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INOACHUTEJIBHAA 3AIINCKA

[TporpammMa o XMMHK Ha YpOBHE OCHOBHOT'O 00IIeTr0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOI'O
obmiero oOpaszoBanus, npenctaBieHHbIX B ®I'OC 00O, a Taxke Ha OCHOBE (heaeparbHOU
paboueii mporpaMmbl BOCIIUTAHUS U C YUETOM KOHIEHIMHM MpPErnojaBaHus y4eOHOTo IMpeaMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit denepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IENAX, OoO0med cTparernu OOydeHus,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH y4eOHOTO NpPEAMETa, YCTaHABIHUBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpkKAHUE, IPEIyCMAaTPUBAECT paclpeelieHue ero Mo Kiaaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM MPOrpaMMbl 110 XUMHH, OMPeIesieT KOJINYECTBEHHbIE
U KaueCTBEHHBIE XapaKTEPUCTUKH COJEP)KaHUS, PEKOMEHAYEMYIO IIOCIEI0BaTENbHOCTh
M3YYCHUS XUMHUU C Y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3€H, JIOTUKH y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXxcs, ONpeAeseT BOSMOKHOCTH TpeaMeTa s
peanuzanuu TpeOOBaHMM K pe3yabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNbHOM MPOrpaMMbl Ha
YpOBHE OCHOBHOT'O OOIIIEr0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00ydeHUs] XUMUU
HA YypOBHE I1elieil W3y4eHHUs TpeaMeTa U OCHOBHBIX BHJOB YueOHO-IO3HABATEIbHON
JEeSITeTLHOCTH 00YUYaIOMIerocst TI0 OCBOCHUIO YU4eOHOTO COAEpIKaHusI.

3HaHME XUMUH CIIY’)KUT OCHOBOH A1 (pOpMHUpPOBaHUS MUPOBO33pEHUsT 00y4dalolIerocs, ero
NPECTaBICHUN O MAaTePUAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMBIE XUMHUECH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLMHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHus TI00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPreTUYECKOM, MUILEBON U SKOJIOTUYECKOH 0€30MacHOCTH, PO0JIEM 3ApaBOOXPAHEHUSI.

N3ydenune xumun:

CHOCOOCTBYET peaau3ali BO3MOXHOCTEM s camMopa3BUTHS U (OPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 (YHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMHPOBAHUE MBIIIUIEHUS U TBOPYECKHX CIIOCOOHOCTEH 00ydaroluxcs,
HaBBIKOB ~ HMX  CaMOCTOSITENIbHOM  y4eOHOM  NeATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaKk M B
MpoeCCHOHAIBHON JESTEIHHOCTH;

3HAKOMHUT €O CHEeUU(UKON HAydyHOTO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI IIE€JIOCTHOTO
B3IJIS11a HA €JUHCTBO MPUPO/BI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM TArloM B POPMHUPOBAHUU
€CTEeCTBEHHO--HAayYHOH IPaMOTHOCTH 00yYaroIuXcs;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO--HAyYHBIM
3HAaHUSM, K TMPHPOJIE, K 4YeNOBEKY, BHOCHUT CBOH BKJaJ B SKOJOTHYECKOE 0Opa3oBaHME
o0ydJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMU 00ECHEeuMBAIOTCS CHEeUU(UKON comepikaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISETCA TENaroruueckd aJanTUPOBAHHBIM OTpakKeHHEM
0a30B0il HayKH XMMHHU Ha ONpPEAEIEHHOM dTarne e€ pa3BUTHsL.

Kypc xumum Ha ypoBHE OCHOBHOIrO 00IIero oOpa3oBaHUS OPUEHTHUPOBAH HAa OCBOEHHUE
00y4aroIMUMHUCs CUCTEMBI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTACTHHBIX 3HAYMMBIX TIOHSTHIA OPraHUIeCKON XUMHUH.

CrpykTypa colepkaHHs MPOrpaMMbl 110 XUMHH C(HOPMHPOBaHAa Ha OCHOBE CHCTEMHOTO
nonxona k e€ mzydenuro. CopepaHue CKJIQJbIBAETCS M3 CUCTEMbI MOHATHH O XMMHYECKOM
DJIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATUH O XHMHUYeCKOM peakuuu. OOe 3T CHCTEMBI
CTPYKTYpPHO OpraHM30BaHbl [0 MPUHIUIY MOCIEAOBATEIHHOIO Pa3BUTHS 3HAHWNH Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akoHa /J[. . MenzeneeBa Kak OCHOBHOT'O 3aKOHA XUMUHU;

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOH CBA3H;



— MpECTaBIECHUH 00 MEKTPOIUTUYECKON IUCCOLUAIMH BEIIECTB B pACTBOPAX.

TeopeTnueckne 3HaHUS PACCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEIOBATEIBHO OT OJHOIO YPOBHS K JpYromy,
BBINOJIHASA (YHKIMU OOBACHEHMsS] W MPOTHO3MPOBAHUS CBOMCTB, CTPOEHHUS U BO3MOXKHOCTEH
IIPAKTUYECKOI0 IPUMEHEHUS U MOJTYYEHHs U3ydaeMbIX BEILECTB.

OcBoeHue mnporpaMMmbl 0 XMMHUHU CIIOCOOCTBYET (OPMHMPOBAHUIO IIPEACTABIECHUS O
XUMHUYECKOM COCTAaBIIOIIECH HAyYHOM KAapTUHBI MUpa B JIOTHUKE €€ CHUCTEMHOM IPUPOJBI,
LIEHHOCTHOTO OTHOILECHUS K HAYYHOMY 3HAHUIO U METOJIaM IIO3HaHUs B Hayke. M3ydyeHne xumun
IPOUCXOAUT C MPHUBJICYEHHMEM 3HAHUM H3 pPaHEEe M3YUYCHHBIX Y4YEOHBIX IIPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» 1 «Pu3uka. 7 Kjiaccy.

[Tpy n3yueHnH XMMHUN IPOUCXOIUT (POPMUPOBAHUE 3HAHUM OCHOB XUMHUYECKOM HAyKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEIbHOCTH YEJIOBEKA M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJIbTYphl. 3ajaya y4eOHOro IMpeaMeTra COCTOMT B (OPMHPOBAHUU
CHCTEMBl XUMHUYECKUX 3HAHUN — BaXHEUIHX ()AKTOB, MOHSATHH, 3aKOHOB U TEOPETHYECKHX
HOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUECKOr0 XapakTepa, s3blka HaykKd, B
IPUOOILIEHNH K HAyYHbIM METO/1aM [TO3HAHUS IPU U3YYEHHUH BELECTB U XUMUYECKUX pEaKluil, B
(GopMHpOBaHMM U pPa3BUTHM [103HABATEIbHBIX YMEHMH M MX HPUMEHEHHH B Y4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM 1A TEIbHOCTH, OCBOCHUH TPaBMJI OE€3011aCHOTO
oOpalleHus C BelIeCTBAMU B IIOBCEIHEBHON KHU3HH.

[lpy W3y4eHWH XMMHUU HAa yYpOBHE OCHOBHOTO OOIIEro oOpa30BaHUS Ba)XKHOE 3HAYCHUE
nproOpenu Takue e, Kak:

— (hopMUpOBaHME MHTEJJIEKTYAJIbHO Pa3BUTOM JIMYHOCTH, FOTOBOM K CaMOOOpa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY THPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIINMCS YCIIOBUSM KU3HU;

— HampaBJIeHHOCTh OOyYEHHUS Ha CHUCTEeMaTH4ecKoe NpuoOIIeHrne o0ydarommxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAy4YHbIM  METOJaM  IO3HaHuS,
(GopMHPYIOLIMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEHN K XUMUH;

— obecrieyeHue YCIOBHUH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYAIOUIUMHCS OIbITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHUS M CaMOIIO3HAHMS, KIIIOYEBBIX HAaBBIKOB (KIHOYEBBIX
KOMIIETEHIIN ), UMEIOIINX YHUBEPCATIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JESTEIbHOCTH;

— ¢opmupoBanue oO1el GyHKIIMOHATHFHOW U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
quciae YMEHMHA OOBSCHATH M OLICHHWBATh SIBICHUS OKPY)KAIOLIEr0 MHUpa, UCIOJb3ys 3HAHUSA U
OMBIT, TOJYYEHHbIE IPU M3YYEHUH XUMHUHU, TNPUMEHATh MX MpPU pElIeHUH MpoldieM B
NIOBCEAHEBHOM XKU3HU U TPYI0BOM JEATEILHOCTH,

— (popMupoBanue y 00yJaromuxcs T'yMaHUCTHYECKUX OTHOUICHUH, TOHUMaHUsI IEHHOCTH
XUMHUYECKHX 3HaHWM Ui BBIPAOOTKM SKOJOTMYECKH I€]1eco00pa3HOro MoBeleHus B OBITY U
TPYAOBON JEATEIBHOCTH B LEISIX COXPAHEHHS CBOETO 370POBbS M OKPYXAroLleW NpUpOJHON
Cpelibl;

— pa3BUTHE MOTHUBAIIUU K 00YUYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOGHHS OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduis U HaNPaBICHHOCTH JlalbHeHIIero ooyueHusl.

OO1ee 4nCiIoO 4acoB, OTBEAEHHBIX I M3YUYEHHUS] XMMUU Ha YPOBHE OCHOBHOT'O OOILEro
obpasma : B 8 kitacce — 68 gacoB (2 4yaca B HEJIETIO),



COJAEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHauya/ibHbIE XMMHYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YEJlIOBEKa. XMMHS B CHUCTEME HayK. Tema u
BemecTBa. dusnueckue CBONCTBA BEIIECTB. ArperarHoe cocrosiHue BemiecTB. [lonsTue o
METOJ[aX MMO3HaHUs B XUMUU. YucThIe BemecTBa U cMmecu. CiocoObl pa3ieieHust CMecei.

ATOMBI ¥ MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[IpocTbie u cioXkHbIE BelleCcTBA. ATOMHO-MOJICKYJISIPHOE YUEHHUE.

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BeecTB. OTHOCHUTENbHAA aTOMHas Macca. OTHOCUTENIbHASL MOJIEKYJISIpHAs
Macca. MaccoBasi 10J11 XUMHUYECKOI0 3JIEMEHTa B COCIMHEHUH.

KonuuectBo BemecrBa. Monb. MouspHas macca. B3auMocBsI3p KOJMYeCTBa, MacChl U
YHCJIa CTPYKTYPHBIX €IMHHUII BeniecTBa. Pacu€rel o hopMynaM XMMHUYECKHX COCTUHCHUM.

®u3nuecKkue M XHMHUYECKHE SIBICHUSA. XUMHUYECKas peakuuss U e€ INpU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYecKkue ypaBHeHus. Kinaccupukanus XUMUYECKUX PEaKIui
(coemuHeHus, pa3IoKeHHsI, 3aMEICHUs, 0OMEHA).

Xumuueckuii IKCnepumMenm:

3HAaKOMCTBO C XMMHYECKOM IMOCYJOW, mpaBuiiaMu paboThl B jabopaTopuud U mpuéMaMu
oOpareHust ¢ 1abOpPaTOpPHBIM OO0OPYIOBAHUEM, M3YUCHHE W ONMHUCAaHWE (PU3NICCKUX CBOHCTB
00pa3110B HEOPraHWYECKUX BEIECTB, HaOM0AeHHEe (PU3MUeCKUX (TIaBJICHUE BOCKA, TasTHUE JIbJA,
pactupaHue caxapa B CTYIIKE, KAIIEHHE W KOHJICHCAIMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKaTMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJICICTBIE Mea ¢ KUCIOTOM) SBIEHU, HaOIt01eHue
W ONKCAaHWE TPHU3HAKOB TMPOTEKAHUS XHMMUUYECKHX peakuui (paszioKeHue caxapa,
B3aMMOJICHCTBHE CEPHOU KHUCIOTHI C XJIOpHUIOM Oapusi, pa3ioxeHue ruapokcuaa meau (II) mpu
HarpeBaHWM, B3auMOJCICTBUE >kene3a ¢ pactBopoM coiu menu (II), m3ydenwe crocoOoB
pa3fiefieHusT CMeceil: ¢ TMOMOIIbI0 MarHurta, (GUIbTPOBaHHE, BHIMApUBAHUE, AUCTUIUISIINS,
xpoMmarorpadusi, TPOBEACHHE OUYMCTKH TOBAPEHHOM COJIM, HAOMIOJCHUE W OIMCAaHUE
pEe3yNbTaTOB TMPOBEIAEHUS OMNbITA, WLIIOCTPUPYIOUIETO 3aKOH COXPAHEHUs MAacChl, CO3/IaHUE
MoiesIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiimue npeacTaBuTe I HEOPraHUYECKHUX BeleCTB

Bo3ayx — cmech razos. CocrtaB Bo3ayxa. Kuciaopoa — 3J€MEHT M TPOCTOE BEIIECTBO.
HaxoxaeHnue kuciaopoja B mpupojae, GU3NYecKue U XUMMUUYECKHUE CBOWCTBA (peaKluyd TOPEHHUS).
Oxkcuppl. Ilpumenenue xucmopoma. CrocoObl MOTydeHUs KHCIOpoJa B jabopaTopuud U
MPOMBINIEHHOCTH. KpyroBopoT kucnopoaa B mpupone. O30H — aloTporHas MOAN(PUKAIUS
KHCIIOpO/1a.

TermoBoit A(PekT XUMHUYECKOW peakInH, TEePMOXMMHUYECKHE YypaBHEHUS, 53K30- H
SHIOTEPMUUYECKHE peakuu. TOIIMBO: yrojiib W METaH. 3arps3HEHHE BO3/yXa, YCUJICHHUE
MapHUKOBOTO 3 (eKTa, pa3pymieHue 030HOBOTO CIIOS.

Bomopon — »meMeHT m mpocToe BemiecTBO. HaxoxaeHue Bojopoda B TPHUPOJIE,
buznyecKrue 1 XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CITOCOOBI oNyueHus. KucioTe! u comnu.

Moutsipablii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM YPaBHEHUSIM.

®usnyeckue cBorcTBa BoAbl. Boma kak pacrBoputens. PactBopbsl. HaceieHHble u
HEHACHIIICHHBIC PAcTBOpPHI. PacTBopuMOCTh BemiecTB B Boje. MaccoBas 0sl BEIIECTBA B
pactBope. XuMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU
yenoBeka. KpyroBopoT Boabl B mpupone. 3arps3HeHUEe NpUPOIHbIX BoA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanust Heopranmyeckux coenuHeHnid. Oxcuawl. Krnaccudukamus OKCHIOB:
cosieoOpa3ymomue (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyronme. Homenknarypa
OKCcHI0B. DU3NUECKHUE U XUMUYECKHE CBOMCTBA OKCUIOB. [lomydeHue okcuaos.



OcHoBanmsi. Knaccudukainuss oOCHOBaHM: WIENOYM W HEPACTBOPUMEBIE OCHOBaHUSI.
Homenkiatypa ocHoBaHuid. Pu3nuecKMe M XUMHUYECKHE CBOWCTBa OCHOBaHMU. [lomyuenue
OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenkinarypa xucinot. @usndeckiue 1 XUMHYECKUE
cBoiicTBa kuciot. Psan akruBHoctu metamwioB H. H. bekerosa. Ilosmyuenue Kucior.

Conu. Homenkiarypa coneil. @uzndeckre U XMMUYECKUE cBOWCTBa cosied. [lomydenue
COJIEH.

I'eneTnueckast CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeesIeHUue COJepKaHusl KHCIOopoia B BO3yXe, MOIydeHue, cooupaHue,
pacrno3HaBaHME€ M HM3yYEHHUE CBOMCTB KHUCIOpOJa, HAOIIOJACHHE B3aUMOJEHCTBUS BEILLIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W INpEKpallleHusi ropeHus (Ioxkapa), 03HaKOMJICHHE C
oOpa3laMu OKCUJOB M ONUCAaHUE MX CBOMCTB, IOJy4YeHHE, COOMpaHHE, PACIIO3HABAHUE U
U3YyYeHHUE CBOWMCTB BojaOpoaa (ropeHue), B3auMmojencTBue Bojopoaa c¢ okcugom meau (II)
(BO3MO>HO HCTOJB30BaHUE BUICOMATEPUATIOB), HAOIIOACHIE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHue OCOOCHHOCTEH PAaCTBOPEHHUS BEIIECTB C Pa3jMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aMMOJICICTBHE BOABI C MeTalylaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), UCCIIEAOBAaHHE OOpPa3llOB HEOPTAaHUYECKHUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HAOIO/ICHUE W3MEHEHUS OKPAaCKH WHAMKATOPOB B PACTBOpPAx KHCIOT U IIEJIOYEH, M3yuyeHHUE
B3aumojeiictBusi okcuga meau (II) ¢ pacTBopoM cepHOM KHCIOTBHI, KHCIOT C METaJlJIaMu,
peakuuii HeWTpaiau3aluuy, IOJIyYeHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOIO
MeTaJljia IpyruM U3 pacTBOpa COJIM, PELICHHE SKCIIEpUMEHTANIBHBIX 33]a4 110 TeMe «Baxueliue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiementos /[, U.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakumu

[lepBple TOMBITKA KIACCU(PUKALNUKM XUMHUECKUX OdleMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMETbHBIE METAJLIBI, TAJOTEHbI, HHEPTHBIE Ta3bl).
DNEeMEeHTHI, KOTOpbIe 00pa3yroT aM(OTEpHbIE OKCUIBI U THIPOKCH/IBI.

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema xumMudeckux osnemeHros [l M.
MenneneeBa. Kopotkonepuognas u miuHHONepuoAHas ¢opmbsl [lepuommyueckoit cucTeMbl
xumuueckux ssemeHToB J[. M. MenneneeBa. Ilepuoasl u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crtpoenue aromoB. CocrtaB artomMHbIX siaep. W3orombl. Onektponsl. CTpoeHHe
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMUYECKHX deMeHToB [leproaudeckoil CHCTEMbI
. W. MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOTO JJIEMEHTAa IO €ro IMOJOXEHUIO B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS paanyca aTOMOB XUMHYECKHX 3JIEMEHTOB, METAJUTMYECKUX 1
HEMETaJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenne [lepuogmveckoro 3akoHa u I[leproaudeckoil CHCTEMBbI XUMHUYECKHUX AJIEMEHTOB
JUIs pa3sBUTHS HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMudeckas CBSI3b. KoBanenTtHas (monstpHas u HETIOJISIpHAS ) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MoHHas CBs3b.

Crenenp  okucinenus. OKHCIUTENBHO--BOCCTAHOBUTENBHBIE  peakiuu. lIpomecchbr
OKHUCJICHUS U BOCCTAaHOBJIEHUSI. OKUCIUTEIN U BOCCTAHOBUTEIIU.

Xumuueckuii IKCnepumeHm:

U3YyYEeHHE OO0pa3loB BEIIECTB METANIOB M HEMETaJUIOB, B3aMMOJCHCTBHE THIPOKCHA
LMHKAa C pacTBOpPamMH KHUCIOT M IIEJIOYEd, IPOBENCHHUE OIBITOB, WUTHOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHM (TOpeHre, Peakiuy pa3oKeHHs], COSTUHEHN).

Mesricnpeomemnwie ceasu



Peanmu3zanius MeXMIpeaMETHBIX CBsI3€d NPU M3YYCHUU XUMHUH B 8 KIIACCE OCYIIECTBIISCTCS
yepe3 MHCIONb30BaHME KaK OOLIMX €CTeCTBEHHO--HAyYHBIX TMOHATHM, Tak U TOHATHI,
SIBIISTFOIIIAXCSI CHCTEMHBIMH TSI OT/ICTBHBIX MPEIMETOB €CTECTBCHHO--HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO--HAy4YHbIE TOHATUSA: HAY4YHbIH (PaKT, TUIOTE3a, TEOPHUS, 3aKOH,
aHaIM3,  CHUHTE3,  KIacCH(UKaIUs,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  IKCIEPUMEHT,
MOJIeJIUPOBAaHUE, U3MEPEHHUE, MOJIEIIb, IBJICHHE.

Oduznka: Marepusi, aToM, OJJIGKTPOH, NPOTOH, HEHUTPOH, HWOH, HYKIHJ, W30TOIBI,
pPaZ0aKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUN 3apsl, BEUIECTBO, TeJ0, O0bEM, arperaTHoe
COCTOSTHUE BEIECTBA, a3, (PU3WYCCKUE BEIUYHMHBI, SAUHUIBI U3MEPEHUS, KOCMOC, IIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouochepa.

['eorpadus: armocdepa, ruapocdhepa, MHHEpaNbl, TOpPHbIE TMOPOJbL, IOJE3HBIC
HCKOTIaeMbIe, TOIUTHBO, BOJHEIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMMHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0Ommiero o0Opa3oBaHus
JOCTUTAIOTCS B XOJIc O0YYCHHUSI XMMHUHU B €TUHCTBE YUCOHOM M BOCITUTATEIBHOM JCATEIHHOCTH B
COOTBETCTBUM C  TPAJAWLIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMA U  JyXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSIMH, TIPUHATHIMH B OOINECTBE MpPaBUJIAMH U HOPMaMH TMOBEICHHS U
CIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTHUS U COIIMATIM3AIMN 00yYarOIIUXCA.

JIMYHOCTHBIE PE3yNbTaThl OTPaXKalOT TOTOBHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW TO3WTHUBHBIX IIEHHOCTHBIX OPUEHTAIMH M PAaCHIMPEHHE OIbITAa JCATEIBHOCTH Ha e&
OCHOBE, B TOM YHUCJIC B YACTH:

1) naTPHOTHYECKOT0 BOCTTUTAHHUSI:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACJIC/INI0, TIOHUMaHMs 3HAYCHUsS XMMHUYCCKOH HAYKH B JKU3HHM COBPEMEHHOTO OOIIEeCTBa,
CIOCOOHOCTH BIIAJIETh JTIOCTOBEPHOW HH(OpMAIUE O MEPeAOBhIX ITOCTHKECHUSAX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSAX 00 YCTPOWCTBE
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOro BOCIUTAHUS:

NPEICTABICHUA O CONUAIBHBIX HOpPMax M IMpaBWJIaX MEXKIMYHOCTHBIX OTHOIICHHN B
KOJIJICKTHBE, KOMMYHHKATHBHOH  KOMIICTEHTHOCTH B OOINEGCTBEHHO  IIOJIC3HOW,
y4eOHO-HUCCIIEeIOBATENBCKOM, TBOPUECKOW W JAPYIMX BHJAX JEATCIbHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HON COBMECTHOMH J1€ATEIbHOCTH MPH BBIIOJHEHUN y4eOHBIX, IO3HABATEIbHBIX 3a/1a4,
BBIITOJIHEHUH XHMHUYECKUX SKCIEPUMEHTOB, CO3/JaHWUM YUYEOHBIX IIPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHHUIO M B3aHMMOIIOMOILM B Tpoliecce 3TOH y4eOHOW IesTeabHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBENEHHE W TIOCTYNMKHA CBOWX TOBApPHUIIECH C IO3WUIMH HPAaBCTBEHHBIX M
IPaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIEICTBHM MOCTYIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSI:

MHUpPOBO33pPEHUYECKHE  NPEACTAaBICHHUS O  BEIIECTBE W  XHMHUYECKOH  peakiuH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAayKH M COCTABIIIOUINE OCHOBY IS
MOHMMAHUA  CYINIHOCTH HAYYHOW KapTUHBI MHpa, MPEICTaBiIeHHs] 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIBI, B3aMMOCBS3SIX YEIIOBEKa C MPHUPOJHON CPEeIoi, O posn
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEpPHOCTEH;

MIO3HABATEbHBIE MOTHBBI, HAlpaBJICHHBIE Ha IOJyYeHHE HOBBIX 3HAHWH MO XHMHH,
HEoOXoAuMBbIe Ul OOBSCHEHHsS HaOJI0JaeMbIX IPOLECCOB U SBJICHUH, IO3HABATENILHOM,
MHQPOPMAIIMOHHON M YNTATEIBCKON KYJIBTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIILHON PaOOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JUTEpaTypOl, MOCTYMHBIMH TEXHUYECKHUMH CpPEICTBAMHU
WH(POPMAIIMOHHBIX TEXHOIOTHIA;

UHTEpeC K OOYyYEHMIO M TO3HAHHIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, TPOEKTHOW W HMCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOODY
HATNPaBIEHHOCTU U YPOBHS O0Y4YECHHS B NajbHEHIIIEM;

4) popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HaHME IICHHOCTU JKWU3HH, OTBETCTBEHHOT'O OTHOUIEHHS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 37I0POBBI 00pa3 JKW3HU, OCO3HAHWE IIOCIEACTBUH W HEMPUSATHE BpPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojsl, HAapKOTHKOB, KYpPEHHs), HEOOXOAUMOCTH COOJIOACHUS
mpaBu O€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMU B OBITY M pPEalbHOU
KHU3HH,

5) TPy10BOT0 BOCIIMTAHMS

UHTEpEC K MPAKTUYECKOMY M3YUYEHUIO MPOo(eccHii u Tpyaa pa3IuyHOro poja, yBaKEHHE K
TPyAy ¥ pe3ylbTaTaM TPYIAOBOH NEATEILHOCTH, B TOM YHCJIEC Ha OCHOBE IPUMECHCHUS
OPEMETHBIX 3HAHWKM [0 XWMHH, OCO3HAHHBIA BBIOOP HWHIMBUAYAILHOW TPAaCKTOPUHU



MPOJODKCHHUST O0pa3oBaHUsA C YYETOM JUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHon mpodeccnoHalbHON NeATeIbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJaITUPOBATHLCS B IPOGECCHOHATBHON CPE/IE;

6) 9K0JIOrH4Y€eCKOr0 BOCIIUTAHUS

IKOJIOTHUYECKH ITIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIECTBOBaHMS, MOHUMAHUE IIEHHOCTH 3J0pPOBOro U Oe30macHoro obpasza *KHU3HHU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICUXHUYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MPaBUl O€30MacCHOTO MOBEACHUS IPU paboTe ¢ BellleCTBaMH,
a TaKKe B CUTYalHsIX, YTPOKAOLIKX 310POBBIO U YKU3HU JIKOJIEH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUS, MMOJIydaeMble NpPU H3YYECHUU XUMHH, JJIS pelleHus
3a71a4, CBA3aHHBIX C OKPYKAOLIEH PUPOJHOM CPENOH, IS TOBBILICHHS YPOBHS 3KOJIOTMYECKON
KYJIBTYpPbI, OCO3HAHUS TJI00ATBFHOTO XapakTepa SKOJIOTHYECKUX MpoOJieM U MyTel MX pelieHus
MOCPEACTBOM METOJOB XMMHH, IKOJIOTHUYECKOTO MBIIIJICHHS, YMEHUS PYKOBOACTBOBATHCA UM B
MI03HABATEJIbHOM, KOMMYHUKATUBHOM U COLMATIbHOM MPAKTHKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MeTampeaMETHBIX Pe3yJlbTaTOB BBIICISIOT 3HAYUMBIE IS (OPMUPOBAHUS
MHUPOBO33pEHHUST OOIICHAYYHBIC MMOHATHUS (3aKOH, TCOPUSs, MPUHITUI, THIOTEe3a, (aKT, CHCTEMA,
MPOLIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
peaIMeTax | IMO3BOJISIFOT HA OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMHUPOBATH MIPEIICTABICHHUE O
LEJIOCTHOW HAy4YyHOW KapTHMHE MUpa, U yHUBEpCAIbHblE ydeOHbIe NEHCTBUS (IIO3HABaTEIbHbIE,
KOMMYHHKATHBHBIC, PETYJSATUBHBIC), KOTOpble 00ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

Ilo3naBaTenbHbIE YHUBeEPCAIbHbIE YUeOHbIE AelCTBUS

ba3oBble Jiornyeckune 1eHCTBUA:

YMEHHSI HCIOJIB30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUSI TPU OCBOCHHHM 3HAHUIA:
pacKpblBaTh CMBICH XHUMHUYECKUX TMOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKH,
yCTaHaBIWBATh B3aUMOCBS3b C JIPYTUMHU MOHATUSIMH), UCTIOIB30BaTh MOHATHS 11 OOBICHEHHS
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAHUS M KPUTEPUU s KIacCHU(PHUKAIUU
XAMHYECKHUX BEIIECTB U XUMHUYECKUX PEAKIMM, YCTAHABIMBATh NPUYMHHO-CIEACTBEHHBIE CBSI3U
MEXy 00BEKTaMHU U3YUeHHUs, CTPOUTH JIOTUYECKUE pacCyXIeHUs (MHAYKTUBHEIE, IEYKTUBHbIE,
10 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKJIFOUCHHS;

YMEHHE MPUMEHSTHh B Mpollecce MO3HAHHS MOHATHS (MPEAMETHbIE U METalpeIMETHbIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJICTH, HUCIIOJIb3yeMble B XUMHHU, MPeoOpa3OBBIBATH IIHPOKO
MPUMEHSEMbIE B XUMHUHM MOJICJIbHbIE MPEJICTABICHUS — XUMUUYECKHUI 3HaK (CUMMBOJ 3JIEMEHTA),
XUMUYeckass (opmylia W ypaBHEHHE XHMHYECKOW peakiuu — TpU PEIICHHH YydeOHO-
[I03HABATEJIBHBIX 33/a4, C YYETOM OTUX MOJCIbHBIX IMPEIACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIECTBEHHBIC MPU3HAKA H3YYa€MBIX OOBEKTOB — XUMHUYECKHX BEIIECTB H
XUMHUYECKHX PEAKIINi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICACTBCHHBIE CBSI3U U
MPOTUBOPEYUS B U3YyHaEMbIX MTPOIECCAX U SBJICHUSX.

ba3zoBble ucciieoBare/ibCKue 1eMCTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJIECHHBIE BOIMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUSA, a
Takke B KayecTBE OCHOBBI i (POPMUPOBAHUS THUIIOTE3bl IO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYKJICHUM;

NpPUOOpPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHM3AMH W TPOBEACHHUIO YUYCHHUECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 X0JI0M MpOoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €TI0
pe3ynbTaTt, (GOpMyIUpOBaTh OOOOIIECHUS W BHIBOJBI IO pe3yJbTaTaM MPOBEIEHHOTO OIBITA,
MCCJIEIOBAHMsI, COCTABIISATh OTUET O POeNIaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yYMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3TUYHBIX BUIO0B
1 HOpM IIPEJCTABICHHUS, TTOYIaEMYIO M3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYISPHAS TUTEpATypa



XUMHYECKOTO COJIepKaHUs, CIPaBOYHBIE TIOCOOMs, pecypchl IHTepHeTa), KPUTHYECKU
OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHIO;

YMEHHUE IPUMEHSTH Pa3IMYHbIe METOBI U 3aMPOCHI IPH MOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOUMBIX JIJISl BBIMOTHEHHS YU€OHBIX U MIO3HABATEIbHBIX 3a7a4
OTpeNeIEHHOr0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJIB30BaHUS HH(POPMALIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOTHH, OBIaJeHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3TUYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMAIBHYIO (OpMY TpeACTaBICHUS
uH(pOpMallMl ¥ WIUTIOCTPUPOBATH peEIIaeMble 3a/ladyd HECIOXKHBIMU CXEMaMH, JuarpaMMamu,
npyrumu popmamu rpaduky U ©X KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh M aHAJIM3UPOBATh B Ipollecce Y4eOHON W HCCIeI0BaTENIbCKON
NEeSITeIbHOCTH NH(POPMAIIHMIO O BIMSIHUH MPOMBIIUIEHHOCTH, CEIbCKOT0 XO3HUCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPYXaroIe MPUPOIHON CPEeIbl.

KoMMyHUKaTHBHbIE YHHBepcaIbHbIe Y4eOHbIe JelcTBUA:

YMEHHsI 3aJaBaTh BOINPOCH (B XoJe auanora © (WiIu) OUCKYCCHUU) IO CYLIECTBY
oOcyxmaemMold TeMmbl, (HOPMYIHPOBATH CBOM MPEUIOKEHUS OTHOCHUTEIBHO BBITOIHEHHUS
peJIOKEHHON 3a1a4H;

YMEHUS TPEACTABIATH MOJYyYSHHbIE Pe3yIbTaThl TO3HABATEIBHOMN JIESTEILHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh IPE3CHTAlUI0 PEe3yIbTAaTOB BBIMOIHEHUS XHUMHUYECKOTO
JKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JAOOpPATOPHOM PAOOTHI MO HMCCICIOBAHMIO CBOMCTB
BEIIECTB, yUeOHOTO MMPOEKTA);

YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIHHON U
MCCJIEIOBATENILCKOM NIeATEIbHOCTH MPU PEUICHHH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuéTa
OoOLIMX HMHTEPECOB M COIJIaCOBaHMsI MO3UIMN (0OCYXJIeHUS, OOMEH MHEHMSIMH, «MO3IOBbIE
HITYPMBbI», KOOPJIMHAIIUS COBMECTHBIX JIEHCTBHI, ONpeeNieHNe KPUTEPUEB 10 OI[EHKe KayecTBa
BBITIOJITHEHHOU pabOThI U IpyTue).

PeryasiTuBHBIe yHHBepcalbHble y4eOHbIe AeiicTBUA:

YMEHHUE CaMOCTOSITENILHO OTPEACIATh LENH JesITeIbHOCTH, UIaHUPOBATh, OCYIIECTBIISTD,
KOHTPOJHMPOBAaTh M TPU HEOOXOAWMOCTH KOPPEKTUPOBATh CBOIO JEATEIHOCTh, BHIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIFHO COCTABJIATh MJIM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJIrOpUTM JIEHCTBHHA NHpuU
BBIITOJIHEHUH 33JaHUH C YYETOM TMOJNydeHHs] HOBBIX 3HAHMH 00 H3y4aeMBIX OOBEKTax —
BEIIIECTBAX U PEaKLUAX, OLIEHUBATh COOTBETCTBHE MOJIYYEHHOIO pe3yibTaTa 3asBJICHHOM LienH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPE/JIaraeMbIe B YCIIOBUH 3a/IaHU.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mpeaMETHBIX pe3yIbTaTOB IO OCBOSHHIO OO0S3aTENFHOTO COJCPKAHMUSA,
YCTQHOBJICHHOTO JaHHOM (exepanpbHOW pabouell MporpamMmoi, BBIJIENAIOT: OCBOCHHBIE
0o0ydJaronMucs Hay4YHble 3HAHUS, YMEHHS W CIIOCOOBI JEHCTBUM, crnenuduueckue s
OpeIMETHOW 005acTH «XUMHS», BUABI JEITEIBHOCTH MO TMOJYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEPIPETAINH, TPEOOPA30BAHHIO U TIPUMEHEHHUIO B PA3JIMUHBIX YICOHBIX U HOBBIX CHTYaIUsX.

K konuy oOyuenust B 8 kJiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

® DACKpBIBaTh CMBICI OCHOBHBIX XMMHYECKHUX MOHATHI: aTOM, MOJEKyjIa, XUMUUYECKUH

BJIEMEHT, MPOCTOE BEIECTBO, CIIO)KHOE BEILIECTBO, CMeCh (OAHOpOAHAs U
HEOJJHOPO/IHAsI), BaJCHTHOCTh, OTHOCHUTEIbHAas aTOMHas W MOJIEKYyJspHas Mmacca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas JOJII XUMHYECKOTO
JJIeMEHTa B COEJUHEHHH, MOJISIPHBI 0O0BEM, OKCHI, KHCIOTa, OCHOBAaHHE, COJIb,
AIIEKTPOOTPHULIATEIILHOCTh, CTENICHh OKUCIICHUS, XUMHYECKas peakiysl, Kiaccudukanus
peaxuii: peakiuu COeIMHEHUs, PEaKuU Pa3I0KeHHs], peaKIIMK 3aMeIIeHUs, peaKkluu
o0MeHa, 9K30- ¥ SHIO0TEPMUYECKHUE PEAaKIIMU, TETIOBOM A (PEKT peakluy, sIpo aToMa,
JJIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, pajuyc aromMa, XMMHUYecKas CBS3b,



NOJIIpHAasl M HEIOJIApHAsi KOBAJIECHTHAs CBSA3b, MOHHASI CBSI3b, MOH, KaTHOH, aHMOH,
pacTBOp, MaccoBasi J10JIsl BelllecTBa (MPOLIEHTHASI KOHLIEHTPALIKs) B pPaCTBOPE;

® WUIIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XHMHYECKMX HOHSITUM W NIPUMEHATH 3TH
MOHSTHS IIPU OMUCAHUH BEILIECTB U UX MPEBPAIICHU;

® UCMOJb30BATh XUMHUYECKYIO CHUMBOJHMKY JMJISi COCTaBICHHS (OPMYyT BEIIECTB U
YPaBHEHUN XMMUYECKUX PEAKLUH;

® OmpeleNsITh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCAUHEHUSX, CTEMEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJICKHOCTh BELIECTB K
OTNpeNeIEHHOMY KJIacCy COEIMHEHMHA 1O QopMmyliaM, BHJ XUMHUYECKOW CBS3U
(xoBaJIeHTHas! ¥ MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

e packpbiBaTh cMbich [lepuonnueckoro 3akona . M. MeHneneeBa: 1€eMOHCTPUPOBATh
NOHMMAHUE MEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX 3JEMEHTOB OT HX
nonoxkenuss B Ilepumonuyeckoil cucreMe, 3aKOHOB COXPAaHEHHS MAacChl BEIECTB,
MIOCTOSIHCTBA COCTaBa, AaTOMHO--MOJIEKYJISIPHOTO YUEHMsI, 3aKOHAa ABOIaJipo;

® ONUCHIBATh U XapakTepu3oBaTh TabianuHyro ¢opmy Ilepuonnyeckoil cucTeMsl
XUMHYECKHX JJIEMEHTOB: pa3nyaTh IMOHATUS «IJ1aBHas moArpymmna (A-rpymma)» u
«mmobounass moarpynna (b-rpynma)», Mamble W OONbIIME TEPHOABI, COOTHOCHUTH
o0o3HavYeHHsI, KOTOpble UMeroTcsl B Tabnuue «lleproguueckas cucteMa XUMHYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB M 3apsj sapa, o0llee 4YHUCIO JJIEKTPOHOB U
pacnpeneseHre ux 1o 3JIEKTPOHHBIM CII0SIM);

e iIaccu(UIUPOBATh XUMUUECKHE JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMHUUECKHE
peakuuu (MO0 YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIJIOBOMY
sdexry);

e XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMUYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX
KJIaCCOB,  IIOATBEP)KJas  ONHUCAHUE IPUMEPAMH  MOJIEKYJSIPHBIX ~ ypaBHEHHUM
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

® [IPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX KAa4E€CTBEHHOIO COCTaBa,
BO3MOXKHOCTH NMPOTEKaHUSI XUMUYECKHUX MTPEBPALLIEHUH B Pa3IMUHbIX YCIOBUSIX;

® BBIYNCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT'0 3JIeMEeHTa 10 (hopMyJie COeJMHEHNUs, MaCCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKity;

® [IPUMEHATh OCHOBHBIE OINEPALIMHM MBICIUTENBHON AESITEIBHOCTH — aHAlIW3 U CUHTES,
CpaBHeHHE, 0000IIeHHe, CUCTeMaTH3aINI0, KiacCU(UKAalMIO, BBIABICHHE NPUYMHHO-
-CJICICTBEHHBIX CBSI3€H — JIJII M3Y4YEHHUS CBOMCTB BEIIECTB U XUMUYECKUX PEAKIUH,
€CTeCTBEHHO-HAy4YHble =~ METOAbl  TO3HAaHUS  —  HAONIOZeHHWE,  HM3MEpeHHe,
MOJIEJTMPOBAHUE, SKCTIEPUMEHT (PEATTbHBIN U MBICICHHBIN);

e Cle[oBaTh IMpaBHUJaM TOJb30BAHUS XHMHUYECKOHM TMOCYAOH U J1a0opaToOpHBIM
00OpyJOBaHUEM, a TaKXe MpaBUIaM OOpallleHUs C BEIIECTBAMU B COOTBETCTBUH C
MHCTPYKUHUSMHU MO BBIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOTYYEHHIO
U cOOMpaHUIO Tra3000pa3HBIX BEIIECTB (BOJOpPOJA W KHCIOPOJa), MPHUTOTOBICHUIO
pPacTBOPOB € OMPEACIEHHON MAaCCOBOM JOJIEN pacTBOPEHHOTO BEIIECTBA, TIIAHUPOBATH
Y IIPOBOAMTH XUMHUYECKHE 3KCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILEIOUEN U
KHCJIOT C TIOMOIILI0 HHIMKATOPOB (JIakmMyc, (heHoadTaaenH, METHIOPAHXK U IPyTHUE).

K xonuy oOyueHus B 9 kJjacce mpeaMeTHBIE pe3ylbTaThl HA 6a30BOM YPOBHE JOJKHBI

OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMEHHM:

® pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKMX INOHATHUN: XUMHUYECKUH SJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLIECTBO, CI0KHOE BELIECTBO, BAJIEHTHOCTb,
3EKTPOOTPHULIATENILHOCTD, CTENEHb OKUCICHHS, XUMUYECKash peakius, XUMHYecKas
CBSI3b, TEIUIOBON 3((EKT peakimnu, MOJb, MOJSIPHBIA 00BEM, PacTBOP, DIEKTPOJIUTH,



HEBJICKTPOJIUTHI, AJIEKTPOJIUTUYECKAs JAUCCOLMAIMS, PpEeaKIU HOHHOrO OOMEHa,
KaTajau3aTop, XHUMHUYECKOe paBHOBecHE, OOpaTHMble U HEOOpaTUMbIE pEaKIIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEID,
OKHUCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEpHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasi, HOHHAs, METAJNIMYECKas), KpPUCTAJUIMUECKas pELETKA, KOpPPO3Us
METaJIJIOB, CIUIaBbl, CKOPOCTh XHMHUYECKOH peakluu, MpeAeabHO J0ImycTuMas
koHueHrpauus [I/IK Bemecrsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMYECKUX TMOHSATHI M MPUMEHSATH 3TH
HOHSITHS IIPH OIIMCAHUM BELLECTB U UX IPEBPAIICHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJHUKY [UIsl COCTaBi€HHUS (OpMyn BellecTB U
YpaBHEHUN XMMHUUYECKUX PEAKIUK;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCJIEHHUS XUMHUYECKHMX JJIEMEHTOB B
COECIMHEHUSAX PpA3JIMYHOIO COCTaBa, IMPUHAIJICKHOCTh BEIIECTB K OINpEeAEIEHHOMY
KJIacCy COeIMHEHUN Mo QopmyiaMm, BHA XUMUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAS,
METaJIJIMYECKasl) B HEOPraHMYECKUX COCAMHEHUSX, 3apsii HMOHA IO XUMHUYECKOU
dbopmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPraHWYECKUX COCIUHEHUH, TUI
KPUCTAJJIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbich Ilepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTPUPOBATH
€ro MOHMMAaHME: OIMHUCHIBATh M XapaKTepu3oBaTh TabnuuHyro Gopmy [leproguueckoit
CUCTEMbl XMMHMUYECKHUX OJJIEMEHTOB: pa3jinyaTh MOHATUS «rJaBHas mnoArpynna (A-
rpynna)» u «mobounas mnoarpymmna (b-rpymma)», maneie U GonblINe MEpPUOJIBI,
COOTHOCHTH 0003HAUeHHs, KOTOpHIE HUMEIOTCSI B IEPHOAMYECKON Tabnuie, C
YHUCIOBBIMU XapaKTEPUCTHUKAMHU CTPOCHMS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U
3apsa Aapa, o0IIee YMCiIo 3JIEKTPOHOB U pacHpeleIeHUe UX 10 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOILIMEe 3aKOHOMEPHOCTM B M3MEHEHUH CBOWCTB JJIEMEHTOB M HX
COEIMHEHUI B IpeJenax MaybIX MEPUOJIOB U TJABHBIX MOATPYII C YYETOM CTPOEHUS
UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (10 YHUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIUH BELIECTB, MO TEIUIOBOMY
3 dexTy, 10 U3MEHEHUIO CTENEHEeH OKUCIEHHUSI XUMUYECKHX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOLIME U CHEHU(PUYECKHE XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEIECTB, MOATBEPK/1asl ONMKUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YpaBHEHHH COOTBETCTBYIOIMX XUMUYECKUX PEaKIHii;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHYECKON TUCCOLUALIMU KHUCIIOT, MIEJI0YEH U COJIEH,
MOJIHBIE U COKpALIEHHBIE YPAaBHEHUS peaKIMii HOHHOrO OOMEHa, ypaBHEHUS peaKlUid,
MOJATBEPXKJAIOLINX CYLIECTBOBAHME TE€HETUYECKOW CBSA3M MEXIY BELECTBAMU
pa3IMYHbIX KJIACCOB;

pacKpbIBaTh CYHUIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca ITUX peaKuii;

IIPOrHO3MPOBAaTh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3MOXHOCTH
MPOTEKAHUS XUMHUYECKUX MPEBPAIICHUH B Pa3IMYHBIX YCIOBUSX;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOTO AJIEMEHTA M0 (hOpMyJie COeJUHEHHS, MAaCCOBYIO JIOJIIO BELIECTBa B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLnu;

coOnrofaTh MpaBuia MOJB30BAHUS XHMMHUYECKOM TMOCyqo M J1abopaTopHBIM
o0opy/noBaHuEM, a TakKe MpaBuia OOpalleHusi C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMU 110 BBIOJHEHUIO JTA00OPATOPHBIX XUMHUECKUX OIBITOB IO MOJIYYECHHUIO
¥ cOOMpaHUIO ra3000pa3HBIX BEIIECTB (aMMHaKa M YTJIEKUCIIOTO rasa).



TEMATHYECKOE IINTAHUPOBAHUE
8 KVIACC

KoanuecTBo yacoB

Ne HaunmeHoBaHMe pa3aesioB M TeEM MPOrpamMMBbl I JaexTponnsIe (1upposyie)
n/n Bcero | KoHTposibHBIe paGoThI palrirecicue 06pazoBaTebHbIE pecypehl
padoTsI
Pa3znea 1. IlepBoHayajibHble XUMHYECKHE TOHATHS
11 XuMmus — BakHas 00J1aCTh €CTECTBO3HAHUS U 5 2 bu6nmoreka IJOK
' MPAKTHYECKOW JICSITEIbHOCTH YEJIOBEKa https://m.edsoo.ru/7f41837c
Bu6nuoreka IJOK
1.2 BerecTBa 1 XUMHUYECKHE PEAKITHH 15 1 https://m.edsoo0.ru/7f41837c¢
Hroro no pazaeny 20
Pa3nen 2. Baxkneiilue npeacTaBuTe Il HEOPraHNYECKUX BELIECTB
bubmuoreka LIOK
2.1 Boznyx. Kucnopon. Ionsatue 06 okcumax 6 https://m.eds00.ru/7f41837¢
bubmuoreka LIOK
2.2 Bonopona.IlonsaTre 0 KUCIOTax U COJIAX 8 1 hitps://m.eds00.ru/7f41837¢
bubmuoreka IIOK
2.3 Bopa. Pacteopsl. [Tonsrue 06 ocHOBaHUSIX 5 1 1 https://m.eds00.ru/7f41837¢
. bubmoreka IJOK
2.4 OCHOBHbI€ KJIACChl HEOPTAHUYECKUX COEAMHEHUN 11 1 1 https://m.eds00.ru/7f41837¢
Hroro no pasaeny 30
Pasnen 3. llepuoauueckuii 3axon u Ilepuoanyeckas cucreMa xuMudeckux 3j1eMmeHToB . U. MenaeneeBa. CTpoeHue aToMOB. XUMUYECKAsl CBA3b.
OKHCINTEIHHO-BOCCTAHOBUTEIbHbBIE PEAKITHH
31| cncrenammricoim steventon L1 7 Bubmorerc LIOK
' o https://m.edsoo.ru/7f41837c
Menpene-eBa. CTpoeHue aToma
32 Xumunueckas cBs3b. OKUCIUTEIBHO- 8 1 Bu6nmoreka IJOK
' BOCCTaHOBUTEIILHBIC PEAKIIUN https://m.edsoo.ru/7f41837c
Bu6nmoreka IJOK
Hroro no paspery 15 https://m.edsoo.ru/7f41837c
PesepBHOe Bpems 3 bubsmorexa LHOK
P P https://m.edsoo.ru/7f41837c
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KVIACC
N KosnuecTBo yacos
[1]
A Tema ypoka Kontpoabnbie | IlpakTuueckue
n/m P Bcero P P ITo niany Ilo dakrty
padoTshI padoTsbI
1 [Ipenmer xumuu. BemecTsa u ux cBOMCTBA 1
ITonsaTue o MeTosax Mo3HaHUs B XUMUHU
IIpakTuueckas padora Ne 1 «IIpaBuia paGoThl
3 B J1a0OpaTOpuu U MPUEMBI 00paIeHHs ¢ 1
nabopaTopHbIM 00opyoBanueM. CTpoeHue
TUTAMEHI
4 UYuctele BemiectBa U cMecu. CriocoOsl 1
paszeneHus cmecei
[IpakTuyeckas padora Ne 2 «Pa3nenenue
3) cMeceil (Ha mpuMepe OYUCTKH TOBapEHHOMN 1
COJIN)»
6 Ou3nuecKue U XUMUIECKHE SBICHUSI. 1
7 ATOMBI U MOJIEKJIBI.
8 BerectBa MOneKynspHOTo U 1
HEMOJIEKYJISIPHOTO CTPOCHUS
9 ITpocTble 1 ClIOKHBIE BEIIECTBA.
10 XUMUYECKHUE DJIEMEHTBHI. 1
11 OTtHOCHUTENBHAs aTOMHAs Macca. 1
OTHOCHTEbHAS MOJIEKYJISIpHAs Macca
12 3HaKku (CUMBOJIbI) XUMHUYECKUX JIEMEHTOB 1
13 3aKOH MOCTOSIHCTBA COCTABA BEILIECTB.
14 Xumuueckue Gopmyibl. OTHOCUTETbHAS 1
MOJICKYJISIpHAs Macca.
15 Beruuciienus no XuMmuueckum Gopmysiam. 1




MaccoBas J0JIA 3JIEMEHTA B COCAUHCHUU.

BanenTHOCTh XUMHUYECKUX DJIEMEHTOB.

16 OrnpezenieHre BAJIGHTHOCTH AJIEMEHTOB T10 1
dbopMysiaM UX COeAMHEHHUH.

17 CocraBneHne XuMHYECKUX (HOPMYII IO 1
BaJICHTHOCTH.

18 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1

19 PezepBHblit ypok. O6001eHuE 1 1
CHCTeMaTH3alus 3HaHUH.

20 3aK0H COXpaHEHHS MaCChHI BEIIECTB. 1

21 XUMUYEeCKUE YpaBHEHHUSI.

22 THUbl XUMUYECKUX PEAKIIUMN. 1

23 PezepBHblit ypok. O6o01eHue u 1
CHCTeMaTH3alus 3HaHU.

24 Kucnopozn, ero o0mas xapakTeprcTika, 1
HaXOXKJICHHE B TIPUPOJIE U TOTyUEHHE.

25 CaoiicTBa KHucIopoaa 1

26 [Tpumenenue kucnopoaa. Kpyrosopor 1
KHCJIOPO/Ia B IPUPOJIE.
[IpakTuueckas padbora Ne 3 o Teme

27 «ITomyuenue u cobupanue Kucioposa, 1
M3y4YEHUE €r0 CBOMCTB)

28 O30H. AoTponust KUCIOPOJa.

29 Boznyx u ero cocras.

30 KonTponbnas padora Nel no teme «BemiectBa 1
Y XUMHYECKUE PEAKIIUI»
AHanu3 KOHTpOJIbHOHM paboTsl. Bogopoz, ero

31 o011ast XapaKTepUCTHKA, HAXOXKICHUE B 1
IPUPOJIE U MOTYUYEHHE.

32 CBoiicTBa 1 MpUMEHEHUE BOIOPO/IA. 1




[IpakTrueckas padota Ne 4 o Teme

33 «[lony4yenne u coOupanue BOJAOPOA, 1
W3Y4YE€HHE €ro CBOMCTB»

34 Bona. 1

35 XUMHYECKUE CBOWCTBA U IPUMEHEHHUE BOBI. 1

36 Bona - pactBoputens. PacTBophl. 1

37 MaccoBas 11 paCTBOPEHHOT'O BEILIECTBA. 1

38 PezepHblit ypok. O6001eHne u 1
CHCTEeMAaTH3allMsl 3HAaHHH.
[IpakTuueckas padora Ne 5 o Teme

39 «[IpuroroBiieHue pacTBOPOB C ONpPEAEIEHHON 1
MacCOBOM J0JIeil paCTBOPEHHOTO BEIIECTBAY

40 Konnuectsa BemectBa. Monbs. MossipHas 1
Macca.

41 PezepBHbiit ypok. O6001eHne u 1
CHCTEeMAaTH3alMsI 3HAHHIA.

42 BrruncneHus ¢ UCroib30BaHUEM MTOHSITHIA 1
"KonmyecTBa BiiecTBa" u "MossipHas macca'

43 3akoH ABoraJipo. MosnsipHbIif 00beM ra3os 1

44 OObeMHbIe OTHOIIIEHUS Ta30B MPH 1
XUMHYCCKHUX PEAKIIHSIX.

45 Oxcuabl 1

46 IMaapoxcunpl. OcHOBaHUSI. 1

47 XUMHUYECKHE CBOMCTBA OCHOBAaHUM 1

48 AMpoTepHbIe OKCUIBI U TUIPOKCUIBL. 1

49 Kucnoter. 1

50 XUMHUYECKUE CBOMCTBA KUCIIOT. 1

51 Comm. 1

52 XUMHUYECKUE CBOMCTBA COJIEH. 1




[IpakTrueckas padota Ne 6. Permenue
AKCIEPUMEHTAIIbHBIX 337124 110 TEME

53
«OCHOBHBIE KJIACChl HEOPTAHUYECKUX
COCIMHEHU I

54 Krnaccudukanus XuMHYEeCKUX 3JIEMEHTOB
KonrtponsHas padora Ne2 o reme

55 «Kucnopoa. Bogopoa. Baxueiinme kiiaccol
HEOPraHWYECKUX COEAUHEHUIN

56 AHanu3 KOHTPOJIbHOM pabOTHI.
Ilepnonnueckuit 3akoH /I.M.menneneena.

57 [Tepuoanueckas TabaMIIa XUMUYECKUX
JJIEMEHTOB

58 Crpoenue aToma.

59 Pacrnipenenenuie 31eKTpOHOB 1O
SHEPreTUYECKUM YPOBHSIM

60 3HaueHNe MepUOIMIECKOro 3aKOHA

61 DNEKTPOOTPULATEIBHOCTh XUMUYECKUX
AJIEMEHTOB

62 O06o00611eHre U cucTeMaTu3alus 3HaHU!

63 KonTtponbHast pabota Ne3 o reme
"[leprioguueckuii 3aK0H U CTpOeHUE aTroma"

64 AHanu3 KOHTPOJIbHOU paboTel OCHOBHBIE
BUJIbI XUMHYECKOM CBS3U

65 CreneHb OKUCIICHHS.

66 KonTponbnas padota Ne4 o teme «CtpoeHue
aToMa. XMMHUECKasi CBSI3b»

67 PezepBHblit ypok. O600111eHNE U
cUCTEeMaTH3aInsI 3HaHUH

68 PesepBHblil ypok. O60011eH1E 1

cHCTeMaTHu3alus 3HaHuH
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