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Y4e0HOro npeaMera « XuMus»

1. bapanunHCckun



IlosicHuTeNbLHAS 3alIHCKA.

[lepeueHpr HOpMATUBHBIX JOKYMEHTOB, UCIIOJIb3YEMBIX /ISl COCTABICHUSI pabodell IporpaMMmsl:

Paboyas mporpamma yueOHOT0 Kypca o XuMuH Juis 8- 9 kiacca paspadborana Ha ocHoBe @T'OC
BTOPOT'0 NOKOJIEHUS], IPUMEPHOM MPOrpaMMbl OCHOBHOTO OOLIET0 00pa30BaHus 10 XUMUH,

[TpumepHOii TporpamMMBbl OCHOBHOTO 001Iero oopa3zoBanus o XuMu# u [Iporpammsl Kypca XUMHA
st 8-9 kimaccoB o0mmeoOpa3oBaTenbHBIX yupexaennid, asrop H.H. apa. (Xumus).

Paboune nporpammer. [Ipenqmernas muaust yueouukoB I .E.Pymsutuca, ®@.I". ®enpamana §-9
KJ1acchl: yue0. mocobue st obnieoopazoBarenpHbIX opranu3anmii / H.H Tapa. - 3-¢ u3., nepepad.-M.:
[Tpoceemenue, 2019. -48c. — ISBN 987-5-09-065302-2 ). [lannast paboyas mporpamMMa peain3yercs B
yaeOHUKax JuIst o0reoopazoBarenbHbIX yupexkaeHui [.E. Pymsuruca u @.I'. ®enpamana «Xumust. 8
Kiace» U «Xumus. 9 kmacey.

Pabouas mporpamma o XMMHH sl OCHOBHOM IIIKOJIbI COCTABJIEHA Ha OCHOBE:
OyHIaMEHTAIIBHOTO si/Ipa coJepaHus 0011ero o0pa3oBaHus U B COOTBETCTBUU ¢ ['ocy1apcTBEHHBIM
cTaHAapTOM 00111ero o0pasoBanus (Iprka3 MuHHCTEpCTBAa 00pa3oBaHus U Hayku Poccuiickoi
deneparun ot 17.12.2010 1. Ne 1897);

®denepanpHoro 3akoHa ot 29 nekabpst 2012 roga, Ne273 (denepanbhbiii 3akoH «O0 00pa3zoBaHUU
B PDy);

[Ipuka3z Muno6pnayku Poccun ot 28 nexadps 2010 r. Ne 2106 «O6 yTBepkieHUH (enepalbHbIX
TpeOoBaHU K 00pa30BaTEeNbHBIM YUPEKICHUSM B UaCTH OXPAHBI 3J0POBbs 00yJaronuxcs,
BOCITUTAaHHUKOBY;

[TocranoBnenus ['maBaoro ['ocymapcTBenHoro canutapHoro Bpada Poccutickoit @eneparnuu «O06
yrBepxxaennu Canllun 2.4.2821-10 «CanutapHO-31HIEMHOJIOTHYECKUE TPEOOBAHUS K YCIIOBHSIM U
opraHu3zaiuu o0ydeHus B 001Ieo0pa3oBaTeIbHbIX YUpekaeHusax» ot 29.12.2010 Ne189;

[Tpukaza Muno6puayku Poccun ot 31.03.2014 Ne 253 «O06 yrBepxkaenun (enepaibHOTO
nepeyHsi yueOHHUKOB, pEKOMEHIYEMbIX K MCIIOIb30BAHUIO MPU PeaTU3alui UMEIOIINX
roCy/IapCTBEHHYIO aKKpeIUTaIl0 00pa3oBaTelbHBIX MPOrpaMM HaualbHOTO 0OLIEro, OCHOBHOTO
obmero, cpegaHero obmiero oopazopanus». YueoHoro miana «MAOY COII Ne20» wa 2021-2022 yu.
roJ;

[Tonoxenus o padboueii nporpamme, pazpadorannoro B «MAOY COII Ne20». 3a ocHOBY
paboueil mporpaMMbl B3dTa MporpaMMa Kypca XuMuu Juid 8-9 kiaccoB 0011eo0pa3zoBaTeIbHBIX
YUpexIACHUH, ormyOMKoBaHHas m3aatesibcTBoM «IIpocsemienue» B 2019 rony (Xumus. Paboune
nporpammel. [Ipenmernas nunus yaeonukoB I.E.Pymsutuca, ®.I". ®enpnmana 8-9 knaccer: yueo.
nocobue s obeodpaszonar. opranuzanmitl/ H.H 'apa. - 3-e uzn., nepepa6.-M.: IIpocsemienue, 2021. -
48c. — ISBN 987-5-09-065302-2).

[Tpuka3 ot 8 urons 2015r. Ne576 «O BHeceHnr U3MEHEHUH B (heepalibHbIN IepeueHb YIeOHUKOB,
PEKOMEHI0BAHHBIX K UCHOJIB30BAHUIO MIPU PeAIM3alliy UMEIOIINX TOCYIapCTBEHHYIO aKKPEIUTALIUIO
o0pa3oBaTeNbHBIX IPOrPaMM HavaJIbHOTO U OOIIEr0, OCHOBHOTO OOIIET0, CPEAHETo 00IIero
o0Opa3oBaHus, YTBEPKACHHOTO MpHKa3oM MuHuctepcTBa oopazoBanus u Hayku PD ot 31 mapra 2014r.
Ne 253. (http://mMuno6pHayku.pd/mokymeHTsl/5812).

[TpumepHas ocHoBHas oOpazoBarenbHast MAOY COILL Ne20. OcHoBHas mIKOJA;

YcraB MyHUIIMTIAIBHOTO aBTOHOMHOTO 00111€00pa30BaTeIbHOTO YUPEXKICHUS CpeTHel
o0meoOpazoBaTebHOM 1TKOJIBI Ne 20.

B nmpeamerax ecTecTBEeHHO-MaTEMaTHUECKOTO LIMKJIA BEAYIIYIO POJIb UTPAeT O3HABATENIbHAS
JeATeIbHOCTb U COOTBETCTBYIOIINE €1 Mo3HaBaTeIbHbIE yueOHbIe NeiicTBUsA. B cBs3u ¢ aTUM
OCHOBHBIMH eJIAMH 00y4eHHUsI XUMUH B OCHOBHOM LIKOJIE SIBIISIFOTCS:

1. ®opmupoBanue y 00y4aronxcsi yMEHUs BUIETh U MOHUMATh LICHHOCTh 00pa30BaHUs, 3HAYMMOCTb
XMMUYECKOTO 3HAHWS JUISI KaXJOro 4YeloBeKa HE3aBUCHUMO OT €ro MnpodeccuoHaTIbHON
NeSITeNbHOCTH; YMEHUS pa3nudarh (PakThl U OLIEHKH, CPABHUBATh OI[CHOYHBIE BHIBOJBI, BUIECTh MX
CBSA3b C KPUTEpPHSIMH OLIECHOK M CBA3b KPUTEPUEB C OINPEACIECHHOM CHUCTEMON ILIEHHOCTEH,
¢bopmynupoBaTh U 000CHOBBIBATH COOCTBEHHYIO MO3UIIHIO;

2. ®opmupoBaHHE y 00YJaIOUIUXCS LETOCTHOTO IMPEJCTABICHUS O MUPE M POJIM XMMUHU B CO3JaHUU
COBPEMEHHOM €CTEeCTBEHHO-HAY4YHOH KapTHUHBI MHMpa; YMEHHS OOBSACHATH OOBEKTHl U MPOLECCHI
OKpYXKarollel JeUCTBUTEIbHOCTU-TIPUPOJAHON, COLMAIBHOM, KYyJIbTYPHOW, TEXHHYECKOW CpPEIBbI,
UCIOJIb3YS AJISl 9TOTO XUMUYECKUE 3HAHUS;




3. TlpuobpereHre 00y4arOMUMHUCS ONBITA PA3HOOOPA3HOM NIEATEIBHOCTH, TIO3HAHUS U CAMOTIO3HAHNUS,
KJIFOUEBBIX HAaBBIKOB (KJIFOUEBBIX KOMIIETEHTHOCTEH), MMEIONIMX YHHUBEPCAJIbHOE 3HAYCHHE ISt
Pa3IUYHBIX BHJIOB JCSITEIBLHOCTU: PEIICHUS MPOOJieM, MPHUHATHUS PEIICHUW, TOWCKA, aHauu3a |
0o0paboTku mH(pOpMAIMK, KOMMYHHUKATUBHBIX HABBIKOB, HABBIKOB HM3MEPEHUH, COTPYIHHYECTBA,
0€30MMacHOTO 0OpaIeHNs C BEIECTBAMU B IIOBCETHEBHOM KU3HU.

3agauaMu u3yuyeHus: y4eOHOro npeamera « XMMHs» B OCHOBHOM IIKOJIE SIBJISIFOTCSI:

ydyeOHbIe: (OPMUPOBAHME CHCTEMbl XHMHYECKUX 3HAHWW KaK KOMIIOHEHTa ©CTECTBEHHOHAYYHOU

KapTUHBI MHPA;

pa3BUBAKOIIME: PA3BUTHE JIMYHOCTH OOYyYAIOMIMXCS, HMX MHTEIUIEKTYaIbHOE W HPABCTBEHHOE

COBEpIICHCTBOBaHNUE, (POPMHUPOBAHUE Y HUX TYMAHHUCTHYECKUX OTHONICHWA ¥ OKOJOTHUYCCKU

1€J1IeCO00pa3HOT0 MOBEICHHUS B OBITY M B TPYJIOBOH J€ATEIBHOCTH;

BOCHUTAaTEIbHbIE: (DOPMHUPOBAHUE YMEHUIH 0€3011aCHOT0 OOpAIICHUS C BEIIECTBAMH, UCTIOIB3YEMbIMH

B MOBCEIHEBHOW >KM3HU; BHIPAOOTKA MOHWMAHUS OOIECTBEHHOW MOTPEOHOCTH B Pa3BUTHUU XUMHH, a

Take (OPMUPOBAHUE OTHOIICHUS K XHMHH KaK K BO3MOKHOM oOyiacTh Oymymied MpakTH4ecKoi

NEeSITETHHOCTH.

OO0mas xapakrepucTuka yuedOHOro npeamera « XuMus».

B cootBeTcTBUU ¢ DeepanbHBIM rOCYAapCTBEHHBIM 00pa30BaTeIbHBIM CTaHIAPTOM OCHOBHOTO

00111ero 00pa3oBaHUs ydalIuecs J0JDKHBI OBIIAJIETh TAKUMH MO3HABATEILHBIMU YICOHBIMU JIEHCTBUSIMH,

KaK yMeHHue (GOpMYITHPOBATh MPOOIEMY U THIIOTE3Y, CTABUTH 1IE€JM U 33/1a4, CTPOUTH TIIaHBI

JTOCTYDKCHHS TIEJIeH U peIeHHs TIOCTABJICHHBIX 3a7a4, MPOBOJUTH SKCIIEPUMEHT M Ha €r0 OCHOBE JIENIaTh

BBIBO/IBI U YMO3AKIIFOUCHHSI, PEJICTABIATh UX M OTCTAaUBATh BOIO TOUKY 3peHus1. Kpome 3toro,

yJamuecs T0JDKHBI OBJIAJACTh MPUEMaMHU, CBSI3aHHBIMU C OTIPE/ICTICHUEeM MTOHSATHNA: OTPaHUYNBATh HX,

OTIMCBIBATh, XapaKTepHU30BaTh M CpaBHUBAThH. ClIeI0BATEIHLHO, TPU U3YUCHUH XUMHHU B OCHOBHOM

IIKOJIE YJaIIrecs JOKHBI OBIAJACTh YI€OHBIMU JIEHCTBHUSIMH, TIO3BOJISIIONTUMHU UM JOCTUYD

JUYHOCTHBIX, PEAMETHBIX U METaNpeMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

[Ipennaraemasi mporpaMMa o XMMHUH pacKpbIBaeT BKJIaJ y4eOHOTO MpeAMeTa B JOCTHKEHHE Liesei

OCHOBHOTO 00111er0 00pa30BaHUsl U ONIPEAETsSeT BaKHEHIIINE CoIep KaTeIbHble JMHUU MTPeIMeTa:

. BelllecCTBO — 3HAHHUA O COCTABE U CTPOCHUH BEIIECTB, X BAKHEHIINX PU3NUECKUX U

XUMHYECKUX CBOMCTBAX, OMOJIOTHYECKOM JCHCTBHH;

. XHMMHYeCKasi peakiusi — 3HaHUs 00 YCIOBUAX, B KOTOPBIX MPOSBISIOTCS XUMUYECKUE

CBOJCTBa BEIECTB, CMIOCO0AX YIpaBlIEHUSI XUMHUUECKUMHU MPOLIECCAMU;

J BellleCTB — 3HAHUS U OTBIT MPAKTUYECKOM JIEATEILHOCTH C BEIIECTBaMH, KOTOpbIe HanboJiee

4acTo yrnoTpeOIIIOTCs B MOBCEAHEBHOM KU3HU, IIMPOKO UCHIOIB3YIOTCSI B IPOMBIIUIEHHOCTH, CEIbCKOM

XO03sICTBE, HAa TPAHCIIOPTE

J SI3bIK XUMHUM — CHCTE€Ma BaXHEUIINX MOHATHI XUMUU U TEPMUHOB, B KOTOPBIX OHU

OMHCHIBAIOTCS, HOMEHKJIATypa HEOPraHUYeCKUX BEIIECTB, T. €. UX Ha3BaHUA (B TOM YHCIIE U

TpUBHUAIBHBIE), XUMUUYECKUE GOPMYJIIbl U YPAaBHEHUS, a TAKXKE MpaBUiia epeBoia HHPOpMAaIUH ¢

€CTECTBEHHOT'O SI3bIKa Ha SI3bIK XUMHUHU U 00paTHO.

[Ipu oT6Ope copeprkanusi, KOHKPETUIUPYIOILIETO POrpaMMy, YIUTBHIBAIIOCH, YTO TIepe]] OOIHUM

o0Opa3oBaHHEM HE CTOUT 3aj]a4a MpodeccuoHaIbHOM MOArOTOBKH 00YJaIOIIUXCS. DTO OMPEIeIIUII0

MOCTPOCHHE Kypca KaK 00IIEeKYyIbTYPHOTO, HAIIPABIEHHOTO, IPEXK/Ee BCero Ha ()OpPMUPOBAHUE U

pa3BHUTHE UHTEPECa K U3YUCHUIO XUMHUH. YUT€HAa OCHOBHAs OCOOCHHOCTH MOJAPOCTKOBOIO BO3pacTa —

HayYaJo rnepexoja OT JIETCTBA K B3POCIOCTH, KOTOPBIA XapaKTEpU3yeTCsl pa3BUTUEM TIO3HABATEILHOM

cdepsl.

Ha stane ocHOBHOTO 00111€T0 CpeHero 00pa3oBaHus MPOUCXOAUT BKIIFOUEHUE 00YJArOIIUXCS B

MIPOEKTHYIO U UCCIIEI0BATENBCKYIO IEATEIbHOCTh, OCHOBY KOTOPOM COCTABJISIFOT TAKHE YHUBEPCAIbHBIE

yueOHbIe JeMCTBHS, KaK YMEHUE BUAETH MPOOIEMbI, CTABUTH BOTIPOCHI, KI1acCU(UIIUPOBATD,

HaOI01aTh, MPOBOJIUTH YKCIIEPUMEHT, JIelaTh BHIBOJIBI U YMO3AKIIOUEHHUs, OOBSICHATH, I0OKa3bIBaTh,

3allMILIATh CBOU UJIEH, 1aBaTh onpeeseHus NoHITHsIM. Cro/ia e OTHOCATCS IPUEMBI, CXOTHBIE C

ONpe/ieJICHUEM MTOHATUI: ONMCaHUE, XapaKTEPUCTUKA, Pa3bICHEHUE, CPABHEHHUE, pPa3IMUCHUE.

dopmMupoBaHUE ITUX YHUBEPCATHHBIX YUEOHBIX JEHCTBUI HAUMHACTCS €II€ B HAYAIBHOH IIIKOJIE, a B

Kypce XUMHHU OCHOBHOM IIKOJIbI TPOUCXOUT UX Pa3BUTHE U COBEPILIEHCTBOBaHUE. B CBA3M ¢ 3TUM

pe3epBHBIC Yachl IUTAHUPYETCS MUCIMOIB30BaTh Ha POPMHUpPOBAHUE U PA3BUTHE YMEHHI MPOEKTHOU U

HCCIIeIOBATENIbCKON AESITETbHOCTH, YMEHUE BUAETH MPOOJIEMBI, 1e1aTh BHIBOABI M YMO3AKITFOUCHUS.

MecTo yueOHOTro npeaMera B y4eOHOM IJIaHe



Oco0OeHHOCTBIO coAepKaHUs Kypca «XHUMHsD SBISIOTCS TO, YTO B 0a3MCHOM y4eOHOM
(oOpazoBaTenbHOM)  IUIAaHE OITOT MPEIMET TMOSABJSETCS  MOCIEAHUM B Py  HM3yYCHHSA
€CTeCTBEHHOHAYYHBIX JUCHUIUIMH. JlaHHAas HEOOXOIMMOCTh OCBOCHHSA OOBSICHSETCS TEM, UTO
IIKOJBHUKK ~ JIOJUKHBI ~ 00JlaaTh HE  TOJBKO  OMNpPENENIEHHBIM  3allacOM  MPEIBAPUTEIBHBIX
€CTECTBEHHOHAy4YHbIX 3HAHWW, HO U JIOCTaTOYHO XOPOILIO Pa3BUTHIM aOCTPAKTHBIM MBIIIJIEHUEM.
VYyammmucs yxkKe HaKOIUIEHbl 3HAHUS 10 CMEXHBIM JUCHUIUIMHAM LHMKIA: OuoJorud, (U3MKH,
MaTeMaTHKH, reorpadguu, copMUpOBaINCh YMEHUSI aHAJIU3UPOBaTh, BECTU HAOJIOJECHMSI, CPAaBHUBATh
00BEKTHI HAOIIIOICHHUSI.

B cootBercTBHM C y4eOHBIM IUTAHOM Ha HW3y4yeHHe XuMuu B 8-9 KimaccaXx OTBOOUTCA MO 2 Yaca B
Hezento, 70 4acoB B roj1, IpU HOPMATHBHOHN MPOJIOJLKUTEIILHOCTH yIeOHOTO roj1a 35 yueOHBIX HEeIb.
C ydéroM HEM30EXHBIX MOTEPh y4eOHOTO BPEMEHH, BBI3BIBAEMBIX PA3NUYHBIMH OOBEKTHBHBIMH
[IPUYMHAMU, a TAK)KE HEOOXOIMMOCTH BBIJICJIEHUS JOTIOJIHUTEILHOTO BPEMEHU HA U3YYEHUE OTJIENbHbIX
BOTIPOCOB Kypca XMMHH MPOTPaMMOH TIPETYCMOTPEHO pe3epBHOE BpeMst - 3 Haca.

LleHHOCTHBIE OPHEHTHPBI COAEPKAHUS YHeOHOT 0 NpeIMeTa

[leHHOCTHBIE OPUEHTHUPHI COJIEP’KaHUS Kypca XMMHUU B OCHOBHOM IIKOJIE ONpPEAESIOTCS
cenupuKol XUMHUHM Kak Haykd. [IoHATHE «LIEHHOCTM» BKJIIOYAET €JWHCTBO OOBEKTHUBHOTO (caM
00BEKT) U CYOBEKTUBHOTO (OTHOIIEHHUE CYyOBEKTa K OOBEKTY), MOITOMY B KauyeCTBE I[E€HHOCTHBIX
OpPUEHTHPOB XUMHUYECKOr0 00pa30BaHUs BHICTYNAIOT OOBEKTHI, H3y4yaeMble B Kypce XUMUHU, K KOTOPBIM
y oOyuatomuxcs QopMupyeTrcsi II€HHOCTHOE OTHoueHue. I[lpu 3ToM Benayulyio pojb HUIparoT
MO3HABATEIbHbIC IIEHHOCTH, TaK KaK JaHHBIH y4eOHBId NpeAMET BXOJUT B TPYIILY MPEIMETOB
MM03HABATEIbHOTO 1IUKJIA, TJ1aBHAs 11€Tb KOTOPBIX 3aKJII0UAETCs] B U3YYEHUU MTPUPOIbI.

OcCHOBY MO3HaBaTeNbHBIX ILIEHHOCTEH COCTaBIIAIOT HAay4HbIE 3HAHHS, HAayYHBIE METO]IbI
MO3HAHUS, a EHHOCTHbIE OpUEHTAINH, (JOpPMUPYEMbIE Y 00YJarOIIUXCsl B MPOIECCE M3YUYEHUS XUMHUH,
MIPOSIBIISIIOTCSA:

* B IPU3HAHUU LIEGHHOCTHU HAyYHOTO 3HAHMSI, €r0 MPAaKTUYECKON 3HAUMMOCTH, TI0CTOBEPHOCTH;

* B [ICHHOCTH XMMHYECKHX METOJOB UCCIIEIOBAaHUS KUBOM U HEXKUBOU IPUPO/IBI;

* B MOHUMAHHUM CIIOKHOCTH U MPOTHUBOPEUMBOCTH CAMOI0O IMpOLlecca MO3HAHUS KaK M3BEYHOTO
cTpemieHus k Mctune.

B kauecTBe 00BEKTOB ILIEHHOCTEH Tpyda U ObITa BBICTYHAIOT TBOpYECKas CO3UAATEIbHAas
NesITeNIbHOCTD, 3JI0POBbIM 00pa3 >KW3HU, a [IEHHOCTHbIE OPUEHTAIIMH COJEP)KAHUS Kypca XMMHUHU MOTYT
paccMaTrpuBaThCcs Kak (OpMUpOBaHUE:

*YBAKUTEJILHOTO OTHOILEHUS K CO3UIATENBbHOM, TBOPUECKOI NEeSTENbHOCTH;
* IOHUMAaHUS HEOOXO0IMMOCTH 3/I0pPOBOrO 00pa3a KU3HH;
*IIOTPEOHOCTH B O€3YCIOBHOM BBIMOJIHEHUH IMPaBWJI O€30MaCHOIO MCIOJIb30BaHUS BEUIECTB B
MTOBCETHEBHOM YKU3HMU;
* CO3HATEIBHOTO BbIOOpa OyayIiei npodeccuoHanbHON AEITeIbHOCTH.
Kypc xumun o61agaer BO3MOKHOCTIMH Uit (POPMHUPOBAHUS KOMMYHHKATHUBHBIX IIEHHOCTEH, OCHOBY
KOTOPBIX COCTABJISIOT IIPOIECC OOIICHHs, TPaMOTHAs peyb, a IICHHOCTHBIE OPUEHTAI[UU HAIPaBIIEHbI HA
BOCITUTaHHE Y YUAILUXCSA:
* IPaBUJIHLHOTO MCHOJB30BAHUS XUMUYECKON TEPMUHOJIOTUU U CUMBOJIKH;
* MOTPEOHOCTH BECTH JUAJIOT, BBICIYIIIMBATH MHEHHE ONMIMOHEHTA, Y4aCTBOBATh B AUCKYCCHUMU;
* CIIOCOOHOCTHU OTKPBITO BBIPAXKATh U apTYMEHTHUPOBAHHO OTCTAaNBAaTh CBOIO TOUKY 3PEHUSI.
Pe3yabTaThl H3y4yeHUs] y4eOHOI0 NpeAMeTa
JlesaTenbHOCTh 00pa30BaTEILHOTO YUPEXKICHHs 0011ero oopa3oBaHus B 00y4eHUH XUMHUH
JI0JKHA OBITH HallpaBJieHa Ha IOCTH)KEHUE 00YyUYalOMIUMUCS CIIEAYIOIUX JIUYHOCHIHbIX
pe3yJ1bTaToB:
1) B 1EHHOCTHO-OPHUEHTALMOHHON chepe — YYBCTBO TOPAOCTH 32 POCCHUICKYI0 XHMHUYECKYIO HAYKY,
I'yMaHU3M, OTHOIIIEHHE K TPYLY, LIEIeyCTPEMIIEHHOCTh, CAMOKOHTPOJIb U CAMOOLICHKA;
2) B tpynoBoii chepe — roTOBHOCTH K OCO3HAHHOMY BBIOOPY JalibHeiliell 00pa3oBaTe/ibHOM
TPaeKTOPUH;
3) B no3HaBaTenbHO (KOTHUTUBHOM, MHTEIUIEKTYaIbHOI) chepe — MOTHBAIUS yICHUS, yMEHHE
YIIPaBIISATh CBOEH MO3HABATEIBHON JESITEIbHOCTHIO.
MertanpeaMeTHbIMU Pe3yJbTATAMH OCBOEHHSI BBIIIYCKHUKAMM OCHOBHOM INKOJBI MPOrpaMMBbI 110
XUMUU SBISIFOTCS:
1) Bnanenue yHMBEpCalbHBIMU €CTECTBEHHOHAYYHBIMH CIIOCOOAMU JEATEIBHOCTU: HAOIOICHHE,
U3MEpEHUe, HKCIEPUMEHT, yuyeOHOe HCCe0BaHKue; MPUMEHEHHE OCHOBHBIX METOOB MO3HAHUS



(cucteMHO-MH(DOPMAITMOHHBIA ~ aHANW3, MOJEIMPOBAHME) IS H3YYEHHS] PAa3JIMYHBIX CTOPOH
OKpY)KarOLIEH IEUCTBUTEIILHOCTH;

2) Hcnonb3oBaHME YHHMBEPCAIBHBIX CIIOCOOOB JACATEIBHOCTH MO PEUICHUIO MPOOJIEM M OCHOBHBIX
MHTEIJUICKTYaJIbHBIX ONepaluii: GopMyaupoBaHue THIIOTE3, aHAINU3 U CUHTE3, CpPaBHEHUE, 00001IeHNE,
CHCTEeMaTH3alKs, BBISABICHUE IPUIMHHO-CIIEICTBEHHBIX CBSI3€H, TOUCK aHAJIOTOB;

3) YMeHue reHepupoBaTh UICH U OTIPENICIISATh CPEACTBA, HEOOXOMMBIC JIJIsl UX pean3alui;

4)VYMeHue OnpeneNiaTh eI M 3aJa4d JISSITEIbHOCTH, BBIOMpATh CPEICTBA pEaIM3alMd LEIUd |
MPUMEHSTH UX Ha TPAKTHKE;

5) Ucnonb3oBaHKe pa3IMIHbIX UICTOYHUKOB VISl TOJIyYCHUS] XUMUYECKOW MH(OPMALIUHL.

IIpeaMeTHbIMHU pe3yJbTATAMH OCBOEHHS] BBINYCKHHMKAMH OCHOBHOM IIKOJIBI TIPOTPAMMBI IO XUMHH
SIBIISTEOTCSL.

1) B no3naBarenbHO# chepe:

e J1aBaTh OIpENEIICHUS HM3YyYCHHBIX NOHATHN: BEIIECTBO (XMMHUYECKHH ODIIEMEHT, aTOM, HOH,
MOJIEKYJNa, KPUCTAJUIMYECKAs! PELIeTKa, BEIECTBO, IPOCTHIE U CIIOKHBIE BEIECTBA, XUMHUUYECKas
(dbop-Mysna, OTHOCUTENIbHASL aTOMHAsl Macca, OTHOCUTENbHAs MOJIEKYJsIpHAsl Macca, BaJIEHTHOCTb,
OKCHJIBI, KHCJIOTBI, OCHOBAHWS, COJH, aM(pOTEPHOCTb, WHAWKATOp, TMEPHUOJMUECKasl CHCTEMa,
M30TOMbI, XUMHUYECKasl CBSI3b, 3JIEKTPOOTPULIATENILHOCTb, CTENEHb OKHUCIEHHS, SJIEKTPOJIUT);
XAMUYecKas  peakius (XUMHYECKOe€ YpaBHEHWE, TEHETHYeCKas CBs3b, OKHCIICHHE,
BOCCTaHOBJIEHHUE, IIEKTPOJIUTHYECKAS AUCCOIMAIINS, CKOPOCTh XUMUUYECKOH peakiuin);

e (opmynupoBarth nepuoanueckuii 3akon /1. . MenneneeBa u packpbIBaTh €r0 CMBICIT;

e OIMCHIBATh JIEMOHCTPAIMOHHBIE M CAMOCTOSITEIEHO MPOBEACHHBIC DKCIIEPUMEHTHI, HCIIOJB3YS
JUIS 3TOTO €CTECTBEHHBIN (PyCCKUl, POAHOMN) SA3bIK U SA3bIK XUMUMU;

e OIKCHIBATh W pa3nyaTh M3YYCHHBIC KJIACCHI HEOPraHMYECKHX COCTUHEHUH, MPOCTHIE U
CIIO’KHBIC BEIIECTBA, XUMUIECKHAE PEAKIINH;

e  KJIACCU(PUUUPOBATH U3yYEHHBIE OOBEKTHI U SIBICHUS,

e HaOIOJaTh AEMOHCTPUPYEMBIE U CAMOCTOSITENILHO MIPOBOIUMBIE OIIBITHI, XUMUYECKUE PEAKLINH,
MPOTEKAIOIINE B IPUPOJIE U B OBITY;

e  JleN1aTh BBIBOJBI U YMO3AKIIIOUEHUS U3 HAOIIOJCHUN, N3y4EHHBIX

e XMMHMUYECKHX 3aKOHOMEPHOCTEH, IPOrHO3UPOBATh CBOWCTBA HEU3YUEHHBIX BEIIECTB 110 aHAIOTUU
CO CBOMCTBAMM U3YYEHHBIX;

e CTPYKTYypHUpPOBaTh U3y4YE€HHBIH MaTepuasl U XUMHUYECKYIO HH()OPMALIUIO, TIOTY4YEHHYIO U3 IPYTHUX
HCTOYHUKOB;

e MOJEIUpPOBaTh CTPOCHHE AaTOMOB 3UIEMEHTOB IIEPBOIO —TpPEThEro IEpPUOIOB, CTPOCHUE
MPOCTEHUIINX MOJIEKYJI.

2) B 1IeHHOCTHO-OpHEHTAIIMOHHOM cdepe:

e QAHaIM3MpPOBATh U OLIEHUBATb IOCIEACTBUA U1  OKpyKarouled cpelapl OBITOBOM U
IIPOM3BO/ICTBEHHOHN JEATENBHOCTU YEJIOBEKA, CBA3aHHOW € nepepabOTKOM M HCIOJIb30BaHHEM
BEIIECTB;

e Ppa3bACHATH HAa NpUMepax (MPUBOAUTH IIPUMEPBI, TOATBEPKAAOLINE) MAaTEpUAIBHOE €AUHCTBO U
B3aMMOCBSI3b KOMIIOHEHTOB KMBOM U HEKMBOM IPUPObI U YEJOBEKA KaK BaXKHYIO YacTh 3TOTO
€/IMHCTBA;

e CTPOUTh CBOE MIOBEJICHHE B COOTBETCTBHHM C IPUHLIMIIAMH OEPEXHOT0 OTHOIICHUS K IPUPO/IE.

3) B tpymoBoii chepe:

e IUJIAHUPOBATH M MPOBOJUTH XUMUUECKUN IKCIIEPUMEHT;

e HCIIOJIb30BATh BEIECTBA B COOTBETCTBUHU C UX MPEJHA3HAYCHUEM U CBOMCTBAMH, OIIMCAHHBIMU B
MHCTPYKLHUAX MO TPUMEHEHHUIO.

4) B chepe 6€30MaCHOCTH KUZHEICITSITBHOCTH

e OKa3bIBaTh MEPBYIO IOMOINb NPU OTPABIEHUSX, OXKOTaX M APYIMX TpPaBMax, CBSI3aHHBIX C

BEIIECTBAMU U J1a00OPaTOPHBIM 000PYAOBAHUEM.

Conepaxanue 0CHOBHOI0 00111ero 00pa3oBaHus 10 XMMHUH.
Pa3nes 1. OcHOBHBIC NOHATHSI XMMHH (YPOBEHb aTOMHO-MOJICKYJISIPHBIX NPeACTABJICHUN)

Hpe;[MeT XUMHUH. MeTopl MO3HAHUS B XMMHU: Ha6J'IIOIlCHI/IC, SKCIICPUMCHT, U3MCPCHUC. HcrouyHuku
XUMHUYECKOMN I/IH(bOpMaL[I/II/II XUMHUYCCKas JIMTCpaTypa, NHTCPHCT.



Uucteie BemectBa u cmecu. Ounctka BemiecTB. [IpocTbie W CilOXkHBIE BemiecTBa. MeTaibl U
HEMETAJUIbl. XUMUYECKUM 3JEMEHT, aTOM, MOJIEKYJa. 3HAKM XUMUYECKHX 3JIEMEHTOB. XHUMHUYECKHE
dopmynel. BaneHTHOCTh XMMHYECKUX OdleMeHTOB. OrmpenencHUe BaJCHTHOCTH JJEMEHTOB  TI0
dopmynam OuHapHBIX coenuHeHUH. CocTaBlieHHE XUMHUYECKUX (HOPMYNT OMHAPHBIX COSAMHEHHMA IO
BAJICHTHOCTH.

OtHocuTenbHas aToMHast Macca. OTHOCUTEIbHAS MOJICKYJIsipHast Macca. MaccoBasi A0JIs1 XUMUYECKOTO
3JIEMEHTA B CJI0XKHOM BenlecTtse. KonnuecTBo BewecTBa. Mouib. MoisipHast Macca U MOJISIPHBII 00bEM.
dusnueckue SBICHUS U XUMHUUYECKHe peakiuu. [[pu3Haku XMMUUECKUX PeaKIuil U yCIOBUS
BO3HUKHOBEHMSI M TCUCHUS XUMUYECKUX PEAKIU. 3aKOH COXPAHEHHS MaCChl BEUIECTB MPH XUMHUECKUX
peakusax. XuMudeckue ypaBHeHHs. KodQQUIMEHTH B ypaBHEHUSX XUMUYCCKHUX pPEaKIUN Kak
OTHOIICHHS KOJIMYECTB BEIICCTB, BCTYMAIOIINX M 00Pa3yIONIUXCS B PE3y/IbTaTe XUMHUUYECKOHN PEaKIInH.
[IpocTenmme pacyeTsl 10 YPABHEHUSAM XUMUYECKUX PEAKIUH.

OcHOBHBIE KJIACCHI HEOPraHWYECKUX coeauHeHuil. HomeHknaTypa HEOpPraHMYeCKHX BEIECTB.
Kucnopon. Bozayx. I'openue. Okcuabl MeTaioB M HeMeTauioB. Bomopon. Boma. ounctka BOJBI.
Aspanms Boabl. B3ammopeicTBue BOABI C OKCHIAMM METAUIOB M HeMeTauioB. Kuciorsl,
Kiaccu(ukanus W CBOWCTBA: B3aUMOJICHCTBHE C METaUlaMH, OKCHUJIaMU MeTaioB. OcHOBaHUS,
KJIacCU(UKaIUsl U CBOICTBA: B3aUMOJEHCTBHE C OKCUAAMHU HEMETAJUIOB, KHUCIOTaMH. AMQOTEPHOCTb.
Kucnorno-ocnoBubie mnaukaropel. Conu. Cpennue conu. BsaummoneiicTBue colield ¢ MeTalljlaMu,
KHCJIOTaMH, TiesiogamMu. CBsi3b MEXIY OCHOBHBIMH KJIaCCAMH HEOPTaHUYECKUX COSTUHEHUN.
[TepBoHauanbHBIC TPEACTABJICHHUS O €CTECTBEHHBIX CEMEHCTBAaX (TPYIax) XWUMHUYECKHX AJIEMEHTOB:
IIET0YHBIE METAJIIBI, TAJIOTCHBI.

Pasznea 2. [lepuoanueckuii 3aK0H U NepUOAUYECKAasi CUCTeMa XMMUYeCKUX dJjiemeHToB JI.U.
MenaesneeBa. CTpoeHne BelecTBa.

[Tepuonnueckuii 3axkon JI.M.MenneneeBa. MicTopusi OTKpBITHS NEPUOIUYECKOTO 3aKOHA. 3HAYEHUE
MEPUOANYECKOrO 3aKOHA JUISl pa3BUTHUS HAyKH.

[leproguueckasi cucteMa Kak €CTECTBEHHO — Hay4Hasl KJIACCHU(PHUKAIUS XUMUYECKUX DJIEMEHTOB.
Tabnuunas dhopma mpeacTaBiIeHus KiIacCu(PUKaIUA XUMHYECKUX 3JIeMEeHTOB. CTpyKTypa TaOIUIIbI
«Ilepnognueckass cucrema xumuyeckux snmemeHTtoB J[.M. MenneneeBay. Dduzndeckuii CcMbICT
MOPSIIKOBOTO HOMEpa 3JeMEeHTa, HoOMepa Mepro/ia 1 HoMepa rpymnibl (715 3IeMEHTOB A-TpyIII).
CrpoeHnue aToMa: sapo M 3JIEeKTpoHHass oOojouka. CocTaB aTOMHBIX sJep: MPOTOHBI U HEHTPOHBI.
N3oTombl. 3apsx aTrOMHOTO s/pa, MacCcoBOE€ YHUCIIO, OTHOCHUTENbHAs aTOMHass Macca. DJIEKTPOHHas
000J104Ka aToMa. DJIEKTPOHHBIE CJIOM AaTOMOB 3JIEMEHTOB MaJbIX [IEPHOJIOB.

XHUMHUYECKasi CBS3b. DJIEKTPOOTPULIATEILHOCTh aTOMOB. KoBajleHTHas MOJIsipHas M HENOJIApHas CBS3b.
HNoHHas cBs3b. BaneHTHOCTb, CTENEHb OKUCICHMS, 3apsi HOHA. OJEKTPOJIUTHI U HEJIEKTPOJIMTHI.
Katronsl v aHHOHBI.

Pa3nen 3. MHoroo0pa3ue XuMHU4eCKHX peaKIuii.

Knaccudukanuss XUMHYECKUX peaKlui: peaklMH COCAWHEHUs, PaslIoKEHUs, 3aMelleHus, oOMeHa,
9K30TEPMHUYECKHE, YHIOTEPMUUECKHE, OKHCIUTEILHO-BOCCTAHOBUTENIbHBIE, HEOOpaTUMBbIE, 0OpaTUMBIE.
CKOpOCTh XMMUYECKUX peakiil. @aKkTopbl, BIUSAIOLINE HA CKOPOCTh XUMHUECKUX PEAKLIUMN.

PactBopbl. DnekTpoauTuyeckas AUCCOLMALMS. DIEKTPOJUTUYECKAS TUCCOLMALUs KUCIOT, OCHOBaHUI
U coJieil B BOJIHBIX pacTBOpax. Peakiuu noHHOTO 0OMeHa B pacTBOpax 3JIEKTPOIUTOB.

Paznen 4. MuorooOpasue BemecTs.

EctecTBeHHbBIE ceMeiicTBa XUMHUYECKHUX 3JIEMEHTOB METAJIOB M HeMeTaiioB. OO011asi XapakTepuCTHKa
HEMETAJJIOB HA OCHOBE UX MOJIOKEHUS B IEPHOIUUECKOIN cUCTEME. 3aKOHOMEPHOCTH U3MEHEHUS
(bU3MYECKUX U XUMHUYECKHUX CBOMCTB HEMETAILIOB - MMPOCTHIX BEIIECTB, UX BOJIOPOJIHBIX COSTUHEHHIH,
BBICIIMX OKCHJ/IOB U KHCIIOPOJIOCOIEPKAIIMX KUCIOT Ha PUMEPE IIEMEHTOB BTOPOTO U TPETHETO
MEePUOOB.

OO1as XxapakTeprUCTUKa METANIOB HA OCHOBE UX MOJIOKEHHS B IEPHOTUIECKON CUCTEME.
3aKOHOMEPHOCTH U3MEHEHUS PU3NYECKUX U XUMUYECKIX CBOMCTB METAJIJIOB - MIPOCTHIX BEIIECTB, UX
OKCHUJIOB U THUJPOKCHUJIOB HA MIPHUMEPE IIEMEHTOB BTOPOTO U TPETHEro nepuoaoB. AMdoTepHbIe
coenuHeHus amoMuHus. O0IIas XxapakTeprCTUKa JKele3a, ero OKCUIOB U THAPOKCHJIOB.

Pa3nes 5. DxcnepuMeHTAIbHAST XUMHUS.
JeMOHCTPALMOHHBIN JKCIIEPHUMEHT.
1. TIpumepsl pU3NUECKUX SIBICHUH.
2. Tlpumepsl XUMUYECKUX PEAKLUH C IPKO BBIPAKEHHBIMHU U3Y4aeMbIMHU TPU3HAKAMH.
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Peakium coennHeHus, pa3IokKeHUs, 3aMEIIEHUs U 0OMeHa.

Peaknuu, wimocTpupyrome CBOMCTBA U B3aMMOCBSI3M OCHOBHBIX KJIACCOB HEOPraHUYECKUX
COCIMHECHU .

OnbIThI, HIUTIOCTPUPYIOLINE 3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB IIEJIOUHBIX METAJUIOB U FaJIOT€HO
OneIThl, WUIIOCTPUPYIOIIME  3aKOHOMEPHOCTM  U3MEHEHHS  CBOWCTB  THAPOKCUIOB U
KHCJIOPOIOCOACPKAIIMX KACIOT 3JIEMEHTOB OJHOIO IEPUOAA.

[Tpumepsr OBP.

@aKTOpBl, BIUAIOIINAE HA CKOPOCTh XUMUYECKUX PEAKIUH.

[IpuMepsl 3H10- U K30 TEPMHUYECKUX PEAKLUN.

CpaBHEHHE 3IEKTPOIPOBOJHOCTH PACTBOPOB 3JIEKTPOJIUTOB U HEINEKTPOIUTOB.

Peakuuu nonHoro oOMeHa.

OmnBITHL, HILTIOCTPUPYIOIIHE (PU3NYECKHE U XUMHYECKHE CBOMCTBA U3Y9aeMbIX BEIIECTB.

JlabopaTOpHbIi IKCIIEPUMEHT.
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[Ipumeps! pu3nYeCKUX SIBICHUM.

[IpuMeprl XUMHYECKHUX pPEaKIUH.

Pa3znenenue cmecen.

[Ipu3Haky u yCinoBus TEYEHUS XUMUYECKUX PEAKIIHM.

THUIbI XUMUYECKUX PEAKIIUH.

CBoiICTBa M B3aMMOCBSI31 OCHOBHBIX KJIACCOB HEOPTaHWUUYECKUX COETMHEHMI.

@akTOpBI, BIUSIOIINAE HA CKOPOCTh XUMUYECKUX PEAKIIUM.

CBoiicTBa COJIEH, KHCIIOT U OCHOBAHUH KaK 3JIEKTPOJIUTOB.

OnbIThI, WJUTIOCTPUPYIOIINE (PU3NUECKHE U XUMHUYECKUE CBOMCTBA N3y4aeMbIX BEIIECTB.
OMBITHI 110 NOJYYEHUIO U3YYECHHBIX BEIIECTB.

PacuerHble 3a1a4u.

BrrunciieHue OTHOCUTENBLHON MOJEKYISIPHOM U MOJIIPHOM MacChl BEIIECTBA MO €r0 XMMHUYECKOM
dhopmyie.

Pacuet MaccoBoO# OIM XUMHUYECKOTI'O DJIEMEHTA B COEIVHEHUM.

Pacuer MaccoBoif 10711 paCTBOPEHHOTO BEIIECTBA B PaCTBOPE.

Borunicnenuss mo XMMHYECKMM ypaBHEHHUSIM MacChl HJIM KOJMYECTBA BEIIECTBA OJIHOTO W3
YYaCTBYIOIIMX WJIM TOJYYAIOIIUXCS B PEaKIMU COCAMHEHHUM M0 M3BECTHOW Macce WM KOJIHYECTBY
BEIIECTBA APYrOro COCTUHEHHUSL.

TEMATHYECKOE IINTAHUPOBAHMUE 8 KJIACC

Ne Tema KoauuecTBo KoauuecTBo KoauuecTBO
TeMbI 4acoB KP 1P
1 ITepBoHaYaIbHBIE XUMUYECKUE TOHSITHS 22 1 2
2 Kucnopon. Bomopon 8 1 2
3 Boma. Pacteops! 8 1 1
4 KonnaecTBeHHBIE OTHOIICHUS B XUMHAH 5 - -
4 OCHOBHBIE KJIACChl HEOPraHUYECKUX COEAUHEHUI 12 1 1
5 [Tepuonuueckuii 3aK0H U IEPUOJUYECKAS CUCTEMA 7 1 -
xumuyeckux 3aementoB [JI.W. Menneneera. CtpoeHue
aToma.
6 CrpoeHue BenecTB. XUMUYECKas CBSI3b 7 1 -
Htoro 69 6 6




TEMATHYECKOE IINTAHUPOBAHMUE 9 KJIACC

Ne Tema Konuuecmeo | Konuuecmeo | Konuuecmeo
membl uacoe KP 1prP
1 IToBTOpEHuME. 2 1 -
2 Krnaccuukanmst XaMiUUecKUX peakuui 7 1 1
2 XUMHYECKHE peaklui B BOJHBIX pacTBOpax 9 1 1
3 Hemeramnst IV — VII rpynmn 1 ux coenuHeHus 28 2 4
4 MeTauiel ¥ UX COEIUHEHUS 11 1 1
5 [epBoHavanbHbBIE CBEICHNST 00 OPraHUYECKHX 10 1 -
BEI[ECTBAX
6 PesepBHOE Bpems 1 - -
Hroro 68 7 7

Pacnpeneneﬂl/le CoacpkaHMs NMporpamMmal 1o Kjiaccam:

KJIacc.
Paznen |. OcHOBHbBIC IOHATHS XUMHUMH.
Tema 1. [lepBonavajibHble XUMHYECKHE NOHATHS (22 yaca)

[Ipenmer xumuu. XuMHs Kak YacTh €CTECTBO3HaHHWA. BemectBa W ux cBoiicTBa. YucTeie
BEIIeCTBAa M CMECH. METObl MO3HAHUS B XUMHUU: HaOMIOACHHUE, dKcnepuMeHT. [Ipuemsr Ge3omacHoi
paboThl ¢ 00opyaoBaHUEM U BeliecTBaMu. CTpOCHUE TIIAMEHHU.

Yucteie BemectBa u cMecu. CriocoObl OUYMCTKH BEIECTB: OTCTaWBaHKe, (PUIBTPOBAHUE, BHIMIAPUBAHHE,
KpUCTAJUTH3alUsl, JUCTHUIANMSI. DU3NUeCKHe W XUMHYECKHE SIBICHUS. XUMHUYECKHE PEaKIUH.
[Ipu3HaKK XMMUYECKUX PEAKIMi U YCIOBUS BOSHUKHOBEHUSI M TCUCHUS XUMUYCCKUX PEAKIIH.

ATOMBI, MOJIEKYJbl ¥ HWOHBL. BemecTBa MOJIGKYISIPHOTO W HEMOJEKYJISPHOTO  CTPOCHHUSI.
Kpucrannmaeckue n amopdusie BemecTBa. [IpocThie M CIOXKHBIE BemeCTBA. XUMHUYCCKUN DJIEMEHT.
Metamnel 1 HemeTaaabl. AToMHas enuHMIla Macchl. OTHOCHUTENbHAs aTOMHas macca. SI3BIK XUMHH.
3HaKM XMMHYECKUX ODJIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa BEIIECTBA. XUMHUYECKHE (HOPMYIIBI.
OtHocuTenbHass MOJIEKYJsipHass wMacca. KauecTBEHHBIM W KOJMYECTBEHHBIM COCTAaB BEIIECTBA.
Brruucnenuss mo xumuyeckum Qopmynam. MaccoBas 108 XUMHYECKOTO D3JIEMEHTa B CIIOKHOM
BemecTBe. TermioBbie A(D(PEKTHI XUMHUUYECKHX pEaKIUi. ODK30TEPMUUYECKHE W DHIAOTEPMHUYCCKUE
peakuu. TepMOXUMHUYECKUE YpaBHEHUS. PacueTsl Mo TepMOXUMHUUYECKHM yPaBHEHHUSIM.

BaneHTHOCTD XMMHUYECKHUX 3JeMEHTOB. OrpeelieHne BAJICHTHOCTH JJIEMEHTOB 1o (opmyrinam
OuHapHBIX coenuHeHnd. CoCTaBICHHE XMMUYECKUX (OpMYiT OMHAPHBIX COSTUHEHUH TT0 BAJICHTHOCTH.
ATOMHO—MOJIEKYJIPHOE y4€HHE. 3aKOH COXpaHEHHMs Macchl BemecTB. JKu3Hp U aestenbHOCTh M.B.
JlomoHOCOBa. XUMHUECKHE ypaBHEHUS. THUIBI XUMUYECKUX PEaKIIHii.

Tema 2. Kuciaopoa. I'openue (5 yacos).

Kucnopon. Haxoxnenne B mpupone. Ilomyuenue kucmopoga B jaboparopud U
MpOMBIIUICHHOCTH. Du3nyeckue ©W XMMHYECKHE CBOHCTBa Kuciaopoaa. lopenue.  OKCHIBIL.
[Ipumenenne xkucinopoaa. KpyroBopoT kuciopoga B mpupojae. Bosmyx u ero cocraB. 3ammuta
aTMOoc(epHOro BO3ayXa OT 3arps3HEHUN.

Tema 3. Bogopon (3 uaca).

Bonopon. Haxoxnaenue B mpupose. [lonyuenue Bogopo/ia B 1a00paTOPUH U MIPOMBIIIIIIEHHOCTH.
duznyeckue U XMMHUYECKHE CBOMCTBa BoAopoaa. Bomopon — BoccTaHoBuTENb. Mephl Oe30mMacHOCTH
pu pabote ¢ BogopoaoM. [Ipumenenune Bogopoa.

Tema 4. Boaa. PacrBopnl (8 yacos).

Bopna. Meroasl onpenenenus cocraBa BoAbl — aHAIU3 U cUHTE3. Du3nyeckue CBOICTBA BOJBI.
Bona B mpuposae U crmocoObl ee OYMCTKH. XUMHUECKHe CBOMCTBa BoAbl. [IpumeHenne Boabl. Boma —
pactBopuTenb. PacTBOpUMOCTH BelllecTB B BoJie. MaccoBasi 10Ji1 paCTBOPEHHOIO BEIIECTBA.

Tema 5. KosimuecTBeHHbIE OTHOIIEHUS B XUMMH (5 4acoB)

3akoH ABorajpo u ero cieAactBus. MouspHblii 00beM. OTHOCUTENbHAs IJIOTHOCTH Ta30B.

[Ipocreiimue pacueTsl 00beMa, KOTUYECTBA BEIIECTBA MO YPABHEHUIO XUMUYECKOHN peaKIIiu.




Tema 6. OcHOBHBIE KJIaCChl HEOPTraHMYECKUX coeqnHennii. (12 yacoB)

Baxmweiimme Ki1acchl HEOpPraHMYECKUX coeauHeHud. OKCHIbl: COCTaB, KIACCHU(pHUKAIIHSL.
OcHOBHbBIE M KHUCJIOTHbIE OKCHAbl. HomeHkiarypa okxcusioB. Pu3znyueckue U XUMUYECKHE CBOWCTBA,
MOJy4eHUE U MPUMEHEHUE OKCHUIOB.

I'mapoxcuapl. Knaccudpukamms runpoxcunoB. OcnoBanusi. Cocra. lllenoun u  HepacTBOpHMBIE
ocHoBaHus. Howmenknarypa. ®@usnyeckue © XMMUYECKHME CBOMCTBA OCHOBaHuW. Peakuus
HeuTpanuzauuu. [lonydeHune u npuMeHeHne OCHOBaHUM. AM(OTEPHBIE OKCHU/IBI U TUIPOKCHIBI.
Kucnoter. CocraB. Knaccudukamnus. Homenknarypa. @usndeckue U XUMHYECKHE CBOWCTBA KHUCIOT.
Psp aktuBHOCTH METaIOB.

Comu. Coctas. Knaccudpukanus. Homenkiatypa. @usndeckue cBoiicTBa coyieid. PacTBopuMocCTh coseid
B BOJIe. XMMHUYECKHUE CBOMCTBA cojiei. CriocoObl mostydenust cotieit. [Ipumenenue coieil.

['eneTnyeckast CBsI3b MEXy OCHOBHBIMU KJIACCAMH HEOPTAHUUECKUX COCTUHECHHUIA.

JdemoHcTpaumnu.

O3nakomieHue ¢ oOpaslamMu TMPOCTHIX M CJIOXKHBIX BemecTB. CrocoObl OYMCTKH BEIECTB:
KpUCTAJUTH3alUs, AUCTHILIIANUS, XpomaTorpadus. ONBITH, MOATBEPKIAIONINE 3aKOH COXPAaHCHHS
Macchl BemiecTB. [IpuMepsl 9K30- U 3HAOTEpMUYECKUX peakiuii. [lomydenne u cobupanue Kuciopoga
METOJIOM BBITECHEHHS BO3/1yXa 1 BojAbl. Ompezenenue cocraBa Bo3ayxa. Komnekuus Hedtu, KaMeHHOTO
yIJIg ¥ TPOayKTOB ux rnepepabotku. [lomydenue Bomoposa B anmapare Kurma, nmpoBepka Bogopoaa Ha
YUCTOTY, TOPEHUE BOJOPOJa, COOMPAHHWE BOJOPOJA METOJOM BBITECHEHMS BO3AyXa M BOJIBL. AHAIN3
BoJibl. CHHTE3 BOJIBI. 3HAKOMCTBO C 00pa3IiaMu OKCHJIOB, KUCIIOT, OCHOBaHMM U cosiei. Helitpanuzamms
mEN0YM KUCTOTON B MPUCYTCTBUU WHIUKATOPA.

JlaGopaTopHbIe ONBITHI.

Paccmotpenue BemiecTB ¢ pasnUYHBIMH  (PU3UYECKUMU CBOMCTBaMH. Pa3zneneHue cmecu C
MoMOIIbI0 MarHuTa. [Ipumepsl QU3MYECKUX W XUMHYECKUX SIBIICHWN. Peakiuu, WUTIOCTpUPYIOIIHE
OCHOBHBIC TNPHU3HAKU XapaKTEepPHBIX peakiuu. Paznoxenune ocHoBHoro kapbOonara meau (II). Peaxrus
3aMenieHusT Meau skene3oMm. O3HakoMJeHHE ¢ oOpasliaMu OKCHUIOB. BzammopeiicTBue Bojopoaa ¢
okcugom Meau (I1). OmbITh, MOATBEPIKIAIONINE XUMUYECKHE CBOMCTBA KHCIIOT, OCHOBAHHUH.
IIpakTHyeckue padoThl
o [TpaBuna TeXHUKM OE30MACHOCTH NpH paboTe B XUMHYECKOM KaOmHeTe. O3HAKOMIICHHE C
J1a00paTOPHBIM 000PYAOBAHUEM.

OuncTka 3arpsA3HEHHON MOBAPEHHOM COJIU.

[Tosnydenue u CBOMCTBA KUCIOPO/IA.

[TonyyeHnue BOJOpOAa U U3YyUEHHUE €TI0 CBOMCTB.

[IpuroToBisieHHE pacTBOPOB COJICH C OMPENCTEHHON MACCOBOM JTOJIEH paCTBOPEHHOTO BEIIECTBA.
Pemrenne skcnepuMeHTanbHBIX 3a7a4 MO0 TeMe «OCHOBHBIE KJIACChl HEOPraHMYECKHX
COEIUHEHUNY.

PacuerHnle 3agaumn:

Brruncnenue oTHOCUTENHHONW MOJEKYISPHOW Macchl BemiecTBa o ¢opmyse. Boluncienue maccoBoit
JONIM BJIEMEHTAa B XMMUYECKOM COCIUHEHHH. YCTAaHOBJIEHHE MpOCTeiIiel (GopMynbl BelIecTBa IO
MAaCCOBBIM JIOJISIM 3JIEMEHTOB.

HaxoxxzieHne wmaccoBoi [10JIM PacTBOPEHHOIO BeEllecTBA B pacTBope. BwluucieHue wmaccel
pacTBOPEHHOr0 BeIlleCTBA M BOJABI JJIsl INPUTOTOBJICHUS PACTBOPA OIPEACIEHHOW KOHLEHTpAIUH.
Boluucnenus mo TepMOXMMUYECKUM YPABHEHUSAM PEaKIIUH.

Brruncnenus mo XMMHYECKUM ypaBHEHHUSIM Macchl, 00beMa M KOJIMYEeCTBa BEIIECTBA OJHOTO U3
MPOJIYKTOB PEaKIMH MO Macce Wil 00beMy UCXOJIHOTO BEIIECTBA, KOJTUYECTBY BEIIECTBA, COACPIKAIIIETO
OIIPENENEHHYIO OO IIPUMECEN.

Pasnea I1. ITepuoauueckuii 3axon. Crpoenue aroma. (7 4acoB).

[lepBpie MOMBITKH KIACCH(PUKAIUU XUMHYECKUX 3JIeMeHTOB. [loHSATHE O rpymmax CXOJHBIX
aneMeHTOB. EcTecTBEeHHbIE CEMEWCTBA IIENIOYHBIX METAJUIOB M TallOreHOB. biaropoaHsie Ta3bl.
[lepuonnueckuii 3axkoH J.M.Menneneesa. Ilepuonnueckass cucremMa Kak €CTECTBEHHO — Hay4dHOE
KIacCU(pUKAIMs XUMUYECKHX dJleMeHTOB. TabnuuHas ¢opMa mpeacTaBleHUs KiIacCU(DUKAINH
XUMHUYECKUX drieMeHTOB. CTpykTypa Tabmuibl «llepuoanyeckas cuctemMa XUMHUECKUX dneMeHToB J1. 1.
MenneneeBa» (kopotkas ¢opma): A- u b- rpynmsl, nepuoasl. dusnueckuid CMBICT MOPSIKOBOTO
JJIEMEHTa, HOMepa Mepuoia, HoMepa rPymbl (A1 AIEMEHTOB A-TPyII).



CrpoeHue aToma: sapo W IJICKTpoHHas oOosouka. COCTaB aTOMHBIX SAEp: MPOTOHBI M HEUTPOHBI.
W3oronbl. 3apsa aTOMHOIO sijipa, MAacCOBOE YHUCIIO, OTHOCHUTEIbHas aToMHas Mmacca. CoBpeMeHHas
(hOopMyITUPOBKA OHITUS «XUMUYICCKUI IIEMEHTY.

DOnexkTpoHHass 000JIOUKAa aToMa: TMOHATHE 00 SHEPreTUYECKOM YpPOBHE (DIIEKTPOHHOM CJIOE), €ro
€MKOCTH. 3arojHEHUE S3JEKTPOHHBIX CJIOEB y aTOMOB 3JEMEHTOB MEPBOIO0 — TPETHEro MEPHOJIOB.
CoBpemeHHast pOpMYITHPOBKA MEPUOINISCKOTO 3aKOHA.

3HaueHue nepuoauueckoro 3akoHa. Hayunsle poctwkenus J.M. MenzaeneeBa: wucnpaBieHue
OTHOCHUTENIbHBIX ~ aTOMHBIX MaccC, TMPEACKa3aHWe CYIIECTBOBAHUS HEOTKPBITHIX  JJIEMEHTOB,
MEPECTAHOBKM XMMHUYECKUX 3JIEMEHTOB B Iepuoaudeckoil cucreme. XusHp m gesrenpHOCTh [[.U.
Menneneesa.

JdemoHcTpaumnu:

@u3MYEeCKUEe CBOMCTBA IIEJIOYHBIX METAUIOB. B3auMMoaelHcTBUE OKCHIIOB HATpHs, MarHus,
dbocdopa, cepsl ¢ BOAOMH, UCCIIEIOBAHUE CBOWCTB MOJTYYSHHBIX MPOAYKTOB. B3anuMoseiicTBrue HAaTpHsl U
Kanmus ¢ Bogoi. dusnueckue cBOWCTBA rajoreHoB. B3zanMopelicTBrue alntoMUHUS C XJIOpPOM, OpOoMOM U
ronoM. KonuuecTBeHHble OTHOIIEHUsT B XuMuHU. KonmdecTtBo BemiectBa. Monbs. MousipHas macca.
3akoH ABoraapo. Mossipablii 00beM ra3oB. OTHOCUTENbHAS IIOTHOCTH ra30B. OOBEMHBIE OTHOIICHHS
ra3oB MPU XUMUYECKUX PEAKIIHSIX.

Pasznea III. CTtpoenue BemecTBa.
Tema: CtpoeHue BelllecTBa. XuUMH4eCKasi CBsi3b. (7 4acoB)

SHGKTPOOTPI/IHaTeJ'IBHOCTB XUMHAYECKHX diieMeHTOB. OCHOBHEIE BHU/bI XUMHYECKON CBS3U:
KOBAJICHTHAsA HCIIOJIApHAas, KOBAJICHTHAA TIIOJIAPpHAasd, HWOHHAasd. BaneHTHOCTL DJIEMEHTOB B CBETE
aMeKTpoHHOU Teopun. CreneHp okucieHus. [IpaBmma ompeneneHus cTeneHed OKHCICHHS JJIEMEHTOB.
OKHCIUTEIIHFHO-BOCCTAHOBUTEIIHLHEIE pCaKknuun. OKI/ICJ'II/ITeJ'IB, BOCCTAHOBUTCIIb, ITPOLUECCHI OKHUCIICHUA U
BoccTaHoBNeHUs. CocTaBieHHE ypaBHEHUN OKHUCIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN C MOMOIIBIO
METO/1a AJIEKTPOHHOTO OajaHca.

JdemoHcTpaumnu:
Comnocrapnenue GU3NKO-XUMUYECKUX CBOUCTB COCMHEHHUM ¢ KOBAJIEHTHBIMHU U HOHHBIMH CBS3SIMU.
Kpucrannnueckue pemeTku: HOHHAs, aTOMHAsi U MOJIEKYJIsIpHas.

KJ1acCC.

Pa3znen 1. MHoroo0pasue xumuyeckux peakuui. (16 yacon)
Tema: Kinaccupukanus xumMudeckux peakuuii (7 yacos).

XUMUYECKHE CBOMCTBA OCHOBHBIX KJIacCOB HEOPraHMYECKUX COCAMHEHUH B  CBETE
MIPEJICTABICHUM OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil. OKHCINUTEIbHO-BOCCTAHOBUTEIIbHBIC
peakiuu. OKHCIUTENb, BOCCTAaHOBHUTENb, IPOLECCHl OKHUCIEHUS U BoccTaHoBieHUA. CocTaBiieHHE
ypaBHEHUN OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKLUN C MOMOIIBI0 METO/a 3JIEKTPOHHOro OanaHca.
TennoBoit 3pdexT xumudyecknx peakiuil. JHAOTEPMHUUECKUE U dK30TepMudeckue peakuuu. CKopocTh
XUMHUYECKUX peakiuil. DakTopbl, BIUSIOIME HAa CKOPOCTh XUMHUYECKUX peaknuil. [lepBoHavanbHOE
npenacTaBieHue o katanusze. O0patumele peakiuu. [ToHATHE 0 XUMUYECKOM PABHOBECHH.

Tema: XumMudyecKHe peakiiu B BOAHBIX pacTBopax (9 yacos).

XVMHYECKUE PEAKIUU B BOJHBIX PACTBOPAX. DJIEKTPOIMTHI U HEINEKTPoIUThl. MoHbl. KaTnoHs!
U aHUOHBL. ['maparHas Teopus pacTBOPOB. DJIEKTPOJUTHYECKAsS IUCCOLMALMS KUCIIOT, OCHOBaHUH H
coneif. CnaOble U cuibHBIE MeKTposnThl. Ctenenp auccounanuu. CreneHb aucconuanuu. Peakuun
MOHHOTO 0OMEHa. Y CIIOBUS TeUSHMsI peakMii HOHHOro oOMeHa /1o koHIa. [ToHaTue o ruaposmse comiew.
JdeMoHcTpanum:

B3anMoelicTBre IMHKA C COJITHOM M YKCYCHOU KUCIIOTOH. B3aumonencTBre rpaHyIupOBaHHOTO
LIMHKA U [IUHKOBOH ITIBUIX C COJITHOU KMCIIOTOM.
BzaumopeiictBue okxcuma memu (II) ¢ cepHOW KuCIOTOW pa3HOW KOHLEHTpPAUUH TPH Pa3HBIX
TeMIieparypax. [opeHue yris B KOHLEHTPUPOBAaHHOW a30THOM kuciore. l'opeHue cepbl B
pacIuiaBiaeHHOM cenuTpe. lcneiTaHue pacTBOPOB BEIIECTB HA DIEKTPUYECKYIO IPOBOIUMOCTD.
JIBM)KEHHE NOHOB B DJIEKTPUYECKOM II0JIE.
IIpakTnuyeckune padoThI:
N3yuenue BIusHUS yCIOBUM NPOBEACHUSA XUMUYECKON PEAKLIUU HA €€ CKOPOCTb.



Pemrenne sxcnepuMeHTaNbHBIX 3a/1a4 10 TeMe «CBONCTBA KUCIIOT, COJIEM 1 OCHOBAaHUU Kak
3IEKTPOIIUTOB)

JlabopaTopHble ONBITHI:

Peakiun oOMeHa MeX 1y paCTBOPaMH JIEKTPOJIUTOB.

Pazpnen I1. Muorooopasue Beuects (40 yacos).
Tema: IM'asorenn (4 yaca).

Hewmeramnsl. I'anorensl. [lonoeHne B nepuoaM4ecKo CUCTEME XUMUYECKUX 2JIEMEHTOB,
cTpoeHue ux atomoB. Haxoxnenue B npupone. @usnyeckne 1 XMMUYECKUE CBOWCTBA TaJIONEHOB.
[lonydyenue ¥ npuUMEHEHHE TaloreHoB.  Xiyop. Pu3nueckrue W XMMHYECKHE CBOWMCTBA XJIOpA.
[Ipumenenue xsopa. Xnoposogopoa. @usnueckue coiictsa. [lomydenue. CoisHas KucioTa U €€ CoJu.
KauecTtBeHHas peakiiys Ha XJ0opua-HOHBL. Pacrio3HaBanue Xi10pua0B, OpoOMUI0B, HOIUI0B/
JdemoncTpaumnu:

®duznyeckue cBoiicTBa rajoreHoB. [lomydeHune xj0poBoI0po/ia U paCTBOPEHHE €r0 B BOJIE.
Tema: Kucsiopoa u cepa (8 yacos).

Kucnopon u cepa. Ilonoxenue xucnopona u cepol B IICXD, ctpoenune ux atomoB. Cepa.
Amnorponus cepel. Puzndeckue u xuMudeckue cBoicTBa. Haxoxaenue B npupoze. Ilpumenenue
cepsl. CepoBomopo. CepoBoopogHAst KACTIOTa U ee coyi. KauecTBeHHass peakius Ha CyiIb(UI-HOHBI.
Oxcup cepsol (IV). @usnueckue n xumudeckue cBoiicta. [lpumenenne. CepHucras KUCIOTa U €€ COJIH.
KauectBennas peaxius Ha cynb@ur-uoHsl. Oxcua cepsl (VI). CepHas kucinoTa. XMMHUECKHE CBOWMCTBA
pa30aBIIEHHOW M KOHIICHTPUPOBAHHOW CEpHOW KUCIOTHL. KadecTBeHHas peakius Ha Cyab(aT-uoHBI.
XUMHYECKHE pEeaKlMM, JIeKal[de B OCHOBE IOJYYEHHs] CEpHON KHUCIOTHI B MPOMBIIUIEHHOCTH.
[IpuMeHeHne cepHON KUCITOTHI.

Tema: A3zot u docdop (8 yacos).

Azot u docdop. Ilomoxenne azora u dpochopa B [ICXID, crpoeHne ux atoMoB. A30T, GU3HIECKUE U
XUMHUYECKHUE CBOMCTBA, NOJydeHUE U mNpuMeHeHue. KpyroBopor azora B mnpupoje. AMMUAK:
¢uznueckue U XMMHYECKHUE CBOMCTBA, MoyueHue u npuMenenue. Coiau aMMoHUsl. A30THas KUCIIOTa U
ee cBoicTtBa. OKHUCIHUTENIbHBIE CBOMCTBA a30THOW KHUCJIOTHI. [lojydeHHe a30THOW KHUCIOTHI B
naboparopun. XHUMHUYECKHE pEaKIUH, JIeKalldeé B OCHOBE TIOJY4YEHHUs] a30THOH KHCIOTHI B
NPOMBIIUIEHHOCTU. [IpriMeHeHne a30THOW KUCIOTHI. COJMM a30THOM KHCJIOTBI MU HMX NPUMEHEHHE.
A30THBIE y10OpEeHMUSI.

®dochop. Amorponust pochopa. dusnueckue u Xumudeckue cBoricta docdopa. Oxcun dpocdopa (V).
OptodocdopHas kuciora u ee coau. DochopHbie y100peHuUs.

Tema: Yriepoa u kpemuuii (8 yacon).

VYraepoa u kpemuuii. [lonoxenue yriepona u kpemHusi B IICXD, cTpoeHne ux aTtoMoB. YTJIEpO..
Amtorponus yriepona. @usznyeckue U XMMHUYECKHE CBOMCTBA yriepoaa. AmcopOums. YrapHbIi ras,
CBOMCTBa U (pU3HOJTIOTHUECKOE ICHCTBUE HA OPraHU3M. YTIEKUCIBIN ra3. YTrojabHas KUCIOTa U €€ COJH.
KauectBennsie peakiuu Ha KapOoHaT-uoHbl. Kpyroopor yriepoaa B mnpupone. Opranuueckue
COCIMHEHUS yIriiepoJa.

Kpemuwuii. Oxcun kpemuust (4). Kpemuuesas kucnora u ee conu. Crekio. [{emenT.

Tema: Merasunl (11 yacoB).

Meramnel. [lonoxkenue meramnoB B [ICXD JI.M.MenneneeBa, cTpoeHHe UX aTOMOB. MeTamindeckas
cBs3b. DU3NUECKUE CBOMCTBA METAJJIOB. P/l aKTUBHOCTH METAJNIOB. XMMHUYECKHE CBOMCTBA METAJIOB.
OOmue crnoco6bl mnoiydeHuss MeramioB. CruaBel MetayuioB. Ilenounsle metambl. [losoxkenue
LIEJIOYHBIX METANIOB B INEPUOAMYECKON CHUCTEME, CTpPOEHME HMX aToMoB. Haxoknenue B mpupone.
Marnuii u KaJabIiii, UX BaKHEHIIne coequHeHus. JKeCTKOCTh BOJIbI U CLIOCOOBI €€ YCTpaHEeHHs.

Anmromunuil. IlonoxeHue aatOMUHUS B IEPUOJUYECKONW CHUCTEME, CTPOEHHE €ro aToMa.
Haxoxnenue B nmpupoae. @uznyeckue U XUMUYECKHE CBOWMCTBA aTtOMUHUS. AM(POTEPHOCTh OKCHAA U
TUAPOKCH/IA aTFOMUHHUSL.

XKeneso. [lonoxxenue xene3a B NEPUOJIUIECKON CUCTEME, CTPOEHUE €ro atoMa. HaxoxzaeHue B
npuposae. Pusnyeckue U XMMHUYECKUE CBOMCTBA jKeje3a. BakHellne COeqUHEHMsI Kene3a: OKCHIBI,
runpokcubl u conu xkenesa (1) u xenesa (I11). KauecTBeHHBbIC peakiiiy Ha HOHBI.

JdeMoHcTpanum:
AnnorpornHsle Moaudukauu cepbl. OOpa3iLbl IPUPOIHBIX CYIb(UIOB U CyIb(HATOB.



[Tomyyenne aMmMHaka U €ro pactBopenue B Boje. O3HakoMIIeHHE ¢ 00pa3liaMu MPUPOIHBIX HUTPATOB,
¢docharoB. Mojenu KpHCTALIMYECKUX pPEmIETOK anMaza U rpadura. 3HAKOMCTBO ¢ oOpasuamu
MPUPOJHBIX KapOOHATOB M CHJIMKATOB. 3HAKOMCTBO C 00pa3lamMH BaKHEHIINX COCTUHEHHUN HATpHs,
KaJdus, TPUPOJHBIX COCIUHEHHWH  KaJbIMs, pYyAaMU OKele3a, COCAWHCHHSIMU  AJTIOMHUHUS.
B3anmMopelcTBIE IIEIOYHBIX, MIETOYHO3EMENBHBIX METAJUIOB U aTIOMHHHUA ¢ BoAoW. Cikuranue xemuesa
B KHCIIOPOJE U XJIOPE.

IIpakTnuyeckune padoThI:

Pemenune skcriepuMeHTaNBHBIX 33124 10 Teme «Kucmopos u cepay.

[TonyueHue amMmmuaka U U3y4e€HHUE €ro CBOICTB.

[Tonyuenue okcuna yriepoaa (IV) u uzyuenue ero cpoiicts. Pacno3naBanue kapOOHATOB.

Pemienune skcriepuMeHTABHBIX 33124 0 TeMe «MeTalllbl U UX COCTUHEHUSD.

JlabopaTopHble ONBITHI:

BrITecHeHue raioreHaMu IpyT Jpyra U3 pacTBOPOB UX COCAMHEHHM.

KauectBenHsle peakiuu cyabdua-, cylnbQUT- U cyabdaT- HOHOB B pacTBOPE.

O3zHakomJiieHHEe ¢ 00pa3amMu cepbl U €€ MPUPOTHBIMU COCTUHEHUSIMHU.

B3anMopelictBre coseil aMMOHHS CO IIEJI0OYaAMM.

KadecTBeHHBIE peakiiui Ha KapOOHAT- U CHITUKAT- NOHBI.

KadecTBeHHast peakiust Ha YrIeKUCIIBINA ra3.

N3yuenue oOpa3ioB MeramioB. BzaumoneiictBue MeTtamioB ¢ pactBopamu coJieil. O3HaAKOMIIEHHE CO
CBOWCTBAMH U TIpEBpaIleHUSIMHA KapOOHATOB U THAPOKapOoHaTOB. [lorydeHne ruipoKcuIa aTFOMIHUS |
B3aMMO/ICHCTBHIE €ro ¢ KMCIOTaMH 1 Imenodamu. KadecTBeHHbIe peakuun Ha noHsl Fe?" n Fe®*
Pacyernble 3axaun:

Bbrauciienusi mo XMMHYECKUM YpaBHEHHSIM MacChl, 00bEMa WM KOJHMYECTBA BEIIECTBA OJHOTO W3
MIPOJIYKTOB peaklUu MO Macce UCXOAHOTO BEUIECTBa, 00bEMY MIIM KOJIMUYECTBY BEIIECTBA, COJEPIKAIIETO
ONPENCIEHHYIO TOTIO MPUMECEH.

Pa3nen I11. KpaTkuii 0630p Ba:kHelmmux opranudyeckux Beulectn (10 yacos).

OcobeHHOCTH OpraHuYecKol XuMun. HeopraHndeckue u OpraHndecKue COCTUHECHUsI. YTIIEpOT
— OCHOBA kM3HH Ha 3emiie. OCOOEHHOCTH CTPOCHHUSI aTOMA YIJIepo/ia B OPraHMYeCKUX COCIUHEHUSIX.
VYraesonopoasl. IIpenenbHbie yriaeBoaopoasl. MeTaH, 3TaH, MPOINAaH — MPOCTEHIINE MPEACTABUTEIN
MpeeNbHbIX  YIIeBOJ0opoaA0B. CTpyKTypHBIE (OpMYIbl yriaeBoAopoaoB. ['omonoruueckuit psin
MpelelbHbIX  YIIIeBOJOpoa0B. [omosnoru. ®dusnueckue W XUMHUYECKHE CBOWCTBA MpEIesIbHBIX
yraeBoaopoqoB. Peakuuu ropeHus U 3amemieHus. HaxoxzaeHue B Npupoie  MpelelIbHBIX
yraeBoaopooB. [Ipumenenne Mmerana.
Henpenenbuble  yriieBogoponabl. OTHUICHOBBIA psJl HENPENENbHBIX  YIJIEBOJOPOAOB. DTHUJICH.
Ouznyeckue U XMMUYECKHE CBOMCTBA ATUIICHA.
ALIETWIICHOBBIM psAJl HEMPEACIbHBIX YIIIeBOAOPOAOB. AnerwieH. CpoiicTBa aneruieHa. [Ipumenenue
aleTUIeHa.
[IpousBonubie yrieBogopoaoB. KpaTkuii 00630p opraHHYecKUX COEIMHEHUI: OJHOATOMHBIEC CIHPTHI,
KapOOHOBBIE KUCJIOTHI, CIOXKHBIE 3(PUPBI, KUPBI, YIIEBOJbI, aMHUHOKUCIOTHI, Oenku. Ponb OenkoB B
OpraHusMe.
[TonsiTie O BBICOKOMOJIEKYJIAPHBIX BemiecTBax. CTpPyKTypa TOJIMMEPOB: MOHOMEp, THOJHMED,
CTPYKTYpHOE 3BE€HO, CTeNeHb nouMepu3anuu. [lonustunex, noaTunponuieH, HOTUBUHIIXIOPU/T.

JdeMoHcTpanum:

Mojienu MOJIeKysl OpraHMYecKuX coeiuHeHui. ['openue yrieBo1opo1oB 1 0OHapyKeHHe

IIPOJIYKTOB UX ropenus. KauecrBeHHas peakuus Ha 3tuieH. [lonydenne sTuieHa.

PacTBOopenune aTUI0BOrO crupTa B Boje. PacTBopeHue rimiepuHa B BOJIE.

[Tonyuenue u cBOlCTBA YKCYCHOW KHMCIOTHI. VccnenoBaHue CBOMCTB KUPOB: PACTBOPUMOCTD B BOJE U
OpPraHMYECKUX PACTBOPUTEIISIX.

KauecTBeHHBIE peakIMM Ha TIIIOKO3Y U KpaxMal.

O3nakomiieHHe ¢ 00pa3aMu U3AEIHIA U3 MOJIMATUIICHA, TOJIUIPOIUIICHA, TOIUMBUHUIXJIOPUIA.
[IpakTuyeckue pabOTHl CrpyNIHPOBAHbI B OJOKM — XMMHUYECKHE MPAKTUKYMbI, KOTOpBIE CIY)XaT He
TOJIBKO CPEICTBOM 3aKpEIUIEHHUsS YMEHHI M HAaBBIKOB, HO TAaKXKE€ M CPEJACTBOM KOHTPOJIS 32 KaUECTBOM
uX COPMHPOBAHHOCTH.



Ilepeyenb nugppoBbIX HHPOPMALHOHHBIX PECYPCOB.
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http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya_polniyyi_spravochnik_dlya_podg/rea
d_online.html?pa ge=3 8. http://www.zavuch.info/methodlib/134/ 9.
http://keramikos.ru/table.php?ap=table1000405 http://sikorskaya-olja.narod.ru/EGE.htm
10.www.olimpmgou.narod.ru. 11.http://mirhim.ucoz.ru/index/khimija_8 3/0-41
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