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INOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHWI K pe3yJbTaTaM OCBOCHHUS OCHOBHOU
00pazoBaTensHOI TPOrpaMMbl OCHOBHOTO 00IIIeT0 00pa30BaHuUs, MPEACTaBICHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBe eaepanbHOll pabodeil mporpaMmbl
BOCIIUTAHUS U C YUYETOM KOHUEIMIUU MPernogaBaHusl y4eOHOro npeaMera « XuMush»
B 00pa3oBaTeNbHbIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma 1o Xxumuu JOa€T TpEACTaBICHHUE O LENAX, OOIed cTpareruu
oOy4yeHusi, BOCHHUTAHUS U PA3BUTUA OOYYaAIOIMIMUXCA CPEACTBAMHU y4eOHOTO
npeaMera, yCTaHaBJIMBAET o0s3aTeNIbHOE peIMETHOE coJiep KaHue,
peaycMaTpuBaeT paclpeiesieHe €ro Mo KilaccaM M CTPYKTYpUPOBAHHUE I10
paznenaM W TeMaM MPOTPpaMMbl IO XHMHUH, OINPENEseT KOJWYECTBEHHBIE W
KaueCTBEHHbIC XapaKTePUCTUKHU coZIepKaHUs, PEKOMEHAYEMYIO
MOCJIEI0BATEIbHOCTh  M3YYEHHUSI XHUMHUU C YYETOM  MEKIPEIMETHBIX U
BHYTPUIPEIMETHBIX  CBs3€H, JIOTMHKM y4eOHOTO TMpollecca, BO3PACTHBIX
0COOCHHOCTEM OOydYaromuxcs, ONpeAessieT BO3MOXKHOCTH —MpeaMera s
peaym3anuu TpeOOBaHUM K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTEebHOU
nporpaMMbl Ha YpOBHE OCHOBHOTO OONIEro oOpa3oBaHUsl, a TaKXke TPeOOBaHMM K
pe3yibTaTamM 00y4YeHUsI XUMUU Ha YPOBHE 1IeTIeH M3yUYeHUs MPeIMeTa U OCHOBHBIX
BUJIOB y4eOHO-IO3HABATEIbHOM JEATEIbHOCTU OOYYalolerocs IO OCBOCHHIO
y4eOHOTr0 CO/IepKaHMUs.

3HaHWE XWMHH CIIY)KUT OCHOBOW [isi (OPMHPOBAHUS MHPOBO33PCHUS
oOydJaromierocsi, ero MmpejcTaBjICHUN O MaTepUATbLHOM EIMHCTBE MHUPA, BAXKHYIO
poJib UrparoT (GopMUpyEMble XUMHEH NpPEICTaBICHUS O B3aUMOIIPEBPAIICHUIX
PHEPTrUU M 00 HBOJIIOIMHU BEIIECTB B MPUPOJE, O IMyTAX PEHICHHUS TriI00albHBIX
npoOJjieM yCTOMYHMBOTO Pa3BUTHSI UEJIOBEUECTBA — CBIPbEBOM, SHEPrEeTUUYECKOM,
MUIIEBOM M SKOJIOTHICCKON 0€30IMacHOCTH, MPOOJIEM 3IpaBOOXPaHEHUS.

N3ydyenne xumuu:

CIIOCOOCTBYET  peaju3alldd  BO3MOXHOCTEM Uil  CaMOpa3BUTUS U
dbopMupoBaHUs KYJIbTYPbl JUYHOCTH, €€ 0011Iel U (PYHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (pOpMUpOBAHWE MBINUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJaronmxcsi, HABBIKOB HMX CAMOCTOSITEIBPHOW  y4eOHOW JACSTEIBHOCTH,
OKCIIEPUMEHTAJIBHBIX M HCCIEOBATEIIbCKUX YMEHUW, HEOOXOIHUMBIX Kak B
MOBCEAHEBHOM JKU3HU, TaK U B IPO(PECCHOHATBLHOMN NeITeIbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsSIIa HA €MHCTBO MPUPOBI U YETIOBEKA, SIBJIIETCS OTBETCTBEHHBIM
ATaroM B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOW rPaMOTHOCTH 00yYaroInxcs;



CrocoOCTByeT (POPMUPOBAHUIO IEHHOCTHOTO OTHOLIEHUS K €CTECTBEHHO-
HAay4YHBIM 3HAHHUSM, K IIPUPOJE, K YEIIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHUYECKOE
00pa3oBaHHUE 00yJArOITUXCSI.

JlanHple HampaBiieHUs B OOYYEHMHM XHMHHM OOECHEYMBAIOTCS CHEelU(pUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPbIA  SIBISIETCS  MEJaroruyecku
aJanTUPOBAHHBIM OTPAXKEHUEM 0a30BOM HAYKW XUMHUU HA ONPEJIETIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IIer0 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYyYarOUIMMUCS CHCTEMbl MEPBOHAYAIbHBIX MOHSATUNH XHUMHUU, OCHOB
HEOPraHWYECKOW XUMHM M HEKOTOPBIX OTHECIBHBIX 3HAYMMBIX IOHSITHN
OpPraHMYECKON XUMUH.

CtpykTypa coaepKaHus MPOTpaMMbl MO XMMUU CPOpPMHUpPOBaHA HA OCHOBE
CUCTEMHOro mnoaxoja Kk €€ mzyueHuro. ColepiaHue CKIIAJIbIBACTCS U3 CUCTEMBI
MOHATUN 0 XUMHYECKOM 3JIEMEHTE M BEIIECCTBE U CUCTEMBI TOHATUH O XUMHYECKOU
peakiuu. OOe OSTH CHUCTEMBl CTPYKTYPHO OpTraHM30BaHbl MO MPUHIUITY
IIOCJIEIOBATENBHOIO Pa3BUTHS 3HAHUM HAa OCHOBE TEOPETHUUYECKUX IPEACTABICHUN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuonnueckoro 3akona /1. 1. MeHnneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— Y4EHHS O CTPOCHHH aTOMa U XUMHUYECKOU CBSI3H;

— TMpeAcTaBleHUN 00 JJIEKTPOJIUTUYECKOW AMCCOLMAIMM BEIIECTB B
pacTBopax.

Teoperndeckne 3HAaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKH
MOJTyYEHHBIX U OCMBICICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHSI K JIPyromMy, BBITIOJNHSS (QYHKIMA OOBIACHEHHS U TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUS U BO3MOXKHOCTEU IMPAKTHUYECKOTO IMPUMEHEHHUS U IOJTYyUECHUs
M3Yy4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
IIPEACTABICHNS] O XUMHYECKON COCTABISAIONIEH HAyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHCTEMHOM IIPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAy4YHOMY 3HAHUIO U
METOJaM MO3HaHWUS B Hayke. M3yueHne XWUMUM NPOUCXOAUT C NPHUBJICYEHUEM
3HAHMM W3 paHee HW3YUYEHHBIX Y4YeOHBIX mpeaMeToB: «OKpyX aroluid MUY,
«buonorus. 5-7 knacce» U «PuU3nKa. 7 KIaccy.

[lpy wW3yYeHWW XUMHH TPOUCXOAWT (HOPMHUPOBAHWE 3HAHWA OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTHUYECKON
NEATEIbHOCTH YEJOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KYJIBTYPHI.
3amaya y4eOHOro mnpeaMera COCTOMT B (POPMHUPOBAHUU CHCTEMbl XMMHUYECKHX
3HAaHUH — BaKHEHUIHX (PaKTOB, MOHATHH, 3aKOHOB M TEOPETHUYCCKUX MOJIOKCHUH,
JIOCTYITHBIX 00OOIIEHH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAayKH, B



OpUOOIIEHUH K HAYYHBIM METOJaM I[IO3HAHUS MPH MU3YYEHUU BEILIECTB U
XUMHUYECKUX PeaKHi, B (OpMUPOBAHUHM U PA3BUTHUU MO3HABATEJIbHBIX YMEHHUH U
UX TPUMEHEHUU B Y4YeOHO-TIO3HABATENBbHOM U y4eOHO-HCCIIEN0BATENbCKON
JeSITeIbHOCTH, OCBOCHHHM NPaBWJI O€30MacHOr0 OOpalieHusl C BEIIeCTBAMHU B
IIOBCEHEBHOM KU3HU.

[Tpu u3yueHUM XMMHUU HAa YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUsS BaXXHOE
3HaYeHue NpuoOpen TaKkue 1eJd, Kak:

— (GOpMUPOBAHHME HUHTEIJIEKTyaJIbHO PpAa3BUTOM JIMYHOCTH, TOTOBOH K
camM000pa3oBaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIIBHOMY MPHUHITHIO PEIICHUH,
CIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBHSIM KU3HU;

—  HalpaBJICHHOCTb OOy4YeHHs Ha CHUCTEMaTHYeCcKoe MpuoOIIeHHe
oOydaromuxcsi K CaMOCTOATEIbHOW I103HABATEIbHOW JEATENbHOCTH, HAayYHBIM
METOoJaM TO3HaHMs, (OPMHUPYIOIIMM MOTHBALMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMHUH,

— obecrieueHne ycIoBuil, CHOCOOCTBYIOIIUX MPHOOPETEHUIO 00YUYaIOITIMHUCS
OIbITa Pa3HOOOPa3HOW MAESITEIbHOCTH, MO3HAHHUA U CAMOIO3HAHMS, KIIIOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHUBEPCAJIbHOE 3HAYEHUE IS
pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue oOmed (QyHKIMOHATBHON W €CTECTBEHHO-HAy4YHOU
ITPaMOTHOCTH, B TOM UHCJIE€ YMEHHMHA OOBSICHATH W OLEHUBATh SBIICHUS
OKpY’KaloIllero MHpa, WCIOJIb3Ys 3HAHUS U OMbIT, MOJYYEHHbIE NMPU H3yUYEHUU
XMUMHH, TPUMEHATh UX IpPU pEIIeHHH NpoOJieM B IOBCEIHEBHON JKU3HU U
TPYAOBOU IEATEIBHOCTH;

— (QopmupoBanue y O0O0yyarOmMxcsi TYMaHUCTHYECKUX OTHOIICHUH,
NOHMMAaHUSl LEHHOCTH XUMHYECKMX 3HAaHUN i1 BBIPAOOTKH 3KOJIOTUYECKU
1eJIeCO00pa3HOro MOBENEHUs B OBITY M TPYIAOBOM JEATENbHOCTH B LEIIX
COXPAHEHHUS CBOETO 370POBbs U OKPYIKAIOLIEH MPUPOIHON CPEbL;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCIIUTAHUIO HAa OCHOBE YCBOCHHS  OOINEYEIIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpO(dUIIs U HANpaBJIEHHOCTU AajbHEHIIEro
00yueHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HW3YyYCHHS XHMHHM Ha YPOBHE
OCHOBHOTO 00111er0 00pazoBaHusi, coctapisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJIeN0), B 9 kitacce — 68 4yacoB (2 yaca B HEJICIIO).



COJEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbLHbIE XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KM3HU YEIOBEKAa. XMMUS B CUCTEME HAYK.
Tena u BemiecTBa. PU3MUYECKUE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHUE
BelecTB. [loHsATHE O MeTomax MO3HAaHWUS B XUMHUU. UUCThIE BEUIECTBA U CMECH.
Crioco0nI pa3zjeneHus: cMeceil.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE BJeMeHTbl. CHMBOIBI XUMHUYECKUX
aeMeHTOB. [IpoCThi€ U CIIOkKHBIE BellleCTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢dopmyna. BajleHTHOCT aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBAa CcocTaBa BemiecTB. (OTHOCHTENbHAs aTOMHAas —Macca.
OTHocuTeNnbHAsT MOJICKYJIsIpHAas Macca. MaccoBast 10J11 XUMHUYECKOTO dJIEMEHTa B
COCMHEHUH.

KosmuecTBo BemecrBa. Mosib. MonsipHass macca. B3auMoCBs3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiectBa. Pacuérel mo ¢dopmynam
XUMHUYECKUX COCTMHEHUH.

Du3nuecKkrue U XMMUYECKHUE SIBJICHUS. XUMHUUECKas peakius U €€ MpU3HaKHU.
3aK0H COXpAaHEHHS MacChl BEIIECTB. XWMHUYECKHe ypaBHeHUs. Knaccubuxarus
XUMUYECKUX PEaKIuil (COeTuHEHNs, Pa3I0KEeHUs, 3aMEIIIeHUsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOU MOCY0M, mpaBuiiaMu paboOThl B JaOOpaTOpUU U
npuéMaMu oOpanieHus ¢ J1abopaTOPHBIM 00OpYyIOBaHMEM, U3yUYEHUE U OMHCAHHE
¢bu3nUecKuX CBOWCTB 0O0pa3lOB HEOPTaHMYECKHX BEIIECTB, HAOIIOJCHUE
¢busnueckux (IJIaBjIeHUE BOCKA, TasHUE JbJa, pPAaCTUpPAHHE caxapa B CTYIIKE,
KUIEHUE M KOHACHCAIMS BOJAbI) U XUMHUYECKUX (TOpPEHHE CBEYM, MPOKATMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICUCTBUE Mejla ¢ KUCJIOTON) sIBICHUM, HAOII0IeHUE U
ONHUCAaHHUE MPU3HAKOB MPOTEKAHUS XMMHYECKUX peakiui (paslioxKeHUue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3joKeHHUE THUAPOKCHUIA
meau (1) mpu HarpeBaHuu, B3aMMOJEHCTBHE keie3a ¢ pactBopoM conu meau (11),
W3YUEHHUE CIOCOOOB pa3/ICieHUs CMECEH: ¢ MOMOIIbI MarHuta, (QuiIbTPOBaHUE,
BBITIAPUBAHUE, JUCTHILIISAIMSA, XpoMaTorpadusi, MpoBEJCHUE OYUCTKH TTOBApPEHHON
comv, HaONIOJEHWE W  ONMUCaHWe  pe3yJbTAaTOB  MPOBEICHHS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHWS MACChl, CO3JaHUE MOJEIEH MOJIEKYJ
(I1apoCTEepPKHEBBIX).

Ba:kHeiilne npeacTaBuTe/ M HEOPraHMYECKHUX BellleCTB

Bo3nyx — cmech razos. CocrtaB Bo3znyxa. Kucmopoa — snemeHT u mpocTtoe
BemiecTBO. Haxoknmenue kucimopoga B Tpupoje, (GU3MYECKHE B XUMHUYECKHE
cBoiictBa (peakuuu ropenusi). Oxcuzapl. [lpumenenne kucimopona. CrocoObl



MOJIYYCHHST KUCTopoAa B J1abopaTopuud W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoza B mpupoje. O30H — alioTponHas MOAU(PUKAIINS KUCIOPOIA.

TernoBoit 3h(deKT XUMHUYECKOW peakluuu, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- M JHAOTEPMHYECKHUE peakiuu. TOIUIMBO: yrojib U METaH. 3arps3HEHUE
BO3/lyXa, YCWJICHHE TapHUKOBOTro 3 (eKTa, pa3pyieHne 030HOBOTO CJIOS.

Bopopon — nsnemeHT m mpocroe BemecTBO. HaxoxaeHue Bomopona B
npupoae, GU3NYECKHEe ¢ XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOObI
nonyuyeHus. Kucnorsl u conu.

MossipHbiii 00bEM ra3oB. Pac4€Tsl Mo XUMUYECKUM YPaBHEHUSIM.

dusnyeckue CBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpHI.
HachllieHHble M HEHACBIIIEHHbIE PAacTBOPbl. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBast 10Ji4 BEIIeCTBa B pacTBOpe. XUMHUECKHUE CBOMCTBA BOJbI. OCHOBAHUS.
Ponp pactBOpoB B npupoje U B )KU3HH 4desioBeka. KpyroBopor BoAbl B MPUPOJE.
3arps3HeHHne NpUPOIHBIX BoJI. OXpaHa U OUUCTKA MPUPOJAHBIX BOJI.

Knaccudukamus neopranmdeckux coenuuenuit. Oxcuasl. Knaccubukarms
OKCUJIOB:  cosieoOpasyromue  (OCHOBHBIE, KHUCIOTHBIC, aM{OTEepHbIE) U
HecosieoOpaszyromue. Homenknarypa oxcuaoB. Dusmueckue M XUMHUYECKHE
cBomcTBa OKCUAOB. [loyduenrne oKkCuaoB.

OcHoBanusi. Knaccudukauuss ocHOBaHMM: INENOYM U HEPACTBOPUMBIE
ocHoBaHMs. HoMmeHknatypa ocHoBaHMi. PHU3NMYECKHE W XUMHUYECKHE CBOMCTBA
ocHoBaHuU. [lomyyeHre ocCHOBaHUM.

Kucnotsl. Knaccuduxanus kucnor. Homenknatypa kuciot. dusznueckue u
XAMUYECKUE CBOMCTBAa KuCIOT. Psan aktuBHoctu MeramoB H. H. bekerosa.
[lonydeHnne KUCIIOT.

Comu. Homenkiarypa coiieil. @U3nYeCKUe U XUMHYECKHUE CBOMCTBA COJICH.
[TonyueHue coiei.

['eHeTnyeckas CBA3b MEXKY KJIaCCAMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMpEICJICHUE COJIepKaHUsl KUCIOpoAa B BO3yXe, MMOTyUYEHHUE,
coOupanue, pacno3HaBaHME€ M U3YYCHHUE CBOWCTB KHUCJIOpOJaa, HaOI0IeHne
B3aUMOJECHCTBUSL BEIIECTB C KHCIOPOAOM M YCIOBHUS BO3HMKHOBEHHUS U
MpeKpalieHus TopeHus (Mmo)kapa), O3HAKOMJICHHE C O0Opa3laMu OKCHUIOB U
OTNMCAaHUE UX CBOWCTB, MOJy4eHUE, COOMpaHHUE, pACIO3HABAHME M H3y4YEHUE
CBOMCTB Bojopoja (TopeHue), B3auMozciicTBue Bogopoaa ¢ okcuaoMm meau (1)
(BO3MOXKHO HCIOJIb30BaHUE BHUACOMATEPHAIIOB), HAONIOJEHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHUE OCOOEHHOCTEW PACTBOPEHHUS BEUIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBICHUE PACTBOPOB C OMNPEACIEHHON
MAacCCOBOM J10JIEM pacTBOPEHHOTO BEIIECTBA, B3aUMOACHCTBUE BOJBI C METaJIaMU
(HaTpyeM ©  KaiblMeM) (BO3MOXHO HCIIOJb30BaHUE BUJIEOMATEpPUAIIOB),



UCCJIEIOBAaHHE OO0pa3sUOB HEOPraHMYECKHUX BELIECTB PA3JUYHBIX KIACCOB,
HAOJII0/ICHNE U3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
uzydyeHue B3aumojeiicTBus okcuga menu (I1) ¢ pacTBopoM cepHOW KHUCITOTHI,
KUCJIOT C METaJIaMHM, PEaKIUid HEeUTpalIu3aluu, IOJyYEeHUE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHHE OJHOTO METAJIa IPYTMM W3 PacTBOpa COJM, PEUICHUE
DKCIEPUMEHTAIBHBIX 3a/lad 1o TeMe «BaxHeWmme KiacChl HEOPTaHUYECKUX
COCAMHEHUID.

Iepuognuecknin 3axkoH u Ilepuoamyeckas cucremMa XUMHYECKUX
yiemenToB JI. U. MenpaeneeBa. CtpoeHue aromoB. XHMHYECKasi CBAA3b.
OKHCIUTENTBbHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBbie TOMBITKH KIACCU(UKAIMU XUMUYECKUX dieMeHToB. [loHsTHE O
rpynnax CXOJHBIX OJJIEMEHTOB (IIEJIOYHBIE W IIEIOYHO3EMEJbHBIE METAILIBI,
raJIoreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpblEe 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUJPOKCUJIBI.

[lepnognueckunii 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
U. MengeneeBa.  KopoTkomepuonnas u  JIuHHOTNEpUogHass  (HOPMBI
[Tepnognueckout cucrembl xumuueckux 3nemMeHToB [l. 1. Menneneea. [lepuosbl
u rpynnsl. DPuU3ndeckuil CMBICI IOPAAKOBOIO HOMEpA, HOMEpPOB IIEpUOaa HU
TPYMIIBI AJIEMEHTA.

Crpoenune atomoB. CoctaB aTOMHBIX saaep. M3oronsl. Dnekrponsl. CtpoeHue
JIEKTPOHHBIX ~ 000J04€K aToMOB TEepBhIX 20 XUMHUYECKHUX  DIEMEHTOB
[Tepuognueckout cuctemsl . M. MenneneeBa. XapakTepUCTUKAa XHMHUYECKOTO
3JIEMEHTA 10 €ro noJioxkeHuto B [lepuoanueckont cucreme 1. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHUs paJnyca aTrOMOB XHWMHUYECKUX DJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB I10 IPYNIIaM U IEPUOJAM.

3nauenue [lepuoauueckoro 3akoHa u [lepuoauyueckoil CUCTEMbI XUMUYECKUX
AJIEMEHTOB U1 pa3BUTUA Haykh W npaktuku. . M. MenneneeB — y4€Hbli U
rpaXKJaHMH.

Xumuyeckass cBsA3b. KoBajieHTHass (moJisipHass M HEMOJISIpHAsl) CBS3b.
DIIEKTPOOTPULIATENLHOCTh XUMUYECKUX 3J1€MEHTOB. IOHHAs CBA3b.

Crenenp  okucneHus.  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKLIHH.
[Iponiecchl okucaeHns U BOCCTaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

U3ydeHrne oOpa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aWMOJCHUCTBUE
TUIPOKCUAA LHMHKA C PACTBOPAMHM KHUCJIOT U IIEJIOYEH, ITPOBEIECHUE OIBITOB,
WUIIOCTPUPYIOLIUX ~ MPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peakluy pa3oKeHHsl, COSTUHEHU).

Mesxcnpeomemmnnie ceasu



Peaymszannst MeXNpenMETHBIX CBS3€M NPH HM3YyYEHMM XHMHUU B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJNb30BAaHWE KaK OOIMX eCTEeCTBEHHO-HAYYHBIX
MOHSATHM, TAK W MOHATHH, SIBISIONINXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01mMe eCTeCTBEHHO-HAYYHbIE MOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHWHTE3, Kiaccuukamus, TNEPUOIUNIHOCTh, HAOIIOICHNE,
DKCIIEPUMEHT, MOJICIINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@usnka: MaTepus, aTroM, D3JIEKTPOH, NIPOTOH, HEUTPOH, HOH, HYKIUJ,
M30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJa, AJIEKTPUYECKUIN 3apsl, BEUIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BEIECTBA, Ta3, (pU3WUYecKue BETUYHHBI, ¢IHHHIIBI
U3MEPEHUS, KOCMOC, IUTaHETHI, 3BE31bI, COHIIE.

buonorus: dorocunres, npixanue, onocdepa.

['eorpadus: armocepa, ruapocdepa, MuHEpanbl, TOPHbIE TOPOJBI,
MOJIE3HBIE UCKOTIAEMbIE, TOILIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMUMHYeECKasi peaKIus

[lepuoanueckuii 3akoH. [lepuoanueckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHM CBOMCTB
XAMHUYECKUX DJJIEMEHTOB MEPBBIX TPEX TMEPUOMNOB, KalMs, KaJdblUs M UX
COCMHEHU B COOTBETCTBUHU C IIOJIOXKEHHEM 3IJIEMEHTOB B Illepuomnueckoi
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrpoeHue BellecTBa: BHJBI XUMUYECKOW CBSI3H. THUIBI KPUCTATIIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOWMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOU PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

Krnaccudukanus 1 HOMEHKIATypa HEOPTaHWYECKUX BEIIECTB. XUMHYECKUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K pa3IMYHbIM KJIACCAM HEOPraHUYECKHUX
COEMHEHN, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BEUIECTB.

Knaccudukanys XuMUYECKUX peaKIuid MO pa3IMuHbIM NpHU3HaKaM (110 YUCITY
U COCTaBy YYaCTBYIONIMX B PEAKIMH BEMIECTB, MO TEIUIOBOMY 3 (dEKTy, 1Mo
U3MEHEHHIO CTETCHEH OKUCIEHUS XMMHYECKUX AJIIEMEHTOB, MO 0OpaTHMOCTH, IO
Y4aCTHUIO KaTajau3aropa). DK30- U dHAOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUYECKUE
YpaBHEHUS.

[Tonsitue o ckopocTu xumuyeckod peakuuu. IloHsTue 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsiTHe 0 TOMOTeHHBIX U TeTepOreHHBIX
peakuusx. Ilonarue o karammse. [lonstue o xumuueckom paBHoBecuu. DakTopsl,
BIIMAIONIME HAa CKOPOCTh XMMHUYECKOW pEAKUWHA M TMOJIOKEHUE XHUMHYECKOTO
paBHOBECHSI.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  DJICKTPOHHBIM  OanaHc
OKHUCJIMTEIBHO-BOCCTAHOBUTEIBHOU peaxkuuu. CocraBnenue YPaBHEHUU



OKUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIMA C  HCMHOJb30BAHUEM  METOjIa
AIIEKTPOHHOTO OajaHca.

Teopust ANEKTPONUTUUECKON TUCCOUUALIMU. DIIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Katuonsl, anronsl. MexaHU3M JUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BHUAAMU
xuMuueckoi cBsa3u. Crenens aucconuan. CUbHbIC U CIA0bIE DJIEKTPOJIUTHI.

Peakiuu noHHOTO OOMEHa. Y CnoBuUs NPOTEKAaHUs PeaKIUii HOHHOIO OOMEHa,
MOJIHBIE M COKpAlllEHHbIE HMOHHBIE YypaBHEHMs peakuuil. CBoHCTBa KHCIOT,
OCHOBaHMM W coJell B CBeTe TMPEICTaBIECHUNA 00 BIEKTPOJIUTUYECKOU
nucconuanyu. KauecTBeHHbIE peakiui Ha MOHBL. [IOHSITHE O TUAPOIIN3E COTEH.

Xumuueckuii IKCnepumenm:

O03HAKOMJIEHUE C MOJEJSIMU KPHUCTAUIMYECKUX PEIIETOK HEOPTraHUYECKUX
BEIIECTB — METAJJIOB W HEMeTauioB (Tpadura W anmasza), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAaHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peaKIuu
OT BO3JICUCTBUS PaA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE DJIEKTPONPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLECCa JIUCCOUMALMU KHCIOT, IIEJIOYEeH U  COJIeHn
(BO3MOKHO  HCIOJIb30BAaHHE BHAECO MAaTepUaloB), IPOBEICHUE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ MPU3HAKU  MPOTEKaHMs]  peakuuid  HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0O0pa30oBaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakuuu pasioKeHUs, COCIUHEHHUs), paclO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOIIBIO KAYECTBEHHBIX pEAKIUMd Ha HOHBI, pEUICHUE
AKCIIEPUMEHTAJIBHBIX 3a]1a4.

HeMeTaibl 4 MX coeTMHEHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue M (U3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TrajJoreHoB. XHUMHUYECKHE CBOWCTBA Ha MpUMEpe  XJjopa
(B3aUMOJICHCTBUE C MeETaJJIaM{, HEMETaIlaMHd, IIeJI04aMH). XJIOPOBOAOPO/I.
ConsHas KucCiI0Ta, XUMUYECKHE CBOMCTBA, IMOJYyYEHHE, NpUMEHEHHE. [lelicTBue
XJOopa W XJOPOBOJAOPOJAa Ha OpPraHW3M 4YejoBeKa. BakHeWmnue XJIOpuUabl U HX
HaX0XJICHUE B IIPUPOJIE.

O6mas xapaktepuctuka s1eMeHToB VIA-rpymmel. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe CTereHu okucieHus. CTpoeHue M (PU3NYECKUE CBOWCTBA
MPOCTBIX BEIIECTB — KUCIOPOJa U Cephbl. AJIIOTPOIHbIE MOAU(PHUKAIIUN KUCIOPOIa
u cepbl. Xumuueckue cBoiicTBa cepbl. CepoBoaopoJ, cTpoeHue, GU3NYECKHe U
XuMH4Yeckue cBorcTBa. OKCUABI Cepbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
CepHast kuclOoTa, (QU3MYECKHME U XUMUYECKHE CBOWCTBa (00mMe Kak
IpEeICTaBUTENA Kjacca KHCIOT U cheuu@puueckue). XUMHUYECKHE pPEaKluH,
JeKalmye B OCHOBE MMPOMBIINUICHHOTO CHOCO0a MONY4YEHUS CEPHOM KHCIOTHI.
[Ipumenenue cepHoii KucnoThl. Coau CEpHON KUCIOThI, KAUECTBEHHAS pEaKlMs Ha



cynedar-uoH. Haxoxzaenue cepel M €€ COeIMHEHUN B mpupoae. XUMHUECKOE
3arpsA3HEHHE OKPYKAIWIEH cpenbl COEAUHEHUSIMU Cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MpeI0TBpaCHUS.

OOmas xapakrtepuctuka 371eMeHTOB VA-rpymmbl. OcoOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpPHBIC CTENIEHU OKUCICHMS. A30T, paclpOCTpaHEHHE B MPUPO/IE,
busnueckre 1 XUMHIECKHe CBOiCTBA. KpyroBopot azora B nmpupojie. AMMHUaK, ero
busnueckre U XUMUYECKHUE CBOMCTBA, MOJydeHne u nmpuMeHeHue. Coinu aMMOHUS,
ux pU3NUecKre U XMMUYECKHEe CBOMCTBA, MpUuMeHeHre. KauecTBeHHas: peakius Ha
MOHBI aMMOHMS. A30THasi KuCJoTa, €€ ToyuyeHue, (pU3nYecKue U XUMHUYECKUE
cBONCTBa (00mME Kak TPEACTABUTENS Kiacca KUCIOT W CHEIUpUYECKHe).
Hcnonp30BaHMEe HUTPATOB M COJIEW aAMMOHHMS B KayeCTBE MMHEPAIbHBIX
yno0peHuil. XuMu4yeckoe 3arps3HeHUe OKPYIKAIOIIeH Cpe/ibl COeTMHEHUSIMU a30Ta
(KUCTTOTHBIE JIOXKIW, 3arpsi3HEHHWE BO3AyXa, MOYBbI M BogoémoB). docdop,
alnoTponHeie Moaudukauuu (Gocdopa, (pU3MUECKUEe MU XUMHUYECKHUE CBOICTBA.
Oxcua docdopa (V) u pochopHas KUCI0Ta, PU3HMIESCKHUE U XUMHICCKHUE CBOMCTRBA,
noyuenue. Mcnonb3oBanue GpocdaroB B Ka4eCTBE MUHEPATBHBIX YI00pESHUIA.

O6mas xapaktepucTuka 31eMeHToB |VA-rpynmel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKUCICHHS.  YTIEpoJd,  aJUIOTPOIIHbIC
MoAau(pUKALIUKM, PpACTIPOCTpAaHEHHE B TpUpoJe, (Pu3nueckue U XUMHUYECKHUE
cBoiicTtBa. Anmcoponusa. KpyroBopot yriaepona B mpuponae. OKCUAbl yriiepoaa, ux
dbuznueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE HAa IKUBbIE OPraHU3MBI,
MOJIyYeHHEe U TMPUMEHEHUE. DKOJOTUYECKHe MPOOJIEeMBbl, CBSI3aHHBIE C OKCHIOM
yriepoaa (IV), rumore3a riaoOalbHOTO TMOTEIJICHUS KIMMaTa, MHapHUKOBBIM
s dexT. YrompHas KACI0Ta U €€ Cor, uX (PU3NIECKUE U XUMHUYECKUE CBOMCTBA,
nojiydeHue W mnpuMmeHeHwe. KauecTBeHHass peaknuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO35IUCTBE.

[lepBoHauanbHbIC MOHITUSL 00 OPraHUYECKUX BEIIECTBAX KAK O COSTUHEHMSIX
yriiepoza (MeTaH, 3TaH, 3TUJICH, alleTUIICH, 3TaHOJ, TJIMIIEPUH, YKCYCHAs KUCIIOTA).
[IpupoaHbie MCTOYHUKK YTIIEBOJAOPOAOB (Yyrojib, NPUPOAHBIA Ta3, HEDTH),
MPOAYKThI UX TMepepaboTku (OCH3WH), UX POJb B OBITY U IPOMBINIJIEHHOCTH.
[TonsaTHe 0 OMONTOTHYECKH BaKHBIX BEIECTBAX: XKUPaAX, O€IKax, yriieBoJax — U X
poJii B OKM3HM 4YeloBeKa. MarepualibHO€ €IMHCTBO OpPraHUYECKUX W
HEOPTraHUYECKUX COETUHEHHUI.

Kpemnauii, ero ¢u3uMyueckue W XHUMHYECKHE CBOHCTBa, IIOJIyYEHHE M
npumeHenue. CoenuHeHus KpemHHUs B mpupoje. OOmme mnpeacTaBieHUs 00
okcune kpemuus (IV) u kpemuueBoil kucnore. CWIMKAThl, X WCIOJIL30BaHUE B
OBITY, B MPOMBIIUICHHOCTU. BaxkHellne cTpoUTENbHbIE MaTepHallbl: KEPaMHUKa,



CTEKJIO, TIEMEHT, OeTOH, kene300eToH. [IpobreMbl 6e30macHOTO MCIOIB30BAHUS
CTPOUTENIbHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenn.

M3yueHHUE 00pa3I0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJISIHOW KUCIIOTHI,
IIPOBE/ICHUE KAaUE€CTBEHHBIX PEAKIMH Ha XJIOPUJI-MOHBI U HAOJIIOICHHE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpaxaromue (PU3MUecKHe U XUMHYECKHE CBONCTBA
TQJIOT€HOB M HUX COEIMHEHHMH (BO3MOXXHO HCIIOJIb30BAHHE BUIEOMATEPUAJIOB),
O3HAaKOMJIEHWE C o0pa3naMu XJIOpPUAOB (TaJOreHUJOB), O3HAKOMJIEHHE C
obpasnaMu  ceppl M €€  COCOUHEHHSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJICOMAaTEpHAJIOB), HaOIIOICHNE Tpoliecca OOYIIIMBaHUs caxapa IMoJ JAeWCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3y4YEHUE XUMHUYECKHX CBOMCTB
pa30aBiIEHHOMN CEPHOM KUCIIOTHI, MPOBE/IEHNE KAaUeCTBEHHOM peaKIuu Ha CyJb(aT-
MOH M HaOJI0JieHWe TNpHu3Haka e€ MPOTeKaHWs, O3HAKOMJIEHHE C (PU3UYECKUMU
cBOMCTBaMH a30Ta, (ochopa M HX COEAMHEHHH (BO3MOXKHO HCIOJIb30BAHUE
BUIEOMATEPHUATIOB), 00pa3amMu a30THBIX u (HocHOpHBIX yaoOpeHui, moaydeHue,
coOupaHue, pacno3HaBaHME€ U U3Y4YCHUE CBOWCTB aMMHUaKa, IPOBEJICHUE
KaueCTBEHHbIX PEaKluii Ha MOH aMMOHHMS U (pocdar-noH UM U3yueHue NMpPU3HAKOB
UX IPOTEKAHUsI, B3AUMOIEUCTBHE KOHUEHTPUPOBAHHON a30THOM KUCIIOTHI C MEBIO
(BO3MOXHO WCIIOJIb30BaHUE BUJIEOMATEPUATIOB), M3y4YCHHE Mozenen
KPUCTAUNIMYECKNX PEmETOK anmasza, rpadura, dyiepeHa, O3HAKOMIICHHE C
polieccoM  aJCOPOIIMU  PAaCTBOPEHHBIX BEIECTB AKTHBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJydeHHe, cOOMpaHue, paclo3HaBaHUE U M3yUYEHUE
CBOMCTB YIJIEKHCIOrO rasza, NpoBEJICHHE KaueCTBEHHBIX peaKiUil Ha KapOoHAT U
CUJIMKAT-UOHbl U H3yYEHUE TMPU3HAKOB HX MPOTEKAHUS, O3HAKOMJIEHUE C
NPOAYKIMEN CHUIMKATHOW TPOMBINUIEHHOCTH, PEIIEHHE 3SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHele HeMeTaIbl U UX COCTUHEHUSD.

MeTtanibl 4 MX COeIMHEHUS

OO1as xapakTepUCTHKAa XUMHUYECKUX 3JIEMEHTOB — METANIOB HA OCHOBAHUHU
ux nonoxeHus B Ilepmomgmueckor cucremMe XuMUYecKHx dieMmeHTtoB [ W.
MenpneneeBa u ctpoeHus atoMoB. CTpoeHHe MeTayuioB. MeTtammdeckas CBsA3b U
METAJUIMYECKAs] ~ KpPUCTAJUIMUECKass  pPEIIETKA.  JJIEKTPOXUMUYECKUH  pAl
HarpspbKeHu MetauioB. Ousnueckue U XMMUUYECKUE CBOMCTBAa MeTayioB. OO0mue
CrocoObl ModyyeHuss MeTawioB. lIoHATHE O KOpPpO3UM METaIOB, OCHOBHbBIE
cnocoObl 3amuThl UX OT Koppo3uu. CraBbl (CTajlb, YyTyH, JIOPATIOMUHUU,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U IPOMBIIIEHHOCTH.

[{eouHbple MeTaIBL: NOJIOKEHHE B [lepronuecKkoil cucTEME XUMUYECKUX
anemeHToB . 1. MenpgeneeBa, CTpO€HHE MX aTOMOB, HAXOXIACHUE B IPUPOJE.
duznyeckre U XMMHYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCuIsl U



TUIPOKCUABl HaTpus W Kanud. lIpuMeHeHne WIEeIOYHBIX METAUIOB U UX
COCIMHEHUU.

[[leroyHO3€MENbHBIE ~METAJUIBI MarHMil M KaJblUMW: IIOJIOKEHHE B
Ilepronnueckon cucreMe xuMmudeckux diemeHToB [[. M. Menneneesa, ctpoeHue
MX aTOMOB, HaX0XJAEHUE B Ipupoae. PU3nuecKue 1 XMMUYECKUE CBOMCTBA MarHus
W Kaiblius. BaxnHeilmume coequHeHHs Kalblus (OKCHUI, THUAPOKCHUI, COJIN).
XKécTkocTh BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmroMuHUN: TIoJiokeHUE B [lepuoanueckoi cucreMe XMMUYECKUX 2JIEMEHTOB
. W. MenneneeBa, CTpOCHHUE aroma, HaxOoXIeHHUE B Ipupone. DPusndeckue u
XUMUYECKHAE CBOMCTBA aTtOMHUHMS. AM(POTEpHBIE CBOMCTBA OKCUAA W THIAPOKCHIA
AIFOMHUHUSL.

Keneso: monoxenue B [leppoanyeckor cUCTeME XUMHUYECKUX AJIEMEHTOB [l.
N. MeHneneeBa, CTpOEHHE aTOMa, HaXxoxAeHUe B mnpupoae. Dduznueckue u
XUMUYECKHEe CBOMCTBA kene3a. OKCUIbI, TUIPOKCUIBI U conn kenesa (1) u xenesa
(1), mx cocraB, CBOWCTBA M TOJyYCHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOOpaslaMy METAUIOB W CIUIaBOB, HUX (PU3MUYECKUMHU
CBOMCTBAMHU, U3YUYEHHE  PE3YJbTaTOB  KOPPO3UH  METALIOB  (BO3MOXHO
UCIIOJb30BaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJECUCTBUS OKCHJIA
KaJIbIIUSl W HATpus C BOJIOM (BO3MOXKHO HCIIOJIB30BaHUE BHACOMATEPHUANIOB),
VICCIIEIOBAaHUE CBOMCTB KXECTKOM BOJIBI, IIPOLECCA TOPEHUS XKejle3a B KUCIOPOJIe
(BO3MOXXHO  HCIOJB30BAaHWE  BHJIEOMATEpPUAIOB), MPHU3HAKOB  MPOTEKAHMS
KAQUECTBEHHBIX PEAKIM{i HA WOHBI: MarHus, KaJblUs, ATIOMUHUS, [IMHKA, JKEJe3a
(I1) u xenesa (1), mequ (1), HAOTIOACHHE W ONMMCAHUE MPOIIECCOB OKPAIIHMBAHHS
IJJaMEHU MOHAaMU HATpusl, Kalusd W Kaiblus (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUJPOKCUIA AITFOMUHUS
Y TUJIPOKCHUJA IIMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1ad Mo TeMe «BaxkHeniume
METAJUIBI U KX COCTUHECHUS.

XuMuS M OKPYXKAOLIAA cpeaa

BemectBa m Marepuanbl B IMOBCEIHEBHOW JXW3HU 4YeJiOBeKa. besomacHoe
WCIIOJIb30BAaHUE BEIIECTB U XMMHUYECKUX peakuuii B ObiTy. IlepBas momonib mnpu
XMMHUYECKUX 05KOTaX U OTPABJICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKpYXKarollehd cpeinl (MpeaenabHasi J0MmyCcTUMas
KOHIIEHTpaius BeilecTs, nainee — [1/JIK). Poias XxumMuu B pemieHun 3K0JIOrM4ecKux
mpooIeMm.

Xumuueckuii IKcnepumenm:

n3yueHue oOpaslloB MaTepuajioB (CTEKJIO, CIUIABbI METAJJIOB, MOJMMEPHBIC
MaTepHaibl).

Mescnpeomemmnoie ceasu



Peaymszannst MeXNpenMETHBIX CBS3€M NPH HM3yYEHMM XHMHUU B 9 Kiacce
OCYIIECTBJISIETCS 4Ye€pe3 HCIHOJb30BaHWE KaK OOIIMX €eCTEeCTBEHHO-HAYUYHBIX
NOHATUH, TAK Y NOHATHUH, SBJISIOIUXCS CUCTEMHBIMH I OTACIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO1Ke ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpHus, aHaluu3, CHHTE3, KiIacCupUKalusi, MEepPUOAUYHOCTh, HAOIIOICHHE,
DKCIIEPUMEHT, MOJEIMPOBAHUE, W3MEPEHHE, MOJENb, SBICHUE, ITAPHUKOBBIN
¢ PeKT, TeXHOIOTHS, MaTePUAITHI.

@dusnka: MarTepus, AaroM, D3JIEKTPOH, NIPOTOH, HEUTPOH, HOH, HYKIUJ,
M30TOIIBI, PAJUOaKTHUBHOCTb, MOJIEKYJIa, DJJICKTPUYECKUM 3apsi, IPOBOJHUKH,
HOJYNPOBOJHUKY, JUDJCKTPUKH, (POTORIEMEHT, BEIIECTBO, TEN0, OOBEM,
arperaTHoe COCTOSIHUE BELIECTBA, Ia3, paCTBOP, PACTBOPUMOCTD, KPUCTAIUINYECKAs
pemérka, CIuiaBbl, (PU3MYECKHE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IIPOCTPAHCTBO, TUIAHETHI, 3BE3b1, COJIHIIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, 3KocHCTEMa, MUHEPAIbHBIC
y100peHusi, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbIE BEIIECTBA.

I'eorpagus: armocdepa, ruapocdepa, MUHEpalbl, TOPHbIE IOPOJBI,
IIOJIE3HBIE UCKOMAEMBIE, TOILINBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE pE3yJbTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO OOIIETo
0o0pa3oBaHMs JOCTUTAIOTCS B XO0j€ OOy4YeHUS XUMHH B E€JUHCTBE Y4eOHOU u
BOCIIUTATEJIBHOMN JIEATEIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUHUCKUMU
COLMOKYJIBTYPHBIMM M JyXOBHO-HPAaBCTBEHHBIMH ILIEHHOCTSIMH, IIPUHSITBIMU B
oOliecTBE MpaBUJIaMU M HOPMaMHU IOBEJIEHHS M CHOCOOCTBYIOT IpoOILEccam
CaMOITO3HAHUS, CAMOPA3BUTHS U COLMANIN3ANN 00YyYarOIINXCSl.

JIn4HOCTHBIE  pe3yJIbTaThl ~ OTPAXalOT  TOTOBHOCTh  OOYYaroLIUXCS
PYKOBOJICTBOBaTbCA CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OpPUEHTAUUM W
pacuIMpeEHUE ONbITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoTHYECKOTr0 BOCIUTAHUS:

LIECHHOCTHOI'0 OTHOWLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUECKOMY
U HAydYHOMY HACJEOUI0, MOHUMAHUS 3HAYCHHS XUMHUYECKON HAyKH B JKU3HU
COBPEMEHHOr0 00IeCTBA, CIOCOOHOCTH BJIAAETh JOCTOBEPHON HMH(OpManuen o
NIEPEOBBIX JOCTMIKEHUAX W OTKPBITUSAX MHUPOBOM M OTEUYECTBEHHOM XHUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U 00IIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHMSA:

NPEACTABICHUS O COLUMAJbHBIX HOpPMax W MpaBUIaX MEKIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEIOBAaTENbCKOM, TBOPYECKOM M JOpyrux  BUAax
NeSITeIbHOCTH, TOTOBHOCTU K pPa3HOOOpPa3HONW COBMECTHOHM JAEATEIbHOCTU IpU
BBINIOJIHEHUHU YYEOHBIX, TO3HABaTEIbHBIX 3a/lay, BBINOJHEHUH XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX IPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHHIO
M B3aUMOIIOMOIIM B TIpollecce ATOM y4eOHOM NeATeNbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE TIOBEICHHE M IIOCTYIIKM CBOMX TOBApUILNEW C IO3ULUHA
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUSA ITOCIEACTBUM MOCTYIIKOB;

3) IEHHOCTH HAYYHOT'O MO3HAHMS:

MHUPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XHMHYECKOM pPEAKILINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM M COCTAaBIIIOLINE
OCHOBY I NMOHUMaHHUS CYIIHOCTM HAay4YHON KapTHUHBI MHUpa, NMPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUA IPUPOABI, B3aWMOCBA3SIX YEIIOBEKA C
IMPUPOIHOM CPENOi, O POJIM XMMHUH B IO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

IIO3HABATEJIbHBIE MOTHUBBI, HAIIPABICHHBIE HA NOJYYEHWE HOBBIX 3HAHUU IO
XUMHH, HEOOXOMuMBbIE Ui OOBACHEHUS HAOII0JaeMbIX MPOIECCOB W SIBJICHHM,
MO03HABATENbHON, WH(DOPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYphl, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIbHOM palOThl € Y4YEOHBIMM TEKCTaMH, CIPaBOYHOU



JUTEPATYPON, JIOCTYNHBIMA TEXHUYECKHMMH CpEACTBAaMU HMH(POPMALMOHHBIX
TEXHOJIOTUH;

UHTEpEC K OOYyYEHHMIO M TO3HAHUIO, JH0003HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  CaMOOOpa30BaHUIO, IMPOEKTHOM W  HUCCIEN0BATEIbCKOU
NEeSATENbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPAaBIEHHOCTH M YPOBHS OOy4YeHHUS B
JlaabHEHIIeM;

4) hhopMHUPOBAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHME IIEHHOCTU JKW3HU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY
3JI0pOBbIO, YCTAaHOBKHM Ha 370pOBbI 00pa3 *XU3HHU, OCO3HAHUE MOCIEJICTBUN U
HENPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOIEHHS aIKOI0Jsl, HAPKOTUKOB, KypEHHUS),
HEOOXOJMMOCTH COOMIOJICHUs] TMpaBuia 0O€30MacHOCTH TIpu  OOpalieHuu ¢
XUMUYECKUMHU BEIIECTBAMH B OBITY U peaIbHOM KU3HMU;

5) Tpy10BOT0 BOCIIUTAHUSI:

MHTEPEC K MPAKTUUYECKOMY M3yUYEeHUIO Tpodeccuil U Tpyia pa3inyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTamM TPYIAOBOU [NEATEIbHOCTH, B TOM YMCIIE Ha
OCHOBE IPUMEHEHHUS TMPEAMETHbIX 3HAHUN IO XWUMHUHU, OCO3HAHHBIA BBIOOP
WHIVUBUYAIbHOM TPAeKTOPUU MPOAOIKEHUSI 00pa30BaHus C YUYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEMHON NpodhecCUOHATBHOM AESTENbHOCTA U Pa3BUTHS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTH aJIallTUPOBATHCA B MPO(EeCcCHOHANBHOI cpeie;

6) 3K0JIOrNYecKOro BOCTIMTAHUS

HKOJIOTHYECKH 1€JeCO00pa3HOEe OTHOIIEHHE K MPHUPOAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHUE LIEHHOCTU 310POBOrO U
Oe3omacHOro o0Opasza KH3HU, OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY
¢u3nyecKkoMy M TICUXHYECKOMY 3/10pOBbIO, OCO3HAHUE ILEHHOCTU COOJIOICHUS
paBuJ1 0€30MaCHOTO MOBECHUS MpU padOTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYyallHsIX,
YIPOXKAOIIKX 30POBBIO U )KU3HU JIFOAEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJIy4aeMble MPU U3YYEHUH XUMHH, IS
penieHus 3a1a4, CBA3aHHbBIX C OKPYKalOLEed IPUPOIHON CPENOU, AJIsl ITOBBIIEHHUS
YPOBHSL  3KOJOTHYECKOW  KYyJbTYpbl, OCO3HaHHS TJOOAJIbHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTel MX pelIeHUs: MOCPEJICTBOM METOJ0B XHWMUH,
9KOJOTUYECKOTO MBIIUICHHS, YMEHHSI pPYKOBOJCTBOBAaThCA UM B MO3HABATEIbHOM,
KOMMYHUKAaTUBHOMN U COLIUAIIbHOU MPAKTHUKE.

METANIPEIMETHBIE PE3YJIbTATBI

B cocraBe MeranpeIMETHBIX pe3yJbTaTOB BBLACISAIOT 3HAYUMBIE IS
dbopMHpOBaHUA MHPOBO33PEHHS OOIIEHAYyYHbIE TMOHATUS (3aKOH, Teopus,
IPUHIUI, TUIIOTE3a, (PAKT, CUCTEMa, MPOIECC, IKCIEPUMEHT U JPYTOE.), KOTOPbIE
UCTIONB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMeTax U MO3BOJIAIOT Ha
OCHOBE 3HaHUI M3 3THUX MpeAMETOB (OPMHUPOBATH MPEICTABICHUE O LIEIOCTHOM



HAyYHOW KapTUHE MHpA, M YHUBEpPCaJIbHbIC YUeOHbIE NeWCTBUS (I03HABATEIIbHbIC,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOphIE oOecrneunBaioT (OpMHUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHHMIO M OCYILIECTBICHUIO Y4eOHOMU
NEeSATEeIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3zoBble 1ornyeckue aAefcTBuU:

YMEHHUSI HCIOJb30BaTh MNPHUEMBI JIOTMYECKOTO MBIIIJIEHUS MPU OCBOCHUU
3HaHWI: pacKphIBaTh CMBICT XMMHUYECKUX TMOHSTHH (BBIIEISATH MX XapaKTEpHbIC
MpPU3HAKU, yCTaHABJIMUBATh B3aUMOCBSI3b C JPYTUMHU TOHSTHUSIMH), HUCIOJIb30BaTh
MOHATHS JIJIS1 OOBSICHEHUS OTJEIBHBIX (PAKTOB M SBJICHUM, BEIOMPATh OCHOBAHUSI 1
KPUTEPHUH ISl KIACCU(PUKAIMM XUMHUYECKUX BEIIECTB M XUMHUYECKHX DPEaKIUH,
yCTaHaBJIMBATh MPUUUHHO-CIEJACTBEHHBIE CBS3M MEXKIAY OOBEKTAMU H3yUYCHUS,
CTPOUTH JIOTUUECKHE pACCyX ACHUS (MHIYKTUBHBIC, AENYKTUBHBIC, 110 aHAJIOTUH),
JieaTh BBIBOJIBI U 3aKIIOUYCHUS;

YMEHHUE TMPUMEHSATh B TMPOIECCEe NO3HAHMUS MOHATUSA (TIPEAMETHBIE W
METaInpeIMETHbIE), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIENIN, UCIIOJIb3YEMbIE B XUMUU,
peo0pa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMUM MOJICJIbHBIE TTPEICTABICHUS —
XUMHUYECKUU 3HaK (CUMBOJ JJIEMEHTa), XuUMHUyeckas (opMyna U ypaBHEHHUE
XUMHUYECKON peaklnu — MpU PelIeHUH YyueOHO-TI0O3HABATEIbHBIX 3aj]lay, C Y4ETOM
ATUX MOJIEIBHBIX MPEJCTABICHUI BBISABIATh U XapaKTepU30BaTh CYIIIECTBEHHbIC
MPU3HAKH W3Y4YaeMbIX O0BEKTOB — XUMUYECKUX BEIIECTB U XMMHYECKUX PEaKIIUi,
BBISIBJISITh  OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CJICACTBEHHBIE CBA3M U
MPOTUBOPEYUMS B U3yUaeMbIX MPOIECCAX U SBICHUSIX.

Ba3oBble ucciaenoBarebcKe 1eMCTBUS:

YMEHHE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAaueCTBE MHCTPYMEHTA
MO3HAHWA, a TaKKe€ B KAa4yeCTBE OCHOBBI JUIsi (POPMUPOBAHUS THUIOTE3BI IO
IPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMbBIX CYKJICHUN;

NpUOOpPETEHUE OMbITa M0 TUIAHUPOBAHUIO, OPraHU3aIllMd U TPOBEACHUIO
YYEHMUYECKMX JKCIIEPUMEHTOB, YMEHHE HaOMonaTh 3a XOJOM IIpoliecca,
CaMOCTOSATENILHO MPOTHO3UPOBATH €0 PE3yibTar, GOpMyIUpOBaTh 0000IIECHHS U
BBIBOJIBbI TI0 Pe3yJibTaTaM MPOBEAEHHOIO OMbITA, UCCIEIOBAHUS, COCTABIATh OTUET
0 MpO/IeJIaHHOM padoTe.

Pabora ¢ uHpopmanmeii:

yMEHHUE BBIOMpATh, AHAIU3UPOBATH W HUHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3ITUYHBIX BUJIOB U (HOPM MPECTABICHUS, MOJIYyIaeMyI0 U3 Pa3HBIX UCTOYHUKOB
(HayyHO-TIOMYyJIIpHAs JUTeparypa XUMHUYECKOTO COJAEp)KaHUs, CIPaBOYHbIE
nocobusi, pecypcbl MHTepHeTa), KPUTUUECKH OIICHUBATh MPOTHUBOPECUUBYIO U
HEJIOCTOBEPHYIO HHPOPMAIIHIO;



YMEHHE MPUMEHSITh Pa3IUYHbIE METOJbl U 3alpOChl MPU MOHMCKE W OTOOpE
UHGOpMAIlMd U COOTBETCTBYIOUIMX JIAHHBIX, HEOOXOJUMBIX Ui BBIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3aJa4 ONpPENeIEHHOTO TUIIA, TPUOOPETEHUE ONBITA B
00JaCTH  MCHOJIb30BaHUS  MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYypOH aKTUBHOTO UCIOJIb30BAHUS PA3IMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSTEIILHO BBIOMPATh ONTUMAILHYIO (JOPMY MpeACTaBICHUS HHGOPMAINH U
WUIIOCTPUPOBATh pEUIAEMbIE 3a/1aud  HECIIOKHBIMU CXEMaMH, JAuarpaMmaMu,
Ipyrumu opmMamu rpaduKu U ©X KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh M aHAJIM3UpOBaTh B IIpoliecce Y4YEOHOW U
UCCIIEZIOBATENBCKOM NIEATEIbHOCTH MH(YOPMAIHIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOI'0 XO3SAKMCTBA M TPAHCIIOPTA HA COCTOSHUE OKPYXKAOUIEH MNPUPOIHOU
cpensl.

KoMMyHUKAaTHBHBIEC YHHBEpPCAJIbHbIC Y4eOHbIE 1CHCTBHSA:

yMEHHUsI 3aJlaBaTh BOINPOCHI (B XOJe auamora W (WIM) JIUCKYCCHHU) TIO
CylIecTBYy  oOcyXxnaemoil  Tembl, (OPMYyIHpPOBaTb CBOM  TPEAJIOKEHUS
OTHOCHUTEJIBHO BBIIIOJIHEHUS IPEII0KEHHON 3a/1a4U;

YMEHUSI  NPEACTABIATh  IOJYYEHHBIE  PE3yJibTaTbl  MO3HABATEJIBHOM
NEeSATENbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JejlaTh MpPe3eHTALUI0
pe3yAbTaTOB BBHINOJHEHUS] XMMHYECKOTO 3KCIIEPUMEHTa (J1a0OpaTOPHOIO OIbITA,
1abopaTopHOI pabOTHI IO HCCIIEOBAaHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOCKTA);

yMEHHsI Yy4eOHOTO COTPYIHHYECTBA CO CBEPCTHHUKAMH B COBMECTHOM
MIO3HABATEJIbHOM W MCCIEAOBATENbCKOW  JIESITENBHOCTH  IPU  PEUICHUHU
BO3ZHMKAIOIIMX NpPOOJEeM Ha OCHOBE Yyu€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3unuil (00cyxaeHuss, oOMEeH MHEHHSIMH, «MO3TOBbI€ IITYpMBbD», KOOPAHHALIUSA
COBMECTHBIX JCHCTBUM, OIPENCICHHE KPUTEPUEB 110 OLEHKE KayecTBa
BBINIOJIHEHHOM pabOThI U JpyTue).

PeryisiTuBHBIE YHHBepcaJbHbIe Y4eOHbIe NeCTBUSA:

YMEHUE CaMOCTOSATENbHO ONPENEesITh UENH JEATebHOCTH, IUIAaHUPOBATh,
OCYLUECTBJIATh, KOHTPOJIMPOBATh M MPU HEOOXOJIMMOCTH KOPPEKTHPOBATH CBOKO
NesITEeNHHOCTD, BEIOMPATh Hanbosee d(pPeKkTUBHBIC CITOCOOBI pelieHUsI y9eOHbIX U
MIO3HABATEIBHBIX 33/1a4, CaMOCTOATEIIBHO COCTaBJIATh WIH KOPPEKTUPOBATH
IPEIJIOKEHHBIM QJITOPUTM JCHUCTBUU I[PU BBINOJHEHUM 3aJaHUN C Y4YETOM
NOJIYYEHHsS] HOBBIX 3HAHUM 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEaKLHUsX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOIO pe3yibTaTa 3asBICHHOW LW, YMEHUE
MCII0JIB30BaTh M AHAIIM3UPOBATH KOHTEKCTHI, IPEJIaracMbl€ B YCIOBUU 33 JaHUN.

IHNPEIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX PE3yJNbTATOB IO OCBOCHHUIO 00s3aTEIBHOTO
COJIep)KaHusl, YCTAaHOBJIEHHOTO HaHHOW (¢eaepanbHOH pabouelt MporpamMmon,
BBIJIETISIIOT: OCBOEHHBIE OOYYalOUIMMHCS HAay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI



JNEUCTBUM, BHABl JESITEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIpPETalUU, NPeoOpPa3OBaHUI0 U TMPUMEHEHHWIO B PAa3JIMYHBIX Y4YEOHBIX W
HOBBIX CUTYAaIUsX.

K konIy oOyudenus B 8 kj1acce npeIMeTHbIE PE3yIbTaThl Ha 0a30BOM YPOBHE

JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBAaTh CMBIC] OCHOBHBIX XMUMHUYECKHX IMOHATHUI: aTOM, MOJEKYJa,
XUMUYECKUN DJIEMEHT, INPOCTOE BEIIECTBO, CIIOXKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10JIs1 XUMUYECKOT0O 3JIEMEHTA B COEIMHEHUHN, MOJISIPHBIA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPHULATEIBHOCTh, CTEIECHb
OKHUCJICHHS, XUMHUUYECKasl pPeakius, KiacCU(pUKaAIUs pPEeaKluid: peakiuu
COCIMHEHNUS, PEAaKUUU PAa3JIOKEHUs, pPEaKUuu 3aMElICHUs, peaKuuu
oOMe€Ha, 3K30- ¥ SHJOTEPMHUUYECKHE PEaKIMH, TEII0BOU 3 (EKT peakiuu,
SAIpO aTOMa, JJICKTPOHHBINM CIIOM aroma, aToMHas OpOWTab, PaIAYC
aTomMa, XUMHYECKasl CBS3b, MOJSPHAA W HEMOJISpPHAs KOBAJICHTHasl CBSI3b,
MOHHAs CBA3b, MOH, KaTMOH, aHMOH, PAcCTBOp, MaccoBas J0Ji BeEllecTBa
(mpolieHTHas! KOHIICHTPAIKs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKMX TOHSATUUA U
MPUMEHSITh 3TU OHSATHUS MPU OMKUCAHUY BEIIECTB U UX MPEBPAILICHUI;

e HCIONBH30BAaTh XHWMHUUYECKYIO) CHUMBOJHMKY JUIsl COCTaBJICHHS (HOpMy
BEILIECTB U YPABHEHNUI XMMHUYECKUX PEAKIIMIL;

e ONpPENENsATh BAaJEHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COEIMHEHMUSIX,
CTENECHb  OKHUCIICHHS  JJIEMEHTOB B  OMHApHBIX  COCAUHEHUSIX,
PUHAJIEKHOCTh BEIIECTB K ONPEIEIEHHOMY KJIACCy COEIUHEHUN II0
dbopmynam, BHJ XUMHUYECKON CBsI3M (KOBAJIGHTHAas W MOHHAs) B
HEOPraHUYECKUX COEAUHEHUSIX;

e packpeiBaTh cmbich Ilepuoguueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh IMOHMMAaHHUE MEPUOAUYECKON 3aBUCUMOCTH CBOMICTB
XUMUYECKUX 3JIEMEHTOB OT HMX MojoxkeHus B I[lepuoauueckoil cucreme,
3aKOHOB COXPAaHEHHUS MacChl BELIECTB, IMOCTOSHCTBA COCTAaBa, ATOMHO-
MOJIEKYJIIPHOTO YUYEHUS, 3aKOHa ABOTaJpo;

e ONUCHIBATH M XapakTepuszoBaTh TaOIMuHyl Qopmy Ilepuonnueckoi
CUCTEMbl XHMMHMUYECKHUX OJJIEMEHTOB: pa3jauyaTh [MOHATHUS «TJIaBHas
noarpynmna (A-rpymmna)» u «mobounas noarpynmna (b-rpymnma)y, maneie u
OoJbIIME TEPHOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCS B
tabmune «llepuonuueckass cucteMa XuMUYeckux »dyemeHToB J[. U.
MeHnneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB



XUMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsj sjpa, oOliee YUCiIo IEKTPOHOB
U pacnpeAesieHUue uxX Mo 3JIEKTPOHHBIM CIIOSIM);

KJ1acCU(PUIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHWYECKHUE BEIIECTBA,
XUMUYECKUE peakuuu (M0 YMCIy M COCTaBy Y4YacTBYIOIIMX B pEaKIUU
BELIECTB, N0 TEIIOBOMY 3D PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIHME XMMHYECKHME CBOWMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIAs OMUCAHWE TPUMEPAMU MOJIEKYISPHBIX
YPaBHEHHI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINIA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT UX Kau€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUUYECKUX TMpPEBpaAlllEHUN B
Pa3IUYHBIX YCIIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYKO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJieMeHTa 10 (dopmye
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKIUU;

MPUMEHSTh OCHOBHBIE OIEpAlMM MBICIUTENBHON NEATEIbHOCTH — aHAIU3
U CHUHTE3, CpaBHEHHE, 0000IIeHHE, CHUCTEeMATHU3aIUIo, KIIaCCU(PHUKALHUIO,
BBISIBJICHUE TPUYUHHO-CJIEACTBEHHBIX CBS3€M — IS U3Yy4YEHUS CBOMCTB
BEIIECTB U XUMHUYECKHX PEaKIHM, eCTeCTBEHHO-HAyUYHbIE METO/bI
MO3HAHUA — HAONIOJCHHWE, W3MEpPEHUEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBIN U MBICIICHHBIN );

clelioBaTh ~ IpaBWJIaM  [IOJb30BaHUsA  XMMHYECKOM  TOCYyIOW U
7a00paTOpHBIM  00OpYJIOBaHMEM, a TakXKe IMpaBWiIaM OOpaIlleHUs C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMH TIO BBIIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB MO TMOJYYECHUIO M COOUPAHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOAOpOAa H KHUCJIOPOJa), MPUTOTOBIICHUIO
PacTBOPOB C OMNPEAECIEHHON MAaCCOBOM JIOJIEM PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh M MPOBOJUTH  XMUMHUYECKHE  OKCIHEPUMEHTHl IO
pacIrio3HaBaHUIO PACTBOPOB IIEIOUYEH U KUCIOT ¢ OMOIIbIO UHIUKATOPOB
(;makmyc, henondTanent, METHIOPAHXK U JPYTHE).

K xoniry oOydenus B 9 kjacce npeIMeTHbBIE Pe3yJbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTh Y 00YUAIOIIUXCSI YMEHUM:

PacCKpbIBaTh CMBICI OCHOBHBIX XWUMHUYECKUX NOHATHWA: XUMHUYECKHM
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AaHWOH, IIPOCTOE BEILECTBO,
CJIO)KHOE€ BEIIIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTEIIEHb
OKHUCJICHHS, XUMUYECKasl peakiusi, XUMUYECKas CBA3b, TEIJIOBOU 3P (deKT
peakuud, MOJb, MOJSIpHBIH ~ 00BEM,  pacTBOp,  DJIEKTPOIUTHI,
HEIJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMUSA, PEAKIHUH HOHHOIO
oOMeHa, Karaau3atop, XHMHYECKOe paBHOBecHe, OOpaTUMbIE W



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENb,  BOCCTAHOBUTEIb,  OKUCIEHHUE W  BOCCTAaHOBJIEHUE,
aINoTponusi, aM(pOTEepHOCTh, XUMHUYECKasi CBsA3b (KOBaJIEHTHAas, MOHHAs,
MeTaJTMYecKas), KpUCTAIMYeCKas pemeTka, KOppo3us METalioB,
CIUIaBbI, CKOPOCTh XUMHYECKOM peakiuu, MpeaeabHO JOMyCcThUMas
koHueHTpanus [IJIK Bemectna;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHH U
MIPUMEHSTh 3TU NOHATHUSA IPU ONUCAHUU BELECTB U UX MPEBPALLICHUH;
MCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY [IJIi COCTaBjieHUs Gopmyl
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

ONPENEIATh BaJIECHTHOCTh U CTENEHb OKUCJIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, IPUHAJIEKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIacCy CO€IWHEHUU 1o (opmyiaM, BHUA XHUMHYECKOU
CBs3W (KOBaJICHTHAs, WOHHAs, METaUIMYeCcKas) B HEOPTraHUYECKUX
COCIMHCHHUSX, 3apsii MOHA M0 XUMUYECKON (GopMyIie, XapaKTep Cpeabl B
BOJIHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUMN, TUI KPUCTATIMYECKOU
PEMETKN KOHKPETHOTO BELIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akoHa J[. WM. MennpeneeBa wu
JIEMOHCTPUPOBATh €ro IOHHUMaHUE: OIUCHIBaTh W XapaKTepHU30BaTh
tabmmunyio (opmy [leproamdeckoil CUCTEMBl XMMHYECKUX SJIEMEHTOB:
paznuyaTh TOHATUSA «TJaBHasg mnoarpynmna (A-Tpynma)y U «mobodHas
noarpynna (b-rpynma)», manbie u OoJdbIIME TMEPUOABI, COOTHOCUTH
0o003Ha4YeHUsl, KOTOpPhIE MMEIOTCS B TMEPUOJUYECKONW Taldiuie, ¢
YUCJIOBBIMU  XApAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHUMHYECKHUX
JIEMEHTOB (COCTaB M 3apsij sApa, o0OIlee 4YHCIO DIEKTPOHOB U
pacmpeneieHue WX TI0 DJIEKTPOHHBIM CIIOSIM), OOBACHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHECHHH CBOMCTB 3JIEMEHTOB U UX COCIMHEHUU B
npejenax MajiblX NEPUOOB U TJIaBHBIX MOATPYII C YYETOM CTPOSHUS MX
aTOMOB;

KJIacCU(PUIIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy YYACTBYIOUIUX B pPEaAKIUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO0 M3MEHEHHUIO CTEMEHEW OKHUCIICHUs
XUMHYECKHX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME W CIENU(PUISCKHE XHUMHYECCKUE
CBOMCTBa NIPOCTBIX M CJOXKHBIX BEIIECTB, MOATBEPXKAAsl OMHCAHUE
pUMEpPaMH MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XMMUYECKUX PEAKIUM;

COCTaBJSAITb YPABHEHUSI DJIEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEW, MOJIHBIE U COKPAILEHHBIE YPABHEHHUS PEAKIIUI HOHHOTO



oOMEHa, ypaBHEHHUS pEaKIui, MOATBEPKIAIONNX CYIIECTBOBAHUE
TF€HETUYECKOM CBSI3M MEXY BEIIECTBAMU PA3JIUYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHMTEIIbHO-BOCCTAHOBUTENIBHBIX —pPEaAKIUN
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIMi;
MIPOTHO3UPOBATh CBOWCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOXXHOCTH MPOTEKAHUS XMMHUYECKUX MPEBpAlICHUNA B pPa3IuYHBIX
YCIOBUSIX;

BBIUKCIIATh OTHOCHUTENIbHYIO MOJIEKYJSIPHYIO H  MOJISIPHYIO  MacChl
BEILECTB, MAaCCOBYIO [IOJII0 XHMHUYECKOrOo »3JieMeHTa 1o (dopmye
COEJIMHEHHUSI, MACCOBYIO JIOJIO BELIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
[0 YPaBHEHUIO XUMUYECKOW PEaKIUU;

coONIOaTh  MpaBUjia  TOJIB30BAHUSA  XUMHYECKOW  MOCYAOM |
7abopaToOpHbIM  00OpY/JOBaHHMEM, a TaKXke IMpaBujia oOOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSIMH TIO BBITOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OMNBITOB MO TMOJYYEHUIO U COOMpPAHUIO
ra3o00pa3HbIX BEIIEeCTB (aMMHAKa U YTJIEKUCIIOTO rasa);

OPOBOJUTh  PEAKIMH, TOATBEPKIAIOIIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MyTEM XJIOpUJI-, OPOMUJI-,
noaua-, kapObonat-, ¢ocdar-, cuiMkar-, cyiabhar-, THAPOKCUI-HUOHBI,
KaTUOHBl aMMOHHSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOLIUE B
BOJIHBIX pacCTBOpPaxX HEOPraHMYECKUX BEILIECTB;

MPUMEHSATh OCHOBHBIE ONEpPALUUA MBICIUTEIBHON JIEATEIbHOCTH — aHaJINU3
U CHHTE3, CpaBHEHHUE, OO0OOIEHHE, CHUCTEeMATU3aIlMI0, BBISIBJICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€d — JIJI1 U3YyYEHHUS] CBOWCTB BEILECTB U
XUMUYECKUX PEaKIUi, €CTECTBEHHO-HAy4YHbIE METOAbl IMO3HAHUS —
HaOJIOICHUE, M3MEpPEHHe, MOJCIUPOBAHUE, SKCIEPUMEHT (peajbHBbIM U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
Kosaun4yectBo 4yacos
Ne HaunmenoBanue pa3ienos u JIeKTPOHHBIe (LU (POBHIE)
KoHnTpoibHbIe IIpakTHYeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoTsbI
Pasznea 1. IlepBoHayaibHble XUMHYECKHE IOHATHUSA
Xumusi — BaxkHast 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bu6mmorexa [IOK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
yesoBeKa
12 BeriectBa 1 xumMuueckue 15 1 Bbu6nuoreka [JOK
' peaxiuu https://m.edsoo.ru/7f41837c
Utoro no pazneny 20

Pa3nen 2. BaxkHejilne npeacTaBuTe 1 HEOPraHUYECKHUX BellleCTB

51 Bosayx. Kucnopon. Ilonsarue 5 bubnuoreka [IOK
00 oxcHuaax https://m.edsoo.ru/7f41837¢c
59 Bonopoa. Ilonsitue o kucinorax 3 1 bu6mmorexa [IOK
U COJIAX https://m.edsoo0.ru/7f41837c
53 Bopa. PactBopsl. [Tonstue 06 5 1 1 bubnuoreka [IOK
OCHOBAHHUSAX https://m.edsoo0.ru/7f41837c
54 OCHOBHBIE KJIaCChI 11 1 1 bubmuorexa [JOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837c
Hroro mo pazneny 30

Pasnen 3. Ilepuoanueckuii 3axon u [lepuoguyeckasi cucrema xumnueckux 3j1emMeHToB /. . MenneneeBa. CTpoeHne aToMOB.
Xumuueckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUH


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

[Iepronnueckuii 3aKOH U
Ilepronnueckas cucrema

3.1
XUMHUYECKHUX 3jieMeHTOoB [[. 1.
MenneneeBa. CtpoeHue atoma
XHUMHUYECKas CBSI3b.

3.2 OKuCIUTENHbHO-

BOCCTAaHOBUTCIIbHBIC PCAKITUN

Hroro no pasneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

15

68

bubmuoreka [JOK
https://m.edso0.ru/7f41837c

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢c



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

9 KUIACC

Ne i/

Pazpea 1.

11

1.2

1.3

HaumeHoBaHue pa3ie/ioB U TeM
NMPOrpamMMbl

BemecTBo M XMMHYECKHE PeaKIIUH
[ToBTOpeHue u yrioyOneHne 3HaHUN
OCHOBHBIX Pa3/eyioB Kypca 8 kiacca
OcCHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHUX
peakuui

DNEKTPOIUTHYECKAS TUCCOLIUALIHUS.
XUMHYECKUE PEAKIIMU B pacTBOPAX

Htoro no pazneny

Pazgea 2.

2.1

2.2

2.3

2.4

HemeTanabl 1 UX coeTMHEHUS

OO011ast XapakTepUCTHKA XUMHUECKUX
aneMeHToB VIIA-rpynmnsl. ["anorenst

OO0mas xapaKTepUCTHKA XUMHYECKUX
anemeHToB VIA-rpynmel. Cepa u e€
COCTUHCHUS

OO0m1as XxapakKTepUCTUKa XUMHUUECKUX

anemeHToB VA-rpymmsl. A30T, pochop 1 ux

COEIMHEHUS

OO011as XapakTepUCTHKA XUMHYECKUX
aneMmeHToB |VA-rpynmnsl. Yriepon u
KPEMHUU U UX COECIUHEHUS

Htoro no pazneny

KoanuecTBo 4acoB

Bcero

17

25

KonTpoJabusbie
padoThI

IIpakTHYecKue
padoThI

DJIeKTPOHHbIE
(un¢posbie)
o0pa3oBaTe/ibHbIE

pecypcbl

but6mmoreka [JOK
https://m.edso0.ru/7f41a636

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

Bbubnuoreka [JOK
https://m.edsoo0.ru/7f41a636

but6mmoreka [IOK
https://m.edso0.ru/7f41a636

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

bu6nuoreka [JOK
https://m.edsoo.ru/7f41a636

bubmuorexa [JOK
https://m.edso0.ru/7f41a636



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

Pa3pen 3. MeTa/sibl M HX COeTUHEHU ST

3.1 OO6111e cBOMCTBA METAIIJIOB

3.2 Baxuen1e MeTalIbl 1 UX COEIUHEHUS

Htoro no pazneny

Pa3nen 4. Xumus u okpy:xaomas cpeaa

4.1 BemecTsa 1 maTepuainsl B )KU3HHU YEJIOBEKA
Utoro no pazneny
Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME

16

20

68

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

but6mmoreka [{OK
https://m.edso0.ru/7f41a636

bubmuorexa [JOK
https://m.edso0.ru/7f41a636

bu6mmorexa [IOK
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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
Ne
wn Tema ypoka

10

11

[IpenmeT xumuu. Poiap XuMuu B 5KU3HU
yeJioBeKa. Teja U BelecTna

Ilonstue o MCTOAaX IIO3HAaHUA B XUMHHU

IIpakTuyeckas padora Ne 1 «IIpaBuna
paboTel B 1ab60paTopun U IpUEMBI
oOpaitieHus ¢ 1abopaTOPHBIM
000pyT0BaHUEM

Yucrele BenrecTBa U cMec. CriocoOsl
paznenenus cMmecei

[IpakTuueckas pabora Ne 2
«Paznenenue cmecelt (Ha mpumepe
OUYMCTKU MOBAPEHHOM COMM)»

ATOMBI 1 MOJIEKYJIBI

XUMHUYECKHUE AIIEMEHTBI. 3HAKU
(CUMBOJIBI) XUMHUYECKHX 3JIEMEHTOB

[IpocTsle 1 Cl0KHBIE BEIIECTBA
ATOMHO-MOJIEKYJISIPHOE yUYECHUE

3aKOH MOCTOSHCTBA COCTABa BEILECTB.
Xummueckas popmyna. BaieHTHOCTD
aTOMOB XMMHUYECKHX DJIEMEHTOB

OTHOCHUTENILHAs aTOMHAas Macca.

KoanuyecTBO 4acoB

Bcero

KonTpoibHbIe
padoThI

IIpakTHyeckue
padoTbI

JlaTa
H3YYeHUs

DJICKTPOHHBIE

uudpoBbie
o0pa3oBaTe/ibHbIE

pecypcebl

https://m.edsoo.ru/7efb3c3c

https://m.edso0.ru/9f459e9a

https://m.edsoo.ru/ab2a57ch

https://m.edsoo.ru/8dffeead

https://m.edsoo.ru/d9adcf25

https://m.edso0.ru/434a3592

https://m.edsoo.ru/3a97f7e6

https://m.edsoo.ru/8d153ab3

https://m.edsoo.ru/b44af747

https://m.edsoo.ru/3adc28cl

https://m.edsoo.ru/fac67eel



https://m.edsoo.ru/7efb3c3c
https://m.edsoo.ru/9f459e9a
https://m.edsoo.ru/ab2a57cb
https://m.edsoo.ru/8dffeead
https://m.edsoo.ru/d9adcf25
https://m.edsoo.ru/434a3592
https://m.edsoo.ru/3a97f7e6
https://m.edsoo.ru/8d153ab3
https://m.edsoo.ru/b44af747
https://m.edsoo.ru/3adc28c1
https://m.edsoo.ru/fac67ee1

12

13

14

15

16

17

18

19

20

21

22

OTtHocuTenbHAsE MOJIEKYJIIpHAs Macca

MaccoBas 10i1st XUMHYECKOTO
DJIEMEHTA B COEAUHEHUU

KomnuectBo BemecTsa. Moiib.
MonsipHast macca

dusnyeckue 1 XUMHUUECKHUE SIBICHUS.
XuMUYecKas peakuus

[Ipu3HaKy U yCclIOBUS MPOTEKAHUS
XUMHYECKUX PEaKIui

3aKOH COXpaHEHHUsI MacChl BEUIECTB.
XHAMHUYECKUE YPABHEHUS

Brrunciaenus xonnyecTBa, MacChl
BEILECTBA 10 YPABHEHUSIM XUMHUECKUX
peakuuii

Knaccudukanmsi XuMHUUeCKUX peakiiii
(coenuHeHwMs, pa3IoKEeHHUs,
3aMeIIeHus, OOMEeHa)

M. B. JIoMOHOCOB — y4€HBIN-
sHnukIoneauct. O6o0IEeHe 1
cucTeMaTH3aIysI 3HaHUI

Konrponsnas padora Nel o treme
«BemecTBa 1 XUMHUECKUE PEAKITHIDY

Boznyx — cmech razos. Coctas
BO31yxa. Kucnopox — anemeHr u
npocroe BeuecTBo. O30H

dusnueckre U XUMUYECKHAE CBOMCTBA

KHCIIOpo/ia (peaKIKi OKUCIICHHSI,
ropenue). [lonsatue 06 okcumax

https://m.edsoo.ru/95bch8f5

https://m.edsoo.ru/668edb4a

https://m.edsoo.ru/8b878fcf

https://m.eds00.ru/84214963

https://m.edsoo.ru/aalcl52d

https://m.edso00.ru/b1656492

https://m.edsoo.ru/fe58191f

https://m.edsoo.ru/213bbeaf

https://m.edsoo.ru/cc95e5ed

https://m.edsoo.ru/237315cf

https://m.edso0.ru/67245d2f



https://m.edsoo.ru/95bcb8f5
https://m.edsoo.ru/668edb4a
https://m.edsoo.ru/8b878fcf
https://m.edsoo.ru/84214963
https://m.edsoo.ru/aa1c152d
https://m.edsoo.ru/b1656492
https://m.edsoo.ru/fe58191f
https://m.edsoo.ru/213bbeaf
https://m.edsoo.ru/cc95e5ed
https://m.edsoo.ru/237315cf
https://m.edsoo.ru/67245d2f

23

24

25

26

27

28

29

30

31

32

33

CriocoObI moryueHus KHCI0poa B
1a00paTOPHU M MPOMBIIUICHHOCTH.
[Ipumenenne kucnopoaa

TennoBoii 3¢ pexT xumudeckon
peakuuy, NOHSITHE O
TEPMOXUMHUYECKOM YPaBHEHHH, 3K30- U
SHIOTEPMHUECKUX PEAKIIUAX

TomuBo (HedTh, yroias U METaH).
3arpsi3HeHUE BO3/1yXa, CIOCOOBI €r0
MpeI0TBPALCHUS

[IpakTuueckas pabora Ne 3 o reme
«ITonyuyenue u coOupaHue KMUCI0pOaa,
HU3y4YEHUE €r0 CBONCTBY

Bonmopon — anemeHT u mpocToe
BemecTBo. Haxoxaenue B nmpupoe
dusnueckue U XMMUYECKHEe CBOUCTBA
BozopoJa. [Ipumenenue Bogopona
IloHsATHE O KUCIIOTAX U COMAX
CriocoOblI mosryueHust BOA0pOIa B
nabopaTopuu

IIpakTuyeckas padota Ne 4 o reme
«ITonyuyenue u cobupanue BOAOPO/a,
HU3y4YECHUE Er0 CBOMCTB)

Momnsipablii 00bEM ra3oB. 3aKOH
ABorazapo

Brruncnenus 00bEMa, KOJIMUECTBA
BEIIECTBA ra3a Mo €ro U3BECTHOMY
KOJIMUYECTBY BEILIECTBA WM 00BEMY

https://m.edso00.ru/896247cb

https://m.edsoo.ru/4d71febb

https://m.edsoo.ru/62a61752

https://m.edso00.ru/329545c9

https://m.edso0.ru/2325645f

https://m.edsoo.ru/ae9eb4b5

https://m.edsoo.ru/d743bf8d

https://m.edsoo.ru/8dbbbc9b

https://m.edsoo.ru/37a3324a

https://m.edsoo.ru/714a252d

https://m.edsoo.ru/25858514



https://m.edsoo.ru/896247cb
https://m.edsoo.ru/4d71febb
https://m.edsoo.ru/62a61752
https://m.edsoo.ru/329545c9
https://m.edsoo.ru/2325645f
https://m.edsoo.ru/ae9eb4b5
https://m.edsoo.ru/d743bf8d
https://m.edsoo.ru/8dbbbc9b
https://m.edsoo.ru/37a3324a
https://m.edsoo.ru/714a252d
https://m.edsoo.ru/25858514

34

35

36

37

38

39

40

41

42

43

44

45

Beruucnenus 006EMOB ra3oB Mo
YPaBHEHHIO PEAKI[MU Ha OCHOBE 3aKOHA
06T)éMHBIX OTHOIHGHI/Iﬁ ra30B

dusnyeckre 1 XMMHYECKHE CBOMCTBA
BOJIbI

CocraB ocuoBanuii. Ilonsitue 00
WHIUKATOpax

Bopna xak pactBoputens. HacbllieHHbIE
Y HEHACBIIICHHBIE pacTBOPBL. MaccoBas
J10JIs BEILIECTBA B pacTBOpE
IIpakTuyeckas padota Ne 5 mo reme
«ITpuroroBiieHue pacTBOpPOB ¢
onpeAcNIEHHON MacCOBOM J10EN
PacTBOPEHHOTO BELIECTBAY

Konrponbnas pabora Ne2 o teme
«Kucnopoa. Bonopoa. Boga»
Oxcuppl: cocTas, KiaccupuKanus,
HOMEHKJIATypa

[TonyuyeHne u XMMHUYECKHE CBOMCTBA
KHUCJIOTHBIX, OCHOBHBIX U aM()OTEpHBIX
OKCHJIOB

OcHoBaHM: cOCTaB, KIaccupUKaIus,
HOMEHKJIaTypa

[Tony4yeHnue u XuMHUYECKHE CBOMCTBA
OCHOBaHUI

Kucnotsr: cocras, kinaccudukarus,
HOMEHKJIaTypa

HOHy‘leHI/IC 1 XUMHYECKHE CBOMCTBA

https://m.edsoo.ru/ae3d2633

https://m.edsoo.ru/272b514c

https://m.edsoo.ru/3d2634ef

https://m.edsoo.ru/2b19b4el

https://m.edso0.ru/9f55a219

https://m.edsoo.ru/c1c97fe3

https://m.edsoo.ru/c321335¢

https://m.edsoo.ru/bce52bca

https://m.edsoo.ru/cad9bc8a

https://m.edsoo.ru/eb3b238b

https://m.edso0.ru/c589a687

https://m.edsoo.ru/d2cc4664



https://m.edsoo.ru/ae3d2633
https://m.edsoo.ru/272b514c
https://m.edsoo.ru/3d2634ef
https://m.edsoo.ru/2b19b4e1
https://m.edsoo.ru/9f55a219
https://m.edsoo.ru/c1c97fe3
https://m.edsoo.ru/c321335c
https://m.edsoo.ru/bce52bca
https://m.edsoo.ru/cad9bc8a
https://m.edsoo.ru/eb3b238b
https://m.edsoo.ru/c589a687
https://m.edsoo.ru/d2cc4664
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KHCIIOT

Conu (cpennue): HOMEHKIATypa,
CIOCOOBI MOJTYYEHUS, XUMUYECKHE
CBOICTBa

[IpakTuueckas padora Ne 6. Pemenue
OKCIICPUMCHTAJIbHBIX 3a4a4 110 TCMC
«OCHOBHBIE KJIACChl HEOPraHUYECKHX
COCTUHEHUN

I'enernueckas CBA3b MEXKY KiIacCaMu
HEOPraHWYECKUX COCTUHEHUN

O00011IeHIE U CUCTEMATU3ALUs 3HAHUN

KonTponbnas pabora Ne3 no teme
"OCHOBHBIE KJIACChl HEOPTaHUYECKUX
coequHeHun"

[TepBbie MOMBITKY KIACCUPUKAITUU
XUMHYECKHX 3J1€MEHTOB. [loHsATHE O
TPYIINax CXOIHBIX HJIEMEHTOB
[Iepuoanueckuii 3aKOH U
[Tepuoanueckasi cucTeMa XMUMUYECKUX
anemenToB [. 1. Menneneena
[lepuoasl, rpynmsl, NOATPYIIIbI
Crtpoenue atomoB. COoCTaB aTOMHBIX
saep. M3oTonsl

CtpoeHue 31eKTPOHHBIX 000I0YeK
aTOMOB 3JIeMeHTOB Ilepuoanueckoi
cuctemsl J[. 1. Menaeneera
XapakTepucTUKa XUMHYECKOTO
3JIEMEHTA TI0 €T0 MOJIO0KEHHUIO B

https://m.edsoo.ru/66bad57a

https://m.edsoo.ru/ef5f5b6d

https://m.edsoo.ru/3eafb436

https://m.edsoo.ru/aedf982e

https://m.edsoo.ru/53e93cf2

https://m.edsoo.ru/45cb955f

https://m.edsoo.ru/acfe3f3c

https://m.edsoo.ru/dd7cc851

https://m.edsoo.ru/b34e5fbl

https://m.edsoo.ru/fb64d6ef

https://m.edsoo.ru/3627afb4



https://m.edsoo.ru/66bad57a
https://m.edsoo.ru/ef5f5b6d
https://m.edsoo.ru/3eafb436
https://m.edsoo.ru/aedf982e
https://m.edsoo.ru/53e93cf2
https://m.edsoo.ru/45cb955f
https://m.edsoo.ru/acfe3f3c
https://m.edsoo.ru/dd7cc851
https://m.edsoo.ru/b34e5fb1
https://m.edsoo.ru/fb64d6ef
https://m.edsoo.ru/3627afb4
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ITepuonnueckoii cucreme /1. U.
MeHnpeneeBa

3nauenue [leproanyueckoro 3akoHa A
pa3BUTHUSA HAyKU U nipakTuku. /1. W.
MenneneeB — y4€HbIN, I1E1Aror U
rpaKJaHUH

PeseprubIil ypok. O6001eHNE U
CHCTEMAaTH3alMs 3HAHUI /
Bcepoccuiickast mpoBepouHas paboTa

KonTponbnas pabora Ne4 no teme
«Ctpoenne atoMa. XUMHUYECKas CBS3hY
/ Beepoccuiickast mpoBepodHasi pabora

DIEeKTPOOTPULIATETLHOCTh ATOMOB
XUMHYECKHUX 3JIEMEHTOB

HNonnas xumuueckas CBs3b

KoBanenTHas MnoJisipHasd XuMHUUICCKad
CBA3b

KoBanenTHas HCIOJISIpHAA XUMHUYCCKast
CBA3b

CrerneHb OKHUCICHUS
OKI/IC.HI/ITGHI:HO-BOCCTaHOBI/ITeHBHBIG
peakuuu

OKUCIUTEIN U BOCCTAHOBUTEIIH
PesepBHeIil ypok. O000ICHHE 1

CUCTeMaTH3alusl 3HAaHUM 110 TeMe
«Ctpoenue atoma. XuMHUYECKasl CBA3bY»

PesepBHelil ypok. O600IeHuEe U
crucTeMaTu3alus 3HaHUI

https://m.edsoo.ru/83762e95

bu6mmorexa [IOK
https://m.edsoo.ru/00adb33c

bubmmoreka [JOK
https://m.edsoo.ru/00adb486

https://m.edso00.ru/2667a766

https://m.edsoo.ru/2628cf49

https://m.edso0.ru/67fb6476

https://m.edsoo.ru/f32e6211

https://m.edsoo.ru/fe73b9dc

https://m.edsoo.ru/665e2d2d

https://m.edsoo.ru/eb264264

https://m.edsoo.ru/62539d2c

https://m.edsoo.ru/c8769b1b



https://m.edsoo.ru/83762e95
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/2667a766
https://m.edsoo.ru/2628cf49
https://m.edsoo.ru/67fb6476
https://m.edsoo.ru/f32e6211
https://m.edsoo.ru/fe73b9dc
https://m.edsoo.ru/665e2d2d
https://m.edsoo.ru/eb264264
https://m.edsoo.ru/62539d2c
https://m.edsoo.ru/c8769b1b
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9 KUIACC

Kosn4yecTBo 4acoB DJIeKTPOHHBIE
Ne JlaTa nudpoBLIe
Tema ypoka Konrtpoabnbie IIpakTnueckmne bp
n/n Bcero u3ydeHusi o0pa3oBaTesIbHbIEC
padoThI padoThI
pecypchl
[Iepnoanueckuii 3aK0H.
Ilepnonnueckas cuctemMa
pHoz 1 https://m.edsoo.ru/ac197bf5
XUMUYECKHX dj1eMeHToB []. 1.
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XMMHYECKHUX DJIEMEHTOB 1 https://m.edsoo.ru/44bdf4b2
TIEPBBIX TPEX MEPUOIOB
Knaccudukamnus 1 HoMeHKIaTYpa
ucar yp 1 https://m.edsoo.ru/d96e16b9
HEOPTraHUYECKUX BEIIECTB
Bunp XuMHYEeCKOU CBSI3U U TUIIEI
g 1 https://m.edsoo.ru/e39821fc

KPUCTAJLUTUYECKUX PEIIETOK
KontponsHast padora Nel mo treme
«IToBTOpeHue u yrioyoiaeHrne 3SHaHUI 1 1 https://m.edsoo.ru/2a531ece
OCHOBHBIX Pa3JIeoB Kypca 8 Kiacca»

Knaccudukanus xumudeckux

. 1 https://m.eds00.ru/61f97329
pEAKUHI MO pa3IMYHBIM IPU3HAKAM
[IoHsiTHE O CKOPOCTH XUMHUUYECKON
peakuuu. [IoHATHE O TOMOT€HHBIX U 1 https://m.edsoo.ru/e73c3ef4
TFeTEPOreHHBIX PEaKIMIX
[ToHsTHE O XUMUYECKOM PAaBHOBECHH.
@DaKTOpBbl, BIUAIOLUINE HA CKOPOCTh 1 https://m.edsoo.ru/afbc35b2

XUMHUUYECKOM pCaKkuuu U MOJI0XKCHUC


https://m.edsoo.ru/ac197bf5
https://m.edsoo.ru/44bdf4b2
https://m.edsoo.ru/d96e16b9
https://m.edsoo.ru/e39821fc
https://m.edsoo.ru/2a531ece
https://m.edsoo.ru/61f97329
https://m.edsoo.ru/e73c3ef4
https://m.edsoo.ru/afbc35b2
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XUMHUYCCKOI'0 paBHOBCCHUS

OKHUCIUTEIHHO-BOCCTAHOBUTEILHEIE
peakiu

Teopus 21EKTPOIIUTUYECKON
mucconuanmu. CHIIbHBIE U Cl1a0bIe
BJIEKTPOJIUTHI

HoHHbIE ypaBHEHMS peakui

XUMHYECKHUE CBOMCTBA KUCJIOT U
OCHOBAaHHH B CBETE MPEACTABICHHI
00 AIIEKTPOIUTUIYECKON JUCCOLUAIIUU

XHUMHYECKHE CBOMCTBA COJIEU B CBETE
npeJcTaBlIeHU 00
AJIEKTPOJIUTUYECKON JUCCOIHAITIHT

[TonsiTue o ruaponuse conen

O00011eHNE U CUCTEMATU3ALMS
3HaHUH

[IpakTuueckas pabora Ne 1.
«Pemenne OKCIICPUMCHTAJIbBHBIX
3a1ad»

KonrtpomnsHast padora Ne2 o reme
«DNEeKTPONUTHIECKAsS JUCCOLIUAITHSL.
XUMHUYECKUE PEaKIUH B PACTBOPAX»

OO11as XapakTepUCTHKA raJOr€HOB.
XUMHUYECKUE CBOWCTBA HA IIPUMEPE
XJIopa

Xnopooaopoa. ComnsiHasi KUCIIOTa,

XMMHUYECKHE CBOMCTBA, ITOJIyYCHHE,
IIPUMEHEHHE

https://m.edsoo.ru/16ddaal?

https://m.edso00.ru/965c6a66

https://m.edsoo.ru/43f4b85¢c

https://m.edsoo.ru/9adee23c

https://m.edso0.ru/339ae525

https://m.edsoo.ru/be3c2519

https://m.edsoo.ru/78322bfb

https://m.edsoo.ru/c172d37d

https://m.edsoo.ru/2b5a2162

https://m.edsoo.ru/c3eaeb47

https://m.edsoo.ru/daf6b6e7



https://m.edsoo.ru/16ddaa17
https://m.edsoo.ru/965c6a66
https://m.edsoo.ru/43f4b85c
https://m.edsoo.ru/9adee23c
https://m.edsoo.ru/339ae525
https://m.edsoo.ru/be3c2519
https://m.edsoo.ru/78322bfb
https://m.edsoo.ru/c172d37d
https://m.edsoo.ru/2b5a2162
https://m.edsoo.ru/c3eaeb47
https://m.edsoo.ru/daf6b6e7
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[IpaxTuyeckas padota Ne 2 o reme
«lTomy4yeHue COIIHON KUCIIOTHI,
M3y4YEHHUE €€ CBOMCTBY»

Beruuncienus mo ypaBHEHUSIM
XUMHYECKUX PEaKIUH, eCIIU OJTUH U3
pEareHToB JaH B U30BITKE

OO1mmast XxapaKTEpPUCTHKA SJIEMEHTOB
VIA-rpymibt

AJTOTpOTTHBIE MOTU(DUKAIIMH CEPHI.
Haxoxnenue cepsl u €€ coenMHEHUN
B IIpUpoJe. XUMUYECKHE CBOWCTBA
Ccephl

CepoBoaopoi, CTpOEHHUE,
¢uznyecKkrue 1 XuMUYECKHE CBONCTBA
Oxcuppl cepsl. CepHas KMCIIOTA,
du3nueckre 1 XUMHUYECKUE
CBOMCTBA, IPUMEHEHHE

XUMUYECKUE peaKinH, JeKallHe B
OCHOBE IIPOMBIIIJIEHHOTO CIIoco6a
MOJTyYeHHUsI CEPHOIN KUCIIOTHI.
XUMUYECKOe 3arpsi3HEHUE
OKPYXKaIOIIEH Cpeabl COETUHEHUSIMU
cepbl

Brruncienne MaccoBOM JOJIU BBIXOA
MPOAYKTa PEaKiuu

OO6m1as XxapakTepucTHKa 3JIEMEHTOB
VA-rpynmnsl. A30T, paclipocTpaHeHHE
B IIpupo/ie, GU3NIEeCcKue U

https://m.edsoo.ru/9a2bd4de

https://m.edsoo.ru/fa37c94c

https://m.edsoo.ru/e79ebfa3

https://m.edso0.ru/5e3339hd

https://m.edso0.ru/384dcc68

https://m.edsoo.ru/ae5652f6

https://m.edsoo.ru/acc7d4bf

https://m.edsoo.ru/7dac2b46

https://m.edsoo.ru/6bfdf145



https://m.edsoo.ru/9a2bd4de
https://m.edsoo.ru/fa37c94c
https://m.edsoo.ru/e79ebfa3
https://m.edsoo.ru/5e3339bd
https://m.edsoo.ru/384dcc68
https://m.edsoo.ru/ae5652f6
https://m.edsoo.ru/acc7d4bf
https://m.edsoo.ru/7dac2b46
https://m.edsoo.ru/6bfdf145
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XUMHUYECKUE CBOUCTBA

AmMMuak, ero pusnyeckue u
XUMHYECKHE CBOWCTBA, IMOJTyYeHUE U
pPUMEHECHUE

[IpakTuueckas pabora Ne 3 o Teme
«HonyquI/Ie aMMHaKka, U3y4YCHHUEC €TO
CBOMCTB»

A3oTHas KUCNoTa, €€ pu3nueckue u
XUMHUYECKHE CBOUCTBA

Hcnonb3oBaHue HUTPATOB U COJIEU
aMMOHHUS B KaueCTBE MUHEPAIbHbIX
ynoopeHuit. XuMu4eckoe
3arpsA3HEHUE OKPYXKAIOIIEH cpeIbl
COCIMHEHUSIMH a30Ta

®docdop. Okeup pocdopa (V) u
docdopnas kucnota, pusnueckue u
XHUMHUYECKHE CBOMCTBA, MOJTyuYeHUE

Hcnonp3oBanue pocdaros B
KayeCTBE MUHEPAIbHBIX yA00pEHUH.
3arpsi3HeHue MPUPOTHON CpeIbl
docharamu

Yraepon, pacnpocTpaHEHHE B
npupojie, GU3NYECKue 1 XUMUIECKHIE
CBOMCTBA

Oxkcupsl yraepoaa, ux Gpusudeckue u
XMMHYECKHE CBOMCTBA.
DKosornyeckue npoOIeMsl,
cBsi3aHHBIE ¢ OKcHaoM yriaeposa (1V)

https://m.edsoo.ru/e69bfb89

https://m.edsoo.ru/f4c23a53

https://m.edsoo.ru/f2d85456

https://m.edsoo.ru/7fbdef49

https://m.edsoo.ru/c8af5f46

https://m.edsoo.ru/79c51b82

https://m.edsoo.ru/eal6ee43

https://m.edsoo.ru/a6915c¢71



https://m.edsoo.ru/e69bfb89
https://m.edsoo.ru/f4c23a53
https://m.edsoo.ru/f2d85456
https://m.edsoo.ru/7fbdef49
https://m.edsoo.ru/c8af5f46
https://m.edsoo.ru/79c51b82
https://m.edsoo.ru/ea16ee43
https://m.edsoo.ru/a6915c71
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VYroapHasg KUCIOTa U €€ COJIN

[IpakTuueckas padota Ne 4 o Teme
"I[Tomy4yeHue yriieKucioro rasa.
KauecTtBennas peakius Ha kKapOoHaT-

HOH

[TepBoHayanbHBIC TOHATHS 00
OpPraHWYECKUX BELIECTBAX KaK O
COEIMHEHUSX yIJIepoaa

Kpemunii u ero coequaeHus

[IpakTuyeckas padora Ne 5. Permenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 [0 TeEMe
«BakHelnmue HeMeTauIbl U UX
COCITMHECHU

Kontponbhas padota Ne3 no teme
«BaxkHenme HeMeTauIbl U UX
COEIUHEHUI

OO6m1as XxapakTepucTUKa XUMHUECKUX
3JIEMEHTOB — METAJIOB.
Mertannnaeckas cBs3b U
MeTaJuIMuecKasi KpucTauinuecKas
pemérka. Pu3nvecKue CBOMCTBA
METaJUIOB

XnMHUYecKre CBOMCTBA METAJIJIOB.
DIIEKTPOXUMUYECKUH P
HaANPSDKEHUH METaJIOB

O61re crocoObl NOTyYEHHUS
MeTaiutoB. CiutaBel. Berauciienust mo
YpaBHEHUSAM XUMUYECKHUX PEAKIINH,

https://m.edsoo.ru/36a13d99

https://m.edsoo.ru/4de4a8dc

https://m.edsoo.ru/822fb263

https://m.edsoo.ru/l1e94ee3a

https://m.edsoo.ru/d72fa3e8

https://m.edsoo.ru/f5bae73d

https://m.eds00.ru/83192917

https://m.edsoo.ru/5a41d1d4

https://m.edsoo0.ru/435b87d4



https://m.edsoo.ru/36a13d99
https://m.edsoo.ru/4de4a8dc
https://m.edsoo.ru/822fb263
https://m.edsoo.ru/1e94ee3a
https://m.edsoo.ru/d72fa3e8
https://m.edsoo.ru/f5bae73d
https://m.edsoo.ru/83192917
https://m.edsoo.ru/5a41d1d4
https://m.edsoo.ru/435b87d4
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€CJIM OJIUH U3 PEareHTOB COACPKUT
IpUMECH

[ToHsaTHE O KOPPO3UU METAIIIIOB
IIenounbie MeTaIbI

OKcuabl ¥ TUAPOKCUIBI HATPUS U
KaJIus

IIenogno3eMeabHBIC METAIILI —
KaJIBIIAl 1 MarHUH

Baxxneimme coeTUHSHUS KLU
O00011eHNE U CUCTEMATU3ALMS
3HAaHUH

JKEcTKOCTh BOJBI U CIOCOOBI €€
YCTpaHCHUS

[IpakTuyeckas padora Ne 6 o reme
"YKEcTKOCTh BOJBI U METOJBI €€
yCTpaHeHus"

AmroMuHHI

AmpoTtepHbIe CBOIICTBA OKCHJIA U
THAPOKCH]IA

Keneszo

Oxcupl, TUIPOKCHIIBI U COJIU JKele3a
(1) u xeme3a (1)

O0001IcHNEe U CHCTEMATH3aIIHS
3HAaHUM

[IpakTuueckas padora Ne 7. Permenue
SKCHEPUMEHTAIIbHBIX 33/a4 110 TEME
«Baxxneie MeTaibl 1 UX
COCIMHCHUS

https://m.edsoo.ru/2c28f427

https://m.edsoo.ru/c86edb4a

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

https://m.edsoo.ru/2bb5cf7b

https://m.edsoo.ru/85c2cal6

https://m.edsoo.ru/593a4ab7

https://m.edso0.ru/869f76b9

https://m.edsoo.ru/669f6cdd

https://m.edsoo.ru/37e792ee

https://m.edsoo.ru/82b7fa7d

https://m.edsoo.ru/b3996d2a

https://m.edsoo.ru/c3f79221

https://m.edsoo.ru/dbd9af72

https://m.edsoo.ru/462adf7f



https://m.edsoo.ru/2c28f427
https://m.edsoo.ru/c86edb4a
https://m.edsoo.ru/4fdee1ae
https://m.edsoo.ru/2bb5cf7b
https://m.edsoo.ru/85c2ca16
https://m.edsoo.ru/593a4ab7
https://m.edsoo.ru/869f76b9
https://m.edsoo.ru/669f6cdd
https://m.edsoo.ru/37e792ee
https://m.edsoo.ru/82b7fa7d
https://m.edsoo.ru/b3996d2a
https://m.edsoo.ru/c3f79221
https://m.edsoo.ru/dbd9af72
https://m.edsoo.ru/462adf7f
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BbruuncieHus mo ypaBHEHUSIM
XUMHYCCKUX PEaKIUi, eCIIi OJIUH U3
peareHTOB JaH B H30BITKE WK
COJICPXKHUT pUMecH. Beruncienus
MacCOBOM JI0JTH BBIX0/Ia MPOYKTa
peaxiuu

O0001IeHrEe U CHCTEMATH3AINS

3HAHUHI

KontponbHast padota Ne4 o reme
«Baxnenmme MeTaJuibl U UX
COEJIMHEHUS

BemecTBa u maTepuaisl B
MOBCEIHEBHOM JKU3HH YeJIOBEKa
XUMUYECKOE 3arpsi3HEHNE
OKPYXaIOIIEH Cpeabl

Ponb xumuu B pereHnu
HKOJIOTHUECKUX MPOoOIeM
PesepBHbIil ypok. O6001mIeHIE 1
CUCTEeMAaTH3alus 3HaHuH
PesepBHelit ypok. O6001IeHNHE 1

cUCTeMaTHU3alus 3HaHUN

PezepBHblit ypok. O0001eHue u
cUCTeMaTHU3anusl 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
ITPOIT'PAMME
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https://m.edsoo.ru/a7a5913a

https://m.edsoo.ru/eed7f912

https://m.edsoo.ru/5b499218

https://m.edsoo.ru/483adc3a

https://m.edsoo.ru/f3f919fd

https://m.edsoo.ru/a98127b9

https://m.edsoo.ru/1c364847

https://m.edsoo.ru/56f46bf5

https://m.edsoo.ru/b221b45c



https://m.edsoo.ru/a7a5913a
https://m.edsoo.ru/eed7f912
https://m.edsoo.ru/5b499218
https://m.edsoo.ru/483adc3a
https://m.edsoo.ru/f3f919fd
https://m.edsoo.ru/a98127b9
https://m.edsoo.ru/1c364847
https://m.edsoo.ru/56f46bf5
https://m.edsoo.ru/b221b45c

ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJILHON MIPOT'PAMMBI

8 KVIACC

Kon
MPOBEPSIEMOT 0
pe3yJabTara

1

11

1.2

1.3

14

1.5

1.6

1.7

IIpoBepsiemble NpeAMeTHBIE Pe3yJbTAThl 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI OCHOBHOI'0 00111er0 00pa30BaHus

Ilo Teme: <<HepBOHa‘IaJ'IBHI>Ie XHUMHUYCCKUEC ITOHATH

pPacKpbIBaThb CMBICT OCHOBHBIX XHUMHYECKHX ITOHATHH: aTOM,
MOJIEKYyJla, XHMUYECKHUU OIIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, CMeCh (OJHOPOJHAsS W HEOJAHOPOJHAs), BaJICHTHOCTD,
OTHOCHUTCJIbHAsA AaTOMHAasA WU MOJ'ICKy.HSIpHaH Macca, KOJIHMYECTBO
BEIIECTBA, MOJIb, MOJIAPHAs Macca, MaccoBas JOJSI XHMHYECKOTO
JJIEeMEHTa B COCJIMHCHUHU, MOJBSIPHBIM O00BEM, XMMHUYECKas peaxius,
KIaccuUKAKS ~ PEaKIuil:  peakiud  COCTUHCHHS,  PCaKIuu
pa3NoKEHUs, peaKkluu 3aMEIICHHs, peakiuu OoOMeHa, 9K30- U
SHIOTEPMHUUYECKHUE PEaKIMH, TEIUIOBON 3(P¢EeKT peakiuu, pacTBop,
MaccoBast J10J1s1 BellecTBa (MPOLEHTHAs KOHIIEHTPALKs) B paCTBOPE
WLTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKHX IOHATUH U
HpI/IMeHHTB O9THU ITOHATHA HpI/I OIIMCAaHHNU BCIICCTB U UX HpeBpaHIeHHfI
WCTOJIB30BAaTh XMUMHUYECKYI0 CHMBOIIMKY JJISI COCTaBJICHUS (HOpMyT
BEIIIECTB M YPAaBHECHHUI XUMUYCCKUX PEAKITH

pacKpbIBaThb  CMBICI  3aKOHOB  COXPAaHCHHS MAacChl  BEIIECCTB,

IIOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOIO YUYCHHA, 3daKOHa

ABoraapo

ONpENeNATh  BAJICHTHOCTh AaTOMOB  DJIEMEHTOB B  OWHApHBIX
COCIMHECHUAX

KJaccu(UIUpPOBaTh XUMHYECKHE peakiuu (M0 YHUCIy U COCTaBy
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEITIOBOMY (D deKTy)

BBIYUCIIAT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MAaccChl

BCIICCTB
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2.2

2.3

2.4

2.5

2.6
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3.1

BBIYUCIIATH MACCOBYIO JOJIO XHMHUYCCKOTO 3JJIEMCHTA II0 (I)OpMyJ'IC

COCOUHCHHS,
BBIUHCIIATH MAaCCOBYIO JIOJIFO BEILIECTBA B PACTBOPE

MPUMEHSITh €CTECTBEHHOHAYYHBIE METOJBI TIO3HAHMS — HAOIIO/ICHUE,
W3MEpeHUe,  MOJECIHUPOBAHHME,  OSKCIEPUMEHT  (pealbHbIl U

MBICJICHHBIN )
ITo Teme: «Baxuenmue npeacTaBUTEIM HEOPTaHUYECKUX BEILIECTBY

PaCKpbIBATb CMBICII OCHOBHBIX XHMHYCCKHUX MOHSATHH: OKCH I,

KHCJ0Ta, OCHOBAaHUC, COJIb

OMNpCaACIIATh NPHUHAMJIC)KHOCTL BCHICCTB K OHpeI[eJ'IéHHOMy KJIacCy

coenuHeHui o popMyam
KJ1accu(UIUpOBaTh HEOPTAHUYECKUE BEIIECTBA

XapakTepu30BaTh (OMUCHIBATH) OOIMHME XMMHYECKHE CBOWCTBA
BCIHICCTB PA3JIMYHBIX KJIIACCOB, IMOATBCPKAASA OIMMCAHUC IMMPUMCPaAMU

MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUil

IIPOrHO3UPOBATH CBOMCTBaA BC€IIECTB B 3aBUCHMOCTH OT HX
KauCCTBCHHOI'O COCTaBd, BO3MOXHOCTU IIPOTCKAHUA XHUMUUCCKUX

MIPEBPALLEHUI B pa3TUUYHBIX YCIOBUAX

CIe0BaTh IpPAaBWJIAM  IIOJIB30BAHUA XUMHUYECKOM IIOCYIOM W
n1a0opaTOpHBIM 000pYyJOBaHMEM, a TaKXKe MpaBUiIaM OOpaleHUs C
BELIECTBAMU B COOTBETCTBUU C HHCTPYKLUHUSAMU IO BBINOJHEHHUIO
1a00paTOPHBIX XUMHMUYECKUX OIBITOB MO MOJTYYEHHUIO M COOUpPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOPOAA U KHCIOPOAA), HMPUTOTOBICHUIO
pacTBOpOB € ONPEACIEHHOM MacCOBOW JOJIEM PacTBOPEHHOIO
BEIIECTBA, INIAHUPOBATH U MPOBOJUTH XUMHUECKHUE SKCIIEPUMEHTHI 110
pacno3HaBaHUIO PpPAacTBOPOB WIEJIOYEH U KHUCIOT C IIOMOIIBIO
WH/IUKATOPOB (JTAKMYC, (heHONIPTaICHH, METUIIOPAHK U APYTHUE)
MIPOBOAUTH PacU€Thl 110 YPAaBHEHUIO XUMUUYECKOIN peakiuu

ITo Teme: «llepuoguyecknii 3akoH u Ilepumommueckas cucrema
xumuueckux snemeHTtoB J[. M. MenneneeBa. CTpoeHue aToMoB.
Xumnyeckas cBsi3b. OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUID)
PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IMOHATHH: SIpO aToMa,

9JICKTPOHHBIA CIIOM aroma, aroMHas OpOWTallb, paguyCc aToma,

XUMHYCCKAasA CBA3b, IOJIIpHAd W HCIOJIKIpHAd KOBAJCHTHAA CBA3b,
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11

QJICKTPOOTPULATCIIBHOCTh, HWOHHAsA CBA3b, HOH, KA4THOH, aHUWOH,

CTCIICHb OKHCJICHHUA
KJIaCCI/I(bI/ILII/IpOBaTB XUMHNYCCKUEC DJICMCHTBI

OIMCHIBATh M XapaKTepu3oBaTh TabnuuHyio ¢opmy I[lepuonndeckoit
CHUCTEMBbl XMMHUYECKHMX D3JIEMEHTOB: pa3iuyaTh IOHATUS «IJIABHAs
noarpynmna (Arpynma)» u  «mobounas mnoxarpymnma (brpymnma)y,

«MaJibie» U «OOJIBIIHE) J1(5]0)5(018231

packpeiBaTh cMmbich Ilepmogmueckoro 3akona J[.M. MeHnneneena:
JEMOHCTPHUPOBATh MOHUMAHHUE TIEPUOINIECKON 3aBUCUMOCTH CBOMCTB
XUMHUYCCKHUX DJJICEMCHTOB OT HUX IIOJOXKCHHSA B HepHOHHqGCKOﬁ

CHUCTCMC

COOTHOCUTh  00O3Hau€HHWs, KOTOpble HUMEITCI B  Talnuue
«lleppognyeckas  cucreMa  XUMUYECKHX  diaeMeHTtoB .M.
MeHnieneeBa» C YHMCIOBBIMHU XapaKTEPUCTUKAMHU CTPOECHUS aTOMOB
XMMHUYECKHX D3JIEMEHTOB (COCTaB M 3apsa] s1apa, oOluee YuciIo

QJICKTPOHOB U PACHPCACICHUEC UX I10 3JICKTPOHHBIM CJ'IOHM)

OIIPCACIIATH CTCIICHb OKHCJICHUA SJICMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

OMpEeNEeNsATh BUJ XHUMHUYECKOM CBsi3U (KOBajJeHTHAss W HMOHHAs) B

HCOPraHNM4CCKUX COCANHCHUAX

IIpoBepsiemble npeMeTHbIE Pe3yJbTATbI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbI OCHOBHOTI'0 00111ero 00pa30BaHus

IIo Teme: <<B6H_IGCTBO U XUMHUYCCKasA pCakuus»

pPacKpbIBaTh CMBICJI OCHOBHBIX XWMHUYECKUX IIOHATHUH: pacTBOp,
ANEKTPOJIUTHI, HEIJEKTPOIMUTHI, 3JIEKTPOJUTHYECKAs] AUCCOLUALIMS,
peakM1 MOHHOrO0 OOMEHa, KaTalu3aTop, XMMHUYECKOEe paBHOBECHE,
oOpaTtumble u HeoOpaTHMBble peakuuu,
OKHCIIUTEIbHOBOCCTAHOBUTENILHBIE peakuuu, OKHCIIUTEIb,
BOCCTAHOBMUTENIb, OKHCIIEHUE M BOCCTAHOBJICHUE, aJUIOTPOINMS,
aM(pOTepHOCTh,  XHMHYECKas CBA3b  (KOBAJIEHTHAs, HWOHHAf,

MeTaJ'IJ'II/I‘-IGCKaH), KpUCTAIJIINYCCKasd pGHIéTKa, CIIaBbI, CKOPOCTH
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2.3

2.4

2.5

3.1

3.2

XUMHUYECKOM peaknuun

WIUIIOCTPUPOBATH B3aMMOCBA3b OCHOBHBLIX XHMHWYCCKUX MOHATUH H

NPUMCHATH 3TU MMOHATHUA IIPU OIIMCAHNUU BCIICCTB U UX HpeBpaH_[eHI/II\/JI

COCTAaBJIATb YPAaBHCHUA BHGKTpO.HI/ITI/I‘{eCKOI\/JI Jucconmanm KHCIIOT,
IIET0YEe W COJICH, TOJHBIE M COKpalIEHHbIE YpPAaBHEHHS pPEaKIMil

HOHHOr0 00OMeHa

PaCKpbIBaATh CYHIHOCTH OKHCIHUTCIBbHO-BOCCTAHOBUTCIBHBIX peaKLII/Iﬁ

MTOCPEICTBOM COCTABJICHUS SJICKTPOHHOTO OaJlaHCca STHX peaKIuit
MPOBOAUTH PacU€Thl 110 YPAaBHEHUIO XUMUUYECKOIN peakiuu

Ilo Temam: «Hemetamnbpl M WX coeauHEHUsI» U «MeTamwibl U HX

COCIUHCHUI»

XapaKTEepPU30BaTh (OMUCKHIBATh) 00IINE U CTICIM(UIECCKIE XUMHIECKUE
CBOMCTBaA IMPOCTBIX MW CJIOKHBIX BCHICCTB, MOATBCPIKIAsA OIIHMCAHUC
MpUMEPaMU MOJIEKYJIIPHBIX U MOHHBIX YPaBHEHHH COOTBETCTBYIOIIMX

XUMHYECKHUX PEAKUI

COCTAaBJIATb YPAaBHCHUSA peaKI_[I/II\/JI, MOATBCPIKAAIOIUX CYHICCTBOBAHUC

TCHETHYSCKOM CBSI3U MCKIY BCHICCTBAMU PA3JIMYHBIX KJIIACCOB

IIPOrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHMU,
BO3MOXHOCTH NPOTCKAaHHUA XHUMHUUYCCKUX HpeBpaH_[eHI/II\/JI B Pa3JIMYHBIX

YCIIOBUSAX

CIe0BaTh IpPaBWJIAM  IIOJIB30BAHUA XUMHUYECKOM IIOCYIOM W
n1a0opaTOpHBIM 000pYyJOBaHMEM, a TaKKe MpaBUiIaM OOpalleHUs C
BELIECTBAMU B COOTBETCTBUU C HHCTPYKLUHUSMU IO BBINOJIHEHHUIO
71a00paTOPHBIX XUMHMUYECKUX OIBITOB MO MOJIYYEHHUIO M COOUpPAHUIO
ra3o00pa3HbIX BEIIECTB (AMMHAKa U YTJIEKHUCIIOro ra3a)

MPOBOANTh PEAaKLUMH, MOATBEPKAAIOIINE KAUYECTBEHHBIH COCTaB
pa3IUYHBIX BELIECTB: pPAclO3HABATh OMNBITHBIM IIyTEM XJIOpHUA-,
Opomua, woamnm, KapOoHar, ¢ocdar, cwimkar, cyibdar,
TUIPOKCUINOHBI, KaTHOHBl aMMOHHS, MOHBl M3YyYEHHBIX METaJIOB,
MIPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPraHMUECKUX BEILIECTB

ITo Teme: «XuMUS U OKPYIKaOILIAsL Cpeay

packpblBaTh CMBICI OCHOBHBIX xumuueckux mnonarui: ITIK
BEIIECTBA; KOPPO3Hs METAIUIOB

INPUMCHATH OCHOBHBIC OIICpaliuu MBICITUTEIbHOMN JACATCIIBHOCTH —



aHaJIU3 W CHHTE3, CpaBHEHHE, OO0O0OIIeHNe, CHCTeMAaTHU3alINIO,
BBISIBIICHUE TPUYUHHO-CIICJICTBEHHBIX CBSI3€M — JUISI  HW3y4CHHS
CBOMCTB BELIECTB M XHUMHYECKHX pEaKIMii; eCTECTBEHHOHAYYHBIE
METOJbI TIO3HAHUS — HAONIOJCHUE, W3MEpPEHUE, MOJCIUPOBaHUE,

9KCHEPUMEHT (pealbHbI U MBICIICHHBIH )
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1.2

1.3

1.4

1.5

1.6

1.7

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

[TepBoHayanbHBIE XUMUYECKUE TTOHSATUS

IIpenmer xumuu. Ponap XUMHUM B KU3HU 4YelIOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemectBa. PU3MYECKUE CBOWCTBA BEHIECTB. ATPEraTHOE COCTOSIHUE

BC€IICCTB

ITonsarue o MCTOA4aX IMO3HAHUA B XUMHHU. Yucteie BCIICCTBA U CMCCH. CnocoObl

pa3aeneHus cMecen

ATOMBI © MOJICKYJIBI. Xumnueckne daeMeHThbl. CHMBOJIBI  XUMHYECKHX

JJICMCHTOB. HpOCTLIe H CJIOXKHBIC BCIICCTBA. ATOMHO'MOJ’IeKyHHpHOG YUCHUC

XuMuueckas (1)OpMy.]'Ia. BaneHTHOCTE ATOMOB XMMHYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocTraBa BCIICCTB. OrtHocHuTenbHAS aTOMHasn Macca.
OTHOCHUTENLHAA MOJICKYJISIpHAd Macca. MaccoBas 707 XMMHUYECKOT0 BJIEMEHTA

B COCAUMHCHUU

KomnuectBo BemectBa. Monb. MousipHass Macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl W 4YHMCIa CTPYKTYPHBIX €IWHUI BemiecTBa. Pacu€rel mo dopmynam

XUMHWYCCKUX COGI[I/IHGHI/Iﬁ

DuU3NYECKUE U XUMHUYECKHE SIBIICHUSA. XUMHUYECKas peakuus U €€ MPHU3HAKU.
3aK0H COXpaHEHHsI MacChl BEIIECTB. XUMHUECKHe ypaBHeHUsA. Kinaccudukarus

XUMHUYECKHUX PEaKIHid (COeTUHEHUS, Pa3TI0KEHUs, 3aMEIICHUs, 00MEHA)

XHUMHUUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOU MOCYOM, C PaBUIIAMU
pabotel B Jyaboparopur U TpuéMamMu oOpamieHus ¢ J1abopaTOpHBIM
o0opysoBaHHMEM, H3y4YeHHE U OMUcaHue (UINIECKUX CBOICTB 00pa3IoB
HEOPTraHWYECKHX BEIIECTB, HaOMoAcHUE (u3ndyeckux (TUIaBICHUE BOCKa,
TasiHUE JIbJIa, PACTUPAHHUE caxapa B CTYIKE, KUTICHHE U KOHACHCAIHS BOJbI) U
XUMHYECKHX  (TOpeHHe CBeud, [MpOKaJIMBaHWE MEIHOM  MPOBOJIOKH,
B3aMMOJICIICTBHE MeJla C KHUCJIOTOW) SIBIICHWH, HAONIOJIEHUE W ONHCAHHE
IpPU3HAKOB TMPOTEKAaHHsS XUMHUYECKHUX peakuuid (pas3jioxeHHe caxapa,
B3aMMOJICHICTBHE CEPHOW KHUCJIOTBI C XJIOPHAOM Oapus, pa3ioKCHHE
ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aMMOJICUCTBHE Keje3a ¢ PaCTBOPOM

conu meau(ll), m3ydenue croco0oB pazmeneHus: cMeceit (C MOMOIIbI0 MarHUTA,



2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

2.9

¢uibTpoBaHMEe, BBINApUBAHHUE, MUCTWUIALUA, Xpomarorpadus), MmpoBeaeHUe
OUYMCTKY MOBAPEHHOM cOM, HAOJIIOIEHUE U ONTUCAHUE PE3YJIbTaTOB MPOBEACHMUS
OMbITA, WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMsI MacChl, CO3JaHME Mojelnei

MOJIEKY (I1apOCTEPIKHEBBIX )
Baxneiue npeacTaBUTEeIN HEOPraHUYECKUX BELIECTB

Boznyx — cmecw razoB. CoctaB Bo3ayxa. Kucimopon — sieMeHT U mpocrtoe
BeniecTBo. HaxoxknmeHue kuciopona B mpupone, GU3NYECKHEe W XUMHYECKUE
cBoiictBa (peakiuu ropenus). Oxcunwl. [Ipumenenue kucimopona. CrocoOsl
NOJYYCHHsT KHUCIOpoJa B JIA0OpAaTOPUM W TMPOMBINUIEHHOCTH. KpyroBopor

Kuciopoaa B npupojae. O30H — amoTponHas MoaAU(pUKAIU KHCIOpoaa

TennoBoil 3 PekT XUMUIECKOi peakluu, TEPMOXUMUYECKHE YPABHEHUS, 3K30-
U DHIOTEPMUYECKUE PeaKIMK. TOIINBO: yroyib U METaH. 3arpsi3HEHUE BO3/AyXa,

yCHUJICHHE TapHUKOBOTO 3(h(ekra, pazpylieHne 030HOBOTO €05

Bonopon — snemeHT M npoctoe BemiecTBO. HaxoxkneHne Boaopoaa B MPHPO/IE,
du3MUeCKre W XWMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOOBI ITOYyYCHUSI.

Kucnotsl u conmu
Monspusiii 00bEM ra3oB. Pacu€Thl Mo XUMUYECKUM YpaBHEHUSIM

®dusznyeckue CcBOWMcTBA BOAbl. Boma kak pacTBopuTenb. PacTBOpBL.
Haceoliennpie 1 HEHACHILLIEHHBIE PACTBOPBL. PacTBOPHUMOCTH BEILIECTB B BOJIE.
MaccoBass 107 BelleCTBAa B pacTBOpe. XUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B MpupoJie M B KU3HU uenoBeka. Kpyrosopor
BOABI B TpUpOJE. 3arps3HeHHe NpUpPOAHBIX BoA. OxpaHa M OYHCTKA
MPUPOJIHBIX BOJ

Knaccudpukanus nHeopranmueckux coeaunenuid. Oxcuapl. Kmaccuduxarms
OKCHJIOB:  coJieoOpasyrommue (OCHOBHBIC, KHCIOTHBIE, aM(oTepHbIe) U
HeconeoOpasyromue. Homenkmarypa okcuaoB. Dus3nueckue U XUMHYECKHE

cBoiicTBa OKCUAOB. [loryueHne okcuaoB

OcHoBanus. Krnaccudukanus oOCHOBaHM: MENOYM U HEPACTBOPUMBIC
ocHoBaHus. HomeHknarypa ocHoBanuii. dusnyeckue U XUMHUECKUE CBOMCTBA
ocHoBaHMi. [lonyueHre ocHOBaHUI

Kucnotsl. Knaccudukanus xucinor. Homenknarypa kucinor. dusmueckue u
XMMHUYECKHE CBOMcTBa KUCIOT. Psan aktuBHOocTM MeraianoB H.H. bekerosa.
[Tonyuenune kucior

Comu. Homenknarypa coneil. ®@uznueckue M XMMHUYECKHE CBOMCTBA COJIEH.

[Tonydenue coneit
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3.1

3.2

3.3

I'eneTnueckas cBs3b MCKAY KJIaCCaMU HECOPTaHUYCCKUX COCJIMHECHU I

XUMHYECKUH  DKCIIEPUMEHT: KAayeCTBEHHOE ONpPENEJICHUE  COAECpKaHUA
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHE, cOOMpaHMe, paclio3HaBaHHE U H3YyUYCHUE
CBOICTB KHCJIOpOJa, HAOMIOEHHE B3aUMOACHCTBUS BEIIECTB C KUCIOPOJIOM H
YCJIOBHSI BOBHUKHOBEHUSI U MPEKpalleHHs] TOpeHUs (1oXKapa), 03HaAKOMIICHHE C
oOpa3lilaMu OKCHJOB U ONHMCAaHME WX CBOICTB, MOIy4YeHHE, coOupaHue,
pacro3HaBaHHe W HW3y4YeHHE CBOMCTB BOJIOpOJa (TOpeHHE), B3aMMOJCHCTBHE
Bozopoaa ¢ okcuaoMm Menu(ll) (BO3MOXHO HUCIIOIB30BaHUE BHICOMATEPHUATIOB),
HaOrofieHue O0O0paslloB BEIIECTB KOJIMYECTBOM 1 MOJb, HCCIEI0OBAHUE
OCOOCHHOCTEl pacTBOPEHHs BELIECTB C PA3IMYHOW PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OMPEIEIEHHON MACCOBOU JOJIEH PACTBOPEHHOIO
BEIIECTBa, B3aUMOJCHCTBHE BOJBI C MeTa/llaMd (HaTpUEM U KaJbI[eM)
(BO3MOXKHO ~HCIIOJIb30BaHME BHJCOMATEpUANIOB), OINpPEACICHUE pPacTBOPOB
KUCJIOT U IIEJIOYeH C TOMOIIBI0 HMHIMKATOPOB, HCCIENOBaHHE OO0pa3loB
HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, HAOJIOJEHUE W3MEHEHUS
OKpacKM HHJMKAaTOpOB B pPAacTBOpAaX KHCIOT M IIEJOYEH, H3ydeHue
B3aumozeiictBust okcuga meau(ll) ¢ pacTBopoM cepHOW KHUCIOTBI, KHUCIOT C
METaJJTaMH, PEaKIMi HEUTpaIM3aliK, TOJTy4YeHHE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOIO0 MeTala JAPYyT'MM M3 pacTBOpa COJM, pELICHHE
SKCHEPUMEHTAIBHBIX 3a7a4 M0 TeMe «BakHelne Kiacchl HEOPTaHMYECKUX

COEIMHEHUIN

[Tepuoanueckuii 3akoH u [leproanueckas cucteMa XUMHUYECKUX JIIEMEHTOB
J.N. MenaeneeBa. CtpoeHne aToMoB. XUMHUYECKas CBsI3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PECAKITUN

[lepBble MOMBITKM KiIacCU(UKALUU XUMHUYECKUX »3ieMeHTOB. [lonarue o
rpynnax CXOJHBIX AJIEMEHTOB (IEJOYHBIE U IIEIOYHO3EMENIbHbIE METAJUIbI,
rajloreHbl, MHEPTHbIE Ta3bl). DJIEMEHTbI, KOTOphle 00pa3yroT am@oTepHbIe

OKCHUAbI U TUAPOKCHIbI

[Iepnoanueckuit 3axoH. [lepuoguueckas cucreMa XUMHYECKUX 31eMeHTOB J[. 1.
Mengeneesa. Koportkonepuoanas " JUIMHHOIIEPUOAHAS (bopmbl
[Iepnognueckoit cucrembl xuMmuueckux anementoB .M. Menaeneesa.
[Tepuoasl u rpynmnel. OU3HYECKUI CMBICI MHOPSAKOBOIO HOMEpPA, HOMEPOB

nepruoaa v rpyuribl 3JICMCHTA

Crpoenne atomoB. CoctaB aToMHBIX sanep. M3ortonbl. Dnekrponsl. CTpoeHue

JMEKTPOHHBIX 000JI04eK aTOMOB TMepBbIX 20 XMMHYECKHUX DIIEMEHTOB
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1.2

1.3

Ilepuonnueckont cucremsl .M. Menneneesa. XapakTepuCcTUKa XUMHAYECKOTO

AJIEMEHTA MO ero nosoxeHuto B [lepuoanueckoii cucreme [I.1. Mennaeneena

3aKOHOMEPHOCTH HM3MEHEHHUsl pajadyca aTOMOB XHMMHMUYECKHUX DIIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB IO TpPyNIaM M IEPHOJAM.
3unauenue [lepuonmueckoro 3akoHa u Ilepuonndeckoil CUCTEMBI XUMHUYECKUX
3JIEMEHTOB JUIsl pa3BUTHUS HayKu W npakTuku. J[.M. MennaeneeB — y4y€HbId U

rpak1aHuH

Xumnueckass cBsizb. KoBaneHTHas (moOJsipHass M HEMOJIApHAsi)  CBSI3b.

QHCKTpOOTpI/IHaTeJIBHOCTI) XHMHYECKHX dJIeMeHTOB. loHHas CBA3b

Crenenp okucieHus. OKHCIUTEIFHOBOCCTAHOBUTEIIHLHEIC pcaKkuu. HpOHGCCI)I

OKHCJICHHS M BOCCTaHOBJICHUA. OKUCIMTEIN U BOCCTAHOBHUTEIIH

XUMHYECKUI OKCIICPUMCHT: HU3Y4YCHHC 06pa3u0B BCIICCTB MCTAJIZIOB H
HEMCTAJJIOB, B3aHMOJCHCTBIE TUAPOKCHAA IHUHKAa C paCTBOpaMu KHCIOT H
menoqeﬁ, MMPOBCACHUC OIBITOB, WIJIFOCTPUPYIOMUX MPUMEPBI OKUCIIUTCIIbHO-

BOCCTAHOBUTEJIbHBIX peakluil (rOpeHue, peakliuu pas3ioKeH!sl, COeIMHEHUS)

IIpoBepsieMblii 31eMEHT COACPKAHUSA

BemecTtBo 1 xumnueckas peakuus. Ilosropenne

[Iepnonnueckuit 3axoH. Ileprnoanyeckas cuctema XuMudeckux anemenTos J1.1.
Menpeneesa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B H3MEHEHHH CBOMICTB
XMMHUYECKHX JJIEMEHTOB IMEPBBIX TPEX MNEPUOAOB, Kajlus, KalbLUi MU HX
COCIMHEHUII B COOTBETCTBUHU C IOJIOXKEHHEM 3JIEMEHTOB B llepnonnueckoit

CUCTEMC U CTPOCHUCM UX aTOMOB

CrpoeHue BellecTBa: BHJAbl XUMHUYECKOM CBSI3U. THIBI KPUCTAUIMYECKUX
pPEETOK, 3aBUCUMOCTD CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOU PEIIETKU
U BUJIa XUMUYeCcKoM cBs3u. Kinaccudukanus 1 HOMEHKJIaTypa HEOpraHM4eCKUX
BEIECTB (MEXIyHapoIHas U TpUBHAJIbHas). XMMUYECKHE CBOWCTBA BELIECTB,
OTHOCAIIMXCSA K PA3IM4YHBIM  KJJACCaM  HEOPraHWYECKHX COCIMHEHH,

TE€HETUYECKas CBsI3b HEOPTaHMUECKUX BEILIECTB
Krnaccudukanusa XuMu4ecKux peakiuii Mo pa3IudHbIM MpU3HaKaM (110 YHCITy U
COCTaBy YYacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIoBOMY 3(QeKTy, Mo

H3MCHCHHIO CTEIICHEH OKMCICHUS XHMHYSCKHX 9JICMCHTOB, IIO O6paTI/IMOCTI/I,
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110 y4acTuro KaTanmaTopa) . OK30- u SHAOTCPMHUYCCKUC pcaknuu,

TCPMOXUMHNYCCKUEC YPABHCHUS. Ilonstue o CKOpPOCTH XHUMHYECKOM pcakuuun

[Tonatue 00 0OpaTUMBIX M HEOOPATHUMBIX XUMHUYECKUX peakuusx. [lonsTue o
TOMOTE€HHBIX U TeTePOTEHHBIX peakuusax. [IoHsATHE 0 XUMHYECKOM PaBHOBECHH.
@DakTopbl, BIUAIONIME HA CKOPOCTh XHMHUYECKOW pPEAKIUHU U TOJOXKCHHE

XUMHYECCKOI'0 paBHOBECHUSA

OKHCIUTENTBHO-BOCCTAHOBUTEIILHBIC peakuuu, JJIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHON  peakuuu.  CocTaBiieHHUE  ypaBHEHMM
OKHUCJINTEIbHO-BOCCTAHOBUTENIBHBIX PEaKUUN C HUCIOJIb30BAaHUEM METOJA

ANEKTPOHHOTO OanaHca

Teopus 3JEKTPOAUTHUECKON AUCCOLMAIMHU. DJIEKTPOJUTHI U HEAIEKTPOIUTHL.
Karvonsl, annonsl. MexaHu3M IUCCOLMALMU BEUIECTB C Pa3IMYHBIMU BUJIAMU
xuMmudeckoi cBsa3u. CteneHp quccouuanuu. CUIIbHBIE U clla0ble 3JIEKTPOIUTHL.
Peakiiun nonHoro obmeHa. YclioBHsSI MPOTEKAHHUS PEAKIUA MOHHOTO OOMEHa,
MOJIHBIE U COKpAUIEHHbIE HMOHHBIE ypaBHEHHUs peakuuil. CBOICTBa KHCIIOT,
OCHOBAaHMH U COJ€l B CBETE NPEACTaBICHUNH 00 3JIEKTPOIUTUYECKOU

Aucconuanuu. KauecTtBeHHEBIE pCaKknu Ha UOHBI. ITonstue o THApOJIN3C coJien

XVUMHUYECKUH SKCIIEPUMEHT: O3HAKOMJICHHE C MOJEISAMH KPHUCTAJUTMIECKUX
pemETOK HEOPTaHWYECKUX BEHIECTB — METAUIOB M HEMeTaluioB (rpadura u
arMasa), CJIOKHBIX BELIECTB (XJIOpHIA HATpUs); MCCIEIOBAaHHE 3aBUCHMOCTH
CKOPOCTH XWMHUYECKOM peakiuh OT BO3ACUCTBUS PpaA3IMYHBIX (PAKTOPOB;
UCCIIIOBAaHNE  DJICKTPOIIPOBOJHOCTH  pacTBOPOB  BEINECTB,  Ipolecca
IUCCOLMAINM  KHCJIOT, Inenodeil M coiel  (BO3MOXHO HCIOJB30BaHHE
BU/ICOMATEPHAIOB); TPOBEJCHUE OIBITOB, WUIIOCTPUPYIOIIMX IPH3HAKU
MPOTEKaHHs peakluii MOHHOTO oOMeHa (0Opa3oBaHME OCajKa, BHIJICICHUE Tra3a,
00pa3oBaHUE BOJIbI); OIMBITOB, WUTIOCTPUPYIOIIUX TPUMEPHl OKHCIHTEIHHO-
BOCCTAaHOBUTEJIBHBIX PEAKIMN (FOpEeHHE, PEaKLUu DPA3JI0KEHUs, COCIUHEHUs);
pacro3HaBaHHE HEOPTaHWYECKUX BEUIECTB C TIOMOIIBbIO KAYECTBEHHBIX PEeaKIUi

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4
Hewmeramns! u ux COCIUHCHUA

OOmiast  xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTpPOEHHsS aTOMOB,
XapaKTepHble cTeneHu okuciaeHusa. CTpoeHue u (pu3ndeckue CBOMcTBa MPOCTHIX
BEIIECTB — TajoreHoB. XHUMHUYECKHE CBOMCTBA Ha IIpUMEpE XJIOpa
(B3auMoOZEHCTBUE C METalIaMM, HEMEeTalllaMHM, Iieao4aMiu). XJIOPOBOAOPOL.

ConsiHast KMCIIOTa, XUMUYECKHE CBOWMCTBA, MOTyUYeHUe, NpuMeHeHue. /lelictrue
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XJIOpa U XJIOPOBOAOPOZAa Ha OpraHHU3M YCJIOBCKA. Baxneiime XJIOpUAbI U HUX

HAaXO0XJEHUE B IPUPOJIE

OOmas xapaktepuctuka 31eMeHTOB VIA-rpynmel. OcoOEHHOCTH CTpOCHHUS
aTOMOB, XapakTepHble cTeneHn okuciaeHus. CTpoeHue u pusnueckue cBoiicTBa
MPOCTBIX BEUIECTB — KHCIOPOJAa M Cepbl. AJUIOTPONHBIE MOJU(PHUKAIMU
KUCJIOpOoJa U cepbl. XUMHUYECKHUE CBOMCTBa cepbl. CepoBOIOPOM, CTPOCHHE,
¢usnyeckue M XUMHUECKHe CBoWcTBa. OKCHIBI Cepbl KakK MPEeICTaBUTENN
KHCIOTHBIX OKcUAOB. CepHasi KUCIOTa, PU3NYECKUE M XUMHYECKHE CBONCTBA
(oOmme Kak MpencTaBUTENs Kilacca KHUCIOT M cnernuduyeckue). XUMUYeCKHUe
peakuuu, Jealue B OCHOBE MPOMBIIUIEHHOTO croco0a MOJIy4YeHHUs] CepHOU
kucnoThl. Ilpumenenne. Conu cepHOM KHUCIIOTBI, KaueCTBEHHas PEaKIHs Ha
cynbdaT-uoH. Haxoxaenue cepsl U €€ COCIMHEHHH B MPUPOJE. XUMHUECKOE
3arpsiI3HEHUE OKPYJKAIOUIEH Cpellbl COEIMHEHUSIMU Cepbl (KUCIIOTHBIE T0XK[IH,

3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CLIOCOOBI €0 MpeA0TBpAaIleHUs

OO6mas xapakTepucTuka 3JeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOSHUS
aTOMOB, XapaKTEPHbIE CTETIEHNU OKUCIIEHUA. A30T, paCIpOCTPaHEHUE B IPUPOJIE,
(dbu3mvecKkre U XuMHUIeCcKre cBoicTBa. KpyroBopotT a3ora B npupoje. AMMHUaK,
ero ¢u3nMvecKkue W XMMHUYECKHE CBOICTBa, MmojyyeHHe MU npumeHeHue. Comnu
aMMOHMSI, UX (U3NYECKHEe M XUMHYECKHE CBOWCTBa, IpPUMEHEHUE.
KauecTBenHas peaxiusi Ha HOHBI aMMOHHUA. A30THasl KUCJIOTa, €€ MONyueHue,
¢u3nveckne W XWMHUYECKHE CBOMCTBa (0OIME KaK TpEeACTaBUTENs Kiacca
KHCTOT U crnenuduyeckue). Vcnonp3oBaHue HUTPATOB M COJNECH aMMOHHS B
KauecTBE MHMHEpAIbHBIX yJ00peHuil. XUMHUYECKOE 3arpsi3HEHUE OKpY’Karolei
Cpelbl COETUHEHUSIMH a30Ta (KUCIOTHBIE JOXAH, 3aTPS3HEHNUE BO3AyXa, TTOYBI

1 BOJJOEMOB)

docdop, amrorpornHsie Momudukanuu (Gocdopa, GuznUecKre U XUMUYECKHE
cBoiictBa. Oxcun ¢dochopa(V) u dochopnas kucnora, Qusnueckue u
XUMUYECKHE CBOMCTBa, mosydeHue. Mcmonb3oBanue ¢docdaroB B KauecTBe

MUHEpaJIbHBIX YA00peHHi

OOmas xapakTtepuctuka 31aeMeHTOB |VA-rpynmel. OcoOEHHOCTH CTpOEHHUs
aTOMOB, XapaKTEepPHBIE CTETNEHW OKHUCJICHUS.  YTIEpOJd, aJUIOTPOITHBIC
MOJIU(UKAIMK, PACIpOCTPaHEHUE B MpHUpoJe, (U3NYECKHEe M XHMHUYECKHE
cBoiictBa. Ancopbuus. KpyroBopor yriepona B mpupoae. OKCuabl yriieposa,
ux (u3MyYecKre M XUMHUYECKHE CBOMCTBA, ACHCTBUE HA >KUBBIE OpPraHU3MBI,

MOJIYUCHUC U TIPUMCHCHUC. OKOJIOTTYECKHE HpOGHCMBI, CBA3aHHBIC C OKCHUJOM
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yraepoaa(lV); rumoresa rmo0aibHOrO MOTEIJICHUS KIWMaTa; MapHUKOBBIN
a¢dekr. YronpHas KUCIOTAa W €€ CONMM, WX (U3HYSCKHEe U XUMHUYCCKUE
CBOMCTBa, MOJy4YeHHE M NpuMeHeHue. KauecTBeHHas peakuusi Ha KapOoHart-
noHbl. Vcnonp3oBaHne kKapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIUICHHOCTH U

CEJIBbCKOM XO03sHCTBE

[TepBoHavanbpHBIC TOHATHS 00 OPraHMYECKUX BEIICCTBAX KAaK O COCIMHECHHSIX
yriepona (MeTaH, 3TaH, 3TWIEH, AalETWIEH, 3TaHOJ, TJIULEPUH, YKCYCHas
kuciora). X cocraB m xumuyeckoe cTpoeHue. [loHsTHe O OHMOIOTrHYECKH
BRKHBIX BEIECTBAX: XHpax, OENKax, yriaeBoJaXx — W WX POJIU B KHU3HU
yenoBeKa. MarepuaabHOEe E€JMHCTBO OPraHUYECKUX M HEOPraHWYECKUX

COEIUHEHUN

Kpemuuii, ero ¢usnyeckue ¥ XUMHUYECKHE CBOMCTBA, TMOJIY4YCHHE U
npumenenue. CoenuHeHus KpemMHHUs B mpupoge. OOmiye npeactaBieHus ob
okcuye kpemuusi(1V) u kxpemaneBoi kucinore. CHIMKATHI, UX UCTIOIb30BAHUE B
ObITY, METMIIMHE, IPOMBIIUIEHHOCTH. BajkHele cTpouTenbHble MaTepHabl:
KepaMuKa, CTEKJIO, IIeMeHT, OeToH, jxene300eroH. [Ipobnembl Oe3omacHOTO

HCIIOJIB30BAHUA CTPOUTCIIBHBIX MaTCPUaJIOB B HOBCC,Z[HCBHOﬁ KHU3HHU

XUMHUECKUH HKCIEPUMEHT: H3y4YeHHE OO0pa3l0B HEOPTraHMYECKUX BEIIECTB,
CBOMCTB COJISIHOM KHUCIJIOTBI; ITPOBEIECHUE KAYECTBEHHBIX PEAKLUN HAa XJIOPHUI-
MOHBl W HaONIOJIEHWE MPU3HAKOB WX MPOTEKAHUS; OMNBITHI, OTPAKAIOLIUE
¢u3nyeckne U XMMUYECKHE CBOWCTBA raJIor€HOB M UX COEJUHEHUH (BO3MOYKHO
WCTIOJIb30BAaHNE BHICOMATEPUANIOB); O3HAKOMIICHHE C O0paslaMHu XJIOPHUIOB
(ranmoreHu10B); O3HAKOMJICHME C oOpasuamu cepbl U €€ COeIMHEHUSIMU
(BOBMOXKHO ~ WCIIOJIb30BaHHE BHJEOMATEpHANIOB); HAOIIOJCHHWE TMpoliecca
o0yriMBaHUs caxapa IMoJi ACWCTBUEM KOHLEHTPUPOBAHHON CEPHOM KHUCIOTHI;
M3y4eHHE XMMHMUYECKHUX CBOMCTB pa30aBiICHHOW CEPHOIl KHCIOTHI, IPOBEIECHUE
KayeCcTBEHHOW peakuuud Ha Ccyiab(paT-uoH M HAOJMIOACHUE TMpHU3HaKa e¢
MPOTEKaHUS; O3HAKOMIIEHHE C (PM3NYECKUMHU CBOMCTBaMU a30Ta, (pocdopa u ux
COEMHEHUI (BO3MOXKHO HCIOJIb30BaHUE BHJIEOMATEpUANOB), 0Opa3laMu
a30THBIX U GOCPOPHBIX YAOOPEHUH; TOIyUeHUE, COOMpaHKe, paclio3HaBaHUE H
U3y4CHHE CBOMCTB aMMHAaKa; IIPOBEJCHUE KAadyEeCTBEHHBIX pEAKUUN Ha HOH
aMMOHUS W (QochaT-WOH ¥ U3yYEHHE TPU3HAKOB WX MPOTCKAHHS,
B3aUMO/ICHICTBHE KOHIICHTPUPOBAHHONW a30THOM KUCIOTHI C ME/bI0 (BO3MOYKHO
WCIIOJIb30BAaHNUE BHJIEOMATEPUANIOB); HU3YUYEHHE MOJENEH KPUCTAIIMUECKUX
pemwéTok anmasza, rpadura, ¢QyiepeHa; O3HAKOMIIEHHE C  IPOLECCOM

azcopOLMu pacTBOPEHHBIX BEIECTB AKTHBUPOBAHHBIM YIJIEM M YCTPOHCTBOM
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IpOTHUBOra3a; IOJYUCHHUC, CO6I/IpaHI/Ie, pacnio3HaBaHUEC U HU3YYCHHC CBOMCTB
YIJICKUCIIOrO0 Tasa; IMPOBCACHHUEC Ka4YCCTBCHHBIX peaKquI Ha Kap60HaT- u
CUJIMKAT-UOHbBI W HM3YUCHHUC IIPHU3HAKOB HX IMPOTCKAHUA; O3HAKOMIICHUC C
HpO[IYKIII/Iefl CHIIMKATHOM IMPOMBIINIJICHHOCTH; PCIICHHUEC SKCIICPUMCHTAJIBHBIX

3ajJa4 no TeMe «BakHele HeMeTallJIbl U UX COSIMHEHMSI
MeTamisl 1 BX COCAUHCHUA

OO01mas xapakTepuCTUKa XUMUYECKHX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU UX
nonoxenuss B Ilepuonuueckoil cucreMe XUMUYECKHX dieMeHtoB 1.
MenpeneeBa u ctpoeHusi atToMmoB. CTpoeHHe MeTaioB. Merannuyeckas CBs3b U
MeTajyInyecKkasl KpHUCTaUIMYecKas pelETKa.  DJIEKTPOXUMUYECKUU  psf

HanpsH>KEHUA METaJIOB

dusnyeckue U XUMHUYECKUE CBOICTBa MeTa/uioB. O0IKe croco0bl MOIyYeHUs
MetaoB. [IoHATHE 0 KOPPO3UM METAJIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
Koppo3uu. CrutaBsl (CTallb, 9yTyH, JIOPATIOMUHUHN, OpOH32) U UX IPUMEHEHHE B

6BITy 1 IPOMBIIIJIICHHOCTH

[lenouynsle MeTauibl: moynoxeHue B Illepuonndeckoil cuUcTeMe XMMHUYECKUX
sanemeHToB /.M. MeHaeneeBa; CTpoeHHE UX aTOMOB; HaXOXJECHHUE B MPHUPOJE.
Ouznyeckue 1 XUMUYECKHe CBOMCTBA (Ha MpuMepe HaTpus U Kamusi). OKCUIBI U
THUAPOKCUALI HATPUA W KaJlus. HpI/IMeHeHI/Ie IICJIOYHBIX MCETAJJIOB MU HUX

COE€IMHEHUN

Illenouyno3eMenpbHbIE  METajaabl MarHuid W KaJdblUi: TMOJIOKEHHE B
[Iepuonnueckoii cucreme XUMU4eCcKux 3jeMeHToB [[.1. Menneneesa; ctpoeHue
WX aTOMOB; HaxoXJIeHWe B mnpupoje. PU3MYecKue U XUMHUYECKHE CBOMCTBA
MarHus M Kaiublivs. BakHeiinive coeauHeHUs Kalblus (OKCHA, THIPOKCHU],

coyn). XKECTKOCTh BOJBI U CITOCOOBI €€ yCTpaHEHUS

AmoMuHMiL: TonoxeHue B llepuomnyeckoil cucTeMe XMMHYECKHX 3JIEMEHTOB
JI.1. MenneneeBa;, cTpoeHue aroma; HaxoxkicHue B mpupone. dusnueckue u
XUMHUYECKHE CBOMCTBA aIFOMHHMSA. AM(OTEPHBIE CBOMCTBA OKCHIA M THIPOKCHIA

AJIFOMHUHUA

Kenezo: nonoxenue B [lepuoguueckoil cucreme xumuyeckux snementos J1.1.
MenzeneeBa; CTpOEHHE aTOMa; HAaXOXICHHE B mpupoje. DPU3HMYECKHE U
XUMUYECKHE cBoMcTBa xkene3a. Okcuabl, TuApokcuabl U conu xkenesa(ll) u

xene3a(lll), ux cocras, cBOMCTBA U TTOJTyYEHUE

XUMUYECKUMN SKCIICPUMCHT:. O3HAKOMIICHHE C 06p33HaMI/I MCTAJIOB M CIIJIaBOB,

Hux (I)I/I3I/ILICCKI/IMI/I CBOﬁCTBaMH; HU3YYUYCHUC PC3YyJIbTATOB KOPPO3HWU MCETAJIJIOB
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(BO3MOXHO HCIIOJIb30BAHHUE BUJICOMATEPHAIIOB), 0co0eHHOCTEH
B3aUMOJICHCTBUS OKCHJA Kajblldd ¢ HATpusi C BOJOM  (BO3MOXKHO
WCIIOJIb30BaHNE BHUAEOMATEPUAJIOB); HCCIIEJOBAHHE CBOMCTB KECTKOW BOJBI;
mporecca TOpPEHUs Kejle3a B KUCIOpoAe (BO3MOXXHO — HCIIOJIb30BAHHE
BUJICOMATEPHUAIIOB); MPU3HAKOB MPOTEKAHMS KaYECTBEHHBIX PEAKIUl HAa HOHBI
(MarHust, Kanplus, amomunaus, nuHka, sxenesa(ll) u xemesa(lll), mexu(ll);
HaOJII0/IEHNE U OMHCAaHUE MPOLIECCOB OKpAIIMBaHUS ITUIAMEHU MOHAMH HATpHS,
Kaiuss ¥ Kajnblusad  (BO3MOXKHO  HUCIIOJIb30BaHHWE  BHJIEOMATEpPHUAIIOB);
ucciaeqoBaHue aM(OTEPHBIX CBOWCTB THAPOKCHAA QIIOMHUHHUS M THIPOKCHAA
LIMHKA; PEIIeHUE HKCIIEPUMEHTANIbHBIX 3a]1a4 10 TeMe «BakHellne MeTalibl 1

WX COCAMHEHUS»
XUMUA U OKpYy’Karomas cpeaa

HoBeie maTepuanbl U TexHOJOTHM. BelmiecTBa U mMaTepualnbl B MOBCEIHEBHOM
KU3HM YesioBeKa. XUMHUS U 3/10poBbe. be3omacHoe UCroab30BaHUE BEUIECTB U
XUMUYECKHX peaknuii B ObITy. [lepBas momoimp NMpu XUMHYECKUX OXKOTaxX H

OTpaBJICHUAX

OCHOBBI ~ DKOJIOTMYECKOW  IPAaMOTHOCTH.  XHUMHYECKOE  3arpsA3HEHHE
okpyxatomien cpenpl [1/IK. Ponp XxuMuu B pelieHUMH 3KOIOTMUECKUX MpoOIeM.
[IpupoaHble HCTOYHMKHM YTJIEBOAOPOAOB (yroyib, NPHUPOJIHBIA ra3, HedTh),
MPOAYKTHI UX NEPEePadOTKH, UX POJIb B OBITY M MIPOMBIIIEHHOCTH

XUMUYECKUI 3KCIEPUMEHT: U3ydYeHHne o0pa3loB MaTepuanoB (CTEKIO, CIIaBbI

MCTAJUIOB, TIOJIUMCPHBIC MaTepI/IaJ'ILI)



IMPOBEPAEMBIE HA OI'S 10 XUMHUHU TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
ITPOT'PAMMBbI OCHOBHOT'O OBIIET'O OBPA3OBAHMUAA

Kon
NpOBepPsIeMOro
TpeOOBaHMS

1

1.1

1.2

1.3

2.1

IIpoBepsiemble TpeOOBaAHMS K NPEAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI OCBOEHMSI OCHOBHOM 00pa30oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 0011ero odpasosanust Ha ocHoBe PI'OC

[IpencraBnenue:

0 TI03HAaBAa€MOCTH SIBICHUW TIPUPOJBI, TMOHUMAaHHE OOBEKTUBHOMN
3HAYUMOCTH OCHOB XUMHUYECKOW HAYKU KaK OOJIACTH COBPEMEHHOTO
€CTECTBO3HAHMS, KOMIIOHEHTAa OOIeH KyJIbTYypbl U IPAKTUYECKOU
JCATCIIBHOCTU 4YCJIOBEKa B yCHOBI/IHX COBpeMeHHOFO 06H.I€CTBa;

IMOHMMAaHHUE MECTAa XUMHUH CPEAN APYIUX €CTCCTBCHHBIX HAYK

0 HAY4YHbIX MCTOJAaX IO3HAHUA, B TOM YHUCJIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKUX MECTOHAAX HUCCICAOBAHUA BCIICCTB U UIYUCHUA
XUMHWYCCKUX peaKHHfI; YMCHUC HCIIOJIB30BaTh MOACIIN JUISA

00BICHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cdepax npodecCHOHATBHON IeSTENbHOCTH, CBI3aHHBIX C XUMHEH U
COBPCMCHHBIMH TCXHOJOIWsAMH, OCHOBAHHBIMMU Ha JOCTHUIKCHHAX
XUMHUYECKOW HAyKH, 4TO MO3BOJUT OOYYaroIIMMCSl paccMaTpuBaTh
XHMHIO KaK cepy cBoeld Oyaymiel mpodeccnoHaIbHON e TeIbHOCTH
U cllelaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak NMPOQUIBHOTO MpeaMeTa

IIPH MIEPEX0/ie Ha YPOBEHb CPEIHET0 00IIero oopa3oBaHus

Brnanenne cucreMoil XMMHMYECKUX 3HAaHUH M YMEHHE IPUMEHATH

CUCTEMY XUMHUYCCKHUX 3HaHHﬁ, KOTOpas BKIIIOYACT:

BaKHCHIIIME XUMUYECKUC IOHATHS: XHMHYCCKHUN DSJIEMEHT, aTOM,
MOJIEKYJIa, BEUIECTBO, MPOCTOE M CIOXKHOE BEIIECTBO, OJHOPOIHAS U
HCOJTHOPOJHAs CMECh, OTHOCHTEIIBHBIC aTOMHas W MOJICKYJIIpHAS
MacCChbl, KOJIMYCCTBO BCHIICCTBA, MOJIb, MOJIApHasd Macca, MOHHpHBIﬁ
00BEM, OKCHJ, KHUCIIOTa, OCHOBAaHHUE, COJb (CpemHss), XUMHYECKas
peaKIysi, Ppeakluud COCIUHECHUS, PEAKIMH PA3JIOKEHUs, pPEaKIuu
3aMeIEHUs, peakiMu OOMEHa, TEIUIOBOM 3(PQeKT peakiuu, 5K30- U
DHJIOTEPMHUYECKUE DPEaKIMH, PACTBOP, MAcCcOBasi OIS XHUMHYECKOTO
JJIEMEHTA B COCMHECHUH, MacCcoBasl JOJIS M MPOIICHTHAS KOHIICHTPAITHS

BCHICCTBA B paCTBOPC, AApPO aTOMa, 3JI€KTp0HHI:II71 clioi aToMa, aTOMHasd



2.2

2.3

3.1

3.2

3.3

3.4

opOuTanb, paauyc aToma, BaJE€HTHOCTb, CTENEHb OKHCJICHUS,
XUMHUYECKAas! CBA3b, MEKTPOOTPULIATEILHOCTD, ITOJIIPHAs U HEMOJAPHA
KOBQJICHTHAs  CBsI3b, MOHHAs  CBsI3b, METaLIM4ecKas  CBs3b,
KpUCTalLIM4ecKass pewmeérka (aToMHas, HOHHas, MeTaJuInJyecKas,
MOJIEKYJIIpHasi), MOH, KaTHOH, aHMOH, 3JEKTPOJIUT M HE3JIEKTPOJIUT,
ANEKTPOUTUYECKAs  JIUCCOLMAIMS, PEaKIMM HMOHHOTO OOMEHa,
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKLMH,  OKUCIUTENb U
BOCCTAHOBUTENb, OKHMCIIEHUE U  BOCCTAaHOBIICHHE, JJIEKTPOJIN3,
XMMHYECKOE pPAaBHOBECHE, OOpaTHMble M HEOOpaTUMbIC PpeakivH,
CKOpOCTb XUMMUECKOW peakuuu, Karainuzarop, IIJIK, xoppozus

MCTaJIJIOB, CITJIaBbI

OCHOBOITOJIArarolie 3aKOHbl XHMHUHU: 3aKOH COXPAHEHHUS MACCHI,
nepuoguyeckui 3axkoH .M. MeHnageneeBa, 3aKOH TMOCTOSIHCTBA

cocTaBa, 3aKOH ABOraapo

TEOpUU  XUMHUHU: aTOMHO-MOJIEKYJIIpHasT ~ Teopus,  TEOpHs

BHGKTPOHI/ITI/I‘-ICCKOI\/'I Jucconranuu
Bnagenne ocHOBaMH XMMHUYECKOM I'paMOTHOCTH, BKJIIOYAIOIIECH:

YMEHHE MPaBUIBHO UCIIOIb30BATh N3yUEHHBIE BEIIECTBA U MAaTEPUAIIbI
(B TOM 4Hclie MUHEpaJbHbIE YAOOpEHHUs, METalIbl U CIUIABBHI,
IPOAYKTHl TEepepadOTKH MNPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOJOB
(yrasi, mpupoaHOTO Ta3a, He(hTH) B OBITY, CEIBCKOM XO3SHCTBE, Ha
IPOM3BOJICTBE U TOHUMAaHHWE 3HAYEHUS JKUPOB, OCJIKOB, YIJICBOJOB
JUIsL OpraHr3Ma YeoBeKa; YMEHUE IPOrHO3UPOBATh BIMSHUE BEIIECTB
U XMMHUYECKUX IPOLIECCOB HA OPraHU3M 4YeJIOBEKa M OKPY’KAIOLIYIO
IPUPOAHYIO Cpeny

YMEHME HMHTEIpPUPOBATh XUMHUUYECKHE 3HAHMSI CO 3HAHUSAMHU JPYTUX

y4eOHBIX TIPEIMETOB

HaJIMYue OMbITa pabOThl C Pa3TUYHBIMU MCTOUYHHKAMH HH(OpMaLuu
Mo XUMUU (Hay4yHass U HAy4YHO-TIOMYyJsipHAs JUTEparypa, CIOBapH,
CIPaBOYHUKHU, HHTEPHET-PECYPCHI)

yMeHHEe OOBEKTHBHO OILIEHHBaTh HH(GOPMALMIO O BEIIECTBaX, HUX
NpEeBpallleHUsIX W NPAKTUYECKOM  NPUMEHEHUH U YMEHHUE
WCIIOJIB30BaTh €€ ISl pelieHus1 yueOHO-TI03HABATEIbHBIX 3a/1a4
Brnanenue ocHoBaMM TOHATUMHOTO ammapara U CHUMBOJHAYECKOTO

A3bIKa XMMHH OJIs1 COCTaBJICHUSA (1)OpMy.TI HCOPTraHNYCCKUX BCLICCTB,



7.1
7.2
7.3

8.1

8.2

8.3
8.4

9.1

9.2

9.3

ypaBHCHI/Iﬁ XUMHNYCCKHUX peaKuHﬁ; OCHOBaMHu XUMHUUYECKOM

HomeHkmatypsl (IlUPAC u TpuBHamsHOM)

YMeHue OOBSACHATH CBsI3b IMOJIOKECHHs dJieMeHTa B [lepuonndeckoit
CUCTEME C YHCJIOBBIMHU XapaKTEpPUCTHUKAMHU CTPOCHHUSI aTOMOB
XUMHUYECKHX OJJIEMEHTOB (COCTaB M 3apsii s1apa, oOIiee dYHcio
3JICKTPOHOB), pPAaCHpPENEICHUEM OJJICKTPOHOB I10 JHEPreTUYECKUM

YPOBHAM aTOMOB IICPBBIX TpéX Nepruoao0B, Kallvus U KaJIbIUA

IIpencraBneHue O  NEpUOAMYECKOM  3aBUCHMOCTH  CBOMCTB
XMMHYECKHX 3JIEMEHTOB (paJuyc aToma, 3JIEeKTPOOTPHLATENBHOCTB),
IPOCTBIX U CIIOXKHBIX BEIIECTB OT IIOJIOKEHUs DJJIEMEHTOB B
[lepuonuueckoil cucreme (B MalblX IEpUOJaXx M TIJIaBHBIX

nonrpynnax) 158 BHGKTpOHHOFO CTpOCHI/I}I aToMa
YMenue krnaccupuuupoBath:

XAMUYECKHE DIIEMEHTHI

HEOpPraHMYECKUE BElIeCTBa

XUMUYECKHUE PEAKINH

YMenue onpeaensiTh:

BaJICHTHOCTh U CTENEHb OKUCJICHUS XUMUYECKUX DJIEMEHTOB, 3apsl
MOHA

BUJ XMUMHYECKON CBS3M M THUN KPUCTAJUIMUECKOH CTPYKTYyphl B
COCITMHEHUSIX

XapakTep Cpelbl B BOJAHBIX PACTBOpPaX BEMIECTB (KHCIOT, OCHOBAHHU)
OKHUCJIUTEIh U BOCCTAHOBUTEIh

YMeHue xapakTepu3oBaTh (PU3NUECKUE U XUMUYECKHE CBOMCTRA!
OPOCTBIX BEIIECTB (KUCIOPOX, O30H, BOAOPOA, TIpaduT, anamas,
KpeMHHH, a3oT, Qocdop, cepa, XJIop, HATpUH, Kaaui, MarHHH,
KaJIbITUH, aJTFOMUHUM, JKEJIe30)

CIOXHBIX BELIECTB, B TOM YHCJIE€ HMX BOJHBIX PAcTBOPOB (BOja,
aMMHUaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHIBI W THAPOKCHIBI
metamnoB |-llIA rpynn, amromunus, menu (ll), uunka, xeneza (Il u
I11), okcunst yraepona (11 u 1V), xpemuus (1V), azora u dpocdopa (111
u V), cepet (IV u VI), cepHucras, cepHas, a3zoTucras, a3zoTHas,
docdopHas, yroiapHasi, KpeMHHUEBAsT KHUCIOTa U X COJIH)

MPOTHO3UPOBAaTh M  XapaKTEpPU30BaTh CBOWCTBA  BEIIECTB B



10

10.1
10.2

10.3

10.4
11

111

11.2
11.3

114

12

121

12.2

12.3

13

131

3aBUCHMOCTH OT HUX COCTaBa M CTPOEHUS, NPUMEHEHUE BEIIECTB B
3aBUCHMOCTH OT UX CBOMCTB, BO3MOXKHOCTh TIPOTEKAHUSI XUMHYECKUX
MIPEBPAIICHUI B pa3IMYHbBIX YCIOBUAX

YMeHMe COCTaBIIATh MOJIEKYJIIPHbIE 1 MOHHBIE YPAaBHEHHUs pEaKIui, B
TOM YHCIIE:

peakuuii MOHHOTO OOMeHa

OKHCITUTEIHHO-BOCCTAHOBUTEbHBIX PEAKIIUI

WUTIOCTPUPYIOIIUX XMMHYECKME CBOMCTBA M3YyYEHHBIX KIIACCOB
(TpyIn) HEOPraHUYECKUX BEIIECTB

MOATBEPKIAIOMINX TEHETHUECKYIO B3aMMOCBSI3b MEXTy HUMU

YMeHue BeIYUCISITh (TPOBOAUTH PACUETHI):

OTHOCUTENIbHYIO MOJICKYJIIPHYI0O U MOJISIDHYIO MacChl BEILECTB,
MacCOBYIO JIOJIFO XUMHUYECKOTO 3JIEMEHTA B COEJUHEHUH

MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,

KOJIMYECTBO BEILLECTBA U €r0 Maccy, 00beM Ira3oB

M0 ypaBHEHUSM XHUMHUYECKHUX PEAKIUNA M HAXOIUTh KOJIMYECTBO
BelecTBa, 00bEM U Maccy peareHTOB WM MPOIYKTOB PEaKIIuU
Bianenue (3HaHUE OCHOB):

OCHOBHBIMM  METOJaMH  HAay4HOro  TMo3HaHusi (HabmroaeHue,
U3MEpPEHHE, SKCIIEPUMEHT, MOJEITUPOBAHNE) MTPU U3YUECHUU BELIECTB U
XUMHYECKHX SIBJICHUN; YyMeHHe c(OopMyIupoBaTh MpolieMy H
NPEIIOKUTh MYTH €€ PEIICHUS

Oe3omacHON paboOThl ¢ XMMHYECKMMHU BEIIECTBAMHU, XUMHUYECKOU
MOCY IO M JIa0OpaTOPHBIM 000PYO0BAHHEM

npaBUIaMy OE30MTACHOTO OOPAIICHUS C BEIIECTBAMH, HCITOIb3YEMBIMH
B MOBCETHEBHOM JKU3HH, MPAaBUIAMH MOBEICHUS B LIEISIX cOepeKeHUs
310pOBbSl M OKPYXAIOIIEH NPUPOAHON Cpelbl; MOHUMAHHE Bpeaa
(omacHOCTH) BO3ACHCTBHSI HAa >KUBBIE OPTraHU3MBI OMPEICIEHHBIX
BEIIIECTB, CIIOCOOOB YMEHBILICHUS] W TPEIOTBPAIICHHUS HUX BPEIHOTO
BO31€HUCTBUA

Hanuuue nmpakThyeckuX HaBBIKOB IUIAHUPOBAHMS U OCYILECTBIICHUS
CIEAYIOMNX XUMHUYECKUX IKCIIEPUMEHTOB:

U3YyYCHHUE U ONMHUCAaHKNe (PU3MUECKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE

C (I)I/IBI/I‘ICCKI/IMI/I n XHUMHUYCCKHUMU SABJICHUSMH, OIIBITHI,



13.2

13.3

13.4

135

13.6

13.7

13.8

14

141

14.2

WLTIOCTPUPYIOIINE TIPU3HAKU MPOTEKAHUS XUMHUCCKUX PEAKIIUN
U3ydeHre croco0OB pa3aeieHus cMecen

MOJlyYeHUE KHUCIOpOAa M U3YYEHHE €ro CBOICTB; IMOJIydeHUE
BOZIOPO/Ia U M3YyUYEHHE €ro CBOMCTB; MOJYyUYEHHE YTIEKHUCIOTo rasa u

U3y4EHHE ero CBOMCTB; MOJyYeHHEe aMMHUaKa U U3y4YeHUe ero CBOWCTB

MIPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOW MaCCOBOWM JIOJEH

pacTBOPEHHOTO BELIECTBA

MpPUMEHEHHE WHANKATOPOB (makmyca, METHJIOpaHkKa u
denondranenna) s OnmpeneNieHUs] XapakTepa Cpeibl B pacTBOpax

KHCJIOT U LIeJouei

WCCIIEIOBAHUE W ONMCAHME CBOWCTB HEOPraHWYECKUX BELIECTB
Pa3IMYHBIX KJIACCOB; M3YYEHHE B3AUMOICHCTBHUS KHCIOT C METaIaMHU,
OKCHUJAMH  METaJUIOB,  PACTBOPUMBIMM M HEPaCTBOPUMBIMU
OCHOBAHUSAMH, COJISIMH; ITOJYYEHHE HEPACTBOPUMBIX OCHOBAHMM;
BBITECHEHME OJHOIO MeTajula JpyTMM W3 pacTBOpa  COJM;
UCCIICIOBaHNE aM(OTEPHBIX CBOWCTB THAPOKCUIOB ATIOMUHUS U

[IUHKA

penieHne dKCIePUMEHTAIBHBIX 3a7a4 1o TemMaM: «OCHOBHBIE KJIaCChl
HEOPTraHUYECKHUX COEIUHEHHI; «DNEKTPOIUTUYECKAS
Iucconmanusy; «BakHeHmne HeMeTaUIbI M HUX COCIUHEHUS;

«BakHeHIme MeTauibl U UX COeIUHEHUS

XAMUYECKHUE OKCIIEPUMEHTEI, HIIIOCTPHUPYIOIIHE [IpU3HAKHU
NPOTEKaHUsl peakUruii MOHHOrO0 OOMEHa; KaueCTBEHHbIE pEeakluu Ha
NPUCYTCTBYIOIIME B BOJHBIX PAacTBOpax HMOHBI: XJOPHI-, OpPOMHI-,
wonua-, cyiaedar-, ¢ocdar-, KapOoHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUA-UOHBI, KATUOHbBI aMMOHUS, MarHuvsi, KajJdblusd, aJJ-OMUHUA,
xkenesa (2+) u xenesa (3+), menu (2+), MUHKA

Ymenue:

NpPEICTaBIATh PE3yJbTaThl JKCIEPHUMEHTa B (OpME BBIBOJIOB,
J0Ka3aTeNbCTB, TpaUKOB W TaOMUI] U BBIABIATH SMIIUPHUYECKHE
3aKOHOMEPHOCTH

YCTaHaBJIMBATL CBA3U MCKAY PCaJIbHO Ha6J'IIOI[a€MBIMI/I XUMHUYCCKUMHAU

SABJICHUSMU U IIPpOLECCaMU, TPOUCXOIAINIUMHA B MAKPO- U MUKPOMHUDPE,

OOBSICHATH IPUYMHBI MHOTOOOpa3usi BEIIECTB



INEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, ITIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHUHU

Kon
1

11

1.2

1.3

14

1.5

1.6

2.1

2.2

2.3

3.1

IIpoBepsieMblii 3J1eMEHT COACPKAHUS

HepBOHa‘IaJ'IBHLIe XUMHWYCCKHUC ITIOHATHUA
YucThle BelecTBa U CMECH. Crioco05b1 pa3acICHUA cMmeceit

ATOMBEI WH MOJICKYJIbI. Xumuaeckne d3neMeHThl. CHMBOJBI  XUMHYECKUX

9JICMCHTOB. HpOCTHe " CJIOKHBIC BEUICCTBA.

Xumnueckas popmyia. BaleHTHOCTh aTOMOB XMMHUYECKUX 31eMeHTOB. CTeneHb

OKHCJICHUA

3aKOH MOCTOSHCTBA COCTaBa BCIIICCTB. OTHOocuTEeNnbHASA aTOMHas Macca.
OtHocHuTenbHAS MOJICKYJIsIpHad Macca. MaccoBas 10JIs1 XUMHYECKOr0 dJIEMEHTa

B COCAUMHCHUU

KomuuectBo BemectBa. Monb. Momnspraas Macca. MousipHbiii 00BEM Ta30B.

Bz3aumocss3b KOJIMYCCTBA, MACChI U YHCJIa CTPYKTYPHBIX CIUHHAILL BCIICCTBA

dusznyeckrue U XUMUUYECKHE SIBICHUS. XHUMHYECKas peaknuuss " eé IMPU3HAKH.

3aKOH COXpaHEHMsI MACChl BEILIECTB. XUMHUECKHE YPABHEHUS

[lepnognueckuii 3akoH n Ilepuonnueckas cucreMa XHMHYECKMX JJIEMEHTOB

J.1. Menneneea. CTpoeHHE aTOMOB

[lepuonnueckuii 3akoH. [lepuoguyeckas cucrema Xxumudeckux snemeHToB J[.M.
Menpneneesa. Ilepuoael u rpynmnsl. @U3NYECKUi CMBICI MOPSIKOBOIO HOMEPA,

HOMEPOB MepHo/ia U TPYIIIbI JIEMEHTA

Ctpoenne atromoB. CoctaB aToMHBIX siaep. M3otombl. DnekTpoHsl. CTpoeHHe
ANIEKTPOHHBIX  000JI04eK aToMoB TMepBbIX 20 XUMHUYECKUX 3JIEMEHTOB

ITepuonnueckoii cuctemsl [[.11. Menneneena

BaKOHOMepHOCTI/I B M3MCHCHUH CBOMCTB XMMHYCCKHUX 3JIECMCHTOB MECPBLIX Tpex
NepruoaoB, Kallvusd, KaJbIUA (paL[I/cha 4ATOMOB, JJICKTPOOTPULATCIBHOCTH,
MCTATNIMYCCKUX W  HCMETANIMYCCKUX CBOfICTB) n Hx COGI[I/IHGHI/II\/JI B
COOTBCTCTBHMH C IIOJIOKCHHEM JJICMCHTOB B Hepnozu/lqecxoﬁ CUCTEMEC U

CTPOCHUCM HUX ATOMOB
CrpoeHue BelecTna

Xumuueckass cBsi3b. KoBaneHTHass (TojispHAas M HEMOJSIpHAsi)  CBA3b.
DNEKTPOOTPULIATEILHOCTh ~ XUMHUYECKMX  3JeMEHTOB.  VoHHas  CBs3b.

Merannuueckas cBsI3b



3.2

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

4.10

411

Turmbr KPpUCTATNTNICCKUX pCH_IéTOK (aTOMHaSI, HOHHaAas, MeTaJ’IJ’II/ILICCKaH),
3aBUCHMOCTh CBOMCTB BCIICCTBA OT THIIA KpHCTaHHH‘IeCKOﬁ peHIéTKI/I n BUJa

XUMHUYECKOM CBSI3U

Baxnerie mnpeiacTaBUTENIM HEOPraHWYECKUX BemiecTB. HeMmertambl u ux

COCAMHCHUSI. MeTtamisl 1 ux COCIUMHCHUA

Knaccudukanus m HOMEHKIATypa HEOPraHMYECKUX COCIUHEHUH: OKCHIIOB
(conmeobpa3yromue: OCHOBHBIE, KHCJIOTHBIE, amdoTepHbIC) u
HecoJieoOpa3yromue; OCHOBaHUUM (IIENOYM M HEpPacTBOPUMBIE OCHOBAHUS),
KUCIOT  (KHCIIOpOACOoAepk alyue ¢ OEeCKUCIOPOAHbIE, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KUCIBIX)

Oduznueckue W XUMHUYECKHE CBOWCTBA TIPOCTHIX  BEIIECTB-HEMETAIUIOB:
BOJIOPO/Ia, XJIOpa, KUCIOPO/Ia, Cephl, a30Ta, hocdopa, yriepona, KpeMHUS

dusnueckue U XUMHYECKHE CBOMCTBA MMPOCTBIX BCHICCTB-MCTAJJIOB: JINTHA,
HATPUS, Kajusl, MarHUSl ¥ KaJbIIHs, QJIOMUHUS, kKele3a. DIIEKTPOXUMUYCCKHIA

A HAIIPSKEHUM METaJlIOB

Ou3ndyecKkue U XUMHUYECKHUE CBOMCTBA BOJOPOJHBIX COCAMHCHHWN HEMETAJIOB:
XJIOPOBOJIOPOIa, CEPOBOAOPOIA, AMMHAKA

dusznuecKkue U XUMHUYECKHE CBOMCTBA OKCHIOB HeMmeTamuioB: cepel (IV, VI),
asota(ll, 1V, V), docdopa(lll, V), yraepoma(ll, 1V), kpemuus(1V). ITonyuenue
OKCHJIOB HEMETAJIJIOB

Xumudeckne cBoiictBa okcuaoB: MetawioB |A-IIIA rpymm, munka, memu(ll) u

xenesza(ll, 111). [Tony4yenue okcua0B METAILIOB

XUMUYECKHE CBOWCTBA OCHOBaHHMH M amM(pOTEpPHBIX THAPOKCUAOB (Ha IpUMepe
TUAPOKCHIOB QJIIOMUHUA, Kene3a, 1uHKa). [lodydeHue OCHOBaHMA U
aM(pOTEepHBIX THIPOKCHU]IOB

OO0mue XUMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOAOPOIHOW, CEPOBOIOPOIHOM,
CEPHHCTOM, CepHOM, a30THOU, (HochOpHOH, KpeMHHEBOH, yroipHOW. OcoObie
XUMHYECKHE CBOMCTBAa KOHIIGHTPHUPOBAHHOW CEpPHOM M a30THOW KHCIOT.
[Tonyuenune kucior

OO61mure xuMuUYecKkre cBoicTBa cpeHux coseil. [lomydenue coneit

[lonmyuenne, cobupaHue, pacro3HaBaHUE BOAOPOJAA, KHUCIOpPOJA, aMMHaKa,
YTJIEKUCIIOTo Ta3a B JabopaTopuu

[Tomyuenne aMmmuaka, CepHON M a30THOW KUCJIOT B MPOMBINIICHHOCTH. O01IHe

CHOCOOBI MOTYYSHHS METAJIOB



4.12

5.1

5.2

5.3

5.4

5.5

6.1

6.2

6.3

6.4

6.5

['eHeTHdeckas CBSI3b MEXAY KJacCaMH HEOPTaHMUECKUX COSIMHEHHIMA
XUMHUYECKUE PEaKIuu

Knaccudukanus XUMHUYECKUX peakluid MO pa3iNYHbIM MPU3HAKAM: 110 YUCITY U
COCTaBy YYaCTBYIOIIMX B pPEAaKIMH BEILIECTB, MO TerioBoMy 3¢ddekry, 1o

W3MCEHEHHIO CTEIICHEH OKMCIICHUS XUMUUECKUX YJIEMEHTOB

TennoBoii A3 PeKT XUMHIECKON peaKIiK, TEPMOXUMHUUECKHE YpaBHEHUS. DK30-

U DHAOTEPMUYECKUE peakMy. TepMOXUMHUUECKUE YPABHEHUS

OKUCINTEIEHOBOCCTAHOBUTEbHBIE peaklui. OKHCIUTEIN U BOCCTAHOBHUTEIH.
IIponeccbl  OKMCIIEHMST M BOCCTAHOBIEHMs.  OJEKTPOHHBIM  OallaHC

OKHCJIMTETLHOBOCCTAHOBUTEIIHLHOM peakuuu

Teopnﬂ BHCKTpOHHTquCKOﬁ AJucconuanuu. KaTI/IOHLI, AHHUOHBI. SHCKTpOHI/ITLI n

HEBJICKTPOJINUTEI. CunbHBIC U cIa0bIe SJICKTPOJINTEL. CreneHb JUccomranmmn

Peakuuu moHHOro OoOMeHa. YCIIOBHSI NPOTEKAHUs peakifii HOHHOro oOMeHa,

MOJIHBIE U COKpAILEHHBIC HOHHBIE YPaBHEHHsI peakLnit
XUMUA U OKpY’Karomas cpeaa

BemectBa u Martepuanbl B TOBCEIHEBHOM KW3HU 4esoBeka. be3omacHoe
UCITIOJIb30BaHUE BEUIECTB M XUMHUYECKUX peakuuil B JabopaTopuu U OBITY.

HepBaﬂ IIOMOIIb ITPHU XUMHUYCCKUX 0XKOraX U OTPABJIICHHUAX

XUMHYECKOE 3arps3HEHHE OKpYXKaromiedl  cpelnbl  (KUCIOTHBIE  JOXKIH,
3arpsi3HEHUE TOYBBI, BO3AyXa U BOJOEMOB), CIIOCOOBI €ro MPeIOoTBPAICHUSI
[IpenenpHass gomyctumas konmeHTpauusi BemiecTB (IIJK). Ponp xumum B
pEIIEHWH DJKOJNIOTUYECKUX TMpolieM. YCuiIeHue mapHUKOBOTO dddekra,

pas3pyiieHue 030HOBOTO CJIOSI

[Ipumenenue cepsl, a3zora, Gocdopa, yriepoaa, KpeMHUSI U UX COCTUHECHUH B
OBITYy, MEAMIIMHE, MPOMBIIUICHHOCTH M CEJIbCKOM Xo3siicTBe. [IpuMeHeHue
METAJJIOB M CIUIaBOB (CTalb, YYTyH, IIOPAJIOMUHUN, OpoH3a) B OBITY U
MPOMBINUICHHOCTH UX coequHeHui. [IoHsITHEe 0 KOppPO3uH METaIoB, OCHOBHBIE
CIOCOOBI 3alIUTHI X OT KOPPO3UHU

[IpupogHble MCTOYHUKU YTIEBOAOPOAOB (Yrojib, MNPHPOIHBIA Ta3, HedTH),
MPOIYKTHI UX MepepadboTku (OEH3MH), UX POJIh B OBITY M MPOMBIIIICHHOCTH
[lepBoHauanbHble TOHATHS OO0 OpPraHMYECKUX BEIIECTBAX KaK O COEIUHEHHSIX
yriepoaa (MeTaH, 3TaH, STUIEH, alleTUIICH, STaHOJI, TIMIEPHH, YKCYCHasl KUCIIOTa).
[TonsiTrie 0 OMONOTMYECKH BaXKHBIX BELIECTBAX: KUpaxX, OelKax, yrieBojax — U Ux

POJIA B ’KU3HU YCTIOBCKA



7.1
7.2
7.3

Pacuérnr:
o popMysiaM XUMHYECKUX COSTUHEHUIN
Macchl (MacCoBOM) JOJIM PACTBOPEHHOTO BEIIIECTBA B paCTBOPE

M0 XUMHUYCCKUM YpPaBHCHHAM



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YYHEHUKA

1. Xumwus. 8 knacc. YuebHuk (asTopbl O. C. FabpuensH, WN. I. Octpoymos,C. A. Chaakos).U3a.
npocseweHmne. 2025 .

2. Xumwus. CO0pHMK 33434 1 ynpaxkHeHni. 8 knacc (aBtopbl O. C. NabpuensH, U. B. Tpurybuyak).

3. Xumwus. 9 knacc. YuebHuk (asTopsbl O. C. FabpuensaH, N. T. Octpoymos, C. A. Cnagkos). U3a.
MpoceeweHune. 2025 .

METOINYECKHUE MATEPHUAJIBI IS YUYUTEJIA

1. MNpeameTHas nnHUA yyebHukos O. C. FabpuensHa, U. I. Octpoymosa, C. A. Chaakosa. 8—9
Knaccol: yueb. nocobue ans obweobpasosat. opraHmsauuii / O. C. FabpuensH, C. A. CnagKos.
— 3-e u3g. — M. : lMpocseleHmne, 2025.

2. Tapa H.H. Xvmusa: 3aaa4HuK ¢ «NomolLLHUKoM»: 8-9 Knaccbl / H.H. Mapa. — M.: MNpocseLieHmne

3. Pageukunit A.M. Xumua: anaaktudecknini matepuan: 8-9 kn. / A.M. Pageuruit. — M.:
MpocselueHune. 4. Mapa H.H. Xumua. Ypoku: 8 kn. / H.H. Fapa. — M.: MpocselleHue.

4. TapaH.H. Xumusa. Ypoku: 9 k. / H.H. Fapa. — M.: MpocseuieHue.

5. MeTtogmyeckoe nocobue. 8 knacc (aBTopsbl O. C. NabpuensH, U. I. Octpoymos, L. B. AKcéHoBa).
3 NMporpamma Kypca xumun ana 8—9 Knaccos 06weobpasoBaTenbHbIX yupexaeHnin (astopsl O.
C.labpuensH, C. A. Chaakos).

6. HactonbHasa KHura yuntena. Xumusa. 8 knacc/ O.C. NabpuensH, U.I.Octpoymos. — M.: [lpoda,
2002 7. Xumunn 8 Knacc. KoHTpobHble M NpoBepoYHbie paboThl K yuebHMKy O.C.FabpuenaHa
«Xummsa, 8 knace» - M.:lpoda, 2014r.

7. 3afa4yHuK NO XMMMK: 8 KacC: AN1A yYaLmxca oblieobpasoBaTeNbHbIX yupeRaeHuin /
H.E.Ky3HeuoBa, A.H.JIEBKKH. — M.: BeHTaHa-Ipad, 2010

8. KOHTpo/bHble U3MepUTe/IbHbIE MaTepuranbl. Xumua. 8 kKnacc. PrOC / A.C.KopolieHKo un ap. —
M.: U3paTenbcTBO «3K3ameH», 2024,

9. Eropos A.C. CamoyumnTenb Mo peeHno XMMMUYECKMX 3a4au (10 yvalmxca u abuTypmueHTos). —
PocTtoB-Ha-[oHy: PeHuKc, 2020.

10. Xumus B TecTax, 3agauax, ynparkHeHuax. 8-9 Knaccol: yueb.nocobue gns
obleobpasoBaTenbHbix yupexaeHnit/ 0.C.Iabpuena, H.MN. BockobolHuKkosa. — M.: [ipoda,
2005

11. Metoauueckoe nocobue. 9 knacc (asTopbl O. C. Fabpuensn, . T. Octpoymos, U. B. AKcéHoBa).

12. Xumus. C60pHUK 3aga4 1 ynpaxHeHuid. 9 knacc (astopbl O. C. Fabpuensan, U. B. Tpurybuak).

13. HacronbHasa KHura yuntena. Xumumsa. 9 knacc/ O.C. Fabpuenan, U.I.Octpoymos. — M.: [ipoda,
2002.

14. Xumua 9 knacc. KOHTpPONbHbIE M NPOBEPOYHble PaboTbl K yuebHuKy O.C.IabpuenaHa «Xumus, 9
Knacc» - M.:Opoda, 2023r.



15. 3af4a4HMK No XMMMKK: 9 Kacc: ANA yyalmxca obueobpasoBaTenbHbIX yupeRaeHnin /
H.E.Ky3HeuoBa, A.H.JIEBKNH. — M.: BeHTaHa-Ipad, 2024

16. KoHTpo/ibHble U3MmepuTenbHble maTepuasbl. Xumusa. 9 knacc. ProcC / A.C.KopoleHko u ap. —
M.: 3paTenbcTBo «IK3ameH», 2025.

17. Xvmus B TecTax, 3a4adax, ynpaxHeHusax. 8-9 Knaccobl: yyeb.nocobue ana
obuieobpasosaTesibHbix yupexaeHuii/ O.C.Nabpuensa, H.MN. BockoboiHnKosa. — M.: [lpoda,
2024.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU

HMHTEPHET

NHTepHeT-pecypchbl:

1. http://www.alhimik.ru . MpeactasneHsbl cnegyowme pybpuKK: coBeTbl abUTYPUEHTY, yUUTeENIO
XMMWMK, CNPaBOYHMK (o4eHb Bonblias nogbopka TabaunL, UCNpaBoYHbIX MaTepuanos), «Becénas
XMMMA», HOBOCTU, ONMMNUAAbI, «KyHCTKamepa» (MHOrO MHTEPEeCHbIX UCTOPUYECKUX CBeAEHUI);

2. http://www.hij.ru . XypHan «Xumusa 1 KM3Hb» 3aHMMaTEIbHO PaccKasbiBaeT 060 BCEM
WMHTEPECHOM, YTO NPOUCXOAUT B HAYKe U MUPE, B KOTOPOM Mbl YKUBEM.

3.  http://chemistry-chemists.com/index.html . 3n1eKTPOHHbIN }KypHaN «KXUMUKUN XUMUAY, B
KOTOPOM NpeacTaB/ieHbl ONbITbl MO XMMUM U 3aHUMATENIbHAA MHPOPMALLMA, MO3BONAIOLLNE
yBJ/IeYb YYEHMKOB IKCMEPUMEHTAIbHOW YacTblo NpeameTa.

http://c-books.narod.ru . BceBoamoxkHasn nMTepatypa no XMmmnmn.

5.  http://www.prosv.ru/ . Mocobua ans yyalmxcs, B TOM ymcie AN NoArOTOBKU K UTOFOBOM
atrectauum (O3 u EM3), metoanueckme nocobus Ana yuntenein,HaydyHo-nonynsapHas
NiMTepaTtypa no XMMum.

6. http://1september.ru/ . ypHan npegHasHayeH He TO/bKO ANA yuuTenein.B Hém npeacTaBaeHo
60/1bLLIOE KONNYECTBO PAabOoT yYEHUKOB, B TOM YMC/IE UCCIEA0BATENIbCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya . Bcepoccuinckunin LWIKOIbHbINA MOPTa CO CCbIIKaMU
Ha obpasoBaTesnbHble CaiTbl MO XMMUMU.

8. www.periodictable.ru. CbopHUMK cTaTeit 0 XMMMUYECKMX 3/1IEMEHTaX, UNNOCTPUPOBAHHbIN
OnMncaHnem 3KCNepuMeHTOB



