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INOACHUTEJIBHAA 3AIINCKA

[TporpammMa o XMMHK Ha YpOBHE OCHOBHOT'O 00IIeTr0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTENbHON MPOrpaMMbl OCHOBHOT'O
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (eneparbHOU
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 cTpaTteruu OOydeHus,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCSA CPEACTBAMH y4eOHOrO NpPEAMETa, YCTaHABIHUBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpkKAHUE, IPEIyCMAaTPUBAECT paclpeelieHue ero Mo Kiaaccam U
CTPYKTYpUPOBAHHUE I10 pa3/esiaM U TeMaM MPOTrpaMMbl 110 XUMUH, ONPeAeseT KOIMUECTBEHHbIE
M KaueCTBEHHBIE XapaKTEPUCTUKH COJEP’KAHUS, PEKOMEHIYEMYIO IIOCIEI0BAaTEIbHOCTh
M3YYCHUS XUMHUU C Y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3€H, JIOTUKH y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaroIUXCs, ONMpeaessieT BO3MOXKXHOCTH PeaMeTa s
peanuzanuu TpeOOBaHMM K pe3yabTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl Ha
YpOBHE OCHOBHOT'O OOIIIEr0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00ydeHUs] XUMUU
HA YypOBHE 1Nl W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATEIbHON
JEeSITeTLHOCTH 00yUaIoMIerocs 0 OCBOCHUIO yU4EOHOTO COEPIKAHMSL.

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 HBOIIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHus TI00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPreTUYECKOM, MUILEBON U SKOJIOTUYECKOH 0€30MacHOCTH, PO0JIEM 3ApaBOOXPAHEHUSI.

N3ydenune xumun:

CHOCOOCTBYeT peanu3alii BO3MOXHOCTeM M camMopa3BUTHS U (OpMHUPOBaHUS
KYJIbTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMHPOBAHUE MBIIIUIEHUS U TBOPYECKHX CIIOCOOHOCTEH 00ydaroluxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOM  J1eATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaK M B
MpoeCCHOHAIBHON JESTEIHHOCTH;

3HAKOMHUT €O CHEeUU(UKON HAydyHOTO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI IIE€JIOCTHOTO
B3IJIS11a HA €JUHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCS. OTBETCTBEHHBIM 3TAalloM B (JOPMUPOBAHUU
€CTEeCTBEHHO--HAayYHOH IPaMOTHOCTH 00yYaroIuXcs;

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

JlaHHble HampaBieHHs B OOYyYEHMHM XMUMHMH 00€CIeUMBAIOTCS CHEIM(UKON conaepxaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISETCS MEJarormyeckyd aJanTHPOBAaHHBIM OTpakeHUEM
0a30B0il HayKH XMMHHU Ha ONpPEAEIEHHOM dTarne e€ pa3BUTHsL.

Kypc xumum Ha ypoBHE OCHOBHOIrO 00IIero oOpa3oBaHUS OPUEHTHUPOBAH HAa OCBOEHHUE
00y4aroIKUMHUCs CUCTEMBI NEPBOHAYATBHBIX MOHATHI XMMHUHU, OCHOB HEOPIaHWYECKOH XUMHU U
HEKOTOPBIX OTACTHHBIX 3HAYMMBIX TIOHSTHIA OPraHUIeCKON XUMHH.

CrpykTypa colepkaHHs MPOrpaMMbl 110 XUMHH C(HOPMHPOBaHAa Ha OCHOBE CHCTEMHOTO
nonxona k e€ m3ydeHuro. CopepxaHHe CKJIQJbIBACTCSI U3 CHUCTEMbI MOHSATUH O XMMHYECKOM
AJIEMEHTE W BEIIECTBE M CHUCTEMBI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI
CTPYKTYpPHO OpraHM30BaHbl [0 MPUHIUIY MOCIEAOBATEIHHOIO Pa3BUTHS 3HAHWNH Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

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

— [lepuoanueckoro 3akona /[[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMHU;

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOH CBA3H;




— MpECTaBIECHUH 00 MEKTPOIUTUYECKON IUCCOLUAIMH BEIIECTB B pACTBOPAX.

Teopernueckne 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE OSMIIMPUYECKH IIOJYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEIOBATEIBHO OT OIHOTO YPOBHA K JIPyromy,
BBINOJIHASA (YHKIMU OOBACHEHMsS] W MPOTHO3MPOBAHUS CBOMCTB, CTPOEHHUS U BO3MOXKHOCTEH
IIPAKTUYECKOI0 IPUMEHEHNUS U TIOJIYyYEHHS U3y4aeMbIX BEIIECTB.

OcBoeHue mnporpaMMmbl 0 XMMHH CIIOCOOCTBYET (POPMHPOBAHUIO IIPEACTABIECHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOTO OTHOILECHUS K HAYYHOMY 3HAHUIO U METOJIaM IIO3HaHUs B Hayke. M3ydyeHne xumun
OPOMCXOMUT C TPHUBJICYCHHWEM 3HAHUM M3 paHee M3YUYCHHBIX YUEOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «Pusuka. 7 Kjace.

[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 y4eOHOTo IpeaMera 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 [MO3HAHUS IPU U3YYEHUH BEIIECTB U XUMUYECKUX peakluil, B
(GOopMHpOBaHMM U pPa3BUTUU [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHU B Y4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM 1A TEIbHOCTH, OCBOCHUH TPaBMJI OE€3011aCHOTO
oOpallleHus C Bel[eCTBAMU B IIOBCEIHEBHON KHU3HHU.

[lpy W3y4eHWM XMMHUU HAa ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS Ba)XHOE 3HAUYCHUE
nproOpenu Takue e, Kak:

— (hopMUpOBaHME MHTEJJIEKTYAJIbHO Pa3BUTOM JIMYHOCTH, FOTOBOM K CaMOOOpa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY IPUHATUIO PEIIEHUH, CIIOCOOHOM aganTHpOBaThCs K
OBICTPO MEHSIOIINMCS YCIIOBUSM KU3HU;

— HampaBJIEHHOCTh OOyYEHHUs Ha CUCTEMaTHYeCKoe MpHOoOIIeHHe oOyJaroImuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAy4YHbIM  METOJaM  IO3HaHuS,
(GopMHPYIOLIMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEHN K XUMUH;

— obecrieyeHue YCIOBHUH, CIIOCOOCTBYIOIIMX IPHUOOPETEHUIO OO0YYAIOIUMUCS OIIbITA
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHMS M CAaMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KIFOUEBBIX
KOMIIETEHIIN ), UMEIOIINX YHUBEPCATIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JESTEIbHOCTH;

— ¢opmupoBanue oO1el GyHKIIMOHATHFHOW U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
quciae YMEHMH OOBSCHATH M OLICHWBATh SIBICHUS OKPYXKAIOIIEro MHUpA, UCHONb3Yys 3HAHUS U
OMBIT, TOJYYEHHbIE IPU M3YYEHUH XUMHUHU, TNPUMEHATh MX MpPU pElIeHUH MpoldieM B
NIOBCEAHEBHOM XKU3HU U TPYI0BOM JEATEILHOCTH,

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

— pa3BUTHE MOTUBALMU K 00YUEHHIO, CIOCOOHOCTEHN K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOGHHS OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduis U HaNPaBICHHOCTH JlalbHeHIIero ooyueHusl.

OO1ee 4nCiIo 4acoB, OTBEAEHHBIX Ui M3YYEHUS XMMUU HAa YPOBHE OCHOBHOTO OOILEro
oOpa3oBanmus, cocTaBiseT 136 dacoB: B 8 kiacce — 68 yacos (2 yaca B Hejeno), B 9 kinacce — 68
4yacoB (2 4aca B HEJIENIO).




COJAEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHauya/ibHbIE XMMHYECKHE TOHATHSA

[Ipenmer xumuun. Posib XMMUM B KU3HM 4YEJIOBEKA. XHMMHS B CUCTEME HaykK. Tema u
BemecTBa. dusnueckue CBONCTBAa BEIIECTB. ArperarHoe cocrositHue BemiecTB. [lonstue o
METOJ[aX MMO3HaHUs B XUMUU. YucThIe BemecTBa U cMmecu. CiocoObl pa3ieieHust CMecei.

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

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BeecTB. OTHOCHUTENbHAA aTOMHas Macca. OTHOCUTENIbHASL MOJIEKYJISIpHAs
Macca. MaccoBasi 10Ji1 XUMHUYECKOT'0 3JIEMEHTA B COCIMHEHUH.

KonuuectBo BemecrBa. Monb. MossipHass macca. B3auMoOCBsI3b KOJIMYECTBA, MAacChl U
YHCJIa CTPYKTYPHBIX €IMHHUII BeniecTBa. Pacu€rel o hopMynaM XMMHUYECKHX COCTUHCHUM.

®u3nuecKkue M XHMHUYECKHE SIBICHUSA. XUMHUYECKas peakuuss U e€ INpU3HAKU. 3aKOH
COXPaHCHHS MACChl BEIIECTB. XUMUYECKUe ypaBHeHUs. Kimaccudukarms XUMHYECKUX peakiui
(coemuHeHus, pa30oKeHHsI, 3aMEIICHUS, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAaKOMCTBO C XMMHYECKOM IMOCYJOW, mpaBuiiaMu paboThl B jabopaTopuud U mpuéMaMu
oOpareHusi ¢ J1abOpaTOpHBIM OOOpPYAOBAHHEM, M3YUYCHHME U OINMHUCAHHUE (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmoAeHne pu3nueckux (IJIaBJIeHHUEe BOCKA, TassHUE JIbJIa,
pactupaHue caxapa B CTYIIKE, KAIIEHHE W KOHJICHCAIMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKaTMBaHUE MEIHOM MPOBOJOKH, B3aMMOJICICTBHE Mela ¢ KUCIOTOM) sSIBIEHUN, HaOMI0IeH e
W ONKCAaHWE TPU3HAKOB TIPOTEKAHUS XWMHUYECKMX peakiui (pa3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHIOM Oapusi, pasznoxkeHue rugapokcuaa meau (1) mpu
HarpeBaHWU, B3auMOJCHCTBUE Kejie3a ¢ pactBopoM coiu Mmenu (), usydenme crocoOoB
pa3ienieHuss CMeceil: ¢ MOMOIIBI0 Mariurta, (GUIbTPOBaHHE, BHINApUBAaHUE, JAUCTUILIALINSA,
xpoMmarorpadusi, TPOBEACHHE OUYMCTKH TOBAPEHHOM COJIM, HAOMIOJCHUE W OIMCAaHUE
pEe3yNbTaTOB TMPOBEIAEHUS OMNbITA, WLIIOCTPUPYIOUIETO 3aKOH COXPAHEHUs MAacChl, CO3/IaHUE
Moiesield MOJIEKYIT (IITapOCTEP KHEBBIX).

Ba:xHeiue npeacraBuTe/ M HEOPraHMYECKMX BeLIeCTB

Bo3ayx — cmech razos. CocrtaB Bo3ayxa. Kuciaopoa — 3J€MEHT M TPOCTOE BEIIECTBO.
HaxoxaeHnue kuciaopoja B mpupojae, GU3NYecKue U XUMMUUYECKHUE CBOWCTBA (peaKluyd TOPEHHUS).
Okcuapl. Ilpumenenue xucmopoma. CrocoObl MOMydeHUS KHCIOpoJa B JabopaTopuu U
MPOMBINIEHHOCTH. KpyroBopoT kucnopona B mpupoje. O30H — algoTporHas MOAN(PUKAIUS
KHCIJIOPO/IA.

TermoBoit A(PekT XUMHUYECKOW peakInH, TEePMOXMMHUYECKHE YypaBHEHUS, 53K30- H
SHIOTEPMUYECKHE peaKIuu. TOIIMBO: yrojiib W METaH. 3arps3HeHHE BO3AyXa, YCUJICHUE
HNapHUKOBOTO 3P QeKTa, pa3pylIeHne 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 XUMHUYECKUM YpaBHEHUSIM.

®usnyeckue cBoMcTBa BoAbl. Bona kak pactBoputens. PactBopbl. HacklmeHHble 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 Bojabl B mpupojne. 3arpsa3HeHUEe NPUPOIHBIX BoA. OxpaHa M OYMCTKa
MPUPOIHBIX BOJI.

Knaccudukanust Heopranmyeckux coenuHeHnid. Oxcuawl. Krnaccudukamus OKCHIOB:
cosieoOpa3ymomue (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyronme. Homenknarypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [lonyyeHne okcuaos.




OcHoBanmsi. Knaccudukanuss ocCHOBaHM: MIENOYM W HEPACTBOPUMEBIE OCHOBaHUSI.
Homenkiatypa ocHoBaHuid. Pu3nuecKMe M XUMHUYECKHE CBOWCTBa OCHOBaHMU. [lomyuenue
OCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa xuciot. @usndeckue 1 XUMUYECKHE
cBoMcTBa KUCHOT. Pax akruBHocTn MetaiioB H. H. bekerosa. [lonydenue kucior.

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

I'eneTnueckas CBA3b MEXIY KJIaCCAMU HEOPTAHMYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeZesieHue COJEpKaHUsl KUCIOpOoJa B BO3AyXe, MOJIyYeHHUE, COOMpaHue,
pacno3HaBaHUE W HU3YyYEHHUE CBOMCTB KHCIOPOJA, HAOIIOJEHUE B3aMMOJCHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U INpEKpalleHus ropeHus (moxapa), 03HaKOMIJIEHUE C
oOpa3liaMi OKCHIOB M OIUCAHWE WX CBOWCTB, TOJy4YeHHE, COOMpaHUE, pacro3HaBaHUE U
U3ydeHHEe CBOMCTB BOjopona (TopeHue), B3auMmojeicTBre Bogopoma ¢ okcuaom wmemu (1)
(BO3MOXHO HCTIOJB30BaHUE BUCOMATEPUATIOB), HAOMIOACHHE 00pa3IOB BEIIECTB KOJIUUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PACTBOPEHUS BEIIECTB C PA3IM4HON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aMMOJICICTBHE BOABI C MeTalylaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHAIIOB), MCCIIEIOBaHWE OOpa3llOB HEOPTraHWYECKHX BEHIECTB PA3JIMUYHBIX KIJIACCOB,
HaOII0/IEHUE M3MEHEHUS OKPaCKH WHAMKATOPOB B PACTBOpPAx KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3aumoeiictBuss okcuga meau (ll) ¢ pacTBopoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peakuuii HeWTpalau3aluud, NOJYyYEHHUE HEpPACTBOPUMBIX OCHOBAHMI, BBITECHEHUE OJIHOTO
MeTajuia IpyruM U3 pacTBOpa COJIU, PEIICHNE SKCIIEPUMEHTAIBHBIX 3a/1a4 1o TeMe «Bakuenme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiementos /[, U.
MenpeneeBa. CtpoeHne aToMOB. XMMH4YeCKas CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakiuun

[lepBrle TOMBITKA KIACCU(PUKALNUKM XUMHUECKUX dleMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMETbHBIE METAJLIBI, TAJOTEHbI, HHEPTHBIE Ta3bl).
DNEeMEHTHI, KOTOpbIe 00pa3yroT aM(OTepHbIE OKCUIBI U THIPOKCH/IBI.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMUYecKHx »diemeHTtoB J[. .
MenneneeBa. Kopotkonepuognas u miuHHONepuoAHas ¢opmbsl [lepuommyueckoit cucTeMbl
xumuueckux ssemeHToB J[. M. MenneneeBa. Ilepuoasl u rpynmbl. DU3HYECKHd CMBICT
MOPSIZIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIHI DJIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX szpep. HM3oromsl. Onextponsl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMUYECKHX deMeHToB [leproaudeckoil CHCTEMbI
. W. MeHnneneeBa. XapakTepHCTHKa XHMHUYECKOrO DJIEMEHTAa IO €ro IMOJOXKEHUIO B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS pagnuyca aTOMOB XUMHYECKHX 3JIEMEHTOB, METAJUTHYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenne [lepuogmveckoro 3akoHa u I[leproaudeckoil CHCTEMBbI XUMHUYECKHUX AJIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMudeckas CBSI3b. KoBanentnas (monstpHAas " HETOJISIPHAS ) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MoHHas CBs3b.

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

Xumuueckuii IKCnepumMenm:

U3YyYEeHHE OO0pa3loB BEIIECTB METANIOB M HEMETaJUIOB, B3aMMOJCHCTBHE THIPOKCHA
LMHKAa C pacTBOpaMu KHUCIOT W ILIEJIOYEH, MIPOBEACHHUE OIBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHI (TOpEHUE, PEaKLIUU PA3TI0KEHHS], COSTUHEHNS).

Meostcnpeomemnuwie ceasu




Peanuzanus MeXnpeaMETHBIX CBSI3€d NPU M3YYEHHU XMMHUH B 8 KJIACCE OCYLIECTBIISETCS
yepe3 MHCIONb30BaHME KaK OOLIMX €CTeCTBEHHO--HAyYHBIX TMOHATHM, Tak U TOHATHI,
ABJISIOIIMXCSI CHCTEMHBIMHU U1l OTAEIBHBIX PEIMETOB €CTECTBEHHO--HAYYHOIO LIUKJIA.

OO0mue ecTecTBEHHO--HAy4YHbIE TOHATUSA: HAY4YHbIH (DAaKT, TUIOTE3a, TEOPHUS, 3aKOH,
aHanmu3,  CHHTE3,  Kilaccu(ukauus,  MEPUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®usnka: Marepusi, aToM, JJIEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHJA, HW30TOIIbI,
pPaZOaKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUN 3apsl, BELIECTBO, TeJI0, O0bEM, arperaTHOe
COCTOSIHWE BEIIECTBA, a3, ()U3MYECKHE BEJIWYHMHBI, CIUHUIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdhepa, MHHEpaNbl, TOpPHbIE MOPOJIbI, IOJE3HbIC
HCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepuonnueckuin 3akoH. llepuoauueckas cucrema xumuueckux a3emeHtos . H.
MengeneeBa. CrpoeHHe aToOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHHMU CBOMCTB XUMHYECKHX
AJIEMEHTOB NEPBBIX TPEX MMEPUOMAOB, KalMs, KalbLMs U HUX COEAMHEHUH B COOTBETCTBHM C
M0JIO’KEHUEM 3JIeMeHTOB B [leproanyeckoii cucteMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHUAbl XUMUYECKON CBsA3M. THIBI KpPUCTATIIMYECKUX PEIIETOK,
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAUIMYECKOM PEMETKHM W BHJA XUMHYECKON
CBSI3U.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA
BEILIECTB, OTHOCSIIUXCS K Pa3jIMUHBIM KjaccaM HEOPraHWYECKUX COECIUHEHMM, T€HeTHdecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaklUU BEIIECTB, MO TEIJIOBOMY 3(@exTy, Mo H3MEHEHHIO CTEleHen
OKHUCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpPaTUMOCTH, MO YYacTHIO KaTaau3aTopa). DK30- U
HHI0TEPMUYECKUE PEAKIINH, TEPMOXUMHUYECKUE YPaBHEHHUSI.

[TonsiTne o cxopoctu xumuueckoil peakiuu. ITonstue 06 0OpaTHUMBIX M HEOOPATUMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanuse. lloHatne o XumuueckoM paBHOBecHH. DaKTOpPbI, BIMSIOIIME HAa CKOPOCTh
XUMHUYECKON peaKIMU U MOJI0KEHNE XUMUYECKOTO0 PaBHOBECHS.

OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIH, SJEKTPOHHBIA OanaHC OKUCIUTENbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBieHHE YpPaBHEHHMH OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peakiuii ¢ UCMOIb30BaHUEM METO/1a HJIEKTPOHHOTO OaaHca.

Teopust 3MEKTPOIUTHUUECKON NUCCOLMALNU. DIEKTPOJIUTHl U HEIJIEKTPOIUThl. KaTHoHBI,
AQHUOHBI. MexaHu3M JHCCOLMAlMM BELIECTB C pPa3IMYHBIMM BHJAMHU XHMHUYECKOH CBS3H.
Crenens aucconuanuu. CHIBHBIC U C1a0bIE DIIEKTPOIUTHI.

Peakuuu moHHoro oOMeHa. YCIOBUS MPOTEKaHUs peakUil HOHHOrO OOMeHa, MOJHbIE U
COKpaIll€HHbIE MOHHBIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHWW M COJIEH B CBETE
npeCTaBiIeHU 00 3JIEKTPOTUTHUYECKON auccoruanuu. KadecTBEeHHbIE peaklIud Ha HWOHBI
[TonsiTHE O THIPONH3E COTEN.

Xumuueckuii IKCnepumeHm:

O03HAKOMJICHHE C MOJCIAMHM KPUCTALNIMYECKHUX PEIIETOK HEOPraHWYECKHX BEIIECTB —
METAJUIOB M HEMeTalioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJOpHAA HATpHs),
HCCJIEIOBAHUE 3aBUCUMOCTH CKOPOCTM XHMHMUYECKOW PEAKIHWH OT BO3JEHUCTBHS Pa3IMYHBIX
(akTOpOB, MCCIEIOBAaHHE IJIEKTPOIIPOBOJHOCTH PACTBOPOB BEILIECTB, MpoIlecca AMCCOLMAIIUN
KHUCJIOT, IIeno4Yel W cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUEO MAaTEepUalioB), IPOBEJICHUE
OTIBITOB, WITIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHMs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajaka, BblIelieHne ra3a, oOpa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOLUIUX MPUMEPHI




OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMNA (FOPEHME, PEaKLUU PA3JI0KEHUsI, COEIUHEHUs),
pacrio3HaBaHUE HEOPraHWMYECKUX BEIIECTB C IOMOIIbIO KAaueCTBEHHBIX pEakUuil Ha HOHBI,
pellIeHne SKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTtaJyuibl 1 UX COeJUHEHUS

OOmass xapakTepucTHKa TrajoreHoB. OCOOEHHOCTH CTPOEHUsT aTOMOB, XapaKTEpHBIE
crenieHu okucineHuss. CrtpoeHue M (U3MYECKHE CBOWCTBA IMPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOJEHCTBHE C MeTaulaMH, HEMETaJulaMu,
menoyamu).  Xuoposopopoa. ConsiHasg  KHMCIOTa, XUMHUYECKHME CBOMCTBA, IOJIyYeHHE,
npuMeHeHue. [leicTBre X10pa U XJIOPOBOJOPOJa HAa OpraHu3M 4elloBeKa. BaxxHenmue XJopuasl
U MX HAXOXJEHUE B IIPUPOJIE.

OO6mas xapakrepuctuka 35eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (u3Myeckue CBOWCTBA MPOCTBHIX BELIECTB —
KHCIIOpOJia U cepbl. AJUIOTPOIIHBIE MOIU(UKALMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBoZOpOA, CTpoeHue, (U3MYecKHue M XMMUYecKue cBoMcTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, (U3NYECKHEe M XUMHUYECKHE CBOICTBa
(oOume Kak MpeacTaBUTENs Kilacca KUCJIOT M creuuduueckue). XUMHUYECKUE pPEeakluu,
JeKallie B OCHOBE MHPOMBIIIICHHOTO croco0a IoiydeHusl cepHOoil KucioThl. [IpumeHenue
cepHOi KucinoTsl. CoM CepHOM KMCIOThI, KAUeCTBEHHAs peaklus Ha cyibdar-uoH. Haxoxnenue
ceppl U €€ CcoelMHEHUM B Mpupoae. XHUMHUECKOE 3arps3HEHUE OKpY’Kalollel cpenbl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLCHUS.

OOmas xapaktepuctuka 3yeMeHTOB VA-rpymnmnbel. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTEMEHH OKHUCIEHUS. A30T, paclpoCTpaHEHHE B NpUpojJe, (QHU3MYECKHe U
XUMUYeckue cBoiictBa. KpyroBopor a3ora B nmpupoae. AMMHaK, ero pU3MuecKue 1 XuMHUECKue
CBOICTBa, nonyyeHue u npumeHeHne. Coau aMMOHHUS, UX (U3NYECKUE U XMMHUECKHUE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢uznueckue ¥ XUMHYECKHE CBoOicTBa (0OIIMe Kak TMpeACTaBUTENs Kilacca KUCIOT H
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEpAIbHBIX
yno0peHuit. XuMHU4YeCKOoe 3arpsi3sHEHHE OKPYXKAIOMEeH Cpebl COSTMHEHUSIMU a30Ta (KUCIOTHBIE
JIOX/IM, 3arpsi3HEHHE BO31yXa, MOuYBBl U BOAOEMOB). Docdop, amaoTponmHble MOIUPHUKAIMU
docdopa, ¢puznueckue u xumudeckue cpoiicrBa. Okcup docdopa (V) u pocdopnas kuciora,
¢u3nyeckue M XUMHMYECKHE CBOMCTBa, nonydeHue. Vcnonbp3zoBaHue ¢ochaToB B KauecTBe
MUHEPATBHBIX YIO0OpPEHUI.

OObmas xapakrepuctuka s1aeMeHTOB |VA-rpynmbel. OCoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTETIEHU OKUCIIEHHUS. YTJepo/, allIOTPOIIHbIE MOAU(UKAIINY, PACIPOCTPAHEHHE B
npupoje, pusnueckue 1 XUMHUYecKue cBoiicTBa. Ancop6ius. Kpyropoport yriepoaa B mpupoJe.
Oxkcupapl yriaeposaa, ux pU3NYecKue U XUMHUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBbI,
NOJTy4eHHEe U MPUMEHEeHHEe. DKOJIOTUYeCKUe MPOoOIeMbl, CBsI3aHHbBIe ¢ okcuaoM yriepoaa (1V),
TUIOTE3a TI00aIbHOTO MOTEIUIeHHUs KJIMMaTa, MapHUKOBBIM 3QQeKkT. YToibHas KHCIOTa U €€
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MOJydeHHe M mpumeHeHue. KauectBeHHas
peakiusi Ha  KapOoHar-uoHbl. lcmonb3oBanume kapOoHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[TepBoHavanbHble MOHATHS 00 OPraHMYECKUX BELIECTBaX KaK O COEJUHEHMSX YIiepoja
(MeTaH, 3TaH, ATWJIEH, AaleTWUJIeH, ATAaHOJ, IJMIEPHH, YyKCyCHas Kkuciora). IIpupoaHsie
HMCTOYHHMKHU YTJIEBOJIOPOJOB (yroib, MPUPOIHBIN Tra3, HedTh), MPOAYKTHl HX NEpepadOTKH
(OeH3uH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH. [IoHATHE O OMONIOTUYECKH Ba)KHBIX BEILECTBAX:
KMpax, Oeikax, YriaeBoJaX — M HMX pPOJM B JKU3HM 4YelloBeKa. MarepuanbHOE €IMHCTBO
OpPraHMYECKUX Y HEOPraHMYECKUX COECIUHEHHH.

Kpemunii, ero ¢usnveckue M XUMHUYECKHE CBOWCTBA, TIOJYYCHHE W TIPUMCHEHHE.
Coenunaenuss kpemHusi B mpupone. OOmme mnpeacraBneHuss o0 okcuae kpemuaws (V) u
KpeMHHEBOU KuciaoTe. CHIIMKATBI, UX UCIOJb30BaHUE B OBITY, B IPOMBIIINICHHOCTH. BaxkHelme




CTPOUTENIbHBIE MaTepHalibl: KepaMUKa, CTEKJIO, ILIEMEHT, OeToH, ene300eToH. [Ipobiembl
0€30MacHOr0 UCMOJIb30BaHUS CTPOUTEIBHBIX MAaTEPHAIIOB B TOBCEIHEBHOM JKHU3HH.

Xumuueckuii IKCnepumMenm:

U3y4eHrue oOpaslloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISIHOM KUCJIOTHI, MPOBEACHUE
KaueCTBCHHBIX PEAKIUN Ha XJIOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OTBITHI,
oTpaxaromue (pU3MUeCKue U XUMHUYECKHE CBOICTBA TaJlor€HOB U MX COEIUHEHHH (BO3MOXKHO
UCIIOJIb30BaHUE BUJACOMATEPUATIOB), O3HAKOMIICHHE C 0OpaslaMu XJIOpPUAOB (TaJOTEeHUIOB),
O3HAaKOMJICHHE C oOpa3uamMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIHOJIb30BaHUE
BUJICOMATEPHANIOB), HAONIOJeHHEe Tmpolecca OOyrauBaHUS — caxapa TOJ  JICHCTBUEM
KOHIEHTPUPOBAHHON CEPHOM KUCIOTHI, U3yYeHHE XUMUYECKUX CBOWCTB pa30aBICHHON CEpHOM
KHUCIIOTHI, TIPOBEJICHUE KAUECTBEHHOW peaklMu Ha Cyib(ar-uoH W HaAOIOJIEHUE TpH3HaKa e€
MPOTEKaHUs, O3HAKOMIJIEHHE ¢ (PU3MYeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M HX COeIUHEHUN
(BO3MO’KHO HCITOJIb30BaHHE BUCOMATEPHAIIOB), 00pa3liaMy a30THBIX M (POCHOPHBIX yIOOpPEHHUH,
MoJlyueHue, coOMpaHue, pacro3HaBaHHE W U3YyUYEHHE CBOMCTB aMMHUaka, IPOBEICHHE
KAUeCTBCHHBIX peaknuid Ha HMOH aMMOHUsA U Qocdar-uoOH M U3YYCHHE NPHU3HAKOB WX
MPOTEKaHUs, B3aMMOJICHCTBHE KOHIIEHTPUPOBAHHON a30THON KHUCIOTHI C MEIbI0 (BO3MOXHO
WCIIOJIb30BAaHUE BUICOMATEPUAJIOB), M3YYCHHE MOJENEH KPUCTALIMYECKUX PEMIETOK anamasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C TPOIECCOM aAcopOLMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTHBOTA3a, MOJIyYeHne, coOupanue, pacrio3HaBaHue
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEICHHE KAaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHUJIMKAT-UOHBI M W3Yy4YCHUE TMPU3HAKOB HX TMPOTEKAHMs, O3HAKOMJICHHE C MPOAYKIUEH
CUJIMKATHOM MPOMBIIIIEHHOCTH, PELIEHUE SKCIEPUMEHTANbHBIX 3aJad Mo Teme «Baxueimue
HEMETaJUTbl U UX COCTUHEHUSD.

MeTta/ibl M UX COCAUHEHUS

OOmas xapakTEepUCTHKA XWMHUYECKHX DJEMEHTOB — METAJJIOB HAa OCHOBAaHUU HX
nosnoxeHus B [lepuonnueckoii cucreme xumudeckux snemeHToB . 1. MenneneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeTtamueckas CBs3b M METATMYECKas KPUCTAJTMYECKast
peméTka. DIEeKTPOXUMHUYECKUN psJ HanpsbDKeHUH MeTamioB. Pu3MuecKue U XUMHUYECKHE
cBoicTBa MeTauioB. OOmuKe crocoObl MOJy4eHUsT MeTaJlIoB. [IoHsATHE O KOPPO3UM METAIIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI X OT KOppo3uu. CIiaBsl (CTallb, YYT'YH, AIOpaTIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJIEHHOCTH.

[[{enounble MeTaNIbL: TIOJIOKEHUE B Ileproanueckoil cucreMe XMMUYECKUX 31eMeHToB /1.
N. MenneneeBa, CTpoeHHE UX aTOMOB, HaXOXEHUE B TMpupoje. OPuznueckrue U XUMHYECKUE
CBOIiCTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI ¥ TUAPOKCUIBI HATPHS U Kamus. [[pumeHnenue
MIEJIOYHBIX METAJUIOB U UX COCTUHECHUM.

[IlenoyHo3emMenpHBIE METAUIBl MarHuii M KajlbLUi: nonokeHue B Ilepuoamueckoit
cucreme xumuudeckux snemeHToB [[. M. MeHneneeBa, CTpOEHHME WX aTOMOB, HaXOXKICHUE B
npupoje. Puznueckue U XMMUYECKHE CBOIMCTBA MAarHus W Kaiblus. BaxHeimme coearnHeHUs
KaJbpus (OKCUM, TUAPOKCUA, cosin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHTtoB J[. WM.
MenpeneeBa, CTpo€HHUE aToMa, HaxoXJeHue B npupojae. Ousndyeckne u XMMHUECKHUE CBONCTBA
amroMuHUSA. AMQOTEpHBIE CBOWCTBA OKCH/IA U TUIPOKCH]IA ATFOMHHHSIL.

Kenezo: mnonoxenue B Ilepronnueckod cucteMe XuUMUYeCcKHX a3nemeHTtoB J[. H.
MenieneeBa, CTpO€HHE aTOMa, HaxOXJAeHHE B mpupoae. Ouznyeckne U XMMHUYECKUE CBOMCTBA
xene3a. Oxcunpl, ruapokcuasl U comu xene3a (l1) u xeneza (Ill), ux cocras, cBoiicTBa u
MOJIy4eHHE.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C O00pa3laMi METa/lIOB M CIJIaBOB, UX (U3UUYECKUMH CBOMCTBAMH,
U3YYEHUE PE3yJIbTaTOB KOPPO3UU METAJJIOB (BO3MOXKHO MCIIONBb30BaHHE BHAEOMATEPUAIIOB),
0COOEHHOCTEN B3aMMOJEHCTBUS OKCUAA KaJbLUs U HATPUS C BOJOH (BO3MOYKHO MCIIOJIb30BAaHUE
BUJICOMATEpHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, IMpollecca TOPEHHUs Kee3a B




KHCIOpoe  (BO3MOXKHO — MCIIOJIB30BAaHME  BUACOMATEpUAOB), IPU3HAKOB  IMPOTEKaHUS
KAaYeCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, KajablUs, aIFOMUHUS, LUHKA, *kene3a (l1) u xenesa
(1), mequ (1), HaOnrOIEHME U ONKMCAHKE MPOLIECCOB OKPALIMBAHUS IJIAMEHH MOHAMH HATPHSL,
KaJusl U KaJiblidg (BO3MOXHO HCIIOJIb30BAaHHME BHAEOMATEpUANIOB), UCCIEIOBaHIE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHHUS U THJIPOKCH/IA LIMHKA, PELIEHUE 3KCIIEPUMEHTAJIbHBIX 33a4 110
TeMe «BaxkHelre MeTaibl U UX COSAUHEHUSY.

XuMHA M OKpYsKaoIas cpeaa

BemiectBa 1 MaTepuaibl B MOBCEJHEBHOM JKHU3HH 4YeloBeka. be3omacHoe MCIoyib30BaHUE
BEIIECTB M XMUMHYECKMX peakuuii B ObiTy. IlepBas momomrs mpu XHMHYECKHX OXKOTax W
OTpaBJICHUSIX.

XHMHYECKOE 3arps3HEHUE OKpPY)KAIOILEel cpefbl (MpeaeabHas JOMyCcTUMasi KOHLIEHTpalus
BemecTs, ganee — [1J1K). Poib XxuMuu B pereHun 3KOJIOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3oB MaTepralioB (CTEKIIO, CIJIaBbl METAIJIOB, MOJIMMEPHBIE MAaTEPUAJIbI).

Meoswcnpeomemmnnie ceasu

Peanuzarus MeXNpeAMETHBIX CBA3EH MPU M3yUYEHUU XUMUU B 9 Kilacce OCyIIEeCTBISETCS
Yyepe3 HCIOJb30BAaHME KaK OOMIMX ECTeCTBEHHO-HAYYHBIX IIOHATHH, TaK W MOHATHH,
SBIISIOIINXCSI CHCTEMHBIMHU IS OT/ACTBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO [IUKJIA.

OOme ecTecTBEHHO-HAYYHbIC IOHATHSA: HAY4HbIM (akT, THUHoTe3a, 3aKOH, TEOpus,
aHalW3,  CHUHTE3,  KiIaccU(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPHUMEHT,
MOJICIIMPOBaHKE, U3MEPEHHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3((eKT, TEXHOIOTHS, MaTepHaIbl.

Ousuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HOH, HYKJIHJ, HU30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, JJIGKTPUYECKUI 3apsal, MPOBOJHUKH, TOIYIPOBOJHUKH,
JUBJIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe COCTOSIHME BEIIEeCTBa, Ias,
pacTBOp, pacTBOPUMOCTb, KpUCTAJUIMUECKAss pEIIETKa, CIUIaBbl, (U3MUYECKHE BEIMYMHBI,
€AMHMILIBI U3MEPEHUS, KOCMUUYECKOE IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bl, CoNHIIE.

buonorust: ¢otocunTes, apixanue, O6uocdepa, 3KocucTeMa, MUHEpajIbHbIE YAOOpEHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIIBHBIE BEILIECTBA.

['eorpadus: atmocdepa, ruapochepa, MHUHEpAIbl, TOPHBIE TIOPOJbI, IOJE3HbBIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.




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

JIMMHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUS NPOTpaMMbl OCHOBHOTO 0OmmIero o0Opa3oBaHus
JOCTUTAIOTCS B XOJIc O0OYYCHHUsI XMMHUHU B €IUHCTBE YUECOHOM M BOCITUTATEIBHOM JICATEIHEHOCTH B
COOTBETCTBUM C  TPAAUIMOHHBIMH  POCCHUMCKHMH  COLMOKYJIBTYPHBIMH M  JyXOBHO-
HPaBCTBEHHBIMH IEHHOCTSIMH, MPUHITHIMH B OOIIECTBE MPAaBUJIAMH U HOPMaMH TOBEICHHS U
CIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLIMATM3AINN 00yIarOIIUXCS.

JIMYHOCTHBIE pE3yJIbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIOMIUXCS PYKOBOJCTBOBATHCS
CHCTEMOW TO3WTHUBHBIX IIEHHOCTHBIX OPUEHTALMH M PACHIMPEHHE OIbITAa JCATEIHHOCTH Ha €€
OCHOBE, B TOM YHCJIC B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[ICHHOCTHOT'O OTHOIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJIC/INI0, TIOHUMaHMs 3HAYCHUsS XMMHUYCCKOH HAYKH B JKU3HHM COBPEMEHHOTO OOIIEeCTBa,
CIIOCOOHOCTH BJIAJCTh JIOCTOBEPHOW MH(OpMALUEH O MEePEIOBBIX JOCTHKCHUSX M OTKPBITHSIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpPOWCTBE
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOro BOCIUTAHUS:

NPE/ICTABICHUS. O COLMAIBHBIX HOPMAax M MPAaBWIAX MEKJIMYHOCTHBIX OTHOIICHHH B
KOJUICKTHBE,  KOMMYHHKATHBHOW  KOMIICTEHTHOCTH B OOINECTBCHHO  IIOJIC3HOW,
y4eOHO-MCCIIE0BATEIbCKOM, TBOPYECKOW W JAPYIMX BHIAX JEATEILHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOIl COBMECTHOM JIESTENBHOCTH MTPH BBIITOJHEHUH Y4eOHBIX, TO3HABATEIbHBIX 3a/1ad,
BBIIIOJTHEHUM XUMHYECKUX JKCIIEPUMEHTOB, CO3JaHUM YYEOHBIX IMPOCKTOB, CTPEMJICHHUS K
B3aMMOIIOHMMAHHIO U B3aMMOIIOMOIIM B IPOIIECCE ITOH yueOHOW AeATETHHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TIOBEICHHE M MOCTYIKH CBOMX TOBapHIIEeH C TO3WIMH HPABCTBEHHBIX H
IPaBOBBIX HOPM C Y4ETOM OCO3HAHHS MOCIEACTBUIA MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSI:

MHPOBO33PEHUYECKHE  MPEACTaBICHHUS O  BEHIECTBE W XUMHYECKOM  PEaKIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH M COCTABIISIONIAE OCHOBY JUIS
NOHUMAHUSI ~ CYIIHOCTM HAY4YHOW KapTUHBI MHpa, MpPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJbI, B3aMMOCBS3SX YEIOBEKAa C MPHUPOJHOM CpPEeoid, O poiH
XMMHH B TIO3HAHUH STHX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBICE MOTHBBI, HAIIPABJICHHBIC HA MOJYYCHHUE HOBBIX 3HAHUN MO XUMHH,
HEOOXOJMMBIE s OOBSCHEHUS HAOMI0AaeMbIX MPOIECCOB W SBICHHH, IT03HABATEIbHOM,
UH()OPMAIIMOHHON U YNTATENILCKON KYJIbTYPhI, B TOM YHCJIC HABBIKOB CAMOCTOSATEIBHOM pabOThI
C Y4eOHBIMH TEKCTaMH, CIIPaBOYHOHN JIMTEPaTypoH, JOCTYIMHBIMH TEXHUYECKUMH CPEICTBAMH
UH()OPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYYEHUIO M TO3HAHWIO, JIF0OO3HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHONW W HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HAIpaBJICHHOCTH U YPOBHS 00y4YeHUs B AajbHEHIIEM;

4) popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAaHUE IICHHOCTH JKWU3HHW, OTBETCTBEHHOIO OTHOIICHHS K CBOEMY 3JIOpPOBEIO,
YCTAHOBKM Ha 3JI0POBBI 00pa3 >KU3HH, OCO3HAHWE TIOCICACTBUIA W HENPHITHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojsl, HAapKOTHKOB, KYpPEHHs), HEOOXOAUMOCTH COOJIOACHUS
mpaBu O€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMU B OBITY M pPEalbHOU
KH3HU;

5) TPy10BOT0 BOCIIMTAHUS

MHTEPEC K MPAaKTUUECKOMY U3YUCHHUIO MTPOPECCHil U TPpyla Pa3IHYHOTO poja, YBOKEHHE K
TPyAy ¥ pe3ylbTaTaM TPYIAOBOH NEATEILHOCTH, B TOM YHCJIEC Ha OCHOBE IPUMECHCHUS
OpeJMETHBIX 3HAHWUM 10 XUMHH, OCO3HAHHBIA BBHIOOP WHIMBHIYAIbHOW TPACKTOPUH




MPOJODKCHHUST O0pa3oBaHUsA C YYETOM IJUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpohecCHoHaIbHOU N1eATENbHOCTH 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 €€ CYIIECTBOBaHUS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHoro obpasza *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICUXHUYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOIIOACHUS MpaBUil 0€30MacCHOTO MOBEACHUS IPU paboTe ¢ BellleCTBaMH,
a TaK)Ke B CUTYyalHsIX, YTPOKAOIIKX 3JJ0POBbIO U KU3HU JIOJIEH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUS, MMOJIydaeMble NpPU H3YYECHUU XUMHH, JJIS pelleHus
3a71a4, CBA3aHHBIX C OKPYKAIOUIEH PUPOJHON CPENOM, ISl TOBBILICHUS YPOBHS 3KOJIOTHUYECKOM
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTMYECKUX Mpo0JieM U MyTed WX pelieHUs
MOCPEACTBOM METOJOB XMMHH, IKOJIOTHUYECKOTO MBIIIJICHHS, YMEHUS PYKOBOACTBOBATHCA UM B
MI03HABATEJIbHOM, KOMMYHUKATUBHOM U COLMATIbHOM MPAKTHKE.

METANPEAMETHDBIE PE3YJIbTATHBI

B cocraBe MeTampeaMETHBIX Pe3yJlbTaTOB BBIICISIOT 3HAYUMBIE IS (OPMUPOBAHUS
MHPOBO33PEHHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, THIOTE3a, (aKT, CUCTEMA,
MPOLIECC, IKCIIEPUMEHT U JAPYToe.), KOTOPbIE UCMOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
peaIMeTax | IMO3BOJISIFOT HA OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMUPOBATH MIPEICTABICHHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U yHUBEpCAIbHbIE ydeOHbIe NEHCTBUS (TIO3HABaTEIbHbIE,
KOMMYHHKATHBHBIC, PETYJSATUBHBIC), KOTOpble 00ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENILHOMY TJIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

Ilo3naBaTebHbIE YHHBeEPCAJbHbIE YUeOHbIE 1eHCTBUS

ba3oBble Jiornyeckune 1eHCTBUA:

YMEHHSI HCIOJIB30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUSI TPU OCBOCHHHM 3HAHUIA:
pacKpblBaTh CMBICH XHUMHUYECKUX TMOHSATHHA (BBIAENATh MX XapakTEpHbIE MPU3HAKH,
yCTaHaBIUBATh B3aUMOCBSI3b C JIPYTUMU MOHSATUSIMH), UCIIOIB30BATh MOHATUS IJIsI OOBSICHEHUS
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAHUS M KPUTEPUU s KIacCHU(PHUKAIUU
XAMHYECKHUX BEIIECTB U XUMHUYECKUX PEAKIMM, YCTAHABIMBATh NPUYMHHO-CIEACTBEHHBIE CBSI3U
MEXy OOBEKTaMHU U3YyU€HUs, CTPOUTH JIOTUYECKUE pacCyXIeHUs (MHAYKTUBHEIE, IeYKTUBHbIE,
110 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKJIFOUCHHS;

YMEHHE MPUMEHSTHh B Mpollecce MO3HAHHS MOHATHS (MPEAMETHbIE U METalpeIMETHbIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HUCIIOJIB3yeMble B XUMHUHU, MPEOOpPa3OBBIBATH IIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJ DJIEMEHTA),
XUMUYeckass (opmylia W ypaBHEHHE XHMHYECKOW peakiuu — TpU PEIICHHH YydeOHO-
[I03HABATEJIBHBIX 33/a4, C YYETOM OTUX MOJCIbHBIX IMPEIACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBCHHBIC MPU3HAKH H3YYa€MBIX OOBEKTOB — XUMHUYECKHX BEIIECTB H
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHBIE CBSI3U U
MPOTUBOPEYUS B U3YyHaEMbIX MTPOIECCAX U SBJICHUSX.

ba3zoBble ucciieoBare/ibCKue 1eMCTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOIMPOCHI B Ka4€CTBE MHCTPYMEHTA IO3HAHUA, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYKJICHUM;

MPUOOPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHHM3AIMH M TPOBEICHHUIO yUYECHHUYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJIOM IPOIecca, CaMOCTOSATEIHHO MPOTHO3UPOBATH €r0
pe3ynbTaT, (GOpMyIUpoBaTh OOOOIICHHS M BBIBOJALI MO pE3ylbTaTaM MPOBEAEHHOTO OIBITA,
MCCJIEIOBAHMsI, COCTABIISATh OTUET O POeNIaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yYMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH MHPOPMAIIHIO PA3IUYHBIX BUOB
1 HOpM IIPEJCTABICHHUS, TTOYIaEMYIO M3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJSPHAS IUTEpATypa




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

YMEHUE IPUMEHSTH Pa3IMYHbIe METO/IbI U 3aMPOCHI PU TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX JIJIsl BBINIOJHEHUS YU€OHBIX U MO3HABATEIbHBIX 3a7a4
OTpeNeIEHHOr0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJIB30BaHUS HH(POPMALIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTHI, OBJIaJIeHUE KYJIbTYpOil aKTUBHOTO MCIIOIb30BAHUS Pa3IMUHbIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMY IpenCTaBICHUS
uH(pOpMallMl ¥ WIUTIOCTPUPOBATH peEIIaeMble 3a/ladyd HECIOXKHBIMU CXEMaMH, JuarpaMMamu,
npyrumu popmamu rpaduky U ©X KOMOUHALIUSAMU;

YMEHHE HCIOJIb30BaTh W aHAJIM3UPOBATh B Ipollecce Y4eOHOM U HCCieI0BaTeNIbCKOU
NEeSITeIbHOCTH NH(POPMAIIHMIO O BIHUSHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 XO35SHUCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPYXaroIe MPUPOIHON CPEeIbl.

KoMMyHUKaTHBHbIE YHHBepcaIbHbIe Y4eOHbIe JelcTBUA:

YMEHMsI 3aJaBaTh BOMNPOCH (B Xole auanora M (WIKM) JUCKYCCHH) IO CYIIECTBY
oOcyxmaemMold TeMmbl, (HOPMYIHPOBATH CBOM NPEIIOKEHHUS OTHOCHUTEIFHO BBITIOJHEHUS
peJIOKEHHON 3a1a4H;

YMEHUS TPEACTABIATH MOJYyYSHHbIE Pe3yIbTaThl TO3HABATEIBHOMN JIESTEILHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh IMPE3CHTALUI0 pPEe3yNbTaTOB BBINOJIHEHUS XUMHYECKOTO
IKCIIEPUMEHTa (JIA0OPATOPHOTO OTBITA, JTAOOPATOPHOH pPabOTHI IO WCCICAOBAHUIO CBOHCTB
BEIIECTB, yUeOHOTO MMPOEKTA);

YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIHHON U
HCCJIEIOBATENLCKON NIeATEIbHOCTH IPU PEIICHUH BO3HHUKAIONIMX MpoOJieM Ha OCHOBE yuéTa
OoOLIMX HMHTEPECOB M COIJIaCOBaHMS MO3UIMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBbI», KOOPJIMHAIIUS COBMECTHBIX JIEHCTBHI, ONpeeNieHNe KPUTEPUEB 10 OI[EHKe KayecTBa
BBITIOJITHEHHOU pabOThI U IpyTue).

PeryasitTuBHbIe YHUBepCaJbHbIE y4eOHbIe 1eiicTBHUS:

YMEHHUE CaMOCTOSITENIHO OMPEACIATh LENH IeSTeIbHOCTH, IJIAHUPOBATh, OCYIIECTBIISATD,
KOHTPOJHMPOBAaTh M TPU HEOOXOAWMOCTH KOPPEKTUPOBATh CBOIO JEATEIHOCTh, BHIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHHus Y4eOHbIX M IO3HaBaTeNIbHBIX  3ajad,
CaMOCTOSITENIFHO COCTABJIATh MJIM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJIrOpUTM JIEHCTBHHA NHpuU
BBIITOJIHEHUH 33/1aHUH C y4ETOM TMOJydeHHs] HOBBIX 3HAHMH 00 H3y4aeMbIX OOBEKTax —
BEIIIECTBAX U PEaKLUAX, OLIEHUBATh COOTBETCTBHE MOJIYYEHHOIO pe3yibTaTa 3asBJICHHOM LienH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPE/JIaraéMbIe B YCIIOBUH 3a/IaHUI.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pPeE3yJIbTAaTOB 110 OCBOEHHIO O005S3aTEIbHOIO COAEPIKAHUS,
YCTQHOBJICHHOTO JaHHOM (exepanpbHOW pabouell MporpamMmoi, BBIJIENAIOT: OCBOCHHBIE
0o0ydJaronMucs Hay4YHbIe 3HAHUS, YMEHHS € CIIOCOOBI JEHCTBUM, crnenuduyueckue s
OpeIMETHOM 00sacTH «XUMUS», BUIBl JEITEILHOCTH MO TOJTYYEHHI0 HOBOTO 3HAHHUS, €ro
UHTEPIPETAINH, TPEOOPA30BAHHIO U TIPUMEHEHHUIO B PA3JIMUHBIX YICOHBIX U HOBBIX CHTYaIUsX.

K konuy oOyuenust B 8 kJiacce mpeIMeTHbIE 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
HEOJHOPO/IHAsI), BaJCHTHOCTh, OTHOCHUTEIbHAas aTOMHAs W MOJIEKYJISipHAs Macca,
KOJIMYECTBO BEIECTBA, MOJb, MOJSIpHAs Macca, MaccoBas 0Nl XHMHUYECKOTO
JJIeMEHTa B COEJUHEHHH, MOJISIPHBI 0O0BEM, OKCHI, KHCIOTa, OCHOBAaHHE, COJIb,
AIIEKTPOOTPHULIATEIILHOCTh, CTENICHh OKUCIICHUS, XUMHYECKas peakiysl, Kiaccudukanus
peaxuii: peakiuu COeIMHEHUs], PEaKIUU Pa3I0KEeHHs, PeaKIMK 3aMeIICHUs], peaKlIuu
o0MeHa, 9K30- ¥ SHIOTEPMUYECKHUE PEAKIINH, TEINIOBOM A (PEKT peakluy, sIpo aToMa,
JJIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, pajuyc aromMa, XMMHUYecKas CBS3b,




NOJIIpHAsl M HEIOJIApHAs KOBAJIECHTHAsl CBA3b, MOHHAs CBS3b, MOH, KaTMOH, aHUOH,
pacTBOp, MaccoBasi J10JIsl BelllecTBa (MPOLIEHTHAs KOHIEHTPaLUs1) B pacTBOPE;

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

® UCHOJb30BATh XWUMHUYECKYIO CHUMBOJHUKY U COCTaBIeHUS (OpMyn BEIIECTB U
YPaBHEHUN XMMUYECKUX PEAKLUH;

® OmpeleNsITh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTEMEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJICKHOCTh BELIECTB K
OTpeNeIEHHOMY KJIacCy COEIMHEHMH 1O (GopMysiaM, BHJI XHMHYECKOH CBS3U
(xoBaJIeHTHas! ¥ MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

e packpbiBaTh cMbIch [lepuonnueckoro 3akona . M. MeHueneeBa: 1eMOHCTPUPOBATh
NOHMMAHUE MEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX 3JEMEHTOB OT HX
nonoxkeHus B Ilepumonnyeckoil cucreMe, 3aKOHOB COXPAHEHMsI MacChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOIaJIpo;

® ONUCHIBATh U XapakTepu3oBaTh TabianuHyro ¢opmy Ilepuonnyeckoil cucTeMsl
XUMHYECKHX JJIEMEHTOB: pa3nyaTh IMOHATUS «IJ1aBHas moArpymmna (A-rpymma)» u
«mmobounass moarpynmna (b-rpymma)», Mamble W OONbIIME TEPHOABI, COOTHOCHUTH
o0o3HavYeHHsI, KOTOpble UMeroTcs B Tabnuie «llepuognyueckas cucteMa XUMHYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB M 3apsal sApa, o0llee YHUCIO JJIEKTPOHOB H
pacnpeneseHre ux 1o 3JIEKTPOHHBIM CII0SIM);

e KiIaccu(UIUPOBATh XUMUYECKHE JIEMEHTHI, HEOPTAaHUYECKUE BEIIECTBA, XUMHUYECKHE
peakuuu (MO0 YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIJIOBOMY
sdexry);

e XapakTepu3oBaTh (ONMMUCHIBATH) OOIIME XMMHUYECKHE CBOICTBAa BELIECTB pa3IMYHBIX
KJIaCCOB,  IIOJATBEp)KJas  ONHUCAHUE IPUMEPAMH  MOJIEKYJSIPHBIX ~ ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

® [IPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX KAa4E€CTBEHHOIO COCTaBa,
BO3MO>KHOCTH NMPOTEKaHUSI XUMUYECKUX MTPEBPALICHUN B PA3JIMYHBIX YCIIOBUSX;

® 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 MBICIUTENBHONW JEATEIBHOCTH — aHAlIW3 U CUHTES,
CpaBHEeHHE, 0000IIeHHE, CUCTEeMAaTH3aINI0, KIacCU(UKALUIO, BBIBICHUE MPUUYUHHO-
-CJICICTBEHHBIX CBSI3€H — JIJII M3Y4YEHHUS CBOMCTB BEIIECTB U XUMUYECKUX PEAKIUH,
€CTeCTBEHHO-HAy4YHble =~ METOAbl  TO3HAaHUS  —  HAONIOZeHHWE,  HM3MEpeHHe,
MOJIEJTUPOBAaHUE, SKCIIEPUMEHT (peasbHbIN U MBICIEHHBIN);

e CleloBaTh IMIpaBUJaM TOJb30BAaHUS XMMHUYECKOH TMoOCyIol H  J1abOpaTOpHBIM
00OpyJOBaHUEM, a TaKXe MpaBUIaM OOpallleHUs C BEIIECTBAMU B COOTBETCTBUH C
MHCTPYKUHUSMHU MO BBIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOTYYEHHIO
U COOMpPaHUIO Ta3000pa3HBIX BEHIECTB (BOAOPOJAAa M KHUCIOPOJA), NMPHUTOTOBICHUIO
pPacTBOpPOB € OMPEACIEHHON MacCOBOM J0JIEW pacTBOPEHHOTO BELIECTBA, MNIAHUPOBATH
Y IIPOBOAMTH XUMHUYECKHE 3KCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILEIOUEN U
KHCJIOT C TIOMOIIBI0 HHIUKATOPOB (JIakmMyc, (heHomdTaaenH, METUIIOPaHK U IPYTHeE).

K xonmy oOyueHust B 9 kJjacce mpeIMETHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMEHHM:

® pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKMX INOHATHUN: XUMHUYECKUH SJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHWOH, IIPOCTOE BEILIECTBO, CJI0KHOE BELLIECTBO, BAJIEHTHOCTb,
3EKTPOOTPHULIATENILHOCTb, CTENEHb OKUCICHMS, XMMHUYECKas peakius, XUMHUYecKas
CBSI3b, TEIUIOBON 3((EKT peakimnu, MOJb, MOJSIPHBIA 00BEM, PacTBOP, DIEKTPOJIUTH,




HEBJICKTPOJIUTHI, AJEKTPOJIUTHYECKAs JAUCCOLMAIMS, PEaKIud HOHHOro oOMeHa,
KaTajau3aTop, XHUMHUYECKOe paBHOBecHE, OOpaTHMble U HEOOpaTUMbIE pEaKIIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEIb,
OKHUCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEpHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasi, HOHHAs, MeETAJJIMYEcKas), KpUCTAIJIMYECKas peléTka, KOoppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH peakIuu, MpeIeibHO TOIMyCTHMAas
koHueHrpauus [I/IK Bemecrsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMYECKUX TMOHSATHI M MPUMEHSATH 3TH
MIOHSITHS TIPY OMTUCAHUH BEIIECTB M UX MPEBPAIICHUIL;

UCIIONIb30BaTh XMMHMYECKYI0 CHMBOJUKY [UJIsl COCTaBjieHHsI (OpMysd BEIIECTB U
YpaBHEHUN XUMUUYECKUX PEaKIIN;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCJIEHHUS XUMHUYECKHMX JJIEMEHTOB B
COECIMHEHUSAX PpA3JIMYHOIO COCTaBa, IMPUHAIJICKHOCTh BEIIECTB K OINpEeAEIEHHOMY
KJIacCy COelMHEHUN mo Qopmysiam, BUA XUMHUYECKOW CBs3U (KOBAJICHTHAs, MOHHAs,
METAJIJIMYECKasl) B HEOPraHMYECKUX COEIMHEHUSX, 3aps)l HOHA IO XUMHYECKOH
dbopmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPraHWYECKUX COCIUHEHUH, TUI
KPUCTAJJIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbich [lepuoanueckoro 3akona JI. . MenaeneeBa U 1eMOHCTPUPOBATH
ero MOHMMAaHME: OMMUCHIBATH M XapaKTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CUCTEMbl XMMHMUYECKHUX OJJIEMEHTOB: pa3jinyaTh MOHATUS «rJaBHas mnoArpynna (A-
rpynna)» u «mnobounas mnoxrpymma (b-rpynma)», maneie u OonblIMEe MEPUOBDI,
COOTHOCUTh O0O3HAuU€HHUs, KOTOpbIE MMEIOTCS B MEPUOJUYECKON Tabiuue, ¢
YHCIOBBIMU XapaKTEPUCTHUKAMHU CTPOEHHUS aTOMOB XMMHUYECKUX IJIEMEHTOB (COCTaB U
3apsa Aapa, o0IIee YMCiIo 3JIEKTPOHOB U pacHpeleIeHUe UX 10 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOILIMEe 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB 3JEMEHTOB M UX
COEIMHEHUI B IpeJieax MasbIX MEPUOJIOB U TJIABHBIX MOArPYNN C YYETOM CTPOEHHS
UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (MO YUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIUU BELIECTB, MO TEIJIOBOMY
3 dexTy, 10 U3MEHEHUIO CTENEHEeH OKUCIEHHUSI XUMUYECKHX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME U CHEHUPUUYECKHE XUMUYECKHE CBONCTBA
IIPOCTBIX U CIIOKHBIX BEIECTB, MOATBEPK/1asl ONMKUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUH;

COCTaBJIITh YPABHEHHUS HJICKTPOJIUTHYECKON TUCCOLUAIIMU KHUCIIOT, IIEJI0YEd U COJIEH,
MOJIHBIE U COKpALIEHHBIE YPAaBHEHUS peaKIMii HOHHOrO OOMEHa, ypaBHEHUS peaKlUid,
MOJATBEPXKJAIOLINX CYLIECTBOBAHME TE€HETUYECKOW CBSA3M MEXIY BELECTBAMU
pa3IMYHbIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBHUTENBHBIX PEAKIMI MOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

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

BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB, MacCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTa 1Mo (opMylie COeIMHEHHSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOMN peaKIuu;

coOnrofaTh MpaBuia MOJB30BAHUS XUMHUYECKOM MOCcyno ©  J1abopaToOpHBIM
o0opy/soBaHuEM, a Tak)Ke IpaBuia OOpallleHUs C BEIIeCTBAMU B COOTBETCTBUH C
WHCTPYKIIUSMHU TIO BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OMBITOB IO MOTYYCHHIO
u coOMpaHHWIO Ta3000pa3HBIX BEMECTB (aMMHMaka MW  YIJIGKHMCIOTO Tasa).




TEMATHYECKOE IINTAHUPOBAHUE
8 KVIACC

N KouinuecTBO 4acon 3J'leKTp0HHBIe
h HaumeHoBaHMe pa3esioB U TeM NPOTrPAMMbI IpakTHYecKHe (undposbie)
/
n/n Bcero KonTposbHbIe padoThI paGoThi 06pa3.pecypebt
Pasnea 1. [lepBoHayanbHble XUMUYeCKHe TIOHATHS
11 Xumus — BaykHast 001aCTh €CTECTBO3HAHUS U 5 2 Bubmuoreka LOK
' MPAKTHYECKON JISSITEIbHOCTH YEJIOBEKa https://m.edso00.ru/7f41837c
1.2 BemiecTBa 1 XuMHU4eCKUE peakIiuu 15 1 ﬁtytlgg'l;ll(r)'r:zl:;(]jjorﬁl7 £41837¢
HUroro mo paznemy 20
Pa3znen 2. Baxkneiinue npeacTaBuTe Il HEOPraHMYECKUX BElECTB
21 Boznyx. Kucnopon. Ionstue 06 okcumax 6 ﬁ;g;%ﬁi%iﬁﬁﬁﬁ £41837¢
2.2 Bogopon.llonsTie 0 KUCIOTax U COMSAX 8 1 ﬁtl/tlgg'l;llﬁfgig}ﬁﬁ/? £41837¢
2.3 Bopa. Pacteopsl. [Torsrue 06 ocHOBaHUSIX 5 1 1 Eggg_?/onﬁaasiorﬁﬂ £41837¢
. bubmmoreka IIOK
24 OcCHOBHBI€ KJIAaCChl HEOPTaHUYECKUX COETMHEHUH 11 1 1 https:/m.edso0.ru/7f41837¢
Hroro o pasneny 30

Paznen 3. [lepuoguuecknii 3axon u Ilepuoanueckasi cucreMa xumuyeckux 3j1emenToB Jl. M. Menneneena.

OKHCINTEIbHO-BOCCTAHOBHTEIbHbIE pe€akuumu

CTpOCHHe aToOMOB. XHUMHYECKAasl CBA3b.

[Tepunonnueckuii 3axkoH u [lepuoanueckas cucrema

bubmuoreka IIOK

3.1 xXuMu4ecKkux 3aeMmeHToB J[. Y. Mennene-eBa. 7 https:/m.edsoo.ru/7f41837¢
Crtpoenue aroma
32 Xumugeckas cBsi3b. OKUCIUTEIHHO- 8 1 bubnuoreka [IOK
' BOCCTAHOBHUTEJIBHbIE PEAKITHH https://m.edso0.ru/7f41837¢
bubmuoreka LIOK
Hroro no pasaery 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 Bubmorexa LHOK
P P https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 5
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9 KJIACC

KoanuecTBo 4acoB

N HaumeHoBaHMe pa3aesioB U TeM NPOTrPAMMbI KonTtposbHble IIpakTuyeckune UIEKTPORHbIE (HPPOBLIC)
n/n Bceero o0pa3oBaTesibHbIE PecypcChl
padoThI padoThI
Pa3nen 1. BemecTBo M XMMHYecKHe peaKIMA
11 [ToBTopenue n yriybieHre 3HaHUI OCHOBHBIX Pa3esioB Kypca 8 5 1 Bu6mmoreka LIOK
KJ1acca https://m.edso0o.ru/7f41a636
1.2 OcCHOBHbIE 3aKOHOMEPHOCTH XUMHUYECKUX PEAKITHIA 4 BH6H_HOTeKa LIOK
https://m.edsoo.ru/7f41a636
1.3 ONeKTponuTHIecKas Juccoranus. XuMHUUecKre peakliii B pacTBOpax 8 1 1 Egg;ﬁ:gi%igﬁljﬂ 412636
Uroro no pazaeny 17
Pasnes 2. Hemeranibl M X cOeAUHEHUSI
21 OO0mas xapakTepUCTHKa XUMUUECKUX 31eMeHTOB VIIA-rpynmesl. 4 1 Bbubaunoreka [JOK
["anoreHst https://m.edsoo.ru/7f41a636
29 OO0mas XxapakTepuCTHKa XUMHIeCKHuX 37eMeHTOB VIA-Tpymmer. Cepa u 6 bubmmoreka [HOK
€€ coeIMHEeHUS https://m.edsoo.ru/7f41a636
23 OOmias xapakTepuCTHKa XMMUYECKUX 3JIeMeHTOB V A-rpymnmsl. A30T, 7 1 bu6imoreka [IOK
(hochop u ux coeMHEHHS https://m.edso0.ru/7f41a636
24 OOmias xapakTepuCTHKa XUMUYECKUX 1eMeHTOB IV A-rpynmsl. 8 1 2 bu6imoreka [IOK
VYriepon u KpeMHUH U UX COSJAMHCHUSI https://m.edso0.ru/7f41a636
Hroro no pasaeny 25
Pa3nen 3. MeTa/uIbl M HX COCIMHEHHSA
N bubmmnoreka [HOK
31 Oburpe croficTsa MeTaLIOR 4 https://m.edS(I)lo.ru/7f41a636
3.2 Baxkueiinme MeTaIIIbI M UX COEIUHEHMS 16 1 2 ﬁgg;ﬁ;;i;(&}ﬁ};ﬂ 412636
Hroro mo pasaeny 20
Pasnen 4. Xumusi 1 OKpy:Kaomas cpeaa
4.1 BemectBa 1 MaTtepuasl B )KM3HU YEJIOBEKA 3 BH6H_HOTeKa 10K
https://m.edsoo.ru/7f41a636
Hroro mo pasaeny 3
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bubmuoreka [IOK

PesepBHoe Bpems 3 https://m.edsoo.ru/7f41a636
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Ka.ﬂeH}]apHO-TEMaTH‘IECKOE INIAHUPOBAHMUE.
8 KUIACC

Ne

n/n

Tema ypoka

Koa-Bo
4acoB

NMpumeyaHue

Jara

ITo niany

Ilo ¢paxry

1 YETBEPTD (16 yacoB)

I'nasa 1. IlepBoHayanbHbIe XUMHYECKUE IOHSATHS.

1 [Ipenmer xumuu. BemecTsa u ux cBOMCTBA 1
2 [TousiTe 0 MeTOAAX MO3HAHMS B XUMHH 1
[TpakTrueckas padota Ne 1 «I[IpaBuia paboTsl B
3 naboparopun ¥ IpUEMBI 0OpaIIeHUs ¢ 1a00paTOPHBIM 1
obopynoBanueM. CTpoeHHUE MIIaMEHN
4 BBoanas koHTposibHas padota Ne 1. 1
5 Uuctele BemecTBa U cMecu. CrocoOsl pa3enieHus: cMeceit 1
6 [IpaxTuueckas padora Ne 2 «Pa3nenenue cmeceil (Ha 1
MpUMepe OYUCTKU TTOBAPEHHOU COIIN )»
7 du3nyeckne U XUMHUUECCKHUE SIBIICHHS. 1
8 ATOMEBI 1 MOJICKJIEL. 1
9 BemecTBa MONIEKYIAPHOTO U HEMOJIEKYIISIPHOTO CTPOEHUS 1
10 [TpocTeie 1 CIIOKHBIE BEIIECTBA. 1
11 CamoctositenpHast pabota Nel.ATOMBI U 2JIEMEHTHI. 1
12 XUMHYECKUE DJIEMEHTEHI. 1
13 OtHocHTeNnbHAs aToMHast Macca. OTHOCUTEIbHAS 1

MOJICKYJIsIpHasd Macca




14 3HaKu (CHMBOJIBI) XUMUYECKUX DJIEMEHTOB 1
15 KonTponbHas padora No2. 1
16 3aKOH MOCTOSIHCTBA COCTABA BEILIECTB. 1
2 YETBEPTD (16 yacos).
17 Xumngeckue Gopmynbl. OTHOCHTENBHAS MOJICKYJISIpHAsT 1
Mmacca.
18 Beruncienus no xumuueckum popmynam. Maccoas 10515t 1
JJIEMEHTA B COSAMHEHUH.
19 BanenTHOCTh XUMUYECKUX 371eMEHTOB. Otnpeenenne 1
BJICHTHOCTH 3JIEMEHTOB 10 ()OPMYJIaM UX COEIMHEHUH.
20 CocraBieHne XUMHIECKUX (POPMYIT 110 BaJICHTHOCTH. 1
21 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1
22 3aKOH COXpaHEeHHUsI MacChl BEUIECTB. 1
23 XUMUYECKUE YPAaBHEHUS. 1
24 THIBI XUMHYECKUX PEAKLIAMN. 1
CamocrosarenbHas padorta Ne 2.
25 1
Fnasa 2. Kucnopoga. lropeHue.
26 Kucnopon, ero obmiast xapakTeprUCTHKA, HAX0XKICHHE B 1
IIPUPOJIE U TOTYUYEHHE.
27 CaoiicTBa KHUCIOpOaa 1
28 ITpumenenue kucnopoaa. KpyroBopor kucioposia B mpupoe. 1
29 [IpakTuueckas padbora Ne 3 o teme «llonyuenue u 1
coOupaHue KUCIOPOaa, U3yUeHHE ero CBOMCTB»




30 O30H. AJTOTpOIHS KUCIOPO/a. 1
31 Konrponsnas padora Ne 3. 1
32 Bo3nyx u ero cocras. 1
3YETBEPTD (20 yacos).
Fnasa 3. Bogopoa,.
33 Bonopon, ero o0rias XxapakTepucTHKa, HaXOKICHUE B 1
MPUPOJIE U TIOTYUCHHE.

34 CBolicTBa ¥ MpUMEHEHHE BOJOPOJIA. 1
35 [Tpaktuyeckas padora Ne 4 o teme «Ilonyuenue u 1

coOupaHue BOIOPO/Ia, H3YYECHHUE €TO CBOWCTBY

Fnasa 4.Bopga. Pactsopbl.

36 Bopa. 1
37 XUMUYECKUE CBOMCTBA Y IIPUMEHEHUE BOJIBI. 1
38 Bona - pactBopurens. PacTBopsr. 1
39 MaccoBas 7151 paCTBOPEHHOT'O BEILIECTBA. 1
40 ITpakTryeckas padora Ne 5 o teme «IIpuroroBienue 1

pacTBOPOB C ONPEIETEHHON MAaCCOBOM JOJIEH

PacTBOPEHHOTO BEIIECTBAY

I'naBa S. KosinuecTBeHHbIE OTHOILICHUS B XUMUM.
41 Komnuectsa BemectBa. Monb. MossipHas macca. 1
42 Brruncnenus ¢ ucmosib30BaHUEM MOHSITHI "KOTWYeCcTBa 1
BIlecTBA" M "MoJsIpHas Macca"

43 CamocrtoATtenbHasa pabora Ne 3. 1
44 3akoH ABoraapo. MomsipHbIif 00hEM Ta30B 1




OObeMHbBIE OTHOIICHHS Ta30B IIpU XUMHUYCCKUX PCAKIHAX.

45 1
I'naBa 6. Ba:kHeiilue KJ1accbl HCOPraHMYECKUX COEeIMHEHUI.
46 Oxcunbl 1
47 I'unpoxcunpl. OcHOBaHUS. 1
48 XuMHYeCcKHe CBOHCTBA OCHOBAHUIA 1
49 Kontponbnas padota No4 1
50 AMDOTEpHBIC OKCUIBI U THIPOKCH/IBI. 1
4 YETBEPTb (16 uacos).
50 Kucnorsl. 1
51 XUMUUECKHE CBOMCTBA KUCIIOT. 1
52 Coinn. 1
53 XUMHYECKUE CBOMCTBA COJIEH. 1
[TpakTuueckas pabota Ne 6. Pemenue skcnepuMeHTaTbHBIX
54 3aj1a4 1o reMe «OCHOBHBIE KJIACChl HEOPraHUYECKHUX 1
COCTMHCHUM
55 CamocrositenbHast padota Ned 1
naBa 7. Mepunoanyecknii 3aKoH U CTpoeHue aTtoma.
56 Knaccudukanus XuMHUYECKUX 3JIEMEHTOB 1
57 [Tepunonnueckwnii 3akon JI.M.MmeHneneena. 1
58 [Teproanueckas TabIMIIa XUMHUECKUX DJIEMEHTOB 1
59 CrpoeHue aToma. 1
60 Pacmipenenenue 31€KTPOHOB 1O YPHEPTETUUECKUM YPOBHIM 1
61 3HaYeHNE MEPUOTUICCKOTO 3aKOHA 1




I'naBa 8. Ctpoenue BemecTB. XuMH4YeCKasi CBA3b.

62 DIEeKTPOOTPULIATETLHOCTh XUMHYECKUX JIEMEHTOB 1
63 O060011eHNEe U CHCTEMATHU3allMs] 3HAHUI 1
64 CamocrostenbHas padora Ne5. 1
65 OCHOBHBIE BUbI XUMHYECKON CBI3H 1
66 CreneHb OKUCIIEHHUS. 1
67 Hrorosas konTposapHas padora Ne5 1
68 . O00011IeHNEe U cCUCTEMATH3aLlHs 3HAHUH 1

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68




KanengapHo-teMaTn4yeckoe NJIAHUPOBAHHE 9 KJIACC

Ne | Koa-so MpumeuaHue At
u/n Tema ypoka Yacos
ITo niany ITo pakry
1 YETBEPTD (16 gacoB)
I'naBa 1. Kinaccupukanusi XuMHYECKHX PEAKIHUIA.

1 Crenenn okucinenus. OBP. 1
2 Tennobie 23 (HEKTH XUMUUSCKUX PEaAKIHI 1
3 CKOpOCTh XMMHUYECKUX PEAKITUH. 1
4 [IpakTrueckas pabota IL N3ydenue BiusiHUA yCI0BUN 1

MIPOBEACHUS XMMHUYECKON peaKIIui Ha €€ CKOPOCTb.
5 KonTponbnas padora Nel no teme «IloBropenue u 1

yriayOJieHre 3HaHUH OCHOBHBIX Pa3/IesioB Kypca 8 Kiaccay
6 Oo6patumsie peakiuu. [ToHATHE O XUMUYECKOM PAaBHOBECHH. 1

Fnasa 2.Xumunuyeckue peakuum B BOAHbIX pacTBOpax.

7 CymHocTh mpoIecca 3JIEKTPOIUTHIECKON TUCCOIIUAIINH. 1
8 Juccomuanys KUcJIoT, OCHOBaHUM U COJIEH 1
9 Crnalbie U CUITbHBIE YJIEKTPOIUTHL. CTETIeHb TUCCOIUAIIAH. 1
10 Peakuuu nonsoro ooMeHa. 1
11 [Maaponus comnei. 1

[IpakTuueckas pabota 2. Perenne sKcriepruMeHTaTbHBIX
12 3aya4d 1mo Teme "CBOMCTBA KUCIOT, OCHOBAHWH 1 COJICH KaK 1

31EKTPOJIUTOB"
13 CamocrositenbHas padotaNel. 1




I'nasa 3. I'ajorensl.

14 XapakTepucTHKa TaJIoTCHOB 1
15 KoHTponbHas paboTta Ne 2. 1
16 Xnop. 1
2 YETBEPTb (16uacos).
17 X0pOBOAOPOI: TIOTYUYEHUE U CBOMCTBA
18 ConsiHast KUCJIOTa U €€ COJIH.
19 [IpaxTuueckas padora 3. [lomyueHue constHOW KUCIOTHI U 1
W3yUYCHHE €€ CBOKCTB.
I'nasa 4. Kucjaopona u cepa.
20 XapakTepucTuKa KUCI0pOaa U CEephl 1
21 CBoiicTBa 1 MPUMEHEHHUE CEPHI. 1
22 CepoBonopost. Cynb(usl. 1
23 Oxcup (IV). Cepuucras kuciora. 1
24 Oxcup (VI). Cepnas kuciora. 1
[TpakTuueckas padota 4. Pemenne skCriepuMeHTaTbHBIX
25 3anau no teme "Kucnopona u cepa” 1
26 CamocrositenpHast pabora No 2. 1
Fnasa 5. Asot u pocoop.
97 Xapakrtepuctuka azota u pocdopa. duznueckue u 1

XHUMHUYECKHE CBOMCTBA a30Ta.




28 AMMUax. 1
[Tpaktuyeckas padora 5. Iloxydyenne aMMuaka u U3y4eHue
29 €ro CBOMCTB. 1
30 KontponbHas padota Ne 3. 1
31 Conu aMMOHHS. 1
32 A30THas KuciorTa 1
3 YEPBEPTD (20 gacoB).
33 Coinu a30THOM KUCIIOTHI.
34 docdop 1
35 Oxcun pochopa (V). DocdopHas KUCIOTA U €€ COTH. 1
FnhaBa 6. Yrnepoa u KpeMHUM.
36 XapakTepuCTHKA YIIepoia ¥ KpeMHHsL. AJTIOTPOTIHS 1
yriepoja
37 XuMHUECKHe CBOICTBa yriepoaa. Ancopouus. 1
38 Oxcun yriepona (1) - yrapHsrii ras. 1
39 Oxcup yraepoaa (1V) - yriaekucibrii ras. 1
40 VYronpHas kucnora u €€ conu. Kpyrosopor yriaepoaa B 1
IPUPOJIE.
[TpakTuyeckas padora Ne 4 o teme "llonyuenue
41 yriekucioro raza. KauecrBeHnast peakiys Ha kapOoHaT- 1
noH"
42 Kpemuuit. Oxcun kpemuus (IV). 1




KpemuueBas kucnota u ee conu. Crexio. LlemeHr.

43 1
1

44 CamocrostensHas padora Ne 3.

FnaBa 7. Metannbil.
45 XapakTepucTuKa METAIIIIOB
46 Haxosxienue MeTamioB B MpUpojIe U 00IIue CriocoObl MX
MOJIy4YeHue.
47 XHWMHYECKUE CBOMCTBA METAJLIOB. DJICKTPOXUMUYCCKUN DS 1
HaIpsDKEHUH METaJUIOB

48 CriaBebl. 1

49 [Ilenounbie METATIIBI 1

50 Kontponbnas padota Ne 4. 1

51 Marunuii. [Ilen1o4Ho3eMeIbHBIE METAIIBI. 1

52 Baxxueiinme coeqnHeHns Kaiabus. JKecTKOCTL BOJEL. 1

4 YETBEPTbD (16 uacoB).
o 1

53 AmroMUHUH 1

54 Baxxueline coequHeHns aJTIOMAHUA. 1

55 Keneso 1

56 CoenquHeHns Keles3a. 1
1

57 CamocToATenbHas pabota Ne 4.




I'naBa 8. IlepBoHaya/ibHbIE NIPEeACTABJICHHUS 00 OPraHN4YeCKUX BellecTBax.

58 1
Opranunueckasi XuMust

59 [IpenenbHbie (HACHIILIEHHBIE) YTIIEBOIOPOIBI. 1

60 Henpenenbuble (HeHachIeHHBIE) YB L

61 [Tonumepsl.

62 [TpousBoxnsie YB. CiupTsl.

63 KapOoHOBBIE KHUCIIOTHI. 1

64 Cnoxubie 3¢upsl. XKupsl. 1

65 YTIeBOIbI. 1

66 AMUHOKHUCITOTHL. benku. 1

67 Htorosast KOHTpoJbHAsA paboTa Ne 5 1

68 O0600meHre U cucTeMaTU3alus 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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