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MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma o XMMHM Ha YpOBHE OCHOBHOT'O 001IeT0 00pa30oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3yiapTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTelIbHON MPOrpaMMbl OCHOBHOI'O
obmero oOpaszoBanus, npenctasieHHbIX B PI'OC 00O, a Taxke Ha OCHOBE (henepanbHOM
paboueii mporpaMmbl BOCIIUTAHUS U C YUETOM KOHIENIMHM MpPErnojaBaHus y4eOHOTo IMpeaMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit denepannu.

[IporpaMmma mo xuMHHM Ja€T MPEACTABICHUE O IENAX, OOIIeH cTpaTteruu OOydeHUs,
BOCIIUTAHUS W Pa3BUTHS OOYYaAIOIIMXCS CpPEACTBAMHM Y4eOHOro MpeaMeTa, YCTaHaBIMBAET
00s3aTeNIbHOE NIPEIMETHOE COAEpPkKAHUE, IPEIyCMAaTPUBAECT paclpeesieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM MPOrpaMMbl [0 XUMHH, OMpeesieT KOJINYECTBEHHbIE
U KaueCTBEHHBIE XapaKTEPUCTUKH COJEP)KaHUS, PEKOMEHAYEMYIO II0CJIE0BATEIbHOCTh
W3YYEHUS XUMHUU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3€H, JIOTUKH y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXcs, ONpeAesseT BO3SMOXHOCTH TpeaAMeTa s
peanuzanuu TpeOOBaHUM K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeNIbHOIN MpOrpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIEr0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3ybTaTaM 00ydeHUs] XUMUU
HA YypOBHE I1elieil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB YueOHO-IO3HABATEIbHON
JEeSITeTbHOCTH 00yUaroIerocs 0 OCBOCHUIO yYEOHOTO CONEPIKAHMSL.

3HaHME XUMUU CIY>)KUT OCHOBOH 1 POPMHUPOBAHUS MUPOBO33pEHUST 00Yy4aIOIIErocs, ero
NPECTaBICHUN O MAaTEPHUATILHOM €IMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (POPMHUPYEMBIE XUMHUECH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHus TI00albHBIX MPOOJEM YCTOWYMBOILO pPa3BUTUSL YEJIOBEYECTBA — CBIPHEBOIA,
HHEPreTUYECKOM, MUILEBON U SKOJIOTHYECKOH 0€30MacHOCTH, TPO0JIEM 3ApaBOOXPAHEHUS.

N3ydenune xumun:

CHOCOOCTBYET peaau3ali BO3MOXHOCTEM s camMopa3BUTHS U (OPMHUPOBAHUS
KYJIbTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON T'PaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMHPOBAHUE MBIIUIEHUS U TBOPYECKHX CIIOCOOHOCTEH 00ydaroluxcs,
HaBBIKOB ~ HMX  CaMOCTOSITENIbHOM  y4eOHOM  N1eATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaK M B
poeCCHOHAIBHON e TETHHOCTH;

3HAKOMHUT €O CIEeUU(UKON HAy4yHOTO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI IIE€JIOCTHOTO
B3IJI511a HA €JUHCTBO MPUPO/BI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TarloM B POPMUPOBAHUU
€CTECTBEHHO-HAYYHOW IPaMOTHOCTH 00YYarOLINXCS;

crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-HAYYHBIM
3HaHUSM, K TPHPOJIE, K 4YeNOBeKY, BHOCHUT CBOH BKJaJ B SKOJOTHYECKOE 0Opa3zoBaHME
o0ydJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH 00ECHEeuMBAIOTCS CHEeUU(UKON comepikaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISETCS MEJarorMuyeckyd aJanTUPOBAaHHBIM OTpa)KeHHEM
0a30B0il HayKH XMMHHU Ha ONpPEAEIEHHOM dTare e€ pa3BUTHsL.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 001Iero o0pa3oBaHUS OPUEHTHUPOBAH HAa OCBOEHHUE
00y4JarOIIMMHUCS CUCTEMBI MIEPBOHAYATHHBIX MOHSATHI XUMUHU, OCHOB HEOPTaHMYECKOH XUMHUU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHATUN OPraHUYECKON XUMUH.

CrpykTypa colepkaHHs MPOrpaMMbl 110 XUMHH C(HOPMHPOBaHA Ha OCHOBE CHCTEMHOTO
nonxona kK e€ mzydenuro. CopaepiaHHe CKJIQJbIBACTCS M3 CUCTEMbI MOHATHH O XMMHYECKOM
AJIEMEHTE W BEIIECTBE M CHUCTEMBI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI
CTPYKTYpPHO OpPraHM30BaHbl MO MPUHIUIY MOCIEAOBATEILHOTO Pa3BUTHS 3HAHUNW HA OCHOBE
TEOPETUYECKUX IIPEJICTABICHUI Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YY€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /J[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— Y4YEHHS O CTPOCHUH aToMa U XUMUYECKOHN CBS3H;

— MPEACTaBIECHUH 00 NEKTPOITUTUUECKOMN TUCCOIMALINY BEIIECTB B PACTBOPAX.



Teopernueckne 3HAHUS PACCMATPUBAOTCS HA OCHOBE SMIIMPHUYECKH ITOJYYEHHBIX H
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEIOBATEIBHO OT OIHOTO YPOBHA K JIPyromy,
BBIMOJHAS (YHKIUH OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
IIPAKTUYECKOI0 IPUMEHEHUS U MOJIYYEHHs U3y4aeMbIX BEILIECTB.

OcBoeHHe MPOrpaMMbl O XUMHUHU CIIOCOOCTBYET (HDOPMHUPOBAHMIO TPEACTABICHUS O
XUMUYECKOM COCTAaBJIAIOIIECH HAYYHOM KapTUHbI MHUpPAa B JIOTMKE €€ CHUCTEMHOM IIPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUSI K HAyYHOMY 3HaHUIO U METOJaM II03HaHUs B Hayke. M3yuenue xumuun
IPOUCXOAUT C MPHUBJICYEHHMEM 3HAHUM H3 pPaHEEe M3YUYCHHBIX YUYEOHBIX IIPEIMETOB:
«Oxkpyxaronmi Mup», «buonorus. 5—7 kinaccel» U «Pu3uka. 7 Kiaccy.

[Tpu u3yueHnH XUMHUU TPOUCXOIUT (HOPMUPOBAHHUE 3HAHMH OCHOB XUMHUYECKOM HAYKH KaK
00J1acTl COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON JESITENFHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMbl XUMHUYECKHX 3HAHHA — Ba)KHEHIIHUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHNWI MHPOBO33PEHUECKOTO XapakTepa, s3blKka HAyKd, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS IIPU U3YYEHHUH BEIIECTB M XUMUYECKUX PEaKIuil, B
(GopMHpOBaHMM W pPa3BUTHM [IO3HABATEIbHBIX YMEHMH M HX MPUMEHEHHMH B Yy4eOHO-
MO3HABATENILHON U y4eOHO-UCCIIEe0BATEIbCKOM NeATeIbHOCTH, OCBOGHUH MpaBUil OE30MacCHOTO
oOpallleHus ¢ BEIIeCTBaMHU B [TOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHWHM XUMHUU Ha YpPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMs Ba)KHOE 3HAUYCHUE
IPUOOPETHN TaKUe LIETH, KaK:

— (popmHpoBaHUE MHTEIJIEKTYaTbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOPa30BaHHUIO,
COTPYAHUYECTBY, CaMOCTOSTEIBHOMY IPHHATUIO PEIICHWH, CIOCOOHOW aJanTHpOBATHCA K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HaNpaBJI€HHOCTh OOYy4YEeHHs Ha CHCTEMaTHYecKoe MpUOOLIeHHe OOydarolmuxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4yHbIM  METOAaM  IO3HaHUS,
(GOpMHUPYIOITUM MOTHBAIIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYaIOUIUMUCS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHHSA M CaMOINO3HAHUS, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE JUISl pa3IMYHbIX BUIOB JAEATEIbHOCTH;

— ¢opmupoBanue oO1el GyHKIIMOHATBLHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
qHclie YMEHHH OOBSICHITh M OLIGHWBAThH SBICHUS OKPYXKAIOIIETO MHpA, WCIONB3YyS 3HAHUS U
OTBIT, TIOJYYCHHBIE TMPU HW3YYECHUHW XUMHUHU, NPUMEHSATh WX TMPU pEHIeHUH TpoldieM B
NIOBCEAHEBHOM KU3HU U TPYIOBOM JEATEIILHOCTH,

— (opmMupoBaHue y 00y4aromuxcs r'yMaHUCTUYECKUX OTHOIIEHHWM, TOHUMaHUs [ICHHOCTH
XUMHUYECKHX 3HAHUU JUI BBIPAOOTKU SKOJIOTMYECKU 11EJIeCO00pa3HOTo MOBENEHHUs B OBITY H
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOMIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTUBALIMU K O0YUEHUIO, CHOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIMTAHHUIO
Ha OCHOBE YCBOGHHsS OOIEYETOBEYECKHX IEHHOCTEH, 'OTOBHOCTH K OCO3HAaHHOMY BBIOOPY
npoduis U HaNpaBICHHOCTH JlalbHeHIIero ooyyeHusl.

OO1ee 4nCiIo 4acoB, OTBEAEHHBIX Ui M3YYEHHUS XMMUU HAa YPOBHE OCHOBHOTO OOILEro
oOpa3oBanwus, cocTaBiseT 136 JacoB: B 8 kiacce — 68 yacoB (2 yaca B Hejeno), B 9 kinacce — 68
4acoB (2 yaca B HEJIEIIO).



COJAEP)KAHUE OBYYEHUA

8 KIIACC

IlepBoHauya/JbHbIE XMMHYECKHE TOHSITHUSA

[Ipenmer xumuu. Posib XMMUK B KU3HM 4YeJlOBeKa. XHMMHS B CUCTEME HayK. Tema u
BeulecTBa. dusnueckue cBOWCTBAa BeELIECTB. ArperarHoe cocrosiHue BeuiecTB. llonsatue o
MeTOJIaX MMo3HaHus B XUMHUU. YucTeie BeecTBa U cMecu. CriocoObl pa3ielieHus cMecei.

ATOMBI U MOJEKYIbl. XUMHYECKHE dJeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
IIpocTble u cioXkHbIe BenecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAA aTOMHAs Macca. OTHOCUTENIbHAS MOJIEKYJIIpHAs
Macca. MaccoBasi 10J11 XUMHUYECKOI0 3JIEMEHTa B COCIMHEHUH.

KonuuectBo BemectBa. Monb. MossipHass macca. B3auMocCBsi3b KOJIMUECTBA, MAacChl U
YHCJIa CTPYKTYPHBIX €IMHHMII BemecTBa. Pacu€rel o hopmynaM XUMHUYIECKUX COCTUHEHUH.

®u3nueckue M XHMMHUYECKHE SIBICHUSA. XUMHUYECKas peakuuss U e€ IMpU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYecKue ypaBHeHus. Kinaccupukanus XUMUYECKUX PEaKIui
(coemuHeHus, pa3IoKeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOM IMOCYJ0i, mpaBmiiaMu paboThl B jabopaTropuud U mpuéMaMu
oOpareHust ¢ 1abOpPaTOpPHBIM OO0OPYIOBAHUEM, M3YUCHHE W ONMHUCAaHWE (PU3NICCKUX CBOHCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmoeHne pu3nueckux (IJIaBIeHNEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKE, KHIIEHHE W KOHJICHCALMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKaTMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJICICTBHE Mela ¢ KUCIOTOM) SBICHU, HaOIt0IeHne
W ONKCAaHWE TPU3HAKOB TIPOTEKAHUS XWMHUYECKMX peakiui (pa3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHIOM Oapus, paznoxkenue ruapokcunaa meau (1) mpu
HarpeBaHWU, B3aUMOJCHCTBUE Kejie3a ¢ pactBopoM conu Mmenu (), usydenme cmocoOoB
pa3fienieHuss CMeceil: ¢ MOMOIIBI0 MarHurta, (GUIbTPOBaHHE, BHINApUBAHUE, JAUCTUILIALINA,
xpomarorpadusi, TPOBEJACHHE OUYMUCTKH TMOBAPEHHOW COJIM, HAOIIOJIEHHE | ONHCAaHHUE
pe3yNbTaTOB MPOBEIAEHUS OMNbITA, WLIIOCTPUPYIOIIETO 3aKOH COXPAHEHUs MAacChl, CO3/IaHUE
MoIesiel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiimue npeacTaBuTe I HEOPraHUYECKHUX BelleCTB

Bosnyx — cmech razos. CoctaB Bo3ayxa. Kucnopon — 31eMEHT M IPOCTOE BELIECTBO.
HaxoxneHnue kuciaopoja B mpupojae, GU3NYecKue U XMMUUYECKHUE CBOWCTBA (peaKluyd TOPEHHUS).
Oxkcuapl. Ilpumenenue xucmopoma. CrocoObl MOTy4YeHUs KHCIOpoJa B jabopaTopuud U
MPOMBINIEHHOCTH. KpyroBopoT kucnopona B mpupoje. O30H — algoTporHas MOAN(PUKAIUS
KHCIIOpO/1a.

TermoBoit A(hPekT XUMHUYECKOW peakIiH, TEPMOXMMHUYECKHE YypaBHEHUS, 5K30- H
SHIOTEPMUUYECKHE peakiuu. TOIIMBO: yrojiib W METaH. 3arps3HEHHE BO3/yXa, YCUJICHHUE
NapHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

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

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

®usnyeckue cBoMcTBa BoAbl. Bona kak pactBoputens. PactBopbl. HacklmeHHble u
HEHACHIIICHHBIC PAcTBOpHI. PacTBopuMOCTh BemiecTB B Bojie. MaccoBasi JOJsl 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 coeauHeHuid. Oxcuabpl. Knaccudukanus OKCHIOB:
cojieoOpa3ymomue (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyronme. Homenknarypa
OKCcHI0B. DU3NUECKHUE U XUMUYECKHE CBOMCTBA OKCUIOB. [lomydeHue okcuaos.



OcHoBanus. Kiaccudukanuss ocHoBaHWi: MIENOYM M HEPACTBOPUMBIC OCHOBAHWS.
HomeHnxkmarypa ocHoBaHmil. Pu3nuecKue M XHMMHYECKHME CBOWCTBAa OCHOBaHMU. [lomyuenue
OCHOBaHUH.

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kucinor. @u3nueckue 1 XUMHUECKUE
cBoicTBa KUCHOT. Panx akruBHocTn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Comu. Homenknarypa coneil. dusznueckue u XxuMudeckue coiictBa coieil. [lomyuenue
COJICH.

I'eneTndeckas CBA3b MEXKIy KJIACCAMU HEOPTAHUYECKUX COCIUHEHUN.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIpEeeNIeHUE COIepKaHMsI KHCIOpoJa B BO3/yXe, OJIydeHne, cooupanue,
pacro3HaBaHHE€ M HM3yY€HHUE CBOICTB KUCIOPOJa, HAOMIOJEHHE B3aUMOJCHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCIJIOBUSI BOSHUKHOBEHHS U IpPEKpAllleHUsl ropeHus (Iokapa), 03HaKOMJIEHHE C
o0Opa3liaMu OKCHIOB M ONUCAaHHE HMX CBOMCTB, MOJy4YeHHE, COOMpaHUE, paclo3HABaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeicTBue Bogopoga ¢ okcugom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUAIIOB), HAOIIOACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 monb, ucciaenoBaHue OCOOEHHOCTEH pPAacTBOPEHUS BELIECTB C Pa3jIM4HON pPacTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHONM MaccOoBOM Jo0Jie pacTBOPEHHOTO BEIECTBA,
B3aMMOJICICTBHE BOABI C MeTalaMM (HaTpueM M KajbplueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEIOBaHUE OOpPAa3I[0OB HEOPTaHUYECKUX BELIECTB PAa3IMUYHBIX KJIACCOB,
HAOJII0/IEHUE W3MEHEHUs OKpacCKM MHAMKAaTOPOB B pacTBOpax KHCIOT M LIEJIOYEd, U3yueHue
B3aumojeiicteus okcuga menu (ll) ¢ pacTtBopom cepHOM KHMCIOTBHI, KUCIOT C MeETalaMH,
peaKuMii HEUTpalIu3aluu, IMOJYYEHUE HEPACTBOPHUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 33]1a4 0 TeMe «BaxkHelmue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Ilepuoauvecknii 3axkoH u Ilepuoanyeckasi cucrema xumudeckux sjiementos JI. M.
MennesieeBa. Ctpoenune aToMoB. XUMHYeCKas CBSA3b. OKMCIUTEIbHO-BOCCTAHOBHUTEIbHbIE
peakuumn

[lepBble TOMBITKH KJIAcCH(PUKAUMA XUMUUYECKHX dJeMeHTOB. [loHsaTHe o Tpymnmax
CXOJHBIX DJIEMEHTOB (IIETIOYHBIC U IIETOYHO3EMETbHBIE METAUIbI, TaJOTeHbl, HHEPTHBIEC Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3ytoT aM(OTepHbIE OKCHUIBI U THIPOKCHIBI.

Ilepuonnueckuin 3akoH. llepuoamueckass cucremMa xumuueckux a3nemeHtos . H.
MengeneeBa. KopoTkonepuonnas u anuHHonepuonHas ¢opmbl [lepronudeckoid cucTemsl
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonst u rpymnmbsl. DU3HYECKUH CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenne aromoB. CocrtaB aromMHbIX szaep. M3orombsl. OnexktpoHbl. CrpoeHue
AIIEKTPOHHBIX 00O0JIOYEK aTOMOB TEPBbIX 20 XUMUYECKHUX AIeMEeHTOB [leprnoandeckoil cucTeMbl
. N. MengeneeBa. XapakTepUCTHKAa XHMHMYECKOIO DJJIEMEHTAa [0 €ro IIOJIOKEHUIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIIaM U IIEPUOIAM.

3nauenue [lepuonnyeckoro 3akoHa u Ileproauueckoil CUCTEMbI XUMUYECKUX 3JIEMEHTOB
JUISl pa3BUTHS HayKH U npakTuku. J[. . Mennenees — y4€HbIl U IpakJaHUH.

Xumuueckas CBS3b. KoBanentnas (momsipHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPHULIATEIBHOCTh XMMUYECKUX 3JIEMEHTOB. lOHHAs CBA3b.

Crenenp  okucieHusi.  OKHMCIUTENIBHO-BOCCTAHOBUTENbHbIE — peakiuu.  IIporeccs
OKHCJICHUS U BOCCTAHOBJIEHUS. OKUCINUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METAUIOB U HEMETaUIOB, B3aUMOJEHCTBUE THAPOKCUIA
LMHKAa C pacTBOpaMu KUCIOT W IIEJI0Yel, MPOBEACHHUE OIBITOB, WILTIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKluil (TrOpeHue, peaKkiiuu pa3ioKeHUs, COSTUHEHHUS).

Mesicnpeomemmuuie ceasu



Peanuzamus MeXNpeaAMETHBIX CBA3€H MPU M3y4YEHUU XMMHUU B § KJlacce OCYIEeCTBIISETCS
Yyepe3 HCMOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK ¥ IOHSATHIA,
SBIISIOIIUXCSI CHCTEMHBIMHU TSI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OOmue ecTecTBEHHO-HAy4HbIC IOHATHSA: HAy4HbIM (akT, TUmores3a, TEOpHs, 3aKOH,
aHaJIW3,  CHUHTE3,  KiIacCU(pUKalus,  MEePUOJUYHOCTb,  HAOMIOJIEHUE,  IKCIEPHUMEHT,
MOJIEJIUPOBAHUE, U3MEPEHUE, MOJEIIb, SIBJICHHE.

O®uznka: Marepusi, aToOM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
paZlOaKTUBHOCTb, MOJIEKYJIA, AJIEKTPUUYECKUHM 3aps], BEUIECTBO, Te€JIO0, O0BEM, arperaTHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, ILJIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunTes, npixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJBI, IOJEC3HBIC
HCKOMaeMble, TOIUTMBO, BOJHBIE PECYPCHI.

9 KUIACC

BemiecTBo U XUMHYeCKasi peakIusi

Ilepnonnueckuii 3akoH. Ilepmonmueckas cucremMa XuMuU4yeckKux diemeHtoB J[. .
MenneneeBa. CTpoeHHe aToOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOICTB XHMHUYECKHUX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJdbLUs U UX COEAMHEHUH B COOTBETCTBUM C
MOJIO’KEHHEM 3JieMeHTOB B [lepuonyeckoii cucteMe U CTpPOSHHEM HX aTOMOB.

CrpoeHue BemiecTBa: BMJIbI XUMHUYECKOW CBS3M. THUIBI KPUCTAIUIMUECKUX PEHIETOK,
3aBHCHUMOCTbH CBOICTB BEIIECTBA OT THUIA KPUCTAIUYECKOW PEMIETKH M BUJA XMUMHYECKOM
CBSI3H.

Knaccugukanus ¥ HOMEHKIaTypa HEOpPraHMYECKUMX BEIIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUMHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XMMHUUECKUX peakuil 0 pa3IUYHbIM IpHU3HaKaM (TI0 YUCIy U COCTaBy
YYacCTBYIOUIMX B pEaKIUH BEUIECTB, IO TeIIoBOMY 3(PQeKTy, M0 H3MEHEHHUIO CTeleHeH
OKHUCJICHHS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, [0 YYaCTHIO KaTalu3aropa). JK30- U
HHJIOTEPMHUUYECKHE PEAKIINU, TEPMOXUMUYECKHE YPaBHEHUSI.

[TonsiTue o ckopocTH xumudecko peakuuu. Ilonarne 006 oOpaTUMBIX M HEOOPATUMBIX
XUMHUYECKHX peakuusx. [IoHATHEe O TOMOreHHBIX M TeTepOreHHBIX peakuusx. I[lonarue o
karanuze. lloHsatne o XumHueckoM paBHOBecHU. DakTOpbl, BIHAIONIME HA CKOPOCTh
XUMHYECKON PEAKIIMU U TIOJIOKEHNE XUMUYECKOTO PaBHOBECHS.

OKHCITUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMM, D3JEKTPOHHBIM OallaHC OKHUCIUTENbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBleHHE YpaBHEHHH OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIOJIb30BAaHUEM METO/Ia JIEKTPOHHOr0 OaaHca.

Teopust 2NEKTPOIUTHUECKON TUCCOLMALNU. DJIEKTPOJINUTHI U HEIIEKTPOIUThl. KaTHOHBI,
AQHUOHBI. MexaHH3M JHUCCOIMAIlMM BELIECTB C pPa3IMYHbIMH BHJAMU XHMHYECKOH CBS3U.
Crenenp qucconnanui. CuiabHbIE U CllaOble AIEKTPOIHUTHI.

Peakunu moHHOro oOMeHa. YcaoBHsI MPOTEKaHUsl peaklUidi MOHHOTO OOMEeHa, MOJIHbIE U
COKpaIlEHHBbIE MOHHBIE ypaBHEHUs peakiuil. CBOICTBa KUCIIOT, OCHOBAaHUI M COJIEM B CBETE
MpEeJICTaBICHUH 00 3IEKTPOIUTUYECKON aucconumanuu. KadecTBeHHblE peakIMud Ha HOHBI.
[TonsaTHE O THIPONHU3E CONEN.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C MOJEISMU KPUCTAJUIMYECKHUX PEIIETOK HEOPraHWYECKUX BEIECTB —
METaUIOB W HeMeTauioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpUAa HATpHs),
UCCJIEOBAHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEaKIUu OT BO3ACHCTBHS PA3IUUHBIX
(bakTOpoB, UCCIEOBAHUE 3JEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, MpoOLEcca JAUCCOLUAIII
KHUCJIOT, IIENOYe U cojel (BO3MOYKHO HCIIOJIb30BAHME BHUIEO MaTE€pUalIOB), IPOBEIECHUE
OTIBITOB, WJLTIOCTPUPYIOMIMX MPHU3HAKH MPOTEKaHUs PEaKIMi MOHHOTO oOMeHa (oOpa3oBaHUE
ocajZika, BBIACNICHHE Tra3a, 0O0pa3oBaHME BOJbI), OIBITOB, HWUIIOCTPUPYIOIUX MPUMEPHI



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX pEakUUil (FOpeHue, peakluu pa3jIoXkKeHUs, COEAMHEHUs),
pacrio3HaBaHWE HEOPTraHMUYECKUX BEIIECTB C IOMOIIbIO KAuyeCTBEHHBIX pPEaKUWi Ha HOHBI,
pelLIeHHEe IKCIIEPUMEHTANIBHBIX 3a/1a4.

HemeTaJuibl U UX COeTUHEHUS

OOmast xapakTepucTuka TrajgoreHoB. OcOOEHHOCTH CTpPOEHHUS aTOMOB, XapaKTepHbIE
crerieHu okucieHusi. CrtpoeHue M (PU3MYECKHE CBOWCTBA IMPOCTHIX BEIIECTB — TaJOT€HOB.
XuMHUECKHE CBOMCTBAa Ha MpuMepe xJopa (B3auMoOJEiCTBHE ¢ MeTajulaMH, HeMeTallJIaMH,
menoyamu). XyopoBopopoxa. ConsiHas KHCIOTa, XUMHUYECKHE CBOWCTBA, IOJIyYCHHE,
npuMeHeHue. JleficTBre XJiopa M XJI0pOBOOPOJa Ha OPraHu3M 4esloBeka. Baxuelme xsiopuab
U MX HaXO0X/ICHUE B IIPUPO/IE.

OOmas xapakrepuctuka 31aeMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHUsS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (hU3MYECKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/ia U cepbl. AJUIOTPOINHbIE MOAM(UKALMU KHCIOpPOJa U cepbl. XMMHUYECKHE CBOWCTBA
cepsl. CepoBomopoj, cTpoeHue, (U3MYEeCKue M XHUMHUUYECKHe CBOMCTBa. OKCHABI CEpbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3MYECKHe M XMMHUYECKHE CBOMCTBA
(oOme Kak TMPENCTaBHTENS Kiacca KHUCIOT W crenudpuueckue). XUMHYECKHE pPEeaKIuy,
Jekallue B OCHOBE HPOMBIIUICHHOIO croco0a IMoJlydeHUs cepHoil KucnoTsl. Ilpumenenue
cepHOii KuCIOTH. COJIM CePHOM KUCIIOTHI, KAYeCTBEHHAS peakuus Ha cynbgaT-noH. Haxoxnenue
ceppl M €€ coeAMHEHUHl B Mpupoje. XHUMHMUYECKOE 3arps3HEHHE OKpYXKAIoLIEeH cpeabl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIC TOXAM, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
HPEOTBPALICHHUS.

OO6mass xapakrepucTuka 3i1eMeHTOB VA-rpymnnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTENEHH OKHCICHHsS. A30T, pacHpoCTpaHeHHWe B MpUpoie, (HU3UYECKue Hu
XUMHYeCKHe cBoicTBa. KpyroBopoT a3ora B npupoae. AMMHUaK, ero Gu3ndeckne u XUMHYECKHEe
CBOWCTBA, MoylyueHue 1 npumenenue. Coinu aMMOHUS, UX (PU3NYECKHe U XMMUYECKHE CBOMCTBRa,
npuMeHeHne. KadecTBeHHas peakuus Ha MOHBI aMMOHUS. A30THas KHUCIIOTa, €€ TMOIydYeHHe,
¢u3nueckue M XUMHUYECKHE CBoOilcTBa (0OmIMe Kak MpeAcTaBUTENs Kilacca KHUCIOT U
cnenuduyeckne). Mcnoiap3oBaHWE HHUTPATOB M COJEH aMMOHHUS B KauyeCTBE MHUHEPAIbHBIX
ynoOpeHnil. XUMHU4ecKoe 3arpsi3HeHHE OKpY»Karolleld cpeabl COeIMHEHUSIMU a30Ta (KUCIOTHBIE
O, 3arps3HEHHE BO3]yXa, MOYBbI M BOM0EMOB). Pocdop, amioTpornHble MOIUPUKALNUU
doctopa, puzndyeckue u xummuueckue cporctBa. Oxcun docdopa (V) u pochopHas kuciora,
¢u3nveckue W XMUMHYECKHE CBOWCTBa, mosrydeHue. lcmomp3oBanue QocdaroB B KadecTBe
MHUHEpaJIbHBIX Y100pEHUH.

O6mas xapakrtepuctuka 3yeMeHTOoB |VA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTepHbIe CTENIEHH OKUCIEHHs. YTIEpOoJ, alUIOTPOMHbIE MOIU(BHUKAIIMH, PACIIPOCTPAHEHUE B
npupoje, Gu3ndecKkue U XMMUIeCKrue cBoicTBa. AncopOius. KpyroBopot yrieposia B mpupo/ie.
Oxcunpl yraepona, ux GU3NUYEecKue U XMMUYECKHe CBOMCTBA, JIeHiCTBUE Ha >KUBBIE OPTaHU3MBI,
NOJTyYeHHEe U TPUMEHEeHHE. DKOJIOTHYeCKUe MPOoOIeMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUIOTe3a II100aJbHOr0 MOTEIIEHUs KJIMMarta, MapHUKOBbIH 3¢ dekt. YrompHas kucinora u eé
CONM, WX (PU3MUECKHE W XUMHUYECKHE CBOICTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHaT-wMoHBL. ~ Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MEAWLMHE,
MIPOMBIIIJIEHHOCTH U CEITLCKOM XO35HCTBE.

[TepBoHayanpHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTUHEHHUSX YIiiepoja
(MeTaH, JTaH, OTHJICH, AaleTWJICH, JTAHOJN, TJMIIEPHH, YyKCYCHas Kwuciora). [IpupoaHbie
UCTOYHUKU YTJIEBOJOPOAOB (yrojb, NMPUPOAHBIA ra3, HEPTb), MPOAYKTHl HUX THepepabOTKu
(6eH3uH), UX POJb B OBITY M MTPOMBINUICHHOCTH. [IoHATHE O OMOJIOTHYECKH Ba)KHBIX BEIIECTBAX:
XKHUpax, OelKax, yrieBoJaXx — M HMX pOJM B KU3HHM YelOoBeKa. MarepuaabHOe €IMHCTBO
OpPraHUYECKUX U HEOPraHUUYECKUX COCAUHEHUI.

Kpemuuii, ero ¢usndyeckue M XUMHUECKHE CBOWCTBA, IOJyuYeHHE M NpPUMEHEHHE.
Coenunenuss kpemHusi B mpupoge. OOmume mnpeactaBieHuss o0 okcume kpemuus (1V) u
KpeMHHUEBOM kucioTe. CUIIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. Baxkneiimue



CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEeMEeHT, OeToH, jxene300eToH. I[IpoGiembl
0€30MacCHOr0 UCNOIb30BaHUs CTPOUTEIBHBIX MATEPHAJIOB B IIOBCETHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTBI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUi Ha XJIOPUA-UOHBI M HAOIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpakaromue (U3NUYEeCKue U XMMUYECKHE CBOMCTBA TaJIOTCHOB M UX COCAMHEHHUI (BO3MOXHO
HCIIOJIb30BaHUE BHUAEOMATEpUaOB), O3HAKOMIIEHHE C 0OpasliaMd XJIOpUAOB (TajJOreHUIOB),
O3HaKOMJICHHE ¢ o0pa3umamu cepbl U e€ COCIUHEHHMAMH (BO3MOXHO HCIIOJIB30BaHHE
BUJICOMATepHanoB), HaOImOJeHHe Tmpolecca OOyrauBaHUS — caxapa TOJ  JIeHCTBUEM
KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYCHHE XUMHUECKUX CBOMCTB pa30aBICHHOHN CepHOM
KHUCJIOTBI, TPOBEJCHUE KAaueCTBEHHOM peakluu Ha cynb(aT-uoOH W HaONoeHue MpHu3Haka eé
NPOTEKaHUs, O3HAKOMJICHHE C (PM3MUYECKMMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUI
(BO3MOYKHO HCIIOJIb30BAaHKUE BHIEOMATEPUAIIOB), 00pa3iaMu a30THBIX U POchHOPHBIX ynoOpeHui,
[OJIyueHUe, coOupaHue, paclo3HaBaHUWE W U3YYEHHE CBOMCTB aMMMaka, IPOBEIECHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUsA U Qocdar-uOH U U3YYEHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aUMOJCICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BUJCOMATEPHANIOB), U3y4YEHHE MOJENeld KPUCTANTMYECKHX PEHIETOK aiamasa,
rpaduTa, ¢yuIepeHa, O3HAKOMIIGHHE C MPOIECCOM aACOPOIMH PAcCTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, paclo3HaBaHUE
U U3YyYEHUE CBOMCTB YIJIEKHMCIIOTO ra3a, IPOBEICHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CUJIMKAT-UOHbl M W3Yy4YEHUE I[PU3HAKOB MX MPOTEKAHMUS, O3HAKOMIIEHHE C NPOIyKUHUEH
CUJIMKATHOM IPOMBIIIJIEHHOCTH, PELIEHUE JKCIEPUMEHTAIBHBIX 3aJad 10 Teme «BakHelmue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTajliibl M X COCIUHEHUS

OO0mass xapakTepUCTHKAa XHMHUYECKUX DJIIEMEHTOB — METallIOB Ha OCHOBAaHUU UX
nonoxxkeHus B [lepronnueckoit cucteme Xxumudyeckux anemeHToB . 1. MenzaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeTrauMueckass CBs3b M METAJUIMYECKas KpUCTAJUIMYecKas
pemérka. DJIEeKTPOXUMHUYECKUM psl HanpsokeHu wertamioB. dusnueckue U XUMHUYECKHE
cBoiicTBa MeTayuoB. OO1HMe crocoObl noyyyeHus: MetaioB. [IoHATHE O KOPPO3UHM METAIIOB,
OCHOBHBI€ CITIOCOOBI 3aIUTHI X OT KOppo3uH. CIiaBbl (CTalb, Yyr'yH, AIOPaTOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[Ilenounbie MeTawIbl: TONOKEHUE B [leproanyueckoil cucTeMe XUMUYECKUX AJIEMEHTOB /1.
W. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. OPuznueckrue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kaymsi). OKCUIBI M THAPOKCUIIBI HATpHs U Kanwus. [Ipumenenue
HIEJIOYHBIX METAJNIOB U UX COCTMHEHUM.

[[lenoyHo3emMenbHBIE METAUIBl MAarHuii W KalblWi: moJioxkeHue B Ilepuoanueckoit
cucreMe Xxumudeckux sjeMeHToB JI. M. MeHnneneeBa, CTpOoe€HHE UX aTOMOB, HaXOXKIEHUE B
npupozae. OU3NYECKUE U XMMHYECKHE CBOMCTBA MarHus M Kajblus. BakHeimme coenuHeHus
KaJblMA (OKCUI, THIPOKCHU, CON). ZKECTKOCTH BOJBI M CIIOCOOBI €€ yCTpaHEHHS.

AmoMuHuii: nonoxxenue B Ilepumonnyeckoil cucrteme xumudeckux snemeHto [ U.
MenzeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B mpupojae. OPU3NUeCKUe U XMMUUYECKUE CBOMCTBA
anmoMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/Ia U THIPOKCH]IA AlIFOMUHHSL.

Kenezo: mnonoxenune B Ilepumonuueckoid cucreme xumuueckux osnemeHToB J[. U.
MenneneeBa, CTpO€HHE aToOMa, HaxoXJeHne B npupojae. Gusndyeckne U XMMHAYECKHE CBOMCTBA
xkene3a. Okcupnwl, Tuapokcunsl u comu skene3a (I1) m xenesa (lll), ux cocra, cmoiicTBa u
MOJIyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3llaMi MEeTa/lIoB M CIUIaBOB, MX (DHU3MUECKUMU CBOICTBaMH,
U3YYEHHUE PE3YJIbTaTOB KOPPO3UM METAJIOB (BO3MOXKHO MCIIOJIb30BaHUE BHIEOMATEPUATIOB),
0COOEHHOCTEH B3aMMOJCHCTBUS OKCUIA KaJbIUs U HATPUS C BOJOU (BO3MOYKHO MCIHOJIb30BaHUE
BUJIEOMATEPHUAIIOB), KCCIIEIOBAHUE CBONCTB >XECTKOM BOJBI, MpOIEccCa TOPEHHsS Kele3a B



KUCcIoposie  (BO3MOXKHO — HCIIOJNB30BaHHE  BUIEOMATEpUaOB), IMPU3HAKOB  MPOTEKaHUS
KaueCTBEHHBIX pPEaKlMi Ha MOHBI: MarHus, Kajblus, alFOMUHUS, IUHKa, xene3a (Il) u xenesa
(1), meau (1), HaGMIOIEHHE M ONMKMCAHUE MPOILECCOB OKPAIIMBAHUS IUIAMECHH MOHAMH HATPHS,
Kalusl U KaJIblus (BO3MOXHO HCIIOJIB30BAHKME BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB T'MJIPOKCH/IAa aIFOMUHUS U TUIPOKCU]IA IMHKA, PEIICHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 IO
TeMme «BakHeWIne METallyIbl U UX COCIMHEHUS.

XuMHus 4 OKpYsKaIas cpeaa

BemecTBa u MaTepuanbl B TIOBCETHEBHOW JKM3HU YeJIOBEKa. be3omacHOe HCIOIb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXOTrax M
OTpaBJICHHUSIX.

XUMHYECKOe 3arps3HeHHE OKpYyKarolen cpebl (MpeaenabHas JOMycTUMasi KOHIEHTpaLus
BemecTs, ganee — [1JIK). Poxb xumun B pereHun 5K0JI0rn4ecKux mpooiiem.

Xumuueckuii IKcnepumenm:

U3ydeHHe 00pa3IoB MaTePHAIIOB (CTEKIIO, CIUIABBI METAJIJIOB, ITOJIMMEPHBIC MATSPUAITHI ).

Mesxicnpeomemmuoie ceasu

Peanu3zanus MeXMIpeMETHBIX CBSI3€H MPU U3YYCHUU XMMHH B 9 Kjacce OCYIICCTBIISCTCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ MOHSTHIA,
SIBIISTFOIIIAXCSI CHCTEMHBIMH TSI OTACIBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OO0mue ecTecTBEHHO-HAy4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTe3a, 3aKOH, TEOpHUs,
aHaJM3,  CHUHTE3,  KIacCH(UKAIUsi,  MEePUOJUIHOCTh,  HAONIONEHUE,  DKCIICPHMEHT,
MOJIeJIMPOBAHUE, U3MEPEHUE, MOIEIIb, SIBJICHHE, TAPHUKOBBIN d3PPEKT, TEXHOIOTHS, MATEPUAIIHI.

®usnka: Marepusi, aToM, OJJIGKTPOH, MPOTOH, HEHUTPOH, WOH, HYKJIHJ, H30TOIBI,
pPaZMOaKTUBHOCTb, MOJEKYNa, DSIEKTPUYECKH 3apsii, MPOBOAHHUKH, MOIYIPOBOJHUKH,
JUDJIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHWE BEIIEeCTBA, ras,
pacTBOp, pacTBOPHUMOCTb, KpHUCTAJUIMUECKas pEMIETKa, CIJaBbl, (U3MUECKHUE BEIMYUHBI,
€IMHHIIB I3MEPEHHUS, KOCMHYECKOE TIPOCTPAHCTRO, TIAHETHI, 3BE3/1bI, COJHIIE.

buonorust: ¢otocunTes, npixanue, O6wocepa, dKocucTeMa, MUHEPATbHBIE YIOOpEHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATCIILHEIC BEIECTRA.

['eorpadus: armocdepa, ruapochepa, MHHEpANbl, TOPHBIE TMOPOJIbI, IOJE3HBIC
HCKOTIaeMbIe, TOTUTHBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUS NPOTPaMMBI OCHOBHOTO 0OmIero oOpa3oBaHUs
JOCTUTAIOTCS B XOZIe O0Y4YEHHUsI XMMUHU B €JUHCTBE YUE€OHOM M BOCIIUTATEIBHOMN JEATEIBHOCTH B
COOTBETCTBUM C  TPAJAUIUOHHBIMH  POCCHMCKMMH  COLUMOKYJIBTYPHBIMA W  JyXOBHO-
HPaBCTBEHHBIMH LEHHOCTSIMH, MPUHATHIME B OOINECTBE MpPaBUJIaMHU M HOpPMaMH MOBEICHHUS U
CIOCOOCTBYIOT MPOIIECCaM CaMOITO3HAHHMS, CAMOPA3BHUTHUS M COIIMAIM3AIMN 00yIarOIUXCSI.

JIMYHOCTHBIE PE3yNbTaThl OTPaXAalOT TOTOBHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW TO3WTHUBHBIX IIEHHOCTHBIX OPUEHTALMH M PACHIMPEHHE OIbITa JCSITECIHHOCTH Ha €€
OCHOBE, B TOM YHUCJIC B YACTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIIECHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACJIC/INI0, TIOHUMAHMs 3HAYCHUS XMMHUYCCKOH HAYKH B JKU3HH COBPEMEHHOTO OOIIEeCTBa,
CIOCOOHOCTH BIIAJIETh JTOCTOBEPHOW MH(OPMALUEH O MEPEIOBBIX JOCTHKECHHUSX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpPOWCTBE
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOro BOCIUTAHUS:

NPEICTaBICHUS O COIUAIBHBIX HOpPMax M IMpaBHJIaX MEXJIMYHOCTHBIX OTHOLICHUH B
KOJIJICKTHBE, KOMMYHHKATHBHOH  KOMIICTEHTHOCTH B OOINEGCTBEHHO  IIOJIC3HOM,
y4eOHOMCCIIeIOBATEIbCKONW, TBOPUECKOW W JAPYIMX BHAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HON COBMECTHOM /1€ATEIbHOCTH MPHU BBIIIOJHEHUN y4eOHBIX, IO3HABATEIbHBIX 3a/1a4,
BBIMTOJIHEHNH XHMHUYECKHX OSKCIIEPUMEHTOB, CO3JaHUM YYEOHBIX NPOEKTOB, CTPEMJICHHS K
B3aMMOINIOHMMAHHUIO M B3aHMMOIIOMOIIM B Ipolecce 3TON y4eOHOW AeATeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBENEHHE W TIOCTYNMKHA CBOMX TOBAPHUIIECH C IO3UIMH HPABCTBEHHBIX M
IPaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIEICTBUM MOCTYIKOB;

3) HEeHHOCTH HAYYHOT O MO3HAHUSI:

MHUpPOBO33pPEHUYECKHE NPEACTAaBICHHUS O  BEUIeCTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAayKH M COCTABIIIOUINE OCHOBY JIS
MOHMMAHUA  CYINIHOCTH HAYYHOW KapTUHBI MHpa, MPEICTaBiIeHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs TPUPOIBI, B3aMMOCBS3SIX UYEIIOBEKa C MPHUPOJHON CPEoi, O poin
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEpPHOCTEH;

MIO3HABATEbHBIE MOTHBBI, HAlpaBJICHHBIE HA MOJyYeHHE HOBBIX 3HAHWH MO XHWMHH,
HEoOXoauMBbIe Ui OOBSCHEHHs HAOMIOJaeMbIX MPOLECCOB M SBJICHUH, MO3HABATEJIbHOM,
UH(POPMAIIMOHHON M YUTATEIBCKON KYJIBTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSATEIBHON paboOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOHN JUTEpPATypOl, MOCTYMHBIMH TEXHUYECKHUMH CpPEICTBAMHU
WH(POPMAIIMOHHBIX TEXHOIOTHIA;

UHTEpeC K OOYyYEHHMIO M TO3HaHUIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONW W HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HATNPaBIEHHOCTU U YPOBHS O0Y4YECHHUS B NalbHEHIIIEM;

4) popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HaHME IICHHOCTU JKU3HH, OTBETCTBEHHOT'O OTHOUIEHHS K CBOEMY 3/10POBBIO,
YCTAaHOBKM Ha 3JI0POBBI 00pa3 JKW3HU, OCO3HAHWE IIOCIEACTBUH W HEMPUSATHE BpPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojsl, HAapKOTHKOB, KYpPEHHs), HEOOXOAUMOCTH COOJIOACHUS
mpaBul O€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMU B OBITY M pPEabHOU
KHU3HH,

5) TPy10BOT0 BOCIIMTAHUS

MHTEpEC K MPAKTUYECKOMY M3YUYEHUIO MPO(EccHii u Tpya pa3IudHOro pojia, yBaXKeHHUE K
TPyAy ¥ pe3ylbTaTaM TPYIOBOH NEATEILHOCTH, B TOM YHCJIEC Ha OCHOBE IPUMECHCHUS
OPEIMETHBIX 3HAHWKM [0 XWMHH, OCO3HAHHBIA BBIOOP HWHIMBUAYAJILHOW TPAaCKTOPUHU



IPOJOJDKEHU 00pa30BaHUs C Y4ETOM JIMYHOCTHBIX MHTEPECOB U CIOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH, ycremHol mpoecCHOHAIbHON AEATENbHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHLCS B IPO(ECCUOHAILHON Cpeae;

6) 9K0JIOrH4€eCKOr0 BOCTUTAHUS

9KOJIOTUYECKHU 1Ies1eco00pa3HOe OTHOLIEHUE K MPUPOJIE KaK UCTOYHMKY JKU3HU Ha 3eMile,
OCHOBe €€ CyIIeCTBOBaHMs, MOHWMAaHHE LIEHHOCTH 3J0POBOr0 M OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (DHU3MUECKOMY M IICHUXMUYECKOMY 3I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/ICHHS IIPaBMiI 0€30IacHOTO TIOBEACHHUS MPH pabOTe C BEIIECTBAMH,
a TAK)KE B CUTYaLUAX, YTPOXKAIOIIUX 30POBbIO U KU3HU JIIOACH;

CIIOCOOHOCTH IPUMEHSTHh 3HAHUS, I0JIydaeMble IPU HU3YYEHUU XUMHHM, IS PEIICHUs
3a[a4, CBA3aHHBIX C OKPYKAIOLIEH IPUPOAHON CPENOH, Ul MOBBIIIECHUS YPOBHS 9KOJOTHYECKON
KYJIBTYpBI, OCO3HaHUSA TNIOOATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIEeM U MyTe WX pelIeHus
IIOCPEACTBOM METOJIOB XMMHMH, YKOJIOIMYECKOTO MBILUICHUS, YMEHUsI PYKOBOJCTBOBATHCS UM B
II03HABATEJIBHON, KOMMYHUKATUBHOM M COLMATIbHOM IMPAKTHKE.

METAINPEIMETHBIE PE3YJIBbTATBI

B cocraBe MerampeaMeTHBIX pe3yiIbTaTOB BBIICISIOT 3HAYMMbIE Ui (OPMHPOBAHUS
MHUPOBO33PEHUS OOLIEHAYYHbIE MOHATHS (3aKOH, TEOpHs, MPUHIMII, TUIOTE3a, (HakKT, cucrema,
IIPOLIECC, IKCIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHbBIX Y4EOHBIX
peaMeTax U MO3BOJISIOT HA OCHOBE 3HAHUH U3 ATUX MPeAMETOB (pOpMUPOBATH NMPEICTaBICHUE O
[IEJIOCTHOW HAYYHOH KapTHHE MHpa, U YHUBEpCAIbHbIE yuyeOHBbIC ACHCTBUS (ITO3HABATEIbHEIC,
KOMMYHHUKATHBHbIE, PEryJIATHBHbBIE), KOTOpbIE OOecreYuBa0T (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYILECTBICHUIO YU€OHOU €S TEIbHOCTH.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3oBrble JJornyeckue 1eMCTBHSA:

YMEHUS MCIOJb30BaTh IPUEMBI JIOTUYECKOIO MBIIIJIEHUS TP OCBOCHHMM 3HAHMIA:
pPacKpbIBaTh CMBICT XUMHYECKMX TOHATHH (BBIIENSATH UX XapaKTepHbIE IPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBA3b C APYTUMH MOHITUSMH), UCIOIb30BATh MOHATHS Ul OOBSICHEHUS
OTJIENbHBIX (PAKTOB W SIBIEHUH, BBIOMPATh OCHOBAaHUS M KpPUTEPUU I KJIacCHUPUKAIUU
XUMUYECKHUX BEUICCTB U XUMUYECKUX PEAKIUH, YCTaHABIUBATH IPUYMHHO-CIICICTBEHHBIE CBA3H
MeXly 00BEKTaMHU U3YUEHHUs, CTPOUTH JIOTUUECKUE PACCYKIeHUS (MHAYKTUBHBIE, I€yKTUBHBIE,
10 aHAJIOTHH), AEJIaTh BBIBOJBI U 3aKIIIOUCHUS;

YMEHHME MPUMEHSTh B IMpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMHH, MPeoOpa3OBHIBaTh LIMPOKO
NPUMEHSIEMbIE B XUMHUH MOJIEJIbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHUYecKkass (GopMylna M YypaBHEHHE XHMHYECKOM peakluud — Npu peleHUH Yy4eOHO-
MIO3HABATENIBHBIX 3a/1a4, C Y4ETOM OSTHX MOJENbHBIX MPEJACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKU H3YYaeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB U
XUMHUYECKHX PEAKIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIICACTBEHHbIE CBSI3U U
IIPOTUBOPEYHS B U3yYaEMBIX IIPOLIECCAX U ABJICHUSIX.

Ba3oBble uccienoBarebcKkue 1eiCTBHA:

YMEHHUE MCIOJb30BaTh IIOCTABIECHHBIE BOIPOCHI B KAueCTBE MHCTPYMEHTA IIO3HAHMS, a
Takkeé B KayecTBE OCHOBBI Uig (OPMUPOBAHUS THUIIOTE3bl IO TPOBEPKE MPAaBUILHOCTU
BBICKA3bIBAEMBIX CYKICHMUI;

NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M TPOBEICHHUIO YYEHHYECKHX
HKCIIEPUMEHTOB, YMEHHE HA0I0JaTh 3a X0JI0M IPOLIECCca, CaMOCTOSITEIbHO MTPOTHO3UPOBATH €TI0
pe3ynbTar, (opMyIHpOBaTh OOOOLIEHHS W BBIBOABI IO pe3yiabTaTaM IPOBEAEHHOIO OINbITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O IPOJCIaHHOM padoTe.

PatGora ¢ unopmaunmeii:

yMEHUE BBIOUpPATh, AHATU3UPOBATh U UHTEPIPETUPOBATh MH(POPMALIUIO PA3INYHBIX BUOB
1 GOpM IIPEICTABICHUS, OTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HaAy4HO-TIOMYJISIpHAst IUTepaTypa



XMMHYECKOTO COZAEp)KaHUs, CIpaBOYHblE M0ocoOusA, pecypchl IHTepHeTa), KpUTHYECKH
OLICHUBATh MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO MH(POPMAIIHIO;

YMEHHUE IPUMEHSTh pa3IMuHble METO/Ibl U 3alpOChl IPU NOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISi BBITOJHEHHS YUYEOHBIX M MMO3HABATEIbHBIX 33a4
OIpeNIeNIEHHOr0 TUIa, MPUOOpPETeHUE OIblTa B 00JACTH MCIOJIB30BaHUS HMH(DOPMALMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTHH, OBJIaJIEHUE KYIbTYpO aKTUBHOI'O MCIIOJIb30BaHUS Pa3IMUHbIX
IIOUCKOBBIX CHCTEM, CaMOCTOSATENbHO BBIOMpPATh ONTUMAIbHYIO (OpPMY IpenCTaBICHUS
uHPOpPMALIMKM U WUTIOCTPUPOBATH pEIIacMble 3a/1aud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
IpyrumMu popmamu rpa Kk U UX KOMOMHAITUSMU;

YMEHHME MCIOJIb30BaTh M aHAJIM3UPOBATH B IIpOLECCE YYEOHOHM U HCCIEN0BATENIbCKOU
NEeSITeIbHOCTH HH(POPMALIMIO O BIUSHUM IPOMBIIUIEHHOCTH, CEIbCKOI0 XO35HCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKaroLlel NPUPOAHON CPEIbl.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC y4eOHbIe 1eiiCTBUS:

YMEHMsI 3aJaBaTh BOIPOCH (B XoJe Juasora M (WIM) IUCKYCCUU) IO CYLIECTBY
oOcyxnaeMoll TeMbl, (HOPMYIUPOBATh CBOM NPEIJIOKEHHS] OTHOCUTENIBHO BBIIOJHEHUS
MPEVI0KEHHOM 3a/1a4u;

YMEHUS NPEACTaBIIATh [OJyYeHHbIE Pe3ysIbTaThl I03HABATEIbHOM 1€ATEIbHOCTH B YCTHBIX
U NHUCbMEHHBIX TEKCTax; JejaTh IMPE3EHTALUI0 PE3YJIbTaTOB BBINOJIHEHUS XUMHYECKOIO
JKCHEpUMEHTa (J1abOpaTOPHOIrO OmbITa, Ja0OpaTOpHOl padOThl MO HCCIEIOBAaHHUIO CBOMCTB
BEII[ECTB, YU€OHOTO MTPOCKTA);

YMEHUSl y4eOHOIro COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM IO3HABATEIbHON U
HCCJIEIOBATEIbCKON N1€ATEIbHOCTU MPU PELICHUM BO3HHMKAIOUIMX IpoOJieM Ha OCHOBE yuéra
OOIIMX HWHTEPECOB U COTJacoBaHMs NO3MLUN (0O0CYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
LITYPMbI», KOOPAMHALIUS COBMECTHBIX JACHCTBUIA, ONpe/ieseHe KPUTEPUEB MO OLIEHKE KauecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiiCTBUS:

YMEHHME CaMOCTOATEIBHO ONPENENATh LEIU ACSITEIbHOCTH, IIJIAHUPOBaTh, OCYIECTBIISTD,
KOHTPOJIMPOBaTh W MNpPU HEOOXOAMMOCTH KOPPEKTHPOBAaTh CBOIO JIE€ATEIbHOCTh, BBIOMPATH
HanOonee dS(QeKkTuBHbIE CIMOCOOBI pelleHHs Y4eOHbIX M IO3HaBaTelIbHBIX  3ajad,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIIOKEHHBIA AJITOPUTM JIEWCTBUM NpH
BBIIMOJIHEHUH 331aHUM ¢ y4€TOM IMOJyYyeHHMs] HOBBIX 3HAHHUH 00 M3ydaeMbIX OOBEKTax —
BEIIECTBAX U PEAKIIUAX, OLICHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3ysbTaTa 3asBICHHON 1€y,
YMEHHE HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, PEAJIaraéMbl€ B YCIOBUH 3alaHUM.

NPEAMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX pPE3yJIbTAaTOB IO OCBOEHHUIO 0053aTENBHOTO COJEPIKaHMS,
YCTaHOBJIEHHOIO JaHHON (QenepanbHOil pabodeld mTporpaMMoil, BBIIEISAIOT: OCBOEHHBIE
0o0yyarolMMHUCST Hay4yHbIE 3HAaHUS, YMEHUS U CIOCOOBI JeicTBUHM, cnenuduyeckue At
npeaMeTHoW o0nacTu «XHUMHS», BUIBl JEATENBHOCTH IO TOJYyYEHHIO HOBOTO 3HAHHS, €ro
UHTEpIpeTalni, IPeoOPa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYalUsX.

K konny oOyueHus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKUX MOHITHI: aTOM, MOJEKYJA, XUMUYECKHUM

9JIEMEHT, TMPOCTOE BEHIECTBO, CIIOXKHOE BEIIEeCTBO, CMeCh (OZHOpOJIHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHAas M MOJIEKYJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca, MaccoBas J0JI1 XUMHUYECKOIro
3JIEMEHTAa B COCIMHEHHMH, MOJIPHBIA 0O0BEM, OKCHJA, KHCJIOTa, OCHOBAaHHE, COJb,
3JIEKTPOOTPHULIATENBHOCTD, CTENIEHb OKUCIIEHUS, XUMUUECKas peakiysl, Kiaccuukanus
peaKkLuii: peakluy COEIMHEHUS, PEAKLIUU Pa3JI0KEHMs], peaKIIMM 3aMEIICHUs], peakLiuu
0oOMeHa, 2K30- M IHJIOTEPMHUYECCKHE PEAKINH, TEIUIOBOU 3P (HEKT peakinu, sIpo aToma,
AIIEKTPOHHBIN CJIOW aTroma, aToMHas OpOWTanb, PaglyC aroMa, XUMHYECKas CBS3b,



NOJIIpHAasl M HETOJIApHAasi KOBAJIEHTHAsl CBSI3b, MOHHASI CBSI3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBas JI0J1s1 BellecTBa (MPOLIEHTHAS KOHIICHTPALIUs1) B PacTBOPE;

® UTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XWMHYECKHX MOHITHH W TPUMEHSTH ITH
MIOHSITHS TIPY OMTUCAHUH BEIIECTB M UX MPEBPAIICHUI;

® UCMOJb30BATh XUMHUYECKYIO CHUMBOJHMKY JMJISi COCTaBICHHS (OPMYyT BEIIECTB U
YpaBHEHUN XUMUUYECKUX PEaKIIN;

® OmpeleNsITh BaJCeHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COEIWHEHUSX, CTEIEHb
OKHUCJICHHUS DJICMCHTOB B OWHAPHBIX COCIMHEHUSX, MPHHAJICKHOCTh BEIIECTB K
onpeAenéHHOMY Kiaccy COeAMHeHW 1o QopmyrnaM, BHI XUMHUYECKOW CBS3U
(xoBajIeHTHAs! U MOHHAs) B HEOPTraHUYECKUX COCIMHECHUSIX;

e packpbiBaTh cMbIch [lepunonnueckoro 3akona JI. . MenneneeBa: 1€eMOHCTPUPOBATh
MOHMMAaHUE TEPHOJUYECKON 3aBHUCHMOCTH CBOMCTB XMMHUYECKHX SJEMEHTOB OT HX
nojoxenus B Ilepuonnmyeckoil cucreme, 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHs, 3aKOHa ABOTaipo;

® ONUCHIBATh U XapakTepu3oBaTh TabianuHyro ¢opmy Ilepuonnyeckoil cucTeMsl
XUMHUYECKHX JJICMEHTOB: pPa3linyarTh IMOHATUS «rJaBHas moarpymmna (A-rpymma)» u
«moboynass mnoxarpynna (b-rpymma)», maneie ¥ OGONbIIME TEPUOMABI, COOTHOCUTH
0003HaueHMsI, KOTOphIe UMerTcs B Tabmume «lleproanyeckas cucreMa XUMHUYECKUX
anemeHToB J[. M. MenneneeBa» ¢ YMCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB
XUMHYECKHX DJEMEHTOB (COCTaB M 3apsia sapa, oOINee YHCIO SJIEKTPOHOB H
pacrpeziefieHue X MO JIEKTPOHHBIM CIIO0SIM);

e iIaccu(UIUPOBATh XUMUYECKHE 3JIEMEHTHI, HEOPIraHUYECKUE BEIIECTBA, XUMHUYECKHE
peakmuu (M0 YHMCIy W COCTaBYy YUYacCTBYIOUIMX B PEAKIWU BEUIECTB, MO TEIIOBOMY
dbdexry);

® XapakTepu3oBaTh (OMHCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB Pa3TUUHBIX
KJIACCOB,  TIOJATBEPXKJash  ONWCAaHWUE MPUMEPAMH  MOJICKYJSIPHBIX  ypaBHEHUH
COOTBETCTBYIOIIUX XUMHUYECKUX PEaKIuil;

® MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT UX KAa4€CTBEHHOTO COCTaBa,
BO3MOXXHOCTH MPOTEKAHHSI XUMUYECKHUX MTPEBPAIICHUI B Pa3JIMYHBIX YCIOBHSIX;

® BBIYHCIATH OTHOCUTEIHHYIO MOJICKYISPHYIO U MOJSPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJTF0 XMMHAYECKOTO AJIEMEHTa 110 (hopMysie COeTUHEHNsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMUYECKOHN peakinu;

® [PUMEHSTh OCHOBHBIE OMEPAIMHU MBICIUTEIHHON ACSITENbHOCTH — aHalW3 U CUHTES,
cpaBHEHHE, 0000IICHNE, CHCTEMAaTH3alNI0, KIACCU(UKAIINIO, BBIABICHUE MPUYUHHO-
CIIEJICTBEHHBIX CBsI3€d — JUIsI M3YYEHUS CBOWMCTB BEIIECTB M XUMHUYECKHX PEaKIIUM,
€CTeCTBEHHO-HAYYHBIE =~ METOABI  TO3HAHUS HaOJroIeHne,  W3MEpEHHE,
MOJICTTUPOBAHUE, SKCIIEPUMEHT (PEeabHBIN U MBICTICHHBIN );

e cCleloBaTh MpaBUjaM IMOJIb30BAHUS XMMHUYECKOW TOCYAOW H  J1a00paTOPHBIM
00OpyIOBaHUEM, a TaKXKe MpaBWIIaM OOpaIleHUs] C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIUSMHU TIO BBITIOTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OMBITOB MO MOTYYSHHUIO
U coOupaHuio Ta3000pa3HBIX BEIIECTB (BOAOPOAA W KHUCIOpPOAA), MPHUTOTOBICHHUIO
PacTBOPOB C OINPEAECIEHHON MacCOBOM J0JIEH paCTBOPEHHOIO BEILECTBA, IIJIAHUPOBATH
¥ TIPOBOJIMTH XUMHUYECKHE 3KCIICPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEOUYeH U
KHCTIOT C TIOMOIIBIO HHIUKATOPOB (JIakMyC, peHOoIpTaIenH, METHIIOPAHK U JPyTHE).

K konny oOydeHus B 9 kjacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI

oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHU:

® PpacKphIBaTh CMBICI OCHOBHBIX XWMHUYECKUX TOHATHUN: XUMUYECKUH DSJIEMEHT, aToM,
MOJIEKYJa, NOH, KAaTHOH, aHHUOH, TPOCTOE BEILIECTBO, CI0KHOE BEIIECTBO, BAJIEHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, CTENCHh OKHUCIICHUS, XUMHUYECKas PEaKIus, XUMHUYECKas
CBSI3b, TEIUIOBOM A(PPEKT peakiuu, MOJb, MOJSPHBIA 00BEM, PACTBOP, AIEKTPOJIHUTHI,



HEDJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAsl JUCCOLMAIUs, peakUWd HOHHOrO OOMeHa,
KaTaJIn3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMbIE W HEOOpaTUMBIE pPEaKIIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIbHBIE ~ PEAaKIUH,  OKHUCIUTENb,  BOCCTAHOBUTEIIb,
OKHCIICHHE€ M BOCCTaHOBJICHHE, AJIOTPONHs, aM(OTepHOCTb, XMMHYECKas CBS3b
(koBaJIeHTHasi, HOHHAs, MeETAJIMYecKas), KpUCTAJUIMUecKas peméTka, KOppOo3Hs
METAJIJIOB, CIUIABbl, CKOPOCTb XHMHYECKOM peakUuu, IpeleibHO JOMycTUMas
koH1eHnTpauus [1JIK BemecTBa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMYECKUX TMOHSATHI M MPUMEHSATH 3TH
MOHSITHS IIPU OMUCAHUH BEILIECTB U UX MPEBPAIICHU;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJHUKY [UIsl COCTaBi€HHUS (OpMyn BellecTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCJIEHHUS XUMHUYECKHMX JJIEMEHTOB B
COCIMHEHUSAX PA3IUYHOIO COCTaBa, MPUHAAJIE)KHOCTh BEIIECTB K ONpeAenEHHOMY
KJIaccy coelMHEeHH 1Mo (opmynam, BHI XMUMHUYECKOH CBSI3M (KOBaJCHTHAas, MOHHA,
METAJIJINYeCKasl) B HEOPraHWYEeCKUX COCJAMHEHHUSAX, 3apsii HOHA MO XHUMHUYECKOU
dopMyiie, XxapakTep Cpelbl B BOJAHBIX PACTBOpPaX HEOPraHWYECKUX COEIMHEHUH, TUI
KPUCTAIIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbich Ilepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTPUPOBATH
€ro NMOHMMAaHME: OIHUCHIBATh U XapakTepus3oBaTh TabiauuHyro Gopmy Ileprnoauueckoit
CUCTEMbl XMMHUYECKHX OJJIEMEHTOB: pa3linyaTh TMOHATUS «rjaBHas mnoarpynma (A-
rpynna)» u «mnobounas noarpynmna (b-rpynma)», manele u GoJbLIME MEPUOJIBI,
COOTHOCUTh O0O3HAuUEHUS, KOTOpPhIE HMEIOTCS B MEPHOJUYECKON Tabiuie, ¢
YHUCIIOBBIMHU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsij sizipa, oOlee YHUCiIo MEKTPOHOB U PACIPEeNIEeHHE X M0 AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIME 3aKOHOMEPHOCTM B H3MEHEHHU CBOWCTB DJJIEMEHTOB U HX
COEIMHEHUI B IIPEJENax MaJbIX IEPUOJOB U TJIABHBIX HNOAIPYNI C YYETOM CTPOEHUS
UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (M0 YMCIYy M COCTaBY Y4YacTBYIOIIMX B pEaKkIUH BEIIECTB, MO TEIJIOBOMY
3¢ deKTy, 10 U3MEHEHUIO CTETIEHENW OKUCIIEHNSI XUMUUECKUX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMHUCHIBaTh) OOIIME U CHEHU(PUYECKHE XUMUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/asl ONUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKIUi;

COCTaBJIITh YPABHEHHUS HJICKTPOJIUTHYECKON TUCCOLUAIIMU KHUCIIOT, IIEJI0YEd U COJIEH,
MOJIHBIE U COKpAIIEHHBIE YPABHEHUS peakIil HOHHOTO 0OMeHa, ypaBHEHMs PEaKlUi,
MOJATBEPXKJIAIONINX CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXAy BelleCTBaMU
pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYHUIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHCa 3THX Peaklui;

IIPOrHO3MPOBAaTh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3MOXHOCTH
MPOTEKAaHUs XMMHUYECKUX MPEBPAILEHUH B pa3INYHbIX YCIOBUSAX;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 JIEMEHTa 10 (hopMysie COeTMHEHHS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJIUTH PACUEThI 10 YPaBHEHUIO XUMUYECKOM peakiuu;

coOnrofaTh MpaBuia MOJB30BAHUS XHMMHUYECKOM TMOCyqo M J1abopaTopHBIM
0o0OpyIOBaHUEM, a TaK)Ke IpaBHUia OOpaIleHUs C BEUIECTBAMH B COOTBETCTBUHU C
MHCTPYKIUSMU TIO BBIIOJHEHUIO JJA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJTYYEHHUIO
¥ cOOMpaHMIO Tra3000pa3HbIX BEUIECTB (aMMHUAKa M YIJIEKHCIIOTO Ta3a);

IIPOBOAMTH PEAKLMH, MOATBEPHKAAIOIINE KAUECTBEHHBII COCTaB PA3JIMYHBIX BELIECTB:
pacro3HaBaTh OIBITHBIM MYTEM XJIOPUA-, OpOMHI-, MOAHMI-, KapOoHat-, ¢ocdar-,



CUWJIMKaT-, Ccynb(dar-, TUIPOKCHI-UOHBI, KATHOHbBI AMMOHHS M HOHBI H3y4YEHHBIX
METaJIOB, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPIaHMUECKUX BEIIECTB;
MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITEIIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, O0000IEHHEe, CHCTEeMATH3AlHI0, BBISABICHUE MPUYUHHO-CIIEICTBEHHBIX
CBs3eM — JUIs M3y4YCHHs] CBOMCTB BEIIECTB M XMUMHUYECKUX PEaKIMH, €CTECTBEHHO-
HAayYyHbIC METOJbI IO3HAHUS — HaONIOJCHWE, W3MEPEHHUEe, MOJCIMPOBAHUE,
SKCIIEPUMEHT (PeabHbIM U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KosanuyecTBO 4acoB
Ne HaumenoBaHue pa3iesioB U deKkTpoHHbIE (LM (POBbLIE)
n/n TeM MPOrpaMMbl Bceero KonTpoakneie TipaxTiaeckue o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pasznea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUS
Xumus — BakHas 00J1acTh

11 €CTECTBO3HAHUS U 5 5 bubnuoreka [IOK

' MPAKTUYECKOU IeSITEIbHOCTH https://m.edso0.ru/7f41837c

YyejgoBeKa

12 BemecTBa 1 xuMudeckue 15 1 bu6nmorexa LIOK

' peaKInH https://m.edsoo.ru/7f41837c

Htoro no pazneny 20

Pa3nen 2. BaxkHeliine npeacTaBuTe/ M HEOPraHMYECKUX BelllECTB
21 Bosnyx. Kucnopon. I[lonsarue 6 bubnuoreka [IOK

' 00 okcmmax https://m.edsoo.ru/7f41837c
29 Bonopoa. ITonsartue o kucinorax 8 1 bubmmnoreka HOK

' 1 COMSIX https://m.edso0.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmuoreka [IOK

' OCHOBaHHMSIX https://m.edso00.ru/7f41837c
24 OCHOBHBIC KIIACCHI 11 1 1 bubmnoreka IIOK

HEOPraHWYECKUX COCIUHEHUI

https://m.edsoo.ru/7f41837c

Hroro 1o pasneny 30

Paspnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHue aToMoOB.

Xumuuyeckasi cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE PC€aAaKIUH

Ilepuoauueckuii 3aK0H U
31 [Tepuoanueckas cucrtema 7
XUMHYECKHX dj1eMeHToB J[. 1.
Mengeneesa. CTpoeHue aroma
3.2 Xumuueckas CBs3b. 8 2

but6mmorekxa [IOK
https://m.edsoo.ru/7f41837¢c

bu6nmnorexa LIOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

OKUCIUTENBHO- https://m.edso0.ru/7f41837c
BOCCTAaHOBUTCIIbHBIC PCAKIITUN
Hroro no paseny 15 ]r?tl'/tlgsnlpllr?eeg;)cl)l rclj;éf41837c
PeszepBHOE Bpems 3 BH6J_IHOTeKa LOK
https://m.edso0.ru/7f41837¢c
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KosuvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeM (undgposBbie)
Ne n/m NporpaMMEI Beero KOﬁHTpO.HbeIe HpﬁaKTH‘ICCKHe 06PA30BATEILHBIC
padoThI padoTsI pecypcb
Pa3znea 1. BeniecTBO M XUMH4YECKHE PeaKIIUU
11 [ToBTOpeHue u yriydiieHue 3HaHu| 5 1 bubmmoreka [JOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubnnorexa [JOK
' peaKIuiA https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLMAIIHS. 8 1 1 bubnnorexa [JOK
' XHUMHYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Htoro no pazneny 17
Pazgen 2. HeMeTaJJILI M BX CO€IHHEHUSA
21 OO01mas xapakTepUCTHKA XUMUYECKUX 4 1 bubmmoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
06
22 anewerron VIArpymu, Cepar cé 6 BuGmorexa LIOK
' PYITHBL. 2P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO0mas XxapakTepuCTUKa XUMHUECKUX
bubmmoteka IIOK
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 https://m.edsoo.ru/7f412636
COCTMHEHUS
06
24 onewewrron IVA-rpynmu, Yeaepoxn : ) 2 bu6orerca LIOK
' . Py ) pos https://m.edso00.ru/7f41a636
KPEMHUH B UX COCAMHCHUS
Hroro no pazneny 25
Pa3nen 3. MeTasuibl U UX COeIMHEHUS
. bubnunorexa LIOK
3.1 OO01mure CBOMCTBA METAIOB 4 https://m.edsoo.ru/7f412636
3.2 Baxknel1me MeTamibl 1 UX COSIUHEHUS 16 1 2 bubmorexa LIOK

https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Hroro mo pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

4.1 BemectBa u Matepuaibl B )KU3HU Y€JIOBEKA 3 Bubmnorexa HOK
' https://m.edsoo.ru/7f41a636
Hroro no pazueny 3
PesepBHOE Bpems 3 Bubmorexa ITOK

https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




HOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KoJsnuecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposeie
n/n Tewa ypoxa Bcero KO;Tpom’m’le Hpgucnmeclme u3ydyeHusi oOpasoBaTesibHbIE
padoThbI padoThI pecypesl
1 [Ipeamer xumun. Ponap XumMuu B KU3HU 1 bubnmoreka [JOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 MeTOAAX MO3HAHUS B XUMUU 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuia
3 paboThI B 1a00paTOpUU U TIPUEMBI 1 bubnnoreka [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yucrelie BemecTBa 1 cMecu. CiocoObl 1 bubmuorexa [JOK
pas3zaenenus cMecen https://m.edsoo.ru/ff0d26ca
IT 02
S Pastenonme cvecel (na mpuniepe ) Bu6miorera LIOK
. . PHMEp https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHOW COJIN)»
bu6mmoreka [JOK
6 ATOMEI 1 MOJIEKYTb1 1 https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHUE DIIEMEHTHI. 3HAKH 1 bubmuorexa [JOK
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIIOKHBIE BEIIECTBA 1 bubmiorexa LIOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 bubmiorexa HOK
https://m.edsoo.ru/ff0d2d50
3 .
o | e e [ Busmorea 101
pMYyIa. https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKUX JIEMEHTOB
11 OrtHocuTenbHAas aTOMHAs Macca. 1 bu6mmorexa [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

OTHOCHUTENBHAS MOJIEKYJISIpHAsE Macca

https://m.edsoo.ru/ff0d323c

12 MaccoBasi 107151 XMMHAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUN https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bubmuoreka [JOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBUs IPOTEKAHUS bubnnoreka [HOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMS MACCHI BEILECTB. bubnnorexa [HOK
XHUMUYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
B clie OJIMYECTBA, MacC
17 B;;I;TiaHll;I: ;/(p:];/II;IeHITI]}BIM rHMHL‘IIeCKI/IX bubmiorexa HOK
N https://m.edsoo.ru/ff0d5708
peakiuit
K .
| e e pe BuGores 10K
& > P i https://m.edsoo.ru/ff0d3f34
3aMelIeHus, oOMeHa)
M. B. JI — y4EHBIN-
19 SH I/IKJI(?I'II/IGOIITI(()Z?FOBO6O6yq GCI:;ZI u Bromaozexa LOK
1t JUCT. u} https://m.edsoo.ru/ff0d40c4
CUCTEMATH3AINI SHAHUN
20 Kontponbnas padota Nel o teme bu6mmoreka [IOK
«BelecTBa 1 XUMHYECKHUE PEAKLIUNY https://m.edsoo.ru/ff0d4290
Bos — cMech ra3oB. Cocta
21 BO3 nya KI/IZIJ'IO I)or —B aneMeTH: u Bubmzorexa LIOK
AyXa. poA https://m.edsoo.ru/ffod448e
npoctoe BemecTso. O30H
| S wmarecm: oo Bumorra 10K
poZia (peakil ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTie 006 okcumgax
23| mabopamapn » npmA— BuGmorexa 10K
patop P ’ https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoaa
24 TennoBoii 3¢ ekt xumuueckon bubnnoreka [JOK



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
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https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

pCaKkuuu, MOHATUC O
TEPMOXUMHUYCCKOM YpaBHCHHH, DK30- U
OHAOTCPMHUYCCKUX PCAKIUAX

https://m.edsoo.ru/ff0d4790

TormBo (HedTh, yroiab U METaH).

bubmuoreka [JOK

25 3arpsi3HEHHE BO3]IyXa, CITIOCOOKI €T0 https://m.edsoo.ru/ff0d4cda
MPEAOTBPALLCHUS
I1 6ota Ne 3
26 «IPI?)I;THZ(:{(IJ/II?E E?)6$1T2;lee KIII/I(::;(?)M(? a Bubmzorexa LIOK
yd o P poaa, https://m.edsoo.ru/ff0d4ae2
M3y4YEHUE €ro CBOMCTBY
27 Bonopox — snemeHT u npocroe bu6mmoreka [IOK
BeliecTBO. HaxoxaeHnue B nmpupoie https://m.edsoo.ru/ff0d4dd0
28 du3nYecKre U XMMUYECKUE CBOMCTBA bubmuoreka [JOK
Bojiopoaa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IlousiTre 0 KUCIOTaX U COJISIX bubmiorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CrniocoOsI nostydeHus BOAOPOIa B bubnnoreka [JOK
nmabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpakTnueckas padora Ne 4 o Teme
31 «lPlonyquHe u I():061/1paH1/Ie BOJIOpOJa bubmorexa LIOK
. ? https://m.edsoo.ru/ff0d4f42
M3Yy4YEHUE €ro CBOMCTBY
30 MossipHblii 00BEM ra30B. 3aKOH bubnnoreka [JOK
ABorazipo https://m.edsoo.ru/ff0d542e
B .
33| pemeorsa rasa o ere noscoTmONy BuGmorexa L1OK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
B .
34 B;igizﬂ :a?; er; i; a(1)3001;3011:(6) 3aKOHa bubmioreka LTOK
yp . peaxil o https://m.edsoo.ru/ff0d5708
00BLEMHBIX OTHOIIEHHI ra30B
35 dusnvecKknue 1 XUMHUYECKHE CBOMCTBA bu6mmorexa [IOK
BOJBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [lonsarue 00 bubmuorexa [JOK

HHAUKATOpax

https://m.edsoo.ru/ff0d59e2



https://m.edsoo.ru/ff0d4790
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Bopna kak pacrBopurens. HacbieHHbie

bu6mmoreka [IOK

37 Y HEHACBIIIEHHbIE pacTBOphl. MaccoBas https://m.edsoo.ru/f0d5b40
JI0JIs BEILIECTBA B pacTBOPE
[TpakTuueckas padora Ne 5 mo Teme
38 «IIpuroroBiieHHE pacTBOPOB C bubnmoreka [JOK
ONpeAcIEHHON MacCCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BELIECTBAY
39 KonTponbnas padora No2 o teme bubnmoreka [JOK
«Kwucnopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcupel: cocTaB, KIacCU(PUKALINS, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
n .
M ucrommx, ocomx n avdorepix Bu6miorera LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHHS: COCTaB, KJIacCHU(UKAIIHS, bu6mmoreka [IOK
42 _
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITonyyenue u XMMHUYECKUE CBOMCTBA bubnnorexka [JOK
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccudukarms, bu6mmoreka [JOK
44 _
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITonyyenue u XMMHUYECKUE CBOMCTBA bubnnorexka [HOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
C :
o | Com i e, Busorsa 101
. yi ’ https://m.edso0.ru/00ad9474
CBOICTBa
ITpakTruyeckas pabora Ne 6. Perenue
47 AKCIIEPUMEHTAJIFHBIX 3a7a4 110 TeMe bubnuoreka [IOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHECHUIN»
48 I'eneTnveckas CBsSI3b MEXKIy KiIaccaMu bu6mmoreka [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
49 O06o01eHre u cucTeMaTu3alis 3HaH|K bubmuorexa [JOK



https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
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https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50

KontponbHas padota Ne3 no teme

https://m.edsoo.ru/00ad9ch2

bu6mmoreka [IOK

n
50 ng;;;:;;ffﬂacm’l Heopratacciix https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKY KIACCHPUKAITUN
51 XAMHUYECKHX dJIeMEHTOB. IloHsATHE O BH6J_IHOTeKa LOK
https://m.edsoo.ru/00ad9ffa
IPYIIAx CXOJHBIX HJIEMEHTOB
[Tepuonnueckuii 3aKOH U
52 [leproanyeckas cucteMa XUMUYECKUX BH6J_IH0TeKa LOK
https://m.edsoo.ru/00ada52c
anemeHToB 1. . Menaeneena
53 [lepuropl, TPYMIIbI, MOATPYIIIBI BH6J_IHOTeKa LOK
https://m.edsoo.ru/00ada52c
54 Crpoenne atoMoB. CocTaB aTOMHBIX bubnnorexa [HOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3J1eKTPOHHBIX 000J0UeK
55 aToMoB 311eMeHToB [leproauyeckoit BH6J_IHOTeKa LOK
cuctemr JI. V. Meneneesa https://m.edsoo.ru/00ada6bc
XapakTepucTuKa XUMHUECKOTO
56 3JIEMEHTA M0 €T0 IMOJ0KEHUIO B bubnuoteka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoauyeckoro 3akoHa ass
57 pa3BuTHUA HAyKu U npaktuku. /. 1. bubnnorexka [JOK
MeHeneeB — y4€HbIU, IEAATOT U https://m.edsoo.ru/00ada96e
TpaKJIaHUH
PesepBHelit ypok. O6001IeHNE 1
58 CUCTEeMAaTH3aIHsl 3HAHHH / Egggﬁgg{ﬁ)gﬁ}é% db33c
Bcepoccuiickast mpoBepouHas paboTa T '
KonrtponbHas pabora Ne4 o reme
59 «CtpoeHue atoma. XUMHUYECKas CBA3b) E&ISSJ-I/P/I%T:(;(;ES/ISO,—,\ db4s6
/ Beepoccuiickas mpoBepouHasi paboTa — '
60 DNEeKTPOOTPULIATEIbHOCTh ATOMOB bubnnoreka [JOK



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486

XHUMHUYCCKUX 3JICMCHTOB

https://m.edsoo.ru/00adaab8

61 HMonuas xumudeckas CBA3b 1 Bubmorexa HOK
https://m.edsoo.ru/00adac34
62 KoBasieHTHas nonsipHast XuMU4ecKas 1 bubnmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBaneHnTHas HenonsipHas XUMUYECKAst 1 bubnnoreka [HOK
CBS3b https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
64 Creners OKACICHAA 1 https://m.edsoo.ru/00adae28
65 OKHUCIUTEITbHO-BOCCTAHOBUTEIILHBIC 1 bubmuorexa [JOK
peakuuu https://m.edso0.ru/00adb076
bubmuorexa [JOK
66 OKUCIINTENIN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/00adb076
P i .
€3CPBHBINA YPOK O606£11eHI/Ie " BuGnorexa LIOK
67 CUCTEMATH3AalNs 3HAHUH 10 TEME 1 .
https://m.edsoo.ru/00ad9cb?2
«CtpoeHne aroma. XUMUYECKas CBSA3bY
68 PesepBHblil ypok. O600611eHNE U 1 bubnuoreka [IOK
cucTeMaTHu3alysl 3HaHuH https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO HACOB I10 68

[NPOTPAMME
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9 KVIACC

KoanuectBo yacoB JJIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka
n/n yp Bceero KoﬁﬂTpom’Hble H%aKTquCKHe u3ydyeHusi odpa3oBaTesIbHbIE
padoThI padoTsI pecypesI
[lepuoauueckuii 3aK0OH.

1 IIepnoanueckas cucrema 1 bubnuoreka [IOK
XHUMUYECKHX dJ1eMeHTOoB []. 1. https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOICTB XEMI/I‘ICCKI/IX AJIEMEHTOB 1 bubmmorexa LIOK

N https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB
Kiaccudukanust 1 HOMEHKIIaTypa bubnnoreka [JOK

3 1 .

HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunpr XuMHu4ecKkoil CBSI3U U THIIBI 1 bu6mmoreka [IOK
KPUCTAJTIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «IloBTOpeHue u yriayOiaeHrne 3SHaHUI 1 1
OCHOBHBIX pa3/IeJioB Kypca 8 Kiaccay

5 Knaccugukarus XuMruueckux 1 bubnnorexka [JOK
PEAKIHI MO pa3IMYHBIM MIPU3HAKAM https://m.edsoo.ru/00adbch0
IlonsATHE O CKOPOCTH XUMHYECKOMN

7 €aKIUU HOH}II?FI/IC 0 TOMOTEHHBIX U 1 bubmorexa LIOK
PCAKIIHH. https://m.edsoo.ru/00adbe9a
TEeTEPOTeHHBIX PEAKIIHIX
[TonsiTHE O XUMHYECKOM PAaBHOBECHH.

8 @DakTOpBI, BIUAIOIINE HA CKOPOCTh 1 bubnnoreka [JOK
XUMHYECKON PEAKIIUH U MTOJIOKEHNE https://m.edso00.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUSI
OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC bubmuorexa [JOK

9 1 _
peaKuuu https://m.edsoo.ru/00adcade

10 Teopus 31eKTPOIUTHUECKON 1 bubnuoreka [IOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade

JUucCconuralnu. CubHBIC U c1a0ble
OJICKTPOJIUTEI

https://m.edsoo.ru/00adcd68

11 HMoHHuble ypaBHEHUS PEAKIIUN bubunorexa LIOK
M peaxil https://m.edsoo.ru/00add448
XMMHYECKUE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE IPEACTABICHUI bubanorexa LIOK
pvz[ https://m.edsoo.ru/00add5d8
00 3JIEKTPOJIUTUYECKON JUCCOLMAIIIHI
XUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 [IPEICTABIIEHUNA 00 Bubmiorexa HOK
pel . https://m.edsoo.ru/00add8b2
AIIEKTPOJIMTUICCKON JTUCCOITUAITUT
14 [MousTHE O TUAPOIN3E COJIEH bubimorexa [IOK
AP https://m.edsoo.ru/00add9d4
15 O06o0011eHHe U cucTeMaTU3alus bubnnorexa [HOK
3HAHUN https://m.edsoo.ru/00addd12
ITpaxTrueckas padora Ne 1.
16 «I?SHIGHI/IG SKCI'Ipe AUMEHTAJIbHBIX bubimorexa [JOK
p https://m.edsoo.ru/00addbfa
3a71a4uy
Kourponsnaast padora Ne2 o teme
17 «3J‘ICII:<)T OJ'II/ITIf‘leCKa}I HCCOLAAIUA Bubumorexa [IOK
p A AT https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUU B pACTBOPAX)
O01asa xapakTeprucTUKa FaJIOT€HOB.
18 XI/III\I/III/ILICCKFI)/IG CBEﬁCTBa Ha [IpUMepeE Bubumorexa [IOK
p p https://m.edsoo.ru/00addfe2
xJjopa
XnopoBogopoa. CoisHas KUCIIOTa,
19 XHMquci{ns cﬂoﬁCTBa [IOJIYUEHNE bubimorexa [IOK
’ ya i https://m.edsoo.ru/00ade104
MIPUMEHEHHE
ITpaktrueckas padora Ne 2 mo teme
20 «gon €HUE COI?IﬂHOP'I KHCJIOTBI bubmnorexa LIOK
ya . o ’ https://m.edso0.ru/00ade348
U3y4eHue e€ CBOWCTBY»
Brruucinenus no ypaBHeHUSAM
ypas bubmuorexa [JOK
21 XUMHUYECKHUX PEAKIIHA, €CITH OJIUH U3

PCarcHToOB J1aH B HU30BITKE

https://m.edsoo.ru/00ade488
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29 OO01mas XxapakTepuCTHKA SJIEMEHTOB bubnunoreka [HOK
VIA-rpymibl https://m.edsoo.ru/00ade64a
AmnoTponHbie MOIU(UKALIUY CEPBHI.

Haxoxnenue cepsl U €€ COeTUHEHUI bubnnoreka [HOK

23 . .

B NMpUpOJie. XUMUYECKHE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl

o4 CepoBoaopo1, CTpOCHHUE, bubnnoreka [HOK
(bU3HYEeCKHEe U XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuabl cepsl. CepHas KMCIIOTA,

25 (1)H3I/I§€CKI/IE U xmfnqecxne CBOICTBa bubmiorexa LIOK

’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XYUMUYECKUE peaKkilui, JexKaliue B
OCHOBE ITPOMBIIINIEHHOTO CII0c00a
MOJIyYEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK

26 :

XHMHYECKOE 3arpsI3HEHUE https://m.edsoo.ru/00adec8a
OKpYXKaroIIel Cpelibl COeAMHEHUSIMHU
cepbl

27 Brruucnenue MaccoBo# JJOIU BBIXOJ1a bu6mmoreka [IOK
IIPOJIYKTa PEAKLIUH https://m.edsoo.ru/00adec8a
OO0m1as XxapakTepuCTUKa JIEMEHTOB

28 VA-rpynnsl. A30T, paclipocTpaHEHHE bubnnorexka [JOK
B IIpUpoJie, PU3NYECKUE U https://m.edsoo.ru/00adeeab
XUMHUYECKHE CBONCTBA
AMMHuak, ero pusnuecKue u

29 XUMUYECKHE C(EOﬁCTBa MOJIydeHUE U bubmorexa LIOK

’ ¥ https://m.edso0o.ru/00adf004
MIPUMEHEHHE
[IpakTuueckas pabora Ne 3 mo Teme
30 «ﬁon eHHe aleMI/IaKa M3yYeHHUE ero bubmiorexa LIOK
i > 13YH https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KUCIOTa, e€ pusnueckue u bubnuorexa [IOK
XUMHUYECKHE CBOKCTBA https://m.eds00.ru/00adf306

32 Hcnonp30BaHne HUTPATOB U CoJei bubmorexa LIOK

https://m.edsoo.ru/00adf518



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
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https://m.edsoo.ru/00adf518

aMMOHHUS B KQU€CTBE MUHEPATIbHBIX
ynoopeHuit. XuMu4eckoe
3arpsi3HEHUE OKPYIKaIOLIEH cpebl
COEJIMHEHUSIMU a30Ta

®docdop. Oxcua pochopa (V) u

bu6mmoreka [IOK

33 bocdopuas KHcoTa, usnicckue n https://m.edso0o.ru/00adf68a
XUMHUYECKHE CBOMCTBA, IMOJTyYEHHE
Hcnonb3oBanue pocdaros B
KaueCTBE MUHEPAIbHBIX YAO0OPEHUH. bubmuorexa [JOK
34 o :
3arpsi3HeHUuE IPUPOAHON Cpebl https://m.edsoo.ru/00adfc20
docharamu
Yraepon, pacipocTpaHeHHAE B
35 npu I()) J: gmnlt){eCKI;Ie 1 XUMUYECKHE bubmmorexa LIOK
PHPOZE, https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxkcuppl yraepoaa, ux Gpusndeckue u
36 XHUMHYECKHE CBOMCTBA. bubmuorexa [JOK
DKOJIOTHYECKUE TTPOOIIEMBI, https://m.edsoo.ru/00adfebe
cBsi3aHHbIe ¢ okcuIoM yriepoaa (1V)
37 VYronbpHas KUCIIOTa U €€ COJTN bubmorexa LIOK
https://m.edso00.ru/00ae006c
[IpakTuueckas pabora Ne 4 o teme
"ITosrydeHne yrieKucioro rasa. bubnuoreka [IOK
38 _
KauectBennas peakius Ha kapOOHaT- https://m.edsoo.ru/00ae027e
1oH"
[TepBoHaUaNBbHBIE TOHATHS 00
39 0 II‘)aHI/ILIeCKI/IX BEIIECTBAX KakK O Eubmorexa LIOK
p » https://m.edsoo.ru/00ae054e
COCJTMHEHUSX YTIIepoaa
40 Kpemuuii u ero coeiuHeHus bubmorexa LIOK
p 4 https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5. Perenue
41 AKCTIEPUMEHTAIBHBIX 3aJ1a4 110 TEME bubnmnoreka [JOK

«BaxHeln1e HeMeTalIbl U UX
COETUHEHUS

https://m.edsoo.ru/00ae0bf2



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
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KonTtponsnast padora Ne3 o reme

bu6mmoreka [IOK

42 «BaKHEHIINE HEMETAILIBI H X https://m.edsoo.ru/00ae0e18
COCTUHCHHUS
OO01mas XxapakTepUCTHKA XUMUIECKUX
3JIEMEHTOB — METAJIJIOB.
MerTtannuueckas cBsi3b U bubmuorexa [JOK
43 :
MEeTaJJINYeCcKask KpUCTaIMYecKast https://m.edsoo.ru/00ae103e
peuérka. PU3n4YecKue CBOMCTBA
METaJIOB
XHUMHYECKUE CBOMCTBA METAJLIOB.
44 DIIEKTPOXUMUYECKHUI P Erbmoreka [JOK
P N A https://m.edso00.ru/00ae1156
HaIpsHKEHUH METaIOB
O61mue crnocoObl MOTyYeHUs
MetaiioB. CruiaBel. Berancienus mo
45 ABHCHUSM XMMUYCCKUX PEAKIIHI bubmmorexa [JOK
yP PCAKIIH, https://m.edso00.ru/00ae1156
€CJIM OJITMH U3 PEareHTOB COJCPIKHUT
pUMeCH
46 [ToHsiTHE O KOPPO3UU METAIIIIOB bubmioreka [JOK
pp https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47 [Henounsie meramel https://m.edsoo.ru/00ae14b2
48 OKcuabl ¥ TUAPOKCUJIBI HATPUS U bubnuotexa [JOK
KaJust https://m.edsoo.ru/00ae14b2
49 [llenouHO3eMeTbHBIC METAILIBI — bubmuorexa [JOK
KaIbIIMA U MarHui https://m.edsoo.ru/00ael5e8
50 Baxneime coeqUHCHNS KalbIIHs bubmioreka LJOK
2 1t https://m.edsoo.ru/00ae15e8
51 O00011eHNEe U CUCTEMATU3ALIS
3HAHUI
50 JK&cTKoCcTh BOJIBI M CIIOCOOBI €€ bubmuorexa [JOK
YCTpaHEHHUS https://m.edso00.ru/00ae1886
53 [Ipaktuueckas padota Ne 6 o Teme Eubmorexa LIOK

https://m.edsoo.ru/00aelae8
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"XEcTKOCTHL BOJABI U METOEI €€
ycTpaHeHus"

54 P INy—— bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHble CBOICTBA OKCHA U bubnuoreka [IOK
TUJIPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 Keneso https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COJIM JKeJle3a bu6mmoreka [IOK
(1) u xene3a (111) https://m.edso0.ru/00ae35e6
58 O606IEIGHI/IG A CUCTEMATU3ALMs
3HAHHH
[IpakTuueckast padora Ne 7. Pemenue
59 JKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TEME bubnuorexa [JOK
«BaxkHenmme MEeTaJlJIbl U UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Borurcnenus o ypaBHeHUAM
XUMHUYECKHUX PEAKIIHA, €CIIH OJIUH U3
60 peareHToB JIaH B U30BbITKE WIN bubnnorexka [JOK
COAEPKUT IpuMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM JOJH BBIX0OJIa POAYKTa
peaKkiuu
61 O6O6HVICHI/IG W CUCTEMaTH3aIlNs
3HAHUH
KonTponsHnas pabora Ne4 o teme
62 «BaxuHeimme MeTaibl 1 UX
COCTMHCHUS»
63 BemecTBa 1 Matepuansl B bubmuorexa [IOK
MOBCETHEBHOMW KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XHUMHUUYECKOE 3arps3HEHUE bubnnorexa [JOK
OKpY Aol Ccpebl https://m.edsoo.ru/00ae4270
65 Posib xumuu B penieHun bubnuorexa [JOK



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
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HKOJIOTHYECKUX MPOOIIeM

https://m.edso0.ru/00ae4270

66 PesepBublit ypok. O6o0mIeHNE U 1 bubnuoreka [IOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O600111€HNE U 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 Peseprublit ypok. O6o0mIeHNE U 1 bubnuoreka [IOK
cUCTEMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9ch2
OBILIEE KOJIMYECTBO YACOB I10 68
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IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOH
OBPA3OBATEJILHOHN TPOTPAMMBI
8 KUIACC
Kox .
HpoBEpsIEMOro IIpoBepsiemble NpeMETHEIE Pe3Y.ILTATLI 0CBOCHHS OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJbTara
1 ITo Teme: «IlepBoHavaIbHBIE XUMUUECKUE TOHATUS»
pPacKphIBaTh CMBICT OCHOBHBIX XHMHUYECKHX TIOHSATHH: aTOM,
MOJIEKYyJIa, XUMMYECKHH 3JEMEHT, IPOCTOe BEIIECTBO, CIOXKHOE
BEIIECTBO, CMECh (OIHOPOJHAsT W HEOJHOPOJHAs), BaJCHTHOCTH,
OTHOCHUTEJIbHAs aTOMHAs W MOJIEKYJIIpHAas Macca, KOJIMYECTBO
11 BEIIECTBA, MOJIb, MOJISIpDHAs Macca, MaccoBas JOJS XHMHUYECKOTO
3JIEMEHTa B COEJUHEHUH, MOJSPHBIH 00BEM, XMMHUYECKas peakuus,
KIaccu(uKalmusi — peaKkiuii:  peakuud  COCAMHEHHUS,  PEaKIuu
pa3IOKEHUs,, PEAKUMU 3aMELIeHMs, peakluuu OoOMeHa, 3K30- U
DHIOTEPMHUYECKHE PEaKLUH, TEIUIOBOM 3((eKT peaxkmuu, pacTBop,
MaccoBas J10J1s BelllecTBa (IPOLIEHTHAs! KOHIEHTPAallKs) B pacTBOpPE
19 WITIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMMYECKHX HOH}ITI/II‘/‘I\’I/I
NPUMEHSTH 9TH MTOHATHUS TIPU ONMMCAHUH BEIIECTB U UX NPEBPAICHUN
13 MCTIONB30BATh XMMUYECKYI0 CHMBOMMKY AIS COCTABICHUS bopmyn
BEIIIECTB M YPAaBHEHUI XMMUYECKUX peaKIuii
pacKpbeIBaTh  CMBICI  3aKOHOB  COXPAaHEHHsS MacChl  BEIIECTB,
14 MIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJICKYJISIPHOTO ~YY€HHSs, 3aKoHa
ABoraapo
15 ONpeNeNiaTh  BaJIEHTHOCTh aTOMOB  JJIEMEHTOB B  OWMHAapHBIX
COCIMHEHUSIX
16 KJaccu(UIUpoBaTh XMMUYECKHE peakUuu (M0 YHUCIy U COCTaBy
' YYaCTBYIOUIMX B PEAKIMH BEILIECTB, 10 TEIIOBOMY 3P EKTY)
17 BBIUUCIISITE OTHOCUTEIBHYIO MOJEKYSIPHYIO W MOJSIPHYIHO MAacchl
BEIIIECTB
18 BBIYUCIIATH MAacCOBYIO JIOJII0 XHMHUYECKOTo 3JeMeHTa 1o (opmyie
COCIIMHEHUS,
1.9 BBIYHUCIISITH MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE
NPUMEHSTh €CTeCTBEHHOHAYYHBIE METONBI TIO3HAHUS — HAOIIOICHHE,
1.10 U3MEpEeHUe,  MOJCIHMPOBAaHHE,  AIKCHEpPUMEHT  (peaqbHBId |
MBICJICHHBIN )
2 I[To Teme: «Bakneiue npeacTaBUTEIN HEOPIaHUUYECKUX BEIIECTBY
21 pPacKphIBaTh CMBICT OCHOBHBIX XHMHYECKHUX TOHSATHHA: OKCHJ,
KHCJI0Ta, OCHOBAHHUE, COJIb
29 ONpeseNaTh MPUHAMAJISKHOCTh BEIIECTB K ONPENEIEHHOMY KIaccy
' COEIMHEHUH 1o GopmysaMm
2.3 KJIacCU(UITMPOBATh HEOPraHMUECKUE BELIECTBA
24 XapakTepu3oBaTh (ONMUCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA

BCIICCTB Pa3IMYHBIX KJIACCOB, IOATBEPXKAasd ONHMCAHHUC IpHUMEpaMHU




MOJICKYJIAPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.5

IMPOrHO3UpPOBATH CBOMCTBaA BCIICCTB B 3aBUCHMMOCTH OT HX
Kau€CTBCHHOI'0O COCTaBa, BO3MOXHOCTH IIPOTECKAHHUA XHUMHUYCCKUX
HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

CIEeOBaTh IIPaBWJIAM  IIOJIb30BAHUA XUMHUYECKOM IIOCYIOU H
71a00paTOpHBIM 000PYIOBaHMEM, a TaKXKe MpaBuiIaM OOpalleHUs C
BEUIECTBAMM B COOTBETCTBUM C HMHCTPYKLUSMHU [0 BBIIIOJIHEHUIO
71a00paTOPHBIX XMMHUYECKUX OIBITOB 10 IMOJYYEHHIO M COOMpPAHUIO
ra3oo0pa3HbIX BewIecTB (BOJAOPOZAa M KHUCIOPOJA), MPUTOTOBICHHUIO
pacTBOpPOB C OHpeAeNEéHHOM MaccoBOM Joiel pacTBOPEHHOIO
BELIECTBA, INIAHUPOBATh U MIPOBOJUTH XUMUUYECKUE IKCIIEPUMEHTHI 110
pacro3HaBaHMIO PACTBOPOB IIEJIOYEH M KUCIOT € IOMOIIBIO
WHINKATOPOB (JIakMycC, (eHOIPTATCHH, METUIIOPAHXK U APYTHE)

2.7

IIPOBOJIUTH PACUETHI 10 YPABHEHHUIO XUMUYECKOW peaKkIuu

IIo Teme: «llepuoguuecknii 3akoH u Ilepmonmueckas cucrema
xumuueckux syemeHToB JI. M. MenneneeBa. CTpoeHue aTroMmoB.
Xumuyeckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUN

3.1

3.2

3.3

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKMX IOHATHUMH: AP0 aroma,
AIIEKTPOHHBIA CJIOM aToMa, aTOMHas oOpOuTadb, paguyc aroma,
XMMHUYECKasl CBsI3b, IOJSPHAs M HEMOJSAPHAas KOBAJICHTHAs CBA3b,
JJIEKTPOOTPULIATEILHOCTE, HWOHHAs CBA3b, HOH, KAaTWUOH, AaHWOH,
CTEINEHb OKUCIICHUS

KJIacCU(UIIUPOBATh XMMUYECKHUE HJIEMEHTBI

ONHUCBHIBATh M XapaKTepHu3oBaTh TabnuuHyro ¢opmy Ilepuoamueckoii
CUCTEMbl XHMHUUYCCKHX JJICMCHTOB: pa3iMdaTb IMOHATUSA «TJIaBHasA

noarpynna (Arpynma)» u «moOouHas mnoarpynmna (brpymma)y,
«MaJbie» U «OOJIBIIHNE) MTEPHOIbI

3.4

3.5

3.6

3.7

9 KJIACC

packpsiBaTh cMmbica Ilepumoamueckoro 3akona .M. Menpneneesa:
JIEMOHCTPUPOBATH TOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYCCKHUX DJJIEMCHTOB OT UX IIOJIOXKCHHUSA B HepHO)II/I‘ICCKOﬁ
CUCTEME

COOTHOCHUTH  O0O3HAuU€HHUs, KOTOpble HMMEIOTCS B  TabmuIe
«Ilepmoanyeckass  cucrema  XuUMuU4Yeckux  anemeHtoB  J.M.
MenpneneeBa» € YUCIOBBIMM XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XUMHYECKHX OJJIEMEHTOB (COCTaB M 3apsia  sjapa, oOlee YHCIo
AJIEKTPOHOB U pacipeiesIeHue UX MO JIEKTPOHHBIM CIIOSIM)

OIpECaACIIATD CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI)IX
COCOAUMHCHUAX

ONpCACIIAATL BUJ XUMHYECKOH CBS3U (KOB&J’ICHTH&H u I/IOHHaH) B
HCOPTaHUYCCKUX COCIUHCHUAX

Kon
NpoBepPsieMOro
pe3yJbTarTa

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

1

ITo Teme: «BemecTBo U XUMUYECKasi PEAKIIUS)

11

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHX TIOHSATUH: pacTBOp,




1.2

AIIEKTPOJIUTHI, HEIJIEKTPOJIMUTHI, AIIEKTPOJUTHYECKAs AMCCOLUALIMS,
peaKkuMu HMOHHOrO OOMEHa, KaTajlu3aTop, XMMHYECKOe pPaBHOBECHUE,
oOpaTtumble u HeoOpaTUMbIe peakuuy,
OKHUCJIUTEIIbHOBOCCTAHOBUTEIIbHBIE peaxkuuu, OKHCJIUTEID,
BOCCTAHOBUTEINIb, OKHUCIEHME M BOCCTAaHOBIIEHHE, aJUIOTPOIUS,
aM(pOTepHOCTh,  XMMHUYECKas  CBA3b  (KOBAJEHTHas, MHOHHaf,
METAJUINYECKasd), KPUCTAJUIMYECKas pEHETKa, CILIaBbl, CKOPOCTb
XUMHUYECKOU PEAKINU

HIUIFOCTPUPOBATL B3dHMMOCBA3b OCHOBHBLIX XHMHYCCKHX MOHATHH H
IMPUMCHATDH 3TU IMMOHATHS ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

13

COCTaBJIATH ypaBHeHI/IH BHCKTpOHI/ITI/I‘ICCKOﬁ Jucconmanuu KHCIIOT,
HIeJIoueit M COJIeH, TMOJIHBIE W COKpANIEHHBIC YpPaBHEHHS pPEaKI[Hid
WOHHOI0 00OMeHa

14
1.5

2.1

PacCKpbIBaTh CYHIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBHUTCIbHBIX peaKum"I
MMOCPCACTBOM COCTABJICHUSA 3JICKTPOHHOI'O 0ajaHca 3THX peaKLII/Iﬁ

MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMUYECKOUN peakInu

ITo Temam: «HemeTayutel M WX coequHEHUS» M «MeTaniabsl U WX
COECUHCHMUY

XapaKTePU30BaTh (OMUCHIBATh) OOITUE U CIIENU(PUICCKUE XUMUYECKHE
CBOMCTBa NPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPXKIAs ONUCAHHUE

MpUMepamMu MOJIEKYJISIPHBIX U MOHHBIX YPABHEHUN COOTBETCTBYIOLIUX
XAMHYECKHUX PEaKUi

2.2

2.3

2.4

2.5

COCTaBJIATHL YPAaBHCHUSA peaxunﬁ, MOATBCPKAAIOMINX CYIICCTBOBAHUC
TeHETUYECKOM CBA3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX CTPOEHUS,
BO3MOKHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPALIEHUN B Pa3IMUHBIX
YCIIOBHSIX

CleoBaTh MpaBWJIaM TIONB30BAaHUS XUMHUYECKOW TIOCYlIOH W
mabopaTOpHBIM 00OPY/IOBAHMEM, a TaKXKe IpaBUiiaM OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBHH C HHCTPYKIUSMHU IO BBIIOJHEHHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OINBITOB IO IMOJYYCHUIO H co61z1paHmo
ra3000pa3HbIX BEIIECTB (aMMHAaKa M YTIEKUCIOTO ra3a)

MPOBOJAUTh PEAKIMHU, IOJATBEPKAAIONIME KAUYECTBEHHBIM COCTaB
pa3MYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPHI-,
Opomun, womupa, kapOonar, Qocdar, cummkar, cymbdar,
TUAPOKCUAMOHBI, KATHOHBI aMMOHHS, HOHBI H3yYEHHBIX METaJIOB,
MPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPIaHUUECKUX BEILIECTB

ITo Teme: «XuMHUS ¥ OKpY>KaroIas cpear

3.1

3.2

pacKkpbIBaTh CMBICII OCHOBHBIX XuMmuyeckux mnonstuil: [IJIK
BEILIECTBA; KOPPO3HUS METAILIIOB

MPUMEHSTh OCHOBHBIE OIEpAaIli MBICITUTENBHON JIeATENbHOCTH —
aHaJgu3 W CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEMaTHU3aIHIo,
BBISABJICHUC TPUYHUHHO-CJICACTBCHHBIX CBA3EN — Il U3YUCHUA
CBOWMCTB BEIIECTB M XUMHYCCKHX PEaKIIMid; eCTCCTBCHHOHAYYHBIC
MECTOAbI IIO3HAHHUA — HaGHIOIICHI/IC, HU3MCPCHUC, MOACINPOBAHUC,
AKCIIEPUMEHT (PEIbHBIA U MBICIICHHBIN )




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KUIACC

Koxa

HpOBepﬂeMbIﬁ JIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaJIBHBIG XUMHUYCCKUC ITOHATHUA

1.1

IIpenmer xumuu. Ponp XMUMHM B KU3HM 4Ye€IOBEKa. XHMHUS B CHUCTEME HaykK.
Tena m BenlecTBa. PU3MYECKHE CBOWCTBA BEHIECTB. ATpPEraTHOE COCTOSIHUE
BEILIECTB

1.2

1.3

IIonsatue o METOJaXx IIO3HAaHHUA B XMMHUHU. Yuctele BC€IICCTBA U CMCCH. CnocoObl
pasaciICHUs cMmecent

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE 3JeMEHThl. CHMBOJBI XUMHYECKHX
351eMeHTOB. [IpocTbie U ci0kKHbIE BenlecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE

1.4

Xumnueckas: Gopmyna. BaneHTHOCTP aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOCUTENBHas  aTOMHas  Macca.
OTtHOCHUTENBHASA MOJIEKYJIIpHAs Macca. MaccoBas 10151 XUMUYECKOr0 2JI€MEHTa
B COCIMHEHUU

1.5

KonnuectBo BemecrBa. Monbs. MossipHass macca. B3auMoOCBSI3b KOJIMYECTBA,
Macchl W 4HCIa CTPYKTYPHBIX €IWHUI] BemecTBa. Pacuérel mo dopmynam
XUMHNYCCKUX COGI[I/IHGHI/Iﬁ

1.6

Ou3nyecKue ¥ XUMUYCCKUE SBJICHHS. XUMHUYECKas PEaKIUs M € MPU3HAKH.
3aKOH COXpaHEHHUs MaccChl BellecTB. XuMUueckune ypaBHeHus. Knaccubukamms
XUMUYECKHUX peakiuii (COeTMHEHUS, Pa3JIOKEHUsI, 3aMEeIlIEHUsI, 0OMEHa)

1.7

XUMUYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOM MOCYJ0H, C MpaBUjIaMu
paboTel B Jsaboparopuu W npuéMamMu oOpameHuss ¢ JabopaTOPHBIM
o0opyIoBaHHMEM, HW3yY€HHE W ONUCaHWe (PU3UYECKUX CBOMCTB 0O0pa3iioB
HEOpPraHMYeCKUX BELIeCTB, HaOmoJeHue (u3ndeckux (MaBlieHHE BOCKa,
TasiHUE JIbJIa, PAaCTUPAHUE caxapa B CTYIIKE, KMUIIEHHE U KOHJAEHCAlUs BOJAbI) U
XUMHUYECKHX  (TOpeHHe CB€YM, NpPOKAIMBAHUE  METHOW  IPOBOJIOKH,
B3aUMOJICCTBUE MeJla C KHCJIOTOW) SIBJICHUM, HAOIIOIEHWE U OIHCaHUE
NPU3HAKOB MNPOTEKaHMs XMMHUYECKMX peakuud (pa3jiokeHue caxapa,
B3aMMOJICIICTBHE CEpHOM KHUCIOTBI C XJIOPUJIOM Oapusi, pasJioKeHUe
runpokcuaa meau(ll) mpu HarpeBaHuM, B3auMOJICHCTBHE *KeJe3a C pacCTBOPOM
commu meau(ll), n3yuenue cmocoOoB pa3aeneHuss cMecei (C TOMOIIbI0 MarHuTa,
bunbTpOBaHUe, BHIMMAPUBAHUE, TUCTHILISAIMS, XpomaTtorpadus), MpoBeaeHUE
OUYMCTKHU MOBAPEHHOM coyy, HAOI0OJEHNE U ONMCAHHUE PE3YJIbTATOB MIPOBEICHUS
OMbITa, WUIFOCTPUPYIOLIETO 3aKOH COXPAaHEHMsI MacChl, CO3JaHUE MOJeNen
MOJIEKYJ (IIIapOCTEP>KHEBBIX )

Baxnelve npenicTaBuTeN HEOPraHUYECKUX BEIECTB

2.1

Bo3nyx — cmech rasos. CocraB Bozayxa. Kucinopon — aneMeHT M mpocroe
BenlecTBo. HaxoxaeHue kuciaopoja B mpupoje, Gu3nueckue M XUMHUYECKUe
cBoiicTBa (peakuuu ropenus). Okcuabl. [Ipumenenue kucimopona. CrocoOb
NOJY4YEeHUs1 KHUCIOpoJa B JIAOOpPAaTOpUM U MPOMBINUIEHHOCTH. Kpyrosopor
Kuciopoaa B npupoae. O30H — ammorponHast MoAM(pUKAIMS KHCIOPOoJa

2.2

TennoBoil 3P PeKT XUMUUECKOH peaKkIy, TEPMOXUMUYECKHIE YPAaBHEHHUS, IK30-
Y DHAOTEPMHUYECKUE PEAKUH. TOIUIMBO: yrojib U METaH. 3arpsA3HEHHUE BO31yXa,
yCUJICHHE TapHUKOBOTO 3(pekTa, pazpylieHrne 030HOBOTO CI0s

2.3

Bonmopon — anemeHT u mpocroe BemiectBo. HaxoskaeHue Bomopona B IPUPOZE,




2.4

2.5

¢u3nUecKre W XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI TMOTYYCHHUS.
Kuciaote! u comu

Mounsipablii 00bEM ra3oB. Pacuérsl 10 XUMHUYECKUM ypaBHEHUSIM

®dusznyeckue CcBoWcTBAa BOAbl. Boma kak  pactBOpuTeiab. PacTBOpBIL.
Haceolennbpie 1 HEHACHIILIEHHBIE PACTBOPBI. PacCTBOPUMOCTH BEIIECTB B BOJE.
MaccoBass J1onsi BemecTBa B pacTBope. XHMHYECKHE CBOWCTBA BOJIBI.
OcHoBanus. Ponb pacTBOpoB B mpupojie M B KH3HU uenoBeka. Kpyrosopor
BOJABl B TpUPOJAE. 3arps3HeHHE MPUPOIHBIX BoJ. OXpaHa M OYHCTKA
MIPUPOJHBIX BOJ

2.6

2.7

2.8

Knaccudukanus Heopranmdeckux coenuHeHuil. Okcunbl. Knaccudukanus
OKCHJIOB:  coJieoOpa3zyromiie (OCHOBHBIC, KHCJIOTHBIE, aMdoTepHbIe) U
HeconeoOpasyronie. Homenknarypa oxcuaoB. Pusndeckne M XUMHUECKUE
cBoiicTBa okcuoB. [lonydyeHne okcuaoB

OcHoBanus. Kiaccudukauus ocHOBaHMA: HIEIOYM M HEPACTBOPUMBIE
ocHoBaHusA. Homenkiiarypa ocHoBaHuii. PHU3NYECKNEe U XMMHUYECKHE CBOMCTBA
ocHOoBaHMMU. [lonyuenne ocHOBaHUN

Kucnotel. Knaccuduxanus kucinor. Homenkiarypa kucinor. dusnueckue u
XHMHUYECKHE CBOMCTBAa KHUCIOT. Psan aktuBHoctu MeraimnoB H.H. bekerosa.
[Toy4yeHnue Kuciaot

2.9
2.10

211

Comu. Homenknartypa coseil. @usznueckre M XUMHUYECKHE CBOWMCTBA COJIEH.
ITonyuenue conen

I'eneTnueckas cBs3b MCKAY KiIaCCaMU HECOPTaHUYCCKUX CO€TUHEHUI

XVUMUYECKUH  DKCHEPUMEHT: KadeCTBEHHOE OMNpeAeNieHHEe  COACpKaHHS
KHCJIOpPOJia B BO3JyXe, IMOJy4YeHHe, coOMpaHue, paclo3HaBaHUE U H3y4YeHUE
CBOICTB KHCIOpOJa, HAOMIOIeHNE B3aUMOICHCTBUS BEIIECTB C KUCIOPOAOM U
YCJIOBHSI BOBHUKHOBEHUSI U TIPEKpAICHUs] TOpeHus (TI0)Kapa), 03HAKOMIICHHE C
oOpa3lilaMd OKCHJOB U OMNHCAHME WX CBOWCTB, IMOJIy4€HHE, COOUpaHHE,
pacro3HaBaHUE M H3y4YEHHE CBOWCTB BOAOpOJa (rOpeHue), B3aUMOJEHCTBUE
Bojiopofa ¢ okcunoMm Menu(ll) (Bo3aMOXXKHO HCTIONB30BAaHUE BHIEOMATEPHAIIOB),
HaOMIOZIcHue O00pa3IoB BEMIECTB KOJWYECTBOM 1 MOJb, HCCIEIOBaHUE
OCOOCHHOCTEl pacTBOPEHHUS BEIIECTB C PAa3IUYHOW PaCTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMPENEIEHHON MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aMMOJICUCTBHE BOJBI C MeTAJIaMU (HATpUEM U KaJbIHEM)
(BO3MOXHO HCIIOJIb30BAaHWE BHUICOMATEPUATIOB), OMPEIEICHHUE PacTBOPOB
KUCTIOT U INEJNOYel C TMOMOIIBI0 HMHIMKATOPOB, HCCIEIOBaHHE O00paslioB
HEOPTraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAONIOJCHUE W3MEHEHUS
OKpacKH HHIUKATOPOB B pacTBOpax KHCIOT U INEJIOYel, HU3y4eHue
B3auMoieiicTBusi okcuaa menu(ll) ¢ pacTBopom CepHOW KHCIOTBI, KHUCIOT C
MeTallJIaMH, peakluii HeUTpaau3aluu, MoJTydeHue HEPACTBOPUMBIX OCHOBaHHH,
BBITECHEHHWE OJIHOTO MeTajyila JAPYruM H3 pacTBopa COJH, pelieHue
OKCIIEPUMEHTAJIFHBIX 3a/ad Mo TeMe «BakHelmme Kiacchl HEOPraHUYECKHX
COETUHEHUI)

Ilepronnueckuii 3akoH u [lepruoanueckas cucteMa XUMUYECKUX JIEMEHTOB
.. Menneneea. CTpoeHre aToMOB. XUMHUYECKasi CBsI3b. OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU

3.1

[lepBble MOMBITKM KJIACCH(PUKALIMKM XUMHYECKUX dyieMeHTOB. [loHsTnHe O
rpynmnax CXOJHBIX 3JIEMEHTOB (ILEJIOYHbIE U IIEIOYHO3EMEIbHBIE METaJlIbI,
rajJloreHbl, MHEPTHBIC Ta3bl). DJIEMEHTBHI, KOTOphle 00pa3yioT am@oTepHbIe
OKCH/IbI U TUIPOKCHIBI




3.2

ITepuoanueckuit 3axoH. [lepuoanueckas cucreMa XuMu4ecKkux 31emMeHToB J[. 1.
Menneneesa. Koporkonepuoanas u JUIMHHOIIEPUOAHAS (bopmbl
Ilepuognueckoit cucrembl Xxumudeckux oanemeHtoB J[M. Menneneesa.
Ilepuonsl u rpynnel. PU3NYECKUI CMBICI IOPSAAKOBOIO HOMEpPA, HOMEPOB
IIEPHO/1a U IPYIIIBI DJIEMEHTA

3.3

3.4

3.5

Crpoenue atomoB. CocraB aTOMHBIX sifep. M3otomnbl. Dnexrtponbsl. CtpoeHue
JIEKTPOHHBIX 000J04YeK aroMoB IMepBbIX 20 XUMHUYECKUX 3JIEMEHTOB
[Iepnognueckoit cucremel .M. Menneneesa. XapakTepUCTHKAa XUMUYECKOTO
3JIEMEHTA 10 ero nojoxkeHuto B [lepuoanueckoit cucteme [[.1. Menneneena

3aKOHOMEPHOCTU M3MEHEHHsI paauyca arOMOB XHWMHUYECKHX SJIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUX CBOMCTB IO TpylmnaM M IEepUOLaM.
3nauenue [lepmoanueckoro 3akoHa u llepuoguyeckoil cuCTEMbl XUMMUYECKUX
AJIEMEHTOB ISl pa3BUTHsS Hayku W mnpakTuku. .M. MenneneeB — y4€HbIA U
rpaKJIaHUH

Xumuyeckass cBa3b. KoBaneHTHas (mosisipHass M HEMOJSPHAs) CBA3b.
DIIEKTPOOTPULIATEILHOCTh XUMHUYECKUX 2JIEMEHTOB. loHHAas CBA3b

3.6

3.7

Crenenp okucieHus. OKHCIUTEIBFHOBOCCTAHOBUTCIIBHEIC pPCaKknuu. HpOII@CCI:I
OKHCJICHMS M BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

XVUMUYECKUH HKCHEPUMEHT: H3Y4Y€HHME O0O0paslloB BELIECTB METAIOB H
HEMETAJUIOB, B3aUMOJEHCTBHE TUAPOKCUIA LMHKA C pacTBOpPaMU KHUCJIOT U
1IeJI0YEH, MPOBEIECHNE ONBITOB, MIUIFOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX peakIiii (ropeHue, peakliuu pa3IoKeH!s, COSAMHEHUs])

9 KIIACC

Kon
1

11

1.2

13

IIpoBepsieMblii JJIEMEHT COAePKAHUS
BemecTBo n xumunueckast peakuus. Ilosropenune

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucreMa XUMUYECKUX dy1eMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOICTB
XUMUYECKUX DJEMEHTOB IMEPBBIX TPEX MNEPUOAOB, Kalus, KalblUsi MU MX
COCJMHEHHI B COOTBETCTBUU C TOJIOKEHHEM 3JIeMeHTOB B Ilepronnueckoi
CHUCTEME U CTPOCHUEM UX aTOMOB

CrpoeHne BellecTBa: BHJAbl XUMHYECKOM CBS3U. THUIBI KPHUCTANIMYECKUX
pPEnETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKU
U BUJa XxuMudeckoi cBsizu. Kiaccudukanus 1 HOMEHKIaTypa HEOPraHUYeCKUX
BELIECTB (MEXAYHapoAHas U TpUBHAIbHAs). XMMHUUYECKUE CBOWCTBA BELIECTB,
OTHOCAIIMXCA K  PA3JIMYHBIM  KJaccaM HEOPraHWYECKHX COCIUHEHUH,
TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BEILECTB

Knaccugukanus XMMUYECKUX PeakIMi M0 pa3IMyHbIM MPU3HAKaM (110 YHUCITY U
COCTaBY YYacTBYIOIIMX B pEaKIUU BEIIECTB, MO TeIIOBOMY 3¢¢eKTy, Mo
M3MEHEHMIO CTENeHEH OKHMCICHHMS XMMHUYECKHX JJIEMEHTOB, 10 OOpaTHMMOCTH,
[0 y4acTHUIO KaTaiu3aTopa). OK30- U DHIOTEPMUYECKHE  PpeaKkluH,
TEPMOXUMHYECKHE ypaBHEHUs. IIoHATHE O CKOPOCTH XUMUYECKON peaKuu

14

[Tonatue 06 0OpaTHUMBIX M HEOOPATHUMBIX XUMHYECKUX peakuusx. Ilonstue o
TOMOTEHHBIX U T€TEPOTEHHBIX peakuusax. [IoHsATHEe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUSIONIME HAa CKOPOCTh XHMHUYECKOH pPEaKIWU U TIOJO0XKECHUE
XMMHYECKOTO PaBHOBECHS

1.5

OKHCINTENbHO-BOCCTAHOBUTEIBHBIE  pEaKiui, ANEKTPOHHBIN OanaHc




OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBiieHHME  ypaBHEHHM
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIUii C HCIOJIb30BAHUEM METOa
ANEKTPOHHOTO OaslaHca

1.6

Teopust 2JIEKTPOIIMTUUECKONH TUCCOLMALUU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Karnonsl, aHnoHbl. MexaHU3M JUCCOLMALUHU BELIECTB C Pa3IMYHBIMU BUAAMHU
XuMu4eckoi cBsa3u. Crenens nuccorpanuu. CUIbHBIE U ca0ble SJEKTPOJIUTHL.
Peakuun voHHOro oOMeHa. YcIoBHs NMPOTEKaHUs PEaKLMii MOHHOro oOMeEHa,
IIOJIHBIE U COKpALEHHBbIE HOHHBIE YypaBHEHMs peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMH M COJIEM B CBETE€ TNPEACTABICHHH 00 JJICKTPOJUTHYECKON
nuccouuanuu. KauectBeHHble peakiiuu Ha HOHBL. [loHATHE O ruApoIN3E coiel

1.7

2.1

XUMHUYECKUN SKCIIEPUMEHT: O3HAKOMJICHHME C MOJACIAIMU KPUCTAUIMYECKUX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTasioB (rpadura u
aziMasa), CJIO’KHBIX BEUIECTB (XJIOpuIa HATpHsl); MCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTH XHUMHYECKOM pEakluu OT BO3JACHUCTBUS pPA3IMUHBIX (HAKTOPOB;
HCCIEAOBAHUE  DJIEKTPONPOBOJHOCTHM  pPacTBOPOB  BEIECTB,  IIpolecca
IUCCOLMAIMU  KHUCIOT, WIelod4ed M coieil (BO3MOXHO HCIIOJIb30BaHHE
BUJICOMATEPUAIIOB); IMPOBEACHUE ONBITOB, WUIOCTPUPYIOLIUX MPU3HAKU
MIPOTEKAaHUs PeaKInii HOHHOTO oOMeHa (00pa3oBaHUE OCaJIKa, BhIICICHHUE Ira3a,
0o0pa3oBaHHE BOJBI); OIBITOB, HUTFOCTPHPYIOUINX HPUMEPHI OKUCIUTEIHHO-
BOCCTAaHOBUTENBHBIX peakluid (TOpeHHe, PeakiMy pPasioKeHUs, COCTUHEHUS),
pacro3HaBaHUE HEOPraHWYECKHUX BELIECTB C IIOMOLIBIO KAYECTBEHHBIX PEaKIIMM
Ha MOHBI; pELICHUE IKCIIEPUMEHTAJIbHBIX 3a/1a4

HemeTamnsl 1 UX COeIUHEHUS

OO6miast  xapakTepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKkTepHble cTeneHu okuciaeHus. CTpoeHue u (pu3ndeckre CBOMcTBa MPOCThIX
BEIIECTB — TAJOr€HOB. XHMHUYECKHME CBOWCTBA Ha IMPUMEpPE XJopa
(B3aMMOAEHCTBUE C METaJUIaMH, HeMEeTallJlaMH, Iejao4aMu). XJIOPOBOAOPOI.
ConsiHast KMCIIOTa, XUMUYECKHE CBOMCTBA, MOJIy4eHHE, TpuMeHeHue. JleiicTBue
XJIOpa M XJIOPOBOJOPOZAA Ha OPraHM3M 4YeJIOBeKa. BaxkHeWne XJIOpuabl U UX
HaXO0XJIEHHUE B IPUPOJIE

2.2

2.3

Obmas xapaktepuctuka 3yeMeHToB VIA-rpymnmbl. OcoO€HHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE CTeNEeHN OKucieHus. CTpoeHue u pu3nueckue cBoicTBa
MPOCTBIX BEHIECTB — KHUCJIOpPOAa M Cephbl. AJUIOTPONHBIE MOAM(PHUKAIIUN
KHCIIOpo/la U cepbl. XMMHUYECKHE CBOMcTBa cepbl. CepoBOIOpPOA, CTPOEHUE,
¢usznueckne M XUMHUYecKue cBoMcTBa. OKCHUIBI cepbl KaK IpeCTaBUTENIH
KHUCJIOTHBIX OKCHIIOB. CepHast KHMCIOTa, (PU3NYeCKHe M XUMHUYECKHE CBOICTBa
(obmue kak mpeAcTaBUTENS Kiacca KHCIOT W crenuduueckue). XUMHUECKHUe
peakiuy, JeKalue B OCHOBE MPOMBIIIICHHOTO croco0a IMOJydyeHHsI CepHOU
kuciaotel. [Ipumenenue. Conu cepHOM KHCIOTHI, KQaUECTBEHHAs pPEAKIHS HaA
cynbdar-uoH. HaxoxneHue cepsl U €€ COeNMHEHUN B MpUpOJe. XUMUYECKOE
3arpsi3HEHUE OKPYXKArollel cpelbl COCTUHEHUSIMU cepbl (KUCIOTHBIE JT0XK[IH,
3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI €0 MPEIOTBPAILEHUS

OOmast xapaktepucTuka syeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUs
aTOMOB, XapaKTEPHbIE CTEIIEHN OKUCIIEHUS. A30T, pacipocTpaHEeHHE B IPUPOJIE,
¢usnyeckre U XuMU4eckue coiictea. Kpyrosopor a3ora B npupojae. AMMHaK,
ero (u3MYeckre M XMMUYECKUE CBOMICTBa, MoiydeHue u npumenenue. Comnu
aMMOHMs, HX (u3MYeckMe ¢ XHMHUYECKHE CBOWCTBA, NPUMEHEHHE.
KauecTBeHHas peakiusi Ha MOHBI aMMOHHUA. A30THasl KUCJIOTa, €€ MOJyuyeHue,
¢usnyeckue W XMMHUYECKHE CBOicTBa (00IIME Kak MpeACTaBUTENs Kiacca




2.4

KHCIIOT W crnenuduueckne). Mcnonb3oBaHue HUTPATOB U COJIEH aMMOHHS B
Ka4eCTBE MHHEPAIbHBIX ynoOpeHuil. XUMHUYECKOE 3arps3HEHUE OKPYKaIoMmeh
CpeIbl COSTMHEHHUSIMH a30Ta (KUCIOTHBIC JOXIH, 3arPSA3HCHUE BO3AyXa, TTOYBI
1 BOJJOEMOB)

docdop, amrorpornnsie Mogupukamuu dochopa, GU3MUIECKHE U XUMUUYCCKHC
croiictBa. Oxcun dochopa(V) u dochopHas kuciaora, QGU3NIECKUE H
XMMHAYECKHE CBOWMCTBA, mosyueHue. lcnonp3oBaHue ¢ochaTtoB B KauecTBe
MUHEPAIbHBIX YA0O0peHHi

2.5

OOmas xapakTtepuctuka 31eMeHTOB IVA-rpynmbel. OcoOEHHOCTH CTPOCHUs
aTOMOB, XapaKTepHble CTENEHU OKHUCICHUS. YIVIepoJ, aJUIOTPOIHBIE
Moau(UKaAIMK, PACIPOCTPAHCHHE B TPUPOJE, (U3HUECKHE M XUMHYCCKHE
cBoiictBa. AzncopOuus. KpyroBopor yrinepoga B mpuponae. Okcuabl yriaepoza,
X (U3NYECKHE M XUMHYCCKHE CBOWCTBA, NEHCTBHE Ha JKUBBIC OPTaHU3MBI,
MOJIy4eHUE U MPUMEHEHHE. DKOJIOTUYECKUE MPOOIeMbl, CBS3aHHBIE C OKCHUIOM
yraepona(lV); rumore3a TI00aTbHOTO TMOTEIUICHHUS KJIMMATa; MapHUKOBBINA
sddexr. YronpHas KUCIOTa U €€ COJM, UX (PUINYECKUE U XUMHUYECKHE
CBOICTBa, MoJy4yeHHe W npuMeHeHue. KauecTBeHHasi peakuusi Ha KapOoHaT-
nonsl. Mcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUIEHHOCTH H
CEJIBCKOM XO3511CTBE

2.6

2.7

2.8

[lepBoHavasibHbIE TIOHATHSA 00 OPraHMYECKUX BEIIECTBAX KaK O COCIUHEHHSIX
yriaepona (MeTaH, 3TaH, STWIEH, AalleTWJIEH, STaHOJ, TJIHMIEPUH, YKCyCHas
kuciora). Mx cocraB m xumuyeckoe crpoeHue. llonstue o Ouoigoruyecku
BAKHBIX BEIIECTBAX: XHpax, OeNmKax, yrieBoJaX — W HUX POIU B KHU3IHU
yeynoBeka. MarepuaibHOE €IUHCTBO OPTaHMYECKUX W HEOPraHMYECKHUX
COCIMHEHU I

Kpemuuii, ero ¢usnyeckue u XHUMHUYECKHME CBOMCTBAa, IOJIyU€eHUE U
npumenenne. CoenuHeHuss KpemMHus B mpupoze. OOmmue mpenctaBieHus 00
okcune kpemuus(1V) u kpemuueBoii kucinore. CHIMKATHI, UX UCIOJIb30BAHHUE B
OBITY, MEIUIIMHE, MPOMBIIINIEHHOCTH. BakHel e cTpouTenbHble MaTepHAaIIb:
KepaMHKa, CTEKJIO0, IIEMEHT, OeToH, xeye300eToH. [Ipobrembr Oe3omacHOro
HCII0JIb30BaHUSI CTPOUTENIBHBIX MAaTEPHAJIOB B TOBCETHEBHON KU3HU

XUMHUECKUI HKCHEPUMEHT: M3ydeHue oOpa3l0B HEOPraHMYECKUX BEIIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IPOBEICHHE KAaueCTBEHHBIX PEaKIM Ha XJIOPHUA-
HMOHbI M HaONIOJCHUE MPU3HAKOB HUX TMPOTEKAHHs; OIBITHL, OTpaKaIOIINe
¢u3nyecKkre 1 XMMUYECKHE CBOMCTBA raJIoT€HOB U UX COEAMHEHUN (BO3MOYKHO
HCTOJIb30BAHNE BHJIEOMATEPUANIOB); O3HAKOMJIEHHE C O0pa3laMu XJIOPUIOB
(raoreHnI0B); O3HAKOMIIGHHE C oOpa3liaMu cepbl M €€ COCIMHEHHUSIMU
(BOBMOXXHO ~ HCIIOJIb30BaHME BHJEOMATepHalioB); HAOJIOJEHHE IMpolecca
oOyriuBaHMUs caxapa MoJl JeHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIIOTHI;
M3yuyeHHe XMMUYECKUX CBOMCTB pa30aBIeHHOW CEpHOM KHCIOTHI, MPOBEICHUE
KaueCTBEHHOW peakuuu Ha cyab(ar-uoH | HaONIoJeHHe NpHU3HaKa eé
MPOTEKaHMs; O3HAKOMIIEHHE C (PU3NYECKUMHU CBOMCTBaMU a30Ta, pocdopa u ux
COEUHEHUI (BO3MOXHO HCIIOJIb30BAaHME BHJIEOMATEpPHANIOB), 0O0pas3amu
a30THBIX U (ocPOPHBIX YAOOpEHUN; oTyueHHe, COOMpaHue, paclo3HaBaHUuE U
W3Y4YCHHE CBOMCTB aMMMAKa; IPOBEICHHE KauyeCTBEHHBIX DPEAKIUM Ha HOH
aMMOHMSI U (Qocdar-uoH UM U3yYCHHE TPU3HAKOB UX MPOTEKAHU,
B3aUMOJICHCTBHE KOHIICHTPUPOBAHHON a30THOM KHCIIOTHI C MEbI0 (BO3MOXKHO
HCIOJIb30BAaHNUE BHJEOMATEPHANIOB); HM3YYEHHUE MOJEIEN KPUCTAIUIMUECKUX
pemwéTok anmasza, rpadura, (¢yulepeHa; O03HAKOMJIEHHE C IPOLECCOM
azicopOLIMK PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U YCTPOHCTBOM




MPOTUBOTAa3a; MOJIyueHUe, COOMpaHHe, paclo3HaBaHUE U H3YUYCHHE CBOWCTB
YIJICKUCIIOTO Ta3a; MPOBEACHUE KAUYeCTBEHHBIX pEakIWid Ha KapOoHAT- M
CUJIMKAT-UOHbl M HW3YyYECHHE IIPU3HAKOB HUX NPOTEKAHUS; O3HAKOMIICHHE C
NPOAYKIUEH CUIMKATHOM MPOMBIIIICHHOCTH; PEIIEHUE AKCIEPUMEHTAIbHBIX
3aJa4 1o TeMe «BakHeHe HeMeTaJlIbl ¥ UX COCINHCHHS

MeTtamisl ¥ uxX COCAUHCHUA

3.1

OO0mmas xapaKTepUCTUKa XUMHYECKHUX JJIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nojoxxenus B llepuoamyeckoid cucreme XuMuueckux oanementoB J[.U.
MeneneeBa u ctpoeHus aroMoB. CTpoeHre MeTaIIOB. MeTalinyeckas CBsi3b U
METAUINYECKass KPUCTAIMYECKAs pelI€TKa.  DJIEKTPOXUMHYECKUM  psif
HaIpsDKEHUN METaJUIOB

3.2

3.3

duznyeckue U XUMUYECKUE CBOMCTBa MeTauioB. OO0Imue crocoObl MOIy4eHUs
MeTauioB. [ToHATHE O KOPPO3MM METAIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI UX OT
kopposuu. CruiaBsl (CTallb, Yyr'yH, TIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHUE B
OBITY M IPOMBILIEHHOCTH

[lenounble MeTayibl: MojnokeHue B lleprognyeckoll cucTteMe XUMHUYECKHX
anemeHtoB [[.M. MenneneeBa; CTpo€HHE UX aTOMOB; HaXOXKJIECHHE B MPHUPOJIE.
duznyeckue 1 XUMUIECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanusi). OKCUIIBI U
TUAPOKCHIBI HaTpusi U Kanus. [IpuMeHeHue IIEeTOYHBIX METaIOB M UX
COEMHEHHI

3.4

IIlenmoyHo3eMeNbHBIC  METAJIbl MarHuid W KaJbIUW: TOJIOXKEHHE B
[Tepuoanueckont cucreme xuMuueckux 3iueMeHToB J1.1. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXXJAeHWEe B npupoje. PU3NYeCKUe U XUMHUUYECKHE CBOMCTBA
MarHusi ¥ Kanplus. BaxHeimue coenvHeHUs Kanblus (OKCUMA, THUIAPOKCHUI,
coi). KEcTKOoCTh BOJIbI M CLIOCOOBI €€ yCTpaHEHUs

3.5

3.6

AmoMUHMIL: TIONOXkEHUE B llepruoauyeckoil cucteMe XMMHUYECKHUX 3JIEMEHTOB
JI.. Menneneesa; CTpoeHHE aToMa; HaxoXaeHue B mpupozae. dusmdeckue u
XUMHYECKHE CBOMCTBA alFOMUHUSA. AM(OTEpHBIE CBOWCTBA OKCHAA M TUIPOKCHIA
ATFOMUHUS

Kenezo: nmonoxxenue B [lepuoanyeckoit cucteme XuMudeckux snemeHTon [1.11.
MenzeneeBa; CTpoeHHE aTOMa; HaxOoXIeHue B mpupoje. Pusmueckue u
XMMHYECKHe CBoMcTBa jxene3a. Okcuabl, ruapokcuasl U comu xenesa(ll) u
xenesa(lll), ux cocras, cBoicTBa U MOJTyuYeHHE

3.7

XUMHUECKUI HKCIIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3iaMH METaNIOB U CIUIABOB,
X (pu3nUecKMMH CBOMCTBAMH; U3YYEHHE PEe3YyIbTaTOB KOPPO3UH METAIJIOB
(BO3MOXHO HCITOJIb30BaHNE BHJICOMATEPHAJIOB), 0CcOOeHHOCTEH
B3aMMOJICHICTBUS  OKCHJa Kalbllsd W HATpus C BOAOH (BO3MOXKHO
WCIOJIb30BaHNE BHUJICOMATEPUAIIOB); WCCIICIOBAHUE CBOWCTB YKECTKOW BOJIBI,
mpolecca TOpPEHHUs Kelle3a B KHUCIOpoae (BO3MOXKHO — HCIOJIh30BaHHE
BHJICOMATEPHAIIOB); TIPU3HAKOB IMPOTCKAHWS KAYSCTBCHHBIX PCAKIIUH HA HOHBI
(Marams, Kanblius, amromunus, nuHka, skenesa(ll) u xenesa(lll), mexu(ll);
HaOJTI0JICHNE W ONHMCAHUE MPOIECCOB OKpAIIMBAHKS TUTAMEHW WOHAMH HATPHS,
KaIuss ¥ Kajnblusa  (BO3MOXKHO  HMCIOJIb30BAaHUE  BHUJIEOMATEPHAIOB);
uccienoBaHre aM(pOTEPHBIX CBOWMCTB THJPOKCHIA ANTIOMHHHUS M TUIPOKCUIA
[IMHKA; PEIICHUE dKCIIEPUMEHTAIILHBIX 33/1a4 10 TeMe «BaxxHeie MeTauibl u
WX COCAMHEHUSD)

XuMHS U OKpYXKalolas cpeaa

4.1

HoBble maTepuansl u TexHonoruu. BemiectBa u marepuaibl B MTOBCEIHEBHOU
JKW3HU 4YelloBeKa. XUMHUS U 370poBbe. be3onacHoe uCroiab30BaHUE BELIECTB U




XUMHYECKUX peakiuii B ObiTy. [lepBas momomip Mpu XUMHYECKHUX OXKOTaxX U
OTPAaBJICHUSIX

OCHOBBI ~ 3KOJIOTMYECKOM  IpaMOTHOCTH.  XHMHMYECKOE  3arps3HEHue
okpyxaromerd cpeast [TIK. Pons XuMuu B pellieHHH SKOJIOTHYECKUX MPOOIIeM.

4.2 o
[IpupoaHble HMCTOYHUKH YTIEBOIOPOAOB (Yroiib, MPUPOIHBIA Ta3, HedTh),
MPOAYKTHI UX NEPEepPadOTKU, UX POJIb B OBITY U IPOMBIIICHHOCTH

43 XUMHUYECKUH IKCIIEPUMEHT: M3yYeHHE 00pa3lioB MAaTEPUAIOB (CTEKJIO, CIIaBbI

METaJIJIOB, MOJIMMEPHbIE MaTepUaJbl)




IPOBEPSIEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUS

Kon
NMpoBepPsIeMOro
TpeOOBaHMS

1

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOr0 yPOBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/iLHOI
NMPOrpamMMbl OCHOBHOI0 00111ero oopaszoBanusi Ha ocHoBe PI'OC

IIpencrasnenue:

11

0 TIO3HABAEMOCTH SBICHHWH NPUPOJAbI, NOHUMAaHHUE OOBEKTUBHOU
3HaYMMOCTH OCHOB XMMMUYECKOW HAyKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIEH KyIbTyphl M IPAKTHYECKON
JESITEeIbHOCTH YEJIOBEKa B YCIOBUSAX COBPEMEHHOIO OOILECTBa;
ITIOHUMAaHNE MECTa XMMHUU CPEIN IPYTUX €CTECTBEHHBIX HAYK

1.2

1.3

O HAY4YHbIX MCTOJAaX IO3HAHUA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOHAAX MCCICAOBAHUS BCIICCTB U HU3YUYCHHUA
XUMHUYCCKHUX peaKuHﬁ; YMCHHC HCIIOJBb30BAaTh MOACIHN JJIA
00BACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

o cepax npodeccHoHaTbHOIN AATETPHOCTH, CBI3aHHBIX C XUMHUEH U
COBPCMCHHBIMHN TCXHOJOIusAMH, OCHOBAHHBIMU Ha JOCTHIKCHUAX
XMMHYECKOH HayKH, YTO IIO3BOJHUT OOYYaroIIMMCS paccMaTpHBaTh
XUMHIO Kak cepy cBoeit Oyaymeit mpodeccuoHanbHOMN eI TeTbHOCTH
U CclleNaTh OCO3HAHHBIM BHIOOp XMMHHU Kak MPOQGHIBHOTO MpeaMeTa
MIPHU TIEPEXO0/I€ Ha YPOBEHB CPETHEr0 00IIero oOpa3oBaHUs

2.1

Brmanenune cucteMoil XMMHMYECKMX 3HAaHUM M yMEHUE IPUMEHSATH
CUCTEMY XMMHYECKUX 3HAHUMN, KOTOPast BKIIOYAET:

BOXHEUIINE XUMHUYECKHE TOHATHUS: XUMHUYECKUH DJIEMEHT, aToM,
MOJIEKYJIa, BEHIECTBO, IPOCTOE M CIOYKHOE BEIIECTBO, OJHOPOAHAS U
HEOJJHOPOAHAs CMECh, OTHOCHUTENbHBIE aTOMHasi M MOJIEKYJspHas
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHUCIIOTa, OCHOBAaHHUE, COJb (CpemHsis), XUMHUYECKas
peaKkuMs, peaKkuUuu COECOUHEHHUS, PEAKIMHU Pa3JIOKEHMs, PpeaKkIuu
3aMelleHus, peakuy oOMeHa, TeIuIoBOW 3(PQEKT peakiuu, 3K30- U
SHIOTEPMHUUYECKUE DPEAKLIMU, PACTBOP, MAaccoBas OIS XMUMHUYECKOIO
AIIEMEHTa B COEAMHEHUH, MacCOBast JIOJIS U MPOLEHTHAs: KOHUEHTpalUs
BEIIIECTBA B PaCTBOPE, PO aTOMA, JIEKTPOHHBIHN CIIOW aTOMa, aTOMHas
opburtanb, paadyc aroMa, BAJIEHTHOCTb, CTENEHb OKHUCIICHUS,
XUMHYECKAs CBA3b, NIEKTPOOTPULIATENBHOCTD, IIOJISPHAs U HEMOJISIPHAs
KOBQJIEHTHAs  CBsI3b, HMOHHas  CBsI3b, METa/NIMYECKas  CBA3b,
KpUCTa/LIMYecKass pelETka (aTOMHas, MOHHAs, MeTauIMJyecKas,
MOJIEKYJISIpHas), UOH, KaTUOH, aHMOH, SJIEKTPOJIUT U HEDIEKTPOJIUT,
AIIEKTPOJIMTUYECKAsT ~ JUCCOLMAIMs, pEaKUUd HMOHHOro oOMEHa,
OKHUCITUTEIIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIMM,  OKUCIUTENb U
BOCCTAHOBUTENb, OKHCJIEHHE U  BOCCTAHOBJIEHHE, AJIEKTPOJIM3,
XMMUYECKOE pPaBHOBECHE, OOpaTHMble U HEoOpaTUMBblE pPEaKIHH,
CKOpOCTb XUMMUECKOW peakiuu, Karanuszarop, IIJK, xopposus
METAJUIOB, CIUIABbI

2.2

OCHOBOIIOJIAralolie€ 3aKOHbl XHMHUHU: 3aKOH COXPAaHEHHS MaccChl,
nepuoauueckuii 3axkoH .M. MenpgeneeBa, 3aKOH MOCTOSIHCTBA
COCTaBa, 3aKOH ABOrajpo




2.3

3.1

TEOPUH  XHUMHHU: aTOMHO-MOJIEKYJIIpHAs TEOpHsl, Teopus
AIIEKTPOJINTUYECKON JUCCOLMALUU

BJ'IaI[eHI/Ie OCHOBaMHM XMMHUUECKOM I'paMOTHOCTH, BKJ'II-OLIaIOH_[eI\/lIZ

yMEHHE TIPaBHJILHO HCIOIb30BaTh U3yYEHHBIC BEIIECTBA U MAaTEPHAIIBI
(B TOM 4YHCIE MHHEpaJbHBIE YAOOpPEHHS, METaUlbl U CIUIABBI,
HOPOJIYKTHl TEepepabOTKU MPUPOTHBIX HCTOYHHMKOB YIJIEBOJIOPOIOB
(yrasi, mpupoaHOTo Tasza, He(TH) B OBITY, CEILCKOM XO3AHCTBE, Ha
NPOU3BOJACTBE W IOHMMAaHWE 3HAYEHUs XXHUPOB, OCIKOB, YIJIEBOIOB
JUIS OpraHW3Ma 4YellOBeKa; YMEHHE MTPOrHO3UPOBATh BIMSHUE BEIIECTB
U XUMHYECKHX IPOIECCOB HA OPraHU3M YEJIOBEKA M OKPYKAIOUIYIO

IPUPOJIHYIO CPENY

3.2

3.3

3.4

YMCHHUEC HHTCIPUPOBATH XMMHWYCCKHUC 3HAHHA CO 3HAHUAMHU OPYIrux
y‘IC6HLIX npcaIMCTOB

HAJIM4YUe OMbITa PabOThl C Pa3IMYHBIMU MCTOYHHKAMH WH(OpMaLUU
0 XUMUU (HayyHass W HaydyHO-TIONYJIApHAs JUTEpaTypa, CIIOBapH,
CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

yYMEHHE OOBEKTUBHO OLIEHUBATh WH(POPMALHIO O BEIIECTBAX, HX

IMPpCBPAlICHHAX n IMPaKTHYCCKOM IIPUMCHCHHUU n YMCHHC
HCIIOJIb30BaTh €€ IJIs PCIICHUA y‘IC6HO-H03HaBaT€JII)HI)IX 3aaa4

7.1

Brmagenue ocHOBaMM IOHATHHWHOIO ammapara M CHMBOJIUYECKOIO
A3bIKa XUMUU JJI1 COCTaBleHUs (HOpPMYJI HEOPraHMYECKHX BEIIECTB,
YpaBHEHUN  XUMHYECKHMX  PEaKIMd; OCHOBAMHM  XHMHUYECKOU
HoMeHKJIaTypsl (IUPAC u TpuBnanbHoi)

YMeHue oOBSCHATH CBSA3b MOJIOKEHUs dneMeHTa B [lepuomudeckoit
CUCTEME C YHCJIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKUX DJJIEMEHTOB (COCTaB M 3apsii sAapa, oOIee Yucio
AIIEKTPOHOB), PACHpPEIECICHUEM DJJIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB IEPBBIX TPEX NEPUOJOB, KIS U KaJIbLUs
[IpeacraBnenne O  NEPUOAMYECKOM  3aBUCMMOCTHM  CBOMCTB
XUMUYECKUX DJIEMEHTOB (paJnyCc aTtoMa, 3JIEKTPOOTPUIIATEIHLHOCTH),
MPOCTBIX W CIIOXKHBIX BEIIECTB OT IMIOJOXKEHUS DJIIEMEHTOB B
[lepmonnueckoir cucreme (B MaiblXx TNEpHOJAX H  TJIABHBIX
MOJATPYIIAax) ¥ 3JEKTPOHHOTO CTPOEHUS aTOMa

YMenue kiraccupumpoBarh:

XUMUYECKHUE PJIEMEHTHI

7.2

HCOPTaHNYCCKUEC BCIICCTBA

7.3

XUMHYCCKUEC pCaKIIUU

YMeHue onpeaesnsrh:

8.1

8.2

BAJICHTHOCTh U CTENEHb OKHMCIICHHSI XUMHUYECKHX 3JIEMEHTOB, 3apsj
HOHA

BHUJI XHMHMYECKOW CBA3M M THUN KPUCTAUIMYECKOW CTPYKTYphl B
COCIMHEHUAX

8.3

XapakTep Cpebl B BOAHBIX PACTBOPaX BEIIECTB (KUCIOT, OCHOBAHHIA)

8.4

OKHUCJIHUTCIIb U BOCCTAHOBHUTCIIb

YMeHue xapakTepu3oBath (GU3NYECKHe U XUMHUECKUE CBOMCTRA!

9.1

MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOA, TrpaduT, amMmas,
KpeMHHH, a3oT, ¢ocdop, cepa, XJIop, HATPUM, Kaaud, MarHUMH,




KaJIbIIUN, aTFOMUHUN, JKEJIe30)

CJIOXKHBIX BEILECTB, B TOM YHCJI€ WX BOJHBIX pPacTBOPOB (Boxa,
aMMHaK, XJOPOBOAOPOJ, CEPOBOJIOPOA, OKCHIBI M THIPOKCHIBI
metamwioB |-lIA rpynn, amomunus, meau (ll), nunka, xenesa (Il u

9.2 1), okcuapl yrinepona (I u 1V), kpemuns (1V), azora u dochopa (Il
u V), cepet (IV u VI), cepuucras, cepHas, a30THCTas, a30THas,
dbocdopHas, yrojibHasi, KpeMHHEBasK KHCJIOTA U UX COJIH)
MPOTHO3MPOBaTh W  XapaKTepU30BaTh CBOMCTBA  BEIIECTB B

9.3 3aBHCHMOCTH OT HX COCTaBa M CTPOCHHS, NMPHMCHEHHC BELICCTB B
3aBHCHMOCTH OT MX CBOMCTB, BO3MOXHOCTb MPOTCKAHUSA XUMHUYCCKUX
MIPEBPAIICHUIA B PAa3JIMYHBIX YCIOBHUIX

10 YMeHue COCTaBIsATh MOJICKYJISIPHBIC i HOHHBIC YPABHCHHS PEaKIIUiA, B
TOM YHCIIE:

10.1 peakIii HOHHOTO OOMEHa

10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKITUI

103 WUTIOCTPUPYIONINX ~XHUMHYECKAE CBOWCTBA HM3YyYCHHBIX KJIACCOB
(TpyIi) HEOPraHUYECKUX BEUIECTB

10.4 MOJITBEPKIAIOIIMX T€HETUICCKYIO B3aUMOCBSI3b MEXK]Ty HUMH

11 VYMeHre BEIYUCIATH (IIPOBOAUTH PACUYETHI):

111 OTHOCHUTEJIBHYIO MOJICKYJSIPHYFO ¥ MOJSIPHYKO MacChl BEILECTB,
MacCCOBYIO JIOJF0 XUMHYECKOTO JIEMEHTA B COSMHCHHIH

11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,

11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB

114 M0 YpaBHEHHUSAM XHMHUYECKUX pPEaKIUil ¥ HaXOAUTh KOIUYECTBO
BEIeCTBa, 00BEM M MacCy pEeareHTOB WIIH MPOTYKTOB PEAKITUU

12 Bnanenue (3HaHME OCHOB):

OCHOBHBIMH  METOJaMH  HAy4YHOro  To3HaHUA  (HaOroleHue,

121 U3MEepeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHUE) NIPH U3yYEHUH BEIIECTB U
XUMHUYECKHUX SIBJICHUW; YyMeHHe Cc(hOopMynmHpoBaTh MpodieMy U
MPEJIOKUTH MMYTH €€ PEeIIeHUs

122 Oe3omacHOil pabOTBl ¢ XMMHUYECKHMH BEIIECTBAMH, XUMHYECKOU
MOCY/I0H M JTa0OpaTOPHBIM 00OPYIOBAHUEM
MpaBUJIaMy OE€30MMaCHOTO OOPAIEHUS C BEIIECTBAMU, UCTIOIB3YEMBIMU
B TOBCETHEBHOW JKM3HH, TIPABUJIAMH TTOBEJICHUS B IEISIX COSpPEeKEHUS

123 3MI0pPOBbSI U OKPYXKAIOIIEH MPUPOIHON Cpeapl; MOHUMAaHUE Bpeaa
(omacHOCTH) BO3JCHCTBHS HAa JKHUBBIC OPTaHU3MBI ONPEIACIIEHHBIX
BEIECTB, CMOCOOOB YMEHBIICHHS U TMPEAOTBPAICHUS UX BPEAHOTO
BO3JICUCTBUSA

13 Hanuuue npakTHYeCKWX HABBIKOB IUIAHUPOBAHUS W OCYIICCTBICHUS
CIEeTYIOIIUX XUMUYECKUX IKCIIEPUMEHTOB:

M3YYCHHE U OMHUCaHKe (PU3MUECKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE

13.1 ¢  (usnueckuMM M XUMHYECKUMHU  SIBJICHUSIMH,  OIIBITHI,
WUTIOCTPUPYIOIINE MTPU3HAKH MTPOTEKAHUS XUMHUECKUX PeaKInui

13.2 u3y4deHHe croco0O0B pa3feseHHus cMecel
MOJIy4eHUE KHCIOpOAa M UW3YYCHHE €ro CBOMCTB; IMOJy4CHUE

13.3 BOJIOPO/Ia U M3YUYCHHE €r0 CBOMCTB; MOJYUYCHHE YIIECKHUCIOTO ra3a u

HU3YUCHHUC CTO CBOfICTB; MOJIY4YCHHUC aMMHAKa U U3YUCHUC CT'O CBOMCTB




13.4

135

13.6

13.7

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JoJeHn
pPacTBOPEHHOIO BEILECTBA

MIPUMEHEHHE WHIUKATOPOB (;makmyca, METHJIOpaHkKa u
denondranenna) A ONpeAeNCHUS XapakTepa Cpelbl B PacTBOpax
KHUCJIOT U IIeJI0Yel

WCCIICZIOBAHUE U  ONHMCAHUE CBOMCTB HEOPraHMYECKHX BEIIECTB
Pa3IMYHBIX KJIACCOB; U3YyYEHUE B3aUMOJEUCTBUS KHUCIOT C METaJUIaMH,
OKCHJIaMM  METaUIOB,  pPacTBOPUMBIMM M HEPACTBOPUMBIMU
OCHOBAaHUSIMH, COJIIMHM; IIOJYYEHME HEpPAaCTBOPUMBIX OCHOBAHMUIA;
BBITECHEHHWE OJHOTO MeTajula JAPYI'MM U3  PacTBopa  COJIH;
ucclieioBaHue aM(pOTEPHBIX CBOWCTB THIPOKCHIOB QIIOMUHUS H
LIMHKa

pelIeHne YKCIEPUMEHTANIbHBIX 3a7a4 1Mo TeMaM: «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCTMHEHUI; «INEKTPOTUTHYCCKAS
aycconuanusay;, «BaxkHelnnme HEMETaUIbl W HX COCIUHCHHSY,
«BaxxHeH1e MeTaaiIbl ¥ UX COCTHMHECHMS

13.8

XMUMHYECKHE  OKCICPHUMEHTHI,  WUIFOCTPUPYIOIIUE  MPH3HAKU
NPOTEKaHHUs PEaKIUii MOHHOTO OOMEHAa; Ka4eCTBCHHBIC PEaKI[MH Ha
NPUCYTCTBYIOIIME B BOJHBIX PACTBOpax HOHBI: XJIOpHUA-, OpOMHI-,
wonua-, cymbdar-, Qocdar-, kapOboHAT-, CHIUKAT-aHHOHBI,
TUIPOKCU-UOHBI, KATHOHBI aMMOHUS, MAarHUs, KaJIbIHsI, aTFOMUHHS,
xenesa (2+) u xenesa (3+), meau (2+), LMHKa

14

VYMmeHnue:

141

NPEJCTaBIATh PE3yibTaThl JKCIIEPUMEHTa B (OpMEe BBIBOJOB,
JI0Ka3aTeabCcTB, TpaUKOB M TaOMUI] W BBIABIATH SMIMPUYECKUE
3aKOHOMEPHOCTH

14.2

YCTaHABIIMBATh CBSI3U MEXJ1Y PEabHO HAOII0JaeMbIMU XUMHUUYECKUMHU
ABJICHUSIMU U TPOLIECCAMH, MPOUCXOAAIMMHI B MaKpO- U MUKPOMHUPE,
O00BSACHATH IPUYUHBI MHOTOOOPAa3Hsl BEIIECTB




IHNEPEYEHD 2JIEMEHTOB COIAEPKAHUA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNH

Kon
1

IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
HepBOHa‘-IaJIBHBIG XUMHNYCCKHUEC ITOHATUA

11

Uucrsle BemecTBa U cMecu. CriocoObl pa3zienenus cMeceit

1.2

1.3

AToMBI U MOJICKYJIBI. Xumuyeckue daeMEHTHl. CHMBOIBI  XUMHYECKUX
JJICMCHTOB. HpOCTI)IG " CJIOXKHBIC BEIICCTBA.

Xumuaeckast (bopMyna. BaneHTHOCTh aTOMOB XMMHYECKHX 3JIeMeHTOB. CTeneHb
OKHCJICHHUA

14

3aKOH TIOCTOSHCTBA COCTaBa BCIICCTB. OTtHocuTenbHAs aTOMHas Macca.
OTHOCHUTENLHAA MOJICKYJISIpHAd Macca. MaccoBas 1071 XUMHYECKOI0 3JIEMEHTa
B COCIMHCHUU

1.5

KomnyectBo BemectBa. Moab. MomsipHass Macca. MoJsipHbIE 00BbEM Tra3oB.
B3anmMoCBsI3b KOIMYECTBA, MACCHI M YHCIIA CTPYKTYPHBIX €AMHULL BEIIECTBA

1.6

dusuyeckue U XUMHUYECKHE SIBICHUS. XHUMHUYECKas pCakuusa nu eé IIPpU3HAKH.
3aKOH COXpaHEeHHsI MAcChl BEIIECTB. XMMHUECKUE YPaBHEHUS

[lepuomuueckuii 3akoH u llepuoguueckass cUCTEMa XHMHUYECKUX JIIEMEHTOB
.. MenneneeBa. CTpoeHHE aTOMOB

2.1

[Iepnoanueckuit 3akoH. Ilepuonnueckas cucrema XuMu4ecKkux ieMeHTos J1.1.
Menneneesa. Ilepuoasl u rpymnmnsl. OU3HYECKUN CMBICIT MOPSALKOBOIO HOMEDA,
HOMEPOB IEpHOa U IPYIIIBI AIEMEHTA

2.2

Crpoenue aromoB. CoctaB aTOMHBIX saep. M3otombl. DnexTpoHbl. CTpoeHue
AJIEKTPOHHBIX 000JI0ueK aToMOB MepBbIX 20 XHMMHYECKHUX 3JIEMEHTOB
[Tepnoanueckoii cucremst J1.M1. MeHeneena

2.3

3.1

3.2

3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHUYECKHX DJIEMEHTOB MEPBBIX TPEX
MEepUOJIOB, Kaius, Kaiuplusg (paguyca aToMOB, SJEKTPOOTPUIIATEIHLHOCTH,
METAIMYECKUX W HEMETAJUTMUYECKUX CBOWCTB) U WX COCOUHEHHH B
COOTBETCTBUU C TIOJOKEHHEM »J3JieMeHTOB B Ilepuoamdeckoit cucreme u
CTPOECHHEM HX aTOMOB

Crpoenue BelecTBa

XyUMHUYECKas CBS3b. KoBanenThas (HOHHpHaH )51 HCHOJ'IHpHa}I) CBA3b.
SHeKTpOOTpI/IHaTeHBHOCTI) XHUMHUYCCKUX 3JICMCHTOB. Honnas CBA3b.
Mertamiuueckas CBI3b

Tumsr KPpUCTATINIMICCKUX peH_IéTOK (aTOMHaSI, HOHHAasd, MeTaJ'IJII/I‘-ICCKaH),
3aBHCUMOCTEb CBOMCTB BCIIECTBA OT THIIA KpHCTﬂJ'IJ'IPI‘—I@CKOﬁ peHIéTKI/I n BUIA
XUMHYECKOM CBA3U

Baxueiiiine MMPEACTAaBUTCIIN HCOPraHUYCCKUX BCIICCTB. Hemeramnel u ux
COCOAMHCHUS. MeTtamisl 1 uX COCAMHECHU S

4.1

Knaccudukanmst 1 HOMEHKIATypa HEOPTraHWYECKHX COCJIMHEHHI: OKCHJIOB
(comeobpa3yroriue: OCHOBHBIE, KHUCIJIOTHBIE, am(pOoTepHBIC) u
HECO0JICOOpa3yroIie; OCHOBaHWH (IMIENOYM W HEPACTBOPUMBIC OCHOBAHMS);
KUCTIOT  (KHCIIOpOACOAepkalrue ¢ OECKUCIOPOJHBIE, OJHOOCHOBHBIC W
MHOTOOCHOBHBIE); COJICH (CPEIHUX M KUCIIBIX)

4.2

duzugeckue U XHUMHYECCKUC CBOMCTBA MMPOCTBIX BCIICCTB-HEMCTAJIJIOB:
BOJIOPO/JIa, XJIOpa, KUCIOPOa, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHUS

4.3

duszndeckue W XHMHUYECKHE CBOMCTBA IIPOCThIX BCHICCTB-MCTAJIOB: JIMTHA,




HaTpu:d, Kaliud, Marovus U KaJIbOUWs, aJllOMUHUSA, KCIIC3a. 3JI€KTpOXPIMPI‘-ICCKPH>i
pAaa HaHpH)KeHI/Iﬁ MCETaJlJIOB

duszndeckne U XMMHYECKHE CBOMCTBA BOJOPOIHBIX COC,I[I/IHCHI/Iﬁ HEMCTAJIJIOB:

44 XJIOPOBOAOPOJa, CEPOBOAOPOJA, AMMHUAKA
dusnyeckue U XUMHUYECKUE CBOWCTBA OKCUAOB HemeraiwioB: cepel (IV, VI),
4.5 asora(ll, 1V, V), docdopa(lll, V), yraepoma(ll, 1V), kpemuus(1V). IHonyueHue
OKCHJIOB HEMETAJIJIOB
46 Xumunyeckue cpoiictBa okcuaoB: MetawioB IA-IIA rpymn, uunka, menu(ll) u
xkenesa(ll, 11). [Tomydenne OKCHIOB METAILIIOB
XUMHUYECKUE CBOMCTBA OCHOBAaHUHN U aM(OTEpPHBIX THAPOKCUIOB (Ha MpUMepe
4.7 TUAPOKCHIOB  QJIIOMUHUA, Kene3a, 1uHKa). [loayuenue ocHOBaHMM U
aM(OTEepPHBIX THIPOKCHJIOB
OO01mue XMMHYECKHUE CBOMCTBA KHCIOT: XJIOPOBOJAOPOIHOW, CEpOBOJIOPOIHOM,
48 CEpPHUCTOH, cepHovI?I, a30THOH, (HOoCcHOpHOI, E(peMHPIe].iofI, yroanOIzI. OcoOsie
XUMHYECKHE CBOMCTBAa KOHLIEHTPUPOBAaHHOM CEPHOM W a30THOM KHUCIOT.
[Toryuenue KUCIOT
4.9 OO61mue xuMHYECKre CBOMCTBa cpenHux coieil. [lonydenue comneit
410 [Tomyuenue, coOupaHue, pacmo3HaBaHUE BOJOPOJA, KHUCIOPOJa, aMMHAKa,
YIJIEKUCIIOro Ta3a B JJabopaTopuu
411 [Tonyuyenne amMmMuaka, cepHOM M a30THOM KHMCIOT B IPOMBINUIEHHOCTH. O01mue
CIOCOObI MOTYYEHUS] METAJUIOB
4.12 ['eneTnyeckasi CBA3b MEXIY KJIaCCAMH HEOPTAHMYECKUX COSUHEHUN
5 XUMUYECKUE PEAKIIUU
Knaccudukamnuss XuMrudeckux peakiuii mo pa3IudHbIM MIPU3HAKAM: 110 YUCITY U
5.1 COCTaBy YYaCTBYIOIIMX B PEAKIHMU BELIECTB, IO TemIoBoMy 3¢¢ekTy, Mo
M3MEHEHUIO CTENEHEN OKUCIEHHSI XUMUYECKUX JIEMEHTOB
59 TemoBoit 3¢ (heKT XMMHUYECKON peakuu, TEPMOXUMHUECKUE ypaBHEHUS. DK30-
' Y SHAOTEPMUYECKHUE peaKklK. TepMOXUMHUYECKUE YPABHEHHS
OKHMCIUTENbHOBOCCTAHOBUTEIbHBIE peakuu. OKUCIUTENIN U BOCCTAHOBUTEIH.
5.3 [Ipoueccel  OkHMcneHUSs W BOCCTAHOBJIEHMS.  OJEKTPOHHBIM  OajlaHC
OKHCIUTEIbHOBOCCTAHOBUTEIIBHON PEAKLIUU
54 Teopus 3eKTpoIUTUYECKON aucconuanuu. KaTuoHbl, aHHOHBI. DIEKTPOIUTHI U
HEANeKTPOoJIUThI. CUIIbHBIC U cIa0bIe AMEKTPOIUTHL. CTENeHb JUCCOMAIIHI
55 Peakmuu I/IOHHOFO" oOMeHa. YCIOBHS MPOTEKAHUS lzealcum?l HOHHOTO OOMEHa,
MIOJIHBIE U COKpAalllEHHbIE MOHHBIE YPABHEHUS PEaKLIUid
6 XUMHS U OKpYKarollas cpenia
BemectBa m Marepuansl B TOBCEAHEBHOM JKM3HM 4YelnoOBeka. be3omacHoe
6.1 UCIIONIb30BAaHUE BEIIECTB W XMMHUYECKUX peakluuid B J1a0OpaTOPUU H OBITY.
[TepBast moMOIIb MPU XUMUYECKUX 0KOTaX U OTPABIICHUSIX
XUMHYECKOE 3arps3HEHHE OKPYKAMIeW cpenbl  (KUCIOTHBIE — JOXKIH,
3arps3HEHUE TOYBBI, BO3AyXa M BOJOEMOB), CIIOCOOBI €ro MpPeJOTBPALICHHS
6.2 [Ipenenbrass momyctumass konmeHTpamus BemectB (IIJIK). Pomp xumum B
pPELICHUH HKOJOTMYECKMX Tpo0ieM. YCuieHHe MapHUKOBOro Hddekra,
pa3pylieHre 030HOBOIO CIIOs
[Ipumenenue cepsl, azota, pocdopa, yriepona, KpeMHUSI U UX COEIWHEHUHN B
6.3 OBITy, MEIWIIMHE, TMPOMBIINUICHHOCTH W CEIbCKOM Xo3siicTBe. [IpuMeHeHUMe

METaJUIOB M CIUIAaBOB (CTalb, YYT'yH, IIOPATIOMHUHUN, OpoH3a) B OBITY H




MPOMBIINIJICHHOCTH UX COGHHHGHHP'I. Ilonsrue o KOppO31uu MCTAJUIOB, OCHOBHBIC
CIIOCOOBI 3aIllIUTBI UX OT KOPPO3HUU

[TpuponHble UCTOYHUKU YIIEBOIOPOAOB (Yroyib, MPUPOIHBIA ra3, HedTh),

64 IPOAYKTHI MX NIepepaboTKu (O€H3UH), MX POJIb B OBITY U HPOMBIIIIJICHHOCTH
[lepBoHayanbHBIE TOHATHS 00 OPraHMYECKHX BEIIECTBAX KAaK O COCTMHEHMSX

6.5 yriiepoja (MeTaH, 3TaH, STHJICH, alleTUIICH, STAHOJI, TIUIEPHH, YKCYCHAsl KUCIIOTA).
[NonsiTne 0 OMONOTHYECKH BaKHBIX BEILIECTBAX: JKUPaX, OCNKax, YrJIeBOAaX — U UX
POJTH B J)KU3HH YEIIOBEKA

7 Pacuérsr:

7.1 1o popMysiaM XUMHYECKUX COSTUHEHUIN

7.2 Macchl (MaccoBOM) JOJIM PAaCTBOPEHHOIO BEILIECTBA B paCTBOPE

7.3 110 XMMAYECKHM YPaBHEHUSIM




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYHEHUKA

» Xumusi: 8- kitacc: 6a30BbIN ypOBEHb: YUeOHUK; S-€ U3/1aHKe, epepadboTaHHOe
["a6puensn O.C., Octpoymos U.T'., Cnaakos C.A. AKiOoHEepHOE 00IIECTBO
«M3parenbctBo «IIpocBenienne»

» Xumusi: 9-if kinacc: 6a30BbIi ypOBEHb: YUEOHUK; 5-€ U31aHue, epepaboTaHHOe
["abpuensn O.C., Octpoymos N.T"., CnaakoB C.A. AKIHMOHEpHOE 00IIECTBO
«3marensctBO «lIpocBemienre»

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET






