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INOACHUTEJIBHAS 3AIINCKA

[TporpammMa o XMMHUU Ha YpOBHE OCHOBHOT'O 00IIeT0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOoOBaHUIl K pe3yiabTaTaM OCBOCHHUS OCHOBHOH 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOIO
obmero obpazoBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE ¢eaepalbHON
paboueil mporpaMMbl BOCITUTAHUS U C YUETOM KOHIETIUU MPENoaBaHus Y4eOHOrO MpeaMeTa
«Xumus» B 00pazoBaTenbHBIX opranuzanusax Poccuiickoit @enepanun.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O ILENAX, OoO0mel cTpareruu oOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydYaIOIIUXCS CpeICTBAMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpPKAHUE, IPEIyCMATPUBAECT paclpee/ieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHUE I10 pa3jesiaM U TEMaM MPOTrpaMMbl 110 XUMHUH, ONPEAEsSeT KOIMUECTBEHHbIE
U KAueCTBEHHBIC XapaKTEPUCTUKH COJEP>KaHUS, PEKOMEHIYEeMYI0 IIOCIEeI0BaTEIbHOCTh
M3YYEHUS XUMHUU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JIOTUKH y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXcs, ONpeAesieT BOSMOXKHOCTH PEAMETa IS
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTeNIbHOI MpOorpaMMbl Ha
YpOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TaKKe TpeOOBaHHM K pe3yabTaTaM 00yUeHHs] XUMUU
HA YpOBHE I1elieil W3y4eHHUs TpeaMeTa U OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATEIbHON
JEeSITeTbHOCTH 00yUYaIoMIerocs 0 OCBOCHUIO yYEOHOTO CONEPIKAHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (pOpMHPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
MPEJICTABICHUI O MAaTePUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
IPEJCTaBICHUS O B3aMMOIPEBPAILCHUAX SHEPTUU U 00 BOJIIOLUH BEIECTB B MPHUPOJIE, O MYTAX
pemieHus T00albHBIX MPOOJEeM YCTOWYMBOIO DPAa3BUTHS YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPreTUUECKOH, MUILEBON U AKOJIOTUYECKON 0€30IacHOCTH, MPOOJIeEM 31paBOOXPaHEHUSI.

N3yyenue xumuu:

CIOCOOCTBYeT peanu3alii BO3MOXHOCTeM M camMopa3BUTHS U (OpMUpOBaHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHUS U TBOPUYECKUX CIIOCOOHOCTEN O0ydarommxcs,
HaBBIKOB  HMX  CaMOCTOSITEIbHON  yuyeOHON  JEesATEeIbHOCTH,  OKCIIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaKk M B
MpoeCCHOHAIBHON JESTEIHHOCTH;

3HAKOMUT CO CHEUM(PHUKON HAYYHOTO MBINUICHHS, 3aKJIaJbIBA€T OCHOBBI IIEIOCTHOTO
B3IJI/1a HAa €JMHCTBO MPHPOJIBI U YETIOBEKA, SBJSIETCS OTBETCTBEHHBIM 3TarioM B ()OPMUPOBAHUU
€CTEeCTBEHHO-HAYYHOU I'PaMOTHOCTH 00YYaIOLINXCS;

crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HAHUSAM, K TMPHUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJIaJ B 3KOJOTMYeckoe oOpa3oBaHUE
o0yJaronuxcs.

JlaHHble HampaBieHHs B OOYyYEHMH XMUMHMH 00ECIEeYMBAIOTCS CHEIM(UKON conaepx aHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISETCS TEJarorMyeckyd aJanTHPOBAaHHBIM OTpakeHUEM
0a30BOI HAyKN XMMUU Ha ONPEEIEHHOM 3Tarle €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHsS OPUEHTUPOBAH Ha OCBOEHUE
00yYaromKUMHUCs CUCTEMbI NEPBOHAYAIBHBIX MOHATHH XMMHUHU, OCHOB HEOPTaHWYECKOH XUMHH U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHATUH OPTaHUYECKOU XUMUH.

CrtpykTypa coaep:kaHHsl MPOTrpaMMbl MO XMMHHU C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOIO
noaxoja kK eé msydeHuro. CopepiaHHe CKJIAAbIBAETCS U3 CUCTEMBI NMOHATHH O XMMHUYECKOM
AJIEMEHTE M BEIIECTBE M CHUCTEMBI MOHATUH O XMMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OpPraHH30BaHbl MO MPUHIUITY IMOCIEAOBATEILHOTO Pa3BUTHSA 3HAHUNM Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— Y4YEHHS O CTPOCHUH aTOMa U XUMUYECKOH CBSI3H;

— MPECTaBICHUH 00 NEKTPOIUTUIECKOMN TUCCOIIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DAaKTOB, pa3BUBAIOTCS IOCJIEJOBATEILHO OT OJHOTO YpPOBHA K JpPYromy,
BBIMOJHSAS (QYHKIUM OOBSICHEHHS] U MPOTHO3MPOBAHUS CBOWMCTB, CTPOCHHUS M BO3MOXKHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U MOTYyYEHHUS U3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XHMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMHUYECKON COCTaBISIONIEH HaydyHOW KapTUHBI MHpa B JIOTMKE €€ CHCTEMHOM NpUPOJIbI,
[IEHHOCTHOTO OTHOIIICHHUS K HAYYHOMY 3HAHUIO U METOJIaM I03HaHUs B Hayke. M3ydyeHne xumun
IPOUCXOAUT C MPHUBJICYEHHEM 3HAHUNW W3 pPaHEe M3YYCHHBIX Y4YEOHBIX IPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «Dusuka. 7 Kjacc.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (OPMHUPOBAHKE 3HAHUI OCHOB XMMHYECKON HAyKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMBl XUMHYCCKHX 3HAHWA — BaXHEHIIMX (DAKTOB, MOHSATUH, 3aKOHOB U TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX O0000IIEHUH MHUPOBO33PEHUYECKOT0 XapakTepa, S3bIKa HayKH, B
MPHUOOIIEHNHN K HAyYHBIM METO/IaM MO3HAHUS TIPU U3YYEHHUH BEIIECTB M XUMUYECKUX PEaKIuil, B
GOpMHUpPOBAaHUM W PAa3BUTUU TIO3HABATENIBHBIX YMEHUHW W HX TMPUMEHEHHH B Y4YeOHO-
MO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOM 1€ATEeIbHOCTH, OCBOEHUH MPaBUIl OE30MaCHOTO
oOpallieHus ¢ BEIIeCTBaAMU B TOBCETHEBHOM JKU3HH.

[Ipy u3ydyeHWHM XUMHUU Ha YpPOBHE OCHOBHOTI'O OOIIEro OO0pa3oBaHMsI Ba)XHOE 3HAUYCHHE
NPUOOPETHN TaKKe LIETH, KaK:

— (popMHpOBaHUE MHTEIIEKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caM0OOOpa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh OOY4YEHHs Ha CHCTEMaTHYEeCKOe MpUOOIIEeHHNEe O00ydaroIuxcs K
CaMOCTOSITENIbHOM ~ TMO3HABaTENbHOM  JIEATENbHOCTH, HAyyHbIM  METOJaM  IO3HaHuS,
(GOpMUPYIOLTUM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHH,

— obecrieyeHHe YCIOBMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYAIOUIUMHUCS OIIbITa
pa3HOOOpa3HON NeATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB (KIIHOYEBBIX
KOMIIETEHIIN ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE JJIS1 PA3IMYHBIX BUAOB JAESTEIbHOCTH;

— ¢gopmupoBanue o61Iel PYHKIIMOHATHHON U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
qrclie YMEHUA OOBSICHITh M OLIGHWBATH SIBICHUS OKPYXAIOMIETO MHpA, WUCIONB3Yys 3HAHHS U
OTBIT, TIONYYCHHBIC TPU HW3YYEHWHW XUMHUH, TPUMEHATh WX NPH pelieHuu TmpoljemM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (opMupoBaHue y 00y4aroMMXCs TYMAHUCTUYECKUX OTHOIICHHM, TOHUMAaHUS [ICHHOCTH
XUMHUYECKUX 3HAHWHA I BBIPAOOTKH 3KOJOTHYECKH IEIecO00pa3HOro MOBENCHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHS CBOETO 3J0POBbA M OKPYXKAIOMIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO ¥ CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
poQ sl ¥ HAPABIICHHOCTH JAJIbHEHUIIIETO0 00yUeHHUS.



OO01ee YUCIIO YacoB, OTBEAEHHBIX JUIS U3YUCHHUS XUMHUHU Ha YPOBHE OCHOBHOTO OOIIETrO
oOpa3oBanus, coctaBisieT 136 dacoB: B 8 kinacce — 68 yacos (2 yaca B Hefleno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/ibHbIe XMMHYECKHE TOHATHUSA

[Ipenmer xumuu. Poiib XMMUM B KU3HM 4YeJlOBeKa. XHMMHS B CHUCTeME Hayk. Tema u
BeulecTBa. dusnueckue cBoOWCTBa BeELIECTB. ArperarHoe cocrosiHue BeuniecTB. llonsatue o
METOJIaX MMO3HaHUs B XUMUU. YuCThIe BemecTBa U cMecu. CIocoOb! pa3ieieHUs] CMeCeH.

ATOMBI M MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMUYECKHX 3JIEMEHTOB.
IIpocTble u cioXxHbIe BenecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOocTaBa BemlecTB. OTHOCHUTENbHAA aTOMHast Macca. OTHOCHUTENIbHAST MOJICKYJISIpHAst
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCIMHEHHH.

KonuuectBo BemectBa. Monb. MossipHass macca. B3auMocBsi3b KOJIMYECTBA, MacChl U
YHCJIa CTPYKTYPHBIX €IMHHUII BeniecTBa. Pacu€rel o hopMmynaM XUMHUYECKHX COCTUHCHHM.

Ousnueckue M XMMHUUYECKHE SIBJICHHUS. XUMHUYECKas peakiuss M e€ MpU3HAKU. 3aKOH
COXPaHEHHUS MAacChl BEIIEeCTB. XuMuueckue ypaBHeHHs. Kinaccudukanus XuMUYeCKUX peakiuuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOHW MOCY0H, MpaBWIaMH pabOThI B JTAOOPATOpPHH M NMPUEMAMH
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpPYIOBAaHUEM, HM3YYCHHE W OINUCAHUE (PU3NYECKUX CBOICTB
00pa3110B HEOPraHWYECKUX BEUIECTB, HaOMoieHrne Gu3nuecKux (IJIaBIeHNEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKE, KATICHHE U KOHJICHCAIIMS BOJbI) U XUMUYECKUX (TOPEHUE CBEYH,
MPOKATMBAHNE METHOM MPOBOJIOKH, B3aUMOJICHCTBHE Mela ¢ KUCJIOTOM) SBJICHUM, HaOII0IeH e
W ONHCAaHWE TMPHU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakiui (paslokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJOpHIOM Oapusi, paznoxkeHue ruapokcuna meau (I1) mpu
HarpeBaHWM, B3aUMOJCHCTBUE Kejie3a ¢ pactBopoM coiu Mmenu (), usydenme crmocoOoB
paszieneHus CMeceil: C TIOMOIIbI0 MarHuTa, (UIbTpOBaHWE, BHIAPUBAHUE, AUCTHIUIALINS,
xpomatorpadusi, TpoBeIEHHWE OYUCTKM TOBAPEHHOM COJHM, HaONIOJIeHHEe U OIMHCaHue
pEe3yNbTaTOB MPOBEAEHUS OINbBITA, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHHUS MAacChl, CO3/1aHUE
MoIesIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Ba:xHeiiniue npeacraBuTe/ M HEOPraHMYECKMX BelleCTB

Bo3agyx — cmech razos. CocrtaB Bo3ayxa. Kuciaopoa — 3i€MEHT M IPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoze, Gu3nueckue U XMMHUYECKUE CBOMCTBA (peaKIK TOPSHHS).
Okcuapl. Ilpumenenue xucmopoma. CrocoObl MOTydeHHs KHCIOpoJa B jabopaTopuud U
MpOMBIIUIEHHOCTH. KpyroBopoT kuciopoga B mpupoae. O30H — almoTpomnHas MOIu(HUKAIAS
KHCIIOPO/JIa.

TermoBoit A(PekT XUMHUYECKOW peakIuu, TEPMOXMMHUYECKHE YypPaBHEHHUS, JK30- H
SHIOTEPMUUYECKHE peakuu. TOIIMBO: yrojiib W METaH. 3arps3HEHHE BO3/yXa, YCHUJICHHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bomopon — »snemeHT M mpocroe BemecTBO. HaxokaeHue BoJIOpoJa B IMPUPOJE,
dbuznyecKre 1 XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CITOCOOBI oNydeHusl. KucioTe! u comu.

MoutsipHbIii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM ypaBHEHHSIM.

®dusznyeckue cBoMcTBa BOABL. Boma kak pactBoputTenb. PactBopbl. HackimeHuele u
HEHACBIIICHHbIE pacTBOpbl. PacTBopuMOCTh BelecTB B Boje. MaccoBast [1oyisi BElIECTBa B
pactBope. XUMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU



yenoBeka. KpyroBopor BoIbl B OpHUpOJE. 3arps3HEHHE NPUPOAHBIX BOA. OXpaHa U OYHMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coenuHennid. Oxcunel. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenknaTypa
OKcHJI0B. DU3NUECKHe U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonyyeHue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM € HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHME M XUMUYECKHE CBOWCTBA OCHOBaHUMU. [lomydenue
OCHOBaHUH.

Kucnoter. Knaccuduxanus kucnor. Homenkinarypa kucinot. @usndeckiue U XUMHUYECKUE
cBoMcTBa KUCHOT. Pax akruBHoctn MetaiioB H. H. bekerosa. [lonydenue kucior.

Conu. Homenknarypa coneil. ®duznueckue U XxumMuueckue cpoiictBa coieil. [lomyuenue
COJICH.

['eneTnueckas CBA3b MEXYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZIeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYXe, [IOJIy4eHHUE, COOMpaHue,
pacro3HaBaHHEe M HM3yYEHUE CBOMCTB KHUCIOPOAa, HAOMIOJACHHE B3aUMOJEWCTBUS BEILIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3iiaMi OKCHIOB M OINHUCAHWE HMX CBOWCTB, TOJy4YeHHE, COOMpaHUE, pacro3HaBaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiictBue Bojopoaa ¢ okcumom meau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUAIIOB), HAOIIOACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEHW pPAaCTBOPEHUS BEIIECTB C Pa3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIEd pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMU (HAaTpUEeM U KajbllieM) (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE OOpPAa3I[0OB HEOPTaHUYECKUX BEIIECTB PAa3IMUYHBIX KJIACCOB,
HaOI0/IeHUE M3MEHEHHS OKPaCKH WHAMKATOPOB B pPACTBOpax KHUCIOT W IIENIOYel, M3ydyeHHUe
B3auMoieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peaKuHuil HEUTpalnu3aluu, MOJYYEHUE HEPACTBOPHUMBIX OCHOBAHUMW, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 3314 0 TeMe «BaxkHelmue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiementos /[, U.
MenpaeneeBa. CtpoeHue aToM0OB. XMMUYECKas CBSA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALNUKA XUMHUECKUX OJlieMeHToB. [loHsATHE O Trpymnmax
CXOJTHBIX 2JIEMEHTOB (IIEIOYHBIEC U MIETOYHO3EMEIbHBIE METAJUIbI, TaJOT€HbI, HHEPTHHIE Ta3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepuoanyeckass cucremMa xuMuueckux dssemeHtos . H.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux ssemeHToB J[. M. MenneneeBa. Ilepuoast u rpynmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI SJIEMEHTA.

Crpoenune aromoB. CoctraB aroMHbIX snep. HM3otomsl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMHUYECKHX 37IeMeHTOB [lepuonndeckoil CUCTEMBI
. W. MenneneeBa. XapakTepUCTUKa XHMHUYECKOTO JJIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoii cucreme JI. 1. Menzaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS pajuyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue [lepmoanueckoro 3akoHa u [leprognyueckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. J[. . MenneneeB — y4€Hbll U IpaykJaHUH.

Xumuueckas CBSI3b. KoBanentHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEBHOCTh XUMUYECKUX 3JIEMEHTOB. MlOHHAs CBA3b.

Crenenp  okucineHus. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIponecchbr
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3ydeHHe oO0pa3loB BEIIECTB METaUIOB U HEMETaUIOB, B3aUMOJICHCTBUE T'HAPOKCUIA
LIMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX ITPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaKluil (TOpEHUE, peaKluu pas3jioKeHNs, COETUHEHUS).

Meoscnpeomemmnbwie ceasu

Peanuzanus MexnpeaMeTHbIX CBA3EH IMPU U3YYEHHH XUMHH B 8 KJIACCE OCYILIECTBIIAETCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ MOHSTHIA,
ABJISIOLIMXCSI CHCTEMHBIMHU U1l OT/AETIbHBIX PEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOme ecTecTBEHHO-HAyYHbIC IOHATHSA: HAYYHbIH (DakT, TUIOTE3a, TEOpHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTb,  HAOIMIOJEHHE,  DKCIEPHUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, B3JIEKTPUUYECKUN 3aps]l, BELIECTBO, TeN0, O0BEM, arperatHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TIOPOJbI, IOJE3HbIE
HCKOIIa€MBbl€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMmMudeckux daemeHtoB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOICTB XMMHMUYECKHUX
DJIIEMEHTOB NEPBBIX TPEX MEPUOMOB, KA, KajdbLUsl U UX COECOUHEHUM B COOTBETCTBUHU C
MOJIO’KEHUEM 3JieMeHTOB B [lepronyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUIBI KPUCTAJUIMUECKUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBAa OT THUIA KPHUCTAUIMYECKOM PEMIETKM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEMIeCTB. XHMMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUWHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakuil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKUUU BEIIECTB, MO TEIJIOBOMY 3(@exTy, Mo HU3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTalu3aropa). JK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHHUS.

[TonsiTHe 0 cxopocTu XUMHUUecKOW peakiuu. [TonsTHe 00 0OpaTHMBIX U HEOOpPATHMBIX
XUMUYECKUX peakuusax. [IoHsTHE O TOMOreHHBIX M TreTeporeHHbIX peakuusax. [lonsarne o
karanuse. I[loHsTme o0 XuMuyeckoM paBHOBecHMH. DakKTOpBL, BIMSAIOLNME HAa CKOPOCTh
XMMHYECKON PEaKIMU U TI0JI0KEHNE XUMUYECKOTO PaBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTENBHBIE PEAKIMM, D3JEKTPOHHBIM OalaHC OKUCIUTEIbHO-
BOCCTAHOBUTEIbHON peakuuu. CocCTaBiIeHUE YPaBHEHUU OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON IUCCOLMALNU. DNEKTPOJIUTHI U HEIIEKTPOIUTHI. KaTHOHBI,
AQHUOHBI. MexaHu3M JAHMCCOIMAIlMM BELIECTB C pPa3IMYHbBIMU BHJAAMU XHMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu nonHoro o6MeHa. YCIIOBHS NMPOTEKaHUs PEAKIMii MOHHOTO OOMEeHa, TOJHbBIE U
COKpall€HHblE MOHHbIE ypaBHEHUs peakuuil. CBONMCTBA KUCIOT, OCHOBAHMI M COJIEH B CBETE
MpEJICTaBICHU 00 SIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHbIE peakiMyd Ha HOHBL
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIECTB —
METa/UIOB M HEMeTa/uioB (rpadura W ajaMmasa), CIOXKHBIX BEHIECTB (XJOpUAa HaTpHs),
WCCJIC/IOBAHNE 3aBUCUMOCTH CKOPOCTHM XHMHMUYECKOW PEAKIMU OT BO3JACHCTBUSI Pa3TUYHBIX
(GakToOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcca JUCCOLUALNU
KHUCTIOT, IIEeJo4Yel W cojeil (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEO MAaTEpUajoB), MPOBEACHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocaJKka, BbBIFCIICHWE Ta3a, oOpa3oBaHWE BOJBI), OIBITOB, WUIFOCTPUPYIOIINX MPUMEPHI
OKHCITUTEIHbHO-BOCCTAHOBUTENLHBIX PEAKIUN (TOpeHre, peakiM pPa3joKEHHUs, COCIUHEHHS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAaYeCTBEHHBIX PEaKIUil Ha HOHBI,
pELIeHNE SKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTasibl M MX coeIUHEHUS

OOmass xapakTepucThKa rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIE
crenieHn okucieHus. CTpoeHne U (PU3HYECKHE CBONCTBA MPOCTHIX BEIIECTB — TaJOTCHOB.
XUMHYEeCKHUEe CBOWCTBA Ha MpHMepe Xjopa (B3aMMOICHCTBHE C MeTaUlaMH, HeMeTaJUlaMu,
nienoyamu).  XuopoBoaopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOMCTBA, IMOJIyY€HUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOpPOBOAOPOJia Ha OPraHU3M uelnoBeka. BaxHelue Xmopusl
U UX HaXO0XJACHUE B IPUPOJIE.

O6mas xapaktepuctuka 31neMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CtpoeHune M (U3HUYECKUE CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPOJIa M CEephbl. AJUIOTPOMHBIC MOAU(PUKAIIMKA KUCIOPOJia U Cepbl. XUMUYECKHE CBOMCTBA
ceppl. CepoBoJIOpoa, CTpoeHHe, (U3MYECKHe W XUMHUYeCKHe CBoicTBa. OKCHUIBI Cephl Kak
MPEJICTAaBUTENN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKUE M XUMHYECKHE CBONCTBA
(oOmme kak TPEACTaBUTENS Kiacca KUCIOT W crnenududeckne). XUMHUYECKHE PEaKINH,
JeXallie B OCHOBE MPOMBILIUIEHHOTO croco0a MoJdy4yeHus cepHol Kuciotrel. I[Ipumenenue
cepHoit kucinoTel. Conu cepHON KUCIOTHI, KaueCTBEHHAs peakius Ha cyiabdaTr-uoH. Haxoxnenue
ceppl W €€ COeQUHEHUU B TpuUpoae. XUMHUYECKOE 3arpsA3HEHUE OKPYXKAIoIIEeW Cpeabl
COCTMHCHUSIMU CEPBI (KUCIOTHBIE JIOXKIH, 3arpsA3HEHHE BO3JIyXa W BOJOEMOB), CIIOCOOBI €Tro
MPEeI0TBPAICHUSI.

OO6mass xapakrepucTuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIC CTETICHH OKHUCICHHS. A30T, paclpoCTpaHEHHEe B Tpupone, Qusudeckue u
XUMHUYECKHE CBOMCTBA. KpyroBopoT azora B mpupojae. AMMHUaK, ero Gu3ndecknue 1 XUMHUIECKUE
CBOICTBa, nony4yeHue u npuMeHeHne. Conu aMMOHMSI, UX (HU3MUECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHast peakuusi Ha MOHBI aMMOHHMS. A30THas KUCIIOTa, €€ MOJy4YEHUE,
dbuznyeckue W XUMHYECKHE CBOMCTBa (0OmIMe Kak TPEACTaBUTENs Kjacca KHCIOT U
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaIbHBIX



ynoopennii. XMMUYECKOE 3arpsi3HCHHE OKPYKAIOIICH Cpellbl COSTUHEHUSIMH a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3[yXa, MOYBBI U BOAOEMOB). Docdop, amroTpornHbie MOAU(DUKAITUH
docthopa, puznyeckue u xummuueckue cporctBa. Oxcun docdopa (V) u pocdopHas xuciora,
¢du3nyeckne M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 31eMeHTOB |VA-rpynmbel. OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENCHU OKUCICHHS. YTIEPOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoze, pusnueckue 1 XuMudeckue cBoictra. Ancopbuns. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yriaepona, UX pU3NUecKue U XMMUYECKHE CBOMCTBA, JIEHICTBUE HA JKUBbIE OPraHU3MBI,
MOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTE3a TII00aJBHOTO TMOTEIUICHHS KiIMMarta, MapHUKOBBIH 3¢ dekr. YrompHas kucimora u e
COJM, UX (PU3MUECKHME M XUMHMUYECKHE CBOICTBA, NOJy4deHHE U IpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-umoHbl.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MEAULUHE,
IIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIJepoja
(MeTaH, 3TaH, ATWUJIEH, AalETUJIEH, 3TAaHOJ, IJMLEPHH, YKCycHas kucinora). I[IpuponHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MepepabOTKu
(OeH3uH), UX poJIb B OBITY M MPOMBINUICHHOCTH. [IOHATHE O OMOJIOTMYECKN BaXKHBIX BEIIECTBAX:
KHUpax, Oelkax, YIrJeBOoJaX — M HMX pOJM B JKU3HH 4YeIOBeKa. MarepuaabHOE E€IMHCTBO
OpPraHUYECKHUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBa, IOJyY€HHE M NpPUMEHEHHE.
Coenunenus kpemMHusi B mnpupoje. OOume mnpencrasieHuss o6 okcuge kpemuus (V) u
KpeMHUeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIIIEHHOCTH. BaxHeilmue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xene300eToH. IIpobmembl
6€30I1aCHOr0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaT€pPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEILIECTB, CBOMCTB COJITHOM KHCJIOTHI, IPOBEACHHE
Ka4eCTBEHHBIX PEAKLUH Ha XJIOPUA-UOHBI U HAOIIOJACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJIOT€HOB M UX COEAMHEHUI (BO3MOXKHO
UCIIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMJIEHHME C 00pasllaMu XJOpPUIOB (TaJOre€HUA0B),
O3HAKOMJICHHE C oOpa3laMu cepbl U €€ COeIMHEHUSMHU (BO3MOXHO HCIOJb30BaHUE
BU€OMaTepHUasoB), HaONIOJeHUWEe Tpolecca OOYIJMBaHUS — caxapa IOJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYeHHE XMMHMUYECKHX CBOMCTB pa30aBIeHHOH cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMH Ha Cynb(paT-uoOH U HaOIIoJIeHue IpHu3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M MX COEINUHEHUMN
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX yIOOpEeHHUH,
HoJydeHue, coOupaHue, pacrno3HaBaHWE M M3y4eHHE CBOWCTB aMMUaka, IPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUS U QocdaT-uOH U HU3YyYEHHE NPU3HAKOB HX
MIPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCIOJIb30BaHUE BHJIEOMATEPUANIOB), M3YYE€HHE MOJENEeH KpUCTAJUIMYECKHX DPEHIETOK ajaMmasa,
rpaduTa, ¢yuiepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PacTBOPEHHBIX BELIECTB
aKTUBUPOBAHHBIM YIVIEM M yCTPOICTBOM IPOTHBOra3a, oJy4eHnue, COOMpaHue, paclio3HaBaHUeE
U U3y4YEHUE CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEJCHHE KAaYEeCTBEHHBIX PEaKLMi Ha KapOoOHAT U
CHWJIMKAT-UOHbl M MW3Y4YEHHME MPU3HAKOB MX IMPOTEKAHHs, O3HAKOMJIEHME C MpPOIyKIHUEH
CUJIMKATHOM IPOMBIIIJICHHOCTH, PELIEHUE JKCIEPUMEHTAIBHBIX 3a1a4 0 TeMe «BakHelinue
HEMETAJJIbl U UX COCTUHEHUSY.



MeTajliibl M X COCAUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHHUU HX
nonoxkeHus B [lepuonnueckont cucreme Xxumuueckux aemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MerauMueckass CBA3b M METAUIMYECKas KpUCTAIUIMYECKas
peméTka. ODJIEKTPOXMMHUYECKUN Pl HanpsDKeHUH MeTauioB. PU3MYECKMEe W XUMUYECKUE
cBoiicTBa MeTayioB. OOmmMe crocoObl MOMy4YeHHs] MeTaIoB. [IoHATHE O KOPPO3UU METaJIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBkl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[{erounble MeTAIIBL: TIOJIOKEHUE B [leproanueckoi cucteMe XuMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXJACHUE B Mpupoje. Ouznueckrue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCUIIBI HATpHs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJJIOB U UX COCUHEHHUM.

[[{enouHo3emenbHbIE METAUIBI MarHui M KajupUui: noJoxeHnue B Ilepuogmueckoit
cucreme xumuueckux snemeHToB [[. WM. MeHueneeBa, CTpOCHHME UX aTOMOB, HaXxO0XJICHUE B
npupozae. PU3NYECKUEe U XMMHYECKUE CBOWCTBA MAarHusd M Kajblus. BaxkHeilmme coennHeHus
KanbpIus (OKCUI, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTPaHEHHUS.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe Xumudeckux sjemeHToB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaxOXKJeHUE B Tpupoje. Ousznyeckne U XUMHUYECKUE CBONCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH A ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepmonnueckoid cucreme Xumuueckux ssemeHtoB J[. WM.
MenpeneeBa, CTpO€HHUE aToOMa, HaxoXJaeHue B npupoje. Gusnyeckne U XMMHUUYECKHE CBOMCTBA
xene3a. Okcuapl, Tuapokeunsl u conu skenesa (II) m xenesa (lll), ux cocras, cBoiicTBa u
MOJTyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3laMi MeTalsIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMH,
W3y4eHUE Pe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXXHO HCIOJB30BaHUE BUEOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCU/IA KAJIbIUs U HATPHUS C BOAOW (BO3MOYKHO HCITOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TpOIlecca TOPEHUS IKele3a B
Kucoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX pEaklMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITMHKa, xene3a (Il) u xenesa
(1), meau (1), HaOrOIEHUE U OMKMCAHKWE TPOIIECCOB OKPAILIMBAHUS MJIAMEHH MOHAMH HATPHS,
Kalusl U Kaiblusg (BO3MOXHO HCIIOJIB30BAaHKME BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
Teme «BakHelme MeTallIibl U UX COCTMHEHUS.

XuMHus M OKpyKaoLas cpeaa

BemectBa u Marepuainbl B MOBCEJHEBHOM KU3HU YelloBeKa. be3omacHoe Mcmosib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momols NpH XUMHYECKHX OXKOTax H
OTPAaBJICHHSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpepl (TpeebHas JOMyCTUMAass KOHIIEHTpaIus
Beriects, ganee — [1/IK). Pons XxuMuu B penieHuu 3KOJOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbl METAJIJIOB, MIOJUMEPHBIC MATEPUAIBI).

Meostcnpeomemnuwie ceasu

Peanuzanus MeXIpeAMETHBIX CBS3€M MPU U3YYEHHH XUMHH B 9 Kilacce OCyHIECTBISETCS
yepe3 HCIOJIb30BAaHUE KaK OOMIMX eCTECTBCHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHIA,
ABJISIFOLIIUXCSI CACTEMHBIMHU JIJIS1 OT/IEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKJIA.



OO1Me ecTeCTBEHHO-HAYYHbIC TOHATHUS: HAy4HbIA (DaKT, THUIOTE3a, 3aKOH, TEOpHs,
aHamu3,  CHHTE3,  Kilaccu(uKauus,  NCPUOJUYHOCTh,  HAOIIOJCHHE,  OKCIICPUMEHT,
MOJICIIMPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaJIbl.

dusnka: MaTepusi, aroM, OJJIEKTPOH, MPOTOH, HEHWTPOH, HWOH, HYKJHJI, H30TOIIBI,
PaaMOaKTUBHOCTh, MOJICKYJ1a, JJICKTPUYCCKUHA 3apsiji, MPOBOJIHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHME BEIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUTMUECKAs pEMIETKA, CIUIaBbl, (U3HUYECKUE BEIMYUHBI,
CIMHHIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TIaHEThI, 3BE3/1b1, COJTHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIC IMOPOJIBI, IIOJC3HBIC
HCKOIaeMbIe, TOIUTUBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA INPOI'PAMMBI 110 XMMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIndHOCTHBIE PE3YyJbTaThl OCBOEHHUS MPOrPAMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JIOCTUTAIOTCS B XOJIe OOYUYCHHSI XMMHUHU B €IMHCTBE Y4eOHOM M BOCIIUTATEIHHOM JIEATEIHHOCTH B
COOTBETCTBUU C TPAJAUIMOHHBIMA  POCCHMCKHUMH  COIIMOKYJIBTYPHBIMH W  JIyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMU MU HOPMaMU MOBEICHUS U
CIOCOOCTBYIOT IPOIIECCaM CAMOIMO3HAHUS, CAMOPA3BUTHS U COLIMANIM3AMY 00Yy4atOIInuXCsl.

JIM9HOCTHBIE PE3yJbTATBl OTPAKAIT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOICTBOBATHCS
CUCTEMOH TIO3UTHBHBIX IICHHOCTHBIX OPHCHTAIMH M PACIIMPEHUE OMBITA ACSITEILHOCTH Ha e
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIIBTYPHOMY, HCTOPHUYECKOMY H HAyYHOMY
HACJICTUIO, TIOHMMAHUS 3HAYCHUS XMUMHYECKOH HAyKW B J>KH3HU COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGpOpMaIuel 0 MepeoBbIX JOCTHKEHHUSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMUSX 00 YCTpOMCTBe
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOr0 BOCTIMTAHUS:

MPEJICTABICHHUS] O COIMAIBHBIX HOpPMax M MpPaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUN B
KOJUJIEKTHBE, KOMMYHHUKATHBHON KOMIETEHTHOCTH B 00IIECTBEHHO MIOJIE3HOH,
y4eOHOMCCIICIOBATEIIBCKOM, TBOPYECKOM W JPYTMX BHJIAX JIEATEIBHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HON COBMECTHOM ACSITEIHLHOCTHU MPHU BHITIOJIHEHUH YYEOHBIX, TO3HABATEIbHBIX 3a/1a4,
BBITIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEOHBIX IPOEKTOB, CTPEMIICHHUS K
B3aMMOIMIOHMMAHHUIO M B3aUMOIIOMOIIIM B TpOIIECCe 3TON y4eOHOH AedaTeabHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TIOBEJICHWE W TIOCTYNIKHM CBOWX TOBAPHUIINCH C TO3WIIMM HPABCTBEHHBIX U
MIPABOBBIX HOPM C YUETOM OCO3HAHHUS ITOCIICJICTBUI IMTOCTYITKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHUPOBO33PEHUYECKUE  TPEJACTABICHHUS O  BEHIECTBE M  XMMHYECKOM  peaKIluH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHUTHs HAayKH M COCTABIISIONINE OCHOBY ISt
MOHWMAHHUS  CYNIHOCTH  HAYYHOW  KapTHHBI ~MHpa, TMPEJICTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOIBI, B3aUMOCBS3SX YEIOBEKa ¢ MPUPOTHON CPEoi, O posin
XUMHH B TIO3HAHUU ITHX 3aKOHOMEPHOCTEH;

MO3HABATCIIBHBIC MOTHWBBI, HAIIPABJICHHBIC HA ITOJYYCHHE HOBBIX 3HAHWUH 10 XUMHH,
HEOOXOIUMBIE JUII OOBSCHEHHS HaOIOJaeMbIX IPOIECCOB W SIBJICHWH, II03HABATEIILHOM,
WH(OPMAIIMOHHON U YUTATEIBCKOM KYJIBTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITENIbHOM pabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOHN JHUTEpPaTypOld, MOCTYMHBIMU TEXHUYECKUMHU CPEICTBAMU
WH(OPMAIMOHHBIX TEXHOJIOTHH;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa3oBaHUI0, TIPOEKTHON U HCCIEAOBATEIBCKON NEATEIBHOCTH, K OCOBHAHHOMY BBIOOpY
HATPABIEHHOCTU U YPOBHS O0Y4YCHHUS B NalbHEHUIIIEM;

4) ¢popMHUPOBaHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHHWE IEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIICHHA K CBOEMY 3/I0POBBIO,
YCTaHOBKH Ha 3JI0pPOBbI 00pa3 >KW3HHU, OCO3HAHHWE MOCIEACTBHA W HENMPHUITHE BPEIHBIX
NpUBbIUEK (YMOTPeOJICHUsS] alKOrojsi, HApPKOTHKOB, KYpPEeHHs), HEOOXOAUMOCTH COOIIOICHHS



mpaBuj 0€30MaCHOCTH TMPU OOpAIICHHH C XWMHUYECKHMMH BEIIECTBAMH B OBITY M pealbHON
KU3HU;

5) TPy10BOT0 BOCIIMTAHMSI:

MHTEpPEC K MPAKTUUYECKOMY M3YUEHUIO MPOoQeccHii 1 Tpyaa pa3iIuyHOro pojia, yBaXEHHUE K
TpyAy U pe3yibTaTaM TPYJIOBOHM [EATEIbHOCTH, B TOM 4HCIE Ha OCHOBE IPUMEHEHUs
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM JUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycmemHoil mpohecCHoHaIbHOU N1eATENbHOCTH U
pa3BUTHSA HEOOXOUMBIX YMEHUM, TOTOBHOCTH aJIalTUPOBATHCS B IPO(HECCHOHATILHOM cpelie;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

9KOJIOTHUYECKH TIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CyIIECTBOBaHUS, MOHUMAHUE IIEHHOCTH 3[0pPOBOr0 M 0e30macHOro odpasa >KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3UYECKOMY U TICUXMUYECKOMY 3I0POBBIO,
OCO3HAHWE IICHHOCTH COOJTFOICHUS TIPaBUJI OE301aCHOTO MOBEACHHS TP pa0doOTe ¢ BEIIECTBAMH,
a TaKKC B CUTyalluAX, YIPOXKAOIKUX 3JOPOBbIO U JKU3HU JIIOIIGI;'I;

CIIOCOOHOCTH TPHMEHSITh 3HAHUS, MOJlydaeMble NMPHU H3YUYEHUU XUMHH, JIJS PelleHUs
3a]1a4, CBSI3aHHBIX C OKPYKaIOIIEH MPUPOJAHOIN CPeOi, /Ui MOBBIIICHUS YPOBHS AKOJIOTHYECKOM
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa SKOJIOTHYCCKUX MPOOJIeM U MyTed WX PeIIeHUS
MMoCpCACTBOM MCTOAOB XUMHH, IKOJIOTMYCCKOTO MBINUJICHHA, YMCHHA PYKOBOACTBOBATHLCA UM B
MO3HABATENIbHON, KOMMYHHUKATUBHOM U COLIMAIbHON MPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocrase MCTAIIPEAMCTHBIX PE3YJIbTATOB BBIACIAIOT 3HAYUMBIC JIA q)OpMPIpOBaHI/Ifl
MHUPOBO33pEHUsI OOIIEHAYYHbIE MOHATUS (3aKOH, TEOpUS, MPUHIUI, TMIO0Te3a, (aKT, CUCTEMA,
MPOILIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YU4€OHBIX
npeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATHX MPeIMETOB (POPMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HAayyHOW KapTHMHE MHpa, U yHHUBEpCalbHbIE ydeOHble NEHCTBUS (MO3HABATEIbHBIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHHIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue AeicTBuUs:

YMCHHUSA HCIIOJb30BaTh HpI/IéMLI JIOTUYCCKOTr0O MBIINIJICHUSA TIIPU OCBOCHUH 3HAHWUH:
pacKpbIBaTh CMBICT XHUMHYECKUX TMOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHaBIIMBATh B3aMMOCBSI3b C JIPYTUMU MOHATUSMHU), UCIIOIH30BATh MOHATHUS I OOBSICHEHUS
OTNIENbHBIX (PAKTOB U SIBICHUN, BBIOMpATh OCHOBAaHUS M KpUTEpPUM ISl KiaccU(UKaLUU
XUMHWYCECKHNX BCIICCTB U XUMHNYCCKUX peaKHHﬁ, YCTaHABJIMBATb MPUYWMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMHU U3YUEHHUs, CTPOUTH JIOTUUECKUE PacCyXIeHUs (MHAYKTUBHEIE, IeYKTUBHbIE,
0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOUCHUS;

YMEHHE MPHUMEHTHh B Ipoliecce MO3HAHUS MOHATUS (MPEAMETHbIE U METalpeIMETHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOJIb3yeMble B XHMMHH, MPEOOPa30BBIBATH HIMPOKO
MPUMEHSIEMbIE B XUMHUU MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJ DJIEMEHTA),
XUMHUYecKass (GopMylna M YypaBHEHHE XHMHYECKOM peaklud — NpU pElIeHHH Y4eOHO-
MO3HABATENbHBIX 33/a4d, C Y4€TOM OTHUX MOJEIbHBIX NPEICTABICHUN BBIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YyYaeMBbIX OOBEKTOB — XMMHUYECKHX BELIECTB U
XUMHWYCCKHUX peaKHHﬁ, BBIABIIATH 06H_II/IG 3aKOHOMCPHOCTHU, NMPHUUYNHHO-CJICACTBCHHLIC CBA3U U
MMPOTHUBOPCUUA B U3YyHACMBIX IMPOLECCAX U ABJICHUAX.

Ba3zoBrbIe ncciaenoBareLCKue AeiCTBHSA.



YMEHHE HCMOJIb30BaTh MOCTABJICHHbIE BOMPOCHI B KAaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI JUIS (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXKICHHIA,

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AlMHU M MPOBEACHHUIO YYCHHUECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 X0JI0M IpoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €r0
pe3yibTatr, (opMyIHpoBaTh O0OOICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O MPOJICIIaHHOM padoTe.

PabGora ¢ undopmanmeii:

yYMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3TUYHBIX BUI0B
U OpM MPEACTABICHHS, IOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTEpaTypa
XUMHYECKOTO COIEp)KaHWs, CIPaBOYHBIE IMOcoOMs, pecypchl HTepHeTa), KPUTHYECKH
OLICHUBATh IPOTUBOPEUUBYIO M HEJJOCTOBEPHYIO HH(OPMALIHIO;

YMEHHE MPUMEHSThH Pa3INdHbIe METOJbI U 3aIPOCHI MPU MOUCKE U 0TOOpe MHGOpMAIIUU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHUS YU4EOHBIX U MMO3HABATEIBHBIX 3324
OTpeACIEHHOTO THIA, MPUOOPETCHHWE ONBbITA B OOJIACTH HCHOJL30BaHUS HH(DOPMAIIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTHH, OBJIaJIEHUE KYJIbTYPOU aKTUBHOTO HCIIOJIb30BAHUS PA3TMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTUMAIbHYIO (OpMY MpencTaBICHUS
UHPOPMALIMK U WUTIOCTPUPOBATH peIlacMble 33/a4d HECIOKHBIMH CXEMaMH, AHarpaMMaMH,
npyrumu popmamu rpaduku U ©X KOMOUHALIUSMU;

YMEHHE HCIOJIb30BaTh W aHAIM3UPOBATh B Mpollecce YYEeOHON U HCCIeI0BaTENbCKOU
JEeSTENIbHOCTH HH(POPMAIIHIO O BIUSHUU IPOMBIIUIEHHOCTH, CETLCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSTHHE OKPY’KaIOIIe TPUPOTHON CPEJIbI.

KoMMyHUKaTHBHBIE YHHBePCATbHbIE YUeOHbIE TeHCTBUS:

yYMEHUs 3aJaBaTh BOINpPOCH (B XoAe Juajora W (WIM) JAUCKYCCHH) IO CYLIECTBY
oOcyxxmaemMoii Tembl, (OpPMYITHpPOBaTH CBOM MPEATIOKEHUS OTHOCUTENHHO BBIOIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS TPEACTaBIISTh MOyYeHHBIE Pe3yIbTaThl TO3HABATEIHHOM e TEILHOCTH B YCTHBIX
M THUCHbMEHHBIX TEKCTax; JeNaTh IPE3CHTAlMI0 PEe3yAbTAaTOB BBIMOIHEHUS XUMHUYECKOTO
JKCIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OpPaTOpHOW pPabOTHI MO MCCIEIOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIHHOU U
UCCIIEIOBATEIbCKON JIEATENIbHOCTH MPH PElICHHH BO3HHUKAIOIIUX MpoOJeM Ha OCHOBE ydéra
OOIIMX MHTEPECOB U COTJacoBaHMs MO3MLUH (0OCYXIEHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIWHAIMS COBMECTHBIX JICHCTBHM, ONpeelIeHe KPUTEPHEB TI0 OIEHKE KauyecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHUBepCaJbHbIE y4eOHbIe 1eiiCTBHUS:

YMEHHUE CaMOCTOSITENIbHO OMPEAETATh eI AeSTeIbHOCTH, JIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJIMPOBATh M TIPM HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOKO JESTEIBHOCTH, BBHIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pelieHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJISATh WM KOPPEKTUPOBATH MPEATIOKEHHBIM aJITOPUTM JIEHCTBUHN MpU
BHITIOJTHEHUH 33JaHUM C Y4€TOM IIOJIYYCHHS HOBBIX 3HAHMHA 00 H3y4aeMmblXx OOBEKTax —
BEIIECTBaX U PEaKIIMIX, OLICHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3yibTaTa 3asBICHHON 1Ienu,
YMEHHE HCI0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPE/AJIaraeéMble B YCIOBUU 3aJIaHUM.

MNPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMETHBIX pe3yJNbTaTOB IO OCBOCHHUIO OO0S3aTENILHOTO COJACpPKAHMUSA,
YCTAaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC



O6y‘IaI-OI_HI/IMI/ICH HAay4YHbIC 3HaHHWA, YMCHHUA U CIIOCOOBI ,I[CI\/'ICTBI/II‘/'I, BUABI ACATCIBbHOCTHU II0
MOJIY4YCHHIO HOBOI'O 3HAaHHA, C€ro HWHTCPHPCTAlUHU, Hp606pa3OBaHI/IIO U TPUMCHCHHUIO B
Ppa3InYHbIX y‘IG6HLIX " HOBBIX CUTyalluAX.

K konny oOydenus B 8 kiacce mpeaMeTHBIE pe3yibTaTbl Ha 0A30BOM YPOBHE JOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHN: aTOM, MOJIEKYJa, XUMHYECKUN
DJIEMEHT, IPOCTOE BEILECTBO, CIIO)KHOE BEIIECTBO, CMech (OQHOpPOAHAA H
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJspHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpPHAs Macca, MaccoBas JOJIs XMUMHYECKOTO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM 00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHUILIATEIIEHOCTh, CTENICHh OKUCIICHHUS, XUMHUECKas peaKius, Kiaccuduxamnms
peakuuii: peakliuyi COeAMHEHNUS, pEaKLUU Pa3IoKEHUs], PEaKI[UN 3aMELICHUS, PEaKIUU
0o0MEeHa, 9K30- ¥ SHJOTEPMUYECKHUE PEAKIIMH, TEINIOBOM 3 HEKT peakluy, sIpo aToMa,
JJIEKTPOHHBINA CIIOW aToMa, aTOMHas OpOUTalb, paJuyc aromMa, XMMHYECKas CB3b,
NOJIIpHAsl M HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBast J0JIs BEIECTBA (IIPOLIEHTHAsI KOHLEHTPALKs) B paCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHUH U NPUMEHSTH 3TH
MOHSITHS IIPH ONIMCAHUM BEILIECTB U X IPEBPAILCHMUI;

UCIIOJIb30BaTh XHMHYECKYI0 CHMBOJIMKY JUISI COCTaBJI€HHUsS (OpMy:n BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUH;

OTpEENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWHApHBIX COEAUMHEHMSX, CTENEHb
OKHUCIJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPUHAIJICKHOCTh BELIECTB K
OTNpeNieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIeHTHasi U MOHHAs) B HEOPTaHMUECKUX COEMHEHUSX;

packpbiBaTh cMmbIca llepnoanueckoro 3akona . M. MeHneneeBa: 1eMOHCTpUPOBAThH
NOHMMAHHE TEPUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HX
nosiocxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAaHEHUS MacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYEHMS, 3aKOHAa ABOTapo;

ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyto (opmy Ilepuoanueckoit cucTembl
XMMHUYECKHX 3JIEMEHTOB: pa3iMyaTh IMOHATUS «IJaBHas moarpynmna (A-rpynma)» u
«mobounas moarpynna (b-rpynma)», Manble ¥ OonblIMEe NEPHOABI, COOTHOCHUTH
o0o3HavYeHus1, KOTopble UMeroTcsl B Tabnuue «lleproanueckas cucteMa XMMHYECKHX
anemeHToB J[. 1. MenneneeBa» ¢ 4HCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsa  sapa, oOIlee YUCIO 3JIEKTPOHOB U
pacrpeeseHue UX M0 JIEKTPOHHBIM CII0SIM);

KJIacCU(UIIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIJIOBOMY
apdexry);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PAa3JIMYHBIX
KJIACCOB,  IIOATBEP)KJAasi  ONHUCAaHUE IPUMEPAMH  MOJIEKYJSIDHBIX  ypaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUM;

IIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBHCHUMOCTH OT MX KadeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH NPOTEKaHMsI XUMUYECKUX ITPEBPALLICHUM B Pa3JIMYHBIX YCIOBUSIX;
BBIUHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MACCHI BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 AJIEMEHTa 10 (hopMyJie COSMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, IPOBOJUTH PACUETHI 10 YPABHEHUIO XMMHUUECKOM pEeaKlny;



MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON AEATEIBbHOCTH — aHAJIU3 U CUHTE3,
cpaBHeHHE, 0000IIeHNE, CHUCTEMAaTH3alUI0, KIACCU(PUKAIUIO, BBISIBICHUE MPUUYUHHO-
CJIEJICTBEHHBIX CBSI3€M — JUISI U3Y4YEHUs CBOMCTB BEIIECTB M XMMHYECKHX PEAKIIUH,
€CTECTBCHHO-HAy4YHBIE  METOJbI  TO3HAHUS  —  HAONMIOJAeHWEe,  HW3MEpEHHeE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEabHBIM U MBICICHHBIN);

CIeIOBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHUYECKOW TOCYIOM U  JTaOOpaToOpHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWiIaM OOpallleHUs] C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIHUSMU N0 BBIOJHEHHIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOTYyYEHHUIO
U coOupaHuio ra3o00pa3HbIX BeIIeCTB (BOAOPOAA W KUCIOpPOAA), IMPUTOTOBICHHUIO
PacTBOPOB € OMPEACIEHHON MAaCcCOBOM J0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
U MPOBOJUTh XMUMHUYECKHE HKCIIEPUMEHTHI M0 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHUCIIOT C TIOMOIIIbIO HHIMKATOPOB (JIakMycC, peHondTarenH, METUIIOPAHK U JpyTue).

K koniy oOydeHust B 9 kjacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0OYUaIOLIUXCSI YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IHMOHATHUNA: XUMUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELECTBO, CI0KHOE BELLECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIICHUS, XMUMHYECKas Peaklus, XUMUYecKas
CBsI3b, TEIIOBOM 3P dEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANEKTPOIUTHL,
HERJIEKTPOJIUTHI, JJIEKTPOJUTHYECKAs] JUCCOLMAIUSA, PpEaKklUUd HOHHOrO OOMeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE pEaKIIUH,
OKHUCJINTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCINUTENb,  BOCCTAHOBUTEID,
OKHCJICHME M BOCCTaHOBJECHHE, AIJIOTPONUs, aM(OTEepHOCTh, XMMHUYECKas CBS3b
(KoBaJIeHTHasi, WOHHAs, MeETAJJIMYecKas), KpUCTAJUIMUecKas pelETKa, KOppO3Hs
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOM peakluu, MpelelbHO JIOIyCcTHUMas
xkoHueHTpauus [TJIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX TOHSATHUH M MPUMEHSTH 3TH
MIOHSITHS IIPU ONMCAaHUM BELLIECTB U UX IPEBPAILECHUN;

UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJHMKY JUISI COCTaBJi€HHUsS (OpMyn BeIIecTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpEACIATh BaJCHTHOCTh M CTENEHb OKUCJIECHHUS XUMUYECKHMX JJIEMEHTOB B
COECIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAIIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIaCCy COCNMHEHHWH 1o ¢dopMyrnam, BUJ XUMHUYECKON CBsI3U (KOBAJICHTHAs, MOHHAs,
METaJIJIMYEcKasl) B HEOPraHMYECKMX COEIMHEHUSX, 3aps)l HOHA MO0 XHUMHYECKOH
dopmyre, xapakTep cpelbl B BOAHBIX PAacCTBOPAX HEOPraHWYECKUX COCTUHEHUH, THI
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BELIECTBA,

packpbiBaTh cMmblca Ilepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTpUPOBATH
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh TabnuuHyio ¢opmy Ilepuoanyeckoit
CUCTEMBbl XMMMUYECKHUX OJJIEMEHTOB: pa3linyaTh MOHATUS «rJaBHas mnoAarpynmna (A-
rpymmna)» u «mobounas moxarpynma (b-rpymma)», Mameie W OOJBIIHE TIEPUOJBI,
COOTHOCHTH 0003HAu€HHs, KOTOpbIE HUMEIOTCA B IEpHOAMYECKON Tabnuie, C
YHCJIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB XMMMUYECKHUX JIEMEHTOB (COCTaB U
3apsj sapa, o01ee YUCIIo AIEKTPOHOB U paclpeiesieHUue UX MO AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH O0OIIME 3aKOHOMEPHOCTM B HW3MEHEHHHM CBOWCTB JJIEMEHTOB U HX
COEIMHEHUI B IpeJeNax MaJbIX NEPUOJOB U TJIaBHBIX HNOArPYNI C Y4ETOM CTPOECHMS
UX aTOMOB;



KJIaccu(UIUPOBaTh XUMHUECKUE JIEMEHThI, HEOPraHMYECKHE BELIeCTBA, XUMHUUECKUE
peakuuu (IO YUCIYy M COCTAaBy y4YacCTBYIOUIMX B PEAKLUHU BELIECTB, MO TEMJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHIX 3JIEMEHTOB);
XapaKkTepu3oBaTh (ONUCBHIBaTh) 0OLIMEe U cHeuuduyeckrue XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIOKHBIX BEILECTB, MOATBEPAK/Iasl ONKUCAHUE TPUMEPAMU MOJIEKYJIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOILIUX XUMUYECKUX PEaKLUH;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOLUALIMU KUCIIOT, HIEI0UYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
MOATBEP)KJAIOIUX  CYIIECTBOBAHME TI'€HETUYECKOM CBA3M MEXAY BEILECTBAMU
pa3IM4YHBIX KJIACCOB;

pacKpbIBaTh CYHIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUN IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX PEaKIuil;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOCHHS, BO3MOXHOCTH
IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUH B Pa3JINYHbIX YCIOBUSX;

BBIUNCIIATh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKlty;

coOnrofarh MpaBuja [OJb30BAHUS XMMHUYECKOM MOCyIo M J1abOpaTopHBIM
o0opyOBaHUEM, a TaK)Ke IpaBHUia OOpalleHUs C BEUIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSAMH 10 BBIIOJIHEHUIO JJA0OPATOPHBIX XMMHUYECKUX OIBITOB I10 MOJIYYCHHIO
1 cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (aMMHUaKa M YIJIEKUCIIOTO rasa);

IIPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE KAaUECTBEHHBIN COCTAaB PA3JIMYHBIX BELIECTB:
pacno3HaBaTh ONBITHBIM IMYTEM XJIOpHA-, OpoMHI-, MOAUA-, KapOoHat-, ¢ocdat-,
CHWJIMKAT-, cylab(dar-, TUJIPOKCHI-UOHBI, KATUOHbBI AMMOHMS M HOHBI H3YUYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PaCTBOPaX HEOPraHMYECKHUX BEIIIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTEIbHON NEATENbHOCTH — aHAU3 U CHUHTE3,
cpaBHEHHE, O0O0OOIIEHHE, CHUCTEeMAaTU3alUI0, BBIABICHWE NPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUI1 M3Yy4YEHMsS] CBOWMCTB BEIECTB M XMMMUYECKHUX PEAKIMH, €CTECTBEHHO-
HayyHble METOJbl [O3HAaHUS — HaONIOJIeHUWEe, W3MEPEHHEe, MOJEINPOBAHUE,
SKCIIEPUMEHT (peabHbIM U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE
8 KVIACC

N HaumeHoBaHue KoauuecTBoO
]

pa3/iesioB M TeM 4acoB
n/n

IMporpaMmmMmabl Bceero

Pasznea 1. [lepBoHayaibHbIe XMMUYECKHE TOHATHS

JuaexkTpoHHble (HU(poBbHIE)
o0pa3oBaTe/bHbIE pecypchl

XUMHUSI — BayKHasA
11 00J1aCTh €CTECTBO3HAHUS 5
' U [IPAKTHYECKON

ACATCIIBHOCTH YCJIOBCKaA

https://m.edsoo.ru/YNVJIX660G

19 BemiectBa n 15

XUMHNYCCKUEC pCaKINn

Utoro no pazneny 20

https://m.edso0.ru/ONNXR1VFQ

Pasnen 2. Baxxneiilmme npeacraBuTe 1 HeOpranuiec

Bo3ayx. Kucnopon.

KHX BE€IIECCTB

2.1 6 https://m.edso0.ru/D5BORTY30
[TousiTue 06 okcuaax
B I

22 OROPOAL- LIORATHE 0 8 https://m.eds00.ru/5D61JZ6PS
KHUCJIOTaX U COJSX
B .P .

23 OAa. FacTBOpHl 5 https://m.eds00.ru/M1315KJBM
TToustie 00 OCHOBAHUAX
OCHOBHBIE KJIacChl

2.4 HEOPraHUYeCKUX 11 https://m.edso0o.ru/0TSASMOWT
COCTMHCHUN

Wroro mo pazneny 30

Pazpnen 3. Ilepunonnueckuii 3axkon u [lepuoguyeckas cucreMa xumuieckux 3j1ementon /1. U.
MenpeneeBa. CtpoeHue aToM0oB. XuUMU4ecKas ¢Bsi3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE

peakuuu

[Iepnonnueckuil 3aKoH 1

[Iepnonnueckas cucrema
3.1 XUMHYECKUX AJIEMEHTOB 7
. . Menneneesa.

Crpoenue atoma

https://m.edsoo.ru/TCBJBVWFZ

XUMHYECKASA CBI3b.
OKHUCIIUTENBHO-
3.2 8

BOCCTAaHOBUTCIIbHBIC
peakiuu

https://m.edsoo.ru/F6AOASDPF

Hroro mo pazneny 15

https://m.edsoo.ru/LRYWBJPES

PesepBHOE Bpems 3

https://m.edsoo.ru/KQOBD02J69



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT
https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68




9 KUIACC

Ne
n/n

HaumenoBanue pa3jiesioB
H TeM MPOrpaMmbl

KoaunuectBo
Jac0B

Bcero

Pa3znea 1. BemecTBo 1 XUuMHYeCKHe peakuuu

JuexkTpoHHbIe (HU(poBbHIE)
o0pa3oBaTe/bHbIE Pecypchl

11

[ToBTOpEeHUE U yroyoneHue
3HAHU OCHOBHBIX
paszenoB Kypca 8 kiacca

https://m.edsoo.ru/EQETUT35Z

1.2

13

OcHOBHEBIE
3aKOHOMEPHOCTH
XUMHYECKUX PEaKIUi

DIIEKTPOJIUTHYECKAS
JIMCCOIAAITHS.
XUMUYECKUE PEAKIINU B
pacTtBopax

Hroro no pasneny

17

Pazgen 2. HemeTa/uibl M HX COeTUHEHU ST

https://m.edsoo.ru/AFN4LWG7U

https://m.edsoo.ru/KODUR50VV

2.1

OO61as xapakTepucTHKa
XUMHUYECKHX 3JIEMEHTOB
VIIA-rpynnsl. ["anoress

https://m.edso0.ru/ZTN1F700I

2.2

OO61as xapakTepuCcTHKa
XUMHUYCCKUX DJICMCHTOB
VIA-rpynmnel. Cepa u eé
COEIIMHEHUs

https://m.edsoo.ru/P3DHMFB09

2.3

OO61as xapakTepucTHKa
XUMHUYCCKUX DJICMCHTOB
VA-rpynmsl. A30T, pocdop
U UX COCAUHECHUA

https://m.edsoo.ru/VOXDOU X2S

2.4

OO01mast xapakTepUCTHKA
XUMHUYECKUX DJICMECHTOB
IVA-rpynmel. Yriaepon u
erMHI/Iﬁ 1 UX COCAUHECHU S

Hroro no pazneny

25

https://m.edso0.ru/JPJ200VJIX

Pasznen 3. Mera/1iibl 1 X COeTMHEHUA

3.1

OO011KMe CBOMCTBA METAJLIOB

https://m.edsoo.ru/GHV2L6NJ8

3.2

Baxueiinine MeTamibl 1 UX
COEIMHEHUSI

16

https://m.edsoo.ru/EFKQW9HZI

Hroro no pazneny

20



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX
https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI

Pa3znen 4. Xumus u okpyxamomas cpeaa

BemectBa n MaTc€puralibl B

4.1 3 https://m.edsoo.ru/TENBWEF7Y
JKHU3HU YEJI0OBCKa
Wroro mo pazneny 3
PesepBHOE Bpems 3 https://m.edsoo.ru/FY5RY75R9
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https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9

INIOYPOYHOE IINTAHUPOBAHHME
8 KVIACC

Ne
n/n

Tema ypoka

[Ipenmer xumuu. Poib
XHAMUH B KH3HH
yenoBeka. Tena u
BCIICCTBA

ITonsTHE O MeTOAAX
IIO3HAaHHUA B XMMHUHU

KoaunuectBo
YacoB

Bcero

Jlara
HU3ydeHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

https://m.edso0.ru/L62DS2CZR

https://m.edso0.ru/9ZJAEW050

[IpakTuueckas pabora Ne
1 «IIpaBuna paboTsI B
1a00paToOpuu U MPUEMBI
oOpareHus ¢
71a00paTOPHBIM
000pyIOBaHUEM

YucThle BELIECTBA U

cmecu. CriocoOsl
pasjiesieHus: cMeceit

https://m.edsoo.ru/L5EW4353D

https://m.edsoo.ru/6 TME21FW$8

[IpakTuueckas pabora Ne
2 «Pa3nenenue cMmecen
(Ha mpuMepe OYUCTKHU
MOBapEHHOM COMH)»

https://m.edso00.ru/K3LS5MCRY

ATOMBI 1 MOJIEKYJTBI

XUMUYECKUE DTIEMEHTHI.
3HaKu (CHMBOJIBI)
XUMHUYECKHUX IJIEMEHTOB

[IpocTeie U ClOXKHbBIE
BEILIECTBA

https://m.edsoo.ru/BLS04WTBS8

https://m.edsoo.ru/AH3D4DNAX

https://m.edsoo0.ru/DXJBSTJ95

10

ATOMHO-MOJIEKYJISIPHOE
y4yeHue

3aKO0H ITOCTOSHCTBA
COCTaBa BEILECTB.
Xumuaeckas hopmyia.
Banenrnocts aToMoOB
XHMHYECKHX 3JIEMCHTOB

https://m.edso0.ru/IMOBJ30QZ5

https://m.edsoo.ru/IMC496F X6

11

OrtHOCHUTEIbHAA aTOMHAs
Macca. OTHOocHUTEILHAS
MOJICKYJISIpHAs Macca

https://m.edsoo.ru/P1IZPCIMDX



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/PIZPCIMDX

12

MaccoBas nong
XUMHYECKOTO DJIIEMEHTA B
COCINHCHUHN

https://m.edsoo.ru/GHV580QMVE

13

14

15

KonmuaectBo BemiecTna.
Monb. MonsipHas macca

®dusnueckue u
XUMHUYECKHE SBIICHUS.
XUMHY€ECKasi peaKkLus
[Ipu3naku u ycnosus

MIPOTEKAHUS XUMUYECKUX
peakui

https://m.edso00.ru/368UNL5Y 2

https://m.edsoo.ru/YZM8S6ATH

https://m.edsoo.ru/N6DVNJKQ5

16

3aK0oH COXpaHEHUsI MaCChl
BellecTB. XUMHUUECKHE
ypaBHEHUSA

https://m.edsoo0.ru/M8DS4IHVM

17

18

Brrancnennst KomyuecTBa,
MAacChl BEIISCTBA 110
YpaBHEHUSAM XUMUUYECKHUX
peaKuuit

Knaccudukanms
XUMUYECKHUX PEAKLUN
(coenuueHusl,
pa30KEeHUs, 3aMEIIEHUS,
oOMeHa)

https://m.edsoo.ru/LUY9U3EQE

https://m.edso0.ru/L4807LAGB

19

20

21

22

M. B. JIomoHOCOB —
Y4EHBIA-DHIUKIIONEUCT.
0O0001eHne u
cucTeMaTH3aIus 3HaHui

Kontpomnsnas padora Nel
no teMe «BemecTBa u
XUMHUYECKHE PEaKIUN»

Bo3ayx — cmech rasos.
Cocras Bo3ayxa.
Kucnopox — snement u
npocroe BeuiectBo. O30H

duznueckue u
XHMHYECKHE CBOMCTBA
KHcIopo/ia (peakiuu
OKHCJICHUS, TOPCHHUE).
ITousiTue 00 okcumax

https://m.edsoo.ru/PIWARH3AB

https://m.edsoo.ru/ON62SNERU

https://m.edsoo.ru/ XONONRN1P

https://m.edsoo.ru/FBS1JRKMB

23

Crioco6bI mosryueHust
KHCIIOpOJa B

https://m.edsoo.ru/VJWB6A2RD



https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD

nabopaTopuu U
MMPOMBIIIJICHHOCTH.
[Ipumenenue kucnopoaa

24

TennoBoit a3 ekt
XMMHYECKON PEAKIIUH,
IIOHSTHE O
TEPMOXUMHYECKOM
ypaBHEHUH, FK30- U
SHJIOTEPMUYECKUX
peaKkusx

https://m.edsoo.ru/PNMKJZHKX

25

TormBo (HeTh, yrois u
MeTaH). 3arpsi3HeHUe
BO3JlyXa, CIIOCOOBI €ro
IpeI0TBPALICHUS

https://m.edsoo.ru/USNY5UUW?2

26

[IpakTuueckas pabora No
3 o teme «llonydyenue u
coOMpaHue KUCIOPoa,
U3y4YCHUE €r0 CBOMCTB

https://m.edso0.ru/5516UHX3R

27

28

29

Boaopon — sneMeHT u
IIPOCTOE BEUIECTBO.
Haxoxnenue B mpupoe

dusznueckue u
XHUMUYECKHE CBOMCTBA
Bozopoaa. [Ipumenenue
BOJIOpOJIA

[TonsTHE O KHCIOTAX U
COJIIX

https://m.edsoo.ru/WD392ACWB

https://m.eds00.ru/0SZ28459R

https://m.edsoo.ru/TMWNIVC43

30

CnocoOsl nosydeHus
BOJIOpOJIa B TabopaTopuu

https://m.edso0.ru/C9TO9UCIP

31

[TpakTiueckast paborta Ne
4 no teme «llomyuenue u
cobupaHue BOJ0opoaa,
W3Y4YEHUE €r0 CBOMCTBY»

https://m.eds00.ru/SS3WAX33K

32

33

MonsipHblii 00BEM ra30B.
3akoH ABoraapo

Brruncnenus o0bEma,
KOJIMYECTBA BEIIECTBA
rasa 1o ero u3BeCTHOMY
KOJINYECTBY BELIECTBA
UM 00BEMY

https://m.edso00.ru/M3KS010DQ

https://m.edsoo.ru/MXGOY304M

34

Brruucienus 006EMOB

https://m.edsoo0.ru/9TO8AXABY



https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY

ra3oB 10 YpaBHEHUIO
peaKIuu Ha OCHOBE
3aK0HAa 00BEMHBIX
OTHOIIICHUH Ta30B

35

duznueckue n
XUMHUYECKUE CBOUCTBA
BOJIBI

https://m.edsoo.ru/7AOGFZK4R

36

37

38

CocTaB OCHOBaHHUH.
[TonsiTe 006 MHIUKATOPAX

Bona kak pactBopuTeb.
Hacrwimennsie n
HEHACHIIIICHHBIE
pactBopbl. MaccoBas
JIOJIS BEIIECTBA B
pactBope

[TpakTuueckas pabota No
5 o Teme
«IIpurotoBieHue
pacTBOpPOB C
onpeaenEéHHON MacCOBOM
JIOJIEN paCTBOPEHHOTO
BEII[ECTBAY

https://m.edsoo.ru/IXB2W6IVL

https://m.edsoo.ru/MKHXPOFH4

https://m.edsoo.ru/WXUKPAUOA

39

40

41

[TpoBepounas pabota 1o
teme «Kucmopoa.
Bonopoa. Bona»
OKCcHUIIBI: COCTaB,
KJaccupukanus,
HOMEHKJIaTypa

[Tonyuyenue u
XUMUYECKHUE CBONCTBA
KHMCJIOTHBIX, OCHOBHBIX U
aM(OTEPHBIX OKCHUJIOB

https://m.edsoo0.ru/JM7935DRY

https://m.edsoo0.ru/5TFSJINAY

https://m.edso0.ru/8JAZ9YWS2

42

OcHOBaHUS: COCTaB,
KIIaccU(pUKaIus,
HOMEHKJIaTypa

https://m.edsoo.ru/5U397HU5C

43

[Tonyuenune u
XUMHUYECKUE CBOWCTBA
OCHOBaHUI

https://m.edso00.ru/GD9A28ROE

44

Kucnotel: cocras,
Kiaccudukanus,
HOMEHKJIaTypa

https://m.edsoo.ru/Q6U4WEBK7Y



https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA
https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7

45

[Tonyuyenue u
XUMHUYECKHE CBOUCTBA
KHCJIOT

https://m.edsoo.ru/Z2GCRN45W

46

Conu (cpenuue):
HOMEHKJIATypa, CIIOCOOBI
MOJIY4YCHH A, XUMHUYCCKUC
CBOICTBA

https://m.edsoo0.ru/JSNUIM9TJ

47

[TpakTuueckas padora No
6. Pemenue
AKCTIEPUMEHTAIIbHBIX
3aJ1a4 110 TeME
«OCHOBHBIE KJIACCHI
HEOPraHUYECKHUX
COEIUHEHUI)

https://m.edso0.ru/58D13JF7V

48

I"'eneTnueckas CBA3b
MEX]y KJlaccamu
HEOPTraHUYECKHUX
COCIMHEHUN

https://m.edsoo.ru/YDS6ZRE31

49

50

51

52

53

O06o0061IEHNE U
cUCTeMaTHu3alus 3HaHUU

KontponsHas padora Ne3
1o TeMe "OCHOBHBIE
KJIACChl HEOPTAHUYECKUX
coequHeHuin"

[lepBbie MONBITKH
KJ1accu(pUKaun
XUMHYECKHUX JIEMEHTOB.
[TonsiTue o rpymnmax
CXOJTHBIX DJIEMEHTOB
[lepronnueckuii 3aKOH U
[Tepuoanueckas cuctema
XUMHYECKUX JIEMEHTOB
JI. 1. MenneneeBa
[Iepuoasl, rpynisi,
MOATPYIIIbI

https://m.edso0.ru/STBUOEEYN

https://m.edsoo.ru/AFA7IDULD

https://m.edso0.ru/C0V3CC214

https://m.edsoo.ru/X9F1NR3U8

https://m.edsoo.ru/NOMWWJRXN

54

Crpoenue aToMOB.
CocraB aTOMHBIX fA11€p.
H30TO11BI

https://m.edsoo.ru/IMUDOMRS5H

55

CtpoeHue AIEKTPOHHBIX
000JI0YEK aTOMOB
JJIEMEHTOB

https://m.edso0.ru/T95YNV8B2



https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2

56

[lepronnueckoit cucTeMsl
. . MenneneeBa

XapakTepucTuKa
XUMHYECKOI0 2JIEMEHTA
IO €ro I0JIOKEHHUIO B
[Iepuoanueckoii cucreme
. . MenneneeBa

https://m.edsoo.ru/Y1P040OMDX

57

3HaueHue
[Iepuoanueckoro 3akoHa
JUISL pa3BUTHSL HAYKHU U
npaktuku. . 1.
MenpeneeB — y4€HBIN,
NeAaror ¥ rpakxJaHuH

https://m.edsoo0.ru/SZD8XEQOP

58

PesepBHBIi ypOK.
O06o6mIeHne u
CUCTEMAaTH3aIHsI 3HAHWH /
Bceepoccuiickas
poBepoyHas paborta

https://m.edso0.ru/ZCQTRP0O8Y

59

KonTponpsHas padora Ne4
o teme «CTtpoeHue
aroMa. XMMUYecKas
cBs3b» / Beepoccuiickas
poBepoyHas paboTta

https://m.edsoo.ru/FTIZF99WF

60

61

62

DNIEeKTPOOTPULIATETLHOCTh
ATOMOB XUMHUYECCKUX
DIIEMEHTOB

HonHas xuMmudeckas
CBA3b

KoBanentnas noJrsipHas
XUMHUYCCKas CBA3b

https://m.edsoo.ru/HZA110EDS8

https://m.edso0.ru/3SY1RJKVI

https://m.edsoo.ru/EOL3MT2AE

63

64

KoBasileHTHas HenonspHas
XUMUYECKasl CBS3b

CrerneHp OKHUCICHUSI

https://m.edso0.ru/9YVR3FUXI

https://m.edsoo.ru/RA6CV XM66

65

OKHUCIIUTENBHO-
BOCCTAHOBUTEbHBIE
peakuuu

https://m.edso00.ru/ZXNCA7DOZ

66

OKHUCIUTENU U
BOCCTaHOBHUTEIIH

https://m.edso0.ru/QPS46Z5PU

67

PesepBHBIi ypOK.
O000menue u
cUCTeMaTH3alus 3HaHUH

https://m.edsoo.ru/4ARH7M35NF



https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF

o teme «CtpoeHue
aroMa. XMMUYecKas
CBS3b)»

PesepBHBIi ypOK.
68 O06o001menue u

cUCTeMaTH3anus 3HaHUN

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

https://m.edsoo.ru/7DNRBZ948



https://m.edsoo.ru/7DNRBZ948

9 KUIACC

Ne
n/n

KoimuecTBo
Tema ypoka 4acoB

Bcero

Ilepuoanueckuit
3aKOH.
[Tepuoanueckas
CHUCTEMA XMMHYECKUX
anemenTtoB /. U.
MenpaeneeBa

3aKOHOMEPHOCTH B

W3MEHEHHUU CBOICTB
XUMHYECKHX 1
9JIEMEHTOB TIEPBBIX
TPEX NEPUOLOB
Knaccudukanms u
HOMEHKJIaTypa
HEOPTaHMYECKUX
BEILIECTB

Buasl xumnueckon
CBSI3U U TUIIBI
KPUCTAJUTMYECKUX
peLETOK

KonTponbnas pabota
Nel mo Teme
«IToBTOpEHUE H
yrayOneHne 3HaHUM
OCHOBHBIX Pa3JIeJIOB
Kypca 8 kiacca»

Knaccudukanus
XUMHUYECKHUX PEeaKIIHi
MO Pa3INYHBIM
pU3HAKaM

ITonsTue o ckopoctu
XUMHUYECKOU PEaKLUH.
ITonsTue o
TOMOTEHHBIX U
reTepPOreHHBIX
peaKkusax

Jlara

U3ydeHus

JJIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

https://m.edsoo.ru/ECRKA90AY

https://m.edsoo.ru/GNJPEROFB

https://m.edsoo.ru/WTO1IWRA20

https://m.edsoo.ru/UI4Y5CFRV

https://m.eds00.ru/J4X8ZN212

https://m.edsoo.ru/ X8 XAE7E2J

https://m.edso0.ru/6VLXCYY7N

ITonsarue o
XUMHUYECKOM

https://m.edsoo.ru/HAFH7NZNM



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N
https://m.edsoo.ru/H4FH7NZNM

paBHOBECHUM.
DakTOpPBI, BIUAIOIINE
Ha CKOPOCTb
XMMHMYECKON peaKuu
U TIOJI0KEHUE
XMMHYECKOTO
pPaBHOBECHS
OxucauTensHo-
BOCCTaHOBUTEIIbHBIE
peakuuu

https://m.eds00.ru/648V11026

10

Teopus
ANEKTPOIUTUYECKOMN
JUCCOLMALIUU.
CunpHbie U criabbie
3JIEKTPOJIUTHI

https://m.edso0.ru/2KCYCLZ16

11

HonHble ypaBHEHUS
peaKuuit

https://m.edsoo.ru/VN2SBIN1R

12

XUMHYECKHE
CBOMCTBA KHCJIOT U
OCHOBAHHI B CBETE
IpeJICTaBIeHUH 00
ANEKTPOIUTUYECKOMN
JHCCOLHAIAN

https://m.edsoo0.ru/8HH81YVXI

13

XuMuyeckre
CBOMCTBA COJICH B
CBETE MPEACTaBICHUI
00
3JIEKTPOJIUTUYECKON
JIMCCOIAIIN

https://m.edso00.ru/ETD5QTS4G

14

15

16

[TonsiTie 0 runponn3se
coiei

O060061IEHNE U
CUCTEMATHU3ALIUSI
3HAHUU

[IpakTuyeckas padora
Ne 1. «Pemenue
AKCTIEPUMEHTAIIbHBIX
3a71a4»

https://m.edso0.ru/9JFRAVESW

https://m.edsoo.ru/FEEIZRMBG

https://m.edsoo.ru/7VXTEHJT4

17

KontponbHas padora
Ne2 no reme
«OIEeKTpoIUTHYECKAst
JIMCCOIIMALTHSI.

https://m.edsoo0.ru/9RKLZDNUX



https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX

18

XUMUYECKUE PEAKIIUU
B pacTBOpax»

OO6mas
XapaKkTepUCTUKA
rajoreHoB.
XuMHYECKue
CBOICTBa Ha MPUMEPE
XJjopa

https://m.edsoo.ru/NNYKYZF12

19

XJI0pOBOAOPOA.
ConsiHas KUCIIOTA,
XUMHNYCCKHUEC
CBOMCTBA, ITOJIy4EHHUE,
pUMEHEHUE

https://m.edsoo0.ru/CWVSHCD2M

20

[IpakTuyeckas pabora
Ne 2 o Teme
«ITonmyuenue conssHON
KHUCIIOTBI, H3YYEHHE €€
CBOMCTB»

https://m.edsoo.ru/PVEXIYWEG

21

Brraucnenus no
ypaBHEHUSAM
XUMUYECKHUX PEAKLINH,
€CIIH OJINH U3
pEareHToB JIaH B
M30BITKE

https://m.edso0.ru/4BI5H070F

22

Oomas
XapaKTEePUCTUKA
anmeMeHToB VIA-
TPYMIIBI

https://m.edsoo.ru/VMWKERSEP

23

AnoTponHsie
MOAU(UKAIIH CEPHI.
Haxoxnenue cepol u
eé coeqUHEHNN B
PUPOJIE.
XuMHUYecKue
CBOMCTBA CEPBI

https://m.edso0.ru/CX10EU8PO

24

CepoBoaopon,
CTpOEHHE,
dusnueckue u
XMMHYECKHUE CBOMCTBA

https://m.edsoo.ru/ECGX2B40W

25

OKCHUIBI CEPBI.
Cepnas KuciorTa,
buzndeckue u

https://m.edsoo.ru/ULRFLCHH1



https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1

XHUMHNYCCKUC
CBOMCTBA,
MPUMEHEHNE

26

27

28

29

XuMH4YecKue
peaKkIuu, Jiexaniiue B
OCHOBE
MPOMBIIIUIEHHOTO
crioco0a MmorydeHust
CEpPHOM KHUCIIOTBHI.
Xumudaeckoe
3arpsA3HEeHUE
OKpPY’KaroIleH cpebl
COCTMHCHUSIMU CEPBI
Brruucnenue
MAaCCOBOH IOJIU
BBIX0/Ia IIPOJIYKTa
peakuu

OO6mras
XapaKTEPUCTHKA
s1neMeHTOB VA-
rpynnsl. A30T,
pacrpocTpaHeHue B
npupoje, puznyeckue
1 XUMHYECKHE
CBOICTRBA

AMMuak, ero
¢buznueckue u
XUMHUYECKHE
CBOMCTBA, NIOJIy4CHUE
U TIpUMEHEHNe

https://m.edsoo.ru/H7FT3NON4

https://m.edsoo.ru/HSJE186WN

https://m.edsoo.ru/\WVAHRMB976

https://m.edsoo.ru/HZAYESF13

30

[IpakTuyeckas pabora
Ne 3 mo Teme
«ITonyuenue
aMMHaKa, U3y9eHNe
€ro CBOMCTB)»

https://m.edso0.ru/JORP64IFJ

31

A3oTHas KHCIO0Ta, €€
buznueckue u
XUMHYECKHE CBOICTBA

https://m.edsoo.ru/U2DYEDMYE

32

Hcnonws3oBanue
HUTPATOB U COJIEH
aMMOHHS B KAUECTBE
MHUHEPATbHBIX

https://m.edsoo.ru/5SHBKCIQCB



https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB

ynoOpeHuit.
XHUMHYECKOE
3arpsi3sHEHUE
OKpYKaloIllei cpeibl
COeIUHEHMAMH a30Ta

33

®dochop. Okcnn
docdopa (V) u
dbocdopHast KucaoTa,
buszndeckue u
XUMHYECKHUE
CBOWCTBA, MOJTyYCHHE

https://m.edso0.ru/GDQJSO3WP

34

35

36

Hcnonws3oBanue
¢docdaroB B kKauecTBe
MUHEPATBHBIX
ynoopeHuil.
3arpsi3HEeHue
MPUPOIHON cpebl
docharamu

Yrnepon,
pacrnpocTpaHeHHE B
npupoe, Gpuzndeckue
U XUMHYECKHE
CBOMCTBA

Oxkcunsl yriaepoaa, ux
dusnueckue u
XUMHUYECKHE
CBOMCTBA.
DKOJIOTHYECKUE
npo0JIeMsl,
CBSI3aHHBIC C OKCHIOM

yriepona (1V)

https://m.edsoo.ru/UAZ3HUGB5V

https://m.edsoo.ru/DWOM6SUUL

https://m.edso00.ru/OXQAPGNCF

37

38

VYroapHasg Kuciora u
e€ coim

[IpakTuyeckas padora
Neo 4 o Teme
"TToryuenune
YTJIEKHUCIIOTO Ta3a.
KauecTBennas
peakius Ha KapOoHaT-

n

HOH

https://m.edsoo.ru/OHOQHDGIPA

https://m.edso0.ru/G2HZXQGCS8

39

IlepBoHavanbHbIE
MOHATHUS 00

https://m.edso0.ru/30T1Z2109Z



https://m.edsoo.ru/GDQJSO3WP
https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8
https://m.edsoo.ru/3OTIZ109Z

OPraHUYeCKHUX
BEILECTBAX KAK O
COEIUHEHHAX

yriaepojaa

40

41

Kpemnuit u ero
COCIMHECHUSA

[TpakTrueckas padota
Ne 5. Pemenue
AKCTIEPUMEHTAIIbHBIX
3a1a4 110 TeMeE
«Baxxnenmme
HEMETAJIJIBI U UX
COECIUHECHMY

https://m.edsoo.ru/75JXNHO0I8

https://m.edsoo.ru/O7E8D0OD7Z

42

KontponsHast pabora
Ne3 o Teme
«Baxxnenmme
HEMETAJIBI U UX
COEIMHEHUS

https://m.eds00.ru/S85J9UGH3

43

44

45

Oomas
XapakTepHUCTUKA
XUMHYICCKHUX
3JIEMEHTOB —
METAJLJIOB.
Merannudeckas CBI3b
1 MeTaJIn4ecKas
KpUCTaJUINYECKast
peuérka. Pu3nyeckue
CBOMCTBa METAJIOB

XUMHYECKHe
CBOMCTBa METAJJIOB.
DNEKTPOXUMUYECKUN
P HAPSKEHUN
METAaJIOB

O61u11e crocoOsl
MIOJIyYEHUS] METAILIOB.
CnnaBel. Beruncnenus
110 YPaBHEHUSIM
XUMUYECKHUX PEAKIINH,
€CJIM OJIMH U3
PEareHToOB COACPKUT
IpUMeCH

https://m.edsoo.ru/XK1GYPCO1

https://m.edsoo.ru/Z7YRNPAEW

https://m.eds00.ru/G54GDQI2D

46

[TousiTe 0 KOppO3UU

https://m.edsoo.ru/4FIGDOWOW



https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z
https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/4FIGD0W0W

MCTAJIJIOB

47

[llenounbie MeTaIbI

https://m.edsoo.ru/X1B4BPUW?2

48

OKcuael 1
TUPOKCHUIBI HATPUS U
KaJus

https://m.edso0.ru/Q4DX0G3U9

49

50

51

[Ienouyno3eMeIbLHBIC
METasJbl — KaJabIui 1
Mar"aui

Baxneimue
COCIUHCHMS KaTbIIMS
O06o0061IEHNE U

cUCTEMaTH3alUA
3HAHUN

https://m.edsoo.ru/REOCDY0K®6

https://m.edsoo0.ru/CJR96CMZA

https://m.edso0.ru/O5PXGG1BE

52

JKécTtkocTh BOIBI U
CIIOCOOEI €€
yCTpaHEeHHs

https://m.edsoo.ru/WEMBFTTTP

53

[IpakTuyeckas pabora
Ne 6 o Teme
"YKécTkocTh BOALI U
METOObI €€
ycTpaHEeHHs"

https://m.edsoo.ru/NF1IROKB8J

54

55

AnroMuHHH
AmodorepHble
CBOMCTBA OKCHJIA U
THUAPOKCUAA

https://m.eds00.ru/92J8RD1TV

https://m.edsoo.ru/NI15K110J5

56

Kemezo

https://m.edsoo.ru/F20NJR5SR

57

58

59

Oxcuipl, TMAPOKCHUIBI
u comnu xenesa (1) n
xenesa (1)

O060061IEHNE U
CHUCTEMAaTHU3aLN
3HAHUH

[IpakTuyeckas padora
Ne 7. Pemenue
AKCTIEPUMEHTAIIbHBIX
3a/1a4 110 TEME
«Baxneiimnne
METaJUTBl U X
COCTUHCHUS

https://m.edsoo.ru/IRTUBLAMP

https://m.edsoo.ru/NAON6HGKZ

https://m.edso00.ru/ZN7G0QSMX

60

Brruncnenus no
YpaBHEHUSIM

https://m.edsoo.ru/AYD2HE5SIY



https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/AYD2HE5IY

61

62

63

64

XUMHYECKUX PEAKIUH,
€CIIM OJIH U3
peareHTOB J1aH B
HU30BITKE HUJIH
COJICPXKUT TIPUMECH.
Brrancnenus
MacCOBOH JOJIU
BBIXO/Ia ITPOJIYKTa
peakiuu

0O0001EeHuEe 1
cUCTEMAaTH3aLUA
3HAHUU

KoHTtposbHas padota
Ned 1o Teme
«Baxnenmnme
METaJUIbl U UX
COEIMHEHUS

BemtectBa n
MaTepualibl B
MMOBCEIHEBHOM KU3HU
YeJ0BeKa

XUMHYECKOE
3arpsi3HEHUE
OKpYKarolleu cpebl

https://m.edso0.ru/BSTOVTKOP

https://m.eds00.ru/703C804GN

https://m.edso0.ru/OFI132JMTO0

https://m.edso00.ru/9ANGYEYOQI

65

Poins xumun B
petieHuun
SKOJIOTHYECKUX
npodiem

https://m.eds00.ru/180203Y 28

66

PesepBHBIi1 ypOK.
0O0001eHne n
CUCTeMaTH3aIus
3HAHWI

https://m.edsoo0.ru/DT1BAS5U4

67

68

PesepBHBIi ypOK.
0O0001eHne n
cucTeMaTu3aIus
3HAHWI

PesepBHBIi ypOK.
0O0001enue n
CUCTEMATH3aLM
3HAaHUU

https://m.eds00.ru/P52TJZNXV

https://m.edso0.ru/TMK36TJZG

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68



https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/703C804GN
https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/DT1BAS5U4
https://m.edsoo.ru/P52TJZNXV
https://m.edsoo.ru/TMK36TJZG

MMPOBEPSAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHHSA OCHOBHOM

OBPA3OBATEJIbHOM ITPOT'PAMMBI

8 KJIACC

Koxa
MPOBEPAEMOro
pe3yjabrara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'O 00111er0 00pa30BaHus

1

ITo Teme: ((HepBOHa‘{aJILHBIe XUMHWYCCKUC ITOHATHA

11

pacKpblBaTh CMBICII OCHOBHBIX XMMHMYECKUX TOHSTHUN: arowm,
MOJIEKYJIa, XUMHUYECKHI D3JIEMEHT, MPOCTOE BEILECTBO, CIOKHOE
BEIIECTBO, CMeCh (OJHOpPOJIHAs W HEOAHOPOJHAas), BAJIEHTHOCTD,
OTHOCHUTEJIbHAs aTOMHas M MOJIEKYJISIpHas Macca, KOJIMYECTBO
BEIIECTBAa, MOJb, MOJSIpPHAs Macca, MaccoBas [0Ji1 XUMHUYECKOTO
DIIEMEHTa B COEIMHEHUHU, MOJIAPHBIA O0BEM, XMMHUYECKas peaKius,
KIaccuukanms ~ peakiui:  peakluu  COSAUHEHHUs,  PeaKIuu
pa3joXKEeHUs, peakluu 3aMelIeHUs, peakIuu OoOMeHa, 2JK30- |
SHJOTEPMUUYECKHE PEAKINH, TEIUIOBOM 3(P¢EeKT peakinu, pacTBOp,

MaccCoBas 40Jd BEUICCTBA (HpOI_[eHTHaSI KOHLICHTpaI_II/IH) B paCTBOpC

1.2

13

WJUIFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX IOHATUU U
IIPUMEHSATH 3TU NOHATHUS IIPU ONMCAHUM BEIIECTB U UX MPEBPAIICHUN
MCIOJIb30BaTh XUMHYECKYI0 CHMBOJMKY JIi COCTaBi€HUS (OpMYIl

BCIICCTB U ypaBHCHI/II\/'I XHUMHUYCCKUX pCaKLII/Iﬁ

14

PaCKpbIBATb CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOI0O Y4Y€HHA, 3aKOHa

ABoraapo

1.5

1.6

OTpEeNsiTh BaJEHTHOCTh aTOMOB JJEMEHTOB B  OWHapHBIX
COETUHEHUIX
KIACCU(PUIIUPOBATh XMUMHUUYECKHWE pPEaKIUH (10 YHUCITy U COCTaBY

YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEIJIOBOMY (D (DEKTy)

1.7

BBIUHCIISATh OTHOCHUTEIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MAaccChl

BCIICCTB

1.8

BBIYUCIISATH MACCOBYIO JIONIO XMMHYECKOTO JJIEMEHTa 1o (hopmyre




COCAMHCHUS,

1.9

BBIYHUCIIATH MaCCOBYIO JOJIIO BCHIECTBA B paCTBOPE

1.10

IPUMEHATh €CTECTBEHHOHAYYHbIE METOJbl MIO3HAHUS — HAOJIIOJCHHUE,
U3MEpPEHUE,  MOJCIIMPOBAHME,  OKCIEPUMEHT  (peajbHBIl U

MBICJICHHBIN )

ITo Teme: «Baxkueimme MMPEACTABUTCIIN HCOPraHMYCCKHUX BEUICCTB)»

2.1

2.2

2.3

2.4

2.5

2.6

paCKpeiBaTb CMBICII OCHOBHBIX XHMHUYCCKHUX TTOHSATHH: OKCHuI,

KHCJI0Ta, OCHOBaHUEC, COJIb

OIpCACIIATh INPUHAMJICIKHOCTb BCHICCTB K OHpeI[eJ'IéHHOMy KJ1accy

COeIMHEHUH 1Mo Gopmyam
KJIaCCI/I(bI/IIII/IpOBaTB HCOPTraHN4YCCKUC BCIICCTBA

XapakTepu3oBaTh (ONMUCHIBaTh) OOLIME XMMHUYECKHE CBOWCTBA
BEILECTB Pa3lIMYHBIX KJIACCOB, IOATBEPXKAAs OINMCAHUE NPUMEPAMHU

MOJIEKYJISIPHBIX YPAaBHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUAN

IMPOrHO3NpPOBATH CBOMCTBaA B€OICCTB B 3aBHUCHMOCTH OT HX
KauCeCTBCHHOI'0O COCTaBa, BO3MOKHOCTU HPOTCKAHUA XHUMHUYCCKUX

npeBpameHHﬁ B PA3JIMYHBIX YCIIOBUAX

CIENOBaTh MpaBWJIaM MOJIb30BAHUS XUMHUYECKOM TOCYAOM H
71ab0paTOpHBEIM O0OpYIOBAaHUEM, a TaKKe IMpaBUIaM OOpalleHHs C
BEIIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMU TIO BBINOJTHEHHUIO
71a060paTOPHBIX XMMHUYECKUX OMBITOB MO MOJIYYSHHIO U COOMPAHMIO
ra3oo0pa3HbIX BEIIECTB (BOAOpOAA M KHUCIOPOAA), HMPUTOTOBICHUIO
pacTBOPOB € ONPEACIEHHONM MacCOBOM JOJIEW PacTBOPEHHOIO
BEIIIECTBA, INIAHUPOBATH U MPOBOJAUTH XUMUYECKHUE IKCIIEPUMEHTHI TIO
pacno3HaBaHUIO PACTBOPOB IIENOYEH M KUCIOT C TOMOIIBIO

MHAUKATOPOB (JakMyc, (heHondTaaert, METUIOPAHXK U IpYrHe)

2.7

MMpOBOAUTDH paC‘{éTBI 10 YPaBHCHHUIO XUMHYECKOMN pcaKknuuu

ITo Teme: «llepmogmueckuin 3akoH u Ilepumommueckas cucrema
xumudeckux snemeHTtoB J[. M. MenpaeneeBa. CtpoeHne aTOMOB.

Xumudeckas cBa3b. OKUCIUTEILHO-BOCCTAHOBUTEIILHEIC pcaknuuun»

3.1

PaCKpbIBATb CMBICJI OCHOBHBIX XHUMHWYCCKHUX HOHATHH: AApO aroma,
ANIEKTPOHHBIA CIIOM aroma, aToMHas oOpOWTalb, paguyc aToma,
XUMHUYCCKasd CBA3b, IOJIApHAass W HCIOJApHAsd KOBAJICHTHAA CBA3b,

SJICKTPOOTPULIATCIIBHOCTG, HWOHHAsA CBA3b, HOH, KAaTHOH, aHHOH,




CTCIICHb OKUCJICHUA

3.2

KJ'IaCCI/I(bI/IHI/IpOBaTB XHUMHNYCCKUEC JICMCHTHI

3.3

3.4

OIKCHIBATh U XapaKTepH30BaTh TaOIM4Hy0 Gopmy llepuomudeckoit
CUCTEMBl XMMHYECKUX DJIEMEHTOB: pa3U4aTh MOHATHS «TJIABHAsS
noarpynma (Arpymnma)» u  «mob6ounas mnoarpynmna (brpymma)y,

«MaJIble» U «OOJIBIIIHEY Cpuoabl

packpsiBaTh cMmbica [lepuoanueckoro 3akona .M. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHUE MEPUOINYECKON 3aBUCHMOCTH CBOMCTB
XUMHWYCCKHUX DJJIEMCHTOB OT UX IIOJIOXKCHHSA B HepnoanquKoﬁ

CHCTCMC

3.5

3.6

COOTHOCUTHb  0003HAu€HHUs, KOTOpble HUMEKTCSI B  Tabnuue
«Ileppuoguueckass  cucremMa  XMUMHYECKUX  dineMeHToB .U
MeneneeBay ¢ UYUCIOBBIMU XapaKTEPUCTHUKAMH CTPOEHHUS aTOMOB
XMMUYECKUX 3JEMEHTOB (COCTaB M 3apsa  s1pa, oOluee Yucio

AIIEKTPOHOB U PACIIPEAEICHUE UX TI0 AIEKTPOHHBIM CIIOSIM)

OIpCaACIIATD CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI>IX

COCOAUMHCHUAX

3.7

ONpCACIIsITb BUJ XUMHYECKOH CBS3U (KOBaJ'IeHTHa}I n I/IOHHaSI) B

HCOPTaHNUYCCKUX COCIUHCHUAX

9 KUIACC

Kon
IpoBepPsAEMOro
pe3yJjbTara

1

11

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'0 00111eT0 00Pa30BaHUA

ITo Teme: «BemmecTBO U XUMUYECKasi PEAKIIUS)

PaCKpeIBaTb CMBICII OCHOBHBIX XHMHUUYCCKHX HOHATHH: pacTBOp,
AIIEKTPOJIUTHI, HEIJICKTPOIUTHI, DIIEKTPOIUTHYECKAS JTUCCOIHAIIHS,
peaKIuu MOHHOTO OOMEHa, KaTajlu3aTop, XHMMHYECKOE pPaBHOBECHE,
oOpaTtumbie u HeoOpaTuMbIe peakuuu,
OKHCITUTEIIbHOBOCCTAHOBHUTEIBHBIC peakiuy, OKHCITUTEITb,
BOCCTaHOBUTCIIb, OKHCJICHUEC )41 BOCCTaHOBJICHUC, AJUI0TpOIud,
am(doTepHOCTh, XUMHYECKas CBA3b  (KOBaJCHTHas, HOHHAas,
METaJITN4ecKasi), KPUCTAJUTMUECKas peméTKa, CIUIaBbl, CKOPOCTh

XUMHYECKOW peaKkIuu




1.2

13

14

HIUIFOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHMHUYECKHUX MOHATUH H

HpI/IMeHHTB OTH IIOHATHUS HpI/I OIINCAaHUU BCIIICCTB U UX HpeBpaH_[eHI/Iﬁ
COCTaABJIATH ypaBHeHI/IH 3JICKTpOHHTH‘IeCKOI>’I Jucconuanuu KHUCIIOT,
[IeJI0Ye M COJICH, IMOJIHBIE M COKpAIIEHHBIC YpPAaBHCHHS DEaKIuil
HOHHOT'0 0OMeHa

paCKpBIBaTB CYH_[HOCTB OKHCIUTCIBbHO-BOCCTAHOBUTCIIBbHBIX peaKLII/Iﬁ

IMOCPEACTBOM COCTABJICHUSA 3JICKTPOHHOI'O 0ajaHca 3THUX pCaKHI/Iﬁ

1.5

MPOBOAMTDH PACUETHI MO0 YPABHEHHUIO XUMUYECKOM peaKkIuu

2.1

2.2

IIo Temam: «HemeTamnsl M uX coeduHEeHUS» U «MeTaniabl U HUX

COCAUHCHUA

XapaKTepu30BaTh (OMUCHIBATDH) OOIIME U cieU(PUUECKUe XUMHUYECKHE
CBOMCTBAa TPOCTBIX W CJIOXKHBIX BEHIECTB, MOJTBEPXKIasi OINHUCAHHE
pUMepaMu MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUI COOTBETCTBYIOLINX

XUMHYECKHUX PEaKIU

COCTaBJIATb YPAaBHCHUA peaxunﬁ, MOATBCPKAAIOIMINX CYIICCTBOBAHUC

TeHETUYECKOM CBS3U MCKAY BCHICCTBAMU PA3JIMYHBIX KIIACCOB

2.3

MMPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHUA,
BO3MOXHOCTH HNPOTCKAHUA XUMHUUYCCKHUX npeBpameHHﬁ B Pa3JIMYHBIX

YCIIOBHSIX

2.4

cleoBaTh MpaBWJIaM TIONB30BAaHUS XMMHUYECKOW TIOCYAOH W
1abopaTOpHBIM 00OPY/IOBAaHMEM, a TaK)Ke IMpaBUJIaM OOpaIEHUS C
BEIIECTBAMH B COOTBETCTBHH C HHCTPYKIUSMHU IO BBIIIOJIHEHUIO
Ha60paTOpHBIX XUMHUYCCKUX OIIBITOB IO IOJYUYCHUIO U CO6I/IpaHI/IIO

Fa3006p8.3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

2.5

MPOBOAWTH pEAKIUW, TMOJATBEPKIAIONINEe KAa4eCTBEHHBI COCTaB
Pa3iIMYHBIX BEIICCTB: PpacClioO3HaBaTb OIBITHBIM HYTGM XJjopuna-,
Opomun, womupa, kapOonar, Qocdar, cunamkar, cymnbdar,
TUAPOKCUJAMOHBI, KATHOHBI aMMOHHS, MOHBI H3yYEHHBIX METAJIOB,

IIPUCYTCTBYIOIINE B BOJHBIX PaCTBOpPaX HEOPTAHUYECKUX BEIIECTB

[To Teme: «XuMHUs 1 OKpy’KaroIas cpeiar

3.1

pacKkpbIBaTh CMBICII OCHOBHBIX XuMmuyeckux mnonstuil: [IJIK

BEILIECTBA; KOPPO3HUs METAJIIOB

3.2

MNPUMCHATH OCHOBHBIC OIICpaliun MBICITUTEIIBHOM ACATCIIBHOCTH —

aHaJgu3 W CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEMaTHU3aIHIo,




BBIBJICHUC TIPUYHUHHO-CICACTBCHHBIX CBsA3EH — 1 U3YUCHUA
CBOMCTB BEIISCTB U XHUMHUYCCKHUX peaKum‘/’I; CCTCCTBCHHOHAYYHLIC
METOABI IIO3HAHUA — Ha6J'IIOI[eHI/Ie, HN3MCPECHUC, MOACIMPOBAHUC,

9KCIIEPUMEHT (peajbHbIl U MBICICHHbIN)




ITPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

8 KVIACC

Koxa
1

11

1.2

1.3

IIpoBepsieMblii 3J1EMEHT COAECPKAHMS

IlepBoHauaIbHBIE XUMUYECKUE TTOHATHS

[Ipenmer xumuu. Ponb XMMHM B KU3HM Ye€JIOBEKa. XHMHUS B CHCTEME HayK.
Tena u BeniectBa. PU3MYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHUE

BCIIICCTB
ITonsTHE 0 MeTOIaX IMO3HAHMUA B XuMHuHU. UncTele BemlecTBa U cMecH. CrocoObl
pa3aeneHus cmecen

ATOMI)I 158 MOJICKy.HI)I. XI/IMI/I‘ICCKI/IG DJICMCHTBHI. CI/IMBOJII)I XUMHNYCCKUX

JJICMCHTOB. HpOCTbIe K CJIO0XXHBIC BEIICCTBA. ATOMHO'MOJ’IeKy.]'U{pHOC YUYCHHUC

1.4

1.5

1.6

1.7

XuMuueckas (I)OpMy.]'Ia. BayieHTHOCTE ATOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocTaBa BCIICCTB. OtHocuTenbHas aTOMHas macca.
OTtHocuTeabHAS MOJICKYJISIpHAd Macca. MaccoBast 701 XUMHYECKOT0 3JIeMEeHTa

B COCTUHEHUH

KomnuectBo BemectBa. Moisib. MosgpHas macca. B3anMoCBsI3b KOJIMYECTBA,
Macchl M 4HCIa CTPYKTYPHBIX €IUHUI] BemecTBa. Pacu€rel mo ¢dopmymnam

XUMHNYECKUX COG}II/IHGHI/Iﬁ

dusznyeckrue U XUMHYCCKHE SBJICHHUSA. XHMHYCCKAS peakuuda u e€ IMPU3HAKH.
3akoH COXpaHCHUA MACChbl BCIICCTB. XHMHUYECKHUE YpaBHCHUA. KJ'IaCCI/I(l)I/IKaLII/I}I

XUMUYECKHUX PEaKInii (COeTMHEHMS, Pa3JIOKEHUs, 3aMEIIIEHUsI, 0OMEHa)

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOU MOCYI0M, C MTpaBUIIaMU
paboTel B JabopaTopun W mpuéMamMu OOpamieHus C  J1abOpaTOPHBIM
o0opy/soBaHUEM, H3yUYe€HHE U OIMUCaHUE (UIUYECKHX CBOMCTB 00pa3ioB
HEOPTraHWYECKUX BEIIeCTB, HabOmoaeHne ¢GU3NYecKuX (TUIaBICHUE BOCKA,
TasHUE JIbJIa, pAaCTUPAHUE caxapa B CTYIKE, KHUIIEHHE W KOHACHCAIUs BOMAbBI) U
XUMHUYEeCKHX  (TOPEHHE CBEYW, NPOKAIMBAaHWE MEIHOW  IPOBOJIOKH,
B3aMMOJICHICTBHE Mella C KHUCJIOTOW) SIBJICHWH, HAONIONEHHWE W OIHCAHHE
NPU3HAKOB TMPOTEKAHHUA XUMHUYECKHUX peakuuid (pas3joxkeHue caxapa,
B3aMIMOJICHICTBHE CEPHOM KHUCJIOTBI C XJIOPHIOM Oapusi, pa3lioKeHUe
ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aMMOJICHCTBHE Kelie3a ¢ PaCTBOPOM

conu meau(ll), n3yuenue cnocoOoB pazmeneHus: cMeceit (C MOMOIbI0 MarHuTa,




2.1

2.2

2.3

bunbTpoBaHUe, BbIMApUBaHUE, TUCTWILISALUSA, XpoMmaTorpadus), MpoBeAcHUE
OYMCTKHU MTOBAPEHHOM COJIM, HAOJIO/ICHUE U ONTMCAaHUE PE3YJIbTATOB MPOBEACHUS
OTbITa, WUTIOCTPUPYIOLIET0 3aKOH COXPaHEHMsI MAacChl, CO3JaHHe Mojeliel

MOJIEKYJI (I1apOCTEP>KHEBBIX )
Baxueiine npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

Bo3ayx — cmech razoB. CocrtaB Bosnyxa. Kucioponm — anemMeHT W mpocToe
BenlecTBo. Haxoskaenue kuciaopojga B mpupoje, Gu3nueckue M XUMHUYECKUe
cBoiictBa (peakumuu ropenusi). Oxcuapl. [Ipumenenue kuciaopoma. CrocoObl
MOJyYeHUsl KHUCIOpoJa B J1a00OpaTopuud M MPOMBINUIEHHOCTH. KpyroBopot

Kucinopoza B npupoze. O30H — aorponHas MoaAupUKaLus KUCI0poaa

TernoBoit 3P PeKT XUMUIECKON peaKIuy, TEPMOXUMUIECKAE YPAaBHEHHS, IK30-
Y DHAOTEPMUYECKUE PeakuK. TOIUIMBO: yrojib U METaH. 3arpsi3HEHUE BO3yXa,
ycuiIeHHe IapHUKOBOro 3¢ dexra, pa3pyieHre 030HOBOTO CII0s

Bonopon — snemeHT u mpocroe BemectBo. HaxoxzneHne Boaopona B IPUPOZE,
¢u3nuecKkue W XUMHYECKHE CBOMCTBA, NPUMEHEHHE, CHOCOOBbl MOIY4EHHUS.

Kucmaote! u comu

2.4

MossipHblil 00bEM ra30B. Pacy€Tbl Mo XUMUUYECKUM YpaBHEHHSIM

2.5

2.6

®usnyeckue CcBoKcTBa BOAbl. Boma kak  pactBoputens. PacTBOpbL
HaceliieHHble 1 HEHACBIIIEHHBIE PacTBOPbl. PacTBOPUMOCThH BEHIECTB B BOJE.
MaccoBass nons Bemecrsa B pacTBOpe. XUMHUUYECKHME CBOMCTBA BOJBIL.
OcHoBanus. Ponb pacTBOpoB B mpupojie M B KH3HU 4YesloBeka. Kpyrosopor
BOAbl B MpUpOAE. 3arps3HEeHUE MPUPOIHbIX BoA. OXpaHa U OYHCTKa
MPUPOAHBIX BOJ

Knaccudukanmust neopranmueckux coeaunennid. Oxcunpl. Knaccuduxarus
OKCHJIOB: cojeoOpasywimue (OCHOBHBIE, KHCIOTHBIE, amQoTepHble) U
HecosieoOpaszyroniue. Homenknarypa okcuaoB. Dusnueckne M XUMHYECKUE

CBOMCTBA OKCHIOB. HOHy‘-ICHI/IC OKCHUI0B

2.7

OcHoBanmst. Knaccudukanuss ocHOBaHUUM: WIENOYM U HEPaCTBOPUMBIC
ocHoBaHus. HomeHkiarypa ocHoBaHui. PU3NYECKUE U XMMHYECKHE CBOMCTBA

ocHoBaHui. [lorydennre ocHOBaHMM

2.8

Kucnorel. Knaccudukanus kucnmor. Homenknarypa kucinor. dusnueckue u
XUMHUYECKHE CBOMCTBAa KuUCIOT. Psn aktuBHocTH MetayuioB H.H. bekerosa.

[Tonydyenue kuciaor

2.9

Comu. Homenknatypa coseil. @u3nUecKue M XUMHYECKHE CBOMCTBA COJIEH.

ITonyuenue coiuei




2.10

I'eneTnueckas cBsI3b MEXKAY KilaCCaMHU HEOPraHUYCCKUX COC,I[I/IHGHI/Iﬁ
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3.1

3.2

XUMUYECKUN  OKCHEPUMEHT: KadeCTBEHHOE OIpeAesiCHHE  COACpHKaHHS
KHCIIOpOJia B BO3/YyX€E, IOJIyu€HUE, COOMpaHue, pacro3HaBaHUE U U3YUYEHHUE
CBOICTB KHCIOpOJa, HAOIIOIeHNE B3aUMOACHCTBUS BEILECTB C KUCIOPOAOM U
YCIIOBUSI BOBHUKHOBEHUS U NPEKpallleHus: TOpeHus (Iokapa), 0O3HAKOMJIEHUE C
oOpa3lilaMu OKCHJOB U ONHCAHME WX CBOWCTB, IMOJIy4€HHE, COOUpaHHE,
pacno3HaBaHUEe M M3Y4Y€HUE CBOMCTB BOJOpoAa (TOpeHHE), B3aUMOJACHCTBUE
Bozopoaa ¢ okcugom Meau(ll) (BO3MOXHO HCIIOIB30BaHUE BUICOMATEPUATIOR),
HaOmo/leHue o00pa3loB BEUIECTB KOJIMYECTBOM | MOib, HCCIEAOBAHUE
OCOOCHHOCTEl pacTBOPEHHUS BELIECTB C PAa3IMYHOW PaCTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aMMOJICUCTBHE BOJBI C MeTaJaMu (HATPUEM M KaJbI[UeM)
(BO3MOXHO MCHOJb30BAaHUE BUJEOMATEPHUATIOB), OIPENIEICHUE PAaCTBOPOB
KUCIIOT U IIEJNOYel C TOMOIIBI0 HMHIMKATOPOB, HCCIEIOBaHHE O00paslioB
HEOpPraHMYECKUX BEIIECTB pa3jIMYHbIX KJIACCOB, HAONIOJEHUE W3MEHEHUs
OKpPacKM HHIUKATOPOB B pacTBOpax KHCIOT U IIEJIOoYeH, H3y4YeHHe
B3aumozeiicTBus okcuga Meau(ll) ¢ pacTBopom cepHON KHCIOTHI, KUCIOT C
MeTaJulaMH, peakiuii HelTpanu3alny, NoTy4eHue HepacTBOPUMBIX OCHOBAHHUH,
BBITECHEHHE OJHOIO0 MeTajula JpYyruM M3 pacTBopa COJIM, pEIIeHHe
HKCIEPUMEHTANbHBIX 3a/a4 Mo TeMe «BaxHelIue Ki1acchl HEOPraHUYECKHX

COCTUHEHUIN)

Ilepnonnueckuil 3akoH u [lepuonnueckas cucTeMa XMMUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHre aToMoB. XUMUYecKas CBsi3b. OKUCIUTENBHO-

BOCCTAaHOBUTCIIBHBIC PECAKIITNN

[lepBble TOMBITKM KIACCU(UKAIIMU XUMHUYECKUX dJIeMeHTOB. [loHsaTHe o
TPYIax CXOJHBIX DJIEMEHTOB (IIEJIOYHBIE U IIETOYHO3EMEIbHBIC METAJLIBI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOphIE 00pa3yroT amdoTepHbIe

OKCHUABI U THAPOKCHUIBI

Ilepnonnueckuii 3akoH. [lepnonnueckas cuctema XMMUYECKUX d1eMeHToB J[. 1.
Meneneesa. Koportkonepuoanas 51 JUIMHHOIIEpUOAHAS (bopmbI
Ilepnonnueckoir cucteMbl xumuyeckux dsieMmeHtoB JI.MI. Menneneesa.
Ilepuoasl m rpynmbl. PU3HMYECKUN CMBICI HOPSIAKOBOIO HOMEpPA, HOMEPOB

nepuoja U rpymibl JJIeMEHTa

3.3

Ctpoenune atomoB. CoctaB aTOMHBIX sifiep. M3oTomnbl. DnekTpoHbl. CTpoeHue

AIIEKTPOHHBIX 000JI0YeK aroMOB TepBbIX 20 XHUMHYECKHX HIIEMEHTOB




3.4

3.5

ITepuonnueckoit cucremsl .M. MenaeneeBa. XapakTepucTUKa XMMHUYECKOTO

AJIEMEHTA MO ero noyoxenuto B [lepuoanueckoni cucreme .M. MenneneeBa

3aKOHOMEPHOCTH M3MEHEHUsI pajJuyca aTrOMOB XHUMHUYECKHX DJIEMEHTOB,
METAJIMYECKUX W HEMETAIMYECKHX CBOMCTB IO TpynmamM U MEpUOaM.
3nauenue [lepuoanueckoro 3akoHa u lleproauyeckoit cUCTEMbl XMMUYECKUX
3JIEMEHTOB JUIsl pa3BUTHUS Hayku W npaktuku. .M. MenaeneeB — yd€Hbld U

rpak1aHuH

Xumnueckass cBsizb. KoBaneHTHas (MOJsipHass M HEMOJIApHAsi) CBS3b.

SJIGKTpOOTpI/IHaTeHBHOCTb XMMHUYECKHX 3JIEMEHTOB. MlOHHAas CBS3b

3.6

3.7

Crenenp okucieHusa. OKHCINTEIFHOBOCCTAHOBUTEIbHEIC pCaKIuu. Hpoueccm

OKHCJICHHUS B BOCCTaHOBJICHUSA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XUMUYECKUH JKCHEPUMEHT: H3Y4YeHHME O0O0pa3lloB BELIECTB METAIOB H
HEMETAJUIOB, B3aUMOJEHCTBHE TUAPOKCUIA LUHKA C pacTBOpPaMU KHUCJIOT U
11eJI0Yel, MPOBEACHHUE OINBITOB, WIUIFOCTPUPYIOLUIUX MPUMEPHI OKHCIUTEIBHO-

BOCCTAHOBUTEJIbHBIX peaKluil (fropeHue, peakliuu pas3ioKeH!sl, COeITMHEHUS)

9 KJIACC

Kona

11

1.2

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

BemectBo 1 xumunyeckas peakuus. [loBropenue

[Iepnonnueckuit 3akoH. lleprnoanyeckas cuctema XuMU4ecKux snemeHToB J[.1.
MenpeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHUH CBOMCTB
XUMUYECKHX JJIEMEHTOB IIEPBBIX TPEX MEPUOIOB, Kalus, KalblUsi H HX
COCIMHEHUI B COOTBETCTBUM C IIOJIOKEHUEM dJeMeHTOB B llepuoamnueckon

CUCTEME U CTPOCHUEM NX AaTOMOB

CtpoeHne BemecTBa: BHUIbl XUMHUYECKOW CBSI3U. THINBI KPHUCTAUIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTAIIIMYECKOU PEIIETKU
U BHUJIa XuMU4eckoi cBsi3u. Kimaccudukanusi 1 HOMEHKIATypa HEOPraHUIEeCKUX
BeIIeCTB (MEXIyHApOAHAS M TPUBHAIbHAS). XHUMHYECKHE CBOMCTBA BEIIECTB,
OTHOCSALIMXCA K PAa3jJM4YHbIM  KJIacCaM  HEOPraHUYECKUX  COCIWHEHUH,

IFCHECTUYCCKAA CBA3b HCOPTaHNYCCKUX BEIIECTB

1.3

Krnaccudukanys XuMu4eckux peakiuii Mo pa3IuyHbIM IpU3HaKaM (10 YUCTY U
COCTaBy YyYacTBYIOIIMX B PEAKLUUH BEIIECTB, MO TEIUIOBOoMY 3¢ dekry, mo

H3MCHCHMIO CTCIICHEH OKMCICHHS XUMHUYECKUX 9JICMCHTOB, IIO O6paTI/IMOCTI/I,
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110 Y4aCTUurO KaTanmaTopa). JK30- n OHAOTEPMHUYCCKUC pCaKluu,

TEPMOXUMHUYECKHE YpaBHEHUA. [[OHATHE O CKOPOCTH XMMUUYECKON peaKLIMU

[Tonatue 06 0OpaTHUMBIX M HEOOPATHUMBIX XUMHYECKUX peakuusx. Ilonstue o
TOMOTEHHBIX M Te€TepPOTeHHbIX peakuusax. [loHsTHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUSIONIME HAa CKOPOCTh XHMHUYECKOHW pPEaKIUU U TIOJO0KECHUE

XUMHYECKOI'O paBHOBECHU A

1.5

1.6

1.7

2.1

OKUCIINTENIBHO-BOCCTAHOBUTENIbHBIE ~ PEAaKLUU,  IEKTPOHHBIH  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBiieHHME  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIMHA C HCHOJIb30BAHMEM METOJa

3JIEKTPOHHOTO OajaHca

Teopust 2JIEKTPOIIMTUUECKON TUCCOLMALUMU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Katuonsbl, annoHbl. MeXaHU3M AUCCOIMAIIMM BEIIECTB C PAa3IMYHBIMU BUIAMU
xumMudeckon cBsizu. CteneHs auccouuanuud. CUIbHBIE U CIa0ble JIEKTPOIUTHL.
Peakiun nonHOTO OOMEHa. YCIIOBHSI MPOTEKAHHS PEaKIMid MOHHOTO OOMEHa,
MOJIHBIE W COKpalIEHHbIE HWOHHBIE ypaBHEHMs peakiuil. CBOWCTBa KHUCIIOT,
OCHOBaHMH U cCOJel B CBET€ NPEACTABICHUNH OO0 SJICKTPOIUTUYECKOM

nuccounanuu. KauectBeHHble peakiini Ha MOHBL. [loHsATHE O THApPOIU3E Coei

XUMUYECKUH HKCIIEPUMEHT: O3HAKOMIIEHHE C MOJCNSIMU KPHUCTAJUIMYECKUX
pPEIIETOK HEOPraHMYECKHUX BEIIECTB — METAJUIOB U HeMeTasioB (rpadura u
arMasa), CIIOKHBIX BEHIECTB (XJIOpUAa HATpPUs); UCCIEIOBAHHE 3aBHUCHMOCTH
CKOPOCTH XHWMHYECKOM peakluu OT BO3JAEUCTBUS pa3iMuYHbIX (HaKTOPOB;
UCCIIEIOBAaHUE  DIIEKTPONPOBOJHOCTH  PAaCTBOPOB  BEIIECTB,  Ipolecca
JTUCCOIMAIMN  KHCIIOT, WIeloueld ©  cole  (BO3MOXHO  HCIIOJIh30BAHHE
BUJICOMATEPHAIIOB); TPOBEACHHUE ONBITOB, WUIIOCTPUPYIOMIUX TPU3HAKH
MPOTEKAHUS Peakiuii HOHHOTro oOMeHa (00pa3oBaHHE OCa/IKa, BBIJICICHUE Ta3a,
o0Opa3oBaHKe BOJbI); OIBITOB, WJUTIOCTPUPYIOMINX MPUMEPHl OKHUCIUTEIHHO-
BOCCTAHOBUTENIbHBIX pEaKIUi (TOpeHHEe, PeaKLUH Pa3iIoKEHUs, COCTUHEHUS);
pacrno3HaBaHHe HEOPTAaHUYECKUX BEIIECTB C TOMOMIbIO KAUeCTBEHHBIX PEaKIUit

Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIBHBIX 3a1a4
HemeTamie! 1 ux COCIUHECHU A

OO6mrast  xapakTepucTuka TajoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe cTeneHn okucieHus. CTpoeHne u Gu3ndecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHUYECKHME CBOWCTBA Ha IIPUMEpE XJopa
(B3auMoJielicTBHE C MeETaUlaMH, HEMETaJUlaMH, IIejIo4yaMu). XJIOPOBOAOPO.

CongHast KUCIIOTAa, XUMUYECKUE CBOMCTBA, MOJIy4YEeHHE, MpUuMeHeHue. [lelicTBue




2.2

XJIOpa U XJOPOBOAOpOJa Ha OpraHHU3M 4YCJIOBCKA. Baxkueitmme XJIopyuabl 1 UX

HaxO0/ICHUE B MIPUPO/JIE

OOmas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okuciaenus. CTpoeHue u (pu3nuecKue CBOMCTBa
MPOCTBIX BEIIECTB — KHCIOPOJa M CEepbl. AJUIOTPOINHBIE MOJU(PHUKAINN
KHCIIOpo/ia U cepbl. XUMHUYecKue cBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
dbusnueckne W XUMHUYECKHME CBONCTBA. OKCHIBI CEepbl KaK IMPEICTABUTEIH
KHCIIOTHBIX OKcuAOB. CepHasi KMCIOTa, PU3NYECKHUE U XMMHYECKHE CBOMCTBA
(oOmme Kak MmpeAcTaBHTENS Kiacca KHCIOT W crernuduieckune). XUMHUUISCKHUE
peakuuu, JeKalue B OCHOBE MPOMBIIUIEHHOTO CIOco0a MOMY4YeHUS CEpHOM
KHCJIOTHI. HpI/IMeHeHI/Ie. Comn CepHOfI KHCJIOTBI, Ka4€CTBCHHAs] pCaKUusa Ha
cynbdar-uoH. HaxoxxneHnue cepel U €€ COeNMHEHUN B MpUpoje. XUMUYECKOE
3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl COCAMHEHUSIMU CEPbl (KUCIOTHBIE JTOXKIH,

3arpA3HCHUEC BO3AyXa U BO,I[OéMOB), CIIOCOOBI €TO npcaoTBpallCHUA

2.3

OOmiass xapakTepucTuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIEHUA. A30T, paCIPOCTPAHEHUE B IPUPOIE,
¢dbusznueckrue U XMMHYECKHe cBoicTBa. KpyroBopot a3ora B mpupojie. AMMHUaK,
ero (u3nuecKue W XMMHUYECKHE CBOMCTBA, MojydeHue u npumeHeHue. Conu
aMMOHHUSA, UX (U3NYECKHEe M XHMHUYECKHE CBOWCTBA, MpPUMEHEHHE.
KauecTBeHHast peakiysi Ha HOHbI aMMOHHUS. A30THasg KHUCJIOTA, €€ MOJIyYEHHUeE,
¢dbuznueckue W XUMHUYECKHE CBOWCTBa (00IIME KaK MpeICTaBUTENS Kiacca
KUCJIOT U crnenuduueckue). Vcnonp3oBaHHE HUTPATOB M COJEH aMMOHUS B
KauecTBE MHUHEPAIbHBIX ynoOpeHuil. XUMHUYECKOe 3arpsi3HEHHE OKpYKarolei
Cpenbl COeIMHEHUSAMH a30Ta (KUCIOTHBIE JTOXK/IH, 3arPsI3HEHUE BO3/1yXa, TTOUBBI

1 BOJIOEMOB)

2.4

®ocdop, amtoTponHsle Moaudukanuu gocdopa, pusnUeckre U XUMUYECKHE
cBoictBa. Oxcua ¢dochopa(V) u dochopnas kucinora, QU3MUECKUE U
XUMUYECKHE CBOWMCTBa, moiydeHue. lcmonp3oBanue ¢QocdaroB B kadecTBe

MUHEpAIbHBIX YA00peHHit

2.5

OOmast xapaktepuctuka s1eMeHTOB IVA-rpynmbel. OcoOeHHOCTH CTpOEHHUs
aTOMOB, XapaKTEpPHBIE CTENIEHW OKUCICHUS. YTJIepol, auIOTPOITHBIC
MOIUGUKAIMK, PACIPOCTPaHEHHE B MpHpPONE, (U3NYECKHEe M XHMHUYECKHE
cBoiictBa. Ancopomus. Kpyrosopot yriepoaa B npupone. OKcuabl yrieposa,
uxX (uznyeckrue M XUMHUYECKHE CBOICTBa, JIEHCTBHE HAa JKUBBIE OPraHU3MBL,

IMOJIYUYCHHUEC U ITPUMCHCHHC. OKOJIOTHIECKHE HpO6JICMBI, CBsI3aHHBIE C OKCHIOM




yraepoga(lV); rumore3a T00aJIBHOIO TOTEIUICHHUS KJIWMAaTa; MMapHUKOBBIN
apdekr. YrompHas KUCIOTa U €€ CONM, WX (PUINYCCKUE W XUMHUYCCKHE
CBOWCTBa, MOJY4YeHHUE W NpuMeHeHue. KadecTBeHHas peakiusi Ha KapOoHart-
nonbl. Mcnons3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TIPOMBIIUICHHOCTH H

CEIIbCKOM XO3SIHCTBE

2.6

2.7

[TepBoHavasibHBIC TIOHATHS 00 OPraHMYECKHX BEIIECTBaX KaK O COCIWHEHMSIX
yriaepoja (MeTaH, 3TaH, STWUJIEH, AaleTUJICH, 3TaHOJ, TJIHMIEPUH, YKCyCHas
kuciora). MIX cocraB m xumudeckoe crpoeHue. [loHsTue o Ouojgornyecku
BOKHBIX BEILECTBAX: KHUpax, O€nIKax, YIrJIeBOJax — M HUX POJH B KUZHH
yeloBeka. MarepuaibHOE E€JUHCTBO OPraHMYECKMX UM HEOPTaHMYECKHX

COE€IUHEHUN

Kpemuuii, ero ¢usnueckue u XUMUYECKHE CBOMCTBA, IIOJIyU€HUE U
npumenenue. CoenuHeHus: KpemMHus B mpupoze. OOmue mpenctaBieHus 00
okcuae kpemuus(1V) u kpemuueBoii kuciore. CHIMKATHI, UX UCIOJIb30BAHHUE B
OBITY, METUIIMHE, MPOMBIIIIEHHOCTU. BajkHele cTpouTeabHble MaTepHAaIIb:
KepaMuKa, CTEKJIO, IIeMEHT, OeToH, jxene300eroH. I[Ipobiemsl Ge30macHOTO

HCIIOJIb30BAHUA CTPOUTCIIBHBIX MATCPUAJIOB B MMOBCEHEBHOM KU3HU

2.8

XUMHUECKUI HKCHEPUMEHT: M3ydeHue oOpa3l0oB HEOPraHMYECKUX BEIIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IIPOBEICHHE Ka4eCTBEHHBIX PEaKIMA Ha XJIOPHUA-
MOHbI M HaONIOJEHUE MPU3HAKOB HUX TMPOTEKAHMs; OIBITHL, OTpa)KaroIIMe
¢u3nyecKkre U XMMUYECKHE CBOICTBA raJIOT€HOB U UX COEAMHEHUN (BO3MOYKHO
UCIOJIb30BAHNE BHJIEOMATEPUANIOB); O3HAKOMJIEHHE C O0pa3laMu XJIOPUIOB
(ramoreHuI0B); O3HAKOMIIGHHE C oOpa3laMu cepbl M €€ COCIUHEHHUSIMU
(BOBMOXXKHO ~ HCIIOJIb30BaHME BHJEOMAaTepHalioB); HaAOJIOJEeHHE IMpolecca
oOyriMBaHUs caxapa MOJl JeHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIIOTHI;
U3Y4YeHHE XUMHUYECKUX CBOMCTB pa30aBICHHON CEpHOI KHCIOTHI, IPOBEICHUE
KayeCTBEHHOW peakuuud Ha Ccynb(par-uoH W HaONMIOJeHHe Tpu3HaKa e¢
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gpochopa u ux
COoeMHEHUI (BO3MOXKHO HCIIOJIb30BaHUE BHJEOMATepHAllOB), 0OOpa3laMu
a30THBIX U (HOChHOPHBIX YAOOpPEHUH; OIyUeHUE, COONpaHne, paclo3HaBaHUE U
U3Y4YEHHE CBOICTB aMMMAaKa; IPOBEICHHE KaueCTBEHHBIX pEaKIMi Ha HOH
aMMOHMS W (Qochar-uOH M U3yyEHHE TPU3HAKOB UX IPOTEKAHU,
B3aMMOJICICTBUE KOHIIECHTPUPOBAHHOM a30THON KUCJIOTBHI C MEAbIO (BO3MOKHO
UCIOJb30BAHUE BHUAEOMATEPUANIOB); M3Y4YEHHE MOJENeH KpUCTAIUIMYECKHX
peméTok anmaza, rpadura, (QyuIepeHa; O03HAKOMJIEHHE C IPOLECCOM

azicopOLMu pacTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YIJIEM U YCTPOICTBOM




IIPOTHBOra3a; IOJIy4YeHUE, cOOMpaHMEe, pacllo3HaBaHME M H3Y4YEHUE CBOWCTB
YIJIEKUCIIOTO Ta3a; IMPOBEACHHWE KAaYeCTBEHHBIX pEaKIMi Ha KapOoHAT- u
CWJIMKAaT-UOHbl M H3y4€HHE IPU3HAKOB MX IPOTEKaHUS; O3HAKOMIIEHHE C
MPOAYKIMEH CHJIMKATHOM IPOMBIIUIEHHOCTH; PELIEHUE 3KCIEPUMEHTAIbHBIX

3aaa4 110 TEME «BaxkHene HeMeTauIbl 1 HX COCOAUHECHUA»

MeTtamnsl 1 BX COCAUMHCHUA

3.1

OO1w1ast XapakTepuCTUKAa XMMUYECKHUX AJIEMEHTOB — METAJJIOB HA OCHOBAaHUM MX
nonoxenuss B Ilepuonuueckod cucreMe XUMHYECKUX diaeMeHToB JI.U.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTaiuioB. MeTamnnueckas CBs3b U
METaJJIMYEcKasi ~ KpUCTa/liInyeckass pemeérka. DJIEKTPOXMMUYECKUH  psf

HaHpH)I(eHI/Iﬁ MCTaJ1JIOB

3.2

3.3

duznyeckue U XUMUYECKUE CBOICTBA MeTauioB. O0Iue croco0bl MOTyYeHUS
MeTasuioB. [loHsATHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CriaBsl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY ¥ TPOMBILIIEHHOCTH

[lenouynsle MeTauibl: MosiokeHHEe B llepuonmyeckoll cuUCTeME XMMHUYECKUX
anemeHToB JI.MI. MeHneneeBa; cTpoeHHUE UX aTOMOB; HaX0XJICHHE B MPUPOJE.
dusnueckue U XMMUYECKHe CBOWCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIsl U
THAPOKCUABI HATPUA W KaJius. HpI/IMeHCHI/Ie IICJIOYHBIX MECTAJVIOB MW HX

COeTMHEHUN

3.4

[IlenoyHO3eMENbHBIE  METAUIBl  MarHMd M KaJbLMW:  TIOJIOXKEHHE B
[Iepnonnueckoii cucreme XUMUYECKUX 31eMeHTOB /.M. MenneneeBa; cTpoeHue
UX aTOMOB; HaxOXIEHHE B mpupoae. PU3NYECKHME U XMMHUYECKHE CBOMCTBa
Mardus u KaJlbIMs. Baxneimmue COCMHCHUA KaJIbIIUA (OKCI/IH, THAPOKCHUI,

conn). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHHs

3.5

3.6

AmomuHuit: nonoxxenue B llepuonmyeckoid cucTteMe XUMHUYECKUX 3JIEMEHTOB
JI.1. MennaeneeBa; CTpO€HHE aToMa; HaxoXKJaeHue B mpupoae. dusmveckue u
XMUMUYECKHE CBOMCTBA AFOMUHMSI. AM(OTEpHBIE CBOICTBA OKCHIA U THIPOKCHIA

AJITFOMUHU S

Keneszo: nonoxenne B [leproanueckoit cucreme XuMuiaeckux snementos [[.1.
MenpeneeBa; CTpoeHHE aroma; HaxoxjaeHue B mpupoxae. Dusmdueckue u
XUMUYECKHE CBOMCTBa jkene3a. Okcuubl, THAPOKCUAbl U conu xene3a(ll) u

xenesza(lll), ux cocras, cBOMCTBA U MOJIy4eHHE

3.7

XHUMHUYECKHM 9KCIICPUMCHT. O3HAKOMIICHUC C 06pa3uaM1/1 METAJJIOB U CIIJIaBOB,

X (U3MYECKUMH CBOMCTBAMM; H3YYEHHE Pe3yJIbTaTOB KOPPO3UH METAIJIOB




(BO3MOKHO UCII0JIb30BaHUE BUJICOMATEPHAIIOB), 0COOEHHOCTEMH
B3aUMOJICHCTBUSA OKCHAAQ KalblUs M HATpUs C BOJOM  (BO3MOXHO
HCIIOJIb30BaHNE BHUAEOMATEPUANIOB); HCCIEJAOBAHHUE CBOWCTB >KECTKOW BOJIBI;
mpolecca TOpEHUs JKejle3a B KHUCIOpoAE (BO3MOXKHO — MCIOJIb30BaHUE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHHs KAUYECTBEHHBIX PEAKIUl HAa HOHBI
(Maraus, Kanblius, amomuHus, nuHka, sxenesa(ll) u xenesa(lll), mexu(ll);
Ha0JI0/IeHNE U OMMCAaHWE MPOLECCOB OKpANIMBaHUS IUIAMEHU MOHAMM HATPHS,
KaIuss W Kajnblusa  (BO3MOXKHO  HMCIOJIb30BAaHUE  BHUJIEOMATEPHAIIOB);
uccienoBaHre aM(pOTEPHBIX CBOMCTB THIPOKCHIA ANIOMHHHUS M TUIPOKCUIA
[IMHKA; PEIICHUE YKCTIEPUMEHTANIbHBIX 33714 110 TeMe «Bakueiime MeTaibl 1

X COCOAUHCHU A

Xumus u OKpYyKaromiasa cpeaia

4.1

4.2

HoBrie MaTceprajibl U TCXHOJIOTUH. BemectBa u MaTepuajibl B HOBCCHHeBHOﬁ
JKM3HH YeJIOBEKa. XUMHS U 300POBLE. be3omacHoe HCIIONIB30BaHKE BEIICCTB U
XUMHNYCCKHUX peaKHHﬁ B 6BITy. HepBa;I nmoMompb IIpU XUMHYCCKHUX OXKOrax H

OTPABJIEHUAX

OCHOBBI ~ 3KOJIOTUYECKOW  TPAaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
okpyxaromet cpenst [IJIK. Pons XuMuu B pellieHHH SKOJIOTHYECKUX MPOOIeM.
[IpupoaHble HMCTOYHMKH YTIEBOIOPOAOB (Yrojb, NPUPOIHBIA Ta3, He(dTh),

MMPOAYKTBI UX nepepa60TKH, HX pOJib B 6BITy " TPOMBIIIJIICHHOCTH

4.3

XUMUYECKUI 3KCIEPUMEHT: U3yuyeHue oOpas3loB MaTepuaoB (CTEKJIO, CIIaBbI

MCTAJIJIOB, ITOJIUMCPHBIC MaTepI/IaHLI)




ITPOBEPSAEMBIE HA OI'D 10 XUMHUU TPEBOBAHUA K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Koxa

NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrapnenue:

11

0 TI03HABAaEMOCTH SIBJICHUU npupoabl, IMOHHUMAaHHUC 00BEKTHUBHOM
3HAYMMOCTH OCHOB XHMHYCCKOI HAayKH Kak obOnactu COBpPECMECHHOI'O
C€CTCCTBO3HAHHNA, KOMIIOHCHTA 06H.[eﬁ KYJIbTYpPblI H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O 06III€CTBa;

INOHUMAaHHEC MECTAa XUMHU CPEAU APYI'UX €CTCCTBCHHBIX HAYK

1.2

O HAY4YHbIX MCTOAAaX ITO3HAHHUA, B TOM YHUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MECTOAAaX HUCCICAOBAHUA BCHICCTB U HU3YUYCHHUA
XUMHUYCCKUX peaKum”I; YMCHHC HCIIOJIb30BaTh MOACIHN JJIA

0OBsICHEHUS CTPOCHUS aTOMOB U MOJICKYJI

1.3

0 cdepax npodeccuoHaIbHON NeSTETbHOCTH, CBSI3aHHBIX C XUMHUEH U
COBPEMCHHBIMH TCXHOJOTUAMH, OCHOBAHHBIMMU Ha JOCTHIKCHUAX
XMMUYECKOH HayKH, YTO TO3BOJIUT OOYdYaIOIIMMCS paccMaTpUBaTh
XUMUIO Kak cepy cBoelt Oyayiieil npopeccuoHaIbHON AesITENIbHOCTH
U ClleaTh OCO3HAHHBIM BBHIOOP XMMHHU Kak MPOQUIBHOTO NpenMeTa

MIPU TIEPEXO0/I€ Ha YPOBEHB CPETHETO 00IIeT0 00pa30BaHMs

Branenne cucteMoil XMMHMYECKMX 3HAaHUM M yMEHUE NIPUMEHSATH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BOKHEHIIME XMMHUYECKHE TMOHATHA: XHMHUYECKHH JJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE M CIOXHOE BEUIECTBO, OJHOPOAHAS U
HEO/IHOPOJIHAs CMeCh, OTHOCHUTEJIbHBIE aTOMHas M MOJICKYJIsIpHas
MacChl, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MOJSPHBIA
00bEM, OKCHJ, KHCIOTa, OCHOBAaHHUE, COJb (CpeAHss), XUMHYECKas
peaKIus, peaKkiuy COCIAWHEHHS, PEaKIUH pa3IoKEHHs, pEeaKIuu
3aMeIleHUs, PeaKkluu OOMeHa, TeIUIOBOM 3((eKT peakuuu, 5K30- U
SHIOTEPMHUUYECKUE PEaKIUH, PAacTBOpP, MAaccoBas HOJST XUMHYECKOTO
AIIEMEHTA B COCIMHEHUH, MAaCCOBast IOJISl M TIPOLICHTHAS KOHLIEHTPALUS

BEIIIECTBA B PAaCTBOPE, PO aTOMa, IICKTPOHHBIN CIION aToMa, aTOMHast




opOuTanb, paauyc aTroma, BaJE€HTHOCTb, CTENEHb OKHUCIIEHUS,
XUMHMYECKAs CBSI3b, JIEKTPOOTPULIATEIBLHOCTD, IIOJISIPHAS U HETIOJIpHAs
KOB&JICHTHAs  CBsI3b, MOHHAas  CBs3b, METaUIM4eCKas  CBA3b,
KpUCTA/LIMYecKass peleérka (aToMHas, MOHHas, MeTaJuIMyecKasi,
MOJIEKYJISIpHas), MOH, KaTHOH, QHMOH, 3JIEKTPOJIMUT M HEDJIEKTPOJIHUT,
JIIEKTPOJIMTUYECKAsl  JUCCOLMALMSA, PEAKLUUU HMOHHOIO  OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIILHBIE ~ PEAKLMH,  OKUCIUTEIb U
BOCCTAHOBUTEJNIb, OKHMCICHME UM  BOCCTAHOBICHHME, DIIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTHUMble peaKluy,
CKOPOCTh XMMHUYECKOW peakumu, Katanmsarop, IIJIK, xopposus

MCTAJLJII0B, CILJIaBbI

2.2

OCHOBOIIOJIATAIOLINE 3aKOHbl XUMHM: 3aKOH COXPAaHEHMs Macchl,
nepuonnueckuil 3akoH J[M. MenneneeBa, 3aKkOH IOCTOSTHCTBA

COCTaBa, 3aKOH ABOFaI[pO

2.3

3.1

3.2

TCOPUU XHUMHU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

ANEKTPOJIUTUYECKON AUCCOIUALINHI
Brnanenune ocHOBaMM XMMUYECKON TPaMOTHOCTH, BKJIFOYAIOILIEH

YMEHME MTPaBUIIBHO UCIOJIb30BaTh N3yYEHHBIE BELIECTBA U MaTEpUAIb
(B TOM 4uclie MUHEpaJbHbIE YHOOpEHUs, METaUlbl W CIUIaBBI,
HOPOAYKTHl MepepadOTKU MPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOIOB
(yrnsi, mpupoAHoro rasza, HeTH) B OBITY, CETbCKOM XO3HCTBE, Ha
IPOM3BOJICTBE U TOHUMAHUE 3HAUEHUs JKUPOB, OEIKOB, YIJIEBOAOB
JUIsL OpraHr3Ma 4eoBeKa; yMEHUE MIPOrHO3UPOBaTh BIMSHHUE BEIIECTB
U XMMHYECKHUX IPOLECCOB HA OPraHU3M YEJIOBEKAa M OKPYKAIOLIYIO
IPUPOJHYIO Cpeny

YMEHHME WHTErpUpOBAaTh XMUMHUYECKHE 3HAHUSA CO 3HAHUSMHU JPYTUX

y4eOHBIX IPEAMETOB

3.3

HaJIMYMEe OIbITa paboThl ¢ Pa3NTUYHBIMU MCTOUYHUKAMHU HH(pOpMAIUU
Mo XUMUU (HayyHas W HAy4HO-TIOMYJSpHas JHUTepaTypa, CIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTHBHO OIICHWBAaTh WH(POPMAIIMIO O BEIIECTBAX, HX
NpeBpalleHUsIX M NPaKTHUYECKOM  MPUMEHEHMH U yMEHHe

HCIIOJIB30BaTh €€ AJId pCIICHU A yqe6HO-HO3HaBaTGHBHBIX 3aga4d

BH&I[GHI/Ie OCHOBaMHU ITOHATHMHOI'O afrmapara U CHMBOJIMYCCKOTO

A3bIKa XUMHH OJIs1 COCTaABJICHUS (bOpMy.]'I HCOpTraHNYCCKUX BEIICCTB,




YPAaBHEHUH  XMMHMYECKMX  pEakUui; OCHOBAMM  XHMHYECKOU
HomeHkarypsl (IUPAC u TpuBnanbHoi)
YMeHue oOBSACHATH CBsI3b MOJOXKEHUA djeMeHTa B llepmomuueckoii

CUCTEME C YHCIOBBIMH XapaKTCPUCTHKaMH CTPOCHHSA aTOMOB

5 XAMHYECKUX OJJIEMEHTOB (COCTaB HW 3apsi sapa, oOIiee Yucio
DJIEKTPOHOB), PACIPEIEICHUEM DIIEKTPOHOB IO JHEPreTHYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOOB, KAJTUS M KAIBIIHS
IIpencraBienue 0  MEPUOJUYECKOM  3aBUCHUMOCTH  CBOWCTB
XHUMHUYECKHX JJIEMEHTOB (paJlyc aTroMa, 3JIEKTPOOTPHIIATEIBHOCTS),
6 MPOCTBIX W CJOXKHBIX BEHIECTB OT TIOJOXEHUS JJICMEHTOB B
[lepuomuueckoit cucremMe (B MalbIX MEPHOAAX U  TJIABHBIX
MOJATPYTIIAx) | AJIEKTPOHHOTO CTPOSHUS aTOMa
7 YMmenne kinaccuumpoBarh:
7.1 XUMHUYECKUE FJICMEHTBI
7.2 HEOPraHUYECKHE BEIIECTBA
7.3 XUMHUYECKHUE PEAKIIUN
8 YMeHue onpenensiTh:
8.1 BaJICHTHOCTh W CTENEHb OKHUCJICHUS XUMHUYECKUX DIIEMEHTOB, 3apsi
' MOHa
8.9 BUJ XUMHYECKOH CBS3M W THUN KPUCTALIMYECKOH CTPYKTYpHI B
' COETMHEHUSIX
8.3 XapakTep cpebl B BOJHBIX PacTBOpPaxX BEMIECTB (KUCIOT, OCHOBAHUH )
8.4 OKHUCJIUTETh ¥ BOCCTAHOBHTEIh
9 YMeHue xapakTepu30BaTh (PU3NIECKHE U XHUMHIECKHAE CBOMCTBA:
MPOCTHIX BEHIECTB (KUCIOPOJ, O30H, BOJOPOJI, TpaduT, anamas,
9.1 KpeMHU#, a3oT, ¢ocdop, cepa, XJIOp, HATPU, Kalui, MarHH,
KaJIBITA, aJTFOMHHHM, JKEJIE30)
CIIOXHBIX BEMIECTB, B TOM YHCJIE€ WX BOJHBIX PacTBOPOB (BOja,
aMMHUaK, XJOPOBOJOPOJ, CEPOBOJOPOJ], OKCHIBI U THUIPOKCHIIBI
99 metawioB |-IA rpynm, amomunaust, meau (1), muaka, xenesa (Il u
' I11), oxcunast yraepona (Il u 1V), kpemuus (1V), azota u gocdopa (111
u V), cepel (IV u VI), cepuucras, cepHas, a3oTucras, a3oTHasd,
docdopHasi, yronpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
9.3 MPOTHO3UPOBAaTh M  XapaKTEPU30BaThb CBOWCTBA  BEIIECTB B




3aBUCUMOCTH OT HX COCTaBa M CTPOCHHUs, IIPUMCHCHHUC BCHICCTB B
3aBUCHUMOCTH OT HUX CBOﬁCTB, BO3MOXHOCTb IMTPOTCKAHUA XUMHWYCCKUX

MIPEeBpAICHUH B Pa3JIMYHbIX YCIOBHUIX

VYMeHue cocTaBlsATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUA peaKHHﬁ, B

10
TOM YHCJIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCITUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIINI
103 WUTIOCTPUPYIOIINX ~XMMHUYECKHE CBOWCTBA HM3YyYEHHBIX KJIACCOB
' (TpyIim) HEOPraHUYECKMX BEUIECTB
104 MOATBEPKTAIONIUX TCHETUYECKYIO B3aUMOCBSI3b MEX Ty HUMH
11 YMeHue BbIYUCIATH (IPOBOAUTH PACUEThI):
111 OTHOCUTCIIGHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHUYECKOT0 3JIEMEHTA B COSAMHEHUH
11.2 MacCOBYIO JIOJIIO BELIECTBa B pacTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 M0 YypaBHCHHUSM XHUMHUYCCKHX PEAKIUH W HaXOIUTh KOJIUYECTBO
' BellecTBa, 00BEM U MacCy peareHTOB WIH MPOYKTOB PEAKIIUU
12 Bnanenue (3HaHuE OCHOB):
OCHOBHBIMH  METOJAAMH  HAy4YHOTO TMoO3HaHUS (HaOmrogeHue,
121 HU3MEpeHHE, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) ITPU H3yYSHUH BEIIESCTB U
' XUMHUYECKUX SBIICHUH; yMeHHEe Cc(hOpMynupoBaTh MpoOieMy U
MPETIOKUTE MTYTH €€ PEIICHUS
199 0e3omacHOM pabOTHl ¢ XUMHUYECKHMH BEIIECTBAMH, XHUMHUYECKOMN
' MOCyA0H U labopaTOpHBIM 000pyIOBaHUEM
MpaBUJIaMy O€30MaCHOTO OOpPAIEHUS C BEIIECTBAMU, UCTIONB3YEMBIMU
B TOBCETHEBHOW JKM3HH, TIPABUIIAMH TTOBEICHUS B IEISIX COSpPEeKEHUS
123 3I0pPOBbSI U OKPYXKAIOIIEH MPUPOIHON Cpeapl; MOHUMAaHUE Bpenaa
' (omacHOCTH) BO3JCHCTBHS Ha JKHUBBIC OPTaHU3MBI ONPEIACIIEHHBIX
BEIIECTB, CMOCOOOB YMEHBIICHHS U TMPEAOTBPAICHUS UX BPEAHOTO
BO3JICUCTBUSA
13 Hannuue mpakTHYeCKUX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBIICHUS
CIIEAYIOIMNX XUMHUYECKUX IKCIIEPUMEHTOB:
131 M3y4eHHUE M ONMrcaHue (PU3NIECKUX CBOMCTB BEIICCTB; O3HAKOMJICHUE

C (1)I/I3I/ILIGCKI/IMI/I n XUMHNYCCKHUMHU SIBJICHUAMM, OIIBITHI,




HIUTIOCTPUPYIOIIUE NIPHU3HAKU ITPOTCKAaHUA XUMHUYCCKUX peaKHI/Iﬁ

13.2

HN3YUCHHUEC croco0oB pasaciICHuA cMmeceit

13.3

IMOJIY4YCHHUE KHUCIOpOoAa MW HM3YUCHHUC €ro CBOP'ICTB; IMOJIYYCHHE
BOAOpPOJa U M3YUCHHUC CTO CBOfICTB; MOJIYYCHHC YIJICKHUCJIOTO ra3a u

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4CHHNEC aMMHAKa U N3YUCHUEC €TI0 CBOMCTB

13.4

135

13.6

MPUTOTOBJICHHE PAcTBOPOB C ONpPENENIEHHONM MaccoBOil josei

pPacTBOPEHHOTO BEILIECTBA

MIPUMEHEHUE WHIUKATOPOB (Jrakmyca, METHIJIOpaHka u
dbenondranenna) A ONpeneNeHUs XapaKTepa Cpelbl B pacTBOpax

KHUCJIOT U LIeJIoYei

UCCIIEJOBaHUE M OINMCAaHWE CBOMCTB HEOPraHWYECKUX BEILLIECTB
Pa3IMYHBIX KJIACCOB; M3YyYEHUE B3aUMOJEUCTBUS KHUCIOT C METaJUIaMH,
OKCHIAMH  METaJUIOB,  PAacTBOPUMBIMM M HEPacCTBOPHUMBIMH
OCHOBAaHUSIMU, COJIIMHM; [IOJIY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHUI;
BBITECHEHHE OJHOIO MeTajyla JApyrMM W3  pacTBOpa  COJIHU;
UCClIeIoOBaHUE aM(OTEPHBIX CBOWCTB TUAPOKCUAOB ATIOMUHUS U

[IUHKA

13.7

13.8

PCHICHUC S3KCIICPUMCHTAJILHBIX 3a1a4 IO TEMaM: «OCHOBHEBIE KJIACChI
HCOPTaHUYCCKUX COGI[HHCHPIﬁ)); ((3J'IGKTPOJ'II/ITI/I‘I€CKa$I
JAUCCOLIM AL, «BaxkHelme HeMeTaulbl U HX COCOIUHCHUA,

«Baxxnelinme MeTajuIbl 1 UX COEIUHEHU

XUMHYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIOIIHE  MPH3HAKH
NPOTEKaHUs peakii MOHHOro oOMEHa; KaueCTBEHHbIE peakIUu Ha
NPUCYTCTBYIONINE B BOJHBIX PAcTBOPaX HOHBI: XJOPHI-, OpOMHI-,
womua-, cyinedar-, Qocdar-, kapOOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBl aMMOHUSI, MarHusi, KaJblUs, aTFOMUHUS,

xkenesa (2+) u xenesa (3+), meau (2+), LMHKA

14

YMmeHnue:

141

NpEACTAaBIATE PE3YJIbTAThl OJKCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTCIbCTB, Fpaq)I/IKOB n T3.6J'II/II_[ U BBIABJIATH SMIIMPUYCCKUC

3aKOHOMECPHOCTH

14.2

YCTaHABJIMBATH CBA3U MEXKAY pPCaJIbHO Ha6J'IIO,Z[a€MBIMI/I XHUMHUYCCKUMHU
SABJICHUSAMMU U IMPOLCCCaMU, NPOUCXOAAIIUMA B MAKpPO- U MUKPOMUPC,

O0OBSICHATH MPUYUHBI MHOTOOOpa3Hsl BEIICCTB




INEPEYEHDB 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA OCHOBHOM
I'oCYJAPCTBEHHOM 9K3AMEHE 11O XUMHUHU

Kon
1

11

IIpoBepsieMblii 3JIeMEHT COAEPKAHMS

HepBOHa‘-IaJIBHBIG XUMHNYCCKUC ITOHATHUA

YucTele BemecTBa U cMec. CriocoObl pa3ieiieHus: cMecei

1.2

1.3

ATOMEI WH MOJICKYJIBL. Xumudeckue diieMeHTBI. CHMBOIBI  XUMHYSCKHX
9JICMCHTOB. HpOCTbIe 1 CJIOXKHBIC BECIICCTBA.

Xumnueckasi popmyia. BareHTHOCTh aTOMOB XMMHYECKHX JIeMEHTOB. CTENeHb

OKHUCJICHUA

14

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOcUTEeNLHAsE aToOMHas Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHasd mMacca. MaccoBast g0 XHMHYSCKOr0 dJIEMECHTA

B COCIUMHCHNU

1.5

1.6

KonnyectBo BemectBa. Moab. MomspHas Macca. MoJisipHbIii 00BEM Tra3oB.
B3anMoCBsI3b KOJIMYECTBA, MACChl M YUCIIA CTPYKTYPHBIX €IMHMUI] BEIIECTBA
dusnuecKkue U XUMUYECKUE SBICHUA. XUMUYECKas peakluus U e€ INPU3HAKHU.
3aKOH COXpaHEHMsI MAcChl BEIIECTB. XMMHUECKUE YPaBHEHUS

[Iepnognueckuit 3akoH u lIlepuonnueckas cucTeMa XUMHUYECKHX JJIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepuoanueckuii 3akoH. Ilepuogunueckas cucrema XuMHU4YeCKUX 31aeMeHToB J[. 1.
Menneneesa. Ilepuoael n rpynnsl. U3NYECKUil CMBICI TOPSAIKOBOTO HOMEPA,

HOMCPOB II€pUOJa U TPYIIIbI 3JICMCHTA

2.2

CTpOCHI/IC atroMmoB. CocTaB aTOMHEIX AACP. H3oTomHbI. BHCKTPOHBI. CTpOCHI/IC
OJICKTPOHHBIX 000JIOYEK  aTOMOB MEPBBIX 20 XMMHYECKHX DIIEMEHTOB

IIepuonnueckont cucremsl .. Menneneena

2.3

3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHUYECKHUX 3JIEMEHTOB IMEPBBIX TPEX
MEepUOJIOB, Kalus, Kaablusi (paguyca aToMOB, DJEKTPOOTPUIIATEIHLHOCTH,
METaJUIMYECKUX M HEMETaUIMYeCKMX CBOMCTB) W HMX COCAUHEHUH B
COOTBETCTBUU C TIOJOKEHUEM »JJIeMEeHTOB B I[lepuomumueckoil cucreme u

CTPOCHUCM UX ATOMOB

CtpoeHue BelecTa

3.1

Xumuyeckasi cBsizb. KoBaneHTHass (mojisipHass M HEMOJISIpHasl)  CBA3b.
DNEeKTPOOTPULIATEILHOCTh ~ XUMHUYECKUX  3JeMeHTOB.  MoHHas  CBs3b.

MeTtannnyeckas CBSI3b




3.2

Tunbl KpUCTANIMYECKUX PpEETOK (aTOMHas, WOHHAsA, MeTaJUIMYecKas),
3aBUCHMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTAUIMYECKOM PEIIETKM M BUIA

XHMHYECKOH CBSI3U

4.1

4.2

Baxwneimue MNpEACTABUTCIIN HCOPraHWYCCKHUX BEIICCTB. Hemeramnmel u ux

COCAMHCHUS. Mertamisl 1 uxX COCAUHCHUA

Knaccupukanuss u HOMEHKJIATypa HEOPraHUYECKUX COCIUHEHUN: OKCHIIOB
(coneoOpasyromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe) u
HECO0JICOOpa3yIoIIe; OCHOBAaHWH (LIENOYM M HEPACTBOPUMBIE OCHOBAHUS);
KACIOT  (KHCIOPOJCOACpKAIIMEe H  OCCKUCIOPOJIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KUCIIBIX)

@u3nyeckue M XMMUYECKHE CBOMCTBAa MPOCTBIX BELIECTB-HEMETAJIOB:

BOJIOPOJIa, XJIOpa, KUCIOPO/ia, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS

4.3

4.4

dusznyeckue W XHMHUYECKHE CBOMCTBA IMPOCTBIX BCIICCTB-MCTAJIJIOB: JIMTHAA,
HaTpH:A, Kajlusd, Marovugd W KajJlblHs, aJJFOMUHHA, XKCJIC3d. BHGKTpOXI/IMI/I‘{eCKI/Iﬁ

PA HAIIPSKEHUN METaJIOB

dusznyeckne U XMMHYCCKHE CBOMCTBA BOOOPOJHBIX COC}II/IHGHI/Iﬁ HEMCTAJIJIOB:

XJIOPOBOJIOPOJIa, CEPOBOOPOAA, AMMHAKA

4.5

dusnyeckue U XUMHUYECKHE CBOWCTBA OKCcHAOB HemerawwioB: cepol (IV, VI),
asota(ll, 1V, V), docdopa(lll, V), yraepoma(ll, 1V), kpemuusa(1V). [onyuenue

OKCHJOB HEMCTAJIJIOB

4.6

4.7

4.8

4.9

Xumnueckue cpoiictBa okcuaoB: MeTawioB IA-IIIA rpymm, munka, memu(ll) u

xenesa(ll, 11). TTomyueHne OKCHIOB METAIIIIOB

XUMHYECKHE CBOMCTBA OCHOBaHWM M aM(pOTEpPHBIX TMAPOKCUAOB (Ha mpUMEpe
TUAPOKCUAOB  alIOMUHUSA, JKene3a, ULuHKa). Ilomyuenme ocHoBaHuii u
aM(OTEepHBIX THIPOKCHUJIOB

OO0mue XUMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJAOPOIHOW, CEpOBOJIOPOIHOM,
CEpPHUCTOM, CEpHOHM, a30THOH, (ochOopHOU, KPEeMHHEBOH, yroibHOU. OcoObIe
XMMHYECKHE CBOMCTBA KOHLIEHTPUPOBAaHHONW CEPHOM W a30THOM KHUCIOT.

[Tomy4yenue kucmot

OO0me XxuMHYeCcKue CBOMCTBA cpenHux coie. [lomyuenue coneit

4.10

[Tonydyenne, coOupaHme, paclo3HaBaHWE BOJOPONA, KHCIOPOJa, aMMHAKa,

YIJIEKHUCIIOTO Ta3a B 1abopaTopuu
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[Momyyenne amMmmuaka, CepHOM M a30THOM KHUCIOT B MPOMBINUIEHHOCTH. OO1me

CIIOCOOBI IMOJIYUYCHHUA MCTAJLJIIOB
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I'eneTnueckas cBA3b MEXKIY KilaCCaMH HECOPraHU4ECCKUX COC,Z[I/IHCHI/Iﬁ

Xumudaeckue peaKnuu

5.1

Knaccudukaruss XuMHYECKHX peakuuil Mo pa3IMyHbIM [IPU3HAKAM: MO YUCITY H
COCTaBy YYaCTBYIOIIMX B PEAKIMU BELIECTB, IO TeIIoBOMYy 3(¢eKTy, Imo

W3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMHUUECKUX DJIEMEHTOB

5.2

5.3

5.4

5.5

TennoBoii 23 PeKT XUMHUECKONW peakluu, TEPMOXUMUUYECKUE YpaBHEHHS. DK30-

Y SHJIOTEPMUYECKUE PEAKIMU. TepMOXUMUUYECKUE YPABHEHUS
OKHCIUTEIbHOBOCCTAHOBUTEIbHBIE peakiuu. OKUCIUTEIN U BOCCTAHOBUTEIIH.
[Ipouecchl ~ OKMUCIAEHMSI M BOCCTAHOBJICHMA.  ODIEKTPOHHBINM  OanaHc
OKHCJIMTETbHOBOCCTAHOBUTEIBHON PEaKIUU

Teopus anekTpoauTudeckoi nucconuanuu. KaTuonsl, aHMOHBI. DJIEKTPOIUTHI U
HEANEKTPOoJIUThl. CUIIbHBIC U c1a0ble AIEKTPOIUTHI. CTeneHb TUCCOIAIIuU
Peakiiuu monHoro obmeHa. YCIOBHS MPOTEKAHMs pPeaklMi MOHHOTO OOMEHa,

IIOJIHBIC COKpaH_[éHHBIe HWOHHBIC YPAaBHCHUS peaKI_[I/Iﬁ

XuMus U OKpYyXKaromasa cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEIHEBHOM JKM3HU 4eloOBeKa. besomacHoe
UCIIOJIb30BAaHUE BEIIECTB M XMMMYECKHUX peakuuid B J1abopaTOpUU U OBITY.

HepBaﬁ nmoMoub IMpru XUMHYCECKUX OKOI'aX U OTPABJIICHUAX

6.2

XUMHYECKOe 3arpsi3HEHHE OKpYyXKarolleil  cpeabl  (KHCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE TOYBBI, BO3/yXa W BOJOEMOB), CIIOCOOBI €r0 MPETOTBPAIICHUS
[IpenenbHast nmomyctumas koHmentparus BemecTB (IIIK). Pomp xumun B
pelIeHur OKOJOTHYECKUX TMpobiieM. YcuiaeHue mapHUKOBOro dddexra,

pa3pymi€cHUuC O30HOBOI'O CJI0s

6.3

6.4

[Tpumenenue cepsl, azota, pocdopa, yriepona, KpeMHUS U UX COCTUHEHHUH B
ObITY, MEAMLUHE, MPOMBIIUIEHHOCTH U CelbCKOM xossiicTtBe. Ilpumenenue
METAJIJIOB M CIUIAaBOB (CTalb, YYyryH, AIOPAIOMUHUN, OpoH3a) B OBITY U
IPOMBIIIJICHHOCTH UX coeAnHeHuH. [loHsaTHe 0 KOppO3UH METaIOB, OCHOBHBIE
CIOCOOBI 3aLIUTHI UX OT KOPPO3UU

[TpuponHble UCTOYHUKHU YTJIEBOJIOPOAOB (Yyroyib, MNPUPOIHBIA Tra3, HedTh),

MPOIYKTHI X TiepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH

6.5

[lepBoHayanbHBIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTUHEHUSX
yrieposa (MeTaH, 3TaH, TUJICH, alleTUJIeH, 3TaHOJI, TJIMLIEPUH, YKCYCHasl KUCIIOTA).
[onsiTne 0 OMONOTHYECKH BaKHBIX BEIIECTBAX: JKUpaX, OENKax, YrJIeBoAaX — U UX

POJIA B ) KU3HU YCTIOBCKA




Pacuérrr:

7.1 o ¢popMysiaM XUMHYECKUX COSAMHEHUIN
1.2 Macchl (MacCOBOM) JOJIM PACTBOPEHHOTO BEILIECTBA B paCTBOPE
7.3 110 XUMHYECKUM yPaBHCHUSIM




YYEBHO-METOJJMYECKOE OBECHEYEHME OBPA3OBATEJBHOIO
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI 1151 YYEHUKA

» Xumus, 8 knacc/ I'adbpuensn O.C., OctpoymoB WN.I'., Cnagkor C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
* Xumus, 9 knacc/ I'adpuensu O.C., OctpoymoB WN.I'., Cnagkor C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBemieHne»

Tabmuupr: Ilepuoguyeckas cucrtema XuMudeckux asnementoB /[l .
MenneneeBa, Tabiuiia pacTBOPUMOCTH, IJICKTPOXUMUYECKUN Ps HAIPSHKCHUS

MCTaJIJIOB

METOANYECKHUE MATEPUAJIbI 1JIs1 YYUTEJIA

1. O.C. T'abpuensn, I1.B. Pemetos, N.I'. OctpoymoBa «3aiauu no XMMHUU U
croco0bI ux pemeHus» - M.: «Jpodar»
2. H.C. ITaBnoBa, «/lugakTnueckrue KapTOuKH — 3aJIaHusI [0 XUMHUU 9 Kitacey -
M.: «Dx3amen»
3. M.A. Ps60B, E.IO. HeBckas, «TecTbl o XUMHUH 8 KJIacC K Y4EOHUKY
O.C. I'abpuensina» - M.: «9k3aMeH»
4. KontponbHbie U TpoBEpOUYHbIe paboThl XuMus K yueoHuky O.C.
["abpuensna «Xumus 9. — M:. «JIpoda»
5. T'abpuensu O. C., Octpoymos U. I'. HactonsHas kaura yaurens. XuMus.9
KII.: Metoanueckoe nmocodbue. — M.: Jlpoda
6. Xumus. 9 xi1.: KoHTpospHbIe U TpoBepoUYHbIe padoThl K yueOHuKy O. C.
[Mabpuensna «Xumus. 9» / O. C. I'abpuensn, [1. H. bepeskun, A. A. Ymakosa
u ap. — M.: Jlpoda
7. T'abpuensa O. C., OctpoymoB U. I'. M3ydyaem xumuro B 9 Ki1.:
Jnnaktnueckue marepuansl. — M.: biuk mroc
8. I'abpuensa O. C., Bockoborinnkosa H. I1. Xumus B Tectax, 3agayax,

ynpaxHeHusx. 8 - 9 k1. — M.: JIpoda



IIUPPOBBIE OBPA3OBATEJILHBIE PECYPCHI U PECYPChI CETU UHTEPHET
bu6mmoreka I{OK https://m.edsoo.ru/7f41837¢

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

https://educont.ru/?utm source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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