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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMUU Ha YPOBHE OCHOBHOI'O OOIIET0 0Opa30BaHUs COCTaBJieHa Ha
OCHOBE TpeOOBaHUM K pe3yibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelIbHOM MPOrpaMMbl
OCHOBHOTO 00mero oopasoBanus, npeacraBieHHbx B ®I'OC 00O, a Takke Ha OCHOBE
denepanbHOl pabodeld TpOrpaMMbl BOCITUTAHUS M ¢ YYETOM KOHIICTIIIMH TPETOIaBaHMS
ydueOHOro mpenMera «XuMus» B 00pa3oBaTeNbHBIX oOpraHu3ainusx Poccuiickoii
denepannm.

[Iporpamma 1o xumuu Aa€T Mpe/ICTaBIEHUE O LEJAX, OOIIe cTpareruun o0yuyeHus,
BOCIIMTAHUS U Pa3BUTHUSL OOYYAIOIINXCA CPEACTBAMHU YUEOHOTO MpEeAMETa, YCTAaHABIMBAET
00s3aTeNbHOE MPEAMETHOE COJEpKaHUE, MPEAYCMATPUBAET pPACHpe/e]IEHUE €ro Io
KJIaccaM M CTPYKTYpPUPOBAHUE MO pa3liesiaM U TEMaM MPOrpaMMbl 10 XUMHH, OIIPEACIISIET
KOJIMYECTBEHHBIE M KAYECTBEHHBIC XAPAKTEPUCTUKU COJICPKAHUS, PEKOMEHIYEMYIO
MOCJIEA0BATEILHOCTh U3YUEHUSI XUMUU C YYETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€M, JIOTMKKM Y4eOHOIro TMpoIlecca, BO3PACTHBIX OCOOCHHOCTEM O0O0ydaronmxcs,
omnpenensieT BO3MOXKHOCTH MpeAMeTa g pealu3aluyd TpeOOBaHMM K pe3yJibTaTaM
OCBOEHHUSI OCHOBHOM 0Opa30BaTeNIbHOM NporpaMMbl Ha YpOBHE OCHOBHOIO OOUIETo
oOpa3oBaHusi, a Takke TpeOOBaHHMM K pe3ysibTaTaM OOy4YeHHs XUMHH Ha YPOBHE IieJiei
W3yUCHUs TpeIMEeTa M OCHOBHBIX BHJOB Y4€OHO-IIO3HABATEIHLHON JESATEIbHOCTU
00yUaromierocs Mo OCBOCHUIO y4eOHOT0 COJIEPIKAHUS.

3HaHWE XWUMHUHU CIY>KAT OCHOBOM it  (POpMUpOBAHUS  MUPOBO33PEHUS
oOyyaromierocs, ero MpeACTaBICHUN O MaTepUaIbHOM E€IWHCTBE MHPA, BAKHYIO POJIb
UTparoT QopMUpyeMble XUMHUEH MPECTAaBICHUS O B3aMMOIPEBPAIICHUSIX YHEPTUU U 00
SBOJIIOLMU BEILECTB B MPUPOJE, O MyTAX PELIECHUS TIIOOAIBHBIX MPOOJIEM YCTOMYHMBOIO
pPa3BUTUS YEJIOBEYECTBA — CBHIPHEBOM, JHEPre€TUUECKOM, MHUILNEBOM M SKOJIOTHYECKOU
0e301acHOCTH, IPOOJIEM 3PaBOOXPAHEHHUSL.

N3ydenue xumuu:

CIIOCOOCTBYET peaju3alliid BO3MOXKHOCTEH Jig caMOpa3BUTHUS U (DopMUpOBaHUS
KYJIbTYpbI JINYHOCTH, €€ 0011el U GyHKIMOHATBHOW IPAMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHHWE MBIIUICHUS U TBOPUYECKHUX CIOCOOHOCTEH
oOyyJaromuxcs, HAaBBIKOB WX  CAMOCTOSITEIbHOW  Yy4eOHOW  JIeATEeNhHOCTH,
AKCIIEPUMEHTAILHBIX M UCCIIECOBATEICKUX YMEHUN, HEOOXOIUMBIX KaK B MIOBCEIHEBHOU
JKW3HU, TaK U B TPO(PEeCCHOHATBLHON AeTeTbHOCTH;

3HAKOMUT CO CHEU(UKON HayYHOrO MBIIUICHHUS, 3aKIa/IbIBAET OCHOBBI IIEJIOCTHOTO
B3IJIIa HA E€IUHCTBO MPUPOJbI U YEIOBEKA, SABISETCS OTBETCTBEHHBIM HTaloM B
(GbOopMUPOBAHNHN €CTECTBEHHO-HAYYHON I'PAMOTHOCTH 00YYarOIINXCS;

coco0CTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAYYHBIM
3HaHUSM, K MPUPOJE, K YEIOBEKY, BHOCHUT CBOM BKJIAJl B IKOJOrMYECKOe OOpa3oBaHUE
00yJarImMXxcs.



JlanHple HampaBji€HHA B OOYYEHHMH XHUMHH OOECHEUYMBAIOTCS  CIEHUu(pUKON
CoJlepKaHusl yu4eOHOro MpeaMeTa, KOTOPBIN SIBISETCA MEAarornyecky aJarnTHPOBaHHBIM
OTpakeHueM 0a30BOM HAYKW XMMHH HA ONPENEIEHHOM JTarne €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOIO 00IIero oOpa3oBaHUs OpPUEHTHPOBAH Ha
OCBOEHHE OOYyYalOIUMUCS CHCTEMbl II€pBOHAYAJIbHBIX IOHATUH XHWMHUH, OCHOB
HEOPTaHUYECKOM XUMHHM M HEKOTOPBIX OTACJIBHBIX 3HAYMMBIX IOHSATHUH OPraHUYECKON
XUMHH.

Crpykrypa coxepkaHHs MpOrpaMMbl 10 XHUMUU C(HOPMUPOBAHA HA OCHOBE
CHUCTEMHOTO IToAX0/a K €€ nzydeHuto. Coaep:kaHue CKIaabIBacTCs U3 CUCTEMBI IIOHATHN O
XMMHYECKOM DJIEMEHTE U BELIECTBE U CUCTEMBI MOHATHI 0 XUMu4eckoi peakuuu. O0e 3Tu
CHUCTEMBI CTPYKTYPHO OPTaHU30BAHBI 10 MPHUHIUITY ITOCIEN0BATENBHOTO PA3BUTHS 3HAHUMN
Ha OCHOBE TEOPETUYECKUX MPEACTABICHUM Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KAK OCHOBBI BCET'O €CTECTBO3HAHUS,

— Ilepuognyeckoro 3akoHa J[. . MeHneneeBa Kak OCHOBHOT'O 3a4KOHA XUMUH;

— YYEHMS O CTPOCHHUH aTOMa U XUMHUYECKOH CBSI3H;

— IIPEJICTaBJICHUN 00 3JEKTPOJUTUYECKON TUCCOLMALIMU BEIIECTB B pACTBOPAX.

TeopeTndeckne 3HaHHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH ITOJTYYECHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS MOCJIENIOBATEIBHO OT OAHOIO YPOBHS K JIPYTOMY,
BBIMOJHAS (YHKUMHM OOBSICHEHHUS M TPOTHO3UPOBAHMS CBOMCTB, CTPOCHUA W
BO3MO>KHOCTEN NPAKTUYECKOTO IPUMEHEHHMS U TIOJIyYEHNS U3y4aEMbIX BEIIECTB.

OcBoeHue nporpaMMbl 0 XUMHUHM CIIOCOOCTBYET (DOPMUPOBAHMIO MPEACTABICHUS O
XMMHUYECKOU COCTAaBJISIIOIICH HAYYHOW KapTUHBI MUpPA B JIOTUKE €€ CUCTEMHOM MPUPO/IBI,
LIECHHOCTHOI'0 OTHOWLICHUS K HAYYHOMY 3HAHMIO U METOJaM IO3HaHMs B Hayke. M3yudeHue
XUMHH POUCXOIUT C MPUBJICUECHUEM 3HAHUI U3 paHee U3yUYEHHBIX YUEOHbIX MPEIMETOB:
«Oxpyxaromuii Mup», «bruonorus. 5—7 kimacce» U «Pusuka. 7 Kimace».

[Ipy u3yyeHWH XUMHH MPOUCXOAMUT (HOPMHUPOBAHHE 3HAHUM OCHOB XUMHUYECKOUN
HayKM KakK o0JIacTh COBPEMEHHOTO €CTECTBO3HAHMS, IPAKTUYECKOW JEATEIbHOCTH
YeJioBeKa U KaK OJHOT0 U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpbI. 3aJada yueOHOro mpeaMera
COCTOUT B (DOPMHUPOBAHUM CHUCTEMbl XHMHMUYECKMX 3HAHUN — BaxxHEHIIMX (AKTOB,
NOHATUH, 3aKOHOB M  TEOPETUYECKUX  MOJOXKEHUH, JOCTYMHBIX  0000IIeHUN
MHPOBO33PEHUYECKOTO XapakTepa, si3blka HAayKH, B MPHOOIIEHMH K HAyYHBIM METOJaM
MO3HAHUS IPU U3yUYEHUH BEUIECTB U XUMHUYECKUX peakiuil, B (OpMUpPOBAaHUH U PA3BUTHH
NO3HABATEJIbHBIX YMEHUH W WX NPUMEHEHUU B Y4YeOHO-TIO3HABATENIbHOM U yueOHO-
UCCJIEIOBATENLCKOW JCSTENbHOCTA, OCBOCHMM TIpaBWJ O€30MacHOro oOpalieHus ¢
BEILIECTBAMHU B [IOBCEJHEBHON JXU3HU.

[Ipy u3ydyeHMn XUMHUM Ha YpPOBHE OCHOBHOTO 0OIIEro oO0pa3oBaHUs BaKHOE
3Ha4YeHHE MPUOOPETU TAKUE LIETH, KaK:



—  GOpMHpOBaHHE  WHTCIUICKTYaJIbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
CaMOOOpa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEJILHOMY  MPUHATHIO  PEIICHUH,
CITOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHUSM KU3HU;

— HaIlpaBJICHHOCTh OOYYEHHS Ha CHUCTEMAaTHYEeCKOoe MPHUOOIIEHUE 00yYarolmuxcs K
CaMOCTOSITEJIbHOM TO3HABATENIbHON JEATENbHOCTH, HAy4YHBIM METOJaM IMO3HAHUA,
(bOpMHPYIONTUM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUMU;

— o0ecrieueHne yCIOBUM, CIIOCOOCTBYIOITUX MPUOOPETEHUIO 00YUYAIOMIUMUCS OTBITA
pPa3HOOOpa3HOW JESATENbHOCTH, TMO3HAHUS M CaMOINO3HAHHWSA, KIIOYEBBIX HABBIKOB
(KJTIOYEBBIX KOMIIETEHIIMI), UMEIOIIMX YHUBEPCAIbHOE 3HAUCHHUE JJIS PA3IMYHBIX BUJIOB
JEATEIIbHOCTH;

— (popmupoBanue o01IeH HYHKIIMOHATBLHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B
TOM YHUCJIE YMEHHUM OOBACHSATH U OLICHUBATH SIBJICHUSI OKPY’KAIOIIErO0 MHUpPa, UCHOJb3YS
3HAHUA W OIBIT, MOJYYEHHbIE NPU M3YYECHUU XUMHH, NMPUMEHATH HUX MPU PEIICHUU
po0sieM B TOBCEAHEBHOM JKU3HU U TPYIOBOM JESTEIHHOCTH;

— (¢dopmupoBaHHE y OOYYAOUIUXCS TYMAHUCTUYECKUX OTHOIICHUMN, MOHUMAaHUS
IEHHOCTH XUMHUYECKUX 3HAHUN [Ji1 BBIPAOOTKH SKOJOTMYECKU I€JIECO00pPa3HOro
MOBEJICHUSI B OBITY U TPYJIOBOH JIESITEIBHOCTH B IIEJISIX COXPAHEHHSI CBOETO 3/I0POBBSI U
OKPYKaroIeH TPUPOTHOUN CPEIbL;

— pa3BUTHE MOTHBAllUM K OOYYEHHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO H
CaMOBOCIIMTaHUIO Ha OCHOBE YCBOCHHS OOIIEUEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTU K
OCO3HAHHOMY BBIOOPY MPOG Ui U HAMPABICHHOCTH JAJIbHEHIIIEr0o 00yUeHHUS.

OO0miee 4yncIO 4YacoB, OTBEACHHBIX ISl M3YyYCHHS XMMHH Ha YPOBHE OCHOBHOTO
oO1ero oopazoBanusi, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HEJIETO), B
9 knacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponb XMMUK B KW3HU 4YEJIOBEKA. XMMUS B CUCTEME HayK. Tena u
BelecTBa. OU3MUECKUE CBOMCTBA BEIIECTB. ATperatHoe COCTOsiHUE BemiecTB. [lonstue o
METO/IaxX MO3HaHUs B XUMUHU. YucThle BeniecTBa U cMecu. CriocoObl pa3iesieHus: CMeceu.

ATOMBI U MOJEKYJbl. XUMUYECKUE IEMEHThI. CUMBOJIBI XUMUYECKUX SJIEMEHTOB.
[IpocThie U CIIOKHBIE BEeECTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuyeckass ¢opmysa. BalleHTHOCTh aTOMOB XUMHUYECKUX DJEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemlecTB. OTHocuTenbHas aTomHass Macca. (OTHOcUTENbHAs
MOJIEKYJIsIpHas Macca. MaccoBas J10J1s1 XMMUYECKOTO 3JIEMEHTA B COEAUHEHUH.

KomnuectBo BemecTBa. Moab. Moisipaas macca. B3anmMocBsA3b KOJIMYECTBa, MacChl U
yuciaa CTPYKTYPHBIX €IUHUIl BemiecTBa. Pacuérel mo ¢opmyliaM XUMHYECKUX
COE€INHCHUM.

OU3NYECKNE U XUMHUYECKUE ABJICHUS. XUMUUYECKasl peakusa U €€ MpU3HaKU. 3aKOH
COXpaHEHHUsI MacChl BeHIeCTB. XUMHYECKUE ypaBHeHUs. Kiaccudukaius XUMHUYECKHUX
peakiuii (CoOeTMHEHMS, pa3JIOKEHUS, 3aMeIeHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO € XUMHYECKOW TMOCyJ0i, MpaBwiaMu padOThl B JabopaTopuud U
npuémMamMu oOpamieHusi ¢ JabopaTOPHBIM O00OPYJIOBaHWEM, HW3YyYE€HHWE U OIMCaHUe
(bU3UYECKUX CBOMCTB OOpa3lOB HEOPraHWYECKUX BEIICCTB, HaOMIOJeHHE (DU3NUSCKUX
(T1aBieHUE BOCKA, TasHUE JIb/Ia, PACTUPAHUE caxapa B CTYNKE, KUIIEHUE U KOHICHCALIUS
BOJbI) M XUMHUYECKUX (TOpEeHHE CBeUYH, TMPOKAIMBAHWE MEIHON  MPOBOJIOKH,
B3aMMOJICUCTBHE MeNa C KHUCJIOTOW) SBICHHM, HAONMIOEHWE W OIKCAHUE TPU3HAKOB
MPOTEKaHUS XUMHUYECKUX peakiui (pa3ioKeHHe caxapa, B3aMMOJICUCTBHE CEpHOMU
KHCIIOTBI C XJOpUAOM Oapusi, paznoxkenue ruapokcuna meau (II) mpu warpeBanuw,
B3aMMOJIeHCTBHUE Kene3a ¢ pactBopoM cosi Menu (II), n3yuenue cnocoOoB paszjeneHus
CMeceil: C TOMOUIbID MarHuTa, (QUIbLTPOBAHUE, BHINIAPUBAHUE, JIUCTHILIALINS,
xpomaTorpadusi, TPOBEJACHWE OYUCTKU IMOBAPCHHOW COJIM, HAOJIOJCHUE U OINHCAaHUE
pEe3yJIbTaTOB MPOBEACHUSA OIbITAa, WILIIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MacChl,
CO3JIaHHE MOJIeJIeld MOJIEKYJ (IIapOCTEPHKHEBBIX ).

Ba:kHeiinmue npeacTaBuTe/ I HEOPraHNYECKUX BeLlECTB

Bo3ayx — cmech ra3oB. CoctaB Bo3ayxa. Kucimopo — 3JIeMEHT U MPOCTOE BEIIECTBO.
Haxoxxnmenne kucnopoma B mpupoje, (U3NYECKHe M XMUMHYECKHE CBONCTBA (peaknuu
ropeausi). Okcunpl. [Ipumenenne kucimopoaa. CHocoObl MOTy4YEHHUS KHCIOpoJa B
nabopaTtopun W TpombiuieHHOCTH. KpyroBopoTr xkuciopoma B mnpupoae. O30H —
AJITOTPOIHAS MOAU(PUKALIMS KUCIOPOIA.



TennoBoit 3QpeKkT XUMUUECKONW peakluu, TEPMOXUMHUYECKHE YpaBHEHHS, IK30- U
HAOTEPMUYECKHE peaklu. TOIUIMBO: yrojib U METaH. 3arps3HEHUE BO3/lyXa, YCHUJICHUE
MapHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonmopon — snemeHT M mpocrtoe BemecTBO. HaxoxkaeHune Bogopoja B IPUPOJE,
dbu3nueckue U XUMHYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObl mosiydeHus. Kuciorel u
COJIH.

MousipHbIit 00BEM Ta30B. PacdéThl 0 XUMUYECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa Boabl. Boxa kak pactBopurens. PactBopbl. HachllieHHBIE U
HEHACBHIILIEHHBIE PACTBOPBL. PacTBOpUMOCTH BelIECTB B BoAe. MaccoBas J0Jid BEIIECTBA B
pactBope. XuMuueckue cBorcTBa Bonbl. OcHoBaHMs. Poiib pacTBOpPOB B MpPUPOAE U B
KW3HU denoBeka. KpyroBoport Bogsl B pupoje. 3arpsi3HEHUE MPUPOAHBIX BoA. OxpaHa n
OYMCTKA MPUPOJHBIX BOJI.

Knaccuduxkanus neopranndeckux coeaunenunit. Oxcunpl. Kimaccudukanus okcuaoB:
cojieoOpasyronire (OCHOBHBIC, KHUCIOTHBIE, aM(pOTEepHbIE) W HECoJe0oOpasylolue.
Homenknarypa okcmaoB. Pu3MYECKHE W XMMHYECKHME CBOMCTBAa OKCHUIOB. I[lomydenwue
OKCHJIOB.

OcHoBanusi. Knaccudukaiusi ocCHOBaHUM: MIEIOUU U HEPACTBOPUMBIE OCHOBAHWUSI.
Homenknatypa ocHoBaHuii. @PuU3MUYECKME W XHUMUYECKHME CBOWCTBA OCHOBAHUMU.
[TosrydeHrne OCHOBaHUI.

Kucnotel. Krnaccupukanus kucnor. Homenkmarypa kucioT. Pusznyueckue u
XMMHUYECKUE CBOWMCTBA KUCIOT. Psan aktuBHOCTM MetaimioB H. H. bekeroma. Ilonyuenue
KHCJIOT.

Conmu. Howmenkmnarypa coieil. PuU3NYECKHME MW XUMHYECKHE CBOWCTBA COJICH.
[TomyueHue couei.

['eHeTnyeckas CBSI3b MEXKIY KJIACCAMU HEOPTraHUYECKUX COCIMHEHMUI.

Xumuueckuii IKCnepumenm:

KaQ4ECTBEHHOE ONPEACICHUE COJIEP)KAHUSA KHUCIOPOJAa B BO3IyXE, MOJyYEHHUE,
coObupanue, pacrmo3HaBaHWEe W  HW3YYEHHUE CBOMCTB  KHCIIOpoJa, HaOIoIeHue
B3aUMOJICHCTBUS BEUIECTB C KHUCJIOPOJOM M YCJIOBUS BO3HMKHOBEHHS W TPEKpPaIICHUS
ropeHusi (Tokapa), O3HaKOMJICHHE C oOpas3laMu OKCHUJOB U OIHCAHUE WX CBOWCTB,
MoJlyuyeHue, coOupaHue, paclo3HaBaHWE W HU3YyYCHUE CBOMCTB BojopoAa (ropeHue),
B3auMojielicTBUEe Boaopoja C okcugoM wmead (II)  (BO3MOXXHO  HCMOJIb30BaHUE
BUJIEOMATEPHUAITIOB), HAOJIOIeHHE 00PA3I[OB BEMIECTB KOJUYECTBOM | MOJIb, MCCIIEIOBAHUE
0COOEHHOCTE PacTBOPEHHUsI BEUIECTB C PA3IMYHON PacTBOPUMOCTBHIO, MPUTOTOBIICHUE
pAaCTBOPOB C ONPEAEITEHHON MACCOBOM J10JIENM pACTBOPEHHOTO BEIIECTBA, B3AUMOICCTBUE
BOJbl C MeTaulaMu  (HaTpueM U KajlblueM) (BO3MOXHO  HCIIOJb30BaHUE
BUJICOMATEPHUATIOB), HKCCIIECOBaHNE OOpa3llOB HEOPTAaHMUYECKHX BEIIECTB Pa3IMYHBIX
KJIACCOB, HAOJIOICHWE W3MEHEHUS OKPACKW WHAMKATOPOB B PACTBOPAaX KHUCIOT U
niesoue, u3yueHue BzaumonaercTBus okcuaa meau (II) ¢ pacTBopom CepHOM KHUCIOTHI,



KHUCJIOT ¢ METAJUIAMH, PEAKIMN HEUTPaAIU3aluy, OJy4YeHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHUE OJHOTO METAJUIA IPYTMM M3 PacTBOPa COJM, PELICHUE YKCIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BaxxHenmme Kiraccsl HEOPraHUMYECKUX COCTUHEHUI.

IMepuoauueckuii 3akoH u Ilepuoauyeckas cucremMa XUMHYECKHX 3J1eMeHTOB /I,
N. MenpaeaeeBa. Crpoenne aroMoB. XuMudYeckasi CBsi3b. OKHCIUTEIbLHO-
BOCCTAHOBUTEJbHbIC PEaKIUU

[lepBble MONBITKM KiIacCU(UKAIMM XUMUYECKHX 3JIEMEHTOB. lloHsTHE O rpymnmax
CXOJIHBIX 3JIEMEHTOB (ILEJIOYHBIE U IIEIOYHO3EMENIbHbIE METAJUIbl, TaJOTeHbl, UHEPTHBIC
rasbl). DJIEMEHTHI, KOTOpPbIE 00pa3yroT aM(pOTEPHbBIE OKCUIBI U THAPOKCHU/IBI.

Ilepuonnueckuit 3akoH. llepuomnueckas cucremMa xumuyeckux siaemeHToB J[. .
MenpneneeBa. KopoTkonepuoanas u JuIMHHONIEpHOIHAs popMbl [lepuonnyueckoi cucTeMsl
xumuyeckux sneMeHToB [[. M. Menneneesa. [lepuonsl u rpynmel. OU3WYECKAN CMBICIT
IIOPSAKOBOIO HOMEPA, HOMEPOB MIEPUOA U TPYIIIIBI HIEMEHTA.

Crpoenne atomoB. CocrtaB aroMHbIX sjaep. M3orombl. Onexktpossl. CTtpoeHue
AIIEKTPOHHBIX 000JIOYEK aTOMOB MEpBbIX 20 XMUMHYECKUX 3JeMeHTOB Ilepumonnueckoi
cucrembl J[. M. MenneneeBa. XapakTepUCTHKAa XHWMHYECKOTO DJJEMEHTA IO €ro
nonoxxenuto B [lepuognueckont cucreme /. . Menneneena.

3aKOHOMEPHOCTM  M3MEHEHHMS  paJuyca aTOMOB  XUMHUYECKHUX  DIIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB I10 IPYNIIaM U IEPUOLAM.

3nauenune Ilepuonnueckoro 3akoHa u llepuognyueckord CHCTEMBI XUMHYECKUX
AJIEMEHTOB JUIS pa3BUTHA HAYKHU U nipakTuku. [1. 1. Mennenees — y4€Hbli U rpaKJaHUH.

Xumnueckass  cBsa3b.  KoBanenTHass  (mosispHas W HEMOJIIPHAs)  CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBA3b.

Crenenp oxucneHus. OKHCIUTENBHO-BOCCTAHOBUTENBHBIE peakuuu. IIpormecchbl
OKHCJICHHS M BOCCTAHOBJICHHS. OKHCIIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pa3ioB BEIIEeCTB METAIIOB U HEMETAJJIOB, B3aUMOJICHCTBUE THIPOKCHIA
IMHKA C pacTBOPaMHM KHCIJIOT M MIEJIOYEH, IMPOBEACHUE ONBITOB, HWILIFOCTPUPYIOIIUX
IPUMEPHI OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN (FOpeHre, peakiuu pa3ioKeHus,
COCIUHEHUS ).

Mesicnpeomemmnuie ceasu

Peanuzanust MeXNpeAMETHBIX CBA3€d IMpU H3YYEHUM XUMUU B 8 Kjacce
OCYIIECTBIISIETCS UePE3 UCIIOJIB30BaHUE KaK 00X €CTeCTBEHHO-HAYUHbIX MOHITHIA, TaK U
MOHSATHM, SIBJISFOIIMXCS CUCTEMHBIMM JJISI OTAEIBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO1ue ecTecTBEHHO-HAYUYHbIE MOHSTHUSA: HAay4YHBIM (haKT, TUIOTE3a, TEOPHs, 3aKOH,
aHalu3, CHUHTe3, Kiaccuukanus, MNEePUOJUYHOCTb, HAONIOJEHUE, DSKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.



@dusuKa: Marepus, aroMm, JJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIWJ, H30TOIIBI,
PaIMO0aKTUBHOCTb, MOJICKYJIa, JIEKTPUUYECKUM 3apsiji, BEIIECTBO, TEN0, O0BEM, arperaTHoe
COCTOSIHME BEIECTBA, Ta3, (U3WYECKHUE BEIMYMHBI, CIUHUIBI H3MEPEHHS, KOCMOC,
IJIaHETHI, 3BE€3/1b1, COoNHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, tumpocdepa, MUHEpabI, TOPHBIE MOPOIBI, TIOJE3HBIE
MCKOIIa€MbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYeECKasi peaKIus

Ilepuonnueckuit 3akoH. llepuomnueckas cucremMa xumuyeckux siaemeHToB J[. .
MenpaeneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB XHMHUYECKUX
AJIEMEHTOB TEPBBIX TPEX MEPUOJOB, KaIMs, KAIbIUSI U UX COCIMHEHUN B COOTBETCTBUM C
IIOJIOKEHUEM DJIEMEHTOB B [leprnoanueckoi cuCcTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BellecTBa: BUAbI XUMUYECKOUN CBSI3U. THUIBI KPUCTAIUIMUECKUX PELIETOK,
3aBUCHMOCTb CBOKCTB BEILIECTBA OT TUIA KPUCTALINYECKON PEMIETKN U BUJA XUMHYECKON
CBSI3H.

Knaccudukaiys 1 HOMEHKJIaTypa HEOPTaHUYECKUX BEIIECTB. XUMUYECKHUE CBOICTBA
BEIIECTB, OTHOCAIIMXCS K Pa3JIM4HbIM KJIacCaM HEOPraHWYECKUX COCIUHEHMH,
T€HETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanus XUMUYECKMX peaklWil MO pa3IWyHbIM Mpu3HakaM (10 YUCITy U
COCTaBY YYaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIJIOBOMY 3P(DEKTy, MO U3MEHEHUIO
CTENEHEH OKHUCIICHUS XHMHYECKHUX DJJIEMEHTOB, 10 OOpaTUMOCTH, IO YYacTHIO
KaTanu3aropa). JK30- U SJHAOTEPMUUYECKUE PEAKIINU, TEPMOXUMUYECKHE YPABHEHUS.

[TonsitTue o ckopoctu Xumudeckol peaknuu. [lonstue o0 oOpaTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakiusax. [[oHSTHE O TOMOIE€HHBIX U TE€TEPOTCHHBIX
peakuusx. Ilonsatue o karamuse. IloHsTHE O XUMHYECKOM paBHOBeCcHHU. DaKTOpBHI,
BIIMSIFOIIME HA CKOPOCTh XUMUYECKON PEAKIIUU U MOJIOKEHUE XUMUYECKOTO PABHOBECHS.

OKHUCITUTETFHO-BOCCTAHOBUTEILHBIE PEAKIINH, JICKTPOHHBIN OalaHC OKHUCITUTEIHHO-
BOCCTAHOBUTEIBHOU peaxkuumu. CocraBnenue YpPaBHEHUU OKUCJIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUN C UCIIOIb30BAaHUEM METO 1A JIEKTPOHHOIO OajaHca.

Teopus >NEKTPOIUTUUECKOW AUCCOLUMAIMU. IJEKTPOJUTBI M HEIICKTPOIUTHI.
Katnonbsl, aHumoHbl. MeXaHU3M JUCCOLMALMM BEIIECTB C Pa3JIMYHBIMU  BUJIAMHU
XuMudeckoi cBs3u. CteneHs aucconuanuu. CHIbHBIC U CIa0bIe DJIEKTPOJIUTHI.

Peakuiun wmoHHOTO OOMEHa. YCNOBUS TPOTEKAHHWS peakIiuii HOHHOTO OOMEHa,
MIOJIHBIE M COKPAILIEHHBIE MOHHBIE ypaBHEHHS peakiuil. CBONCTBa KUCIOT, OCHOBAaHUU U
COJIEW B CBETE€ NPEJICTABICHUN OO0 3JIEKTPOJUTUYECKOM aucconuanuu. KadecTBeHHbIE
peakunu Ha noHbL. [IoHsTHE O TMApONIU3E COJIEH.

Xumuueckuii IKcnepumenm:



O3HAKOMJIEHUE C MOJEISIMHU KPUCTAUIMYECKUX PEIIETOK HEOPTAHUYECKUX BEIIECTB —
METaJUIOB U HeMeTauioB (rpadura W amMasa), CIOKHBIX BEIMIECTB (XJOpHAa HATPHS),
UCCJIEI0BAHUE 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOW PEAKIMU OT BO3JAECUCTBUS Pa3IMUHBIX
(bakTopoB, HCCIENOBAaHUE BJIEKTPOIPOBOJHOCTH  PACTBOPOB  BEIIECTB, Mpolecca
JUCCOIIMAIIMKN KUCIIOT, IIeJI0Uei U coliel (BO3MOKHO MCIIOJIb30BaHNE BUIEO0 MATEPUATIOB),
IPOBEICHUE ONBITOB, WUIIOCTPUPYIOIIUX MPU3HAKA NIPOTEKaHUS PpEaKIUil HOHHOTO
obmena (oOpa3oBaHME oOcajaka, BBIICICHUE Ta3a, OOpa30BaHHWE BOJBI), OIBITOB,
WUTIOCTPUPYIOUIUX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKIuil (ropeHue,
peakiMK pa3lIoKeHHs, COCJUHEHUs), pacllO3HABaHUE HEOPraHMYECKUX BEIIECTB C
MOMOIIIbI0 KAYECTBEHHBIX PEAKIINI HA MOHBI, PELICHNE SKCIIEPUMEHTAIIBHBIX 33/1a4.

Hemertanibl 1 MX coeiMHEHUSA

OO0mast xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOEHUsI aTOMOB, XapaKTEPHbIE
crenieH okucieHus. CTpoeHne U pU3n4YecKrue CBOMCTBA MPOCTHIX BEIECTB — rajOreHOB.
XUMHUECKHE CBOMCTBA Ha MpUMepeE XJIopa (B3aUMOJICHCTBUE ¢ METAJJIaMU, HEMETaJlIaMH,
niesioyamu). XaopoBoaopon. ConsiHas KHCIOTa, XUMUYECKHME CBOMCTBA, MOJy4YEHHE,
npuMeHeHue. JlencTBre XJiopa M XJOpOBOJAOPOJA HA OpraHM3M 4YesnoBeka. BakHeimme
XJIOPUIBI U UX HaXO0KJIEHUE B IPUPO/IE.

O6mast xapakrepuctuka 31eMeHTOB VIA-rpyrrbl. OcCOOEHHOCTH CTPOCHUSI aTOMOB,
XapakTepHble CTeneHn okucieHus. CTpoeHne n pu3nYecKue CBOMCTBA MPOCTHIX BEIECTB
— KHUCJIOpOJa U cepbl. AJUIOTPOIHbIE MOAU(UKAIIMU KUCIOPOJa M Cepbl. XUMUUYECKUE
cBoiicTBa cepbl. CepoBOOPO, CTpoeHue, (PU3NYECKUe U XUMHUECKUEe CBOMCTBA. OKCUIbI
Cepbl Kak NpPEJCTaBUTEIN KUCIOTHBIX OKcuaoB. CepHas Kuciora, (U3NYECKUE WU
XUMUYECKHE CBOMCTBa (OOIIME KaK MPEACTaBUTENS Kjacca KHUCIOT U clienu]uueckue).
XUMUYECKUE PEaKIUH, JIeXkKalllhe B OCHOBE NMPOMBIIIIEHHOTO C0co0a MOTy4YeHHs CEpPHOI
KUCHOTHI. [Ipumenenne cepHoit KucimoThel. CoMM CEPHOM KUCIOTHI, KAYECTBEHHAS PEAKLIUS
Ha cynabdar-uoH. Haxoxnaenwe cepbl U €€ COEIUHEHHH B MpUpOJE. XHUMHUYECKOE
3arpsA3HEHUE OKPYIKAIOILIEH CPebl COEIMHEHNUAMM CEPBI (KUCIOTHBIE JOXKIU, 3arpsiI3HEHNE
BO3]lyXa U BOJOEMOB), CITOCOOBI €T0 MPEIOTBPAIICHHUS.

OO6mast xapakTepucThKa 351eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTEpHbIE CTENEHU OKHUCIECHMS. A30T, pacnpoCTpaHEHHE B MpUpoje, (pU3nvecKue u
XUMUYeCcKrue cBoMcTBa. KpyroBopor azora B mnpupoae. AMMHAK, €ro (PU3UYECKHE U
XUMHUYECKHE CBOWCTBA, MOJlydeHHe U npumeHeHue. Colu aMMOHMS, MX (PU3UYECKHE U
XUMHUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiiusi Ha MOHbI aMMOHUS. A30THas
KHCJIOTa, €€ TmoJiydeHue, (U3MUeckue W XUMHUYECKHME CBOMcTBa (00mmMe Kak
MpeACcTaBUTENs Kiacca KHUCIOT U creuudduueckue). VMcnonb3oBaHue HUTPATOB U COJIEH
aMMOHHS B KaY€CTBE MUHEPAJIBHBIX yA00peHn. XUMUYECKOe 3arpsi3HEHNE OKPY KaIoIeH
Cpenbl COENMHEHUSIMU a30Ta (KUCJIOTHBIE JOXAHW, 3arps3HEHHE BO3AyXa, IOYBBI U
BogoémoB). Dochop, amtorponnbie Mmoaudukauu docdopa, GU3NUIESCKUE U XUMUIESCKUE



ceorictBa. Oxcun dochopa (V) u dochopnas kucnora, GU3MIECKUE W XUMHUUYECKHE
CBOIICTBa, mosryueHue. Mcnons3zoBanue GpochaTtoB B KauecTBE MUHEPAIBHBIX y100pEHUIA.

Obmas xapakrepuctuka 3meMeHToB [VA-rpynmnsl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIE  CTENEHW  OKHUCJIEeHMs.  YIJIepoja,  auIOTPOINHbIE  MOAU(UKALUH,
pacnpocTpaHeHue B TpuUpoje, (u3myeckue W XUMHUYECKHE CBOMCTBA. AmcopOims.
Kpyrosopot yraepona B mpupojne. OKcuasl yriepoaa, UX (PU3MUECKUE U XUMUYECKHE
CBOMCTBA, JIECTBHE HA JKUBBIE OPraHU3MBI, MIOJYYEHHE U MPUMEHEHUE. DKOJIOTHYECKUE
npoOiembl, CBs3aHHbIE ¢ okcuaoMm yriaepona (IV), rumoreza riobalbHOIO MOTEIUICHUS
KJIMMaTa, MapHUKOBBIM 3¢ dekT. YronpHas kuciaota U €€ coiid, uX (GU3HUYECKHE U
XUMHUYECKUE CBOMCTBA, MOJyYeHUE U nMpuMeHeHne. KauecTBeHHast peakiusi Ha KapOoHat-
noHbl. Mcnonb3oBaHue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO3SMCTBE.

[lepBoHauanbHbIE TOHATHUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIUHEHHUSIX
yriaepoja (MeTaH, 9TaH, STWJICH, alleTWICH, 3TaHOJ, TIUIEPUH, YKCYCHas KHCIIOTa).
[IpuponHbie UCTOYHUKH YTIIEBOJOPOJOB (Yyroib, MPUPOAHBIN ra3, He(PTh), MPOAYKTHl HUX
nepepaboTku (OCH3UH), UX POJIb B OBITY W MPOMBINLICHHOCTU. [loHATHE O OMOIOTrHYECKH
BAKHBIX BEIIECTBAaX: JXHUpaxX, OeJKax, YIJIeBOJaxX — M MX pOJId B JKU3HU YEJIOBEKa.
MarepualibHOE €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCTMHEHUM.

Kpemunii, ero ¢gusnyeckne m XUMUYECKHE CBOMCTBA, MOJY4YEHHWE M MPUMEHEHUE.
Coenunenusi kpemHusi B npupojie. OOmue npencrasieHus o6 okcuae kpemuus (IV) u
KpeMHHUEBOW KuciioTe. CHIMKAThl, UX HCHOJIb30BAaHUE B OBITY, B MPOMBILIIEHHOCTH.
Baxueiiimue crpoutenbHble  MaTepualibl:  K€paMuKa, CTEKJIO, IIEMEHT, OETOH,
xene300eToH. [IpobmeMbl 0€30MacHOr0 HMCIOJB30BaHUS CTPOUTENIBHBIX MAaTEpUaAlOB B
ITOBCEHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

M3yuyeHHEe OOpa3l0B HEOPraHUYECKUX BEIIECTB, CBOWCTB COJISHOW KHUCIIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEaKIMi Ha XJIOPHI-UOHBI M HAOJIOJCHHE TPU3HAKOB HX
MPOTEKaHMSs, OMBITHI, OTPAXKAIOMINE PU3NUECKUE U XUMUYECKUE CBOMCTBA raJOTEHOB U MX
COEIMHEHMH (BO3MOKHO MCIOJIB30BaHUE BUEOMATEPUATIOB), O3HAKOMJIEHUE C 00pa3LaMu
XJIOpUZ0B (TrajJoOTeHHUIO0B), O3HAKOMJICHHE C oOpaslamMu cepbl U €€ COeIUHECHUSIMU
(BO3MOXKHO HCIMOJIb30BAaHUE BHJICOMATEPUANIOB), HAOJIOACHUE TMpoliecca OOYTIIMBAHUS
caxapa IOJ JEUCTBUEM KOHUECHTPUPOBAHHOW CEPHOW KHUCIIOThI, N3YYEHHE XMMHUYECKHUX
CBOMCTB pa30aBJICHHOM CEPHOM KHCJIOTHI, MPOBEJACHUE KA4YeCTBEHHOW peakiuu Ha
cynbdaT-uoH U HaOJIO/IeHHE MPU3HAKA €€ MPOTEKaHUs, 03HAKOMIIEHHE € (PU3MYECKUMU
cBoMcTBamMM a3zota, ¢dochopa U HUX COECAUHEHUU (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpHANOB), o0OpaslaMu a30THBIX U (POochOpHBIX yAOOpEHUH, MOIyUYEHHE,
coOupaHue, paclo3HaBaHWE W U3YyYEHHE CBOICTB aMMHaKa, NMPOBEICHUE KayeCTBEHHBIX
peaknuii Ha MOH aMMOHUS W (ochaT-WOH W M3YYCHHE TPU3HAKOB WX TMPOTEKAHWS,
B3aMMOJICUCTBHE KOHUEHTPUPOBAHHOM a30THOM KHUCIOTHI C MeIbl0 (BO3MOXKHO



UCIIOJIb30BAaHUE BHUIEOMATEPUATIOB), H3YYEHUE MOJENEH KPUCTAUIMYECKUX PEIIETOK
anMasa, rpaduta, QynuepeHa, O3HaAKOMIICHHE C MPOIECCOM aJICOpPOIMH PacTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM MPOTHBOTa3a, MOJyuyeHUE, COOMpaHue,
pacno3HaBaHWE W W3YYEHUE CBOMCTB YIVIEKHCIOIO Ta3a, IIPOBEJCHHE KayeCTBEHHBIX
peakuuii Ha KapOOHAaT W CUJIMKAaT-MOHbI W HW3Y4YEHHME IPU3HAKOB MX IPOTEKAHMUS,
O3HAKOMJIEHME  C  NPOAYKIMENM  CWIMKATHOM  IPOMBINIICHHOCTH,  PEIICHUE
DKCIEPUMEHTAIIBHBIX 3a]1a4 110 TeMe «BakHEeNIMEe HEMETAIIIBI U KX COCUHECHUS.

MeTtasibl M X COCAUHEHUSA

OOmias xapakTepuCTUKa XHMUYECKUX DJJEMEHTOB — METAIJIOB HAa OCHOBAaHMM HX
nosiokeHus B Ilepuoandeckon cucremMe xumudeckux dieMeHTtoB [I. M. Menneneesa u
cTpoeHuss aroMoB. CTpoeHue MeTauioB. Meraiummyeckas CBs3b M METAJUIMYECKas
KpUCTAUIMYECKAsA PEIIETKA. OJEKTPOXMMHYECKUUA DA HANPSOKEHUW  METAJIIOB.
dusnueckre 1 XUMUYECKHE CBOMCTBA MeTaioB. OO0IIKe criocoObl MOTyYeHHUsT METAIIIOB.
[TonsiTue 0 KOPPO3UM METAIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT KOppo3uu. CIiaBbl
(cTanp, 4yryH, JIOpaTIOMUHUN, OpOH3a) U UX IPUMEHEHHE B ObITY U IPOMBIIUICHHOCTH.

[llemoynple MeTaJuibl: MOJIOKEHHWE B llepmoandeckod CUCTEME XUMHUYECKHUX
anemenTtoB J[. M. MeHneneeBa, CTpoeHHME HX AaTOMOB, HAXOXKJICHHE B NPHUPOLIE.
dusnuecke M XUMUYECKHE CBOMCTBa (Ha mpumepe Harpus U Kaiusi). Okcuasl U
TUAPOKCUIBI HATPUS U Kanus. [I[puMeHenne mea0uHbIX METaIOB U UX COCINHEHUM.

[[lenoyHO3eMENBHBIE METAJUIBI MAarHU M KaJbIUU: MOJOKEeHUE B Ilepmoamueckon
cucremMe xumudeckux 3iueMeHToB J[. . MenaeneeBa, CTpoeHUE UX aTOMOB, HAXOKJICHHUE B
npuposie. Pu3MUecKMe W XHWMHUYECKHE CBOMCTBA MarHus W Kaubluus. BakHeninue
COEIMHEHMUs] Kalblus (OKCHUI, THAPOKCHA, coiu). JKECTKOCTh BOJABI M CIOCOOBI €&
YCTpaHEHHUs.

AsromuHui: nosioxkenue B [lepuoanueckoit cucteme xumMudeckux 3memeHToB 1. U.
MeHnneneeBa, CTpOEHHME aTOMa, HAxXOXKIE€HHE B mpupone. dusznueckue U XUMUYECKHUE
cBoiicTBa amoMuHusA. AMGOTEpHbIE CBOICTBA OKCHU/IA U TUAPOKCUAA aTIOMUHUSL.

Kenezo: nonoxenune B Ilepuomnueckon cucremMe XuMHYECKHX 3jeMeHToB [ .
MeHnneneeBa, CTpOEHUE aTOMa, HAxXOXKIE€HHE B mpupone. dusznueckue U XUMUYECKHUE
cBoicTBa xene3a. Oxkcunpl, ruapokcuasl U conu xenesa (II) u xxenesza (III), ux cocras,
CBOMCTBA U NIOJTYyYEHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C 00pasllaMyd METAJJIOB U CIUIaBOB, UX (PU3MUYECKHUMH CBOWCTBaMH,
U3YUYCHHE  pE3yJbTaTOB  KOPPO3WHM  METAJUIOB (BOBMOXKHO  HUCIOJIb30BaHUE
BUJICOMATEPHUATIOB), OCOOEHHOCTEN B3aMMOJEHCTBUS OKCHJIA KaJIbLMs M HATpUs C BOJOU
(BO3MO>XHO HCIIOJIb30BaHUE BHJIEOMATEPHAIIOB), MCCIEIOBAHUE CBOMCTB YKECTKOW BObI,
polecca rOpPeHHsl Keje3a B KUCI0poae (BO3MOXKHO HCIIOJIb30BaHUE BUAEOMATEPUATIOB),
IIPU3HAKOB IPOTEKAHUSI KaYECTBEHHBIX PEAKIIMM HAa MOHBI: MarHus, KaJIbLUs, aTIOMAHUS,
nuHka, skene3a (II) u xenesza (III), meam (II), HaOGmroneHWEe U OMUCAHUE MPOIECCOB



OKpalllMBaHUs IJIaMEHU MOHAMHU HATpHsl, Kalausd U KaJbLUS (BO3MOYKHO HCIIOJIb30BAaHUE
BUJICOMATEPHUAIIOB), HCCIIENOBaHNE aM(pOTEPHBIX CBOWCTB THIPOKCHUAA QTIOMUHUSA U
TUAPOKCHJIA IMHKA, pEIIEHUE IKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe « BaxkHeiine Metasibl
U UX COCAMHEHUS.

XuUMHUSA U OKPY/KAKOLIAs cpeaa

BemecTtBa u Mmarepuansl B IIOBCEIHEBHOM JKM3HM 4YeloBeka. besomacHoe
UCIIOJIb30BAaHUE BEIIECTB W XHWMHYECKHX peakiuuid B ObiTy. IlepBag mnomomps mnpu
XUMHUYECKUX 0XKOTaxX U OTPaBICHUSX.

XUMHUECKOE 3arpsi3HEHHE OKpyKaromied cpeawsl (TpenenbHas —JOMyCTUMAas
KOHIIeHTpauusi BeimiecTB, nanee — IIJIK). Pomp XuMum B pelIEHUM 3SKOJIOTMUECKHUX
npooseMm.

Xumuueckuii IKCnepumenm:

u3ydyeHue oOpa3loB MaTepualioB (CTEKJIO, CIUIaBbl METAJJIOB, IOJIMMEPHbBIE
MaTepHabl).

Mescnpeomemnunie céasu

Peammszanpss MeXnpeaMETHBIX CBA3CH IpU  H3YyYEHUM XuUMUH B 9 Kiacce
OCYLLIECTBIISIETCS YEPE3 UCII0JIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHbBIX OHATHIA, TaK U
MOHATHUH, SBJISIOIIMXCS CUCTEMHBIMH I OTACJIBHBIX MPEIMETOB €CTECTBEHHO-HAy4YHOIO
IIUKIIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MOHATHSA: HAyYHbIM (pakT, TMIIOTE3a, 3aKOH, TEOpus,
aHanu3, CHUHTE3, Kilaccuukauus, TMNepUOJAUYHOCTh, HAOIIOJEHUE, SKCIEPUMEHT,
MOJICJIMPOBAaHUE, HM3MEPEHUE, MOJEJb, SBJICHHUE, MApPHUKOBBIM 3P EKT, TEXHOJIOrus,
MaTepuabl.

®dusnka: maTepus, aroM, 3JIEKTPOH, NMPOTOH, HEUTPOH, WOH, HYKIWJ, H3O0TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, AJIEKTPUUECKHUI 3apsil, MPOBOAHUKHU, MOIYIPOBOJIHUKH,
TUAJIEKTPUKH, (POTORIIEMEHT, BEUIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHUE BEIlEeCTBa,
ra3, pacTBOp, pacTBOPHUMOCTb, KpUCTAIIMYECKass pelETKa, CIUiaBbl, (U3NYECKUE
BEJIMYUHBI, €JAWHUIBI W3MEPEHUs, KOCMHUYECKOE NPOCTPAHCTBO, IIJIAHETHI, 3BE3MBL,
ComnHize.

buonorus:  ¢dotocunres, apixaHue, Ouocdepa, OSKOCUCTEMA, MHUHEPAIbHbBIE
yAOOpEHUS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHThI, TUTATEIbHbIEC BEILIECTBA.

['eorpadus: armocdepa, rumpocdepa, MUHEpaNbl, TOPHBIE TOPOIBI, TOJE3HBIE
VICKOITA€MBbIE, TOILJIMBO, BOJHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOTPAMMBI 11O XUMHUHU
HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHHSI IMPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3zoBaHUs
JOCTUTAIOTCSI B XOA€ OOydYeHHsT XUMUU B EIAMHCTBE Y4YEOHOW M BOCIHUTATEIBHOMN
NEATEIbHOCTH B COOTBETCTBUU C TPAJAMIMOHHBIMU POCCUHCKMMH COLHOKYJIBTYPHBIMHU H
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, NPUHATHIMU B OOLIECTBE MPaBUIAMH U HOpMaMu
NOBEJICHUS U CIIOCOOCTBYIOT MPOILIECCAM CaMOIO3HAHMSI, CAMOPA3BUTHUS M COLMAIN3ALUU
00yJaronmxcs.

JIM4HOCTHBIE Pe3yJIbTAThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIINXCA PYKOBOACTBOBATHCS
CHUCTEMOM MO3UTUBHBIX IEHHOCTHBIX OPUEHTALNNA U PACIINPEHUE ONBITA IEATEIBHOCTH Ha
€€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpUOTHYECKOr0 BOCIIMTAHMS:

LHEHHOCTHOTO OTHOIIEHHUS K OTE€YECTBEHHOMY KYJIbTYpPHOMY, HCTOPHUYECKOMY U
HAay4YHOMY HACJIEUIO, TOHUMAaHUS 3HaYEHUSI XUMUYECKON HAYKH B KU3HH COBPEMEHHOTO
oOuiecTBa, CHOCOOHOCTH BJaJ€Th JIOCTOBEpHOW HMH(OpManMed O MepeaoBbIX
JNOCTHIKEHHSIX M OTKPBITHUSX MHPOBOM M OTEYECTBEHHOW XMMHM, 3aMHTEPECOBAHHOCTH B
HAy4YHbIX 3HAHUAX 00 YCTPOICTBE MUpa U 0OIIECTBA;

2) rpam/JaaHCKOr0 BOCIIMTAHUA:

IIPEICTABIICHNS O COLIMAJIBHBIX HOPMax W MPaBWJIaX MEXJIMYHOCTHBIX OTHOLIEHUM B
KOJUIEKTUBE, KOMMYHUKAaTUBHOM  KOMIETEHTHOCTH B  OOIIECTBEHHO  IOJIE3HOMH,
y4eOHOUCCIIe10BaTEIbCKOM, TBOPUECKOM M JIPYTMX BHUJAX JEATEIbHOCTH, TOTOBHOCTH K
Pa3HOO0Opa3HOW COBMECTHOM JEATEIbHOCTH MPHU BBINOIHEHUH Y4€OHBIX, TO3HABATEIbHBIX
3a/lay, BBIMOJHEHUH XHUMHUYECKHX OKCIIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB,
CTpEMJICHUSI K B3aMMOINOHMMAHHUIO M B3aMMOIIOMOIIM B IIpoLEecce 3TOH yueOHOM
NEeATEIbHOCTH, TOTOBHOCTH OLIEHHBATh CBOE IMOBEJIEHNWE W MOCTYIIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M TMPABOBbIX HOPM C YYETOM OCO3HAHUS TOCIEIACTBUN
MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUYECKHE TMPEJCTABICHUS O BEIIECTBE M XUMHYECKOM peakUuy,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABJISIFOLINE OCHOBY JJIS
NOHUMAaHUsl CYIIHOCTH HAyYHOM KapTUHBI MHUpA, TPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPObI, B3aUMOCBS34X YEJIOBEKa C MPUPOAHOU CpPenoil, O
POJIM XMMHUH B IO3HAHUU ITUX 3aKOHOMEPHOCTEN;

MIO3HABATEJIbHBIE MOTHBBI, HAIIPABJIEHHBIE HA MOJIYYEHUE HOBBIX 3HAHUI M0 XUMUH,
HEOOXOUMbIE JIJIsi OOBSICHEHUSI HAOJIOIaeMBIX MPOLIECCOB U SBJICHUH, MMO3HABATEIILHOM,
MH(POPMALIMOHHON U YUTATENIbCKOM KYJbTYPhl, B TOM UYHCJIE HaBBIKOB CaMOCTOSITENIbHOM
paboThl ¢ y4eOHBIMU TEKCTaMH, CIPABOYHOMN JMTEPATYpOH, JOCTYIMHBIMU TEXHUUYECKUMU
cpeacTBaMu MH(POPMAITMOHHBIX TEXHOJIOTHIA;



UHTEpEC K O0YUYEHHUIO U TO3HAHUIO, TI0003HATENFHOCTh, TOTOBHOCTh U CLIOCOOHOCTH
K caM000pa30BaHUIO, TPOEKTHOW U HCCIEAOBATENIBCKOW JEATEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HANPaBICHHOCTH U YPOBHA 00y4EHHUS B JaJIbHEHIIIEM;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbS:

OCO3HAHME LEHHOCTH >W3HHM, OTBETCTBEHHOI'O OTHOLIECHUS K CBOEMY 310pPOBBIO,
YCTaHOBKH Ha 3[JOPOBBIA 00pa3 >KM3HU, OCO3HAHUE TMOCIEACTBUI M HENPUATHE BPETHBIX
npuBblYeK  (YMOTpeONIEHUSI  aJKOTroJisi, HApKOTUKOB, KYypeHHUs), HEOOXOAUMOCTH
coOroeHNs TpaBuIl 0€30I1aCHOCTH MpU 00pAaIllEHUU C XUMUYECKUMU BEIIECTBAMU B OBITY
Y PEAIbHOM KU3HU;

5) Tpy10BOT0 BOCIIMTAHMSI:

MHTEpPEC K MPaKTUYECKOMY H3YUYEHHUIO Mpodeccuil U TpyAa pa3IudyHOro poja,
YBaXEHUE K TPyAYy U pe3yJbTaTaM TPYyAOBOW AESATENbHOCTH, B TOM YHCJIE HAa OCHOBE
OPUMEHEHUS NPEIMETHBIX 3HAHUM [0 XUMHUHU, OCO3HAHHBIA BBIOOP WHAMBHIYaAJIbHOM
TPACKTOPUM MPOJODKEHHUS OOpa3oBaHMsi C Y4E€TOM JIMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX WHTEPECOB M TNOTPEOHOCTEH, YCHEIIHOU
npo(ecCUOHANBHON JEeATEIbHOCTH M Pa3BUTHS HEOOXOAMMBIX YMEHUH, TOTOBHOCTH
aJanTHPOBAThCA B MPOPECCUOHANTBHON CPEE;

6) 3K0J10rH4eCKOro BOCIIUTAHMS:

HKOJIOTUYECKU L€IeCO00pa3HOE OTHOUIEHHE K MPUPOJE KaK MCTOUYHUKY KU3HU Ha
3emiie, OCHOBE €€ CyIECTBOBAHMS, NMOHMMAaHUE LEHHOCTH 3J0pPOBOr0 M 0OE€30MacHOro
oOpaza JKW3HHM, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY (DU3HUUYECKOMY U
NICUXUYECKOMY 3/10pOBbIO, OCO3HAaHME IIEHHOCTH COOIIOACHUS MpaBuil O€30MacHOro
NOBEJICHUs NpU paboTe C BEIECTBAMH, a TAKXKE B CUTYALUAX, YTPOKAIOLIUX 3JOPOBBIO U
JKU3HHU JIFOEH;

CIIOCOOHOCTH PUMEHSThH 3HAHUS, MOTyYaeMble MTPU U3YUEHUU XUMUU, ISl PELICHUS
3a7a4, CBS3aHHBIX C OKPYJKAIOLIEW NIPUPOAHOM CpEeNoM, IJs IIOBBILICHUS YPOBHSA
HKOJIOTUYECKOMN KYJBTYphl, OCO3HAHMSI TJI00AIBHOIO XapakTepa 3KOJOTHYECKUX MpoOiIeM
Y IIyTEeW UX PELICHHs IOCPEACTBOM METOJOB XHUMHH, SKOJOTUYECKOIO MBIIUICHUS, YMEHUS
PYKOBOJICTBOBAThCSl UM B MTO3HABATENIbHON, KOMMYHUKATUBHON U COLIMAIBHON MTPAKTHUKE.

METANPEIJMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX pe3yIbTaTOB BBIACISIOT 3HAYUMBbIE JIJ1s1 OPMUPOBAHUS
MUPOBO33pEHUSI OOILIEHAYYHbIE MOHATHS (3aKOH, TEOpWs, MPHUHIMUIM, TuUnoresa, (axr,
CUCTEMA, MPOLECC, SKCIEPUMEHT M JPYTroe€.), KOTOPhIE HMCHOJIB3YIOTCS B €CTECTBEHHO-
HAy4YHbIX YUYEOHBIX MpEAMETaX W IMO3BOJIAIOT HAa OCHOBE 3HAHUW M3 ATHUX MNPEIMETOB
(opMUpPOBATh NPEACTABICHUE O LEIOCTHOW HAyYHOW KapTHMHE MUPA, U YHUBEPCAJIbHBIC
yueOHble AecTBUs (MO3HABATENbHbIE, KOMMYHHKATHUBHBIC, PETYJSATUBHBIE), KOTOPHIE
oOecrieunBarOT (POPMUPOBAHHWE TOTOBHOCTH K CaMOCTOSITENIbHOMY IUIAHUPOBAHHUIO U
OCYIIECTBIICHUIO yU€OHOMN JEATEeIbHOCTH.

ITo3HaBaTe/IbHbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA



ba3oBble Jiornueckue AeMcTBUA:

YMEHHSI UCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU 3HAHUM:
pPacKpbIBaTh CMBICII XUMHUYECKUX TOHITUH (BBIACISITh HMX XapaKTepHbIE MPU3HAKU,
yCTaHaBJIMBAaTh B3aWMOCBS3b C JPYTMMH TOHATHSAMH), MCIOJIB30BaTh IOHATHS JIJIs
0OBSICHEHUS OTACIbHBIX (PAKTOB W SBJICHUH, BBIOMpPATh OCHOBAHHUS W KPUTEPUHU IS
KIaccu(UKAMi XUMHUYECKUX BEIIECTB M XHMHYECKUX PEaKIHWi, YyCTaHABIUBATH
MPUYUHHO-CJICJACTBEHHbIC CBSI3M MEXJYy OOBEKTaMU HW3YyYE€HUS, CTPOUThH JIOTUUYECKHUE
paccyxaeHus (MHAYKTUBHBIC, JEIyKTUBHBIC, IO aHAJIOTHWH), JejJaTh BBIBOJABI U
3aKJIIOUCHUS,

YyMEHHE TPUMEHSATH B  IIpoIlecce TIO3HAHMSA TMOHATUA  (IIpPeAMETHBIE H
METaNnpeIMETHbIC), CUMBOJIMYECKUE (3HAKOBBIE) MOJCNIH, HCIOJb3yEMbIE B XHUMUH,
npeoOpa3oBbIBATh IMIMPOKO NPUMEHSEMbIE B XHMHUU MOJCIBbHBIC TMPEICTABICHUS —
XUMHUYECKUH 3HAK (CUMBOJI 3JIEMEHTA), XUMHYecKas ¢hopMyJia U YpaBHCHHUE XUMHUYECKOM
peaKkIuy — TMpHU pelIeHUH y4eOHO-ITO3HABATENIbHBIX 3a7ad, ¢ Y4ETOM ATHUX MOJIEIbHBIX
MPEACTABICHUM BBIABJISAT, M XapaKTepU30BaTh CYIICCTBEHHBIC MPU3HAKU H3Y4aeMbIX
OOBEKTOB — XHWMHUYECKHUX BEIIECTB U XUMHUYECKUX pEaKIui, BBISIBIATH OOIIUE
3aKOHOMEPHOCTH, MPUUYUHHO-CIICICTBEHHbIE CBA3M M MPOTUBOPEUUS B H3YyYaeMbBIX
npoleccax v siBICHUSX.

ba3oBble ucciieioBare/IbCKHe AeiCTBUS:

YMEHHE HCTOJb30BaTh MOCTABJICHHBIE BOMPOCHI B KAU€CTBE MHCTPYMEHTA MO3HAHUSI,
a TaKk€ B KaueCTBE OCHOBBI /i1 ()OPMHUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CY)KJICHUI;

NPUOOpETEHUE OIbITa TI0 IJIAHUPOBAHMIO, OpraHU3alldd MW  MPOBEICHUIO
YYCHUYECKUX SKCIIEPUMEHTOB, YMEHHE HAOIIOJATh 3a XOJI0M IIPoIecca, CaMOCTOSTEILHO
IPOTHO3UPOBATh €r0 Pe3yibTaT, (POpMyIHpOBaTh 0OOOIIEHUS U BBIBOJIBI 1O pe3yJibTaTaM
MPOBEJEHHOTO OMbITA, UCCIEAOBAHMSA, COCTABIIATH OTUET O MIPOJICTTAaHHON padoTe.

Pa6ora c nundopmanueii:

yMEHUE BBIOMpaTh, aHATU3UPOBATh U MHTEPIIPETUPOBATH WHHOPMAITUIO PA3IAYHBIX
BUJIOB U (OpM TPEACTaBICHUS, TMOJIy4YaeMyl M3 pa3HbIX MCTOYHUKOB (HAYYHO-
NONyJISIpHAsl JUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIPaBOYHBIE TOCOOUS, PECypChl
HNHTepHeTa), KpUTUYECKU OIEHUBATh MMPOTUBOPEUYUBYIO U HEIOCTOBEPHYIO HHGOPMAIIUIO;

yMEHUE TPUMEHSTh pa3IMYHbIE METOJbl U 3ampoChl TMPU TOUCKE €W OTOOpe
uH(OpPMAITUU U COOTBETCTBYIOMIUX JAHHBIX, HEOOXOIUMBIX ISl BBIIOJTHEHUS! YUEOHBIX U
MO3HABATENbHBIX 3a7a4 ONpPEACIIEHHOrO THMa, MPUOOPETEHUE OIbiTa B 00JacTH
WCIIOJIb30BaHUsl UHPOPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUM, OBJIAJICHUE KYJIbTYpPOH
AKTUBHOTO WCIIOJh30BAHMS PA3JIMYHBIX MOUCKOBBIX CHCTEM, CAMOCTOSTEIHLHO BBIOMPATh
ONTUMANBbHYIO (GOpMy TMpeACTaBiICHUS WHGOPMAIIMM W WUIIOCTPUPOBATH pEIIacMbIe
3a/ladyd HECJIOKHBIMH CXEMaMH, JIuarpaMmamu, Apyrumu QopMamu Tpadukd U HX
KOMOHMHAIUSIMU,



yYMEHHE HCIOJIb30BaTh U aHATM3UPOBATH B MpoIlecce YUeOHOM U UCCIeI0BaTEIbCKON
JeSTENIbHOCTH HWH(OpPMAIMIO O BIUSHUU MPOMBIIUIEHHOCTH, CEIbCKOTO XO34WCTBA U
TPAHCIIOPTA HAa COCTOSIHUE OKPYKAIOIIEW PUPOJHOMN CPEBI.

KoMMyHHMKAaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIE 1eHCTBHA:

YMEHMs 33JaBaTh BOIPOCHI (B XOJ€ Auajiora M (WiM) JUCKYCCHUHM) IO CYLIECTBY
oOcyx1aeMoil TeMbl, (OPMYIHUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHHO BBITOTHEHHUS
MPEIIOKEHHON 3a]1a4H;

YMEHUS INPEACTAaBIATh NOJIYYEHHBIE PE3yJIbTaThl IMO3HABATEIBHOW NEATEIBHOCTH B
YCTHBIX M TNHMCBMEHHBIX TEKCTax; JEJaTh IPE3CHTALHUI0 pPe3yJbTaTOB BBINOJHEHUS
XMMHUYECKOTO JKCIepuMeHTa (J1abopaTOpHOro OmbITa, J1abOpaTOPHOW paboThl IO
UCCJIEI0BAHUIO CBOMCTB BEUIECTB, yU€OHOTO MPOEKTA);

yMEHUsI  y4eOHOro  COTpPYJHHYECTBAa CO  CBEpCTHMUKAMHM B  COBMECTHOM
IIO3HABATEJIbHOM M HCCIIEJOBATEIbCKON JIEATEIIBHOCTH INPHU PEIICHHH BO3HUKAIOIIMX
npo6sieM Ha OCHOBE yuéTa OOIIMX MHTEPECOB M COIJIACOBaHMS MO3ULMNA (00CYyXIeHUS,
OOMEH MHEHMSIMH, «MO3TOBBIE€ IITYpPMbD», KOOpPJWHALUSA COBMECTHBIX JE€HCTBHUIA,
onpeaereHue KPUTEPUEB MO OIIEHKE KaueCTBA BHIMIOJIHEHHOW paOOThI U IpyTue).

PerynsiTuBHbBIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA:

YMEHUE CaMOCTOATEIBHO  OINpEACNATh LEIu  JACSITENbHOCTH, IUIAaHUPOBATh,
OCYIIECTBIISAITh, KOHTPOJIMPOBaTb M MpPU HEOOXOJUMOCTH KOPPEKTHPOBATh CBOIO
NesATEIbHOCTh, BBIOMpAaTh HauOosiee H(P(EKTUBHBIE CHOCOOBI pEIICHUS YYEOHbIX U
MIO3HABATEIbHBIX  3a/1a4, CaMOCTOATENIbHO  COCTaBJSATh  WIM  KOPPEKTUPOBATh
MIPEJIOKEHHBIM AJITOPUTM JEUCTBUM MHPHU BBIIIOJHEHUU 3aJaHUNA C YYETOM IOJIYyUECHUS
HOBBIX 3HaHUN 00 u3y4daeMbIX OOBEKTaX — BEIIECTBAX M pEeaKUHUsiX, OLEHUBATh
COOTBETCTBUE IIOJIy4YEHHOIO pe3yJibTaTa 3asBJICHHON LEIW, YMEHHE HCIOJIb30BaTh U
aHAJM3UPOBATh KOHTEKCTHI, PEIJIAracMbIE B YCIOBUU 3a1aHUM.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeIMETHBIX pe3ysibTaTOB MO OCBOEHHUIO 00S3aTEIbHOrO COJIEp:KaHus,
YCTaHOBJICHHOTO JaHHOUM enepanbHol pabodeil mporpaMMoi, BBIACISIIOT: OCBOCHHBIC
0o0yyYarouMMucss Hay4YHbI€ 3HAHUSA, YMEHHUS M CHOCOOBI IEWCTBHM, crielupuyYecKue s
peIMETHON 001acTh «XUMUsS», BUJIbI JEATEILHOCTH MO MOJIYYEHUIO HOBOT'O 3HAHMS, €r0
UHTEpHNpETaluy, TpeoOpa3oBaHUI0O U MPUMEHEHUIO B PA3JIMYHBIX YYE€OHBIX M HOBBIX
CUTyalUsX.

K xoniy oOyueHuss B 8 kiacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHU:

e pacKpbpIBaTh CMBIC]I OCHOBHBIX XUMHWYECKHUX IOHATUH: aToOM, MOJIEKYJIa,
XUMHYECKUN DJIEMEHT, IIPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECH
(omHOpOAHAs M HEOJHOPOJHAs), BAJICHTHOCTb, OTHOCHUTENIbHASI aTOMHas H
MOJIEKYJISIPHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpPHAs Macca, MaccoBas
JI0JI1 XUMHUYECKOTO JIEMEHTA B COEAMHEHUH, MOJISIPHBIM 00BEM, OKCHJ, KHCIIOTA,



OCHOBAHHUE, COJIb, AIEKTPOOTPUIIATEILHOCTh, CTENEHb OKUCICHUS, XUMHUYECKas
peakius, KiaccuuKaIus peakifii: peakiuy COSTMHCHIS, PEaKIIUU Pa3I0KCHUS,
peakIuy 3aMEIICHHs, pPeakiuu OOMEHa, JK30- M DHIOTCPMUUYECKHE PEaKIIHH,
TeryioBo 3((dexT peakiuu, sApo aroma, SJICKTPOHHBIA CJIOW aToma, aTOMHas
opOuTaNb, paauyc aroMa, XHWMHUYECKass CBS3b, IOJSApHAs M HEMOJSpHAs
KOBaJICHTHAsl CBS3b, MOHHASI CBSA3b, MOH, KATUOH, aHUOH, PacTBOP, MaccoBasi 101
BelllecTBa (IPOLICHTHAsI KOHIIEHTpPAIUsi) B pacTBOPE;

WJUTKOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHSATUHA U IPUMEHSTh
9TU MOHATHUS MIPU ONMCAHUY BEILIECTB U UX MPEBPAILLCHHUII;

UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JJISi COCTaBlIeHHUS (DOpMyINl BElIEeCTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

ONPENIENATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTCTICHD
OKHUCJICHHS JIEMEHTOB B OMHAPHBIX COCAMHEHUSIX, PUHAIICKHOCTh BEIIECTB K
ONpEeICIEHHOMY KJIacCy COCAMHEHHM 1Mo ¢opMmyiaMm, BHJ XUMUYECKON CBS3H
(KOBaJICHTHAsl ¥ MOHHAs1) B HEOPTraHUYECKUX COCIUHECHUSIX;

packpeiBaTh  cmbicn  Ilepumommueckoro  3akona J[. WM.  MeHneneesa:
JIEMOHCTPUPOBATh  MOHMMAaHWE  IMEPUOJUYECKOM  3aBUCUMOCTH  CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT UX MOJOXEeHUs B llepmoanueckoil cucreme, 3aKOHOB
COXpPAaHEHHUSI MacChl BEILIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO
YYEHHUS, 3aKOHAa ABOTrajipo;

OMHUCHIBATh M XapakTepu3oBaTh TaONMMuHyr0 (Gopmy Ilepuoandeckoit cucTeMbI
XUMUYECKUX DJIEMEHTOB: pa3inyaTh MOHATUS «TJIaBHAs noarpytmna (A-rpymnmna)» u
«mobounas noarpynmna (b-rpynma)», manbsie U OOJBIINE TMEPHOBI, COOTHOCHUTH
o0o3HaueHusi, KoTophle wuMerorca B Tabnuie «llepuoguueckas cucrema
xuMmudeckux sneMeHToB [[. M. MeHneneeBa» ¢ YMCIOBBIMU XApAKTEPUCTUKAMHU
CTPOCHHSI aTOMOB XMMMUYECKHX DJIEMEHTOB (COCTaB U 3apsj siapa, OOIIee YhCIIo
AIIEKTPOHOB U PACHPEACIICHUE UX MO 3JIEKTPOHHBIM CIIOSIM);

KIacCU(UIMPOBaTh  XMMHUYECKHE DJICMEHTHI, HEOPTraHWYECKUE  BEIIECTBA,
XUMHUUYECKUE PEaKIUU (M0 YUCITY M COCTaBY YYaCTBYIOIIMX B PEAKIIMU BEIIECTB,
1o TeroBomy 3 dexry);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA  BEIIECTB
pPa3JIMUHBIX KJIACCOB, MOATBEPXKIAs OMNHCAHUE NPUMEPAMU MOJICKYJISIPHBIX
YPABHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX KayeCTBEHHOTO
COCTaBa, BO3MOYKHOCTH MPOTEKAaHUS XUMUYECKUX NPEBPALICHUNA B Pa3JIMYHbBIX
YCIOBUSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJEKYJISIPHYIO U MOJISIPHYHO MAacChl BEIIECTB,
MacCOBYIO JIOJIFO XMMHUYECKOTO 3JeMeHTa 1o (GopMysie COCTUHEHHs, MAaCCOBYIO



JIOJIF0 BELIECTBAa B PAcTBOPE, MPOBOJUTH PACUETHI MO YPABHEHHIO XUMHUYECKON
peakuuu;

INPUMCHATHL OCHOBHBLIC OIICpanuu MBICIUTEIILHOMN ACATCIIBHOCTH — aHaJIN3 H
CHUHTC3, CPAaBHCHHC, O606HIGHI/I€, CHUCTCMAaTHU3alHIo, KJIaCCI/I(i)HKaHI/IIO, BBISIBJICHHUC
MMPUYINHHO-CJICACTBCHHBIX CBSI3EU — L U3YUYCHUA CBOICTB BCIICCTB H

XUMHUYECKHUX PEaKIIMii, eCTECTBEHHO-HAYYHbIE METO/IbI MIO3HAHUS — HAOJI0CHHE,
U3MEPEHUE, MOACIUPOBAHUE, IKCTICPUMEHT (PEAJIbHBIM U MBICIICHHBIN );
CJIeIOBaTh IMpaBUjaM II0JIb30BaHUS XMMHYECKOW Mocyaod U J1abopaToOpHBIM
000pyI0OBaHUEM, a TAKXKE MPaBUJIaM OOpAILEHUS C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIUSIMA TIO BBIMIOJTHEHHUIO JIA0OPATOPHBIX XMMHYECKHUX OIBITOB IIO
MOJYYCHUIO M COOMpPaHUI0 Ta3000pa3HbIX BEIIECTB (BOAOPOAA U KHUCIOPOIA),
IIPUTOTOBJICHUIO PACTBOPOB C ONPEACIEHHOM MAacCOBOW JOJIEM pPACTBOPEHHOTO
BEIIECTBA, IUJIAHUPOBATh M MPOBOJUTH XUMHUYECKHME OSKCIEPUMEHTHI II0
pacro3HaBaHUIO PACTBOPOB MIEJIOYEH M KHUCIOT C TOMOIIBIO HHJIUKATOPOB
(;rakmyc, heHondTaienH, METUIOPAHXK U JIPYTHUE).

K koHuy oOyueHus B 9 KJjacce mnpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

PacCKphIBaTh CMBICI OCHOBHBIX XWMHYECKUX ITOHATHH: XHUMUYECKUU 3SIJIEMEHT,
aToOM, MOJIEKyJa, UOH, KaTUOH, aHUOH, MPOCTOE BEILIECTBO, CI0KHOE BEIIECTBO,
BAJICHTHOCTh, AJIEKTPOOTPUIATEIIBHOCTh, CTEINEHb OKHUCJIEHUS, XHUMHUYECKas
peaKkius, XUMHUYECKasl CBs3b, TEIUIOBOW 3((PEeKT peakiuu, MOJb, MOJISIPHBIN
00BEM,  pacTBOp,  ODIEKTPOJUTHI,  HEIIEKTPOJUTHI,  DIEKTPOJIUTHUYECKAS
JUCCOIIMAITS, PEAKIIMA MIOHHOTO 0OMeHa, KaTajau3aTop, XMMUYECKOe PaBHOBECHE,
oOpaTUMble W HEOOpaTHMbIE PEAKIUU, OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHbIE
pEaKIUM, OKHUCIHUTENb, BOCCTAHOBUTEIb, OKHUCJICHUE U BOCCTAHOBJICHUE,
ajuiotponusi, amMpOTEPHOCTh, XHUMHUYECKas CBsI3b (KOBaJICHTHas, WOHHAas,
METAJJIMYECKas), KPUCTANIMYECKass PEHIETKA, KOPPO3Us METAIUIOB, CILIABBI,
CKOPOCTh XUMHUUYECKOW PEAKLMH, NMPEAeIbHO nonycruMmas kKoHueHtpauus [1/IK
BEIIIECTBA;

WJUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKUX TOHSITUA U TPUMEHSTH
ATHU MOHATHUS IPU OMUCAHUU BEIIECTB M UX NIPEBPAILCHUN;

WCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JJISi COCTaBlIeHUS (DOpMyINl BEIIECTB U
YPABHEHUN XUMUYECKUX PEAKLINM;

ONpPEAEsATh BAJICHTHOCTb M CTENEHb OKHWCICHUS XHUMHUYECKHUX DJIEMEHTOB B
COEIMHEHUSAX Pa3JIMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K ONPEICIEHHOMY
KJIACCy COeOWHEHWW 1o QopMynaMm, BHUJ XUMHUYECKOW CBs3U (KOBaJeHTHas,
MOHHAs, METAUIMYeCKas) B HEOPraHMYECKUX COEIUHEHMSIX, 3apsi]i HMOHA IO
XUMUYECKON (opMyIie, XapakTep Cpelabl B BOJIHBIX PACTBOPAX HEOPTaHUUYECKUX
COEIMHEHUM, TUIl KPUCTAJUIMYECKON PEIIETKM KOHKPETHOTO BEILIECTBA;



packpeiBath cmbicn [lepmogmueckoro 3akona J[. WM. Menaeneesa wu
JTEMOHCTPUPOBATh €0 TOHWMAHKE: OMHCHIBATh M XapaKTePU30BaTh TAOIMUHYIO
dopmy Ilepuommueckold CUCTEMBl XHMHUYECKUX 3JIEMEHTOB: pa3indaTh MOHSITHS
«rnaBHas noarpynna (A-rpymma)» u «mobdounas noarpynna (b-rpymnma)», Manbie
U OoJblIME TEPHUOJbl, COOTHOCUTh O0O3HAYEHUS, KOTOpPhIE UMEIOTCS B
MEPUOTNYECKON TaONIWIle, C YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKHUX 3JIEMEHTOB (COCTaB W 3apsij sipa, OOIIee YKCIO SJICKTPOHOB U
pacrpeiesieHde UX 0 JIEKTPOHHBIM CJIOSIM), OOBSICHITH 001IMe 3aKOHOMEPHOCTHU
B U3MEHEHUHU CBOMCTB 3JIEMEHTOB U UX COCIMHEHUI B TIpeiesiaX MaJlbIX MepUoOB
Y TJIABHBIX MOJTPYII C YYETOM CTPOCHHS UX aTOMOB;

KIacCHu(pUIMPOBaTh ~ XMMHUYECKHE DJICMEHTHI, HEOPTaHWYECKUE  BEIICCTBA,
XUMUYECKHE PeaKIuu (110 YHCITy W COCTaBY YYACTBYIOIIMX B PEAKIIMH BEIIECTB,
Mo TEeIioBoMy d(PeKTy, M0 U3MEHEHHIO CTENECHEW OKHUCICHHUS XUMHUYECKUX
DIIEMEHTOB);

XapakTepu3oBaTh (OMUCKHIBATH) OOIIME U CHEIU(UUECKUEe XUMUYECKUE CBOMCTBA
MPOCTBIX W CIIOKHBIX  BEIICCTB, IMOATBEPXKIAs OIMKHCAHWE IpPUMEpaMHu
MOJICKYJIIPHBIX U HOHHBIX YPABHCHHIM COOTBETCTBYIONIUX XUMUUYECKUX PEAKITUM;
COCTABJISITh YPABHEHUS JJICKTPOIUTHYECKOW IUCCOIMAIIMKM KHCIIOT, MIEIo4Yed |
COJIeH, TIOJIHBIE W COKpalI€HHBbIE YpaBHEHUS pEaKIMii HOHHOTO OOMEHa,
YpaBHEHUSI pPEAKIUH, MOATBEP)KIAOIINX CYIISCTBOBAHUE TCHETHYECKOW CBSI3U
MEXy BEIIeCTBAMH Pa3IMUHBIX KJIACCOB;

pacKpbIBaTh CYIIIHOCTh OKHUCJIUTEIbHO-BOCCTAHOBUTEIHHBIX peakiuii
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHCa ITHX PEaKIni;
MPOTHO3UPOBATh CBOMCTBA BENMIECTB B 3aBUCHUMOCTH OT UX CTPOCHUS,
BO3MOYKHOCTH MPOTEKAHUS XUMUYECKHUX TIPEBPAIICHUNA B PA3IMYHBIX YCIOBUSX;
BBIYHCIIATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO W MOJIIPHYIO MAacChl BEIICCTB,
MacCOBYIO JIOJIFO XMMHYECKOTO dJeMeHTa 1o (GopMysie COCTUHEHHs, MAaCCOBYIO
JIOJIF0 BEIECTBA B PACTBOPE, MPOBOJUTH PACUETHI MO YPABHCHHIO XUMHUYECKOUN
peaKkmum;

COOJTIONIaTh TpaBWJIa TIOJB30BAaHUS XUMHUYECKOW TIMOCYyAOH | Ja0OpaTOPHBIM
00Opy/OBaHUEM, a TaK)Ke MpaBHia OOpAIIEHUsI C BEIIECTBAMUA B COOTBETCTBUU C
WHCTPYKIIUSIMA TIO BBITIOJTHEHHUIO JTA0OPATOPHBIX XMMHYECKHUX OIBITOB IIO
MOJIYYCHUIO M COOMPAHUIO Ta3000pa3HBIX BEMIECTB (aMMHMaKa WU YTICKHUCIOTO
rasa);

MPOBOJUTh PEAKIMH, MOATBEPXKIAIOIIME KAaYeCTBEHHBIM COCTAB pa3IUYHBIX
BEII[ECTB: PACMO3HABAThH OIMBITHBIM IyTEM XJIOPUI-, OPOMUI-, HOIUI-, KAapOOHAT-,
docdar-, cunukar-, cynabhar-, TUAPOKCUA-UOHBI, KAaTHOHBI aMMOHHUS W HOHBI
M3YYEHHBIX METAJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PAaCTBOpPaX HEOPTaHUYECKUX
BEIECTB;



MPUMEHSITh OCHOBHBIE OIEpPallUd MBICIUTEILHON JACSTEIbHOCTH — aHalu3 |
CHUHTE3, CpaBHCHHE, OOOOIICHHWE, CUCTEMATH3aIlMIO, BBISIBICHUE MPUYUHHO-
CJIC/ICTBEHHBIX CBSI3€M — JIJI1 U3y4YCHUSI CBOMCTB BEIIECTB U XUMHYECKUX PEAKITUH,
€CTECTBEHHO-HAYYHbIE = METOJIbl TO3HAHUS — HaONIOJEHUE, U3MEpEHuE,
MOJICJIMPOBAHUE, IKCIIEPUMEHT (peaibHbI U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KosunvecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U duekTpoHHbIE (LM POBbHIE)
KoHnTpoJubHbIe IIpakTHYeckue
n/n TeM NPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. [lepBoHayanbHble XUMHUYECKHE TOHATHSA
XuMus — BaKHast 00J1acTh
11 €CTCCTBO3HAHUS U 5 ) bubnuoreka [{OK
’ MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837¢
YeJIoBeKa
12 BerecrBa 1 xumMuueckue 15 1 bubnunoreka LIOK
’ peakiuu https://m.edsoo.ru/7f41837¢c
Wroro no pazneny 20

Pa3nes 2. BaskHeiimme npeacTaBuTe I HEOPraHUYECKUX BellecTB

)1 Bosznyx. Kucnopoa. [Tonsitue 6 bubmmoteka IIOK
00 okcuaax https://m.edsoo.ru/7f41837¢
’9 Bonopox. Ilonarue o kucimorax 2 1 bubmuorexa [IOK
U COJISIX https://m.edsoo.ru/7f41837c
)3 Bona. PactBopsl. [Tonsitue 06 5 ) 1 but6mmorekxa [IOK
OCHOBAHHUSX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KJIACCHI 1 | 1 but6mmorekxa [IOK
HEOPraHWYECKUX COETMHEHUI https://m.edsoo.ru/7f41837¢c
Hroro no pazgeny 30

Paznen 3. llepuoaguueckuii 3axoH u [lepuogudeckas cucrema xummuueckux 3jaemMeHToB /. U. MenaeneeBa. CTpoeHue aToMoB.
XuMnueckas cBsizb. OKHCJINTETbHO-BOCCTAHOBUTE/IbHbIE PeaKIIul



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

Ileproanueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunorexa LIOK
’ XUMHUYECKHX dJ1eMeHToB 1. 1. https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue aToma
XUMHYECKas CBA3b.
bubnunorexa LIOK
32 OKHUCIUTEILHO- 8
https://m.edsoo.ru/7f41837¢c
BOCCTAHOBHUTEJIbHBIE PEAKIIUU
bubnunoreka LIOK
J4! 15
TOTO TO pasiey https://m.edsoo.ru/7f41837¢c
PesepBHOE BpeMs 3 buGnuorexa [IOK
p p https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaunmeHnoBaHue pa3ie/ioB U TeM uudposbie
Ne /i P Konrpoabnbsie IIpakTuueckue (ipp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. BemecTBo 1 XUMHYECKHE PeaKIun
11 [loBTOpEeHue u yriuyOneHue 3HaHUM 5 | Bbu6mmotreka LJOK
' OCHOBHBIX Pa3JIesioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubanorexa [JOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLIMALIHS. ? 1 1 bubmmoreka [JOK
’ XHUMHUUYECKUE PEAKLIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znea 2. HeMeTaJJIBI M HX COeTMHEHHS
21 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 ) bubmuoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTeprucTUKa XUMUIECKIX
2.2 aneMeHToB VIA nnbl. Cepa u eé 6 bubmmorexa LIOK
’ TPYTIRL L€p https://m.edsoo.ru/7f41a636
COCTMHECHUS
OO01mas XxapakTepucTUKa XUMUIECKIX
23 aneMeHTOB VA-rpymisl. A30T, pochop U ux 7 1 bubmmorexa LIOK
' PYTHEL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0mias XxapakTepruCcTUKa XUMHYECKUX
2.4 anemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 Bubmmorexa [IOK
' N by ' pol https://m.edsoo.ru/7f41a636
KPEMHHM U UX COCTUHEHUS
Uroro no pazgeny 25



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

Pa3gen 3. MeTaJJIbI M UX COCIUHEHU S

bu6nmoreka [IOK
A i 4
3 Obmpae croficTBa MeTaNIOB https://m.edsoo.ru/7f41a636
bubnunoreka LIOK
2 B 7| 1
3 aKHEUINe MeTaJUIBI U UX COeIUHCHUS 6 hitps//m.cdsoo.ru/7f4 12636
Hroro no pazgeny 20
Pasznen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTtBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3 buGnuorexa [IOK
’ B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE BpeMms 3 bubnnorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

ITOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bceero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl

1 IIpeamer xumun. Ponp XMMUU B KU3HA 1 bu6mmoreka [IOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c

2 [TonsiTue 0 MeTogax MO3HAHUS B XUMHUH 1 bubmorexa HOK

A https://m.edsoo.ru/ff0d227¢
[Ipaktuueckas padbora Ne 1 «IIpasuia

3 paboThl B 1a00paTOpUU U MPUEMBI | bu6mmoreka [JOK
oOpariieHus ¢ 1Tab0pPaTOPHBIM https://m.edsoo.ru/ff0d23dc
00opyI0BaHUEM»

4 YucTteie BemecTBa 1 cMecH. CriocoObl | bu6mmorexa [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2

5 «Paznenenue cmeceilt (Ha mpumepe 1 bubmorexa HOK

g . p P https://m.edsoo.ru/ff0d28c8
OUYHUCTKY TTOBAPEHHOU COJIN)»
bu6mmoreka [IOK
6 Ato oJie 1
TOMBLI MOy ! https://m.edsoo.ru/ff0d2a6¢c

7 XUMHYECKHUE DJIEMEHTHI. 3HAKU | bubnmnoreka [JOK
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie U cl0KHBIE BELIECTBA 1 bubmmorexa [IOK

p Hl https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmorexa HOK

https://m.edsoo.ru/ff0d2d50



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

3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuorexa [JOK

10 X e . Bane
uMmecKas opmya. Banentocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX 3JIEMEHTOB
1 OtHOcUTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENIbHAs MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBas 10715 XUMHAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COeJUHECHUN https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bu6mmorexa [IOK
MousipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycinoBus NpoOTEKaHUs bubnnoreka [JOK
XUMHUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuoteka [JOK
XHWMHUUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust koamdecTBa, MacChl
17 BEIIECTBA 10 YPABHEHUSIM XUMHUYECKUX bubmorexa HOK
= . yp https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukamus xuMruaecKkux peakiui
18 (coe I/IH(I;HI/ISI a3JI0KEHUS ’ Bubmmorexa LIOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O6o0IeHne u bubmmorexa [OK
H AT, Hf https://m.edsoo.ru/ff0d40c4
cucTeMaTu3aIys 3HaHUI
20 KonTponbnas padora Nel mo teme bubnnoreka [JOK
«BellecTBa 1 XUMHYECKHUE PEAKLIUI https://m.edsoo.ru/ff0d4290
)1 Boznyx — cmech razos. Coctas bubnuoreka [IOK

Bo3ayxa. Kucimopon — snemMeHT u

https://m.edsoo.ru/ff0d448¢



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
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https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
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npocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LHOK
poJa (peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lousatue 06 okcumax
CriocoObI ToTy4YeHUsT KUCIIOPOia B
23 J1a00paTOPHUH M MPOMBIIIJICHHOCTH bubmorexa HOK
PaTop P ’ https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBoi 3 PeKT XUMUIECKOM
24 peaKkuuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHUH, 3K30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUIX
TorumBo (HedTh, yroib U METaH).
25 3arpsi3HeHue BO3AyXa, CIOCOOBI €ro bubmmorexa LOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALLECHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «ITonmydyenue u cobnpanme KUCiIopoia bubmmorexa [TOK
y . P poa, https://m.edsoo.ru/ff0d4ae2
W3y4YEHHUE ero CBOMCTBY»
7 Bonoponx — anemeHT u pocroe bubnuoreka [IOK
BelecTBO. HaxoxxaeHnue B npupoje https://m.edsoo.ru/ff0d4dd0
73 du3nvecKkrue U XUMHUYECKHE CBOMCTBA bu6mmorexa [IOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
29 ITonsiTHE O KMUCIOTAX U CONAX
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TToTy4deHus1 BOAOPO/Ia B bubnuorexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 o Teme
bubmuoreka [JOK
31 «ITonmydenne u coOupanue BoI0poa,

WU3y4YEHUE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4142



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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ModsipHblii 00bEM ra30B. 3aKOH

bubmuorexa [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542¢
Brruncienusa o0béMa, KOJIMYECTBA
33 BELIECTBA ra3a M0 €ro U3BECTHOM Bubmmorexa LIOK
= . Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEILIECTBA WK 00BEMY
Boruncnenus 005EMOB ra3oB 1Mo
34 ABHEHMIO PEAKLIMU HA OCHOBE 3aKOHA bubmmorexa [IOK
yp . p . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 ®duznuecKre 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuit. [lonsitue 00 bubnuorexa [JOK
HHIUKATOpax https://m.edsoo.ru/ff0d59¢2
Bona kak pactBoputens. HacbieHHbIE
37 W HEHACHI peHHLIIe) acTBOpbl. MaccoBast bubmmorexa [TOK
5 P P https://m.edsoo.ru/ff0d5b40
JI0J1S1 BEIIECTBA B PaCTBOPE
ITpakTruyeckas pabora Ne 5 o Teme
18 «IIpuroroBieHne pacTBOpoOB C bubnuoreka [IOK
ONpeAcIEHHON MacCCOBOU JT0JIEN https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOIO BELIECTBA
39 KonrtponsHast padota Ne2 o teme bubnnoreka [JOK
«Kucnopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 OKcupl: coCTaB, KiIacCupUKaIus, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnue u XMMUYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX Bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

bubmuorexa [JOK

43
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIAaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHnue u XMMUYECKHE CBOMCTBA bubnmoreka [JOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenuue): HOMEHKIATypa,
(cp ) P bu6mmorexa [IOK
46 CHOCOOBI MOTYYEHHS, XUMHUYECKHE
. https://m.edso0.ru/00ad9474
CBOICTBa
[IpaxTnueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACChl HEOPTaHUUECKUX https://m.edsoo.ru/00ad9b7¢
COEJTMHEHMI»
43 ['eneTnyeckas CBsI3b MEXKIYy KilaccaMmu bu6mmoreka [JOK
HEOPraHWYECKUX COCTMHEHUI https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O06o06mmenne 1 cucTeMaTH3aIns 3HaHUI
Hl H https://m.edsoo.ru/00ad9cb2
KonTtponbHast pabota Ne3 o reme
50 "OCHOBHBIE KJIACChl HEOPTaHUUECKUX bubmorexa HOK
o p https://m.edsoo.ru/00ad9¢la
COCAMHCHMI
[TepBbie MOMBITKY KIAaCCHPUKAITUN
51 XUMHYECKUX d1eMeHTOB. [loHsTHE O brbmorexa HOK
’ https://m.edsoo.ru/00ad9ffa
IPyIIax CXOAHBIX AJIEMEHTOB
[Tepuonuueckuii 3aKOH U
bu6mmorexa [IOK
52 [lepuoanueckas cucteMa XMMUYECKUX
https://m.edsoo.ru/00ada52c
anemeHToB /I. 1. Menneneesa
bu6mmoreka [IOK
53 [Tepuopl, rpyniibl, TOATPYIIIBI

https://m.edsoo.ru/00ada52¢



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

Crpoenue atomoB. CocTaB aTOMHBIX

bubmuorexa [JOK

54
saep. M3oTonbl https://m.edsoo.ru/00ada342
CrtpoeHue 3JIeKTPOHHBIX 000JI04eK
. bu6mmoreka [IOK
55 aTOMOB 3J1eMeHTOB [lepuoanueckoit
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTepruCcTUKa XUMHYECKOTO
56 3JIEMEHTA 110 €r0 MOJI0KESHUIO B bu6mmoreka [IOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menaeneena
3nauenue [leprnoanueckoro 3akoHa aJis
57 pa3BuTHUA Hayku U npaktuku. /1. 1. bubnnoreka [JOK
MeneneeB — y4€HbI, IEAAror u https://m.edsoo.ru/00ada96e
TrpaKJIaHUH
PesepBHbIil ypok. O000IICHHE 1
58 CI/ICTEM&TI/BZ pm{ 3HAHUH / bubmorexa [TOK
. . https://m.edsoo.ru/00adb33c¢
Bcepoccuiickas mpoBepouHas paboTa
KonTponbnas padora Ne4 o teme
59 «CtpoeHue atroMa. XUMHYECKast CBI3b» bubmorera [JOK
p . ' https://m.edso0.ru/00adb486
/ Beepoccuiickast mpoBepouHas paboTa
60 DNEeKTPOOTPHUIIATETLHOCTh ATOMOB bubnmoreka [JOK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
61 HNonnasg xumMudeckas CBI3b bubmorexa [IOK
https://m.edsoo.ru/00adac34
6 KoBaneHnTHast nosnsipHas XUMHUYECKas bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBasienTHast HenosipHash XMUMUYECKast bubnnoreka [HOK
CBSI3b https://m.edsoo.ru/00adaab8
64 CrerneHb OKHCIICHUS bu6mmoreka [IOK
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https://m.edsoo.ru/00ada96e
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https://m.edsoo.ru/00adae28

65 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC | bubnmoreka [JOK
peakunu https://m.edsoo.ru/00adb076
bubmuoreka [JOK
66 0) 1
KHCTTITTCII 1 BOCCTAHOBHTEH https://m.edsoo.ru/00adb076
PeszepBHbIil ypok. O000IICHHE 1
P P ?l bu6mmoreka [IOK
67 CHUCTEeMaTHU3aIvs 3HAaHUH 110 TeMe 1
https://m.edsoo.ru/00ad9cb2
«Ctpoenne aroma. XUMHAYECKas CBS3b)
68 PesepBHeIil ypok. O6o00ICHHE 1 | bubnnoreka [JOK
CHUCTEMAaTHU3alUs 3HAHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IIpakTuuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
[lepnonnueckuii 3aKoH.
[Tepnoguueckas cucrema 1 bubnnoreka [JOK
XUMH4YECKHUX 3eMeHToB /l. W. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU
. bubmuorexa [JOK
CBOMCTB XMMUYECKUX HJIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
Knaccudukanus 1 HoMeHKIaTypa | bubnuoteka [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Bubl XuMHu4uecKo# CBS3U 1 THITBI | bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme
«IToBTOpEHUE U yriIyOleHne 3HaHUI 1 1
OCHOBHBIX Pa3/eJIOB Kypca 8 Kiacca»
Knaccudukanus xumMmuaeckux ) bubnnorexka [JOK
peaxkLyii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
ITonsiTHE O CKOPOCTH XUMHYECKOU
bu6mmorexa [IOK
peakuuu. [ToHsITHE O TOMOTE€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMUYECKOM PaBHOBECHH.
bubmuoreka [JOK
@aKTOpbl, BIUSIONINE HA CKOPOCTh 1

XHMHYSCKOM PCAKIUN U ITOJIOKEHUC

https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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https://m.edsoo.ru/00adbcb0
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XUMHYCCKOI'0 paBHOBCCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKOMN
10 nccoruanmu. CuibHbBIE U ci1a0ble buGnnorexa LIOK
A HHATLIHL https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI
11 HonHrle ypaBHEHUS pEAKIIUNA bubmmorexa LHOK
yP peartt https://m.edsoo.ru/00add448
XUMHUYECKHUE CBOMCTBA KUCIIOT U
12 OCHOBAHUI B CBETE MPEICTABICHUN bubmmorexa LHOK
e htps://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IPEICTABIEHUNA 00 bubmorexa LHOK
pel . https://m.edsoo.ru/00add8b2
3JIEKTPOJIUTUYECKON JUCCOLMAIIIHI
14 TTousTie o runponze coien bubmorexa LHOK
P https://m.edsoo.ru/00add9d4
15 O0o001mIeHNEe U CHCTEMaTH3aITHS bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «Permrenye dKCIepUMEHTAIILHBIX Eubmorexa IIOK
p https://m.edsoo.ru/00addbfa
3amayy
KonTtponbHas padora Ne2 o reme
17 «DIEKTPOIIUTAYECKAS TUCCOIINAIINS bubmorexa LOK
p A HHATU https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX)
OO0mras XxapakTepucTHKa rajJoreHOB.
18 XUMHUYECKHE CBOMCTBA HA IIPUMEPE bubmnorera [IOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 XnopoBogopoa. ComnsiHast KUCIIOTa, bu6mmoreka [IOK
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XUMUYECKHE CBOWMCTBA, MOJTYyUYEHUE,

https://m.edsoo.ru/00ade104

pUMEHEHHE
[IpakTuueckas padora Ne 2 o reme
20 «ITonyueHne COMIAHON KUCIOTHI bubmmorexa [TOK
Y . . ’ https://m.edsoo.ru/00ade348
U3y4YEeHUE €€ CBOWCTB»
Brruncnenus no ypaBHeHUsIM
. bubmuorexa [JOK
21 XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
https://m.edsoo.ru/00ade488
pEeareHToB J1aH B N30BITKE
” OO61mas xapakTepuCcTUKa 3JIEMEHTOB bubnuorexa [JOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
ANnoTpornHbie MOAU(UKALIUY CEPHI.
” Haxoxnenue cepbl 1 €€ cOeTMHEHUI bubnuorexa [JOK
B IIpUpoJe. XUMUYECKHUE CBOUCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoj1, CTpOEHHUE, bubnunoreka [JOK
¢uznyecKkue 1 XuMHUYECKHE CBONCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KHCIIOTA,
25 du3nyeckre U XMMUYECKHE CBOWCTBA Buommorexa LOK
’ https://m.edsoo.ru/00adea28
pUMEHEHNE
XVMHYECKUE PEAKIINH, JIEKAIINE B
OCHOBE ITPOMBILIIEHHOTO CIIocoba
26 MIOJTyYEHUs] CEPHOMN KUCIIOTHI. bubnuoreka [IOK
XHUMHUUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPYXAaIOIIEH Cpebl COETUHEHUSIMU
cepbl
7 Brruncnenue MaccoBOi#l JOJIM BBIXO/1a bubmuorexa [JOK
[POAYKTA peaKkiuu https://m.edsoo.ru/00adec8a
28 OO0m1as xapakTeprucTHKa 3JIEMEHTOB bubmuorexa [JOK
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VA-rpynnsl. A30T, pacripocTpaHeHHe
B IIpupoze, GpU3nveckue u
XMMHUYECKHE CBOMCTBA

https://m.edsoo.ru/00adeea6

AMMHaK, ero pu3nvecKue u

29 XMMHYECKHE CBOMCTBA, MOJYYEHUE U bubmmorexa [IOK
1O https://m.eds00.ru/00adf004
MIPUMEHEHUE
[TpakTrueckast pabota Ne 3 o Teme
30 «ITomydyenne aMmmmuaka, u3yueHue ero bubmmorexa [JOK
. y - 1Y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas Kuciora, e€ husndeckue u bubnuorexa [JOK
XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons3oBanre HUTPATOB U COJIEH
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 no0pennii. XUMHUUECKOE bubmmorera [TOK
yRoOp ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOIIEH Cpebl
COEIMHEHUSIMU a30Ta
®ochop. Okeun pocdopa (V) u

33 (bocgo pHa;I KI/ICJ'I((l))Ta (1)(1)1/1331/1(‘16331(1/16 u Bubnrotexa LIOK

p L https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOWCTBA, MOJTYUYEHUE
Hcnonws3oBanue ¢pocdaros B

34 KaueCcTBE MHUHEPATBHBIX YI00OpEHUH. bubnuorexa [JOK
3arpsi3sHEHUE TPUPOTHON CPEIBI https://m.edsoo.ru/00adfc20
docharamu
VYriepona, pacopocTpaHeHe B

35 pu ﬁf_[e’ imnIzIeCKie U XUMUYECKHE Brommorexa LOK

P P ’ https://m.edsoo.ru/00adfd9c
CBOICcTBa
36 Oxkcupsl yraepoaa, ux Gpuandeckue u bubnmoreka [JOK

XUMHUYECKUE CBOUCTBA.

https://m.edsoo.ru/00adfebe
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DKOoJIOrUYecKre mpoodIeMsbl,
CBsI3aHHBIE ¢ OKcuaoM yrieposa (IV)

37 VYronbHas Kuciora u e€ coiu bubmmorexa [IOK
https://m.edsoo.ru/00ae006¢
[IpakTuueckas padora Ne 4 o reme

18 "IlosrydyeHune yrieKuciioro rasa. bubmumoreka [IOK
KauecTBenHnas peakuust Ha kKapOoHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHauaNbHBIE TOHATHS 00
bubmuorexa [JOK
39 OpPraHWYECKUX BEIIECTBAX KaK O
https://m.edsoo.ru/00ac054¢
COCIMHEHUSX YTIIepoia
. bubmuorexa [JOK
40 Kpemuunii u ero coequHeHus 1
https://m.edsoo.ru/00ae080a
[Ipaktrueckas padota Ne 5. Permenue

41 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubnunorexa [JOK
«Baxueiinye HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHECHUS
KonTponbnas padorta Ne3 mo teme

. bubmuorexa [JOK
42 «Baxueiinye HeMeTaIbl U UX
https://m.edsoo.ru/00ae0el8
COCTMHECHUS
OO01mas XxapakTeprucTUKa XUMUIECKIX
AJIEMEHTOB — METAJIJIOB.

43 Mertannuueckas CBsI3b U bubmuorexa [JOK
METaJUTNYECKast KPUCTAJIIINIECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKkue CBOMCTBA
METaJIIOB
XuMHUYECKUE CBONCTBA METAJIIIOB.

. bubnmoreka [JOK

44 DNEKTPOXUMHUYECKUH psifg

HanpsHKEHUH METAIIIIOB

https://m.edsoo.ru/00ael 156
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O0611me crnocoObl MoTydeHUs
MmeTtauioB. CruiaBel. Beraucienus mo

45 aBHEHUSIM XHUMHYECKUX PEaKIIUi bubmmorexa LIOK
yP PCAKIIH, https://m.edsoo.ru/00ael 156
€CJIM OJWH U3 PEareHTOB COJICPIKUT
MpUMECH
bubmuoreka [JOK
46 [ToHsiTHE O KOPPO3UU METAIIIIOB
https://m.edsoo.ru/00ac1278
bubmuoreka [JOK
47
IHenoumpie MeTaibl https://m.edsoo.ru/00ae14b2
43 OKCHUIbI U TUAPOKCHUIBI HATPUS U bu6mmoreka [IOK
KaJaus https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaJbIIUA U MarHui https://m.edsoo.ru/00ael5e8
. bubnuoteka [JOK
50 Baxnenmme coeTMHEHNS KaJIbITHI
https://m.edsoo.ru/00ael5e8
51 O000111eHNEe U CUCTEMATU3ALIS
3HAHUMN
5 JKEcTKOCTh BOABI U CIIOCOOKI €& bu6mmoreka [JOK
yCTpaHEHUS https://m.edsoo.ru/00ae1886
[TpakTrueckast pabota Ne 6 o Teme
53 "XKEcTKoCTL BOABI M METOEI €€ bubmmorera [IOK
" 8 8 https://m.edsoo.ru/00aelae8
YCTpaHEHUS
bu6mmorexa [IOK
54 AmroMuHui
https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe cBOMCTBA OKCHA U bubnnoreka [JOK
THAPOKCHA https://m.edsoo.ru/00aelc64
56 Weneso bu6mmoreka [IOK

https://m.edsoo.ru/00ae1d86
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Oxcuipl, TMAPOKCHUIBI U COJIU JKEJe3a

bubmuorexa [JOK

> (IT) u xxene3a (III) https://m.edsoo.ru/00ae35e6
58 O06001IeHNEe U CHCTeMAaTH3aIINS
3HAHUHN
[TpakTuueckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME bubnunoreka HOK
«Baxnenme MeTaJIbl U UX https://m.edsoo.ru/00ae3de8
COCTMHECHUS
Boruncnenus mo ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
60 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COJIEPKUT TpUMecH. Berunciienus https://m.edsoo.ru/00ae1750
MAacCOBOM JI0JIM BBIXOJA POIYKTa
peakiuu
61 O06o011eHre U cucTeMaTHu3alus
3HaAHUU
KonTponbHnas padora Ne4 o Teme
62 «Baxnenmue MeTaJuIbl U UX
COETMHEHUS
63 BemectBa u matepuansl B bubmuorexa [JOK
MMOBCETHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKPYXaroIIeH Cpeabl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B pelieHuu bubnnoreka [JOK
IKOJIOTMUYECKUX MPOoOIeM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O6001IeHre U bubnmoreka [JOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00aec0d0a
67 PesepBHeiit ypok. O0001IeHHE U bubnmoreka [JOK
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CUCTEMAaTHU3al U 3HaAaHUN

https://m.edsoo.ru/00adb33c

68

PesepBHbIil ypok. O6001IeHNE 1
crucTemMaTu3auurs 3HaHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHOM

OBPA3OBATEJIBHOM ITPOI'PAMMBI

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTATHI 0CBOEHHSI OCHOBHOI
00pa3oBaTeILHOM MPOrPaMMbI OCHOBHOT'O 00111€er0 00pa30BaHUus

1

ITo Teme: «HepBOHa‘-IaJII)HBIe XUMHWYCCKUC ITOHATHUS»

1.1

1.2

pacKpblBaTh CMBICII OCHOBHBIX XMMMUYECKHX IOHSTHUH: arowm,
MOJIEKYyJIa, XUMMYECKHI 3JEMEHT, IPOCTOE BEUIECTBO, CIOXKHOE
BEIIECTBO, CMECh (OJHOPOJHAs W HEOJHOPOJHAsA), BaJEHTHOCTD,
OTHOCHUTENIbHAs aTOMHasi M MOJIEKYJISIpHas Macca, KOJINYECTBO
BEIIECTBA, MOJIb, MOJIIpDHAs Macca, MaccoBas [0S XHMUYECKOTO
JJIEMEHTa B COEJMHEHUHU, MOJSPHBIM 00BEM, XMMHUYECKas peakius,
KJacCU(pUKalMsig  peakUHil:  peakuud  COEAMHEHHUS,  pPEaKIHH
pa3IOKEHUs,, PEAKUMU 3aMeLIeHMs, peakuuu oOMeHa, 3K30- U
SHAOTEPMUYECKUE PEAKIHUU, TEIIoBOW 3 (EKT peakiuu, pacTBOp,

MaccCoBas O0JA BEUICCTBA (HpOHeHTHaH KOHI_IeHTpaI_[I/IH) B paCTBOpPC

HINTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MMOHATUU H

MMPUMCHATH OTU MMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX npeBpameHI/Iﬁ

1.3

HCIIOJIb30BATh XUMHNYCCKYIO CHUMBOJIMKY IJId COCTAaBJICHUA (I)OpMyJ'I

BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

1.4

PaCKphIBaTh CMBICJI 3aKOHOB COXpaHCHUA MacCcChbI BCIIECCTB,
MMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIIPHOI'O Y4YCHHA, 3aKOHa

ABoraapo

1.5

OIpCaAcCIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHI)IX

COCOAUMHECHUAX

1.6

KJaccu(UIUpPOBaTh XMUMHUYECKHE pEakuuu (M0 YUCIy M COCTaBy

YYaCTBYIOIIMX B PEAKIIMHU BEIIECTB, MO TEIIIOBOMY (D deKTy)

1.7

BBIUUCIISTh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAaccChl

BCIICCTB




1.8

1.9

1.10

2.1

BBIUUCIISITh MAacCOBYIO JIOJII0 XHMHUYECKOTO 3JeMeHTa 1o (opmyie

COCIMHEHUS,

BBIYHUCIISITH MACCOBYIO JIOJTIO BEUIECTBA B PACTBOPE

NPUMEHSTh €CTECTBCHHOHAYYHBIC METOJNbI TIO3HAHUSI — HAOIIIOJICHHE,
U3MEpEHUe,  MOJCIIMPOBAaHUE,  OKCIEPHUMEHT  (peajbHBIdA |
MBICJICHHBIN )

[To Teme: «BaxkHeiime npeacTaBUTEIN HEOPTaHUIECKUX BEIICCTB)

pacCKpeiBaTb CMBICII OCHOBHBIX XHMHUYCCKHUX TTOHSATHH: OKCHuI,

KHCJ10Ta, OCHOBaHUEC, COJIb

2.2

OIpCACIIATh INPUHAMJICIKHOCTb BCHICCTB K OHpeI[eJ'IéHHOMy KJIaCcCy

COCIMHEHUH 1Mo Gopmynam

23

KJIaCCI/I(bI/IIII/IpOBaTI) HCOPTraHNM4YCCKUC BCIICCTBA

24

XapakTepu3oBaTh (ONMUCHIBaTh) OOIIME XMMHUYECKHE CBOWCTBA
BEILECTB Pa3JIMYHBIX KJIACCOB, IOATBEPXKAAs OINMCAHUE MPUMEPAMHU

MOJIEKYJIIPHBIX YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUNA

2.5

IMPOrHO3NPOBATH CBOMCTBaA B€OICCTB B 3aBHUCHMOCTH OT HX
KauCeCTBCHHOI'0O COCTaBa, BO3MOKHOCTU HPOTCKAHUA XHUMHUYCCKUX

npeBpameHHﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

2.7

CIENOBaTh MpaBWJiaM MOJIb30BAHUS XUMHUYECKOM TOCYAOM H
1ab0paTOpHBEIM O00OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpaIleHHs C
BEIIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMH TIO BBINOJTHEHHUIO
1a00paTOPHBIX XMUMHUYECKUX OMBITOB MO MOJIYYEHHIO U COOMPAHMIO
ra3oo0pa3HbIX BEIIECTB (BOAOpOAAa M KHUCIOPOAA), MPUTOTOBICHHUIO
pacTBOPOB € ONPENCIEHHON MacCOBOM JOJIEW PacTBOPEHHOIO
BEIIIECTBA, IUNIAHUPOBATH U MPOBOAUTH XUMUYECKHE SKCTIEPUMEHTHI 110
pacno3HaBaHUIO PACTBOPOB IIENOYEH M KUCIOT C TMOMOIIBIO

MH/IMKAaTOpPOB (JIaKMYC, (heHONIPTaNCHH, METUIIOPAHXK U JPYTHUE)
IIPOBOAMTD PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKIIUU

ITo Teme: «llepmommueckunt 3akoH u Ilepuoguueckas cucrema
xumudeckux snemeHToB J[. M. MenpeneeBa. CtpoeHne aTOMOB.

Xumudeckas cBa3b. OKUCINTEIHLHO-BOCCTAHOBUTCIIHLHEIC peakuumn»

3.1

PaCKpbIBATb CMBICJI OCHOBHBIX XHUMHWYCCKHUX HOHATHH: AApO aroma,
ANIEKTPOHHBIA CIIOM aroma, aToMHas oOpOWTalb, paguyc aroma,

XUMHUYCCKasd CBA3b, IOJIApHAass W HCIOJApHAsd KOBAJICHTHAA CBA3b,




ANEKTPOOTPULATEIBHOCTh, HWOHHAs CBA3b, HOH, KAaTHOH, AHHWOH,

CTCIICHb OKUCJIICHHUA

3.2 KJIaCCU(UIIUPOBATH XUMUYECKUE DIIEMEHTBI
OMKCHIBATh U XapakTepu3oBaTh TabnuuHyro ¢opmy I[lepmomuueckoit
CHUCTEMBl XMMHYECKHX D3JIEMEHTOB: pa3jMyaTh IOHATUS «TJIAaBHAsS
33
noarpynmna (Arpymma)» u «mobounas moarpynmna (brpymma)y,
«Majbie» U «OONbIINE) TEPUOIbI
packpsiBaTh cMmbica [lepuoauueckoro 3akona .M. Menneneesa:
14 JEMOHCTPUPOBATh MOHUMAHUE MEPUOINYECKON 3aBUCHMOCTH CBOMCTB
' XUMHUUYECKHX 3JEMEHTOB OT HX mnojnoxeHus B Ilepuoanueckoit
CUCTEME
COOTHOCUTH  O0O3HAu€HHUs, KOTOpble HMMEITCS B  TabmuIe
«Ileppoguueckass  cucremMa  XuUMHYeckux  dnemeHtoB  J[.U.
3.5 MenpeneeBa» € 4YHMCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKHUX DJIIEMEHTOB (COCTaB M 3apsii fAapa, oOIee Yucio
AIIEKTPOHOB U PaCIpeeIeHIE UX TI0 AIEKTPOHHBIM CIIOSIM)
16 ONpEAeNiTh  CTENeHb OKHUCJIEHHS JJIEMEHTOB B  OWHApHBIX
' COEIMHEHUSX
37 ONpeNeNiaTh BHUJ XUMHUECKOW CBsS3M (KOBaJIEHTHas M HMOHHas) B
' HEOPraHUYECKUX COECAMHEHUSIX
9 KJTACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl
pe3yJbTarta

1

1.1

ITo Teme: «BemiecTBo U XUMHUYECKast peakuus»

pPacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHX TIOHSATUH: pacTBOp,
SJICKTPOJINUTBI, HEBJICKTPOJIHUTHI, JJCKTPOIUTHYCCKAd AWCCOLMaNus,
pEeaKuu MOHHOTO OOMEHa, KaTalu3aTop, XMMHYECKOEe pPaBHOBECHE,
obpaTuMble u HEOOpaTUMbIC peakImm,
OKHCIUTCIBbHOBOCCTAHOBUTCIBHBIC pCaKkiuu, OKHUCJIHUTCIIb,
BOCCTAHOBUTEINIb, OKHCICHHE W BOCCTAHOBIICHHE, aJUIOTPOIIHS,
aM(pOTepHOCTh,  XUMHUYECKass  CBs3b  (KOBQJICHTHAs, HWOHHAs,

MeTaJlJIM4ecKasi), KpUCTaJUIMUecKas peméTka, CIUIaBbl, CKOPOCTh




XUMHUYECKON peakiuu

1.2

1.3

1.4

WUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHUYECKUX IOHATUH H
IPUMEHSATh 3T OHATHUSA PU OIMCAHUY BELECTB U UX IPEBpALCHUN
COCTaBJIATh YPABHEHUS HJIEKTPOJIUTHYECKOM JUCCOLMALUMU KHCIIOT,
LICJI0YEH M COJIEM, IIOJIHBIE M COKPAIUEHHBIC YPAaBHEHUs DPEaKLHUH
MOHHOr0 0OMeHa

PAaCKpBIBATh CYIIHOCTh OKUCIIUTEIIEHO-BOCCTAHOBUTENIBHBIX PEAKIUN

MOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OallaHCa STHX PeaKIuii

1.5

IIPOBOJIUTH PACUETHI 10 YPABHEHHUIO XUMUYECKOUN peaKIuu

IIo Temam: «Hemeramnsl M uX coeguHEHUS» U «MeTamabpl U HUX

COCOAUHCHUA»

2.1

2.2

XapaKTepu30BaTh (OMHCHIBATH) OOIIUE U CIICHU(PHUIESCKUE XUMUIECKHE
CBOWMCTBA MPOCTBIX M CIJIOKHBIX BEIIECTB, MOJATBEpPXkAas ONMCAHUE
[IpUMEpPaMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX

XUMHNYCCKHX peaKHI/Iﬁ

COCTaBJIATb YPAaBHCHUA peaKuHﬁ, MOATBCPIKKAAOIMINX CYHICCTBOBAHUC

TCHETHUYECKOM CBSI3U MCKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

23

IMPOrHO3NPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHUA,
BO3MOXHOCTH HPOTCKAHUA XUMHUUYCCKHUX npeBpameHHﬁ B pPa3JINYHbIX

YCIIOBHSX

2.4

CIENOBaTh MpaBWJIaM MOJIb30BAHUS XUMHUYECKOM TOCYAOM H
71ab0paTOpHBIM 00OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpaIleHHs C
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKIUAMH IO BBINOJIHEHUIO
1ab0paTOPHBIX XMUMHUYECKHUX OIBITOB MO TOTYYEHUIO M COOMpaHHIO

ra3000pa3HbIX BEIIECTB (aMMHaKa U YTIIEKHUCIIOro ra3a)

2.5

IPOBOJUTHh pEaKIHUM, MOATBEPKJIAIOIINE KadeCTBEHHBIH COCTaB
Pa3IMYHBIX BEMIECTB: pPACIO3HABATH OMNBITHBIM MYTEM XJIOPUA-,
Opomuza, womua, kapbonar, ¢ocdar, cumukKar, cyiubdar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI HM3yYCHHBIX METAJUIOB,

MNPUCYTCTBYIOIIMUEC B BOOAHBIX paCTBOPAX HCOPTraHUYCCKUX BCIICCTB

ITo Teme: «XuUMUS U OKpYIKaAOLIAs Cpeay

3.1

pacKpbIBaTh CMBICII  OCHOBHBIX xuMuueckux mnoHstui: [IJIK

BCIIECTBA,; KOPPO3Usd METAJIIIOB

3.2

IIPUMCHATE OCHOBHEBIC OII€panuu MBICITUTEIBHOMN JCATCIIBHOCTH —




aHAIM3 W CHHTE3, CpaBHEHHUE, OO0O0OIICHNE, CHCTEeMAaTU3aIUIO,
BBISIBIICHHE IPUYMHHO-CIICACTBEHHBIX CBA3€d — JUIS  H3yYEHHUS
CBOﬁCTB BCHICCTB MU XHUMHYCCKHUX peaKL{Hﬁ; eCTCCTBeHHOHay‘-IHLIC
METO/BI IO3HAHHSA — HAOIIOJACHHWE, W3MEPEHHE, MOJEIHpPOBaHNUE,

9KCIIEPUMEHT (peajbHbI U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

8 KVIACC

Koxa
1

1.1

1.2

IIpoBepsieMblii 3JIEMEHT CO/IEePKAHUS

[lepBoHavanbHbIE XUMUYECKHE TOHATHS

[Ipenver xumuu. Poiab XxuMuu B >KM3HHM 4YejoBeka. XHUMHS B CHUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBONCTBA BEIIECTB. ATperaTHOe COCTOSTHUE
BEIIECTB

[TonsTre o MeToAax mo3HaHusi B XuMuu. YncTtelie BemiectBa U cmecu. Crocoosbl

paszaeneHus cMecen

1.3

1.4

ATOMBI © MOJICKYIJIBI. Xumuueckue d3neMeHTbl. CHMBOJBI XHUMHYECKHX

OJICMCHTOB. HpOCTLIe X CJIO0XXHBIC BEIICCTBA. ATOMHO—MOJ’IGKyanHOG YUCHUC

XuMuueckas Q)opMyna. BanenTHOCTE aTOMOB XMMHMYECKHMX 3JIEMEHTOB. 3aKOH
IOCTOAHCTBA cocCTaBa BCIICCTB. OrtHocuTenbHasA aTOMHasa macca.
OTtHocHuTeIbHAS MOJICKYJISIpHAd Macca. MaccoBas 701 XUMHYECKOT0 3JIeMEeHTa

B COCTUHEHNH

1.5

1.6

1.7

KomnuectBo BemectBa. Moisib. MonsipHasg Macca. B3aumocBsI3p KoM4ecTBa,
Macchl M 4HcIa CTPYKTYPHBIX €IWMHHUIl BemiectBa. Pacu€rsl mo ¢opmynam

XHUMHUYECKHUX COCIUHECHUM

Pusnueckue U XMMHUYECKUE sABJICHHUS. XUMUYECKas peakius U e€ NPU3HAKU.
3aKOH COXpaHEHHUs MacChl BeUlecTB. XUMHUUeckue ypaBHeHus. Knaccudukanus

XHUMHUYCCKUX peaKuHﬁ (COC,[[I/IHCHI/ISI, Pa3JI0KCHUA, 3aMCILICHNA, O6MCHa)

XHUMHUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOU MOCYAO0U, C MpaBUIIaMU
paboTel B JabopaTopur W TpuéMaMH OOpalieHus C J1abOpaTOPHBIM
o0opyaoBaHHWEM, H3ydYe€HHE U ONucaHue (QHU3UYECKHX CBOWCTB 00pasiioB
HEOPTraHWYECKHX BEIIeCTB, HaOMIOJeHHE (U3NYEeCKuX (TUIaBIICHHE BOCKA,
TasHHE JIbJla, PACTUPAHHUE caxapa B CTYNKe, KUIEHUE U KOHAEHCAIUsl BOJbI) U
XUMUYECKHX (TOpEHHE  CBEYH, TMPOKATWBAHWE METHOM  MPOBOJIOKH,
B3aMIMOJICHICTBHE Mella C KHUCJIOTOW) sIBIICHUH, HAONIOJEHUE U ONHCAHUE
NPU3HAKOB MPOTEKAHHWA XUMHUYECKUX peakuuil (pasjoxeHue caxapa,
B3aMIMOJICHICTBHE CEPHOW KHUCJIOTBI C XJIOPHIOM Oapusi, pas3IoKeHUe
ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aMMOJCHUCTBHE Kejie3a ¢ PaCTBOPOM

conu meau(1l), n3ydenue cnocoOoB pazaencHus cMeceil (C TOMOIIbI0 MarHUTa,




2.1

2.2
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bunbTpOBaHME, BHIMMAPUBAHUE, TUCTHIUIAIMSA, Xpomarorpadus), MpoBeIcHUE
OUYMCTKHU MOBAPEHHOM coyn, HAOIIOIEHUE U ONMCAHKUE PE3YJILTATOB MPOBEICHUS
OIIBITA, MIUIIOCTPUPYIOILETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE MOJEIeH

MOJIEKYJI (IIapOCTEPIKHEBBIX )
Baxuelinmue npeacTaBUTeNIM HEOPTaHMYECKUX BEIIECTB

Bosnyx — cmech razos. CocrtaB Bo3ayxa. Kucmopoa — smeMeHT U mpocroe
BemecTBo. Haxoskaenwe kuciaopoja B Hpupojie, GU3NYEeCKHe M XUMHYSCKUE
cBoricTtBa (peakumu ropeHus). Oxcunbl. Ilpumenenue kuciopoga. CrocoObl
MOJIyYEHUsI KUCTOpoJa B JlabopaTopuu M TPOMBIIUIEHHOCTH. Kpyrosopor

Kkucnopoja B mpupojie. O30H — alIoTporHas MoaupUKalus KUCIopoia

TemnoBoit 3 dekT XUMUIECKON peakluy, TEPMOXHUMHUECKHUE YPAaBHEHHUSI, K30~
U DHJIOTEPMHUYECKUE PEeaKIK. TOTUIMBO: yTOJIb U METaH. 3arps3HeHHE BO3IyXa,
yCHJIEHUE TapHUKOBOTO 3(peKTa, pa3pylieHue 030HOBOTO CII0s

Bonopon — anemeHT u mpocrtoe BeuiectBo. HaxoxneHue Bogopoaa B IpUpOJE,
dbu3nueckre W XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI MOTYYEHHS.

Kucnotse! u conun

24

Mounsipablit 00BEM razoB. PacuéTel M0 XUMHUYECKUM YpaBHEHUSIM

2.5

2.6

dusnyeckue CcBoMcTBa BOAbl. Boma kak pactBopuTenb. PacTBOpEL
HacplleHHble 1 HEHACBILICHHBIE PAaCTBOPBI. PacTBOPUMOCTB BEILECTB B BOJE.
MaccoBasgs nons BemecTtsa B pacTBOpe. XHMMHYECKHME CBOWCTBA BOJBL.
OcHoBanus. Ponp pacTBOpOB B NpUPOAE M B KU3HM 4YenoBeka. Kpyrosopor
BOABl B TpuUpoJe. 3arps3HeHHe NpUPOAHbIX BoA. OxpaHa M OYMCTKa
IIPUPOJHBIX BOA

Knaccugukanus Heopranmueckux coenuHeHunil. Oxcuabl. Knaccugukarus
OKCHJOB: cojeoOpa3yomue (OCHOBHbIE, KHCIOTHbIE, amQoTepHble) U
HeconeoOpasyrone. Homenknarypa oxcuaoB. Pusndeckue M XUMHUECKUE

CBolicTBa OKCHAOB. [loiryueHne okcuoB

2.7

OcHoBanus. Knaccudukanuss ocHoOBaHUM: WHIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHknatypa ocHoBaHU. PU3NYECKUE U XUMUYECKUE CBOWCTBA

ocHoBaHMH. [TonyueHre ocHOBaHUI

2.8

Kucnotsl. Knaccudukanus kucnor. Homenknatypa kucinor. @usnueckue u
XUMHYECKHE CcBoMcTBa KucaIOT. Pgan axktuBHOocTH MeTayioB H.H. Bekerosa.

ITomyyenue kucior

2.9

Comu. Homenknarypa coneil. @usznyeckue M XMMHUYECKHUE CBOMCTBa COJIEH.

[Tonydenue coneit




2.10

I'eneTnueckas CBSI3b MCKAY KiIaCCaMH HCOPraHUYCCKUX COGI[I/IHCHI/Iﬁ

2.11

3.1

3.2

XVUMHUYECKUH  DKCHEPUMEHT: KayeCTBEHHOE OIPEACICHUE  COACpKAHUS
KHUCJIOpO/a B BO3JyXe, IOJy4YyeHHe, cOOMpaHMe, paclo3HaBaHUE U M3YydEHUE
CBOWCTB KHCJIOPOJa, HAOIIOACHNE B3aUMOJICHCTBHS BEUIECTB C KHCIOPOIAOM U
YCJIOBHSI BOBHUKHOBEHUS U IIPEKpallleHUs] ropeHus (1oxapa), 03HaKOMIICHHE C
oOpa3lilaMi OKCHJOB M ONHCAHHE WX CBOWCTB, IMOJy4YeHHE, coOupaHue,
pacrio3HaBaHME U M3Y4YEHHE CBOWCTB BOJOpOAa (rOpeHue), B3auMoeicTBue
Bozopoaa ¢ okcugoMm Meau(Il) (BO3MOXKHO HUCTIOIB30BAHUE BHIEOMATEPUATIOB),
HaOrofieHue oO0pa3llioB BEIIECTB KOJUYECTBOM | MoOjib, MCCIEIOBAHUE
OCOOEHHOCTEHl pacTBOPEHHs BELIECTB C Pa3IMYHOW PacTBOPUMOCTHIO,
IPUTOTOBJICHUE PACTBOPOB C OINpeNeNEHHON MacCOBOM J10Jiell pacTBOPEHHOIO
BELIECTBA, B3aMMOJEWUCTBUE BOJbl C MeTaIaMU (HaTpUEeM U KajlbIHEM)
(BO3MOXKHO MCIIOJIb30BaHME BMJEOMATEpUANIOB), OIPENEICHUE pPAaCTBOPOB
KUCJIOT U IIEJOYed C IOMOIIBI0 HMHJMKATOPOB, HCCIEIOBAHUE 00pa3loB
HEOPraHMYECKUX BELIECTB PA3JIMYHBIX KJIAacCOB, HAOIIOACHHE H3MEHEHUS
OKpacKM MHJIUKATOpPOB B pacTBOpax KHCIOT U ILIEJIOYeH, Hu3ydyeHue
B3auMoieiictBua okcuga menu(Il) ¢ pacTBopom cepHON KUCIIOTHI, KHUCIOT C
METaJUIAMM, PEaKIUH HEUTpaIU3alliH, ITI0Jy4YEHNE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOIO0 MeETaula JpYyTMM M3 pacTBopa COJIM, pEIICHHE
HKCIIEPUMEHTAJIbHBIX 3a/1ad Mo TeMe «BakHelmme kiacchl HEOPraHUYECKUX

COEeIMHEHUI

[lepunonnueckuii 3akoH u [lepuonnueckas cucteMma XMMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHre aToMOB. XUMUYeCKas CBs3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIC PCAKITUN

[lepBble TOMBITKM KIAacCU(UKALUU XUMHUYECKHX d3JeMeHToB. I[loHsTHe o
IpyNIax CXOJHBIX 3JEMEHTOB (IIEJOYHbIE M IIEJIOYHO3EMEIbHbIE METaslIbl,
raJIOTeHbl, MHEPTHbIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aMm@oTepHbIe

OKCHUIBI U THAPOKCHUIBI

[Tepuoanueckuii 3akoH. [lepronnueckas cucteMa XUMUYECKUX 3i1eMeHTOB [1.1.
Meneneesa. Kopotkonepuoanas 51 JUTMHHOTIEPUOIHAS (hopMbI
[lepuoauueckoir cucrtembl XuMuueckux dnemeHTtoB [[.M. Menneneesa.
Ilepuoapr u rpynmnbl. PU3MYECKUH CMBICT TOPSAKOBOTO HOMEpa, HOMEPOB

nepruoaa v rpyuribl 3JICMCHTA

33

Crpoenne atoMoB. CocraB aTOMHBIX sifep. M3otomnbl. Dnextponsl. CtpoeHue

SJICKTPOHHBIX 000JI0OYEK aTOMOB NIEPBEIX 20 XMMHMYECKMX D3JICMCHTOB




3.4

3.5

Ilepnonnueckon cucremsl .M. MeHnneneeBa. XapakTepUCTUKAa XUMUYECKOIO

AJIEMEHTa Mo ero nosoxenuto B [lepuoanyeckoii cucreme .M. Menneneena

3aKOHOMEPHOCTH H3MEHEHHUs paJuyca aTOMOB XUMHYECKHUX DJIEMEHTOB,
METaJUIMYECKUX M HEMETaUIMUYEeCKMX CBOMCTB IO TpyINaM M TEpHOJaM.
3nauenue I[lepuonnueckoro 3akoHa u Ilepuoanueckoil CUCTEMbl XMMUUYECKUX
AJIEMEHTOB JUIsl Pa3BUTHs Hayku W npaktuku. (.M. MennaeneeB — y4€HbIA U

rpaxxiaHuH

Xumuyeckass cBa3b. KoBaneHTHas (mosisipHass M HEMOJSIPHAs)  CBA3b.

3JICKTpOOTpI/IIIaTeJIBHOCTI) XHMHYSCKHX 3JIeMEHTOB. FIoHHAs CBI3b

3.6

3.7

Crenenp okucieHus. OKHCIUTEIFHOBOCCTAHOBUTCIIBHEIC pCaKkuu. Hpoueccm

OKHCJICHUS M BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

XUMHUYECKUH S3KCIIEPUMEHT: M3y4YeHHE OO0pa3lloB BELIECTB METAUIOB U
HEMETAJUIOB, B3aUMOJEHCTBUE THUAPOKCHAA LMHKA C pPacTBOpaMU KHUCIOT U
LIEJI0YEH, MPOBEIECHNE ONBITOB, MIUIFOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIBHO-

BOCCTAaHOBUTCIBbHBIX peaKI_lI/Iﬁ (ropeHHe, pC€aKluu pa3jioKCHUA, COGI[I/IHGHI/ISI)

9 KJIACC

Kon

IIpoBepsieMblii JJIEMEHT COAEePKAHUSA

BemectBo 1 xumuueckas peakuus. [Topropenue

1.1

[Tepnonnueckuit 3akoH. lleproanyeckas cuctema XuMU4YeCKUX demeHToB J1.1.
MenpeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHU CBOICTB
XUMHUYECKHX DJJIEMEHTOB IIEPBBIX TPEX MEPHUOAOB, Kalus, Kaldblusi H HX
COCIMHEHU B COOTBETCTBHM C IIOJIOKEHUEM dJeMeHTOB B llepuommueckon

CUCTEMEC U CTPOCHUEM NX ATOMOB

1.2

CrpoeHne BelecTBa: BHJAbl XMUMHYECKOM CBsI3U. THUIBI KPHUCTAUIMYECKUX
pPEETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUINYECKON PEIIETKH
U BUJAa XUMHU4eckoil csizu. Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKHX
BELIECTB (MEXAyHapoAHas U TpUBHaJIbHAs). XMMHUYECKHUE CBOWMCTBA BELIECTB,
OTHOCAIIMXCA K  PA3JIMYHBIM  KJlacCaM HEOPraHWYECKUX  COCAUHEHUH,

TCHECTUYCCKAA CBA3b HCOPTaHNYCCKUX BEIICCTB

1.3

Krnaccudukanys XuMu4eckuxX peakluid Mo pa3anyHbIM IpHU3HaKaMm (10 YUCITy U
COCTaBy YYacTBYIOUIMX B pEaKLUUU BEIIECTB, MO TEIUIOBOMY 3(]dekty, mo

H3MCHCHHIO CTCIICHEH OKMCICHUS XUMHUYECKUX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,




1.4

[0 Yy4YacTUIO Karajau3aropa). OJK30- M JHAOTEPMUYECKUE  PEaKIIuH,

TEPMOXUMHNYECKNEC YPAaBHCHUS. Ilonsrue o CKOpPOCTH XHUMHYECKOM pC€aKinuu

[TonsiTe 006 oOpaTUMBIX M HEOOpPATHUMBIX XUMHUYECKHX peakuusax. [lonsTtue o
TOMOTEHHBIX U FeTepPOreHHbIX peakiusax. [[oHaTre 0 XMMUYeCKOM PaBHOBECUH.
@axTophl, BIUAIOIIAE HAa CKOPOCTh XUMHUYECKOW pEaKUUd U TOJ0KEHHE

XUMHYCCKOI'O0 paBHOBECUA

1.5

1.6

1.7

2.1

OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC peakuuu, 3JIEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHON  peakuuu. CocTaBiieHHE  ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKIMA C UCIOJIb30BAHUEM METOJa

QJICKTPOHHOI'O OanaHca

Teopus 3JIEKTPOIUTHUECKON AUCCOLMALMHU. DIEKTPOJUTHI U HEIIEKTPOIUTHI.
Kartunonsl, annonsl. MexaHu3m JUCCOIMAIIMU BEIIECTB C PA3JIMUYHBIMU BHUJIAMU
XxuMH4eckoi cBs3u. Ctenenp auccoruanui. CUIbHBIE U cIa0ble SJIEKTPOJIHTEHI.
Peakiuu nonHoro obmena. YcCllOBUSI MPOTEKAHMS PEAKIMH MOHHOTO OOMEHa,
MOJIHBIE U COKpalI€HHbIE HWOHHBIE YpaBHEHMs peakuui. CBoiicTBa KHCIOT,
OCHOBaHMN M COJIEM B CBETE€ TPEJACTABICHUN 00 SJIEKTPOIUTUYECKON

AUCColranuu. KauectBeHHbIC PCaKi Ha NOHBI. Ilonsatue o THuapOJIn3C cojieit

XUMUYECKUN SKCIIEPUMEHT: O3HAKOMJIEHHE C MOJENSIMU KPHUCTAJUIMYECKUX
PEIETOK HEOPraHMYECKUX BELIECTB — METAJUIOB M HEeMeTauloB (rpadura u
azMasa), CIIO’KHBIX BEIIECTB (XJIOpuAa HATpHUsl); UCCIIEJOBAHUE 3aBUCHMOCTH
CKOPOCTM XHUMHYECKOM peakiMu OT BO3IACUCTBUS Ppa3IMUYHBIX (PAKTOPOB;
HCCIIEIOBAaHUE  DJIEKTPONPOBOJHOCTH  PAacTBOPOB  BEIIECTB,  Ipolecca
JUCCOLMALMN  KUCJIOT, Iejaoded M coiedl  (BO3MOXKHO MCIIOJIb30BaHME
BUJICOMATEPHAIIOB); TMPOBEACHHUE ONBITOB, WUIIOCTPUPYIOMIUX MPU3HAKH
MpOTeKaHUs peakluii HOHHOro oOMeHa (00pa3oBaHUE OcajiKa, BBIJICIEHHE Ta3a,
o0Opa3oBaHHe BOJbl); OIBITOB, WJUTIOCTPUPYIOLIMX MPUMEPHl OKHUCIUTEIbHO-
BOCCTAHOBUTENIBHBIX PEAaKUU (FOpeHHe, peakiy pa3ioKeHUs, COeIUHEHHS);
pacrno3HaBaHHe HEOPTaHWYECKUX BEIIECTB C MOMOIIbIO KaUeCTBEHHBIX peaKuit

Ha MOHBI; pCIICHUC DKCIICPUMCHTAJIbHBIX 3a/1a4
HemeTamis!l 1 UX COeIUHEHUS

OOmiast  xapakTepucTuka rajmoreHoB. (OCOOCHHOCTH CTPOCHHMS AaTOMOB,
XapaKkTepHble cTeneHu okuciaeHus. CtpoeHue n (pu3ndeckue CBOMCTBa MIPOCTHIX
BEIIECTB — TrajoreHoB. XHMMHUYECKME CBOMCTBA Ha IIpUMEpEe  XJopa
(B3aMMOZEHCTBUE C METaJLIaMH, HEMETaJlJIaMH, IIeao4aMu). XJIOPOBOAOPO.

ConsiHast KMCIIOTa, XUMUYECKUE CBOMCTBA, MOJIydeHHUE, npuMeHnenue. Jleiictue




2.2

XJIOpa ¥ XJIOPOBOJOPOJA HA OPraHU3M 4YeloBeKa. BaxkHelme XJIopuabsl U UX

HaXOXICHUEC B IIpUPOAC

OO6mas xapaktepuctuka djeMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeneHn OKucieHus. CTpoeHue u Gu3nYecKrue CBOWCTBA
MPOCTBIX BEUIECTB — KHUCJIOPOAAa M Cepbl. AJUIOTPONHBIE MOAN(PUKAIUN
KHCIIOpo/ia U cepbl. XUMHMUECKHUe cBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
¢usznueckue M XUMHUYECKHE CBOMCTBA. OKCHUIBI Cepbl KaK IMpeICTaBUTEIH
KHCIIOTHBIX OKCHAOB. CepHas KUCIIOTa, (PU3UYECKHE U XMMHUYECKHUE CBOMCTBA
(obmuMe Kak mpeAcTaBUTENS Kjacca KHCIOT U cnerududeckue). XuMHUUYECKHe
peakiuu, JeKalre B OCHOBE MPOMBIIUICHHOTO CIOc0o0a IOJIYYEeHUs! CEepHOM
kucinotel. Ilpumenenue. Conu cepHOM KHUCIOTHI, KaueCTBEHHAs peaklus Ha
cynedar-uoH. Haxoxnenue cepel U €€ COCNMHEHUN B MPUPOJEC. XUMUYCCKOES
3arpsi3HEHUE OKPYIKAIOUIeH Cpellbl COCIMHEHUSIMU Cepbl (KUCIOTHBIC T0XKIIH,

3arpsi3HEHUE BO3/yXa U BOJOEMOB), CIOCOOBI €0 MPEIOTBPAIICHHS

23

OOmiass xapakTepucTuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEepHbIE CTENICHU OKUCIIEHUs. A30T, pacCpoCTpaHEeHHE B IPUPO/IE,
¢dusnveckne U XUMHUIeCKne cBoiicTBa. KpyroBopor a3ora B mpupojae. AMMHAK,
ero ¢u3nMveckue W XMMUYECKHE CBOMCTBa, MojdydeHue u npumeHenue. Comu
aMMOHMS, HX (u3HYecKkne ¥ XHMHUYECKHE CBOWCTBA, MpPHUMEHEHHE.
KayecTBeHHast peaklusi Ha HOHbI aMMOHUs. A30THas KUCIIOTa, €€ MOoJyuyeHHe,
¢dbuzmveckue W XUMHUYECKHE CBOMCTBa (00IIME Kak MpeACTaBUTENs Kiacca
KUCIOT U cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHMS B
KauecTBE MHUHEPAIbHBIX yn00peHuil. XUMHUYECKOe 3arps3HEHHE OKpY Karollen
Cpeabl COETUHEHUSMU a30Ta (KHCIOTHBIE JTOXKAM, 3arpsi3HEHUE BO3yXa, MOYBbI

1 BOJIOEMOB)
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docdop, ammorpornHsle Mogudukauu Gocdopa, puzndeckne U XUMHUYECKHE
ceorictBa. Oxcupg dochopa(V) u docdopHas kuciora, Qusnyeckue u
XMMHYECKHE CBOWCTBa, monydeHue. Mcmomb3zoBaHue ¢ochaToB B KayecTBe

MUHEpaJIbHBIX y100peHuit

2.5

Obmas xapaktepuctuka syeMeHToB I[VA-rpynmbl. OcoOEHHOCTH CTPOECHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHUS. YIVIEpOJ, aUIOTPOIIHBIE
Moau(UKaAIMKM, PacpOCTpaHEHHE B MpUpoJe, (U3MUECKHEe M XUMHYECKHE
cBoiicTBa. AncopOius. KpyroBopor yrinepona B mpuponae. OKcuabl yriiepoja,
uX (QU3NYEeCKue M XUMHYECKHE CBOMCTBA, /IEHCTBUE Ha JKHUBBIE OPTraHU3MBI,

MOJIYUCHUC U ITPUMCHCHHC. DKOJIOTHYECKHUE HpO6JIeMI>I, CBA3aHHBIC C OKCHUJIOM




yrinepona(lV); rumoresa rino0aqbHOrO MOTEIUICHUS KIMMAaTa;, TMapHUKOBBIN
s¢dexr. YronpHas KuciIoTa U €€ COJM, UX (PUINYECKUE U XUMHUYECKHE
CBOICTBa, MoOJyuyeHUEe U npuMeHeHue. KauecTBeHHas peakuus Ha KapOoHaT-
nonsl. Mcnonp3oBanue kapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIUICHHOCTH H

CEJILCKOM XO3SICTBE

2.6

2.7

[lepBoHauaIbHBIE TOHATHS 00 OPraHUYECKHUX BELIECTBAX KAK O COCIMHEHHSIX
yriepona (MeTaH, 3TaH, STWJIEH, AaleTHJICH, STaHOJ, TJHIEPHUH, YKCyCHas
kuciora). Mx cocraB M xumuueckoe crpoenue. llonstue o Ouonormvecku
BO)XHBIX BEIIECTBAX: >Mpax, OelKax, yrieBoJax — M HMX pPOJU B KU3HU
4yenoBeka. MarepuaabHOE €IMHCTBO OpPraHWYECKHMX UM HEOPraHMYEeCKHX

COCTUHEHUN

Kpemuuii, ero ¢usnyueckne © XUMHYECKHE CBOWMCTBA, TMOJYYCHHE U
npumeHenne. CoeuHEeHUs KpeMHHUS B mpupoae. OOmme mpencraBicHHus 00
okcuae kpemuus(IV) u kpemaueBoit kuciaore. CHUIMKATHI, UX UCIOJIb30BaHUE B
OBITY, MEIUIIMHE, TPOMBIILICHHOCTH. Ba)KHEHIIIME CTPOUTEIbHBIC MaTCPHAIbI:
KepaMuKa, CTEKJIO, IIeMeHT, OeToH, jxene300eroH. I[Ipobrembl Oe3omacHOTrO

HCIIOJIB30BaHHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCC}IHGBHOﬁ KHU3HU

2.8

XUMUYECKUN SKCIIEPUMEHT: H3y4YeHHE OOpa3[[0OB HEOPraHWYECKUX BELIECTB,
CBOWCTB COJISHOM KMCJIOTBI; IPOBEIEHNE KaYeCTBEHHBIX PEeaKIMid Ha XJIOpU-
HOHBI " Ha6J'IIOI[CHI/Ie MMPU3HAKOB HX MPOTCKAHHA, OIBIThI, OTpaAXKAIOIIUC
¢u3nyeckue U XMMUYECKHe CBOMCTBA IaJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
HCIIOJIb30BaHNE BUEOMATEPHUATIOB); O3HAKOMJIEHHE € 00Opa3laMu XJIOpPUJOB
(raJloreHN1I0B); O3HAaKOMJIEHME C oOpa3lamMM cepbl U €€ COECJUHEHUSIMHU
(BO3MOXKHO HCIIOJIb30BaHWE BHUJEOMATEPUATIOB); HAOMIOIEHHE TIpoliecca
o0yrIMBaHUs caxapa MoJ JACWCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIIOTHI;
M3y4YeHUE XMMUYECKHX CBOMCTB pa30aBiIeHHOW CEpHOM KHCIOTHI, MPOBEICHHE
KauecTBEHHOW peakuuu Ha cynbpaT-uoH U HaONIoJeHHe NpHu3HaKa eé
MPOTEKaHMs; O3HAKOMIIEHHE C (PM3NUYECKUMHU CBOMCTBaMH a30T1a, hocdopa u ux
COEIUHEHUI (BO3MOXHO HCIIOJIb30BAaHME BHJIEOMATEPHANIOB), OOpas3lamMmu
a30THBIX U (ochHOPHBIX yIOOpPEHUH; MTOTyUYeHUe, COOMpaHue, paclo3HaBaHUe U
HU3Y4YCHUC CBOMWCTB aMMHaKa; IPOBCACHUC Ka4YCCTBCHHBIX peaKHI/Iﬁ Ha HOH
aMMOHMSI U (ocdar-uoH UM U3yuyeHHE TPU3HAKOB UX MPOTEKAHUS,
B3aUMOJICHCTBHE KOHIICHTPUPOBAHHON a30THOM KHCIIOTBHI C MEIbIO (BO3MOXKHO
HUCIIOJIB30BaHUC BI/IILCOMaTepI/IaJIOB); HN3YUYCHUC MOI[CHCﬁ KPpUCTATNINYCCKUX
pemi€rok anmasa, rpaduta, ¢yliepeHa; O3HAKOMJIEHHE C TPOILIECCOM

azicopOLIMK PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U yCTPOHCTBOM




IPOTUBOra3a; IOJIyuyeHHue, cOOMpaHHEe, PACIIO3HABAHUE M M3Yy4EHHE CBOWCTB
YIJIEKHCIIOTO Ta3a; IPOBEACHHWE KAauyeCTBEHHbIX pEakUMi Ha KapOoHaT- H
CWJIMKAaT-UOHbl ¥ M3yYEHUE IPU3HAKOB HX IPOTEKAHUS; O3HAKOMIIEHUE C
INPOAYKLUHUEH CHUIMKAaTHOM NPOMBIIUIEHHOCTH; pPELIEHUE SKCHEPUMEHTAIbHBIX

3a71a4 110 TeMe «Ba)kHeNe HeEMETAIIIBI U UX COSAUHEHU

MeTtamisl 1 uxX COCIUHCHUA

3.1

OO01mmas xapakTepUCTHKa XUMHUYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU WX
nojnoxxenus B llepuoamyeckoir cuctemMe XuMuueckux odnemeHtoB J[.H.
MenpneneeBa u ctpoeHus aroMoB. CTpoeHHe METAITIOB. MeTaiinyeckas CBsI3b U
METAUINYECKass KpPUCTAIMYECKas PpemIETKa.  DJICKTPOXUMHUYECKUM  psif

HaIpsKEHUH METaJUIOB

3.2
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duznyeckue U XUMHUYECKUE CBOICTBa MeTauioB. OO0IMe criocoObl MOITyYeHUs
MmetaiioB. [ToHsATHE 0 KOPPO3UU METAJIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI UX OT
koppo3uu. CrutaBsl (CTalb, YyTyH, JIOPATIOMUAHUH, OpOH3a) U MX IPUMEHEHHE B

6BITy H IIPOMBIINIJICHHOCTH

[Ilenouynsle Mertasuibl: nosoxkeHue B llepuonuyeckoil cucTeMe XHMHUYECKUX
anemeHToB JI.M1. MeHaeneeBa; cCTpoeHHE MX aTOMOB; HaX0XJIEHUE B IPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCHIbI U
THUAPOKCUABI HaTpusd M Kanud. [IpuMeHeHHWe IIEeNOYHbIX METAUIOB M HX

COE€IUHEHUN

3.4

Illenoyno3eMenbHbIE  METaIbl MarHuii W KajJblIMA:  TOJIO)KCHHE B
[Tepuonnueckont cucreme xuMmuueckux 3iueMeHToB /.M. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXJeHue B npupoje. PU3NyYecKue U XUMHYECKHE CBOMCTBA
Marfusi M Kanbplusl. BaxHeimue coenuHeHUs Kalbliusg (OKCHMA, THUIPOKCHUI,

conu). KEcTKoCTh BOJBI M CLIOCOOBI €€ yCTpaHeHUs

3.5

3.6

AmoMuHUIL: TIonoxkeHue B Ilepuommyeckoil cucteMe XMMHUYECKHUX 3JIEMEHTOB
JI.1. Menneneesa; CTpoeHHE aroMa; HaxoxaeHue B mpupoae. dusmueckue u
XUMHYECKHUE CBOMCTBA aFOMHHUSA. AM(OTEpHBIE CBOMCTBA OKCHAA M THUIPOKCHIA

AJTFOMHUHHUA

Kenezo: nonoxenue B [lepuoanueckoil cucreme XumMudeckux 3neMeHToB J[. 1.
MenzeneeBa; CTpOEHHE aTOMa; HAaXOXIECHHE B mpupoje. Pusnyeckue Hu
XUMUYECKHUE cBoOMcTBa kene3a. Okcuubl, Tuapokcuasl u conu xene3a(ll) u

xene3a(lll), ux coctas, cCBOMCTBA 1 TTOJTyYCHUE

3.7

XUMUYECKUH SKCIIEPUMEHT: 03HAKOMJIEHHE C 00pa3liaMy METaJUIOB U CILJIaBOB,

X (U3NYECKUMHU CBOMCTBAMH; W3y4EHHE DPE3YJIbTaTOB KOPPO3UU METAJIOB




(BO3MOXKHO HCIIOJIb30BAaHUE BUJIEOMATEPHUAJIOB), 0COOCHHOCTEH
B3aMMOJICHICTBUSL OKCHJA KalblUsi W HaTpus C BOAOHM (BO3MOXKHO
KCIIOIb30BAaHUE BHJIEOMATEPHAIIOB); HCCIICIOBAHME CBOWCTB KECTKOW BOJBI;
mpolecca TOpEHHs Kelle3a B KHUCIOpoAe (BO3MOXKHO —HCHOJIb30BaHHE
BHJIEOMATEPHAJIOB); MPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIIMN HA MOHBI
(Marams, KajbIus, anroMuHus, nuHKa, skeneza(ll) m sxemesa(Ill), memu(Il);
HaOJII0/ICHNE U OMKCAHUE MPOIECCOB OKpANIMBaHUS TUIAMEHU WOHAMH HATPHS,
Kamuss M Kanblusg ~ (BO3MOXKHO  KCIIOJIB30BAaHME  BUJCOMAaTEpHAJIOB);
uccieoBaHie aM(pOTEPHBIX CBOWCTB THIPOKCHIA ATIOMUHHUS W THUIPOKCHIA
LIMHKA; PEIIeHNE IKCIIEPUMEHTAIIbHBIX 3aJa4 110 TeMe «BaxHelue MeTauibl U

nX COCAUHCHU

XHMHMS ¥ OKpYXKaroas cpena

4.1

4.2

HoBble maTepuanbsl u TexHojoruu. BemectBa nu maTepuanbl B MMOBCEAHEBHOU
JKU3HU 4YesloBeKa. XUMHUS U 370poBbe. be3onacHoe ucroiab30BaHUE BEIIECTB U
XUMHYECKHX peakiuii B ObiTy. llepBas momMoip NMpu XUMHYECKHX OXKOTax M

OTpAaBJICHUAX

OCHOBBI ~ JKOJIOTMYECKOM  IPaMOTHOCTH.  XHUMHYECKOE  3arps3HEHHE
okpyxaromien cpeasl [1/IK. Ponb XuMun B petieHUH 3KOJIOTHUECKUX MPOoOsIeM.
[IpupoaHble HCTOYHMKH YTJIEBOAOPOAOB (Yroib, MPHUPOIHBIA ra3, HeQTh),

MPOYKTHI UX MEPEePabOTKH, KX POJIb B OBITY U TPOMBITIINIEHHOCTH

4.3

XHUMHUYECKUMN OKCIICPUMCHT: U3Y4YCHHC 06pa3u03 MaTCcpHuaJioB (CTeK.]'IO, CIIJIaBbI

METaJJIOB, OJIMMEPHBIE MaTEpUaIbl)




IPOBEPSIEMBIE HA OI'D 110 XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIEeMOro
TpedOBaHMS

IIpoBepsiemble TpeOOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI'0 0011ero oopaszoBanus Ha ocHoe PI'OC

1

IIpencrasnenue:

1.1

O I[I03HAaBa€MOCTHU SIBJIEHUH MPUPOJbI, MOHUMAHUE OOBEKTHUBHOU
3HaYMMOCTH OCHOB XHMMMUYECKOW HAyKHM KaK 00JacTH COBPEMEHHOTO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOILIeH KyJIbTyphl M HpPaKTHYECKOU
JeSITEIbHOCTH YEJIOBEKa B YCJIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHUMAaHHEC MECTAa XUMHHU CPEAU APYIUX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAY4YHbIX MCTOJAaX ITO3HAHUA, B TOM YHUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOAAaX HUCCICAOBAHUA BCHICCTB U HU3YUYCHUSA
XUMHUYCCKUX peaKHHﬁ; YMCHUEC HCIIOJIb30BaTh MOACIHN JUIA

0OBsICHEHUS CTPOCHUS aTOMOB U MOJICKYJI

o cepax npodeccuoHaTbHON AESITEIBHOCTH, CBA3aHHBIX C XUMUEH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha JOCTHKEHHSX
XUMUYECKOW HAyKH, YTO TMO3BOJIUT OOYYalOIIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoelt Oyaylieit mpodeccuoHanbHON AeSITeTbHOCTH
U ceNaTh OCO3HAHHBIM BBIOOP XMMHM Kak HPO(QUIBHOIO MpeaMeTra

MIPH MEPEX0/I€ HAa YPOBEHb CPEAHETO 001ero o0pa3oBaHus

Bnagenue cucreMoM XHMHUYECKHX 3HAHMH H YMCHUC TIPUMCHATH

CUCTEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BOKHEUIINE XUMHUYECKUE MOHATUSI: XUMHYSCKUUN OJICMEHT, aToM,
MOJIEKYJia, BEHIECTBO, MPOCTOE M CIOXKHOE BEIIECTBO, OJHOPOIHAS U
HEOOHOPOJAHAsA CMECh, OTHOCHUTCIIBHBIC AaTOMHAsA W MOJICKYJIApHasa
Macchl, KOJMYECTBO BEIIECTBA, MOJIb, MOJIIpPHAs Macca, MOJSIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHUE, COJb (CpemHssi), XUMHUYECKas
peakmus, peaKIuu COCTUHCHUS, PEAKIMH Pa3JIOKCHHS, PEaKIuu
3aMeIeHUs, peaknu OOMEHa, TEIUIOBOM 3(PQeKT peakiuu, 3K30- U
SHIOTEPMHUUYECKUE DPEaKIUH, PACTBOP, MAccoBas OIS XHUMHYECKOTO
AIIEMEHTa B COEAMHEHUH, MAacCOBasl JIOJISl U MPOLEHTHAS KOHIEHTPAIHS

BCIICCTBA B paCTBOPC, AAPO aToOMa, BHCKTpOHHBIﬁ clion aToMa, aTOMHas




opburtanb, paauyc aroMa, BAJIEHTHOCTb, CTENEHb OKHUCIICHUS,
XUMHYECKAsl CBSI3b, AJIEKTPOOTPULIATEIHLHOCTD, MOJISIPHASL U HETIOJIIpHAS
KOBaJICHTHAast  CBs3b, HMOHHAsg  CBSI3b, METAJUIMUECKAs  CBS3b,
KpUCTa/LIM4ecKass pemérka (aToMHasi, HMOHHAs, MeTaJuInyecKasi,
MOJIEKYJISIPHAs), UOH, KAaTUOH, aHMOH, 3JIEKTPOJIUT U HEDJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs  JUCCOIMALMS, pPEeaKUUd HOHHOro oOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIC ~ PEAKIMHM,  OKUCIUTENb U
BOCCTAHOBUTENIb, OKHCICHHME W  BOCCTAHOBJIEHHE, DJIEKTPOJIU3,
XUMHYECKOE paBHOBECHE, OOpaTHMMbIe ¥ HEOOpaTHMBIC pEaKIuH,
CKOpOCTh XMMHYECKOW peakiuu, karamuzarop, IIJK, xopposus

METAJIJIOB, CILIABBI

2.2

OCHOBOIIOJIararomue 3aKOHbI XHMHUHU: 3aKOH COXpaHCHUA MACCHhI,
Hepﬂonnqecxnﬁ 3aKOH I[I/I MeHz[eJIeeBa, 3dKOH ITIOCTOAHCTBa

COCTaBa, 3aKOH ABOraapo

23

3.1

3.2

TEOPUHU XUMUU: ATOMHO-MOJIEKYJISIPHAS TEOpHsl, TeOpUs

BHGKTpOHHTquCKOﬁ AUCComranumn
Brnanenune ocHoBaMH XUMHUYECKOM rpaMOTHOCTH, BKJIIOYAIOIICH:

YMEHHE MPaBUIIBHO UCTIOIH30BATh N3yUSHHBIE BEIIECTBA i MAaTEPHAIIBI
(B TOM wyHclIe MHHEpaJbHbIE YAOOpPEHMs, METaulbl U CIUIABBI,
NPOAYKTHl TEpepadOTKA TPUPOAHBIX HCTOYHUKOB YTIIEBOJOPOIOB
(yrasi, mpupoAHOro rasza, He()TH) B OBITY, CEIbCKOM XO3SHCTBE, Ha
NPOM3BOJICTBE W TIOHUMAaHWE 3HAUEHUS JKUPOB, OCIKOB, YIIEBOIOB
JUIs OpraHW3Ma 4YelloBeKa; yMEHHE MPOrHO3UPOBATh BIMSHUE BEIECTB
¥ XMMHYECKHUX TPOIIECCOB HAa OPTaHU3M YeJIOBEKa U OKPY)KAIOIIYIO
IPUPOJHYIO CpENLy

YMEHHE HMHTErpUpOBaTh XMMUYECKHE 3HAHHUS CO 3HAHUSAMHU JIPYTHX

y4eOHBIX MPEIMETOB

3.3

HaJIMYue OMbITa pabOThl C Pa3IMYHBIMU MCTOYHHKAMHM WH(OpMaLUu
N0 XUMHM (Hay4dHas M HAy4yHO-IIOIMYJIsipHAs JHUTEparypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHe OOBEKTHBHO OIICHMBATh HWH(OpPMAIMIO O BEIIECTBAX, HX
NpEBpalllCHUSIX W NPAKTUYECKOM  NPUMEHEHUHM U yMEHHUE

HUCIIOJIb30BaTh €€ IJs PEIICHUA y‘le6HO-H03HaBaTeJ'II>HI>IX 3aga4

BJ'IaZ[eHI/Ie OCHOBAMH ITOHATHHHOI'O arrmnapara M CHMBOJIMYECKOI'O

A3bIKa XMMUH JUISI COCTaBJICHUsI (HOpMYJ HEOPTraHWYECKHX BEILECTB,




7.1

YPaBHEHUN  XUMHYECKHMX  PEAKIUd; OCHOBAMHM  XMMHUYECKOU

HomeHkatypbl (IUPAC u TpuBHanbHOIN)

YMeHue oOBSACHATH CBS3b MOJOKEHHS djeMeHTa B Ilepuomnueckoi
CUCTEME C YHUCJIOBBIMM XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHX JJEMEHTOB (COCTaB M 3apsn sjapa, oOlee YHucio
AJIEKTPOHOB), PACIPEIEICHUEM 3JIEKTPOHOB IO SHEPreTHUYECKUM
YPOBHSM aTOMOB IEPBBIX TPEX MEPHOJIOB, KU U KaJIbIIHS
[IpencraBienue 0  MEPUOJUYECKONM  3aBUCUMOCTH  CBOMCTB
XUMUYECKUX 3JIEMEHTOB (paJlyC aTtoMa, 3JEKTPOOTPUIIATEIHHOCTD),
MPOCTBIX W CIIOKHBIX BEIIECTB OT IIOJIOKEHUS DJJIEMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX IEpUOAAX M IJIABHBIX
MOJArPYIIax) U 3JEKTPOHHOTO CTPOEHUS aTOMa

YMmenue kinaccuuuupoBarh:

XUMHUYCCKUEC DJICMCHTHI

7.2

HCOPTraHNYCCKUC BCIICCTBA

7.3

XUMHUYCCKUEC pCAKIINHA

YMeHue onpenenrs:

8.1

8.2

BAJICHTHOCTb W CTCIICHb OKHUCJICHUA XUMHWYCCKHUX DJJICMCHTOB, 3apsan

HOHa

BUJI XHMHYECKOM CBSI3M U THII KpHCT&JIJIH‘-ICCKOﬁ CTPYKTYpPBI B

COETUHEHUSIX

8.3
8.4

9.1

9.2

XapakTep cpebl B BOJHBIX PAaCTBOpax BEMIECTB (KUCIOT, OCHOBAHUH)
OKHCJIUTEh U BOCCTAaHOBUTEH

YMeHue xapakTepu3oBarh (pU3NUecKre U XHMUYECKHUE CBOMCTBA:
MPOCTBIX BEMIECTB (KUCIOPOA, O30H, BOAOPOA, TpaduT, amMmas,
KpeMHu#, a3oT, ¢ocdop, cepa, XJOp, HATpuUi, Kajaud, Mar"uii,
KaJIbIIMH, aJTFOMHHHH, JKEJIe30)

CIIOXKHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PacTBOPOB (BOja,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJAOPOA, OKCHIBI M THIPOKCHIBI
metaimoB [-IIA rpynn, amromunusi, menu (II), nunka, xeneza (II u
III), okcunpr yrnepona (I u IV), kpemuns (IV), azora u dhochopa (111
u V), cepel (IV u VI), cepuucras, cepnasi, a3oTucras, a30THasd,

dbocdopHas, yrojibHasi, KpeMHHEBAsI KHCJIOTA U UX COJIH )

9.3

MMPOrHO3UpPOBATH u XapaKTCPU30BaTh CBOMCTBa BCIICCTB B




3aBUCHUMOCTHU OT HX COCTaBa U CTPOCHUS, IMPUMCHCHHUC BCHICCTB B
3aBUCHUMOCTH OT HUX CBOﬁCTB, BO3MOXXHOCTBH ITPOTCKAHUA XUMHYCCKUX

HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

YMEHHE COCTABIIATh MOJIEKYJIIPHBIE U HOHHBIE YPAaBHEHHUsI PEAKLUH, B

10
TOM YHCJTIE:
10.1 peakIii HFOHHOTO OOMeHa
10.2 OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI
103 WUTFOCTPUPYIOIIMX ~XMUMHYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB
' (TpyI) HEOPraHUYECKUX BELIECTB
10.4 MOJTBEPKIAIOIIUX TEHETUYECKYIO B3aUMOCBSI3b MEXKAY HUMU
11 YMeHHe BBIYUCIATH (IPOBOAUTH PACUETHI):
11 OTHOCHUTEIIbHYI0 MOJIEKYJISIPHYI0O M MOJIIPHYIO MAacChl BEILECTB,
' MacCOBYIO JIOJIF0 XUMHYECKOTO 3JIEMEHTA B COSMHEHUN
11.2 MAaCCOBYIO JIOJIKO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM Ira30oB
114 [0 YpaBHEHUSM XHMHUYECKMX PEAKUUA M HAXOIUTh KOJIUYECTBO
' BEIIIECTBA, 00BbEM U MAaCCy PEareHTOB WUJIU MPOYKTOB PEAKIIUU
12 Brnanenue (3HaHMe OCHOB):
OCHOBHBIMM  METOJaMH  HAy4YHOro TOo3HaHUA  (HaOIroIeHue,
101 U3MEepeHHe, SKCIIEPUMEHT, MOICTTUPOBAHUE) MIPH U3yUEHUH BEIIECTB U
' XUMUYECKUX SIBIEHUW; yMEeHHEe CPOopMyIHpoBaTh TMpobieMy u
MPEAJIOKUT MYTH €€ PEIICHUS
122 Oe3omacHoil pabOTBl ¢ XWMHUYECKUMHU BEIIECTBAMHU, XHUMHUYECKON
' MOCYJI0¥ M JIa0OpaTOPHBIM 000PYTOBAaHHEM
MpaBUIaMu O€30MacCHOTO OOpaIeHUs C BEIECTBAMH, HCTIOIb3YEMbIMU
B TMIOBCEHEBHOM KM3HU, TIPABUIIAMU MOBEACHUS B LIEJSIX cOepeKeHuUs
123 3JI0pOBbSl U OKPYKAIOIIEW MNPUPOAHON Cpelbl; MOHUMAHHE Bpeaa
' (omacHOCTH) BO3JCHCTBHSI Ha J>KHUBBIE OPTaHU3MBI OMPEIACIEHHBIX
BEIIIECTB, CMOCOOOB YMEHBIIICHUS] W MPEIOTBPAIICHHUS WX BPEIHOTO
BO3JCHUCTBUSI
3 Hanuyme npakTHYecKuX HaBBHIKOB TUIAHMPOBAHUS M OCYIICCTBICHUS
CHEAYIOINUX XUMUYECKUX IKCIIEPUMEHTOB:
131 M3YYCHHE U OMUCcaHue (PU3MYECKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE

C (1)PI3PILICCKI/IMI/I n XUMHUYCCKUMHU SIBJICHUSIMH, OIIBITHI,




WUTIOCTPUPYIOLINE IPU3HAKU [TPOTEKAHNS XUMHUECKUX peaKkLni

13.2

U3y4eHHe CIIOCO00B pa3eeH s cMecel

13.3

[IOJIyYeHHUE KHUCIIOpPOAA M HU3Y4YEHHME €ro CBOICTB; IOJIy4E€HHE
BOJIOPOJIa U U3YUYEHHUE €ro CBOMCTB; MOJYYEHHE YIJIEKHCIIOTO rasa u

HU3YYCHHUC CTO CBOI>'ICTB; MOJIYUCHHUEC aMMHaKa U U3Y4YCHUC CT'0 CBOICTB

13.4

13.5

13.6

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJeHl

pPacTBOPEHHOIO BeLIeCTBa

IpUMEHEHUE WHNKATOPOB (;1akmyca, METHIIOpaHKa u
¢denondranenna) s OmpeneNieHUs XapakTepa cpelbl B pacTBOpax

KHCJIOT U menoqeﬁ

HCCIICIOBAHNE ¢ OIIMCAaHHE CBOMCTB HCOPraHnM4CCKUXx BCIICCTB
Pa3/IMYHbIX KJIACCOB; U3YUCHUC B3aHMOHeﬁCTBHH KHCJIOT C MCTaJlllaMU,
OKCHJaMH MCETaJlJIOB, PaCTBOPUMBIMHA )51 HCPACTBOPUMBIMU
OCHOBAaHUAMH, COJEIMH; TIOJYUYCHUC HCPACTBOPUMBIX OCHOBaHPIfI;
BBITCCHCHUC OJHOro MCETajlyla JpyruM HU3  pacTBoOpa  COJIH;
HUCCICIOBAHUC aM(l)OTCpHBIX CBOICTB THAPOKCUAOB AJIIOMUHUA U

OUHKa

13.7

13.8

pelIeHre IKCIIePUMEHTAIbHBIX 3a7a4 1Mo TeMaM: «OCHOBHBIE KJIacChl
HEOPraHUYECKHUX COEeTUHEHMI; «DNEKTPOIUTUYECKAS
aucconpanusny; «BaxHellnne HeMeTalUIbl W HUX COECIUHEHUS,

«Baxneiinine MeTalIbl M UX COSAUHECHUS

XUMHUYECKHE  JKCIEPUMEHTHI,  WUIIOCTPUPYIONIHNE  MPHU3HAKU
MPOTEKAHUS peakuii MOHHOTO OOMeHa; KauyeCTBEHHBIC PEaKIUU Ha
MPHUCYTCTBYIOIIKUE B BOJHBIX PACTBOPAX HOHBI: XJIOpUI-, OpOMHUI-,
wonua-, cynedar-, docdar-, KapOoHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUI-UOHBI, KATHOHBI AMMOHUS, MarHusl, KaJabIlHs, aTFOMHHHUSI,

xenesa (2+) u xenes3a (3+), menu (2+), nuHKA

14

VYmMmenue:

14.1

NpEACTaBIATL PE3YJIbTATbl SKCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTcJIbCTB, l"paCbI/IKOB n Ta6.]'H/III U BBIABJIATH OMIITUPUYCCKUC

3aKOHOMEPHOCTHU

14.2

YCTaHABIIMBATH CBSI3U MEXKIY PEabHO HAOIIOJAEeMBIMU XUMHUECKUMU
SBJICHUSIMU U TPOIIECCAMHU, MPOUCXOAAIIUMHU B MaKpO- U MUKPOMUPE,

OOBSICHATH IPUYMHBI MHOTOOOpa3Usl BEILIECTB




INIEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Koxa

1.1

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

HepBOHa‘IaJ'IBHBIe XHUMHUYCCKHUEC ITOHATUA

YucTsle BemecTBa U cMecu. CiocoObl pasiesieHus: cMecei

1.2

1.3

ATOoMBI U MOJICKYIJIBI. Xumudeckue diaeMeHTHl. CHMBOIJBI  XHMHYECKHX
OJICMCHTOB. HpOCTLIe U CJI0XXHBIC BEIICCTBA.
XuMuueckas Q)opMyna. BanieHTHOCTE aTOMOB XMMHYECKUX 3JIEMEHTOB. CTeleHb

OKHCJICHHUA

1.4

3aKOH ITIOCTOSHCTBA COCTaBa BCIICCTB. OTtHocHuTeIbHAsT aTOMHAs Macca.
OTHOCHUTENLHASA MOJICKYJISIpHAd Macca. MaccoBas 101 XUMHYECKOI0 3JIEMEHTa

B COCAUMHCHUN

1.5

1.6

KonmuectBo BemectBa. Mosib. Monsipaas Macca. MolsipHbIE 00BEM Ta30B.
B3anMocBs3b KOIM4ECTBa, MACChl M YHCIIa CTPYKTYPHBIX €IMHHUIL BEIIECTBA
du3znuecke U XMMHUYECKUE SIBJICHUS. XUMUYECKas peakuus U e€ MpPU3HAKU.
3aKOH COXpaHEHUs1 MaCChl BEUIECTB. XUMUYECKUE YPAaBHEHUS

Ilepnonnueckuit 3akoH u lleproanueckas cucreMa XUMHUYECKHX 3IIEMEHTOB

H.1. MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepnonnueckuitl 3akoH. [lepuoguyeckas cucremMa xumudeckux snemeHTon J[.U.
Menneneesa. Ilepuoasl u rpynnsl. OU3HYECKUN CMBICI MOPSAIKOBOIO HOMEDA,

HOMCPOB II€pHUOJa U T'PYIIIbI 3JICMCHTA

2.2

Crpoenue aromoB. CoctaB aToMHbIX siaep. M3otombl. Dnextponbl. CTpoeHue
AIIEKTPOHHBIX  000JI0ueK aToMOB TMepBbIX 20 XUMHYECKUX 3JIEMEHTOB

[Tepuoanueckoit cucremsl .. Menneneena

2.3

3aKOHOMepHOCTI/I B M3MCHEHHU CBOMCTB XHMMHYECKHUX DJIECMCHTOB IEPBEIX Tpex
NnepruoaoB, Kaliud, KaJlbIHA (pa;u/lyca aTOMOB, JJICKTPOOTPULATCIIbHOCTH,
MCTAINIMYCCKUX W  HEMETANIIMYCCKUX CBOf/iCTB) n HX COG)II/IHGHI/II\/'I B
COOTBECTCTBHH C IIOJJOXKCHHUEM DJJICMCHTOB B HepHOHHqCCKOﬁ CUCTEME H

CTPOCHUEM HUX ATOMOB

Crpoenue BelecTsa

3.1

Xumnueckass cBsi3b. KoBaneHTHass (WoOJisipHAss W HEMOJSIpHAsi)  CBA3b.
ONEeKTPOOTPULIATEIBHOCTh ~ XUMHUYECKUX  d3JeMeHTOB.  loHHas  CBs3b.

Meramnueckas CBSI3b




3.2

Tunel KpUCTAJUIMUECKUX PEIIETOK (aTOMHAas, MOHHAs, METauInyecKas),
3aBHCHMOCTb CBOMCTB BELIECTBA OT THUIIA KPUCTAIIMYECKOM PEIIETKH M BUAA

XUMHYECKOH CBI3U

4.1

4.2

Baxwueiime npeacTaBUTENM HEOPraHMYECKUX BellecTB. Hemeramnel U ux

COCAMHCHUS. MeTtamisl 1 uX COCOIUHECHUA

Knaccudukaiuss ¥ HOMEHKIATypa HEOPTaHWYECKHX COCTUHCHHUN: OKCHJIOB
(comeobpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, amM(pOTepHBIC) u
Hecoeo0pa3yiye, OCHOBaHMW (IIENOYM W HEPAaCTBOPUMBIE OCHOBAHWS);
KACIOT  (KUCIOpOACOAepKalie ¢  OeCKUCIOpOIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPEIHUX M KUCIIBIX)

dusnyeckue MW XHMHYECKHE CBOMCTBa INPOCTBIX  BCIICCTB-HEMCTAJJIOB!

BOJIOPO/Ia, XJIOpa, KUCIOPO/Ia, Cephl, a30Ta, hocdopa, yriepona, KpeMHUS

4.3

4.4

duznyeckue M XUMHUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJJIOB: JIUTHUA,
HaTpu:A, Kajiud, Marovusd W KaJIbOWsdA, aJJiOMHUHUSA, JKCIIC3a. SHCKTPOXHMI/I‘IGCKI/II;'I

pAaa HaHpH)KCHI/Iﬁ MCTaJ1JI0B

du3nyeckue U XUMHYECKHE CBOMCTBA BOJOPOJHBIX COE€IMHEHUI HEMETAIIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMHUAKA

4.5

dusnyeckrue U XMMHUYECKHE CBOMCTBA OKCUIOB HeMeTramoB: cepel (IV, VI),
azota(Il, IV, V), dochopa(lll, V), yraepona(ll, 1V), kpemuus(IV). Ilonyuenue

OKCHJO0B HEMETAJIJIOB

4.6

4.7

4.8

4.9

Xumnueckue cBoictBa okcunoB: MetamioB [A-IIIA rpymn, nuska, menu(ll) u

xenesza(ll, III). [TomyueHne okcua0B METAIIOB

XUMHYECKUE CBOMCTBA OCHOBAHUHN M aM(OTEpHBIX THIPOKCHIOB (Ha MpUMeEpe
THAPOKCUIOB  alIOMUHUS, JKeneza, UuHKa). [lomyuyeHue ocHOBaHuii U
aM(OTEPHBIX THAPOKCHJIOB

OO0ue XMMHUYECKHE CBOWMCTBA KHCIOT: XJIOPOBOJOPOIHOM, CEpOBOIAOPOAHOIM,
CEpHUCTOM, CepHOU, a30THOMH, (hochopHOU, KpeMHUEBOH, yroiapHOW. Ocolbie
XUMHYECKHE CBOWCTBA KOHUEHTPUPOBAHHOW CEPHOM M a30THOM KHCIIOT.

HOJIy‘{CHI/IC KHUCIIOT

OO6ume xuMHuyeckre cBoicTBa cpeHux coneil. [lomyuenue comneit

4.10

HonyquI/Ie, C06HpaHI/Ie, pacino3HaBaHue BOJOpOAA, KHUCIOpOJda, aMMHAKa,

YTIIEKUCIIOTO Ta3a B J1adopaTopuun

4.11

[Tonyuenne amMmuaka, CepHON M a30THOM KUCIOT B MPOMBIIIIEHHOCTH. OO01ne

CHOCOOBI OTYYSHHS METAJUIOB




4.12

I'eneTnueckas CBSI3b MCKAY KiIaCCaMH HCOPraHUYCCKUX COGI[I/IHCHI/Iﬁ

XUMUYECKUE PEAKIIUU

5.1

Knaccugukaius XuMHUECKUX PEeaKLUUi 10 pa3IMYHbIM MPU3HAKAM: 110 YUCITY U
COCTaBY Y4YaCTBYIOIIMX B pPEAKLMU BELIECTB, MO TemioBoMy 3¢ddexry, 1o

W3MEHEHHIO CTEIICHEH OKHMCICHUS XUMUUYECKUX YJIEMCHTOB

52

53

54

5.5

TennoBoil 3¢ hexT XUMHUYECKON peakui, TePMOXHUMHUYECKHE YPaBHEHU. DK30-
Y DHIOTEPMUYECKHUE peakunu. TepMOXUMUYECKUE YPABHEHHUS
OKHCIUTEIIBHOBOCCTAHOBUTENIBHBIE peakiMi. OKHCIUTENIN U BOCCTAaHOBUTEIH.
[Ipouecchl  OKMCIEHMSI M BOCCTAHOBJIEHHSA.  ODJIEKTPOHHBIM  OajaHc
OKHUCJIUTEIbHOBOCCTAHOBUTEILHON PEAKLIUU

Teopus anexTponuTryeckoi auccoruanvy. KaTuoHbl, aHMOHBL. DIEKTPOJIUTHI U
HE3JIEKTPOJIUThl. CHIIbHBIE U ci1a0ble 3JeKTPoInThl. CTeNeHb AUCCOLUAIN

Peakuuu moHHOTO obMeHa. YciaoBHS IIPOTCKAaHUA peaKHI/Iﬁ HMOHHOTI'O O6M€Ha,

IIOJIHBIE Y COKPAIlIEHHBIC HOHHBIE YPABHEHUS PEaKIIUN

XHUMHS ¥ OKpYyKarolas cpeaa

6.1

BemectBa m Marepuansl B TIOBCEAHEBHOM JKM3HM YeloBeKa. be3omacHoe
UCTOJIb30BAaHUE BEUIECTB M XUMHUECKUX pEakUui B jabopaTopuu Hu OBITY.

HepBaﬂ MMOMOIIb IMPHU XUMHYCCKUX OKOrax U OTPABJIICHUAX

6.2

XUMUYECKOE 3arpsi3HEHUE OKpy’Karolled cpeabl  (KUCIOTHBIE — JI0XKIH,
3arps3HEHUE TOYBBI, BO3AyXa M BOJOEMOB), CHOCOOBI €ro NpeaoTBpaIlCHUs
[IpenensbHass nomyctumas koHueHtpauus Bemects (IIJK). Pomp xumum B
pELICHUH DHKOJOTMYECKUX TMpoOieM. VYcCuieHHe MapHUKOBOro »ddekTa,

pa3pylieHrue 030HOBOTO CJIOSI

6.3

6.4

[Tpumenenue cepsl, a3ota, ¢ocdopa, yriaepona, KpeMHHUSI U X COCIUHEHUN B
ObITY, MEIUIMHE, MPOMBIIIJICHHOCTH U CelbCKOM Xo3sicTBe. [Ipumenenue
METaJUIOB M CIUIaBOB (CTajlb, YYTYH, JIIOPAJIOMUHMMA, OpoH3a) B OBITY U
IIPOMBIIIJICHHOCTH UX coequHeHHuH. [IoHsTHEe 0 KOppO3UK METallJIOB, OCHOBHbIE
CHOCOOBI 3aIUTHI UX OT KOPPO3UH

[TpupoaHble HMCTOUYHUKHM YTIIEBOJAOPONOB (Yrosib, MPUPOIHBIN Ta3, HEPTH),

MIPOIYKTHI UX MepepaboTku (OEH3MH), UX POJb B OBITY M MPOMBIIIIEHHOCTH

6.5

[lepBoHavanbHbIC MOHATHS 00 OPraHWYECKHX BEIIECTBAX KAaK O COCIUHEHHUSIX
yriaepona (MeTaH, 3TaH, STUIEH, alleTUIICH, STaHOJ, TIIULEPUH, YKCYCHAs! KUCIIOTA).
[TonsTHE O OMOJOTMYECKN BaKHBIX BEILECTBAX: KUPAX, O€IKaX, YrieBoIax — U UX

PO B )KU3HU YCIIOBCKA




PacuéTnr:

7.1 o popmMynamM XUMHUYIECKUX COCTMHEHUI
7.2 Macchl (MaccoBOii) JOJIM PACTBOPEHHOIO BEILIECTBA B paCTBOPE
7.3 10 XUMUYECKUM YPaBHEHUSAM




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumusi: 8-if kitacc: 0a30BbIN ypOBEHb: YUEOHUK; 5-€ U3IaHue, TepepaboTaHHOE
["a6puensn O.C., Octpoymos U.I'., CnaakoB C.A. AKIMOHEpHOE 00IIECTBO
«M3narenbctBo «IIpocBemenne»

» Xumusi: 9-if kinacc: 6a30BbIi ypOBEHb: YUEOHUK; S-€ U31aHHe, TepepaboTaHHOe
IMabpuensn O.C., OctpoymoB W.I'., CnaakoB C.A. AKIIMOHEpPHOE OOIIECTBO

«3narensctBO «lIpocBemienne»

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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