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MOSICHUTEJIBHASA 3AIINCKA

PabGouas mporpamMmmMa 1o XMMHM Ha YPOBHE OCHOBHOI'O OOIIIETO 0Opa30BaHUs
MOATOTOBJIEHA HA OCHOBE CJIEIYIOIIMX HOPMATHMBHBIX JOKYMEHTOB (pefepaibHOTO
YPOBHS U MTPAaBOYCTAHABIMBAIOIINX TOKYMEHTOB IIKOJIbI:

» @epepanpHOoro 3akoHa «0O0 oOpazoBanuu B Poccuiickoit demeparun» ot
29.12.2012 roga Ne 273-®3 ¢ u3BMEHEHUSIMHU U JTOIIOJTHCHUSIMU;

« Ilpuxaza MunucrepcTtBa oOpazoBanusi U Hayku Poccuiickoit denepanuu ot
17.12.2022 Ne 1897 «OO6 yrBepxaeHuu ¢eaepaabHOro TOCYIapCTBEHHOTO
00pa3oBaTeNbHOTO cTaHaapTa OCHOBHOT'O o01ero o0Opa3oBaHUs
(3apeructpuponan 01.02.201 Ne 19644);

» IIpukaza Munucrepcra npocsenienus Poccniickoin @eaeparuu ot 18.05.2023
Ne 370 «O0 yrBepxkaeHun (enepanbHoil 00pa30BaTEIBLHON MPOrpaMMbl OCHOBHOTO
obrmero oopazoBanus» (3apeructpuponan 12.07.2023);

* KoHuenmuu mnpenoaaBanusi y4eOHOro npeaMera «XuMus» B 00pa3oBaTelbHbIX
OpraHu3auaX Poccuiickon Oenepanuu, peau3yIOIuX OCHOBHEIE
obmreoOpa3zoBarenbHble porpamMmel (yTB. pacnopsbkeHuem [IpaBurensctBa PO ot
03 nexabpst 2019r.);

* Canurapueix mnpaBuwin CII 2.4.3648-20 «CaHUTapHO-3MIMAEMUOIOTUYECKUE
TpeOOBaHMsI K OpPraHU3allMd BOCIUTAHUS M OOyUYEHHUS, OTAbIXa U O3JOPOBICHUS
JIETEH U MOJOJCKM;

* Ilpuxaza MunucrepcrBa mnpocsemeHuss PO or 02.08.2022 Ne 653 «O06
yTBEpKAeHUU (elepaibHOr0 MEePEeUHs AJIEKTPOHHBIX 00pa30BaTEIbHBIX PECYpPCOB,
JOMYIIEHHBIX K HCIOJIb30BAHUIO TPU PEATU3ALNN HUMEIOUUX T'OCYJapCTBEHHYIO
aKKpEAUTAIUIO oOpazoBaTenpHbIX  mporpamm  HOO, 000, COO»
(3apeructpuponan 29.08.2022 Ne 69822).

Pabouass mporpamma ydeOHOro mnpeaMera «XuMmus» (ganee - paboyas
porpamMma) BKJIIOYaeT:

- IOSICHUTENBHYIO 3aIIUCKY,

- cofiepKaHue y9eOHOTO TIPEeIMETa,

- IJTAHUPYEMbIE PE3yJIbTaThl OCBOCHUS MPOrpaMMbl y4eOHOTO MPEIMETA,

- TEMaTUYECKOE IJITAHUPOBAHHUE.

[TosicauTenpHast 3amucKa OTpakaeT oOmMe MeTd W 3aJadd  W3y4YeHUs
MpeaMeTa, XapaKTEPUCTUKY TICUXOJIOTUYECKUX MPEANOCHIIOK K €ro H3y4YEeHHIO
HIKOJIBHUKAMU; MECTO B CTPYKType Y4EOHOro IUIaHa, a TakKe MOJXOJbl K 0TOOpYy
COJIEp)KaHUsI, K OIPEIAEICHUI0 IUIAHUPYEMBIX pE3yJIbTaTOB U K CTPYKType
TEMATHUYECKOI0 IJIAHUPOBAHMUSL.

Conepxanue oOy4YeHHs pPaCKpBIBA€T COAEp)KaTeNIbHbIE JIMHUM, KOTOPBIE
MpeIararoTes i 005S3aTeIbHOTO M3YyUYEHUS B KaXJOM KJIAcC€ OCHOBHOM IIIKOJIBI.
Copepxanue oOy4YeHHs B KaXJIOM Kiacce 3aBepmiaerca mnepeunem YVY]J[ —
MO3HABATEIbHBIX, KOMMYHUKATUBHBIX U PETYJISATUBHBIX, KOTOPHIE BO3MOKHO



dbopMHpOBaTh CpeACTBAMU YYEOHOTO IpeaMera «XHUMHs» C Y4€TOM BO3PACTHBIX
0COOEHHOCTEH LIKOJIILHUKOB.

[InanupyeMble pe3yapTaThl BKJIIOYAIOT JIMYHOCTHBIE, METAlpPEIMETHbIE
pe3ynbTaThl 3a MEPUOJl OOYyUEHHUs, a TAKKE MPEIMETHbIE JOCTHKEHUS IIKOJIbHHUKA
3a KaXK/IbI{ TOJ] 00y4eHUs B OCHOBHOM IIKOJIE.

B TeMatnueckoM MIaHUPOBAHUU PACKPBIBAETCS IPOTPAMMHOE COJIEPIKAHHE C
yYKa3aHUEM KOJIMYECTBA aKaJeMUYECKHX YacOB, OTBOJMMBIX Ha OCBOCHHE KaKI1OH
TeMbl y4eOHOro mnpeamera, ydeOHOro Kypca (B T.4. BHEYPOUHOU JESITEIbHOCTH),
y4eOHOr0 MOJYJIE U BO3MOXKHOCTb HCIOJIb30BAaHUS IO 3TOM TeMe 3JIEKTPOHHBIX
(mpoBBIX) 00pa30BATEIBHBIX PECYPCOB, SBISIONIUXCSA YISOHO-METOAUYCCKUMU
MatepuaiaMu  (MyJIbTUMEIUUHBIE TPOTPAMMBbl, DJIEKTPOHHBIE YYEOHHKU U
3aJlaYHUKH, DJIEKTPOHHBIE OMONMOTEKH, BUPTYyaJIbHbIE JIa0OpaTOPHUM, HUIPOBbIE
MPOrPaMMBbI, KOJUIEKIIUUA HUPPOBBIX 00pa30BaTEIBHBIX PECYPCOB), UCIIOIB3YEMBIMU
J1s 00yUY€HHUS M BOCIIMTAHUS PA3JIMUHBIX TPYII MOJIb30BATENCH, NPeICTaBICHHBIMU
B 2JICKTPOHHOM (LIM(POBOM) BUJI€ U PEATTU3YIOIIUMHU TUIAKTUYECKUE BOZMOXKHOCTH
UKT, conepxanue KOTOPhIX COOTBETCTBYET 3aKOHOAATENbCTBY 00 00pa3oBaHuH, a
TaK ke (POpPMbI pean3aluy BOCIIUTATEIBHOr0 MOTEHIIMAJa TEM, pa3iesIoB yueOHOr O
npeaMeTa, yaeoHoro Kypca (B T.4. BHEYPOUHOH EATEIbHOCTH), yUeOHOTO MOIYIIA.

[Iporpamma 1O XHUMHM Ha YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTenbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 0Opa30oBaHMs, IPEACTABICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBE (hefepaibHON paboyell mporpaMmMbl BOCIUTAHUS
M C Yy4€TOM KOHLEMNLUU TMpenojaBaHusl ydyeOHOro mnpenMmera «XHUMHS» B
oOpasoBaTeNnbHBIX opraHu3anusax Poccuiickoit denepanuu.

[Iporpamma mo xumMum Aa€T TPEACTABICHHWE O IIENAX, OOIIEH CTpaTteruu
oOyueHusl, BOCIMUTAHHUS U Pa3BUTUS OOYYAIOMIMXCS CPEACTBAMHU Y4eOHOTO
npenmMera, YCTaHABJIMBAET 00s3aTeNbHOE peIMETHOE coJiep KaHue,
npeaycMaTpuBaeT paclpe/iefieHue ero Mo KiaccaM U CTPYKTypUpOBaHHUE I10
pazienaM M TEMaM MpOrpaMMbl MO XHUMHUHU, ONPEAENSIET KOJWYECTBEHHBIE U
KA4eCTBEHHBIE XapaKTEPUCTHKU coziepKaHus, PEKOMEHyEMYIO
MOCJIEIOBATENbHOCTh ~ M3YYEHUS XUMHUHU C  Y4ETOM  MEXKIPEIMETHbIX U
BHYTPUIIPEIMETHBIX  CBSI3€HM, JIOTMKM  y4yeOHOro  Tmpoliecca, BO3PACTHBIX
0COOCHHOCTEM  OO0ydaroumuxcs, OIpeneasieT BO3MOXKHOCTH — MIpeaMera  JUis
peanuzaiu TpeOOBaHUM K pe3ysbTaTaM OCBOCHHUSI OCHOBHOW 00pa3oBaTelbHOU
pOrpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro o0pa3oBaHus, a TakKe TPEeOOBaHUI K
pe3yibTaTaM 00y4YeHHUsI XUMUU Ha YPOBHE IIeJiel M3y4eHUsl peIMETa U OCHOBHBIX
BUJIOB Y4eOHO-TIO3HABATEIbHOW JEATEIBHOCTH OOYYaolIErocs IO OCBOCHUIO
y4e0HOro co/iep KaHusl.

3HaHWE XHMHH CIYXUT OCHOBOW 1Jisi (POPMHUPOBAHHMS MHUPOBO33PEHUS
oOyuarouierocsi, ero NpejaCTaBICHUA O MaTepUaIbHOM €IMHCTBE MHUpPA, BaXKHYIO
poib UrparoT (OpMHUpyeMble XHMHEH MPEICTaBICHUS O B3aUMOMPEBPAIICHUIX
HEPruM MW 00 3BOJIOLMH BEIIECTB B MPHUPOAE, O MYTSAX PEUIEHUs II00aNIbHBIX



npo0JieM yCTOWYMBOIO pa3BUTHUSI UEIOBEUECTBA — CBHIPHEBOM, SHEPreTHUYECKOM,
MUIEBOM U 9KOJOTrHYECKON O€30MacHOCTH, IIPOOJIEM 31paBOOXPaHEHUS.

N3yueHnne xumun:

CIOCOOCTBYET  peanu3aldd  BO3MOXKHOCTEM  JJid  CaMOpa3BUTHS U
dbopMHUpOBaHUs KYJIbTYPhI JINYHOCTH, €€ 00111el U (QyHKIIMOHATBLHON TPaMOTHOCTH;

BHOCHUT BKJaJ B ()OPMHUPOBAHME MBILUICHUS M TBOPUYECKHX CIIOCOOHOCTEM
OOy4YalIMUXCA, HABBIKOB HX CaMOCTOSTENIbHOW  Y4eOHOW  JI€ATEIbHOCTH,
HKCIIEPUMEHTAIBHBIX M HUCCJIENOBATENIbCKUX YMEHHM, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBLHOMN NeSITeIbHOCTH;

3HAKOMUT CO CHEeUU(PUKON HAYyYHOTO MBINUICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3IJIsJ1a HA €IMHCTBO IPUPOJBI U YEIOBEKA, SIBISETCA OTBETCTBEHHBIM
ATanoM B (OPMUPOBAHUU E€CTECTBEHHO--HAYYHOU IPAMOTHOCTH O00YyUYarOIIUXCS;

croco0CcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSAM, K IIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
o0pa3zoBaHuEe 00yUYaIOIINXCS.

JlanHble HampaBiieHUs B OOYYEHMHM XMMHUHU OOECHEUMBAIOTCS CHEelU(pUKON
ColepKaHusl ~ yd4eOHOro  MmpeameTa, KOTOpBhIM  SIBISETCA  MeJAaroruyecku
aJanTHPOBAHHBIM OTpakeHUEM 0a30BOM HayKH XMMHUU Ha ONpPEACIEHHOM JdTane eé
pa3BUTHAL.

Kypc xumun Ha ypoBHE OCHOBHOIO 00111€r0 00pa3oBaHUs OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOUIUMHCS CHCTEMbl INEPBOHAYAJIBHBIX MHOHATUH XUMHH, OCHOB
HEOPraHMYEeCKOM XHMMHM M HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX IOHSITUI
OPraHUYECKON XUMUHU.

CrpykTypa coaepKaHus MPOrpaMMbl MO XMUMHH CHOPMHPOBAHA HA OCHOBE
CUCTEMHOro nojxofa kK €€ mszydeHuro. CopepkaHue CKIAIbIBAETCS U3 CUCTEMBI
MIOHATUM O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITOHATHN O XUMHAYECKON
peakuuu. OO0e 3TU CHUCTEMBl CTPYKTYpPHO OpraHU30BaHbl IO MPUHLUITY
MIOCJIEIOBATENBHOIO Pa3BUTHUSI 3HAHUK HA OCHOBE TEOPETUYECKHUX IPEICTABICHUIN
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJIIPHOI'0 YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuonnueckoro 3akona /[. 1. MeHnaeneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHS O CTPOEHUH aTOMa U XUMHYECKOH CBSI3U;

— TMpEeACTaBiIeHUNl 00 JJIEKTPOJUTUYECKOW JAMCCOIMAllMM BEUIECTB B
pacTBopax.

Teopernueckne 3HAHHUA PACCMATPUBAIOTCA HA OCHOBE JMIIMPUYECKHU
MOJTyYEHHBIX U OCMBICIIEHHBIX (DaKTOB, Pa3BUBAIOTCA MOCIEAOBATEIHLHO OT OJHOTO
YPOBHS K JIPYrOMY, BBIOTHSSA (PYHKIUU OOBSICHEHUS] U POTHO3UPOBAHUS CBOMCTB,
CTPOEHHS U BO3MOYKHOCTEW MPAKTUYECKOIO MPUMEHEHHUS U MOTYUYECHUS] U3y4aeMbIX
BEILECTB.

OcBoeHue mnporpaMMbl IO XHMHH CHOCOOCTBYET  (POPMUPOBAHHIO
IIPEACTABIICHUS O XUMHAYECKOM COCTABIISAIOIIEN HAYYHOW KapTUHBI MUPA B JIOTHUKE €€
CUCTEMHOW MPHUPOJIbl, HEHHOCTHOTO OTHONIEHUS K HAYYHOMY 3HAHHUIO U METOJaM



MO3HaHUS B Hayke. V3ydeHue XUMUU MPOUCXOAUT C IMPUBICYECHHUEM 3HAHWU W3
paHee M3Y4YEHHBIX Y4eOHBIX mpeameToB: «Oxkpyxaromuii mupy», «buomorus. 5—7
Kiacce» U «dusuka. 7 Kimace».

[Ipy w3yyeHUM XUMHM TPOUCXOAUT (OPMUPOBAHUE 3HAHUU OCHOB
XUMHYECKOM HAyKH KakK 00JIACTH COBPEMEHHOI'0 €CTECTBO3HAHMS, MPaKTUYECKON
JEATEIbHOCTH YEJIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPBHL.
3amaya y4yeOHOro mHpenMeTra COCTOMT B (DOPMHUPOBAHMHM CHCTEMBl XUMHUYECKUX
3HAaHUW — BaKHEUIINX (PAKTOB, MOHSITUH, 3aKOHOB U TEOPETUUYECKUX TOJIOKEHUMH,
JIOCTYIIHBIX ~00O0OIEHUI MHUPOBO33PEHUYECKOTO XapakTepa, s3blka HayKH, B
OpUOOIIEHNM K HAyYHBIM METOJaM TIO3HAHUS TP M3YYCHHHM BEIIECTB U
XUMUYECKUX peakiui, B (OpMUPOBAHUU U PA3BUTUM TMO3HABATEIbHBIX YMEHUU U
WX TPUMEHEHHH B Yy4YeOHO-TIO3HABATEIILHOM M  y4eOHO-HCCIIEIOBATEIbCKON
NeSITeTbHOCTH, OCBOEHUHU TMpaBWUJ 0€30MacHOro oOpalleHus C BEIIeCTBAMHU B
ITOBCEHEBHOM KU3HMU.

[Ipy M3yyeHUM XMMUU Ha YPOBHE OCHOBHOI'O OOLIEro 0Opa30oBaHUSl BaXKHOE
3HaYEHUE NIPUOOPENI TaKHe 11U, KaK:

— (QopMupoBaHHE WHTEIJIEKTYyaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIIBHOMY MPUHITUIO PEIICHHI,
CIIOCOOHOM aJIaTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCJIIOBUSIM KU3HU;

— HampaBJICHHOCTh  OOy4Y€HHUsT HA  CHUCTEMAaTHYECKOe MPUOOIIECHUE
OOyJaIMMXCI K CaMOCTOSITEIHHOW TO3HABATEIHLHON JEATEIbHOCTH, HAyYHBIM
MeToZaM TO3HaHUs, (GOPMHUPYIOINIUM MOTHUBAIMI0 W Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecreueHne yCaoBUi, CITOCOOCTBYIONMIUX MTPUOOPETEHUIO 00YyYarOIIMMUCS
OMbITa Pa3HOOOPA3HOM JAEATEIBLHOCTHU, TMO3HAHUS M CAMOMO3HAHMUSI, KIFOUYEBBIX
HaBBIKOB (KJIIOUEBBIX KOMIIETEHIIMI), MMEIOIIUX YHUBEPCAJIbHOE 3HAYEHUE ISt
Pa3JIMYHBIX BUJOB AEATEIbHOCTH;

— (opmupoBanue oOmEel (QyHKIMOHANTLHOM U  €CTECTBEHHO-HAYYHOM
IPAMOTHOCTH, B TOM YHCJI€ YMEHHU OOBSICHATH W OLIEHUBATH SIBJICHUS
OKPY’KaIOIIEro MHUpa, UCIOJIb3YysS 3HAHUS W OIBIT, MOJY4YEHHBIE MPU H3YyUYCHHUH
XUMHUH, TPUMEHSITh UX TIPH PEUICHUHU MPOOJIeM B MOBCETHEBHOM KU3HU U TPYI0BOM
JeATEeNIbHOCTH;

— (¢opMmupoBaHHEe Y OOYYAIONIMXCS TYMAaHUCTHYECKUX OTHOIICHUH,
MOHUMAaHUSl 1EHHOCTH XHMHUYECKUX 3HAaHUW JJid BBIPAOOTKH DKOJIOTHUYECKHU
[[e1eCO00pa3HOr0 TOBEACHUS B OBITY W TPYIOBOM JEATEIHHOCTH B IENAX
COXPAHEHHUSI CBOETO 3I0POBbS U OKPYIKAIOLIEH TPUPOAHOM CPEBI;

— pa3BHUTHE MOTHBAIMM K OOYYEHUIO, CTIOCOOHOCTEH K CaMOKOHTPOJIO H
CAMOBOCTIMTAHMIO HA OCHOBE YCBOCHMSI  OOIIEYENIOBEYECKUX  IIEHHOCTEM,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MPOGWISI W HAMPABICHHOCTH JATbHEHIIIErO
o0y4eHus.



OO6miee yuCIO YacoB, OTBEAEHHBIX [JIi M3YUYEHHUS XUMHUU Ha YpPOBHE
OCHOBHOT'0 00I1Iero 00pa3oBanus, coctaBisieT 136 dacos: B 8 kiacce — 68 yacoB (2
yaca B HeJIeq0), B 9 kiacce — 68 JacoB (2 yaca B HEJIEIIO).



COILEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHaYaIbHbIEe XUMHUYECKHE MIOHATHS

[Ipeamer xumun. Posib XUMUM B KHU3HU YEJIOBEKA. XHUMHUS B CUCTEME HayK.
Tena u BemecrBa. Du3nyeckue CBOMCTBA BEIIECTB. ATpPEraTHOE COCTOSIHHE
BemiecTB. IloHsTHe 0 MeTojax IMO3HAHUSA B XMMHUHM. UHMCTBHIC BEIISCTBA M CMECH.
CriocoOnbI pa3ienneHus: CMecei.

ATOMBI M MOJIEKYJIBI. XHUMHYECKHE dJeMEeHThl. CHMBOJBI XUMHUYECKHX
3neMeHTOB. [IpocThie U ClI0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass ¢dopmyna. BajaeHTHOCTh aTOMOB XHMMHYECKHX JJIEMEHTOB.
3aKOH TIIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCHTENIbHAsT aToMHas Macca.
OtHocuTenbHAasE MOJIEKYJIsIpHas Macca. MaccoBast 10151 XUMHUYECKOTO JIEMEHTa B
COCIUHCHMU.

KomnuectBo BemiectBa. Moiib. MonsipHast Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHHI] BemiecTtBa. Pacuérer mo Qopmymnam
XUMHYECKUX COCIMHCHMU.

DOU3UYECKUE U XUMUYECKUE SBIICHUS. XUMHUYECKasl pEAKLNS U €€ IPU3HAKHU.
3aKOH COXpaHEHHUs MacChl BEIIECTB. XHMMHUeckue ypaBHeHus. Knaccudukamms
XUMHUYECKUX PEaKIUi (COSTUHEHHMS, Pa3JI0KCHHS, 3aMEIIICHUS, 0OMEHA).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYAO0U, MpaBWjiaMu paboThl B Ja0OpaTOPUU U
npuémamu oOpallleHus ¢ J1abopaTOPHBIM O00OPYJTOBAHUEM, U3YUYCHHUE U OMHUCAHUE
(GU3MYECKUX CBOMCTB O00pa3lloB HEOPraHMYECKHX BEIIECTB, HAOIIOJICHUE
¢usnuecknx (TUTaBJICHUE BOCKA, TasHUE JIbJIa, PACTUPAHHWE caxapa B CTYIIKE,
KUIEHUE W KOHACHCAIUS BOJABI) U XMUMHYECKUX (FOpPEHHE CBEUH, MPOKAJIHWBAHUE
METHON MPOBOJIOKH, B3aUMOIEHCTBUE MeJla ¢ KUCIIOTOMN) SIBICHUM, HAOIIOIeHuE U
OMHMCaHUEe MPU3HAKOB IMPOTEKAaHWS XUMHYECKUX peakiuil (pasjioKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPHUIIOM Oapusi, pa3ioKeHUE TUIPOKCHUIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBrE Kkele3a ¢ pactBopoM conu meau (1),
U3y4eHHE CTIIOCOO00B pa3/elICHUs] CMECEil: ¢ MOMOIIbI0 MarHuTa, (puiIbTpoBaHUE,
BBITIAPUBAHUE, JUCTHIUISIMSA, XpoMaTorpadusi, IPOBEACHNE OYUCTKH TTOBAPEHHOMN
colid, HAOJIOJICHHE W  ONKWCAaHUE  pPE3yJbTaTOB  MPOBEACHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHWSI MAacChl, CO3JaHHE MOJICJIE MOJEKYI
(ImapocTep>KHEBBIX ).

Baxkueiimne npeacTaBuTe M HEOPraHUIECKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kuciaopom — 3ieMeHT U mpocToe
BelecTBO. HaxoxkaeHue kuciopojia B Tpupojne, (GU3NYEeCKUe M XHUMHUYECKHE
cBoiictBa (peakuuu TopeHusi). Oxcunbl. [Ipumenenue xkucnopona. CrnocoOsl



MOJIYYEHUSI KUCIOpoJia B JabopaTopuud W MPOMBIIUIEHHOCTH. Kpyrosopor
Kucnopojaa B npupoje. O30H — aIoTponHas MOAU(PHUKALINS KUCIOPOIA.

TeroBoit 3(pdeKT XUMHUYECKON peakiuu, TEPMOXUMUYECKUE YpaBHEHHUS,
3K30- W SHJOTEPMUYECKHE pEAKIMHU. TOIIMBO: yrojib W METAaH. 3arpsi3HEHUE
BO3]lyXa, YCWJICHHE MapHUKOBOIro 3¢ (dekTa, pa3pyiieHue 030HOBOTO CIIOsI.

Bomopon — anemeHtr m mpocroe BemectBo. Haxoxnenue Bogopona B
npupoae, (U3MYECKHe U XHUMHYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOObBI
nonyyeHus. Kucnorsl u conu.

MosnsipHbiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma Kak pacTBopuTenb. PacTBOpBHI.
HacpiienHble M1 HEHACBIIEHHBIE PAacTBOPBL. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBasi 1071 BELIECTBA B paCTBOpPE. XUMUUYECKUE CBOMCTBA BOJbl. OCHOBaHUS.
Ponp pacTtBOpoB B Ipupojie ¥ B )KU3HU 4denoBeka. KpyroBopor Boabl B IpUPOIE.
3arpsA3HeHre NpUPOAHBIX BOA. OXpaHa U OUYHUCTKA MIPUPOIHBIX BOJ.

Kimaccudpukanus Heopranmdeckux coenuHeHuid. Oxcunbl. Knaccudukamms
OKCHUJIOB:  cojeoOpasyroniue (OCHOBHBIE, KHUCIOTHBIE, aM(pOTEpHbIE) U
HecoseoOpasyromue. Homenknatypa okcupoB. Dusznueckue M XHUMHUYECKUE
cBoMCTBa OKCUIOB. [loirydeHre OKCHI0B.

OcHoBanus. Knaccudukauuss ocCHOBaHM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHHMWA. PU3NYECKHE W XMUMUYECKHE CBOWMCTBA
ocHoBaHuu. [lonmydenne ocCHOBaHU.

Kucnorsl. Knaccuduxamnus kucnor. Homenknatypa kucinor. dOusndeckue u
XUMHYECKUE CBOMCTBAa KHCHOT. Psn aktuBHOocTm MmertamioB H. H. bekerosa.
[Tony4yeHnue KUCIIOT.

Conu. Homenknatypa cosieil. @U3M4YECKUE U XUMMHUYECKHE CBOMCTBA COJICH.
[Tonmyuenue cosei.

['eHeTnueckas CBSA3b MEXKY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

KAUueCTBEHHOE OIPENIETICHUE COAEPKaHUsI KHCIOPOAA B BO3AYyX€, MOIYUYEHHUE,
coOupaHue, pacrno3HABAaHUE M H3YYCHUE CBOWMCTB KHUCIOpOJa, HAOII0JACHUE
B3aMOJICMCTBUSL BEHIECTB C KHCIOPOJAOM U YCIOBUSI BO3HUKHOBECHHUS U
npekpaileHuss ropeHus (mokapa), O3HaAKOMJIEHHE C o00pa3laMud OKCHUIOB H
ONKMCAaHWE HX CBOWMCTB, MOJy4Ye€HHE, COOMpaHHUE, PACMO3HABAHHE U U3YUCHHE
CBOMCTB Bojopojaa (ropeHwme), B3aumomaecTeue Bomopona ¢ okcuaom meau (1)
(BO3MOXHO MCIOJIb30BAHUE BUIEOMATEpPHUAIOB), HaOIIOAeHUE 00pa3IlOB BEUIECTB
KOJIMYECTBOM | MOJIb, HCCJIEIOBaHHE OCOOCHHOCTEW pPACTBOPEHHUSI BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIECHHE PACTBOPOB C ONPEACIEHHON
MAacCOBOM JI0JIed paCTBOPEHHOIO BELIECTBA, B3aUMOJICMCTBUE BOJBI C METAJUIAMHU
(HaTprieM ©  KaiubleM) (BO3MOXHO HCIIOJb30BaHUE BHUIECOMATEPHUATIOB),



UCCJIeIOBAaHUE O0pa3lOB HEOPraHWYECKHUX BELIECTB pPa3JIMYHBIX KJIACCOB,
HAOJII0/ICHNEe U3MEHEHHUsI OKPaCKU MHJMKATOPOB B PACTBOpPAX KUCJIOT U LIENOYEH,
uzydyeHue B3aumojerctBusi okcuna menu (ll) ¢ pacTtBopom cepHOW KHUCIOTHI,
KHCJIOT C METajulaMH, PEAaKUWd HEUTpaln3aluy, IOJYYEHHE HEPaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHHUE OJHOTO METajjia JIPYTMM U3 PacTBOpa COJIH, PELICHUE
JKCIIEPUMEHTAIIBHBIX 3aJad 1o TeMe «BaxHenlue KIacChl HEOPraHUYECKHUX
COCIMHEHUI.

[Hepuoanueckuit 3axkoH u Ilepuoaumueckas cucremMa XHUMHYECKHUX
aemenToB JI. WM. MenpeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBf3b.
OKMCIUTETBbHO-BOCCTAHOBUTEIbHBIE PEAKIIUN

[TepBbie TOMBITKM KIACCU(DUKAIMKA XUMUYECKUX dieMeHTOB. [loHsiTHe o
TPYINax CXOJHBIX DJIEMEHTOB (IEJIOYHbIE U IIEJTOYHO3EMEIbHbIC METaJUIbI,
raJioreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yoT aMpOTEPHbIE OKCHIbI
Y TUAPOKCHUIBI.

[lepnoanueckuii 3akoH. [lepuoanyeckast cucreMa XMMHYECKUX 3JIEMEHTOB /I,
N. MengeneeBa.  KopoTkonmepuogHas ©  JIMHHONEpPUOAHAS  (OPMBI
[lepuognueckon cucrembl xumuueckux aiemMeHToB J[. M. MenneneeBa. [lepuobl
u rpynnbl. OU3NUECKHT CMBICT NOPSAKOBOIO HOMEpPAa, HOMEPOB II€pUOJa U
CPYMIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oromnel. Dnekrponsl. CTpoeHune
ANIEKTPOHHBIX ~ 000J04€K aToMOB TepBhIX 20 XHUMHUYECKHUX  DJIEMEHTOB
[Iepnonnueckoin cucremsl [[. M. MenneneeBa. XapakTepuCTUKA XHUMHUYECKOIO
3JIEMEHTA M0 ero nonoxeHuto B [lepuonnueckoit cucreme . . Menaeneena.

3aKOHOMEPHOCTH HU3MEHEHUSA paguyca aTOMOB XHUMHYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETANIMYECKUX CBOMCTB I10 IPYIIIAM U IEPUOIAM.

3nauenue [lepuoanyeckoro 3akona u [leproguyeckoil CUCTEMbI XUMUYECKUX
JJIEMEHTOB I pa3BuUTUA Hayku W npaktuku. [[. M. MenneneeB — yd€HbIA U
rpaXKJaHUH.

Xumuueckast cBs3b. KoBaneHTHass (MOJdsipHass M HEMOJIApHAsA) CBA3b.
DIEKTPOOTPUIIATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBSI3b.

Crenenb  okucneHusi.  OKHUCIHUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Iponecchl oOkucaeHNs U BOCCTaHOBIIEHUs. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuyeckuii IKCnepumMenm:

U3y4YeHHEe 00pa3lloB BENIECTB METANIOB M HEMETAJUIOB, B3aHMOJCICTBHE
TUJIPOKCHIA LHWHKA C pAacTBOPAMHM KHUCJIOT M IWIENOYEH, MPOBEICHUE OIBITOB,
WUIIOCTPUPYIOUIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKLUN
(ropeHue, peakiny pa3ioKeHHs], COETUHEHUS ).

Mescnpeomemmnuie ceasu



Peanuzanusa MeXnpeaIMETHBIX CBSI3€M NpPU M3YYEHUHM XUMHM B 8 Kilacce
OCYIIECTBJISIETCS. 4Yepe3 MHCMOJIb30BAHME KaK OOIIMX ECTECTBEHHO--HAYYHBIX
MOHSTUN, TaK U TOHSATUM, SBISIOMINXCS CUCTEMHBIMH JIJII OTAEIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT' O IUKJIA.

OOuue ecTecTBEHHO--HAYUYHbIC TTOHATHS: HAYYHBIM (akKT, TUIIOTE3a, TEOpUs,
3aKOH, AaHajiu3, CHHTE3, KiIacCupUKalus, THEePUOJAUIHOCTh, HAOIIOJCHUE,
3KCIIEPUMEHT, MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usuka: marepusi, aroM, O3JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHI,
W30TOMbI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJICKTPUUECKHUI 3apsj, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSTHUE BEIIeCTBA, ra3, GU3NUECKUE BEITUYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJIaHEThI, 3BE3/1bI, COoIHIIE.

buonorus: dorocunres, Abixanue, buochepa.

['eorpadus: armocdepa, ruapocdepa, MuUHEpanbl, TOPHbBIE MOPOJBI,
MIOJIE3HBIE UCKOIAEMBIE, TOILIUBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo U XUMHYECKAs peakUust

[Tepnognueckuii 3akoH. [lepuoanueckast cucTeMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MenpeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XMMHYECKUX DJJIEMEHTOB TMEPBBIX TPEX IMEPUOJOB, KaIMs, KalbLUHUS W HX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM OJJIEMEHTOB B Illepumomnueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BeliecTBa: BHIbBl XUMUYECKOW CBSI3U. THIBI KPUCTATITUYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THUIIA KPUCTAJUIMYECKON PEMIETKH U
BHUJa XUMHUYECKOM CBA3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKUX BEHIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSAIIMXCA K pa3jIdyHbIM KJIACCaM HEOPraHUYECKHUX
COCIMHEHUMN, TEHETUYECKAs CBSI3b HEOPTraHUYECKHUX BEIIECTB.

Knaccudukanys XuMU4eCcKUX peakiuid Mo pa3IndyHbIM NpU3HaKaM (110 YHUCTy
U COCTaBY YYacTBYIOLIMX B PEAKIMU BEIHIECTB, MO TeIIoBOMYy 3(deKTy, Mo
U3MEHEHUIO CTENEHEH OKUCIECHUSI XMMHUYECKUX 3JIEMEHTOB, MO OOpaTHUMOCTH, IO
YYaCTHUIO KaTajau3aTtopa). DK30- U IHJOTEPMUUYECKHUE PEAKIINU, TEPMOXUMUUYECKUE
YPaBHEHHSI.

[Tonsitue o ckopocTu xumudeckow peakuuu. [loHsTHE 00 0OOpaTUMBIX U
HEOOpaTUMBIX XMUMHUYECKUX peakiusx. [[oHATHEe 0 TOMOTEHHBIX M T€TEPOTCHHBIX
peakiusax. [lonsatue o xkaranuse. [lonsTue o xumuueckoM paBHOBecUH. DaKTOPBHI,
BIMSIONIME HA CKOPOCTh XHMHYECKOW PEAKIMU U IOJ0KEHUE XUMHUYECKOTO
paBHOBECHSL.

OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  AJIEKTPOHHBIM  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHOM  pPEAKIIMHU. CocraBnenue ypaBHEHUI



OKHCIIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKLIMM €  MCIOJb30BAaHUEM  METOJA
AJIEKTPOHHOTO OaliaHca.

Teopust 3IEKTPOIIUTHUECKON JUCCOLUUALINH. DIEKTPOITUTHI U HEANEKTPOIIHTHI.
Katnonsl, annoHbl. MeXxaHW3M AMCCOLMALMM BEIIECTB C PAa3JIMYHBIMU BUIAMU
XuMHu4eckoil csizu. CreneHs auccounanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiiun noHHOro oOMeHa. Y cjIoBUS MPOTEKAHUS PEaKIMi HOHHOTO OOMEHa,
MOJIHBIE M COKpAIllEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBoilcTBa KHUCIOT,
OCHOBAHMM W coleil B CBeTe€ MPEACTaBICHUHA 00 AIEKTPOIUTUUECKON
nucconmanuu. KauecTBeHHbIE peakiid Ha MOHBI. [IoHATHE O TUAPOIIH3E COTEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB M HeMeTauioB (Tpadura M anmasa), CJIOXKHBIX BEIIECTB
(x7opuaa HaTpusi), UCCIEIOBAaHUE 3aBHCHUMOCTU CKOPOCTH XMUMHUYECKON peakiuu
OT BO3JICUCTBHS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE DIIEKTPOIMPOBOIHOCTH
pacTBOpPOB BEIIECTB, IPOLECCA AUCCOLMALMHA KHCIOT, WIEIOYEed U COJIEH
(BOBMOKHO  HCIIOJB30BAaHWE BHUAEO MaTEpHUANIOB), IPOBEIECHUE  OIIBITOB,
WUTIOCTPUPYIOIIMX ~ MNpPU3HAKU  MPOTEKaHUs  pEeakUMid  HOHHOro  oOMeHa
(oOpa3zoBaHMe oOcajka, BBIJICJICHHE Ta3a, O0O0pa3oBaHWE BOJBI), OIBITOB,
WUTIOCTPUPYIOIIMX ~ HPHUMEPbl  OKHUCIUTEIbHO-BOCCTAHOBHUTENBHBIX  PEaKUUN
(ropeHue, peakuuu pa3ioKEeHHs, COCIUHEHUs), pacllO3HABAaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOIIBKD KAayeCTBEHHbIX pPEAKIUid HAa HWOHBI, pEIICHUE
AKCIEPUMEHTAJIBHBIX 3a]1a4.

HeMmeTa/uibl 1 MX COeTMHEHUSA

OOmrass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (PU3MUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMMHUYECKHME CBOMCTBA Ha IIPUMEPE  XJIOpa
(B3auMoOZIeiCTBHE € MeETaJIaMH, HEMETallaMH, Iejio4amMu). XJIOpPOBOAOPOI.
ConsiHast KucinoTa, XMMUYECKHE CBOMCTBA, IMOJIYyYEHHE, MpUMEHEHHUe. [lelicTBue
XJIOpa M XJIOPOBOAOpPOAA HAa OpPraHW3M 4YeJoBeKa. BakHellme XJIOopuabl U HX
HaXO0XKJICHUE B IIPUPOJIE.

O6mas xapakrtepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHusi. CTpoeHue u (U3MUYECKHUe CBOMCTBA
MPOCTHIX BEHIECTB — KUCIOPO/a U CePhbl. AJUIOTPOITHbIE MOAU(PUKAIIMKI KUCIOPOa
U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIOpOAd, CTpoeHue, (puznyueckue u
XUMHUYECKUE CBOMCTBA. OKCHIIBI Cepbl KaK MPEACTaBUTENN KUCIOTHBIX OKCHIOB.
Cepnast kucioTa, (Qu3MyecKkMe U XUMHUYECKHME CBOMCTBa (oOmume Kak
NpECTaBUTENsI Kjacca KHCIOT W crnenuduueckue). XHUMUYECKHE PEakIuu,
JeXallie B OCHOBE IPOMBIIUIEHHOIO CHOCO0a MOJNy4YEHHS] CEPHOM KHCIOTHI.
[Iprumenenue cepHor KUCIOTHL. COMM CEpHOM KUCIOTHI, KAYECTBEHHAs pEaKLns Ha



cynbdar-uoH. HaxoxaeHue cepbl U €€ COCIUHEHUN B MpUpOJAE. XHUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeW Ccpeibl COCNUHEHUSIMU Cepbl (KUCIOTHBIE JTOXIH,
3arpsi3HEHUE BO3/lyXa U BOJJOEMOB), CLIOCOOBI €T0 NMPEeA0TBPALLCHUS.

OO6mas xapakrepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIIEHHs. A30T, PaCHpPOCTPAHEHHE B MPHUPO/IE,
¢u3nyeckue U xumuueckue cporictsa. Kpyrosopor azora B npupoje. AMMHAK, €ro
¢u3nyeckue U XMMHYECKHUE CBOMCTBA, OJdyyeHne U npuMeHenue. Conu aMMOHUS,
X pU3NYECKUE U XMMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBl AMMOHMS. A30THasg KHUCIOTa, €€ MoiydyeHue, PU3nYecKkrue U XUMHUYECKHEe
cBoiicTBa (0OIIME Kak MpEJACTAaBUTENS Kiacca KHUCIOT M crhenuduyecKue).
Hcnonp3oBaHne HUTPATOB H COJICM aMMOHHUSI B KadeCTBE MHMHEPAIbHBIX
ynoopeHnil. XuMU4ecKoe 3arpsi3HeHUE OKPYKaIOIIel Cpe/ibl COeIMHEHUSIMU a30Ta
(KUCJIOTHBIE JTOKIM, 3arpsi3HEHHE BO3/yXa, MOYBbl U BomoEMOB). Docdop,
ajoTponHeie Moaudukanuu Gocdopa, duzMUecKkue M XUMUYECKHE CBOKCTBA.
Oxkcup dhocdopa (V) u pochopHas Kuciaora, Pu3ndecKue 1 XUMHICSCKHUE CBOKCTBA,
nonyudenue. Mcnonb3zoBanue (hochaTtoB B KaUECTBE MUHEPATILHBIX YA00PEHUIA.

OO6mas xapakrepuctuka sneMeHToB |IVA-rpynmel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapakKTEepHbIE  CTENEHU  OKHUCIEHUA.  YTJIEepod,  aUIOTPOMHbIE
MOIU(HUKALKH, PACHPOCTPAHEHHE B NpUponae, (U3MUYECKUE U XHUMHUYECKUE
cBoricTBa. Ancopouus. Kpyrosopot yriepoaa B npupoae. OKkcuibl yriepoaa, ux
duznueckue W XUMUYECKHUE CBOWCTBA, JCHCTBME HAa JKHUBBIE OPTraHU3MBI,
NOJy4YeHUE U NPUMEHEHHUE. DKOJOTHYECKHe MpOoOJIEeMbl, CBSI3aHHBIE C OKCHJIOM
yraepoaa (IV), rumore3a riao0anbHOrO NOTEIUIEHUS KIMMaTa, MapHUKOBBIN
addekrt. YronpHas Kuciaora U €€ coiiv, uX (Pu3nueckue U XMMHYECKHUE CBOMCTBA,
nojilyueHrue u mnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBILIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAUHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJICH, alleTUIICH, 3TaHOJ, TTIUIEPHUH, YKCYCHasl KUCIIOTa).
[IpuponHble HCTOUYHUKH YIIEBOAOPOAOB (yroiab, NPUPOAHBIA Ta3, HEPTH),
OPOAYKTHl MX mepepaloTku (OE€H3MH), MX pPOJb B OBITY M HPOMBIIUIEHHOCTH.
[TonsiTue 0 OMOJIOrMYECKU BaXKHBIX BEUIECTBAX: KUpaX, OeNKax, yriieBojax — 1 ux
polM B OKM3HM UeJoBeKa. MarepuanbHOE €IMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COECTUHEHU.

KpemHuii, ero ¢usnueckue M XHUMHYECKHE CBOMCTBA, IOJIy4YeHUE U
npuMmeHeHue. CoelnuHeHus KpemHHs B mnpupoje. OOmme mnpencraBieHus 00
okcunie kpemHus (IV) u kpemHueBoi kuciore. CHIMKaThl, UX UCIOJIb30BAHUE B
OBITY, B TIPOMBIIIUICHHOCTH. BakHeline CTpouTenbHbIE MaTepHalbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [Ipobiembl 0€30macHOro MCIOJIb30BAHUS
CTPOUTENIBHBIX MAaTEPUAIIOB B TOBCETHEBHOM JKU3HHU.

Xumuyeckuii IKCnepumenm:

u3ydyeHre o0pa30OB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHUCIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOJIOCHUE TTPU3HAKOB
UX TPOTEKAHUS, OIBITHI, OTpaKAIOIMUE (PUINYECKHUE M XHWMHUYECKHE CBOMCTBA
rajoreHoB M WX COEAUHEHHH (BO3MOXKHO MCIOJIb30BAaHUE BUACOMATEPHUAIIOB),
O3HaKOMJIEHME ¢ oOpa3laMu XJIOPUAOB (TaJOrE€HUJIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl M €€  COEAUHEHHSIMU  (BO3MOXKHO  HCIIOJIh30BaHUE
BUJIEOMATEPUAIIOB), HAOIOIEHHE MpoIlecca OOYTrIIMBaHUsS caxapa ToJl JIeHCTBUEM
KOHILICHTPUPOBAHHOM CEPHOM  KHCJIOTBI, M3y4YEHUE XUMHUUYECKHX CBOWCTB
paz0aBIeHHON CEpHOM KHUCIIOTHI, TPOBEAECHNE KAYECTBEHHOM peakiiuu Ha Ccyibdar-
UOH U HaONIofieHue mnpu3Haka e€ MpOoTEeKaHWs, O3HAKOMJIEHUE C (PU3UYECKUMHU
cBoiicTBaMu azora, (Gochopa MU HUX COCNUHEHUM (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), 00pas3iaMu a30THBIX U (HochHOpHBIX yaoOpeHuH, MmonydeHue,
coOupaHue, paclio3HaBaHUE W M3YYCHUE CBONCTB aMMHaKa, IIPOBEJACHUE
KaueCTBEHHBIX pEaKIui Ha MOH aMMOHHUA U (ochaT-uOH U M3yYEHUE MPU3HAKOB
UX IIPOTEKAHUs, B3aUMOJIEUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXKHO HCMOJIb30BAHUE BUJIEOMATEPUAJIOB), W3y4ECHUE MoJenen
KPUCTAINTMYECKUX PEHIETOK anmasza, Tpaduta, ¢yiepeHa, O3HAKOMIICHHE C
IPOLIECCOM  aICOPOLIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPONCTBOM MPOTUBOTas3a, MoJdy4yeHue, COOMpaHue, paclio3HaBaHUE U U3YUYCHUE
CBOWMCTB YIJIEKHUCIIOTO Ta3a, MPOBEJEHNE KaueCTBEHHBIX peakiuii Ha KapOOHAT U
CUJIMKAT-UOHBl W HW3yYCHHE TMPU3HAKOB HUX TMPOTEKAaHMs, O3HAKOMJICHHE C
NPOAYKIMEN CUJIMKATHOW IPOMBINUIEHHOCTH, PELIEHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BakHenme HeMETaIUIbl U UX COCIUHEHUS.

MeTaJnibl 1 KX COeIMHEHUS

OO0uras xapakKTepuCTUKa XMMUYECKUX PJIEMEHTOB — METAJJIOB Ha OCHOBAaHHUH
uxX mnonoxeHus B llepuomnueckor cucreme Xumuyeckux osiemeHtoB [l U.
MenneneeBa u ctpoeHusi aromoB. CTpoeHHE MeTaJuioB. MeTayuinueckas CBsi3b U
METAJUIMYECKAs] ~ KPUCTAUIMYECKAs  PEIIETKA.  ODJIEKTPOXUMHUYECKUH  pAX
HanpspKeHu MetaioB. Ousnyeckue U XMMUYECKUE CBOMCTBAa MeTauioB. OO0mme
CIOCOOBI TMONIy4eHUs MeTaioB. [loHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
CrocoOBI 3amuThl UX OT Kopposwu. CrutaBel (CTalb, YYryH, MIOPATIOMUHUMH,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U MMPOMBIIIIEHHOCTH.

[{emounble MeTaiuibl: mojioxkeHue B Ilepuoanyeckoil cucreMe XMMUYECKHX
anementoB JI. M. MeHneneeBa, CTpOCHHME UMX aTOMOB, HAaXOXJICHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTtpust U Kanusi). OKCUJIBI U



TUJIPOKCHUIBI HATpusd M Kanus. [IpuMeHeHue IIeNOYHBIX METAIOB U MX
COeIMHEHUH.

[[lenoyHO3EeMENbHBIE METAJUIBI MAarHMM MW KaJIbLUW: IIOJIOKEHUE B
Ilepnognueckon cucreme xumudeckux sneMeHToB [[. 1. MenneneeBa, crpoenue
MX aTOMOB, HaXOXJI€HUE B Tpupoae. PU3nyYecKrue U XUMUYECKHUE CBOMCTBA MarHus
U Kanbplus. BaxHeimue coenuHeHHs] Kaiblusi (OKCHA, TUIPOKCH, COJIN).
JKEcTKOCTh BOJBI M CLIOCOOBI €€ YyCTPAHEHUS.

AuroMuHUN: nIoJIo)keHue B [leproanueckoi cUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aTroma, HaxOXAeHUE B Ipupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA altOMUHUS. AMGPOTEpHBbIE CBOMCTBA OKCUAA M TUAPOKCHIA
AJFOMUHUSL.

Kenezo: nonoxenue B [lepuoanyeckoit cucteMe XUMUYECKUX 3JIEMEHTOB /I,
N. MeHnneneeBa, CTpOEHHE aToMa, HaXOXIAeHUWE B mnpupoae. Duznueckue u
XUMHUYECKHEe CBOMCTBA xene3a. OKcubl, THAPOKCHIIBI U comu xkene3a (1) u xxenesa
(1), mx cocrtas, CBOMCTBA U TIOJTyYCHHE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHME C oOpa3llaMM METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, H3YyYEHHE PE3YJbTaTOB  KOPPO3UU  METALIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BHUAEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJEUCTBUS OKCHJA
KIS W HATpUs C BOJOM (BO3MOXXHO UCIIOJIb30BAHUE BUJIEOMATEPUAIIOB),
UCCJIEIOBAaHNUE CBOWMCTB >KECTKOW BOJIbI, MPOLIECCA TOPEHUS KENEe3a B KUCIOPOAE
(BO3MOXHO  HKCIIOJIB30BAaHUWE  BHUJEOMATEpPUAJTIOB), [MPU3HAKOB  IPOTEKAHHUS
KAQUECTBEHHBIX PEAKIIMN HA WMOHBI: MArHUS, KAIbIWS, AIFOMUHUSA, [IUHKA, JKEJIe3a
(1) u xenesza (1), menu (1), HaGIrOIEHNE U OMKCAHUE MPOIECCOB OKPAIIMBAHUS
IUITAMEHM HMOHAMHM HATpus, Kaius MW Kaiublusig (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPUATIOB), HCCIe0BaHNE aM(DOTEPHBIX CBONCTB THAPOKCH/IA ATIOMHUHHMS
Y TUIPOKCHUA IMHKA, PEIIEHUE YKCIIEPUMEHTAIIBHBIX 3a]1a4d Mo TeMe «BakHenmue
METAJJIBI U UX COCTUHEHUSI».

XHUMHS M OKpY:KaloLIas cpeaa

BemecrBa m Marepuansl B NMOBCEIHEBHOM JKU3HM 4eENIOBEKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB U XMMUUYECKUX peakiuil B ObITy. IlepBas momolns mnpu
XUMUYECKUX 0KOrax M OTPaBIICHUSIX.

XHUMHUYECKOE 3arpsA3HEHHUE OKpYXKarouled cpeabl (MpenenbHas JOMyCTUMAast
KOHIIeHTpalus Beuiects, nainee — [1/IK). Poias xumun B pemieHun 3K0I0rM4ecKux
npoosIeM.

Xumuueckuii IKCnepumenm:

U3y4eHHe o0pa3lloB MaTepUaloB (CTEKJIO, CIUIABBI METAIJIOB, TOJUMEPHBIC
MaTepuasbl).

Mexcnpeomemmuule ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHHM B 9 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIOJIb30BAaHUWE KakK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHSATUM, SBISIOMINXCS CUCTEMHBIMH JIJII OTAEIbHBIX MPEIMETOB
€CTECTBEHHO--HaY4YHOI'O LIUKJIA.

OOuue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAay4YHBIM (pakT, rumoresa, 3aKoH,
TEOpHUs, aHajdu3, CHUHTE3, KiIaccupukanus, TMepUOIUYHOCTh, HAOII0IEHNE,
AKCIEPUMEHT, MOJIETUPOBAHUE, HU3MEPEHUE, MOJElb, SBJICHUE, MMAPHUKOBBIN
3¢ deKT, TEXHONOT U, MaTepUAIbI.

®dusnka: maTepus, aToM, DOJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
U30TOIbI, PagUOAKTUBHOCTh, MOJIEKYJa, B3JIEKTPUYECKUW 3apsAll, MPOBOJHHUKH,
MOJYIPOBOAHUKH, JIUIJICKTPUKU, (POTODIEMEHT, BEIIeCTBO, TEI0, O0BEM,
arperaTHO€ COCTOSIHME BEUIECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTATIINYECKAs
pemérka, CiiaBbl, (PU3NYECKHE BEIUYUHBI, €AUHUIBI W3MEPEHMS, KOCMHYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1bI, COHIIE.

buonorus: dorocunres, npixanme, Omocdepa, IKOCUCTEMA, MHHEPATLHBIC
yn00peHus, MUKPO3JIEMEHThI, MAaKPORJIEMEHThI, MTUTATEIbHbIE BEIIECTBRA.

['eorpadus: armocdepa, ruapochepa, MuHEpadbl, TOpPHbIE MOPOJBI,
MOJIE3HBIE UCKOIAEMBIE, TOIJIMBO, BOJHBIE PECYPCHI.



IVIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHUA IIPOI'PAMMBI 110
XUMHUHA HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

JIMYHOCTHBIE pe3ylbTaThl OCBOEHHUS IPOrPaMMbl OCHOBHOTO OOIIEro
00pa3oBaHMs JOCTUTAIOTCS B XOA€ OOyYEHUSI XMMUU B EIUHCTBE y4eOHOU H
BOCIIUTATENIbHON JIESITEIbHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUHCKUMHU
COLIMOKYJIBTYPHBIMM U JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMM, HPHUHIATBIMU B
obmiecTBe MpaBWIaMH M HOPMAaMH TOBEIEHHUS U CHOCOOCTBYIOT Ipolieccam
CaMOIO3HaHUsl, CAMOPA3BUTHUS U COLIMAIIU3ALMHI 00 yYarOIINXCS.

JIM4HOCTHBIE ~ pe3yJabTaThl  OTPAXKAlOT  TOTOBHOCTh  OOydYarouiuxcs
PYKOBOJACTBOBATbCS CHUCTEMOM IO3UTHUBHBIX IICHHOCTHBIX OpHMEHTAalUN U
pacUIMpEeHNE ONbITA JEATENbHOCTH Ha €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1) mnaTpuoTHYECKOr0 BOCIUTAHNS

LIEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U Hay4YHOMY HACIEAMIO, TMOHUMAaHUS 3HAYEHHS XUMHUYECKOW HAyKu B KHU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JTOCTOBEPHONW HH(POPMALMEN O
NEPEeIOBbIX JOCTHKEHUAX M OTKPBITUSX MHPOBOM M OTEUYECTBEHHOW XHMHH,
3aMHTEPECOBAHHOCTHU B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpa U 00IIECTBA;

2) rPaKIaHCKOT0 BOCTIMTAHUS

IOPEICTaBIEHUs O COLUMAJIbHBIX HOpPMax M NPABWIAX MEKIMYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOW,  Y4eOHO-UCCIIeIOBATEIbCKOM, TBOPYECKOM W JPYyrux  BHJAX
JeSITeIbHOCTH, TOTOBHOCTHM K Pa3HOOOpPA3HOM COBMECTHOM [EATENbHOCTH IpHU
BBINIOJJHEHUM Y4E€OHBIX, I1I03HABATENbHBIX 3aJ1a4, BBIIOJHEHUN XUMHUYECKUX
AKCIIEPUMEHTOB, CO3[JaHUN YUEOHBIX TPOEKTOB, CTPEMJIEHUS K B3aUMOTIOHUMAHUIO
U B3aUMOIIOMOLIM B IIpOLECCE OTOW Y4eOHOM JeATEIbHOCTH, T'OTOBHOCTHU
OLICHMBATh CBOE IIOBEJEHUE W IIOCTYNKM CBOMX TOBApHILEH C TMO3ULMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIECTBUNA MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMA:

MHUPOBO33pEHUYECKHE NPEICTaBICHUS] O BELIECTBE U XUMHUYECKOW pEeaKIUu,
COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO DPAa3BUTHS HAYKH M COCTABISIOLINE
OCHOBY JIJI1 TOHUMaHUSl CYIIHOCTH HAYYHOM KapTHHBI MUpA, MPEACTABICHHS 00
OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHsS MPUPOJbI, B3aUMOCBSI3IX YEJIIOBEKA C
OPUPOJHON Cpesloil, O poJi XMMHHU B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

[IO3HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIE HA IOJYYEHUE HOBBIX 3HAHHUU IO
XUMHUH, HEOOXOIUMBIC IJii OOBSICHEHHS HAOII0JaeMbIX IMPOIIECCOB U SIBJICHUH,
N03HABATEIbHOM, MH(OPMAIMOHHOW M YHUTATEIbCKOM KyJIbTYphl, B TOM YHUCJE
HaBBIKOB CaMOCTOSITENIbHOM pabOThl C yuyeOHBIMH TEKCTaMM, CIPABOYHOMN



JUTEPATYpOr, JIOCTYITHBIMA TEXHUYECKHUMH CpPEICTBAaMH HH()OPMAIMOHHBIX
TEXHOJIOTUM;

UHTEpeC K OOYYEeHHUIO M TO3HAHWIO, JIFOOO3HATENbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  caMOOOpa3oBaHUIO, TMPOEKTHOW W  HUCCIENOBATENbCKON
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOy4YeHUS B
JTaJIbHEUIIIEM;

4) popMuUpOBaHUS KYJIbTYPHI 3T10POBbSI:

OCO3HAHWE TIICHHOCTH JKW3HHM, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY
3I0pPOBBIO, YCTAHOBKM Ha 3J0POBBI 00pa3 >KW3HHU, OCO3HAHWE TIOCIEACTBHUA M
HENPUITHE BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS aJIKOTOJIs, HAPKOTUKOB, KYpEHU),
HEOOXOIMMOCTH  COONIOZICHUSI TMPaBWJI OE30MacHOCTH TIPU  OOpaIleHUuu C
XUMHUYECKUMU BEIECTBAMH B OBITY U PEAIbHON KU3HU;

5) Tpya0BOr0 BOCTIMTAHUSI:

UHTEpPEC K MPAKTUUECKOMY U3yUYEHHUIO TIpodeccHii 1 TpyAa pa3aIudHoro poja,
yBOXEHUE K TPYAYy U PE3yJbTaraM TPYAOBOW NEATEIHLHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHUS TMPEAMETHBIX 3HAHWW TI0 XUMHHU, OCO3HAHHBIA BBHIOOD
UHAUBUIYaTbHON TPAEKTOPUH MPOJIOIKEHHSI 00pa30BaHus ¢ YUETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCTENHON MPpodeCCHOHANBHON NESITEIBHOCTH M Pa3BUTHS HEOOXOMUMBIX YMEHUH,
TOTOBHOCTH aIalTHPOBATHCS B MPOGECCHOHANBHON CPEJIC;

6) IKOJIOrHYeCKOro BOCIIHTAHHUS:

AKOJIOTHYECKH I[EI€CO00pa3HOE OTHOIICHHE K MPHUPOAEC KaK HMCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHMS, TOHUMAaHNUE IIEHHOCTH 37J0POBOTO U
O0e3omacHoro o0Opa3a >KU3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
buznueckoMy M TICUXMYECKOMY 37I0POBBIO, OCO3HAHHME IEHHOCTH COOJIIO/ICHUS
TpaBmII 0€30ITaCHOTO MTOBEACHUS TP pabOTe C BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YTPOKAIOIIHX 3I0POBBIO U JKU3HU JIFOJICH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHUS, MOJydaeMble MPH M3YYCHHH XUMUH, IS
pElIeHHs 3a/1a4, CBSI3aHHBIX C OKPYXKAIOLIeH MPUPOIHON CpeAoi, A MOBBILIEHUS
YPOBHS  DKOJOTHYECKOW KYJIbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
AKOJIOTHYECKUX TMPOOJIeM W IMyTeH WX peIIeHUs TMOCPEIACTBOM METOIOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUS PYKOBOACTBOBAThCS UM B MO3HABATENIbHOM,
KOMMYHUKATUBHOW U COIIMAIBHON MTPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe wMeranmpeaMeTHBIX pPE3YIbTAaTOB BBIICISIOT 3HAYMMBIC TS
dbopMUpOBaHUS MHPOBO33pEHUsI OOLIEHAYyYHbIE TOHATUS (3aKOH, TEOopHs,
NPUHIINI, TUTIOTE3a, (aKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JPYToe.), KOTOPhIE
UCTIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TPEIMETax U TO3BOJISIIOT Ha
OCHOBE 3HaHUH W3 ATUX MPEAMETOB (OPMHUPOBATH MPEICTABICHUE O ICIOCTHOM



HAyYHOH KapTHUHE MHpA, M YHUBEpCAJIbHbIC YUeOHbBIC ICHCTBUS (IO3HABATEIBbHBIC,
KOMMYHUKATUBHbBIC, PETYJIATUBHBIC), KOTOpbIE OOECIEeYUBAIOT (opMUpOBaHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Y4eOHOM
TESTENHHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUueOHbIE AelcTBUSA

ba3oBble Jornyeckue NecTBUA:

YMEHHUS HCIONBh30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TP OCBOCHUU
3HAHWH: PACKPBIBATh CMBICII XUMHUYECKHX TMOHATHHA (BBIACIATh WX XapaKTEpHBIC
NpU3HAKK, yYCTaHABIIMBATh B3aWMOCBS3b C JIPYTMMH IOHSATHSMH), HCTIOIb30BATh
MOHSITHS JIJIs1 OOBSICHEHUS! OTJCNIbHBIX (PAKTOB U SIBIICHUN, BRIOWPATh OCHOBAHUS U
KPUTEpHUH TSI KIacCU(PUKAIMA XUMHUYECKUX BEIIECTB U XUMHUYECKUX DPEAKIUH,
YCTaHABJIMBATh MPUYMHHO-CJIEJACTBEHHBIC CBS3M MEXAY OOBEKTAaMU H3yUYCHUS,
CTPOUTH JIOTUYECKHE pacCykKAeHUs (MHAYKTHUBHBIC, I€IYKTUBHbIE, [0 aHAJIOTUN),
JIeNIaTh BBIBOJIBI U 3aKJIIOUYCHUS;

yMEHHE TPUMEHATh B TIPOIECCE TO3HAHUSA TOHATHS (MPEAMETHBIE U
MeTanpeIMETHBIC), CHMBOIMYECKHUE (3HAKOBBIC) MOJIEIH, UCIIOJIb3yEeMbIC B XUMUH,
npeoOpa3oBhIBaTh MHUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIIbHbIC TIPEICTABICHUS —
XUMHUYECKUH 3HAK (CMMBOJI DJEMEHTa), XUMHU4Yeckas ¢GopMyna W YypaBHEHUE
XUMHUYECKON PEaKIuu — MPU PENICHUH Y4eOHO-TT03HABATEbHBIX 3a7a4, ¢ YIETOM
ATUX MOJIECTBHBIX TPEICTABICHUN BBISBIATH U XapaKTEPHU30BATh CYIICCTBCHHBIC
NPU3HAKH U3YYaeMBIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUECKUX PEAKIUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJICICTBEHHBIE CBS3U U
IPOTHUBOPEYHS B H3y9aeMbIX MPOIECCaX U SIBICHHUSIX.

Ba3oBble uccienoBaTeIbCKHe TeiCTBUS

YMEHHUE HCIOJIb30BaTh IOCTABJIEHHBIE BOMPOCHI B KAayeCTBE HMHCTPYMEHTA
MO3HAHWS, a TakKe B KAdeCTBE OCHOBBI s (DOPMUPOBAHMS TUIIOTE3BI TIO
IPOBEPKE MPABWIILHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

NPHOOPETCHUE ONbITa 10 IUIAHWPOBAHUIO, OpPraHW3allMA W TIPOBEJICHUIO
YUYEHUYECKHX DKCIIEPUMEHTOB, yMEHuEe HaOJIogaTh 3a XOJAOM Ipolecca,
CaMOCTOSITETTLHO MPOTHO3UPOBATh €r0 Pe3ysbTar, (OPMYIHPOBATH 0000IIEHUS U
BBIBOJIBI 110 PE3yJIbTaTaM MPOBEIEHHOTO OIBITA, HCCICIOBAHMUS, COCTABIIATh OTUET
0 MpoJIeTTaHHOM pabore.

PabGora ¢ undopmanmei:

yMEHHE BBIOWpaTh, AHAIU3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3TUYHBIX BUIOB M (OPM MPEACTABICHUS, MOIYIACMYIO M3 Pa3HBIX UCTOYHHKOB
(Hay4JHO-TIONYyJIApHAsl JIUTEpaTypa XUMHUYECKOrO COJIepKaHUs, CIPABOYHBIC
nocobusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUMBYIO H
HEOCTOBEPHYIO MH(POPMAIIHIO;



YMEHHE MPUMEHSTh Pa3IMYHbIC METOJBl M 3alpOoChl MPHU MOUCKE U OTOOpE
uHGOpMAIIM W COOTBETCTBYIOUIUX JaHHBIX, HEOOXOAMMBIX JUIsl BBITIOJHEHUS
y4eOHBIX U MMO3HABATENbHBIX 33724 ONMPEAEIEHHOT0 TUIIA, MPUOOPETEHUE OIbITA B
0o0JlacTU  HMCTOJIb30BaHUSI MH(DPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIQJICHUE KYJbTYPOU aKTUBHOTO UCIOJIB30BAHUS PA3IMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITETILHO BBIOMPATh ONTUMAIBHYIO POpMY MpeACTaBiICHUS UHGOPMAINH U
WUIIOCTPUPOBATh pEIIaeMble 3a/laud  HECIIOXKHBIMU CXE€MaMH, JuarpaMmamu,
OpyrumMu popMamu rpaduku U UX KOMOMHAIUSMU;

yMEHUE UCIONb30BaTh M AaHAIM3UPOBATH B Mpolecce YydyeOHOU W
UCCJIEIOBATEIBCKON JCATEIBHOCTH MH(OPMAIIUMIO O BJIMSHUU TPOMBIIICHHOCTH,
CEIBCKOI0 XO35KMCTBA M TPAHCIIOPTA HA COCTOSHHUE OKPYXKAKOUIECH MNPUPOIHOU
CpEnBbL.

KoMMyHuKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIE 1eCTBUS:

yMEHHUS 3aJaBaTh BOMPOCHl (B XoJe Auanora W (WiIM) JHUCKYCCHM) TIO
CyImIeCTBY  OOCYyXmaeMol TeMbl, (OPMYJIHPOBATH CBOM  MPEIJIOKCHUS
OTHOCHUTEJIbHO BBITIOJIHEHUS TTPEJI0KEHHOM 3a71a4H;

YMEHHS  MPEICTaBIATh  IOJNYYEHHBIE  pE3yJNbTaTbl  I[03HABATEIbHOU
NEATEIbHOCTU B YCTHBIX M MHUCBMEHHBIX TEKCTax; JeNaThb MNPE3CHTALUNI0
pPEe3yJAbTATOB BBHIMIOJHEHUS XUMHUYECKOr0 SKCIEPUMEHTa (J1abopaTOPHOrO OIMbITA,
1a6opaTopHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO MPOEKTA);

yMEHUS y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMHM B COBMECTHOM
MO3HABATEIbHOM W  HCCIENOBATEIbCKOW  JIEATEIIBHOCTH  TNPU  PEIICHUU
BO3HUKAIOUIMX NPOOJIEM Ha OCHOBE Y4éTa OOLIMX HMHTEPECOB M COIJIACOBAHMS
no3utivii (00CyX aeHus, OOMEH MHEHUSMH, «MO3TOBbIE IITYpPMbI», KOOpIAUHAIUS
COBMECTHBIX JECHCTBHI, OIpPEIEICHUE KPUTEPUEB IO OLEHKE KaudecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSITEIBHO ONPENENATh UEIU AEATEIbHOCTH, IUIAHUPOBATH,
OCYUIECTBIISATh, KOHTPOJIUPOBATh M IMPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
JeSTeNhHOCTh, BRIOUPATh Harbonee 3PPEeKTUBHBIC CITOCOOBI pEIeHUsT YIeOHBIX U
MO3HABATENbHBIX 3aJlay, CaMOCTOSATEIbHO COCTaBJISITh WM KOPPEKTUPOBATh
MPEJIOKEHHBIM  AJITCOPUTM  JIEUCTBUKA TIPM  BBITIOJIHEHWM 33JaHUA C YYETOM
MOJTyYEHHsI HOBBIX 3HAaHUM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIHUSX,
OLICHUBATh COOTBETCTBHUE IMOJIYUYEHHOrO pe3yjbTaTa 3asBICHHON L€, YMEHUE
UCIIO0JIb30BaTh U aHAJTU3UPOBATH KOHTEKCTHI, Mpe/jaraeMble B YCIOBUU 3aaHUM.

NPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeamMeTHBIX pPE3yNbTATOB IO OCBOCHHUIO 005S3aTENBHOTO
CONlep KaHMsl, YCTAHOBJIECHHOTO JIaHHOW deaepanbHOil pabodeil mporpammoi,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCSA HAay4yHbI€ 3HAHUS, YMEHUS U CIOCOOBI



neucTBuil, crnenuduyueckue I8 TPEAMETHOM o0sacTu  «XUMHS», BHJbBI
HNEATENIBHOCTH 1O  IIOJyYEHUIO HOBOI'O 3HAHWs, €ro  HHTEpIpEeTaluy,
peoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYaIUsX.

K koHiy oOyuenusi B 8 kiiacce npeiMeTHble pe3ysbTaThl HA 0230BOM yPOBHE
JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YJaIOIIUXCA YMEHUI:
e PACKpPBIBAaTh CMBICJ OCHOBHBIX XUMHUYECKMX TIOHATHM: aTOM, MOJIEKYJa,
XUMHYECKUM  3JIEMEHT, [MPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOJHAsT M HEOJHOPOJHAs), BAJICHTHOCTh, OTHOCUTEJIbHAs AaTOMHas W
MOJIEKYJIIpHAasi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAsl Macca, MaccoBas
JI0JISl XUMUYECKOTO AJIEMEHTa B COSAMHEHHUH, MOJISIPHBIM 00BEM, OKCHUJ, KUCIIOTA,
OCHOBAaHUE, COJIb, JJIEKTPOOTPULIATEIBHOCTh, CTEIECHb OKHUCIICHUS, XWMHUYECKas
peakiusi, KiaccupuKalus peakiuii: peaKiiui COCIUHEHUS, PEAKIIUU Pa3JIOKEHUs,
peakuu 3aMelleHusi, peakliuu OOMEeHa, 3K30- M JHAOTEPMHUYECKUE PEaKIIMH,
TEIUIOBOM A(@EeKT peakimu, SAPO aToMa, AJIEKTPOHHBIM CJIOW aroMa, aToMHas
opOutanb, pagdyc aroMa, XUMHYECKas CBs3b, IMOJSpHAsE U HENOJIsSIpHas
KOBAJICHTHAs CBSI3b, MOHHAS CBSI3b, MOH, KATUOH, aHHOH, PACTBOP, MaccoBas J10Js
BenlecTBa (MPOLEHTHAs! KOHILIEHTpAlUsi) B pacTBOPE;
e WUIKOCTPUPOBATh B3aWUMOCBSA3b OCHOBHBIX XMMHMUYECKUX IOHSITUHA U HPUMEHSTH
3TH MOHATHA NPU OMUCAHUU BEIIECTB U UX MPEBPAILCHUN;
¢ ICTIOJIB30BaTh XUMUYECKYI0 CUMBOJIMKY JJISI COCTaBJIeHHs (POpMys BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLIN;
e OIIPENEISATH BAJICHTHOCTh ATOMOB 2JIEMEHTOB B OMHAPHBIX COETUHEHUSAX, CTEIICHb
OKHCIICHUSI AJIEMEHTOB B OWHAPHBIX COEAMHEHUSX, MPUHAIEKHOCTh BEIIECTB K
ONpeAeNEHHOMY KJIacCy COEIMHEHMM 1o QopMmyliaMm, BUA XUMHUYECKOW CBSI3U
(KOBaJICHTHAsI U1 MOHHAS1) B HEOPTaHUYECKUX COCJIMHEHUSIX;
epackpbiBaTh  cmbicn  llepmogmueckoro 3akona JI. W. Menneneesa:
JEMOHCTPUPOBAaTh  INMOHMMAHHUE  IEPUOAUYECKOM  3aBUCMMOCTH  CBOMCTB
XUMHUYECKUX BJIEMEHTOB OT MX MOJOXKEeHUs B llepuoanueckoi cucreme, 3aKOHOB
COXPAaHEHHsI MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOIO
y4€HHUs, 3aKoHa ABOrajipo;
e ONUCHIBATh W XapaKTepu3oBaTh TabiuuHyo ¢opmy Ilepromuueckoil cucTteMbl
XUMHUYECKUX AJIEMEHTOB: Pa3jinyaTh MOHITHUS «TJaBHAsi moArpymmna (A-rpymnmna)» u
«iobounas mnoarpymmna (b-rpymnmna)», Manabie U OOJBIIME MEPUOABI, COOTHOCHUTD
o0o3HaueHus, KOTOpble wuMeloTcs B Tabnuie «llepuommueckas cucrema
xumudeckux snemeHToB J[. M. MenaeneeBa» ¢ 4MCIOBBIMM XapaKTEPUCTUKAMU
CTPOEHHUSI aTOMOB XMMHMYECKHX 3JIEMEHTOB (COCTaB W 3apsj siapa, oOlIiee Yucio
AJIEKTPOHOB U PACHPENEIICHUE UX MO 3JIEKTPOHHBIM CIIOSIM);



e KJIAaCCU(PUUUPOBATH XMMHUYECKUE JJIEMEHTbl, HEOPraHWYeCKHE BEIEeCTBa,
XUMHUYECKHE peakinu (10 YUCIy U COCTaBY YYaCTBYIOUIUX B PEAKIIUU BEIIECTB, 1O
TeIIoBOMY 3P heKTy);

e XapaKTepH30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBONCTBA BEIIECTB
pa3IMYHBIX KJACCOB, TOATBEpXkAas OINUCAHUE MPUMEpPaAMU MOJIEKYJSPHBIX
YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

e IPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBHCHUMOCTM OT HMX KadeCTBEHHOIO
COCTaBa, BO3MOXKHOCTH MNPOTEKAHHS] XUMUYECKUX NPEBPALIECHUNA B Pa3IUUYHBIX
YCIIOBUSX;

* BBIYUCIISTh OTHOCHUTEIBHYI0 MOJIEKYJSIPHYIO U MOJISIDHYIO MacChl BEILIECTB,
MacCOBYIO JIOJII0 XHMHYECKOI'0 3JIEMEHTa Mo (opMmyse COeIUHEHHUS, MAacCOBYIO
JIOJIF0 BEIIECTBAa B PAacTBOPE, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMHUYECKOU
peakuuu;

e IPUMEHSATh OCHOBHBIE OIEpPAllMd MBICIUTEIBHON OEATEIbHOCTH — aHalu3 U
CHUHTE3, CpaBHEHHE, 0000IIEeHNE, CHCTEeMAaTH3aInI0, KIIacCU(UKAIIAIO, BBISBICHUC
OPUYUHHO--CJIEICTBEHHBIX CBSI3€M — I HW3Y4YEHUS CBOMCTB BELIECTB U
XUMHUYECKUX PEaKIMid, ECTECTBEHHO-HAYYHbIE METO/bl MO3HAHUS — HAOJIOICHHE,
U3MEpEHNE, MOJIEIMPOBAHUE, SKCIIEPUMEHT (PEaIbHBIA U MBICIICHHBIN);

e CJIEZIOBaTh MpaBUJAM IOJb30BAHHUS XUMHUYECKOH MOCYIOH M J1ad0paTOpHBIM
o0opyaoBaHUEM, a TAK)KE MpaBUiiaM OOpaIIeHHs ¢ BEUIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMU 110 BBIIOJIHEHUIO JIA0OPATOPHBIX XHMHYECKUX OIMBITOB IO
HOJIYYEHUI0 M COOMpaHUIO Ta3000pa3HbIX BEIIECTB (BOAOPOAA M KHCIOPOJaA),
IIPUTOTOBJICHUIO PAaCTBOPOB C OINPEAEIEHHOM MacCOBOM JOJEH PacTBOPEHHOTO
BEIIECTBA, I[UIAHUPOBaTh M MPOBOJUTH XHUMHYECKHE OSKCHEPUMEHTHI IO
pacro3HaBaHMIO PACTBOPOB IWIENOYEH M KHUCIOT C TOMOIIBK HWHIWKATOPOB
(makmyc, heHondTanenH, METUIOPAHXK U IPYTUE).

K konmy oOyuenuss B 9 Kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

e PACKPBIBATh CMBICI OCHOBHBIX XHMHWYECKHX MOHSATHUN: XUMHUYECKUU HIIEMEHT,
aTOM, MOJIEKYJa, UOH, KaTHOH, aHHOH, MPOCTOE BEIECTBO, CIOKHOE BEILIECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHUCIECHHS, XHUMHUYECKas
peaxius, XuMU4YecKas CBs3b, TEIIIOBOM 3(PPeKT peakinu, MoJib, MOISPHBIA 00BEM,
pacTBOp, DJIEKTPOJUTHI, HEDJIEKTPOIUTHI, DSJIEKTPOJIUTHUYECKAs JAUCCOLUALINS,
peakMy HOHHOIO OOMEHA, KaTalu3aTop, XMMUYECKOE paBHOBECHE, OOpaTUMbIE U
HeoOpaTUMBbIe peakiuu, OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIE peaxuuu,
OKHUCIIUTENb, BOCCTAHOBUTEIb, OKHCIEHHE M BOCCTAHOBIICHHE, aJIOTPOMMS,
aM(pOTEepHOCTh, XMMHUYECKasi CBA3b (KOBaJICHTHas, WOHHAs, MeTaJuIMyecKas),
KpUCTAJNINYECKAsl PEIIETKA, KOPPO3UsI METAIIOB, CIUIABBI, CKOPOCTh XMMHUYECKOM
peakuuu, npeaenbHo aonyctumas konuentpauus [1/1K BemecTsa;



e WUTKOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XMMHUYECKUX IMOHSITUHA U NPUMEHSITH
AT MOHATHS IPU ONMHUCAHUY BEILIECTB U UX NIPEBPAIIECHUN;

e CTIOJIb30BaTh XMMHYECKYI0 CUMBOJIMKY JJIi COCTaBlieHHs (OPMYJ BEIIECTB U
YPAaBHEHHUM XUMHUYECKHUX PEAKLIM;

e ONIPENENATh BAJIEGHTHOCTb M CTENEHb OKHUCIEHHS XWMHYECKHUX DJIIEMEHTOB B
COCIMHEHUAX Pa3JIMYHOIO COCTABA, NPUHAJIEKHOCTD BEIIECTB K ONPENEIEHHOMY
KJIAcCy COeNUHEHWA 1o ¢dopMyrnaM, BHJI XUMHYECKOW CBS3M (KOBaJCHTHas,
MOHHAsl, METaJUINYecKas) B HEOPraHMYECKUX COEIMHEHHUSX, 3apsij HOHA IO
XUMHUYECKON (hopmysie, XxapakTep cpelbl B BOAHBIX PacTBOPAax HEOPTaHUYECKHX
COEMHEHUN, TUIl KPUCTAIUIMYECKON PEIIETKU KOHKPETHOI'O BEILIECTBA;
epackpbiBaTh cMbica [lepuommueckoro 3akona J[. WM. Mengeneesa wu
JEMOHCTPUPOBATh €r0 MOHMMAHME: ONMUCHIBATh M XapaKTEpPU30BaTh TAOIUYHYIO
dopmy Ilepuoanueckoil CUCTEMbl XMMUYECKHUX 3JIEMEHTOB: pa3iMyaTh MOHATHS
«riaBHas noarpymmna (A-rpyrmmna)» u «rmodbouynas noarpymnmna (b-rpynmna)y, mansie u
Oonblliie TEpHOAbl, COOTHOCHTH OO0O3HAUEHUS, KOTOpPbIE HMEIOTCS B
NEePUOJUYECKON Ta0NHIlEe, C YUCIOBBIMH XAPAKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKUX D3JIEMEHTOB (COCTaB W 3apsl sapa, oOlLIee YUCIO 3JIEKTPOHOB U
pacnpeziefieHue UX IO 3JIEKTPOHHBIM CIIOSIM), OOBSICHATH 00IKE 3aKOHOMEPHOCTH
B U3MEHEHUHN CBOMCTB AJIEMEHTOB M MX COCIMHEHUH B MpeAeiaax MaJbIX NIEPHUOI0B
Y TJIaBHBIX MOATPYNN C YYETOM CTPOCHHS UX ATOMOB;

e KJIACCU(PUIIUPOBATh XMUMHUYECKHUE JJIEMEHTHI, HEOpPraHWYeCKHe BEIIEeCTBa,
XUMUYECKHUE peakiuu (10 YUCILY U COCTABY yYaCTBYIOLIUX B PEAKIIUU BEIIECTB, MO
TerIoBOMYy 3(hdexTy, M0 H3MEHEHUIO CTENeHEeW OKHUCIEHUS XHUMHYECKHUX
3JIEMEHTOB);

e XapaKTepU30BaTh (OMUCHIBaTh) OOIIME U crelupUIecKrue XMMUYECKIE CBOMCTBA
OPOCTBIX W CIOXKHBIX  BEIIECTB, MOATBEp)KJas OMNHCAaHWE MpUMEPaAMU
MOJIEKYJISIPHBIX Y MOHHBIX YPABHEHUN COOTBETCTBYIOIINX XUMHUECKUX PEAKIIHIA;

e COCTABJISITh YPABHEHUS DSJIEKTPOIUTUYECKOW NUCCOIMALMN KHCIOT, LIENOYEH U
coJiel, TOJIHbIE ¥ COKPAILEHHbIE YPaBHEHUS pEaKIuii HOHHOTO OOMEHa, YpaBHEHUS
peakuui, MOATBEPKAAIOINX CYLIECTBOBAHUE T'€HETHYECKOM CBSI3H MEXIY
BEIIECTBAMU PA3JINYHBIX KIACCOB;

* PAaCKpBIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuit
MOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOT0 OajaHca 3TUX PEaKIuid;

e IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTM OT HMX CTPOCHMS,
BO3MOXHOCTH MPOTEKAHUS XUMUYECKUX MPEBPAIIECHUN B PA3JIMUYHBIX YCIOBUSIX;

e BBIUHCIISITh OTHOCUTEIBHYIO MOJIEKYJIIDHYIO W MOJSIPHYIO MAacChl BEILIECTB,
MacCOBYIO JIOJIFO XHMHYECKOI'0 3JIeMEHTa Mo (opMylie COETUHEHHs, MaCCOBYIO
JIOJIF0 BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 10 YPABHEHUIO XUMHUYECKOU
peakuuu;



e COONIOATh TIpaBUJIa TIOJH30BAHUS XUMHUYECKOW MOCYI0M U J1ab0paTOpHBIM
00Opy/IOBaHUEM, a TaKXKe MpaBwia OOpaIIeHUs C BEIIECTBAMHU B COOTBETCTBHUH C
UHCTPYKIIMSIMU TI0 BBIOJHEHHUIO JIA0OPATOPHBIX XHUMHYECKUX OIBITOB TIO
NOJIYYEHHIO M COOMPaHUIO ra3000pa3HbIX BEIIECTB (AMMHAKa U YIJIEKUCIIOrO rasa);
o POBOJIMTHh PEAKIMH, TOATBEPKIAIOIINEC KAaYeCTBEHHBIM COCTaB Pa3IUIHBIX
BEIIECTB: PaCIO3HABATH OIBITHBIM MYTEM XJIOPHUA-, OpOMUI-, HOAKI-, KapOOHAT-,
docdar-, cunukar-, cynbdar-, TUAPOKCHI-UOHBI, KATHOHBI AMMOHHUS W HOHBI
U3YYCHHBIX METAJUIOB, MPHUCYTCTBYIOIMINE B BOJHBIX PacTBOPAaX HEOPTaHUICCKUX
BEIIIECTB;

e IPUMEHATh OCHOBHBIE OMNEPAIMH MBICIUTEIBHON AEATENIBHOCTH — aHalu3 |
CHUHTE3, CpaBHEHHE, OOOOIIEHHWE, CHUCTEMAaTH3allhi0, BBIABICHUE NPUYUHHO-
CIICJICTBEHHBIX CBSI3€H — JIJI M3YYCHHS CBOMCTB BEIICCTB U XMMHYECKUX PEAKIUH,
€CTECTBCHHO-HAYYHbIE  METOIBI  IO3HAHUS — HAOJIOACHHWE, W3MEpEHHUE,
MOJISITUPOBAHKE, YKCIIEPUMEHT (peaTbHbI U MBICIICHHBIH ).



TEMATUYECKOE INTAHUPOBAHUE

8 KNIACC
KosanyecTBo yacos JJIeKTPOHHbIE ®DopMbl peaiu3aunu
HaumenoBanue
Ne (undposbie) BOCIIUTATEIHLHOIO
pa3aesioB H TeM KonTposbhbie IIpakTHyeckune
n/n Bcero o0pa3oBaTe/ibHbIE NMoTeHIuAaaa
MporpaMMsl padoThbI padoThbI
pecypcbl pa3aesia/TeMbl
Pasnea 1. I[lepponavajibHbIe XHMHUYECKHE NOHATHS
* moOy>K/1eHue
00ydJaronmxcst
c00JII0/1aTh Ha YPOKE
OOLIENPUHSATHIE HOPMBbI
MOBEJICHUs, ITpaBuia
OOIIEHUS CO CTapIINMHU
(memaroru4ecKuMu
a00THHUKAMH) U
XuMusi — BaKHast P )
CBEpPCTHUKAMU
obnacTthb
(oOyuaroummcs),
€CTECTBO3HAHUS U PoOII .
1.1 5 3 HOPUHIMIIBI Y4eOHOH

MPAKTUYECKOU
JeATEeNIbHOCTH
YyeJloBeKa
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JUCIUTUIMHEBI
caMOOpraHu3aIy; *
MPUBJICYCHUE BHUMAHUS
oOydaromuxcst K
LEHHOCTHOMY aCIIE€KTY
M3y4aeMbIX Ha YpOKax
SIBIICHHIA,
HCIIOJIL30BAHUC
BOCIIUTATEIbHBIX
BO3MOKHOCTEH
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COJICpKAHMS pa3Jiena
4yepe3 moa0op
COOTBETCTBYIOIIUX
YIPA)KHEHUH;
BKJTIOUCHHUE B YPOK
UTPOBBIX TPOIIETYD,
KOTOpBIE TOMOTAfOT
O/ IeP>KaTh
MOTHBAIIHIO
oOyuaromuxcs K
TIOJTYYCHUIO 3HAHUM,
HaJIa)KMBAHUIO
MO3UTHUBHBIX
MEKITMYHOCTHBIX
OTHOIIICHHUH B KJ1acce,
OMOTAIOT
YCTaHOBJICHHIO
no0poKenaTeTbHON
aTMocdepbl BO BpeMs

ypoka

1.2

BemectBa u
XUMUYECKHUE PEaKITuu

15

POIII
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* BKJIIOYCHHE B YPOK
UTPOBBIX TMPOIICAYP IS
MO P>KAHUS
MOTHBAIIUU
00ydJaromuxcs K
MOJTYYEHHIO 3HAHUI;
PUMEHEHUE Ha YPOKe
MHTEPAKTUBHBIX (HOpM
paboThI C
00y4aroIuMucs:
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UHTEIJJICKTYaJIbHBIX UTD,
CTUMYJTHP YIOIIIX
MI03HABATEIBHYIO
MOTHBAIIHIO
oOyuaromuxcs;
MIPUMEHEHHUE TPYIITOBOMN
paboThl UK paboTHI B
napax, KOTOpbIe y4ar
o0ydaromuxcst
KOMaHAHOU paboTe u
B3aMMOJICICTBHIO C

JIPYTUMHA
o0yJarouMucs

Hroro no pasgeny
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Pa3pnen 2. BaxkHeiiune npeacTaBuTe/ M HEOPraHM4eCKUX BeleCTB

2.1

Boznyx. Kucnopon.
ITousTue 00 okcugax

POIII
https://resh.edu.ru/

* IPUBJICYCHUE
BHUMAaHUS
oOydaromuxcst K
[IEHHOCTHOMY aCHeKTy
M3y4aeMbIX Ha ypoKax
SIBIICHHIA,
UCII0JIb30BAaHUE
BOCITUTATEIbHBIX
BO3MOXHOCTEN
coJiep>KaHus paszzena
yepes moa0op
COOTBETCTBYIOIIHNX
YIPa)KHEHUH;
BKIIIOUEHUE B YPOK
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UTPOBBIX TPOLIECTY,
KOTOPBIE TOMOTAIOT
HOJIEPKATH
MOTHBAIUIO
oOydaromuxcst K
MOJTYYEHHIO 3HAHUM,
HaJIQKUBAHUIO
MO3UTHUBHBIX
MEKITMYHOCTHBIX
OTHOIIICHHH B KJIacce,
OMOTAIOT
YCTaHOBIICHHIO
no0poKenaTeTbHON
aTMocgepbl BO BpeMs

ypoka

2.2

Bonopoa.Ilonstue o
KHACJIOTaX U COJIAX

POII
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* IPUMCHCHHE
IPYNIOBOM paboThI U
paboThl B mapax,
KOTOpBIE y4aT
oOy4aromuxcst
KOMaHJTHOH paboTe u
B3aHUMOJEHCTBUIO C
JPYTUMH
o0Oy4aromumucs;
o0y XIeHNE
00ydJaronmxcst
c00JII0/1aTh Ha YPOKE
OOIIECTTPUHATHIE HOPMBI
MOBE/ICHUs, TIPaBHIIa
OOIICHUS CO CTAPIIMMHM
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(memaroruyecKuMu
paboTHUKAMHU) U
CBEPCTHUKAMH
(oOyuaroumucs),
HOPUHIMIBI Y4eOHOH
JTUCIUTUINHBL U
CaMOOpraHu3aluy; ®
MIPUBJICICHIE BHUMAHUS
oOydaromuxcst K
LIEHHOCTHOMY aCIEKTY
M3y4aeMbIX Ha ypoKax
SIBIICHHIA,
UCIIOJIb30BaHUE
BOCTIUTATEIIHLHBIX
BO3MOXHOCTEN
coJllep>KaHus paszzena
4yepe3 moa0op
COOTBETCTBYIOLIHX
YIPa)KHEHUH;
BKJIFOUEHHUE B YPOK
UTPOBBIX MPOIEAYD,
KOTOpBIE TOMOTaloT
NOJIEPKATh
MOTHBAIIHIO
oOyuaromuxcst K
MOJTYYECHHIO 3HAHUM,
HaJIa)KUBAHUIO
MO3UTHBHBIX
MEXITUIHOCTHBIX
OTHOIIICHUH B KJlacce,




OMOTAIOT
YCTaHOBJICHHIO
no0poKenaTeTbHON
aTtMocdepsl BO Bpemst

ypoKa;

2.3

Bopga. PactBopsl.
[Tonsitre 00
OCHOBaHMAX

POIII
https://resh.edu.ru/

* IPUBJICUCHUE
BHUMAaHUS
oOydaromuxcst K
[IEHHOCTHOMY aCHEeKTy
M3y4aeMbIX Ha ypoKax
SIBIICHHH,
UCTIOJIb30BaHUE
BOCTIUTATEIILHBIX
BO3MOXXHOCTEMN
coJiep>KaHus pazzena
4yepe3 moa0op
COOTBETCTBYIOIIUX
YIPA)KHEHUH;
BKIIFOUEHUE B YPOK
UTPOBBIX MPOIIEAYD,
KOTOpBIE TOMOTalOT
MOJIIEPIKATh
MOTHBAIIHIO
oOydaromuxcst K
MOJTyYEHUIO 3HaHUH,
HaJIa)KUBAHUIO
MTO3UTHBHBIX
MEXKIIMIHOCTHBIX
OTHOIIICHUH B KJacce,
MOMOTaloT
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YCTAHOBJICHHIO
T0OpOXKeNaTeTbHON
aTtMocdepbl BO Bpemst

ypoka

24

OCHOBHEBIE KJIACCHI
HEOPraHUYECKUX
COETMHEHUH

11

POIII
https://resh.edu.ru/

* IOOYX/IeHHE
00yJaronuxcst
coOIIOIaTh HA YPOKe
OOIIETTPUHATHIE HOPMBI
MOBEJICHUS, TIPaBHJIa
OOLIEHHS CO CTApIIUMHU
(megaroru4ecKuMu
paboTHUKAaMU) U
CBEPCTHHKAMU
(oOyuaroummucs),
MPUHLIUIBL Y9eOHOM
JUCITUTUTAHBI 1
CaMOOpPTaHU3AIINH;
MPUBIICYCHIE BHUMAHUS
oOydaromuxcst K
[IEHHOCTHOMY aCHEeKTy
M3y4aeMbIX Ha ypoKax
SIBIICHHIA,
UCTIONb30BaHUE
BOCTIUTATEIIHHBIX
BO3MOKHOCTEMN
coJiep>KaHus paszzena
yepes moa0op
COOTBETCTBYIOIIUX
YIPa)KHEHUH;
BKIIIOUEHHUE B YPOK
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UTPOBBIX TPOLIECTY,
KOTOPBIE TOMOTAIOT
HOJIEPKATH
MOTHBAIUIO
oOydaromuxcst K
MOJTYYEHHIO 3HAHUM,
HaJIKUBAHUIO
MO3UTHUBHBIX
MEKITMYHOCTHBIX
OTHOIIICHHH B KJIacce,
OMOTAIOT
YCTaHOBIICHHIO
no0poKenaTeTbHON
aTMocgepbl BO BpeMs

ypoka

Uroro no pazgeny

30

Paznen 3. Ilepnoanueckuii 3axkon u [lepuoanueckas cucrema xumudeckux iemeHToB JI. U. MengeneeBa. CTpoenne aToMoOB.

Xumu4yeckas ¢cBsizb. OKHCINTEIbHO-BOCCTAHOBHTEIbHBIE peaknuun

3.1

[leproauueckuii 3aKoH
u [lepuonnueckas
CHCTEMa XUMHYCSCKUX
anemenToB /l. 1.
Menpene-eBa.
Ctpoenue aToma

POIII
https://resh.edu.ru/

* BKJIFOYCHHE B YPOK
UTPOBBIX TPOLETYP JUTS
O/ Iep KaHUS
MOTHUBAIMU
oOydaromuxcst K
HOJY4YEHUIO 3HAHUI; *
NpUMEHEHHE Ha YPOKE
MHTEPAKTUBHBIX (hOpM
paboTHI ¢

00 y4JaroIUMUCS:
UHTEJUICKTYaJIbHBIX UTD,
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CTUMYJIHPYIOIINX
M03HABATCIIBHYIO
MOTHBAIIHIO
oOyuaromuxcs;
MPUMEHEHHE TPYIIOBOI
paboTHI MM pabOTHI B
napax, KOTOpbIe yJar
00ydJaronmxcst
KOMaHJHOHU paboTe u
B3aMMO/JICVCTBHUIO C

JIPYTAMH
o0yJarouuMucs

3.2

XuMuyeckas CBI3b.
OKuCINTEIIHFHO-
BOCCTAHOBHUTEJIBHEIE
peakiuu

POII
https://resh.edu.ru/

* IpUMEHECHHE
IpYyINIIOBOM pabOTHI MK
paboThI B mapax,
KOTOpBIE ydaT
0o0ydJaronmxcst
KOMaHJIHOHU paboTe u
B3aUMOJICHCTBUIO C
JIpyrUMHU
00yJaronmmMucs;
noOyXeHue
o0yJaromuxcst
co0IoaTh HA YpOKe
OOIIETPUHSATHIE HOPMBI
HIOBE/ICHUSI, TIPaBHJIa
OOLIEHUS CO CTApIIUMHU
(megaroru4ecKuMH
paboTHUKAMHU) U
CBEPCTHUKAMH



https://resh.edu.ru/

(oOy4arormummucst),
NPUHLUIIBI y4eOHOM
JTUCIUTUIAHBL U
caMOOpraHu3aIuy;
MpUBIICYCHIE BHUMAHUS
00ydJaromuxcs K
[IEHHOCTHOMY aCIeKTY
M3y4aeMbIX Ha ypOKax
SIBJICHUH,
UCTIONIb30BaHUE
BOCTIMTATEIbHBIX
BO3MOKHOCTEN
coJlep>KaHus paszaena
gyepes moaodop
COOTBETCTBYIOIIUX
yIpaXHEHU;
BKITIOUCHUE B YPOK
UTPOBBIX MPOLEAYD,
KOTOpBIEC TIOMOTAIOT
NOJIIEPKATh
MOTHBAIIHIO
00ydJarommxcs K
MOJTYYEHHIO 3HAHU,
HAJTaKUBAHUIO
MO3UTHUBHBIX
MEXKIINYHOCTHBIX
OTHOIIIEHUH B KJIacce,
MOMOTaIOT
YCTaHOBJICHHIO
no0porkenaTeaTbHON




aTMocdepsl BO Bpemst
YpoKa;

Hroro no pazuneny

15

PesepBHoe Bpems

POIII
https://resh.edu.ru/

* MOOYXK/IeHUE
oOy4aromuxcst
c00JII01aTh Ha YPOKE
OOLIENPUHSATHIE HOPMBbI
NOBEJICHUS, TIPaBUIIA
OOIIEHHUS CO CTApIIUMHU
(Temarorn4ecKuMu
pabOTHUKaMU) U
CBEPCTHUKAMHU
(oOyuarommmmcs),
HOPUHIMIBI Y9eOHOH
JVCIATUTMHBL U
CaMOOpTraHU3aIlNH; *
MPUBJICIYCHIE BHUMAHUS
oOydaromuxcst K
[ICHHOCTHOMY aCIIeKTy
U3y4aeMbIX Ha ypoKax
SIBIICHHIA,
UCTIOJIb30BaHHE
BOCTIUTATEIIHHBIX
BO3MOYKHOCTEHN
COJZICpKAHUS pa3Jiena
4yepes 1moa0op
COOTBETCTBYIOIIUX
YIPa)KHEHUH;
BKJIIOYEHHUE B YPOK



https://resh.edu.ru/

UTPOBBIX TPOLIECTY,
KOTOPBIE TOMOTAIOT
HOJIEPKATH
MOTHBAIUIO
oOydaromuxcst K
MOJTYYEHHIO 3HAHUM,
HaJIKUBAHUIO
MO3UTHUBHBIX
MEKITMYHOCTHBIX
OTHOIIICHHH B KJIacce,
OMOTAIOT
YCTaHOBIICHHIO
no0poKenaTeTbHON
aTMocgepbl BO BpeMs

ypoka

OBLIEE KOJIMYECTBO
YACOB 110 I[TPOTPAMME
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9 KVIIACC

n/n

HaumenoBaHue pa3iesioB u TeM
NporpaMMbl

KoanuyecTBo 4acoB

Bcero
padoThbI

KonTposabHbie

IIpakTnyeckue
padoThI

J1eKTPOHHbIE
(uudposbie)
o0pa3oBaTe/bHbIE

pecypcsbl

DopMbl
peau3anuu
BOCIIUTATEIbHOIO
NOoTeHIHAaJa
pa3aesia/TeMbl

Pa3nen 1. BemecTBo 1 XuMH4eckne peakuuu

1.1

[ToBTOpeHue u yriuyoieHne 3HaHUH
OCHOBHBIX Pa3/eioB Kypca 8 Kkiacca

POII
https://resh.edu.ru/

* noOy>K1eHue
oOydaromuxcs
CcOo0JIF01aTh HA
ypOKe
O0ILIENPUHATHIE
HOPMBI TOBE/ICHUS,
npaBuiIa OOLICHHUS
CO CTapIIUMHU
(memarornuecKuMu
pabOTHUKaMU) U
CBEPCTHHKAMU
(oOy4arommmucs),
TIPUHITATIBL
yaeOHOU
JUCIUATUTHHBI 1
CaMOOpraHu3aIuH;
* IPHUBJICUYCHUE
BHUMAaHUS
00ydJaromuxcs K
[IEHHOCTHOMY
aCTIeKTy



https://resh.edu.ru/

M3y4yaeMbIX Ha
YpOKax sIBJICHUH,
HCTIOJIb30BaHHE
BOCITUTATEIbHBIX
BO3MOKHOCTEU
cozepKaHus
paszznena yepes
nooop
COOTBETCTBYIOIINX
YIPa)KHEHUH;
BKJIIOUECHHE B YPOK
UTPOBBIX
pouenyp,
KOTOpbIE TIOMOTAIOT
MOJAIePKaATh
MOTHBAIHIO
00ydJaromuxcs K
V)
3HAHMUI,
HaJTQKUBAHUIO
MO3UTUBHBIX
MEKITMIHOCTHBIX
OTHOIIICHUHN B
KJIacce, TOMOTaroT
YCTaHOBJICHUIO
J0OpOKeIaTeTbHOM
aTMocdepsl BO
BpeMs ypoKa

1.2

OcHOBHBIE 3aKOHOMCPHOCTH
XUMHNYCCKUX peaKHI/Iﬁ

POIII
https://resh.edu.ru/

* IpUMEHEHUE
TPYIIOBOM pabOThI



https://resh.edu.ru/

WM paOOoTHI B
napax, KOTopble
ydaT
o0yJaroumxcst
KOMaHIHOU paboTe
U B3aUMOJIEUCTBUIO
C IpyrUMH
00ydJaroummucs;
no0yxeHue
o0Oydaromuxcs
Cco0JIF01aTh HA
ypOKe
O0ILIEPUHATHIE
HOPMBI TTOBE/ICHUS,
npaBuiIa OOLICHHUS
CO CTapIIUMHU
(memaroruuecKuMu
paboTHUKAMHU) U
CBEPCTHUKAMHU
(oOyyarormmmmucs),
TIPUHITATIBL
yaeOHOU
JUCIUATUTHHBI U
CaMOOpraHu3aIuH;
* IPHUBJICUYCHUE
BHUMAaHUS
o0ydJaronmxcs K
[IEHHOCTHOMY
ACTICKTY
U3y4aceMbIX Ha




YpOKax sIBJICHUH,
HCIIOJIh30BaHNE
BOCTIMTATEIILHBIX
BO3MOXHOCTEN
co/iepKaHus
pasznena yepes
moaoop
COOTBETCTBYIOIIUX
YIPa)KHEHUH;
BKIIFOUEHUE B YPOK
UTPOBBIX
npoueayp,
KOTOpbIE TTIOMOTAIOT
MOJIIEPKATh
MOTHBAIIHIO
0o0ydJaronmxcs K
MOJTYYCHHIO
3HAHUI,
HAJTKUBAHUIO
MO3UTUBHBIX
MEXIINYHOCTHBIX
OTHOIIICHUH B
KJIacce, MOMOTal0T
YCTaHOBJICHHUIO
no0porkenaTeTbHON
atMoc(epsl BO
BpEMs YpOKa,

1.3

DIIEKTPONUTHYECKAs JUCCOLIMALIMSL.
XUMHYECKUE PEAKIIUU B pAaCTBOPaxX

POII
https://resh.edu.ru/

* IPUBJICUCHUE
BHUMAHUS
oOydaromuxcst K



https://resh.edu.ru/

LIEHHOCTHOMY
aCIIeKTy
M3y4aeMbIX Ha
YpOKax SIBJICHUH,
HCIIOJIb30BaHUE
BOCITUTATEIbHBIX
BO3MOKHOCTEHN
COJIep KaHUS
paszzeina yepes
noxoop
COOTBETCTBYIOIIHNX
YIPA)KHEHUH;
BKJIFOYEHHE B YPOK
UTPOBBIX
npouenyp,
KOTOPbIE TIOMOTAI0T
MO/IepXKaTh
MOTHUBALIUIO
oOydaromuxcst K
MOJIyYEHUIO
3HaHHUH,
HaJIa)XUBAHUIO
MO3UTHUBHBIX
MEKITMYHOCTHBIX
OTHOIIIEHUH B
KJIacce, MOMOTar0T
YCTaHOBJIEHUIO
no0poKenaTeTbHON
aTMocgepbl BO
BpeMs ypoKa




Hroro no pazgeny

Pa3gea 2. HemeTaJdabl M UX COeANHEHUSA

17

OO6m1as xapakKTepucTuKa
2.1 xumMmuuecknx aieMeHToB VIIA-
rpynisl. ['anorenst

POII
https://resh.edu.ru/

* IPUMCHEHHE
IPYIIIOBON pabOTHI
WU paboThI B
napax, KOTopble
ydaT
o0yyJaroumxcst
KOMaHIHOU paboTe
Y B3aUMOJICHCTBHUIO
C IPYTUMH
o0ydJaroummucs;
no0yxeHue
o0ydaromuxcs
CcoOJIF01aTh HA
ypOKe
O0LIENPUHATHIE
HOPMBI TOBE/ICHUS,
npaBuiia OOLICHHUS
CO CTapIIUMHU
(memaroruuecKuMu
paboTHUKAMHU) U
CBEPCTHUKAMHU
(oOygarormmmmucs),
TIPUHITUITBI
yaeOHOU
JTUCIATUTHHBI 1
CaMOOpraHu3aIuH;
* IPUBJICUYCHUE



https://resh.edu.ru/

BHHUMAaHUS
00ydJaromuxcs K
LEHHOCTHOMY
aCIIeKTy
U3y4aeMbIX Ha
YpOKax sIBJICHUH,
HCIIOJIL30BAaHUE
BOCIIUTATCIBHBIX
BO3MOXKHOCTEH
co/iepKaHus
paszena uepes
noaoop
COOTBETCTBYIOIINX
YIPa)KHEHUH;
BKJIFOUEHHE B YPOK
HUTPOBBIX
poueayp,
KOTOPbIE TTIOMOTAIOT
MO/IePKaATh
MOTHBAIHIO
o0ydJaromuxcs K
MOJTYYCHHIO
3HAHUI,
HaJIQ>KUBaHUIO
MO3UTUBHBIX
MEKIIMIHOCTHBIX
OTHOIIIEHUH B
KJ1acce, IOMOTaloT
YCTaHOBJICHUIO
J0OpOKeIaTeTbHOM




aTMoc(epsl BO
BpEeMs ypPOKa,

2.2

OOm1ast xapaKTepUCTHKA
XUMHuYecKkux 3ieMeHToB VIA-
rpynmnbl. Cepa u e€ coeTuHeHHS

POII
https://resh.edu.ru/

* BKJIFOUCHHE B
YPOK UTPOBBIX
TPOIEITyp JUIS
NOJIePIKaHUS
MOTHBAIIHU
oOydJaroumxcs K
MOJTY4EHUTO
3HAHUI; *
NpUMEHEHHE Ha
ypOKe
UHTEPAKTHBHBIX
dopm paboTsl ¢
00y4JaroIuMucs:
WHTEIICKTYaTbHBIX
urp,
CTUMYJTHPYIOIITHX
MO3HABATEIbHYIO
MOTHBAITHIO
oOydJaromuxcs; *
MPUMCHECHHE
IPYyNIIOBOM pabOTHI
WK paboTHI B
napax, KOTOpbIe
ydaT
00ydJaronmxcst
KOMaHIHOU paboTe
U B3aUMOJICHCTBHIO
C IPYTUMHU



https://resh.edu.ru/

00yJaronuMucs

2.3

OO0mmas XxapakTepucTHKa
XHMHYECKHX dJIeMeHTOB VA-
rpymmsl. A3oT, Gpocdop u ux
COeIMHEHHS

POIII
https://resh.edu.ru/

* TOOYXXJIEHHE
o0yyJaromxcst
co0II01aTh HA
ypoke
0OIIeTPUHATHIE
HOPMBI TTOBEICHHSI,
npaBujia OOLIEeHUs
CO CTapIIuMHu
(memarorudecKuMu
paboTHUKaMU) U
CBEPCTHHKAMU
(oOygarormmummucs),
MIPUHIIUTIBI
yueOHOU
JUACIUIIIHHEI 1
CaMOOpPTaHU3AIINN;
* IPUBJICUCHUE
BHUMAaHUS
o0ydJaronmxcs K
[IEHHOCTHOMY
aCTeKTy
M3y4aeMbIX Ha
YpOKax sIBJICHUH,
HCIIOIL30BaHHUE
BOCIIUTATEIBHBIX
BO3MOKHOCTEH
CoJIep KaHUS
pasznena yepes
moaoop



https://resh.edu.ru/

COOTBETCTBYIOLIUX
YIPA)KHEHHH;
BKJIIOYECHHUE B YPOK
UTPOBBIX
npouenyp,
KOTOpBIE TOMOTAIOT
O/ IeP>KaTh
MOTHBAIIHIO
oOydaromuxcs K
HOJYy4YEHHUIO
3HAHHWMH,
HaJIa)KMBAHUIO
MO3UTHBHBIX
MEXKIIMIHOCTHBIX
OTHOILICHUH B
KJ1acce, IOMOraroT
YCTaHOBJICHHIO
no0poKenaTeTbHON
aTMocgepbl BO
BpeMs ypoka

24

OOm1ast XxapaKTepUCTHKA
XUMHUYECKUX 371eMeHTOoB IV A-
rpymnmnbl. YTIepoa U KPEMHHUI U UX
COCTMHEHUS

POIII
https://resh.edu.ru/

* IPUBJICYEHHE
BHUMAaHUS
oOyJaromuxcst K
LEHHOCTHOMY
aCIeKTy
M3y4yaeMbIX Ha
YpOKax SIBJICHUH,
HCIIOJIb30BaHUE
BOCIIUTATCIbHBIX
BO3MOKHOCTEH



https://resh.edu.ru/

coJiep KaHUs
pazzena yepes
nooop
COOTBETCTBYIOIINX
YIPA)KHEHUH;
BKJIFOUEHHUE B YPOK
UTPOBBIX
npoueayp,
KOTOpbIE TIOMOTAIOT
MOJ/IePKaTh
MOTHBAIIHIO
o0ydJaronmxcs K
MOJIyYEHUIO
3HAHUI,
HaJTaKUBAHUIO
MO3UTUBHBIX
MEKTMIHOCTHBIX
OTHOIIICHUH B
KJIacce, MOMOTal0T
YCTaHOBJICHHUIO
T0OpOKeIaTeTbHOM
aTMocdepsl BO
BpeMs ypoKa

Hroro no pazneny 25
Pa3zgen 3. MeTra/uibl M UX COeIUHEHUST
* MPUMECHEHUE
o POIII TPYIIIOBOH PabOThI
3.1 OO0ue cBoiicTBa METAJIOB 4 pynt p

https://resh.edu.ru/

WK paboOTHI B
napax, KOTopble



https://resh.edu.ru/

yuar
00ydJaronmxcst
KOMaHJIHOM pabore
Y B3aUMOJICCTBUIO
C IpyruUMHu
00ydJaronMucs;
noOyXaeHNE
00ydJaronmxcst
cobmroaTh Ha
ypoKe
0OIIeNPUHATHIE
HOPMBI ITOBEICHHSI,
npaBujia OOLIECHUS
CO CTapIIuMHu
(memarornuecKuMu
pabOTHHKAMHU) U
CBEPCTHHKAMHU
(oOygarormmummucs ),
MIPUHIIUTIBI
yueOHOU
JTUCILUIUIMHBL U
CaMOOPTaHU3AIINY;
* IPUBJICUCHUE
BHUMAaHUS
oOydaromuxcst K
LHEHHOCTHOMY
aCTieKTy
M3ydaeMbIX Ha
YpOKax sIBJICHU,
UCIIONIb30BaHUE




BOCIIUTATEIbHBIX
BO3MOXHOCTEN
COJIep KaHUS
pazzena yepes
noxoop
COOTBETCTBYIOIIUX
YIPA)KHEHUH;
BKITIOUCHUE B YPOK
UTPOBBIX
npouenyp,
KOTOpBIE TOMOTaIOT
IOJIIEPIKATh
MOTHBAIIHIO
oOydaromuxcs K
MOJTYYEHUIO
3HAHHUM,
HATAKUBAHUIO
MO3UTHUBHBIX
MEXKIIMIHOCTHBIX
OTHOIIICHUH B
KJ1acce, IoMOraroT
YCTaHOBJICHHIO
no0poKenaTeTbHON
aTMocgepbl BO
BpeMsl ypOKa,

3.2

Baxkueiimune MeTamibl 1 UX
COEIUHEHUS

16

POIII
https://resh.edu.ru/

* BKJIFOUCHHE B
YPOK UTPOBBIX
npouenyp st
MOJ1JIepKaAHUS
MOTHBALUU



https://resh.edu.ru/

o0ydJaronmxcs K
MOJTYYCHHUIO
3HAHMIL;
MPUMEHECHHE Ha
yYpoKe
WHTEPaKTUBHBIX
dbopm paboThI ¢
00yJarouMMuCs:
WUHTEIJICKTyaIbHBIX
urp,
CTUMYJIUPYIOIITUX
MO03HABATEIIBHYIO
MOTHBAIUIO
oOydaromuxcs;
MpPUMEHEHHE
TPYIIIOBOI pabOTHI
WM paOOTHI B
napax, KOTopbie
yuar
00ydJaronmxcst
KOMaHJIHOHM paboTe
7 B3aMOJICHCTBHIO

C APYTUMH
00y4JarmuMucs
Hroro no pazueny 20
Pa3jnen 4. Xumus u oxkpy:kamomas cpeaa
* MOOYXK/ICHUE
BemecTBa 1 maTepuanbl B KU3HU POl -
4.1 3 oOydaromuxcs

YCI0BCKa

https://resh.edu.ru/

CcoOJIF0IaTh HA



https://resh.edu.ru/

ypOKe
00IIeTPUHATHIE

HOPMBI TTOBEICHHSI,
npaBuja OOLIEHUs
CO CTapIIUMHU
(memaroruuecKuMu
paboTHUKAMHU) U
CBEpPCTHUKAMU
(oOygarormmummucs),
MIPUHIIUTIBI
yaeOHOMU
JUCITUTUIAHBI 1
CcaMOOpraHu3aIlny;
* IPUBJICUCHUE
BHUMAaHUS
0o0ydJaronmxcs K
[IEHHOCTHOMY
aCIIeKTy
U3y4aeMbIX Ha
YpOKax sIBJICHHI,
UCIIOJIb30BaHUE
BOCITUTATEIBHBIX
BO3MOKHOCTEHN
co/iepKaHus
pazzena depes
moaoop
COOTBETCTBYIOIIHNX
YIPA)KHEHUH;
BKJIFOYEHHUE B YPOK
UTPOBBIX




Hroro no pazneny

nporexyp,

KOTOPBIE TTOMOTAIOT
MOJIIEPIKATh
MOTHBAIIHIO
oOydaromuxcst K
MOJTY9YCHUIO
3HAHHMH,
HAJTAKUBAHUIO
MO3UTUBHBIX
MEXKIIMIHOCTHBIX
OTHOLLIEHUH B
KJ1acce, TOMOTraroT
YCTaHOBJICHHIO
no0poKenaTeTbHON
atMocdepsl BO
BpeMs ypoKa

Pe3epBHOE Bpems

POIII
https://resh.edu.ru/

* IPUMCHEHHE
IPYIIIOBOM paObOTHI
WU pabOoTHI B
napax, KOTopbIe
y4daT
o0yJarmuxcs
KOMaHIHOU paboTe
Y B3aUMOJICHCTBHUIO
C IPYTUMH
oOyyaromumucs;
noOyxaeHue
oOydaromuxcs



https://resh.edu.ru/

CcoOJIF01aTh HA
ypoKe
O0LIEPUHATHIE
HOPMBI TTOBEICHHSI,
MpaBuIIa OOIICHHS
CO CTapIIUMHU
(memaroruuecKuMu
paboTHUKAMH) U
CBEpPCTHHKAMU
(oOygarormmmmucs),
MIPUHLIUIIBI
yaeOHOU
JTUCIUTUIAHBI U
CaMOOPTaHU3aIINY;
* IPUBJICUCHUE
BHUMAaHUS
00ydJaromuxcs K
[IEHHOCTHOMY
aCTEeKTy
U3y4aeMbIX Ha
YpOKax sIBJICHUH,
UCIIOJIb30BaHUE
BOCTIUTATEIIHHBIX
BO3MOXHOCTEN
coJiepKaHUS
paznena yepes
noaoop
COOTBETCTBYIOIIUX
YIPa)KHEHUH;
BKIIIOUEHUE B YPOK




HUTPOBBIX
mporeayp,
KOTOPBIC TIOMOTAIOT
MOJIIEPKATh
MOTHBAIUIO
00ydJaromuxcs K
MOJTYYCHHIO
3HAHH,
HaJIAKUBAHUIO
MTO3UTHUBHBIX
MEKIIMYHOCTHBIX
OTHOIIICHUN B
KJ1acce, IOMOTaloT
YCTaHOBJICHHUIO
no0pokenaTeTbHON
aTMoc(epsl BO
BpeMs YpOKa,

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME
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HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KouunuyecTBO yacosn
Ne
Tema ypoka Konrpoabubie | IlpakTuyeckue
n/n Bcero
padoTbI padoThI
1 [Ipenmer xumun. Posib XMMUHU B )KM3HU Y€JIOBEKA. Tella U BEIECTBA 1
) [MpakTrueckas pabota Ne 1 «IlpaBuna paGoThl B 1aO0OpaTOPUH U IPUEMBI 1 1
oOpartreHus ¢ 1abopaTOPHBIM 000PYIOBAHUEM >
3 [Tpaktrueckas padorta Ne2 "Habmronenue 3a ropsiieit cBedoi" 1 1
BxopmnHast koHTpospHas paboTa 1
5 [TpakTuueckas pabota Ne 3 «Pa3nenenue cmeceil (Ha mpuMepe OYHCTKH 1 1
MOBAPEHHOM COH)»
6 ATOMHO-MOJIEKYJIIPHOE YICHHE 1
7 ATOMBI U MOJIEKYJIBI 1
8 XHUMHYECKHUE JIEMEHTBI. 3HAKU (CUMBOJIBI) XUMUYECKUX IJIEMEHTOB 1
9 [TpocThie U CITOKHBIC BEIIeCTBA 1
10 3aKOH MOCTOSIHCTBA COCTaBa BEMIECTB. XUMUYECKasi (hopMyIa. 1
BajeHTHOCTH aTOMOB XMMHUYECKHUX 3JIEMCHTOB
11 OtHocuTenbHas aToMHast Macca. OTHOCUTENIbHAS MOJIEKYJISIpHAsI Macca 1
12 MaccoBas qoJIsT XUMHYECKOTO DJIEMEHTA B COEIMHEHNH 1
13 KonunuecTto BemectBa. Mosns. Mossipaas macca 1
14 du3nuecKue U XUMUUYECKHUE SBIICHUA. XUMUYECKas peaKus 1
15 [Tpu3Haku ¥ yCIOBUS TPOTEKAHUS XUMUYECKHUX PEAKIIUA 1
16 3aKOH COXpaHEHHs MacChl BEIIECTB. XMMHUECKHE YPaBHEHUS 1
17 Brrurcnenust KoMM4yecTBa, MacChl BEIIECTBA 10 YPaBHEHUSM 1

XUMHUYCCKHUX peaKuHﬁ




Knaccudukanus XuMu4ecKux peakiuii (CoequHeHus, pa3ioKeHus,

18 1
3aMelleHus, 0OMeHa)

19 M. B. JlomoHOCOB — yuéHbIi-3HIIMKIONEAUCT. O000IIeHNe U 1
CUCTEeMaTH3alMs 3HaHUI

20 Konrponbnas padota Nel mo Teme «BemecTBa 1 XUMHUUECKHE PEAKIIHI 1

21 Bo3nyx — cmech ra3zoB. CoctaB Bo3ayxa. Kucinopom — sneMeHT u 1
npoctoe BeuecTBo. O30H

29 dusnueckue U XMMUYEeCKHe CBOMCTBA KUCIOPO/a (PeaKIui OKUCICHHUS, 1
ropenune). [Tonstue 06 okcumax

23 CrniocoOblI nosy4eHus: KMUCIopo/ia B 1a00paTopru U MPOMBIIIEHHOCTH. 1
[Ipumenenue kuciopoaa

24 TennoBoit 3¢ ekt XuMHUIecKoi peakiu, TOHATHE O TEPMOXUMHUYECKOM 1
YPaBHEHHH, 3K30- U SHIOTCPMHUYECKHUX PEAKIIUIX

25 TomnuBo (HedTh, yroib U MeTaH). 3arpsis3HeHue BO3AyXa, CIOCOOBI €ro 1
IPEOTBPAICHHS

26 [Tpaktuueckas padora Ne 4o teme «llonydenue u cobupanue 1
KUCIIOPOIa, N3y4YEHHE €TO CBOWCTBY

27 Bonopox — anemeHT u nmpocToe BemecTBo. Haxoxaenue B mpupoe 1

28 ®dusnueckue U XUMHUECKUE CBOICTBA Bogopoaa. [IpuMenenne Bogopoaa 1

29 [loHsiTHE O KUCIOTAX U COJAX 1

30 Cnioco0sI oTydeHus1 BOAOPO/Ia B 1a00paTopun 1

31 [Tpaktueckas padora Ne 5 o teme «llonyuenue u coOupanue 1
BOJIOPO/1a, M3YUYEHHUE €TO CBOMCTBY

32 MossipHblit 00bEM ra3oB. 3aKOH ABOTajpo 1

33 Brrancienus 06béMa, KOIMYecTBa BEIIECTBA Ta3a M0 €r0 H3BECTHOMY 1
KOJIMYECTBY BEIIECTBA MK 00BEMY

34 Brrancnenus 00bEMOB ra3oB 10 YpaBHEHHIO PEaKIMH HA OCHOBE 3aKOHA 1




00BEMHBIX OTHOIIICHMI T'a30B

35 dusnueckue U XUMUYECKHAE CBOUCTBA BOIEI

36 CoctaB ocHoBanuii. [loHsiTHe 00 MHAUKATOpax 1

37 Bopa kak pactBopuresns. HacblieHHbIe 1 HEHACHIIICHHBIE PACTBOPHI. 1
MaccoBast 107151 BeLecTBa B pacTBOpe

38 [Ipaktuueckas padota Ne 6 o reme «IIpuroroBieHue pacTBOpoB ¢ 1
OnpeAeIEHHON MacCOBOM J0JIEd PaCTBOPEHHOIO BEILIECTBA»

39 KontponbHas padota Ne2 o teme «Kucimoposa. Bogopoa. Boga»

40 Okcupl: cocTaB, Kiaccuukaiys, HOMEHKIATypa

41 [Tonyyenue u XUMHYECKUE CBONCTBA KMUCJIOTHBIX, OCHOBHBIX U 1
aM(OTEPHBIX OKCUIOB

42 OcHoBaHuUs: cOCTaB, KiaccuuKaIus, HOMCHKIaTypa 1

43 [TonydeHne u XMMUYECKUE CBOMCTBA OCHOBAHUH 1

44 Kucnotsr: cocTaB, knaccudukanys, HOMEHKIATypa 1

45 [Tomyuenue 1 XuMHUYECKHE CBOMCTBA KUCIIOT 1

46 Conu (cpenHue): HOMEHKIATypa, CIOCOObI OTyYEHUS, XUMUYECKUE 1
CBOMCTBA

47 [IpakTueckas padora Ne 7. PemieHue s3kcnepuMeHTalIbHbIX 33]1a4 110 1
TeMe «OCHOBHBIE KJIaCChl HEOPTAHUUECKUX COEUHEHUN»

48 ['eHeTnyeckas CBA3b MEXAY KlacCaMH HEOPTaHMUECKUX COSIMHEHHM

49 O000meHre U cucTeMaTu3anus 3HaHAN

50 KonTponbras padora Ne3 o Teme "OCHOBHBIE KJTacChl HECOPTAHUYECKUX 1
coenuHeHUH"

51 [lepBble NOMBITKU KIaCCUPHUKAIIUN XUMUYECKUX J1eMEeHTOB. [loHsATHE O 1
TPYIIax CXOTHBIX AJIEMEHTOB

50 Ilepuoanueckuii 3akoH u llepuoanueckast cucteMa XUMUYECKUX 1

anemenToB . 1. Menaeneera




53 [lepuobl, rpymImbl, TOATPYIIITHI 1

o4 Crpoenue atomoB. CocTaB aTOMHBIX siiep. M3oTomnsl

55 CtpoeHue dIIeKTPOHHBIX 00071049eK aTOMOB 3NieMeHTOB [leproanaeckoit 1
cucteMsl JI. 1. MeHaeneeBa

56 XapakTepuCcTHKa XUMHUYECKOT0 JIEMEHTA 110 €0 MOJ0KEHUIO B 1
ITepuognueckoii cucrteme J[. 1. Menneneena

57 3unauenue [lepuonnyeckoro 3akoHa JIsl pa3BUTUS HAYKU U MPAKTUKH. J]. 1
W. MenneneeB — yu€HBIi, IEAAror U rpakIaHuH

58 DNEeKTPOOTPULIATEIBHOCTh ATOMOB XUMUYECKUX IJIEMEHTOB 1

59 HoHHass XuMudecKast CBsI3b 1

60 KoBanenTHast nonsipHasi XMMHUYECKas CBA3b 1

61 KoBasieHTHast HEMOJIsIpHAs XUMUYECKast CBSI3b 1

62 CrerneHb OKUCIICHUS 1

63 OKHUCIUTENEHO-BOCCTAHOBUTEIIEHBIC PEAKIINU 1

64 OKHCIUTENN U BOCCTAHOBUTEIHN 1

65 PesepBHbIil ypok. O60011ICHHE ¥ CUCTEMaTH3allus 3HAHUN 1

66 Kontponbhas pabota Ne4 no teme «Ctpoenue atoma. XuMHuecKas 1
CBSI3b»

67 PesepBublit ypok. O600IIeHHE U CUCTEMATU3AIMS 3HAHHHA

68 [TpomexxyTounast arrectamnus. KontponsHas paboTa 3a Kypc 8 kitacca 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




9 KVIIACC

KoanuyecTBo 4acos

Ne ni/m Tema ypoka B Kontpoabubie | IlpakTnueckue
cero padoThbI padoTsI
1 [Tepuoanueckuii 3akoH. [lepuoanueckas cucteMa XuMHUIeCKUX 3aeMeHToB Jl. U. 1
Menneneena
Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUIECKUX BEIECTB
Bxonnas koHTponbHas paboTa 1
Buibl XMUMHYECKOI CBSA3M U TUIIBI KPUCTAJUIMYECKUX PEIIETOK
5 Konrponsnas padora Nel mo reme «IloBropenue u yriy0ieHne 3HaHUH OCHOBHBIX 1 1
paszuenoB Kypca 8 Kiacca»
6 Knaccudukanus XuMH4ecKUX peakiyii Mo pa3IuyHbIM MPU3HAKAM 1
7 [TonaTHE 0 CKOPOCTH XUMUYECKOU peakiuu. [IoHsATHE O TOMOT€HHBIX 1 1
TEeTEPOTEHHBIX PEAKIIHUSIX
8 [lonsiTue o xuMuyeckoM paBHOBecUH. DAKTOPHI, BIUAIONINE HA CKOPOCTh 1
XUMUYECKON PEaKUUU U MOJIOKEHUE XUMUUECKOTO PABHOBECUS
9 OKHCIIUTENBEHO-BOCCTAHOBUTEINIBHBIE PEAKLIUN
10 Teopwust anmekTponuTHIecKOi auccoruanii. CHIbHBIC U ClIa0bIe AICKTPOIUTHI
11 HoHHble ypaBHEHMSI peaKLui
12 XHWMHUYECKHE CBOMCTBA KMCJIOT M OCHOBAHHH B CBETE MIPEJICTABICHHUI 00 1
AIEKTPOJUTUYECKON AUCCOLMALIUI
13 XVUMHUYECKHE CBOMCTBA COJICH B CBETE MPEACTABICHUN 00 IEKTPOIUTHICCKON 1
JICCOLUALINN
14 [TonsiTHE O TUAPOTU3E CONeit
15 O000611IeHNE U CUCTEMAaTHU3aI1s 3HAHUH
16 IIpakTueckas padora Ne 1. «PelieHne 3kCiepUMEHTaIbHbBIX 3a/1a4» 1




KontponbHas pabota No2 1o Teme «JIEKTpOIUTHYECKAs JUCCOIMATIHSL.

17 XHUMUYECKUE PEAKIIUU B PACTBOPAX)»

18 OO01mmast XapakTepuCcTHKA raJoreHoB. XMMHUECKHE CBOMCTBA HA IIPUMEPE XIIopa

19 Xnoposogopoxa. ConsiHast KHCIIOTa, XMMUUYECKHE CBOMCTBA, MOJIyYEHHE,
MIPUMEHEHHE

20 [IpaxTrueckas padora Ne 2 o teme «llonyyeHue constHON KUCIOTHI, U3Y4YEHUE €€
CBOMCTB»

21 Boruucnenust no ypaBHEHUSIM XUMHUUYECKUX PEAKIIMM, €ClIM OJIMH U3 PEareHTOB JAaH
B U30BITKE

22 OOm1ast xapakrepucTiKa 31eMeHTOB VIA-rpymisr

23 AnnorponHbie MouduKanuu cepbl. HaxoxaeHue cepbl U €€ COeMHCHHUI B
Ipupoie. XMMUYECKHE CBONCTBA CEPBI

24 CepoBogopoi, cTpoeHue, (pu3nyecKue 1 XMuMUYEeCKUe CBOWCTBA

o5 Oxcunpl cepbl. CepHas KUCIOTa, GU3NIECKUE U XUMHYECKUE CBOMCTBA,
IIPUMEHEHNE
XUMHYECKUE peaKIliH, JIeKaIIie B OCHOBE MPOMBIIIJICHHOT'O CIIOCO0a MOTy4eHus

26 CEpPHOU KUCIOThI. XUMHUYECKOE 3arPA3HEHNE OKPYKAIOIIEH CPebl COEIUHEHUSIMHU
cepsl

27 Brrunciienne MaccoBoil 1071 BBIX0/1a IPOJAYKTA PEAKIIUN

28 OOm1ast xapakTepucTHKa 31eMeHTOB V A-rpymnbl. A30T, paclpoCTpaHEHHE B
npupojie, Gu3nuecKre U XUMUYeCKUe CBOMCTBA

29 AMMuak, ero (pu3nyecKue U XUMUYECKUe CBOMCTBA, MOJIyYeHHE U IPUMEHEHNE

30 ITpakTrueckas padora Ne 3 o teme «llonydeHne aMmMuaka, U3y4eHHUE €ro
CBOMCTB»

31 A3oTHas KucioTa, e€ Gpusnueckre U XMMHYECKHUE CBOMCTBA

39 Hcnonp30BaHue HUTPATOB U COJIEH aMMOHHUS B KAU€CTBE MUHEPAJIbHBIX

ynoOpernidi. XUMHUYECKOe 3arpsiI3HEHHE OKPYKAIOIIEH CpeIbl COeTMHEHUSMHU a30Ta




docdop. Oxcun pochopa (V) u pochopHas kucnora, GU3NIeCKue U XUMUICCKHE

33 . 1
CBOMCTBA, MOJy4YEeHUE

34 Hcnonws3zoBanue GpocdaToB B Ka4eCTBE MUHEPATBHBIX YIOOpEeHUH. 3arpsi3HEHUE 1
NPUPOIHOM cpenbl pocdaTamu

35 Yrnepon, pacnpocTpaHeHue B pupoje, pusnueckre u XMMUYECKUe CBOMCTBA 1

36 Oxcunpl yriaeposaa, ux pu3nyeckre 1 XUMUIECKUE CBOMCTBA. DKOJIOTHIECKUE 1
npo0JIeMbl, CBSI3aHHBIC ¢ OKcuoM yriepoaa (1V)

37 VYronpHas KUCIOTa U €€ CONu 1

38 [Tpaktrueckas padota Ne 4 o reme "[lonydeHue yriekucaoro rasa. 1
KauecTBenHas peakuus Ha kapOoHAT-HOH"

39 [TepBoHayanbHBIC TOHATHS 00 OPraHUYECKUX BEUIECTBAX KaK O COSAMHEHHSIX 1
yriaepozaa

40 Kpemnwuii u ero coenuHeHust 1

41 [IpaxTrueckas padora Ne 5. Pemienune skciepuMeHTaNIbHBIX 337124 110 TEME 1
«Baknelimue HeMETaJUIbL U KX COeIUHEHUS)

42 Kontponbhas pabora Ne3 no teme «BaxxHeiime HeMeTalIbl U UX COSTUHEHUS 1
OO01as XxapakTepuCTUKa XUMUYECKUX JIEMEHTOB — METaJUIOB. MeTajuinueckas

43 CBSI3b U METaJINYECKasi KpucTajuinyeckas pemeéTka. Ousndeckure cBONCTBa 1
METaJJIOB

44 XHUMHYECKUE CBOMCTBA METAJNIOB. DJIEKTPOXUMUYECKUH PsAJl HAIIPSKEHU I 1
METaJlJIOB

45 OO6mme cmocoOs! nmomydeHust MetauioB. CiuiaBel. BeraucieHus mo ypaBHEHHUSIM 1
XUMHUYECKHUX PEaKIHii, ECIIM OIUH U3 PEareHTOB COAEPKUT IPUMECH

46 IlonaTre 0 KOppO3UK METAIIIOB 1

47 IllenouHble MeTaIIBI 1

48 Oxcubpl M TUAPOKCHIBI HATPUS U KaJIns 1

49 [IesouHO3EeMENBHBIE METAIIIBI — KAJIBIIMN U MarHUun 1




50 Baxueiimue coefTMHEHUS KAJIbLIUA 1
51 O0001IeHNe U CUCTEMATU3AINI 3HAHUI 1
52 JKécTtrocTh BOJBI M CITOCOOBI €€ yCTpaHeHHS 1
53 [TpaxTrueckas pabora Ne 6 mo Teme "JKEcTKOCTh BOJBI 1 METO/IBI €€ yCTpaHeHuUs " 1
94 AnoMUHHM 1
95 AmpoTepHBIC CBOHCTBA OKCHJIA U THIPOKCH]IA 1
56 Keneso 1
57 Oxcupl, ruapokcuabl u coiu xenesa (1) u sxenesa (111) 1
58 O00011IeHME ¥ cUCTEMATHU3AaIM 3HAHUN 1
59 [Ipaktuueckas pabora Ne 7. PemeHue skciepuMeHTaIbHbIX 3aa4 10 TeMe 1

«Baxnel1re MeTamibl U UX COSAMHEHUSDY

Bbruncnenus no ypaBHeHUSIM XUMUYECKUX PEAKLIUH, €CJIM OJIUH U3 PeareHTOB JjaH
60 B U30BITKE WU COJICPIKUT MPUMECH. BBIUUCIICHHSI MaCCOBOM JIOJIM BBIX0]1a 1

MIPOYKTA PEaKIuu
61 O06o0061IeHre U crucTeMaTu3alus 3HaHu| 1
62 Kontponbhas padota Ne4 o teme «BaxkHeiime MeTamibl U UX COSTUHEHUS 1
63 BemecTBa 1 Matepualibl B MOBCEAHCBHOM KH3HU YEJIOBEKa 1
64 XUMHUYECKOE 3arpsA3HEHUE OKPYXKAIOLIEH Cpebl 1
65 Ponb XxuMum B perieHun SKOJIOTHIECKUX TIPOOIeM 1
66 PesepBHEIil ypok. O000IICHHE U CUCTEMATU3AINS 3SHAHHMA 1
67 PesepBubiil ypok. O0001IeHIE U cCCTeMaTH3allks 3HAaHUH 1
68 [Tpomexxyrounas arrectauus. KontponpHas padota 3a kypc 9 kinacca 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




YYEBHO-METOJNYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA
BriGepute yueOHbIe MaTepHUalIbl

- Xumust. 8 kimace: yael.11s oomeoopazosat. opranmszaruii/ O.C. ['abpuens,
N.T". Octpoymos., C.A. Cnagkos. - M.: [IpocBenienue

- Xumus. 9 kiacc: yue6.as oomieodpaszopat. opranuzaiuii / O.C. ["abpuernsiy,
N.T". Octpoymos, C.A. Crnagkos. - 2-e uzgl. - M. : [IpocBenienue

METOINYECKHUE MATEPHUAJIbI J1JIs1 YYUTEJIA

https://edsoo.ru/ - Eaunoe comeprkanie oOpa3oBaHus

https://fgosreestr.ru/ - Peectp mpuMepHBIX OCHOBHBIX 00IIc00Pa30BaTEIbHBIX
nporpamMm

https://fipi.ru - ®UITN

https://media.prosv.ru/ - usnarensctBo "[IpocBenienue", OecIIaTHBINA JOCTYII
K DJIEKTPOHHBIM BEPCHUSIM YU€OHO-METOAMYECKUX KOMILIEKCOB, BXOJISIINX B
@DenepanbHbIil IEPEYCHb

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

- http://window.edu.ru — Poccwuiickuii 001eo0pa3oBaTeIbHBIHN TOPTAI
-https://resh.edu.ru — «Poccuiickas 3JeKTPOHHAS IIKOIa»

- https://www.yaklass.ru - «IKmacc»

- https://education.yandex.ru/home - «Suaekc. Y 4eOHUK»

- https://uchi.ru/ - «Yaun.py»
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