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MOACHUTEJIbBHASA 3AIIMCKA

[Tporpamma 1Mo XMMHUK Ha YpOBHE OCHOBHOI'O OOIIETO 00pa30BaHMs COCTABICHA Ha OCHOBE
TpeOOBaHMI K pe3yapTaTaM OCBOCHHS OCHOBHOHW 00pazoBaTEeIbHON INPOTrpaMMbl OCHOBHOTO
oOmiero obOpazoBanus, npencraBieHHblx B PI'OC OO0, a Takke Ha OCHOBE (QenepajbHOM
paboueil mporpaMmMbl BOCIUTAHUSA U € Y4ETOM KOHLIEMILIMM IPENoAaBaHUs ydeOHOTO MpeaMeTa
«Xumus» B 00pa3oBaTeNbHBIX Opranu3anusx Poccuiickoir @enepanuu.

[lporpamMa mo XuMHM AAa€T TpeACTaBIEHHWE O IeNsx, oOmel crpareruu oOydeHHS,
BOCIIUTaHMUS M Pa3BUTHUS OOYdYalOIMXCS CpEJICTBAMM Y4eOHOro IpeIMeTa, YCTaHABJIMBAET
00s13aTeNIbHOE MPEIMETHOE COJIEp)KaHUE, IPEyCMaTpUBAET paclpeelieHue ero mo Kiaccam U
CTPYKTYpUpOBaAHHE 110 pa3jiesiaM U TeMaM IPOrpaMMbl 110 XUMHUH, ONPEeIAeT KOJIUYECTBEHHbIE
U KAUeCTBEHHBIE XAPAKTEPUCTUKU COJEP)KAHUS, PEKOMEHJYEMYK IIOCIEA0BATEIbHOCTD
U3Y4EHUS XUMHUU C Y4ETOM MEXIIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKA y4eOHOTO
Ipolecca, BO3PACTHBIX OCOOEHHOCTEN 00yJaroNMXCsl, ONpeaesieT BO3MOXKH OCTH IIpeaMeTa [Uis
peanu3anuy TpeOOBaHMM K pe3yabTaTaM OCBOEHHUS OCHOBHON 00pa3oBaTelbHOM MporpaMMbl Ha
YPOBHE OCHOBHOTO 0OIIIer0 00pa3oBaHus, a Takke TpeOOBaHUMN K pe3ylibTaTaM 00ydeHUs: XUMUU
Ha YypOBHE LieJed U3ydeHus IMpeaMeTa M OCHOBHBIX BHJIOB Y4eOHO-II03HABATENIbHOM
JIeSITEIbHOCTH 00Y4YaIOIIErocsl 0 OCBOGHUIO Y4EOHOTO COJIEpIKAHUSL.

3HaHuEe XUMHH CIYKUT OCHOBOU IJisi JOPMHUPOBAHUS MUPOBO33PEHUS 00YJaIOLIErocs, ero
IpEICTaBICHUN O MaTepUaIbHOM €IMHCTBE MUPA, BAKHYIO POJIb UTPAIOT OPMUPYEMbIE XUMUEH
NPEICTAaBICHUS O B3aMMOIIPEBPAILECHUSX SHEPTUU U 00 SBOIOIHMH BEUIECTB B IMPUPOJE, O MyTIX
pelieHuss [I00aIbHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUSI YEJIOBEYECTBA — ChIPbEBOM,
JHEPreTUYECKON, MUIIEBON U HKOJIOTUYECKON 0e30MacHOCTH, IPOoOIeM 3paBOOXpaH EHUS.

N3yyenue xumMuu:

CIIOCOOCTBYET peanu3allid BO3MOXHOCTEW JUIsl caMOpa3BUTUS M (OPMHUPOBAHUS
KYJIBTYPBl JIMUHOCTH, €€ 001Iel 1 (yHKIMOHATIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJ B (JOPMHUPOBAHHME MBIIUICHHUS U TBOPUECKUX CIIOCOOHOCTEH 00ydarommxcs,
HaBBIKOB  HX  CaMOCTOSITEIbHOM ~ y4eOHOW  NIeATeNIbHOCTH,  JKCIEPUMEHTAIbHBIX U
UCCIIEIOBATENIbCKUX YMEHHH, HEOOXOAMMBIX KaKk B TIOBCEJHEBHOM KHM3HM, Tak M B
npodeCcCuOHaTBLHOMN JESITeNIbHOCTH

3HAaKOMUT €O CHEHU(UKOM HaydHOro MBILUUIEHHUS, 3aKIaJbIBAET OCHOBBI 1IEJIOCTHOTO
B3IVIS/1a HAa €AMHCTBO MIPHUPO/IBI M YETOBEKA, SIBJISIETCSI OTBETCTBEHHBIM 3TarioM B GOpMUPOBAHU U
€CTECTBEHHO-HAay4YHOU IPaMOTHOCTH 00y4JaroLIMXCs;

crocoOCTByeT (POPMUPOBAHUIO I[EHHOCTHOTO OTHOIIGHUS K €CTECTBEHHO-Hay4YHbIM
3HaHUSAM, K TPUPOJIE, K YEIIOBEKY, BHOCHUT CBOHl BKIaJ B DSKOJIOTHYECKOe o0Opa3oBaHUeE
00yJarOIMXCsl.

JlanHble HampaBjeHHUs B OOy4eHHMM XUMHUU oOecleurBaroTcs crenu@ukoil comepkaHus
y4e0HOrO TMpenMeTa, KOTOPBIH sIBJISETCS IearOTMYecKd aJalTHPOBAHHBIM OTPAXKEHHEM
0a30BOM HayKu XMMHU Ha OMpPEEIEHHOM dTare e€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOIO OOIIETO 00pa30oBaHMS OPUEHTHUPOBAH Ha OCBOCHHE
00y4aroIMMHCS] CUCTEMbI NTEPBOHAYAIBHBIX NOHATUH XMMHUH, OCHOB HEOPTraHUYECKOM XUMUH U
HEKOTOPBIX OT/EJIBHBIX 3HAUUMBbIX IOHITUN OpPraHUYECKOM XUMUU.

Crtpykrypa colepxaHHs MPOrpaMMbl 10 XMMHHM c(OPMHUPOBAHA HA OCHOBE CHCTEMHOIO
noaxoaa K e€ usydeHuto. CoaepkaHue CKIAAbIBAETCS U3 CUCTEMBbl MOHATUH O XUMHYECKOM
JJIEMEHTE M BELIECTBE M CUCTEMbI IMOHATHH O xuMmMudeckod peakiuuu. OOe 3TH cHCTEMBbI
CTPYKTYPHO OpraHM30BaHbl 10 NPUHLMILY IOCJIEI0BATEIBHOIO Pa3BUTHUS 3HAHMII Ha OCHOBE
TEOPETUYECKUX MPEJICTABICHUIN Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKY/ISIPHOTO y4€HHUs KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [Iepuoanueckoro 3axkona /. 1. MeneneeBa Kak OCHOBHOTI'O 3aKOHA XUMUM;

— Y4EHHUsI O CTPOEHUHU aTOMa U XUMUYECKOH CBSI3H;

— Hpe,[[CTaBJ’IeHI/Iﬁ 00 BHGKTpOHHTHqCCKOﬁ JAuccoann BCIICCTB B paCTBOpax.
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Teoperndeckne 3HaHHUSA PacCMaTPUBAKOTCA HA OCHOBE HOMIIMPHYECKH IIOJYYEHHBIX H
OCMBICJICHHBIX (DPAKTOB, pPAa3BUBAIOTCS IOCIEAOBATENbHO OT OJHOTO YPOBHS K JApPYroMmy,
BBINIOJHSASA (DyHKIUU OOBACHEHMS] M NPOTHO3UPOBAHMS CBOMCTB, CTPOEHUS M BO3MOMKHOCTEH
IPaKTUYECKOTO MTPUMEHEHNUSI U TIOJy4EHH S U3y4aeMbIX BEIECTB.

OcBoeHue MporpaMMbl MO XUMHHU CHOCOOCTBYET (OPMHUPOBAHUIO MPEACTABICHUS O
XUMHUUYECKON COCTABJSIOIICH HAydyHOM KapTHUHBI MHUpa B JIOTUKE €€ CHUCTEMHOW IPUPOIBI,
LIECHHOCTHOI'O OTHOILCHUS K HAy4HOMY 3HAHHMIO U METOJaM IO3HaHMs B Hayke. M3ydeHne xuMuu
IPOUCXOAUT C TPHUBJICYCHHEM 3HAHUW M3 paHee M3YyYEHHBIX Y4YEOHBIX IPEIMETOB:
«Oxpyxaroumii Mupy, «buonorus. 5—7 knacce» u «Pusnka. 7 Kiacey.

[Tpu u3ydyeHNU XUMUU TPOUCXOIUT (POPMUPOBAHME 3HAHUN OCHOB XUMHYECKON HAYKU KaK
00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEIbHOCTU YeNIOBEKa M KaK OJJHOrO
U3 KOMIOHEHTOB MHUPOBOI KyJbTypbl. 3a7aya y4eOHOro mpeaMeTa COCTOUT B (POPMUPOBAHUU
CHCTEMBl XMMHYECKMX 3HAHUN — BaKHEHIMX ()aKTOB, TMOHATHH, 3aKOHOB M TEOPETHYECKHX
IIOJIO)KEHUH, JOCTYMHBIX OOOOLIEHUH MHMPOBO33PEHUYECKOIO XapakTepa, s3blka HayKd, B
NpUOOIIEHUN K HAyYHBIM METO/1aM IMO3HAHUS IPU U3YYEHHUH BEILECTB U XUMUYECKUX PEaKlii, B
(GopMUPOBAaHMM M PA3BUTUU [O3HABATEJIBHBIX YMEHUW M HMX HPUMEHEHUU B Yy4eOHO-
NO3HABaTEIbHON U ydeOHO-UCCIIE0BATENbCKON JeATEIbHOCTH, OCBOEHUH MPAaBHII 0€3011acHOro
oOpallleHHsI C BEIIECTBAMU B TOBCEAHEBHOM JKU3HU.

[lpy u3yyeHUHM XUMUK Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BAXKHOE 3HAUYEHUE
IpUOOpeNN Takue 1eN1, KakK:

— (opMHpOBaHUE MHTEIUIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOW K caMOOOPa30BaHUIO,
COTPYIHHMYECTBY, CaMOCTOSITEIbHOMY HPHUHSATHIO pEIIeHUH, CIIOCOOHOM aJanTHpOBaThCS K
OBICTPO MEHSIOILMMCS YCIIOBUSAM KHU3HU;

— HampaBICHHOCTh OOY4EHHMsS Ha CHCTEMaTHYECKOe IPUOOLICHHE OOyJaonmxcs K
CaMOCTOATEIBHOM  ITO3HABATEIbHOM  JEATENIBHOCTH,  HAy4YHBIM  METOJaM  IIO3HAHHS,
(GopMHPYIOIIIMM MOTHUBAIUIO U pa3BUTHE CIOCOOHOCTEHN K XUMUU;

— obecrieueHue YCJIOBHHM, CIOCOOCTBYIOUMX MPUOOPETEHHIO OOY4alOUWMHUCS OIbITa
pa3HOOOpa3HON JESTeNbHOCTH, MO3HAHUS U CAaMOIIO3HAHMS, KIIOUYEBBIX HABBIKOB (KIIOUEBBIX
KOMITETEHIIN ), UMEIOIIMX YHUBEPCAIBHOE 3HAUEHUE /ISl PA3JINUHbIX BUJOB JAESATEIbHOCTH;

— (popmupoBanue oOImel QyHKIMOHANBHON U €CTECTBEHHO-HAYYHOH IPAMOTHOCTH, B TOM
yuclie YMEHHI OOBSCHATh M OLIEHUBAThH SIBIICHUS OKPYKAIOILIETO MHpa, UCHOJB3Ysl 3HAHUSA U
OMBIT, TOJYyYEHHbIE NpPU H3YYCHHUH XUMHHU, HPUMEHATh HUX IpPU pEIIeHUH NpodieM B
IIOBCEIHEBHOM )KM3HU U TPYAOBOU IEATEIbHOCTH;

— (opMupoBaHue y 00ydaronMXcs I'yMaHUCTUUYECKUX OTHOLICHU I, TOHUMaHUs LIEeHHOCTH
XAMUYECKUX 3HAHUHU s BBIPAOOTKH SKOJIOTUYECKH IeJeco0Opa3HOro MOBEACHHS B OBITY U
TPYAOBOM JIEATENBHOCTH B ILEISAX COXPAHEHUsI CBOETO 370POBbS M OKPYKAIOIIEW MPUPOIHON
Cpensl;

— pa3BUTHE MOTHUBAIIMH K OOYIEHHIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOB OCITUTAHHUIO
Ha OCHOBE YCBOEHHMS OOILEYEIOBEYECKUX LIEHHOCTEH, FOTOBHOCTU K OCO3HAaHHOMY BBIOOpY
npo¢uis ¥ HaPaBJIEHHOCTHU JalibHelero o0ydeHus.

OO0mee YuCIIO YacoB, OTBEAEHHBIX /IS M3YYCHHS XUMHUM Ha YPOBHE OCHOBHOTO OOIIETO
obOpazoBanus, coctaBiseT 136 yacoB: B 8 kmacce — 68 yacoB (2 yaca B Hezeno), B 9 kiacce — 68
yacoB (2 yaca B HEZCIIO).
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COJEP)KAHUE OBYYEHUA

8 KUIIACC

IlepBoHayabHbIe XUMHYECKHE MIOHSTUSI

[Ipeamer xumun. Poib XMMUM B JKM3HM YelOBEKa. XMMHUS B CHCTEME HayK. Tema u
BemectBa. dusnueckue CcBOMCTBAa BelecTB. ArperatHoe cocTtosHue BemecTB. [londrue o
MeTo/1aX MOo3HaHMs B XuMuH. YncThie BemecTBa U cMecH. CiocoObl pa3/iesieHust CMECei.

ATOMBI U MOJEKyNIbl. XUMHYecKue 3JeMeHThl. CHMBOJB XUMHUYECKUX SJIEMEHTOB.
[IpocTsle U cil0KHBIE BELIECTBA. ATOMHO-MOJIEKY/ISIPHOE YUEHUE.

Xumuueckas ¢opmyna. BajleHTHOCT aTOMOB  XMMHMYECKMX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA COCTaBa BenecTB. OTHOCHTENbHAs aTOMHAs Macca. OTHOCUTENbHAS MOJIEKYIISIPH ast
Mmacca. MaccoBast 10JI1 XUMHYECKOTO 3JIEMEHTA B COEAMHEHUN.

KonnuectBo BemectBa. Monb. MonsipHas macca. B3auMoCBsA3b KOJIMYECTBA, MAacChl U
YHCla CTPYKTYPHBIX €IWHUII BelecTBa. Pacuérel mo GopMynaM XUMHYECKHUX COCTUHEHU.

dusnueckue M XUMHUYECKUE SIBJIECHUS. XUMHYECKas peakuus U €€ NPU3HAKU. 3aKoH
COXpaHEHHUs Macchl BEILIECTB. XMMUYECKUEe ypaBHEeHHS. Kinaccupukanus XUMHUECKUX PEeaKIni
(coenmHEHMS, pA3IOKEHU S, 3aMEIICHU S, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOH MOCYIOH, MpaBuiaMu paboThl B JIabOpaTopuu U NpuéMamu
oOpaitieHust ¢ J1abOpaTOpHBIM OOOPYAOBAHHMEM, U3ydeHHE U OMHcaHue (M3MYECKUX CBOWCTB
00pa3oB HEOPraHUYECKUX BEINECTB, HaOM0JeHHEe (pr3nUecKuX (TIIaBJICHUE BOCKA, TassHUE JIbJA,
pacTupaHue caxapa B CTyNKe, KUIIEHHE M KOHJIEHCAIUs BOJIbI) U XUMUYECKUX (TOPEHHUE CBEUH,
MpOKaIMBaHUE MEAHOW MPOBOJIOKU, B3aUMOJICHCTBHE MeJla C KUCIIOTOM) sIBJICHHH, HAOII0IeHIe
U ONHCAaHWE TPU3HAKOB IIPOTEKAHUS XUMMUYECKUX pEakuuil (pasioxkeHue caxapa,
B3aMMO/JICHICTBHE CEPHOM KHUCIIOTHI C XJIopuJoM Oapus, pazioxeHue ruapokcuna meau (1) mpu
HarpeBaHMM, B3aWMOJEHCTBUE >kene3a ¢ pactBopoM comu meau (ll), msydenume cmocoOoB
pa3zieneHuss cMecel: C TIOMOIIBI0 MarHuTa, (pUIbTpOBaHHE, BHINAPUWBAHHE, JWCTHILISAIMS,
xpoMatorpadus, MpPOBEACHHE OYUCTKM MOBApEeHHOM coyiv, HAOMIOJEHUE U ONHUCaHue
pE3YJIbTATOB TPOBEJIEHUS OINBITA, WJUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHsI MacChl, CO3JaHHE
MojieNiel MOJIEKYJ (IapOCTEP>KHEBBIX).

BaxHeiinmme npeacTaBuTe M HEOPraHU4Ye CKUX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3myxa. Kucinopog — 371€MEHT M MPOCTOE BEILECTBO.
Haxoxnenue xucinoposna B npupojae, pU3NUecKHe U XMMUYECKUE CBOMCTBA (PEaK MU TOPEHUS).
Oxcupgpl. [lpumenenmne xucnopoga. CrnocoObl TONY4eHHUsS KUCIOpoJa B J1a0OpaTOpUu H
npombinuieHHOCcTH. KpyroBopoT kucinopona B mpupoje. O30H — auloTporHas MOIU(UKAIUs
KU CIIOpOAA.

TennmoBoil >(ekT XUMHUUECKOW peakluu, TEPMOXUMHUYECKUE YpPaBHEHHS, 3K30- U
OHJOTEPMHUUYECKUE peakuuu. TONIMBO: Yroib M MeETaH. 3arps3HEHHE BO3/yXa, YCUJICHHE
MapHUKOBOTO 3(pexra, paszpylieHre 030HOBOTO CIIOS.

Bonmopon — nameMeHT M mpocTtoe BewmecTBo. HaxokaeHue Bopopoga B IPUPOLE,
¢uznyeckue U XUMHUYECKHE CBOMCTBA, TPUMEHEHHE, CIOCOOBI MOTydeH 5. KHCIOThI 1 comu.

MounsipHbIii 00bEM Ta30B. PacuéThl mo XUMHUUECKUM ypaBHEHUSIM.

dusnueckne cBolictBa BOAbl. Boma kak pactBoputens. PactBopbl. HaceieHHbie u
HEHaChIIIEHHbIE pacTBOphl. PacTBOpuMOCTh BewecTB B Boje. MaccoBas J0Jsi BEILECTBA B
pactBope. XUMHUYECKHE CBOMCTBA BOAbI. OCHOBaHUs. Poib pacTBOpPOB B MPUPOJEC U B JKU3HU
yenoBeka. KpyroBopoT BoIbpl B Npupoje. 3arps3HEHHE NPUPOAHBIX BoJ. OXpaHa M OUMCTKa
HPUPOJIHBIX BOI.

Knaccudukanus Heopranudeckux coenuHeHuid. Oxcuapl. Knaccudukarmus OKCHJIOB:
cojeoOpasyronme (OCHOBHBIE, KHCIOTHbIE, aM(poTepHbIE) U HecoaeoOpasytonme. Homenknatypa
okcu10B. dusnyeckue U XMMHUUECKHe CBOMCTBa OKCUIOB. [loydeHre okcuioB.
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OcHoBanns. Kiaccudukanuss ocHOBaHWI: HIENOYM ¥ HEPACTBOPUMBIC OCHOBAHUSL
Homenxnarypa ocHoBanui. PuU3MyecKue M XUMHUYECKUE CBOMCTBAa OCHOBaHUU. llomydeHue
OCHOBaHMH.

Kucnorel. Knaccudukanus kucnor. Homenkiarypa kucinor. @u3nyeckue U XUMUYECKHE
cBoiicTBa kucioT. Psn akruBHoctu metaiuioB H. H. bekerosa. Ilonyyenue Kucior.

Comu. Homenknatypa coneil. dusnueckue U xumudeckue cBoiictBa coneil. Ilomyuenue
COJICH.

I'eneTnyeckast CBsI3b MEXKIY KIaCCaMH HEOPTaHMYECKUX COCAMHEHUM.

Xumuueckuii IKcnepumenm.

KaueCTBEHHOE OIPE/CICHHUE COJIEPXKAHHS KUCIOPOJa B BO3AyXE, OMydeHUE, COOMpaHue,
pacro3HaBaHUE M HW3y4eHUE CBOWCTB KHUCIOPOJa, HAOIOJIEHHWE B3aMMOJICWCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUSI BO3HMKHOBEHMS U IpEKpallleHUsi TopeHus (moxkapa), 03HaKOMJIEHUE C
oOpasliaMi OKCHJOB W OINHMCAHHE WX CBOWCTB, MOJydeHUE, COOMpaHUE, Paclo3HAaBaHHE U
u3ydeHHe CBOWCTB Bojopoja (TopeHme), B3amMmojelcTBue Bogopoma ¢ okcuaom meau (1)
(BO3MOKHO MCIIOJIBb30BaHUE BHIEOMATEPUAIIOB), HAOII0AeHHE 00pa3IOB BELIECTB KOJIMYECTBOM
1 Mousb, uccienoBaHuE OCOOEHHOCTEN PACTBOPEHHS BEUIECTB C Pa3IM4YHON pacTBOPUMOCTHIO,
MIPUTOTOBJICHHE PACTBOPOB C OIPEACIEHHON MacCOBOM J0JEH pPacTBOPEHHOTO BEUIECTBA,
B3aMMOJICHICTBHE BOJBl C MeTaylaMM (HaTpueM U KajbliMeM) (BO3MOXHO HCIOJb30BaHHE
BHJIEOMATEPHANIOB), HCCIeI0BaHUEe 00pa3[0OB HEOPTaHMYECKUX BEILIECTB Pa3IUYHBIX KIAacCOB,
HaOto/IeHNe M3MEHEHUsI OKPacKH WHAWKATOPOB B PACTBOpAaX KUCIOT M WICJIOYEH, M3ydeHHE
B3aumojeiictBus okcupa meau (ll) ¢ pacTBopoM cepHON KUCIOTBI, KUCIOT C METaJljaMH,
peaKkuuii HeUuTpaau3alyu, IOJydCeHHE HEPaCTBOPUMBIX OCHOBAaHHWM, BBITECHEHUE OJHOTO
MeTajlla IPyT'UM U3 pacTBOpa COJIM, PEIICHUE IKCIEPUMEHTAIbHBIX 3a1a4 110 Teme «BaxkHeinme
KJ1acChl HEOPTraHUYECKUX COESAUHEHUI».

Ilepuonnueckuii 3akoH u Ilepuoanyeckass cucrema xumuuyeckux jiemeHros JI. U.
MemnpneaeeBa. CtpoeHne aToMOB. XUMH4YeCKas CBSA3b. OKHCINTEIbHO-BOCCTAHOBUTEJIBHbBIEC
peakumun

[lepBble TOMBITKM KIacCU(PUKAIMM XUMHUYECKUX dJeMeHTOB. [loHsTHE O rpymnmax
CXOIHBIX 3JIEMEHTOB (ILEJTOYHbIE U IIETOYHO3EMENIbHBIE METAJUIbI, TaJIOTeHbI, HHEP THBIE Ta3bl).
DNEeMEHTBI, KOTOpble 00pa3yloT aM(pOTEpPHBIE OKCHUIBI M TUIAPOKCHUIBI.

Ilepuonnueckuii 3akoH. Ilepmoaunueckass cucrema xumudeckux siemeHtoB JI. .
MenneneeBa. KopoTtkonepuoanas u amuHHomepuonHas (opmel Ileproanueckoil cucTemMbl
xumuueckux siemMeHToB [[. M. MengaeneeBa. Ilepuonpl u rpynnbl. DU3AYECKUN CMBICI
MOPSIKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI 3JIEMEHTA.

Crpoenne aromoB. CocraB aromHbIX suep. W3oronbl. Onekrponsl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB TEpBHIX 20 XUMHYECKUX d1eMeHTOB [leproanyeckoil cucTeMbl
. . MenneneeBa. XapakTepuCTUKa XUMHUYECKOTO 7JJIEMEHTa IO €ro MOJIOKEHUIO B
Ilepuonnueckont cucreme JI. 1. Menneneesa.

3aKOHOMEpPHOCTH U3MEHEHUs PAInyca aTOMOB XHMHYECKHX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB I10 TPYyIIaM U IIEpUOJaM.

3unauenue [lepronuueckoro 3akoHa u llepuoanueckoil CUCTEMBI XUMHUUYECKHX 3JIEMEHTOB
JUISl pa3BUTHS HAaykd U npakTtuku. J[. 1. MeHnaeneeB — yd€HbIN U TpaKJaHHH.

Xumuueckas CBSI3b. KoBanentHas (monsipHas u HETIOJsIpHas) CBSI3b.
DJIeKTpOOTPULIATENBHOCTh XUMUUECKUX AJIEMEHTOB. VIOHHAs! CBSI3b.

Crenenp  oxuciieHHs.  OKHUCIMTEIBbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIpomecchbl
OKHCJIEHUS U BOCCTaHOBJIEHUS. OKMCIUTEIN U BOCCTAHOBUTENH.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3loB BEIIECTB METAUIOB M HEMETaNIOB, B3aUMOJICHCTBHE THIPOKCHIA
LIMHKA C PacTBOpaMM KHMCIJIOT M ILIEIOYEH, NMPOBEAEHUE OIBITOB, UIJIIOCTPUPYIOIMX PUMEPHI
OKHCIIUTEIbHO-BOCCTaHOBUTEIBHBIX pEeaKIuii (TOpEHUE, pEAKI[MU Pa3I0KEHUs, COSAUHEHNU ).

Mesricnpeomemnvle ceazu
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Peanu3zanus MeXnpeIMETHBIX CBS3€H IPU M3YUYEHUH XMMHUHU B 8 KJIACCE OCYILLIECTBIISETCS
yepe3 HCIOJb30BAaHME KaK OOIMX €CTECTBEHHO-HAayYHBIX TMOHSTUH, TaKk U MOHATHH,
ABJIIOLMXCS CUCTEMHBIMU JUISl OTAENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKIIA.

O0ume ecTecTBEHHO-HAy4YHbIE TOHSTHUS: HAydyHbIH (akT, TUMOTe3a, TEOpHUs, 3aKOH,
aHaiM3, CHUHTE3,  Kilaccu(uKkauus, TMEpPUOJUYHOCTh,  HAOIIOJEHUE,  DKCIIEPUMEHT,
MOJIEIIUPOBAaHUE, U3MEPEHUE, MOZEIIb, SIBJICHUE.

®usuka: MmaTepus, aroM, OJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUJ, W30TOIbI,
pPaAMOaKTUBHOCTh, MOJIEKYNA, JJIEKTPUYECKUN 3apsil, BEILECTBO, TelI0, O0BEM, arperaTHoe
COCTOSIHME BEILECTBA, Ta3, (M3MYECKUE BEIMYMHBI, CIUHHUIBI U3MEPEHHUs, KOCMOC, IJIAHETHI,
383161, ComHIIE.

buosnorus: dotocunTes, nprxanue, ouocdepa.

['eorpagus: armocepa, ruapocdepa, MuHepaiabl, TOpPHbIE IOPOAbI, IIOJE3HBIE
M CKOIIaeMble, TOIIIMBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKkuus

Ilepuonnueckuii 3akoH. Ilepmoaunueckas cucrema xumudeckux isyeMmeHtoB /[l I
MenneneeBa. CTpoeHHE aToMOB. 3aKOHOMEPHOCTM B H3MEHEHHMHM CBOMCTB XUMHMYECKUX
AIIEMEHTOB MEPBBIX TPEX NEPUOJOB, Kallus, KalbLIMS M HMX COCIUHEHHH B COOTBETCTBUU C
MOJIOKEHHEM 3JIeMeHTOB B [lepronyeckoil cCTeMe U CTPOEHHUEM UX aTOMOB.

CrtpoeHue BemecTBa: BUABl XMUMHYECKOM CBS3H. THIIBI KPUCTAINIMYECKUX PELIETOK,
3aBUCHUMOCTh CBOMCTB BEILECTBA OT THUIIA KPUCTAUIMYECKOM PEHIETKM M BUJA XUMHYECKOU
CBSI3U.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHMYECKUX BELIECTB. XMMHMUECKHE CBOMCTBa
BELLECTB, OTHOCALUMXCS K PA3JIMYHBIM KJIaccaM HEOPraHMYECKUX COEAMHEHUW, T'eHeTHhdecKas
CBSI3b HEOPTaHUYECKUX BEIECTB.

Knaccudukanus XMMHUYECKMX peakuil M0 pa3IM4HbIM IpHU3HAKaM (110 YUCIY M COCTaBY
Y4aCTBYIOIIMX B PEAKIUU BEIIECTB, IO TEMJIOBOMY OJ(peKTy, MO H3MEHEHHUIO CTeneHei
OKHCIIEHUSI XMMHUYECKUX 3JIEMEHTOB, 1O OOpPAaTHMOCTH, MO YYacTHIO KaTajau3aTopa). DK30- U
HJOTEPMUUECKUE PEAKIIUU, TEPMOXUMHYECKUE YPABHEHUS.

[Tonsitue o ckopoctu xummudeckoil peakuuu. Ilonsrue o0 oOpaTuMbIX U HEOOpPaTHUMBIX
XUMHYECKMX peakuusx. lIoHATHE O TOMOreHHBIX M TeTEpOreHHbIX peakuusax. Ilosrue o
katanuse. [loHsTHE O XUMHUUYECKOM paBHOBecHHM. DakTOpbl, BIMAIOLNME HAa CKOpPOCTh
XUMUYECKON PEaKUUU U MOJI0KEHUE XUMUYECKOTO PAaBHOBECHSL.

OKuCINUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIMHU, 3JIEKTPOHHBIH OallaHC OKUCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakiuu. COCTaBIEHUE YPAaBHEHUN OKUCIMTEIBHO-BOCCTaHOBUTEIBHBIX
peaxuuii ¢ UCIOoJb30BaHUEM METO/1a 3JIEKTPOHHOTO OaaHca.

Teopust 2NEKTPOTUTUYECKON OUCCOLMALIMU. DJIEKTPOIUTBHI U HEANEKTPOIUThl. KaTnoHsI,
aHUOHBI. MeXaHU3M [HCCOLMAllUM BEIIECTB C Pa3IUYHBIMM BHUJAMU XUMUUYECKOH CBS3H.
Crenens nucconuanuu. CUIbHBIE U C1a0ble AIEKTPOIUTHI.

Peakuuu moHHOro obMeHa. YcaoBHs MPOTEKAHUS peakiuil HOHHOrO OOMEHa, MOJIHbIE U
COKpalEHHbIE MOHHBIE ypaBHEHHs peakuuid. CBOWCTBA KUCIOT, OCHOBAHUU M COJIe B CBETE
MpEACTaBICHUM 00 DJIEKTPOIMTHYECKON mucconuanuu. KadecTBeHHBIE pEaKyd Ha HOHBI.
IlonsATHe 0 ruaposIn3e CoNei.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEISIMA KPUCTAJUIMYECKUX PEHIETOK HEOPraHWYECKHX BEIECTB —
METaNIOB M HeMeTauioB (rpadura W anMmasza), CIOXKHBIX BELIECTB (XIOpUAA HATpuUs),
UCCIIEIOBAaHUE 3aBUCHUMOCTU CKOPOCTHM XUMHUYECKON pPEAaKUUH OT BO3JIEHCTBUS Pa3IMUHbBIX
(akTOpoB, MCCIETOBAHUE IJIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, IpOIlecca AUCCOLMALMU
KUCJIOT, ILIEIO4Yed U cojiell (BO3MOXHO HCIIONb30BAHUE BUJIEO MAaTEpHUallOB), NPOBEICHUE
OIBITOB, WJUTIOCTPUPYIOLMX IMPU3HAKA MPOTEKAHUS peakiuii MOHHOro oOMeHa (oOpa3oBaHue

ocaaka, BBIACICHUE Ta3sa, O6p830BaHI/Ie BO,Z[BI), OIIBITOB, MIITIOCTPUPYIOIIUX TIPUMEPBI
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OKHCJIMTEIbHO-BOCCTAHOBUTENIBHBIX pPEaKuuil (TopeHue, peakiuuu paszIokKeHHs, COeIUHEHUs),
pacro3HaBaHWE HEOPraHMYECKUX BEIIECTB C TIOMOIIBIO KAa4eCTBEHHBIX PEAaKIWi Ha WOHBI,
pellieHrne YKCIIePUMEHTAIbHBIX 3a/1au.

HemeTayuibl ¥ UX coeMHE HUSI

OOmmast xapakrepucTHKa rajoreHoB. (OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEpHbIE
cTeneHu okucieHus. CtpoeHne M (U3MYECKHE CBOIMCTBAa MPOCTHIX BEIIECTB — TallOTCHOB.
XUMHYECKHE CBOMCTBA Ha INpUMepe Xiopa (B3aUMOJCHCTBHE C METaUIaMH, HEMeTalllaMH,
menoyamu).  Xmopoopopoa. ConsiHasg — KHCIIOTa, XUMHUYECKHE CBOICTBA, TMOJIy4yeHUE,
npumeHenue. JlelicTBue xjiopa U XJI0pOBOJOPOA HA OPraHU3M YelloBeka. BaxHelinme ximopuabt
U UX HAXOXKACHUE B IIPUPOJIE.

OOmas xapakrepucTtuka 3jeMeHTOB VIA-rpynmbl. OCoOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CtpoeHue M (U3HUECKHE CBOWCTBA MPOCTHIX BEIIECTB —
KHCIIOpOJIa U Cepbl. AJJIOTPONHBIE MOIU(UKAIIUN KHCIOpOJa M Cephl. XMMHYECKHE CBOHCTBA
cepol. CepoBoJIOpOJ, CTpoeHHe, (U3UYECKHE W XUMHUYECKHE CBOWCTBA. OKCHIBI CEPhl KaK
NPEICTaBUTENN KUCIOTHBIX OKCHA0OB. CepHas KHcloTa, (U3MYecKrue U XUMHUYECKHEe CBOMCTBA
(obmme kak TpEeACTaBUTENs Kilacca KUCIOT H  crernuduyeckre). XUMHUYECKHE PpEeaKIuH,
JeKanpe B OCHOBE IPOMBIIIIEHHOTO croco0a ModydeHus cepHOM KUCIOThl. [Ipumenenue
cepHOi KucOThl. COoNM CepHOI KMCIOTHI, KaueCTBEHHAsI Peakius Ha CynbgaT-noH. Haxoxnenue
ceppl M €€ COCANHEHMM B NpPUPOJAE. XUMHUUYECKOE 3arps3HEHHE OKPYXKAroUEH Ccpemsl
COEMHEHUSIMU Cepbl (KUCIOTHBIE MOXKIH, 3arps3HEHHE BO3AyXa UM BOJOEMOB), CIOCOOBI €ro
PEeIOTBPAILCHUS.

OOmmast xapakrepucTuka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIe CTENEHU OKUCIEeHHS. A30T, paciHpoCTpaHEHHEe B NpHUpoAe, (QU3NYECKHEe U
XUMHUYecKre cBoicTBa. KpyroBopot azora B mpupoae. AMMHUaK, ero Gu3n4eckue U XUMUYECKUe
CBOICTBA, MojydeHue u npumeHeHue. Conu aMMOHUS, UX PU3NYECKHE U XUMHYECKUE CBOICTBA,
npuMmeHeHne. KauecTBeHHast peakuusi Ha MOHBI aMMOHUsS. A30THas KUCIOTa, €€ MOJIydeHUe,
¢usznyeckne W XMMHUYECKME CBOMCTBa (0OmME Kak MpPENCTaBUTENs Kiacca KHCIOT |
cnenududeckue). Mcrmonp3oBaHue HUTPATOB W COJEH aMMOHHS B KauyeCTBE MHUHEPATBHBIX
yaoopeHuii. XuMudeckoe 3arps3HeHrne OKPYKAIOIIeH Cpesibl COeMHEHUSIMH a30Ta (KUCIOTHBIE
JOXKIIM, 3arps3HEHHE BO3MAyXa, MOYBBI UM BOJ0EMOB). Docdop, amtoTpomHbie MOIU(DUKAITUN
dochopa, ¢usmyeckne um xumuueckue cpoictBa. Oxcna docdopa (V) u docdopHas kucmoTa,
¢usnyeckue M XUMHYECKHE CBOMCTBa, moiyueHue. lcmomp3oBanue (ocgaroB B KauecTBe
MHUHEPATBHBIX YI0OpEHH.

OOmast xapakrepuctuka smeMeHTOB |VA-rpynnel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHbIe CTETIEHH OKUCICHUS. YTIEpOJl, aJLIOTPONHbIE MOJU(UKAIINY, PACHIPOCTPAHEHHUE B
npupoje, GU3NIECKre U XUMHYECKHE CBOMCTBA. AnmcopOrus. KpyroBopot yriiepona B mpupo/ie.
Oxcuppl yriepona, ux ¢pu3nueckue U XUMHYECKHEe CBOMCTBA, JEHCTBUE HA KUBBIE OPTaHU3MBI,
MOJIyYeHUE M TPUMEHEHHUE. DKOJOTHUECKHe MPoOJeMbl, CBsi3aHHbIE ¢ okcuaoMm yriepoaa (1V),
THIIOTEe3a TIOO0ATBHOTO TOTEMJICHUSI KIMMaTa, MapHUKOBBIA A(dekT. YrompHas kucioTa U eé
COJM, MX (U3MYECKUe U XUMHYECKHE CBOWCTBA, MOJydeHHe U NpuMeHeHHe. KadecTBeHHas
peakuus Ha  KapOoHar-WOHBL.  Vcmonp3oBaHMe KapOOHATOB B OBITY, MEAWIIHHE,
MPOMBIIUIEHHOCTH M CEJIbCKOM X035 CTBE.

[lepBoHayanbHbIEe MOHATHS 00 OPraHMYECKUX BEIIECTBAX KAaK O COCTUHEHUSX yriaepoja
(MeTaH, 9TaH, OSTUJICH, aleTHJICH, OJTaHOJ, TIMLEPHH, YKCycHas Kkuciorta). [Ipupomnbie
HWCTOYHUKU YIIIEBOJOPOAOB (Yrojib, MPUPOJHBIA Ta3, He(PTh), MPOIYKTHI HX MEpPepadOTKU
(6eH3MH), UX POJIb B OBITY U TPOMBINITIECHHOCTH. [IoHsITHE 0 OMOJIOTHYECKH BaXKHBIX BEIIECTBAX:
KHUpax, O€nKax, yrIeBoJax — M HMX POJM B JKU3HH 4YelOBEKa. MaTepHallbHOE EIUHCTBO
OpraHUYECKUX U HEOPTaHMYECKUX COCAUHEHUN.

Kpemuuii, ero ¢usnmyeckue M XUMHYECKHE CBOWCTBA, IOJy4eHHE U HPHUMEHEHUE.
Coenunenus kpemHus B npuposae. Ob6ume mnpencrtaBieHuss o6 oxcuae kpemHus (1V) u

erMHHeBOﬁ KHCJIOTEC. CI/IJ'II/IKaTBI, HUX UCITOJIB30BAHUC B 6I>ITy, B IIPOMBINIUICHHOCTH. Baxuetinme
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CTPOUTENIbHBIE MaTepUalibl: KepaMUKa, CTEKIO, ILEeMEHT, OeToH, xene300eToH. IIpobremsl
0€30I1acCHOTO0 UCIIOIb30BAaHUS CTPOUTENIbHBIX MATEPHAJIOB B TIOBCEAHEBHOM KHU3HU.

Xumuueckuii IKCnepumenm:

u3ydeHrne o0pas3lloB HEOPraHMUYECKUX BEIECTB, CBOWCTB COJITHOM KHCIIOTHI, POBEICHUE
KaueCTBEHHBIX PEAKUMI Ha XJIOPUA-WOHBI U HAOMIOJACHUE MPU3HAKOB MX MPOTEKaHUS, OIbITHI,
oTpaxkaronme (u3nyecKue U XMMHUYECKHE CBOICTBA rajJOreHOB M MX COCIUHEHUH (BO3MOXKHO
MCIIOJIb30BAHME BHUJIEOMAaTEpPUANIOB), O3HAKOMJIEHHE ¢ oOpas3lamMu XJIOpPUAOB (TaJOTeHUIOB),
O3HaKOMJIEHHME ¢ oO0pa3lamMu cepbl U €€ COEIMHEHHSMH (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEpHANIOB), HAONIOJIEHME Mpolecca OOyIIMBaHUS — caxapa TIOJ  JeWCTBUEM
KOHIICHTPUPOBAHHON CEPHOM KUCIIOTHI, U3yYEHUE XUMUUYECKUX CBOMCTB pa30aBIECHHON CEpHOM
KHCIJIOTbI, IIPOBEJICHUE KAUECTBEHHOM pEaklMu Ha cylb(aT-MOH M HAOIIOAECHHE NpHU3HaKa eé
IPOTEKaHHUsI, O3HAKOMJIEHHE C (M3MYECKUMHU CBOHCTBaMHU a30Ta, dochopa M MX COCTUHEHUIN
(BO3MOKHO MCIOJIB30BAHHUE BUIEOMATEPHATIOB), 0Opa3aMu a30THHIX U (GocHOpHBIX yI0OpEHUH,
NOJlydeHUe, CcoOMpaHue, pacrno3HaBaHWE U H3ydeHHE CBOWMCTB aMMuaka, IpPOBEAEHUE
KaQueCTBEHHBIX peakiuili Ha HMOH aMMOHMS U (Qocdar-MOH M H3yYeHHE MPHU3HAKOB HX
NPOTEKaHUs, B3aUMOJICHICTBUE KOHLIEHTPUPOBAHHOMN a30THOM KHUCIOTHI C MeAbI0 (BO3MOXKHO
UCIIOJIb30BAHME BHIEOMATEpUANIOB), M3ydeHHE MOJEIeH KPUCTAUIMYECKUX PELIETOK aiMasa,
rpaduTa, QymiepeHa, O3HAKOMJIEHHE C TMpPOLecCOM aAcOpOIMU PacTBOPEHHBIX BEILECTB
AKTUBUPOBAHHBIM YIVIEM U YCTPOICTBOM MPOTHBOTIa3a, MOIydeHUe, cCoOMpaHue, paclio3HaBaHNe
U M3y4eHHUE CBOMICTB YIVIEKMCIIOTO Tras3a, IPOBEJCHHME KAaueCTBEHHBIX PEakKIUil Ha KapOOHAT M
CHUJIMKAT-MOHBl M M3y4EHHE IMPU3HAKOB HUX IPOTEKAHHUs, O3HAKOMJIEHHUE C MPOAYKLUHEH
CUJIMKAaTHOW HPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIBHBIX 3a7au 1o Teme «BaxHeinme
HEMETAJIJIbl U UX COCUHEHHUSD).

MeTaniibl M UX cOeJUHE HUS

OOmiasi xapakTepucTHKa XUMHUYECKHX OJJIEMEHTOB — METaJJIOB Ha OCHOBAaHUU HX
nosioxxeHus B [lepuognueckoil cucreme xuMmuueckux 3yemeHToB [l 1. MenneneeBa u crpoeHus
atoMoB. CTpoeHue MeTajioB. MeTalMyeckass CBSi3b M METaJNIMYecKas KpUCTaJlJIMdecKas
penETka. OJIEKTPOXUMHUYECKUN DS HaNpsHKeHUU MeTauioB. (DHU3MUYECKue U XMMHYECKUE
cBoiicTBa MeTayuioB. OOume crocoObl nonydeHus: MeTauioB. [IoHATHE O KOPPO3UH METaJIOB,
OCHOBHBIC CITOCOOBI 3alIMTHI X OT Koppo3uu. CIaBkl (CTallb, Uyr'yH, JIOPATIOMUHUN, OpOH3a) U
UX IPUMEHEHHE B OBITY U IPOMBILIIEHHOCTH.

[lenounble MeTalIbl: OJIOKEHNE B [lepnoandeckoil cucTeMe XUMUUYECKUX JIEMEHTOB /.
WN. MengeneeBa, CTpOEHHE MX aTOMOB, HaxoXKJeHHE B Ipupoje. Pusnueckue U XUMUUYECKHUE
CBOIcTBa (Ha mpuMepe HaTpus U Kanust). OKCUABI U THAPOKCH bl HaTpus U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIOB U UX COEIMHEHUM.

[[lennoyHo3eMeNnbHBIE METAUIBI MAarHWi M KalblMW: MoJokeHue B Ilepuommueckoit
cucrtemMe xumudeckux snemeHToB JI. M. MenpaeneeBa, CTpoeHHE UX aTOMOB, HAaXOXKICHUE B
npupoje. PU3nUeCKUe U XMMUYECKAE CBOMCTBA MAarHus W Kaiblus. BaxkHeillme coearnHEHUs
KaJIbLUs (OKCHA, TUAPOKCH I, oM ). JKECTKOCTH BOMBI M CLIOCOOBI €€ yCTpaHEeHUsI.

AnromuHunii: nosoxeHue B llepmonnueckoit cucreme xumuueckux saemeHTo J[. I
MengeneeBa, CTpoeHUE aTOMa, HaxoXKJeHue B npupoje. Ouznueckre U XUMHUYECKE CBOICTBA
aIIOMUHHUSL. AM(OTEpHBIE CBOMCTBA OKCUIA M TUAPOKCUIA ATFOMUHUS.

Kenezo: nonoxenue B Ilepmommueckoin cucreme xummueckux saemeHTos JI. WM.
MengeneeBa, cTpoeHUE aToOMa, HaxXoKJeHUue B npupoje. Ousnueckue U XMMUYECKUE CBOICTBA
xene3a. Oxcunpl, ruapokcuasl U conm kenesa (II) u sxemesa (1), ux cocraB, cBoiicTBa u
IIOJIy4EHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C O0Opa3llaMH METAIJIOB W CIUIaBOB, HUX (U3NYECKUMH CBOMICTBaMH,
U3Yy4EHUE PE3YJIBTATOB KOPPO3UM METAJUIOB (BO3MOXHO MCIIOJIb30BAHUE BHJAEOMATEpPHAIIOB),
0COOEHHOCTEN B3aMMOJAECUCTBUS OKCHAA KaJIbIUsI M HATPHUs C BOJIOM (BO3MOXKHO HCITOIb30BaHUE

BI/I,I[COMaTepI/IaJ'IOB), HCCIICAOBAHUEC CBOMCTB KECTKOI BOJBI, IIpolecCa TOPCHHUA KCJIC3a B
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KUCIOpoae  (BO3MOXKHO  HCIIONB30BAaHME  BHJACOMATEPUANOB), TMPHU3HAKOB MPOTEKAHUS
Ka4eCTBEHHBIX PEaKIUil Ha MOHBI: MarHUs, KaJbIWs, AIFOMUHUS, [IMHKA, kene3a (1l) u xenmesa
(1), memu (1), HabmogeHMe W ONMKUCAHUE TPOIECCOB OKPAIlMBAHUS [JIAMEHH HOHAMHU HaTPHS,
KaJIUSI U KalubIus (BO3MOXKHO HCIIOJBh30BAaHUE BHACOMATEPUAIOB), UCCIEeIOBaHNE aM(OTEPHBIX
CBOWMCTB THUJPOKCHIAa AIFOMHHUS U THIPOKCUIA [IUHKA, PEIICHUE IKCIIEPHUMEHTATLHBIX 33124 110
TeMe «BakHel e MeTayuTbl B UX COSUHCHUSD).

XuMus ¥ OKpy:Kamoas cpeaa

BemectBa 1 MaTepuaisl B IMOBCETHEBHOW JKM3HH YelloBeKa. be3omacHoe MCIob30BaHme
BEIIECTB M XUMHYECKUX peakiuii B ObiTy. llepBas momomp mpH XUMHYECKUX OXKOTax H
OTpaBJICHUSIX.

XUMHYECKOe 3arps3HEHUE OKpYKarolield cpebl (TpefeibHas JOMyCTHMAast KOHIICHTPAIUs
BemecTB, nanee — [1J1K). Ponb xuMuu B pelieHuU KOJIOTHYECKUX MPoOIeM.

Xumuueckuii IKCnepumenm:

H3ydeHHe 00pa3IoB MaTepUaIoB (CTEKIIO, CIIJIaBbl METAJIJIOB, TIOJIMMEPHBIE MAaTEpUAIIb ).

Mestcnpeomemnovie ceazu

Peanm3arus MeXMpPEIMETHBIX CBS3CH MPU M3YUYECHUH XHUMHUHU B 9 KIIacce OCYIIECTBIISCTCS
4yepe3 HKCIOJIb30BaHWE KaK OOIMX eCTECTBEHHO-HAYYHBIX MOHSATHH, TaK W IOHATHH,
SBIISIONMXCS. CUCTEMHBIMH JUTSI OTZICTBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OOnme ecTeCTBCHHO-HAyJYHBIC TITOHSTHS: HAyJIHBIA (aKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHallM3,  CHUHTE3,  KIacCU(UKAIUs,  MEepPHOIUYHOCTb,  HAONIOJIEHUE,  AKCIICPUMEHT,
MOJICTHPOBAHKE, H3MEPEHUE, MOJICIh, SIBJICHUE, TAPHUKOBBIA dPPEKT, TEXHOJIOTHUS, MATEPHAITBI.

®dusnka: MaTepus, aTroM, DJJCKTPOH, IPOTOH, HEHTPOH, WOH, HYKIHJ, HW30TOIIBI,
pPaIMOaKTUBHOCTh, MOJICKYJa, DJJICKTPUYECKHI  3apsil, IPOBOJHUKH, IOJYIPOBOIHHKH,
TMDIIEKTPUKH, (OTOIJIEMEHT, BEILIECTBO, TeNO, 00BEM, arperaTHOe COCTOSHUE BEINEeCTBA, TIas,
pacTBOp, pPacTBOPUMOCTh, KPHUCTALUTMYECKAs PENIETKA, CIUIaBBI, (M3MYECKUE BEIHYHHBI,
€MHUIIBI U3MEPEHUS1, KOCMUYECKOE TTPOCTPAHCTBO, IJIAaHETHI, 3BE37b1, COMHILE.

Bbuonorus: ¢orocuHTes, npixaHue, Omocdepa, sKocucTemMa, MHHEpAIbHbIE YIOOpEHUS,
MHUKPOAJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIHbHBIC BEIECTRA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpalbl, TOPHBIE TOPOMABI, IOJE3HBIC
M CKOITaeMEbIe, TOTUIMBO, BOJAHBIC PECYPCHI.
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INTAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA INPOIT'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

JIMMHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pE3yJAbTaThl OCBOCHUS MPOTPAMMBI OCHOBHOTO OOIIEro o0Opa3oBaHUS
JOCTUTAIOTCA B X07ie O0y4EeHHSI XMMUU B €AMHCTBE YU€OHOM U BOCTIUTATETILHOM JIESATEbHOCTH B
COOTBETCTBUHM C TPAJULIHOHHBIMA POCCUMCKHUMH  COIHMOKYIBTYPDHBIMH U  JTyXOBHO-
HPABCTBCHHBIMH IICHHOCTSIMH, MIPUHSATHIMUA B OOIICCTBE MpaBHUJIAMU W HOPMaMH IOBEICHUS H
CIOCOOCTBYIOT MPOLIECCAM CaMOIIO3HAHM S, CAMOPA3BUTHSI U COLIMATIM3AIIUN 00yJaIOLIIXCSL.

JIMYHOCTHBIE pe3y/bTaThl OTPAaXAaOT TOTOBHOCTh OOYJAIONMXCS PYKOBOACTBOBATHCA
CUCTEMOMN IMO3UTUBHBIX I[EHHOCTHBIX OPUEHTALIMN U paCIIMPEHUE OMbITa JAEATEIbHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpuoOTHYECKOTO BOCITUTAHUS |

[[EHHOCTHOTO OTHOIIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUYECKOMY U HayYHOMY
HACJIEeUI0, TOHWMAaHUS 3HAUYEHUS] XMMHUYECKOW HAyKd B KM3HU COBPEMEHHOTO OOIIEeCTBa,
CIOCOOHOCTH BIIAJIETh JOCTOBEPHOW MHQOpMAaIMel O MepeIOBBIX JOCTHIKEHHSIX U OTKPBITHSIX
MHUPOBOW M OTEUYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUIX 00 YCTpPOWCTBE
MUpa U 00IIeCTBA;

2) rpazKJIaHCKOT0 BOCIUTAHMS:

MPEACTaBICHUS O COLMAIBHBIX HOpMax M MpaBUJIaX MEKIUYHOCTHBIX OTHOIICHUN B
KOJUUIEKTUBE, KOMMYHUKATHBHOMN KOMITETEHTHOCTH B 0OIIIECTBEHHO MOJIE3HOM,
y4eOHOMCCIIETIOBATEILCKOM, TBOPYECKOM M JPYrHX BHJAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOi COBMECTHOM IEATENIbHOCTH IPU BBITIOJIHEHUH y4e OHBIX, TO3HABATEIbHBIX 3324,
BBITIOJTHCHUN XUMHYECKUX JKCIIEPUMEHTOB, CO3JaHUU Y4eOHBIX IPOEKTOB, CTPEMIICHUS K
B3aWMOIIOHMMAHUIO W B3aMMOIIOMOIIM B IPOIIECCe TOW y4eOHOW JeATeTbHOCTH, TOTOBHOCTH
OIICHUBAaTh CBOE TOBEJCHHE M TOCTYIIKM CBOMX TOBApHINEW C TO3UIUH HPABCTBEHHBIX H
MPABOBBIX HOPM C YIETOM OCO3HAHUS MTOCIEICTBHI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUS

MHPOBO33pEHUYECKME  MpPEACTaBIEHUS O  BEIECTBE M  XUMHUYECKOM  peakiuu,
COOTBETCTBYIOLIE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKd U COCTAaBJISIONME OCHOBY IS
MOHMMaHUsI  CYIIHOCTH HAyYHOW KapTUHBI MHpa, MpEICTaBiICHUs 00 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHUS MPHUPOJbI, B3AMMOCBS3SIX YEIOBEKA C MPUPOJHON Cpemoid, O poiIu
XUMUH B TO3HAHUH dTHX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHbIE MOTHBBI, HaIllpaBICHHbIC HA IOJIY4Y€HHWE HOBBIX 3HAHUU MO XUMHH,
HeoOXoMMMbIEe Ui OOBSCHEHHsS HAOMIOJaeMbIX MPOIECCOB U SBJICHUHN, MO3HABATEIBbHOM,
WH(POPMAITMOHHON M YU TATEIBCKON KYJIbTYPhI, B TOM YHCJIC HABBIKOB CAMOCTOSTEIIEHON PabOThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOU JHUTEPaTypOH, MOCTYITHBIMU TEXHUYECKHUMH CpPEACTBAMHU
WH(QOPMAITMOHHBIX TEXHOJIOTHH;

HHTEpeC K OOy4eHHWI0 W TO3HAHWIO, JII0003HATETHFHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caMo00pa30BaHMIO, MPOEKTHOW U HCCIENOBATENBCKON AEATENIbHOCTH, K OCO3HAaHHOMY BBIOODY
HaIPaBJICHHOCTH U YPOBHS O0YUEHUS B JAJTbHEUIIIEM;

4) popMHUpPOBaHUS KYJILTYPbI 310POBbSI:

OCO3HAHHME IIEHHOCTU KH3HH, OTBETCTBEHHOIO OTHOIIEHHS K CBOEMY 3I0POBBIO,
YCTAaHOBKM Ha 37I0POBBI 00pa3 >KU3HH, OCO3HAHWE IOCIEICTBHUH M HEMPUATHE BPETHBIX
NPUBBIYEK (YIOTPEOJICHUS aJIKOTOJS, HAPKOTHUKOB, KypeHHSs), HEOOXOIMMOCTH COOJIOACHUS
npaBuil 0O€30MaCHOCTU IMpH OOpaLICHHH € XMMHYECKMMM BEILECTBAMH B OBITY U pPEAIbHOM
KU3HH;

5) Tpy10BOro BOCIIMTAHUS

MHTEpEC K MPAKTUYECKOMY M3YUeHHUIO TTpodeccrii U Tpyaa pa3iuyHOTO Poja, YBaXKECHHE K
TPYAy H pe3ylnbTaTaM TpPYAOBOM [ESTENbHOCTH, B TOM YHCJIE Ha OCHOBE NPHUMEHEHUS

NpEaAMCTHBIX 3HaHUHA 110 XHUMUH, OCO3HAHHBIHN BBI60p HHﬂHBHHyaJILHOﬁ TPaCKTOpUU
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MPOJOJKCHUST O0pa30BaHMsI C Y4ETOM JIMYHOCTHBIX HHTEPECOB U CHOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycrenmHon MnpodecCHOHATBHON NEATEIbHOCTH U
pa3BUTHS HEOOXOMMBIX YMEHHI, TOTOBHOCTh aJaliTUPOBATHCS B MPOPECCHOHANLHOM cpejie;

6) 3K0JIOrHY€e CKOr0 BOCIIMTAHMS

AKOJIOTUYECKH I1€JIeCO00pa3HOe OTHOIICHHWE K MPUPOJIC KaK MCTOYHHKY KU3HU Ha 3emIle,
OCHOBE €€ CYIIeCTBOBAHMS, MOHUMAaHHE IIEHHOCTH 3[0pOBOro u Oe3omacHOro obpasza >KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3NUYECKOMY U TICHXHYECKOMY 3I0POBBIO,
OCO3HAHUE IEHHOCTH COOJIIOACHUS TIPaBUJI O€30TIaCHOTO MTOBECHUS MPU padoTe ¢ BEIIECTBAMHU,
a TaKKe B CUTYalUAX, YTPOKAIOUMX 3J0POBbIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH TPUMEHSTH 3HAHUS, IOJy4aeMble MPU HU3YYCHUU XUMHUH, JUISI PELICHUS
3aJ]a4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOJHON CPeoH, UIsl MOBBIILEHHUS YPOBHS 3KOJIOTHYECKON
KYJIBTYPbI, OCO3HAHUS TJI00ATHOTO XapakTepa SKOJIOTUYECKUX MPpOoOJIeM U MyTeld UX pelieHUs
MOCPEICTBOM METOJIOB XMMHH, FKOJIOTHMUYECKOTO MBIIUICHHS, YMEHUSI PYKOBOJICTBOBATHCS UM B
MO3HABATEIbHON, KOMMYHUKATUBHOW U COLIMAJIBHOM MPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MerampeaMETHBIX Pe3yJbTAaTOB BBIACISAIOT 3HAYMMBbIE i1 (POpMUpPOBaHUS
MHUPOBO33pEHHUs OOIIEHAYyYHbIe TMOHATHS (3aKOH, TEOpHUs, MPUHIIMI, THIOTe3a, (akT, cucreMa,
Mpoliece, IKCIIEPUMEHT U JPYroe.), KOTOPhIE MCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YIEOHBIX
MpeaMeTax 1 MO3BOJISIFOT Ha OCHOBE 3HAHUW U3 ITUX IPEAMETOB (JOPMUPOBATH MPECTABICHHUE O
[[EJIOCTHOM Hay4YHOW KapTUHE MHpa, U YHUBEpCcajbHbIC ydeOHbIE NeCTBUA (ITO3HABATEIbHBIE,
KOMMYHHUKATUBHBIE, PETYISITUBHBIC), KOTOpbIE 00eCreuynBarOT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOATEIIFHOMY TIJIAHUPOBAHUIO U OCYIICCTBIICHUIO YI€OHOH JESITETbHOCTH.

Ilo3naBare/ibHBbIE YHHBEPCAJIbHbIE YUeOHbIE 1e HICTBHUS

ba3oBble 1oruveckue 1eicTBUA:

YMEHHSI HCIOJIB30BaTh TPUEMBI JIOTHYECKOTO MBINUICHUSI TP OCBOCHHHM 3HAHUM:
pacKpeIBaTh CMBICT XHMHUYECKMX TOHSTHH  (BBIACNATh WX XapaKTepHblE MPHU3HAKU,
YCTaHABJIMBATh B3aMMOCBS3b C JAPYIUMH MOHSTHUSIMU ), UCIIOIB30BATh MOHSTHUS IJIs1 OOBSICHEHUS
OTIENbHBIX (JAaKTOB W SBJIICHWH, BBHIOMpATh OCHOBAHUS WM KPUTEPUH ISl KIACCH(PUKAITMT
XAUMHUYECKHX BEIIECTB M XMMUYECKUX PEaKIHNI, YCTaHABIMBATh NPUUMHHO-CJIECTBEHHbBIE CBSI3U
MEXIy OOBEKTaMH M3Yy4eHU S, CTPOUTH JIOTUUECKUE PACCYKICHUS (MHIYKTUBHBIE, JETYKTUBHbIE,
110 aHAJIOTHH ), IeaTh BHIBOBI U 3aKITIOYCHUS;

YMEHHE NPUMEHSTh B MPOIECCE MO3HAHUS MOHATHUS (IPEIMETHBIE U METANPEIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIHM, HCIOJIb3yeMbleé B XWMHH, MPEOOpPa30OBBIBATH IIMPOKO
NpUMEHSEMbIE B XUMHH MOJICJIbHBIC MPEACTAaBICHUS — XUMHUYECKUU 3HAK (CHMBOJII 3JIEMEHTA),
xuMuueckass (opMmyaa M ypaBHEHHE XHMHUYECKOW pEaKUuu — TpPH pEeIieHHH y4eOHO-
MO3HABATEIBHBIX 33734, C VYYETOM OTUX MOJECIBHBIX TPEACTABICHUM BBIABISITH W
XapaKTepu30BaTh CYIIECTBEHHbIE MPU3HAKH U3Y4aeMbIX OOBEKTOB — XMMHUYECKUX BEILIECTB U
XAMHUYECKHX PEAKIHH, BBISBIATH OOIME 3aKOHOMEPHOCTHU, MPUUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTHUBOPEYHS B U3y4aeMBIX MPOIIECCaX U SIBJICHUSIX.

ba3zoBble ucciiegoBare/ibCKue AeiCTBUA .

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOIMPOCHl B Kaue€CTBE MHCTPYMEHTA IMO3HAHUS, a
Talkke B KayecTBE OCHOBBI s (OPMHUPOBAHUS THUIOTE3bl IO MPOBEpPKE MPABUIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUN;

MpUOOpPETEHHUE ONbITa MO TJIAHUPOBAHMIO, OPTaHU3ALNU U TPOBEICHUIO YUCHHYECKUX
SKCIIEPUMEHTOB, yMEHUE HAOII0AATh 3a XOJIOM IIpoliecca, CaMOCTOSTEIbHO TPOTHO3UPOBATH €T0
pe3ynbTaT, (GopMymupoBaTh O0OOIIEHHS W BBIBOJBI MO pe3yjbTaTaM MPOBEACHHOTO ONBITA,
M CCIICIOBAHU S, COCTABIIATh OTYET O MPOJICIIAHHON padoTe.

Padora ¢ undopmaumeii:

YMEHUE BBIOMPATh, aHAIU3UPOBATH U UHTEPIPETHPOBATH MHPOPMAITUIO PA3TMYHBIX BHIO0B
1 (OpM TMpeCTaBICHUS, TTOTYIaeMYI0 U3 Pa3HBIX UCTOYHUKOB (HAYYHO-TIOMYJIIpHAs JIUTEpaTypa
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XUMHUYECKOTO  COJICpXKaHHS, CHpaBOYHBbIE mocoOus, pecypcsl VHTepHETa), KpPUTHUUYECKU
OILICHUBATh MPOTHBOPEYUBYIO M HEJIOCTOBEPHYIO HH(POPMAIHIO;

yYMEHUE MPUMEHSTh Pa3MTuyHble METOJIbI U 3aMPOCHI IPU MOUCKE U 0TOOPE HHPOPMAITUU U
COOTBETCTBYIOLMX JAHHBIX, HEOOXOAMMBIX ISl BHITTOJIHEHUS Y4eOHBIX U TTO3HABATEIbHBIX 3a1a4
OTIpE/ICTIEHHOTO THUIIA, TPUOOpPETEeHHE OIBITa B 00JACTH HWCHOJB30BaHUS HH(MOPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTH, OBJaJIeHUE KyJIbTYpOl aKTUBHOTO MCIIOJb30BAHUS PA3IMUHBIX
MOMCKOBBIX CHUCTEM, CaMOCTOSTENIbHO BBIOMPATh ONTUMAIBHYIO (OPMY TPEACTaBICHUS
uH(OpMAIMM W WILTIOCTPUPOBATH pEIIAeMbIe 3a7adll HECIOKHBIMH CXEeMaMH, THarpaMMaMu,
apyrumu opmamu rpaduKi U UX KOMOMHAIUAMM;

YMEHHE MHCIOJb30BaTh M aHAJIU3UPOBATh B Ipolecce y4eOHOM M HCCiIe0BaTENbCKON
JEeSITeTbHOCTH UH(OPMALINIO O BIUSHUHM TPOMBIITICHHOCTH, CEIBCKOTO XO35IMCTBA U TPAaHCIIOpTa
Ha COCTOSIHME OKPYXAaIoIell MPUPOTHON Cpeibl.

KoMMyHHMKAaTHBHBIE YHUBepPCcaJbHbIe YUyeOHbIe JeiicTBUS:

YMEHHS 3aJaBaTh BOMPOCH (B Xoae nuaimora W (WJIM) JTUCKYCCHU) TIO CYIIECTBY
oOcyxmaeMoll TeMbl, (QOpPMYIHpPOBaTh CBOU MPEAJIOKEHHS OTHOCHUTEIBHO BBIOJIHEHHUS
MPEeUI0KEHHOM 33/1a4u;

YMEHUS TPEJICTABIATh MOMyYeHHbIE Pe3yIbTaThl IO3HABATEIBHOMN AESITEIHHOCTH B YCTHBIX
U THCbMEHHBIX TEKCTaX; JeNaTh IPEe3eHTAlUI0 pPe3yAbTaTOB BBIMOJHEHUS XWMHUYECKOTO
SKCIIEPUMEHTa (J1a00paTOPHOTO OMbITa, Ja0OPaTOPHON pabOTHl MO HMCCIEAOBAHUIO CBOWMCTB
BEINECTB, YYEOHOTO TIPOCKTA);

YMEHHS Y4eOHOTO COTPYAHHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOMW IO3HABATEILHOW H
HCCIIEIOBATENIbCKON JIEATENIbHOCTH MPHU PEIIEHUH BO3HHUKAIOINMX MPoOJeM Ha OCHOBE yuéTa
Oo0IMX MHTEPECOB U COIIACOBAHMS MO3UIUN (00CYyXAeHHS, OOMEH MHEHUSIMU, «MO3TOBBHIE
IITYPMBI», KOOPJIUHAIMS COBMECTHBIX JICHCTBUH, ONpEeNICHIEe KPUTEPUEB MO OIICHKE KayeCcTBa
BBITTOJIHEHHOM paOOTHI U IPYyIUe).

PerynsiTuBHbIe YHUBepcaJbHbIe Y4eOHbIe e HCTBUSA:

YMEHUE CaMOCTOSITEIbHO OMPENENATh LEIN JESTEIbHOCTH, MJIAaHUPOBAaTh, OCYILECTBIIATH,
KOHTPOJIMPOBATh M TPH HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO JIESTEIBHOCTh, BHIOMPAThH
HaubOonee dS(dekTuBHBIE CIMOCOOBI  pemleHHs y4eOHBIX M IIO3HABaTENbHBIX  3ajad,
CaMOCTOATEIBHO COCTAaBJIATh WM KOPPEKTHPOBATh IPEUIOKEHHBIM AITOPUTM JECUCTBUU IIPU
BBIMIOJIHEHUU 33JaHUil C y4ETOM TMOJYy4eHUs HOBBIX 3HAHUUW 00 M3ydaeMbIX OOBEKTax —
BEIIECTBAX U PEAKIUAX, OLEHUBATH COOTBETCTBHUE MOIYYEHHOIO pe3yJibTaTa 3asBJICHHOHN LNy,
YMEHHE HUCIOJIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IIPE/UIaraeMble B YCIOBUH 33JaHHH.

INPEJIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pE3ylIbTaTOB I10 OCBOCHHUIO OOS3aTEIBHOTO COJEPKAHMS,
YCTAaHOBJICHHOTO JaHHOW (enepanbHON paboyeil mporpaMMoil, BBIAENSIOT: OCBOEHHBIE
OoOyJaoIMMHCS HaydyHblE 3HAHUS, YMEHUS U CIocoObl JeHCTBUMU, crnenuduyueckue s
OpeaIMETHON o0macTu «XUMHs», BUIBI JEATEIBHOCTH IO TMOJYYEHHWI0O HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHMIO U TPIMEHEHHUIO B PA3TUYHBIX yICOHBIX M HOBBIX CUTYAIHSIX.

K koHmy oOydeHust B 8 Kiacce NpeIMETHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaxaTb CPOPMUPOBAHHOCTH Yy OOYJAIOIIMXCSI YMEHUM:

® pacKpbhIBaTh CMBICII OCHOBHBIX XHUMHMUYECKUX MOHSTHI: aTOM, MOJEKyJIa, XUMHUYECKUI

BJIEMEHT, TMPOCTOE BEILECTBO, CJOXHOE BELIECTBO, CcMech (OJHOpPOJHAs U
HEO/JIHOPOJHAs), BAJIEHTHOCTb, OTHOCHTENIbHAs aTOMHash M MOJEKyJIspHas Macca,
KOJIMYECTBO BEILECTBA, MOJb, MOJIIPHAs Macca, MaccoBas JOJs XUMHYECKOrO
9JIEMEHTa B COCAMHEHHMH, MOJISIPHBIH O00BEM, OKCHJ, KUCIOTa, OCHOBAaHUE, COJIb,
AJIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XM MUUECKasi PeaKusl, KIIacCU(pUKaIUsI
peaKiuii: peakiiuy COeUHEHUs], PeaKI[MU Pa3I0KEeHUs, PeaK[MU 3aMeIICHH S, PEaKInu
o0MeHa, 9K30- U PHJIOTEPMUUYECKUE PEAKLUH, TETIJIOBON d(PeKT peakuuu, siapo aToma,
AJIEKTPOHHBIA CJIOM aToma, aToMHas OpOUTa b, paguyc aToMa, XUMHUYECKas CBS3b,
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NOJIIpHAsl M HENoJIApHAs KOBAJIEHTHAsl CBSA3b, MOHHAs CBsI3b, MOH, KaTHMOH, aHUOH,
pacTBOp, MaccoBas A0Js BELECTBa (IPOLIEHTHAsI KOHLIEHTpAIus) B PaCTBOPE;

® UTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHSTUM U MPUMEHSATH ITHU
MOHSITUS TPU OMTMCAHUU BEIIECTB U UX MPEBPAIICHUH;

® CMOJB30BaTh XWMHUUYECKYI0 CHMBOJIUKY [JIi COCTaBlieHHUs (OpMyNT BeLIECTB U
YPaBHEHUM XUMHUYECKUX PEAKLMH;

® OmnpeneisaTh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COCIMHEHHSX, CTENEHb
OKUCJIEHHSI DJIEMEHTOB B OWHApHBIX COEIUHEHUSX, MPUHAUIEKHOCTh BELIECTB K
ONnpenenéHHOMY Kaccy COeAMHEHUW 1o QopmynaM, BHJ XUMHYECKOM CBS3U
(koBajsieHTHAasl U HOHHAs) B HEOPTaHMYECKUX COCIUHEHUSIX;

e packpeiBarh cmbici Ilepmommueckoro 3akoHa /[[. M. MenneneeBa: JeMOHCTPUPOBATh
MOHMMaHUE MEPUOAUYECKOM 3aBHCHMOCTU CBOICTB XMMHYECKHUX 3JIEMEHTOB OT HX
nonoxeHuss B Ilepmonnueckoll cucTeMe, 3aKOHOB COXPaHEHMS MAacChl BEIIECTB,
IIOCTOSIHCTBA COCTAaBa, aTOMHO-MOJIEKYJISIPHOTO YUYEHHUs, 3aKOHAa ABOrajpo;

® ONHWCHIBAaTh M Xapakrepu3oBaTh TabmuuHyto Qopmy Ilepuoanueckoil cucTeMsl
XAUMUYECKUX DJIEMEHTOB: Pa3NuyaTh IMOHATUS «JIaBHAs MOATpymma (A-Tpymnma)» u
«obounas monrpynmna (b-rpynma)»y, Mameie W OOJBIME MEPHOJIBI, COOTHOCHTH
0003HaUeHMs, KOTOpble uMeroTcs B Tabnuie «llepuonnueckas cucteMa XUMHUUYECKHX
anemeHToB JI. 1. MeHneneeBa» ¢ 4MCIOBBIMU XapaKTEpUCTHKAMHU CTPOCHHUS aTOMOB
XUMUYECKHX D3JIEMEHTOB (CocTaB M 3apsan sjapa, oOlee 4YHCIO D3JIEKTPOHOB H
pacrpeeneHre UX Mo SJIEKTPOHHBIM CIIOSIM);

e KIacCU(PUUUPOBATH XUMHUYECKUE AJIEMEHTbI, HEOPraHUUECKHE BEILIECTBA, XUMUYECKUE
peakuuu (IO YHUCIY W COCTaBY YYacTBYIOIMX B PEAKIUM BEILECTB, MO TEMJIOBOMY
spdexry);

® XapaKTepU30BaTh (OMUCHIBATH) OOIME XWMHUYECKHE CBOMCTBA BEIIECTB Pa3TUYHBIX
KTaccoB, TMOATBEPXKAAas ONHCAaHWE TMpPUMEpPaMH  MOJEKYISIPHBIX  YpaBHEHHI
COOTBETCTBYIOIMX XHUMHUUYECKUX PEAKIH;

® [POTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX Ka4€CTBEHHOTO COCTaBa,
BO3MO>KHOCTH ITPOTEKAHUSI XUMUUYECKUX MPEBPAILEHUH B Pa3INUHbIX YCIOBUSIX;

® BBIUUCIATH OTHOCUTENIBHYIO MOJEKYISPHYIO M MOJIIPHYIO Macchl BEIIECTB, MACCOBYIO
JIOJI0 XMMHMYECKOTO 3JIeMEHTa Mo (opMysie COSAMHEHMs], MAaCCOBYIO JOJIIO BEIIECTBA B
pacTBOpe, MPOBOJAUTH PacYEThI O YPaBHEHUIO XUMUYECKON pEaKIuu;

® [PUMEHSITH OCHOBHBIC ONEPALIMU MBICIUTEIBHON NESITEIbHOCTH — aHAlM3 U CHUHTE3,
CpaBHEHHE, 0000IEHNE, CHCTEMAaTU3aLNI0, KIacCu(DUKAIMIO, BBISBICHHE MPUYUHHO -
CJIEICTBEHHBIX CBSI3€M — JUIsl M3Y4EHHMS CBOMCTB BELIECTB UM XUMHUYECKUX DPEaKIUU,
€CTeCTBEHHO-HayyHble =~ METO/Abl  IO3HaHUsA  —  HaOmoJeHue,  HU3MepeHHue,
MOJIEIIMPOBAHUE, SKCIIEPUMEHT (PEaIbHBIN U MBICICHHBIH);

e cleloBaTh IMpaBUJaM IOJB30BAHUS XUMHUUYECKOHW TMOCYIOH U J1abOpaTOpHBIM
o0opyoBaHHEM, a TalKe IpaBHJIaM OOpalleHUS C BEIIECTBAMU B COOTBETCTBUHU C
MHCTPYKIHSAMH IO BBIMOJHEHUIO Ja0OPAaTOPHBIX XUMUYECKUX OMBITOB MO MOTY4EHHUIO
U coOMpaHUIO Tra3000pa3HbIX BEHIECTB (BOJOPOAA M KUCIOPOJA), MPUTOTOBJICHUIO
pacTBOPOB C ONPEACIEHHON MacCOBOM J0JEH pacTBOPEHHOIO BEUIECTBA, IJIAHUPOBATH
U MPOBOAUTH XUMHYECKUE HKCIIEPUMEHTHI 110 pacliO3HABAHUIO PACTBOPOB ILEJIOUYEH U
KUCJIOT C TIOMOIIBI0 MHIUKATOPOB (J1akMyc, (eHondranenH, METUIIOPAHK U APYTUe).

K xonmy oOydyeHnus B 9 Kjacce mpeIMETHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

OTpaXkaTh CPOPMUPOBAHHOCTH Y OOyJAIONMXCSI YMEHUM:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMMYECKUX IOHSTUN: XUMHUUYECKUH 3JIEMEHT, aTOM,
MOJIEKYJIa, UOH, KaTUOH, aHHOH, IIPOCTOE BEIIECTBO, CJI0KHOE BELIECTBO, BAJIECHTHOCTb,
AJIEKTPOOTPULIATEIBHOCTD, CTEIEHb OKHCIIECHMS, XUMHUUYECKas pEaKuusi, XMMHYECKas
CBsI3b, TETUIOBON A(hPEeKT peakiuu, MOJb, MOJISPHBIA 00BEM, PACTBOP, DJIEKTPOIHTHI,

Crp. 14



HEDJICKTPOJIUTHI, JJICKTPOJIUTHYECKAs JUCCOLMAIUs, pEaKiuh HOHHOTO OOMeHa,
KaTaju3aTrop, XUMHUYECKOE paBHOBecHe, oOpaThUMble U HEOOpaTUMBbIE peaKiuu,
OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIE ~ PEAKIUU,  OKUCIMUTENb,  BOCCTAHOBUTEID,
OKHCJIEHHE W BOCCTAaHOBJICHHE, AJIOTPONUs, aM(OTEepHOCTh, XMUMHUECKas CBS3b
(koBaJieHTHas, MOHHAas, METaJUIMuecKas), KpHUCTaJUIMUeCKas pEeUETKa, KOppo3us
METAJIOB, CIUIaBbl, CKOPOCTb XUMHYECKOM pEaKuu, MPEACIbHO IOIYCTUMAs
xoHueHTpauus [IJIK BemecTsa;
WJUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKMX ITOHATUH U NPHUMEHSTH 3TH
MIOHATHS IPU ONMCAHUU BEILECTB U UX NPEBPAILCHUI;
UCIIOJIb30BAaTh XUMHUYECKYI0O CHMBOJIMKY JJIsl COCTaBieHUs (OpMyd BEUIECTB U
YPAaBHEHUU XUMUYECKUX PEAKLU;
ONpENENATh BAJEHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX DJJIEMEHTOB B
COCIUHEHHUSX PA3IUYHOIO COCTaBa, IMPUHAIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy COEIMHEHUN mo (opMmynam, BHUJ XUMHUUYECKOH CBS3M (KOBaJICHTHAas, MOHHAad,
MeTaJUIMYecKasi) B HEOPraHMYeCKUX COEAMHEHUAX, 3apsl HOHAa IO XUMHYECKOU
dopmyne, xapakrep cpeibl B BOAHBIX pacTBOpPAaxX HEOPraHMYECKUX COCIUHEHHUH, THII
KPUCTAJUINYECKON PEHIETKH KOHKPETHOTO BEIIECTBA;
packpeiBaTh cMbich [lepuonnueckoro 3akona JI. M. MennaeneeBa U 1€MOHCTPUPOBATH
€ro MOHMMaHMe: OMUCHIBATh M XapaKTepu3oBaTh TabuuuHyto Gopmy Ileproanueckoil
CUCTEMBbl XMMHUYECKHUX AJIEMEHTOB: pPa3lnyaTh MOHATHS «JaBHas mnoarpynna (A-
rpynma)» u «1obounas noxarpynna (b-rpymma)»y, Mambie W OOJbIIME TIEPHOJBI,
COOTHOCHUTH O0O3HAYEHHUs, KOTOpble MMEIOTCA B MEPUOAMYECKON Tabmuie, ¢
YHCJIOBBIMU XapaKT€PUCTHUKAMH CTPOCHUS aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB U
3apsz sapa, oOliee YUCIIO IEKTPOHOB U paclpeieieHUe UX IO AJIEKTPOHHBIM CIIOSM),
OOBACHATH OOIME 3aKOHOMEPHOCTH B HW3MEHEHUU CBOHCTB »JIIEMEHTOB U UX
COEIMHEHUM B Mpeesiax MalblX MEPHOIOB U INIaBHBIX MOATPYII C YUETOM CTPOCHUS
UX aTOMOB;
KIaCCH(UITMPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTAHUUYECKHE BEIECCTBA, XUMUYECKIE
peakuuu (IO YUCIy U COCTaBY y4acTBYIOLUMX B PEAKIUU BEILECTB, 110 TEIIIOBOMY
3¢deKTy, 0 U3MEHEHHUIO CTENEHEH OKUCICHUSI XAMHUYECKUX JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBaTh) OOIME H CHCU(PUISCKHE XUMHYECKHE CBOMCTBA
IIPOCTBIX U CJIOKHBIX BEIIECTB, IOATBEPXKAAs ONUCAHUE TPUMEPAMU MOJIEKYJIIPHBIX U
MOHHBIX YPABHEHU! COOTBETCTBYIOIIMX XUMHYECKUX PEAKIIUN;
COCTaBJIATh YPaBHEHUS DJIEKTPOJIUTUYECKON AMCCOLUALMM KUCIOT, IIEJI0YEN U colel,
MOJIHBIE U COKpAIIEHHBIC YPAaBHEHMS PEAKIIMil HOHHOTO OOMEeHa, ypaBHEHHS PEaKIi,
MOATBEPKAAONMX  CYIIECTBOBAHME TIE€HETUYECKOM CBS3M MEXIy BEIIECTBAMHU
pa3IMYHbIX KIIACCOB;
PacKpbhIBaTh CYIIHOCTb OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUHN IOCPEICTBOM
COCTaBJIEHHU S AJIEKTPOHHOTO OajlaHca ITHX PEaKInii;
IIPOTHO3UPOBATH CBOICTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOEHMS, BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX MPEBPALICHUN B Pa3IMUHbBIX YCIOBUSX;
BBIYHUCIIATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO Macchl BEILECTB, MAaCCOBYIO
JIOJTF0 XMMHYECKOTO 3JIeMEHTa 10 (opMyJie COSAMHEHHMSI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, IPOBOAUTH PACUETHI 110 YPABHEHUIO XMMUYECKOM PEaKIuy;
coOnrofaTh MpaBWiIa IMOJNb30BAaHUSA XUMHUYECKOM MOCYIOM M J1abopaTOpHBIM
o0opyzoBaHMEM, a TalKKe MpaBHiia OOpAaIlIEHMs] C BEIIECTBAMH B COOTBETCTBHM C
UHCTPYKIUSAMH 110 BBIMOJHEHHIO JTa0OPATOPHBIX XUMUYECKUX OIBITOB IO MOJYYEHUIO
U COOMPaHUIO ra3000pa3HBIX BEIIECTB (AMMHAKa U YITIEKUCIIOTO Ta3a);
IIPOBOJUTBH PEAKLHUH, IMOATBEPKIAIONME KAUYECTBEHHBIN COCTAB PA3JINYHBIX BELIECTB!
pacrio3HaBaTh ONBITHBIM IYTEM XJIOpHA-, OpoMHI-, HOAHWA-, KapOoHaT-, docdar-,
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CUJIMKAT-, Cynb(aT-, THAPOKCHUI-WOHBI, KATHOHBl aMMOHHUS W HOHBI H3y4CHHBIX
METaJJIOB, MPUCYTCTBYIONME B BOAHBIX PACTBOPAX HEOPTaHMYECKUX BEILECCTB;
MPUMEHATh OCHOBHBIE ONEPALIMU MBICIUTEIBbHON IEATEIbBHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHUE, O0000IIEHHWE, CHCTEMAaTH3allUi0, BBISBICHUE TPUYMHHO-CIEACTBEHHBIX
CBSI3e — IJI1 M3YYECHUS CBOWMCTB BEHIECTB U XMMHUYECKHX PEaKIUil, €CTECTBEHHO-
HaydHble METOAbl TO3HaHUsA — HaOmoJeHHue, W3MEpEeHHUe, MOJICITHPOBAHHUE,
HKCIIEPUMEHT (peabHbIN U MBICIICHHBIN ).
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TEMATHYECKOE IINIAHUPOBAHUE
8 KUIACC

Ne

HaumeHnoBaHue pasjiesioB u

KoanyecTrBo 4acoB

KonrpoabHubie

IIpakTH4Yeckue

JuieKTpOoHHBbIE (U poBHIE)

n/m TeM MPOrpaMMbI Bcero paGOTEI - o0pa3oBaTeJ/ibHbIE pecypchl
Paszneu 1. IlepBoHayajibHble XUMHYECKHE OHATHS
Xumusi — BakHasg 00J1acTh
11 €CTECTBO3HAHUSA U 5 5 bubnmorexa [IOK
MPAKTHYECKOU JEATETbHOCTH https://m.edsoo.ru/7f41837c
YyeJIoBeKa
12 BemectBa 1 xumMuueckue 15 1 bu6mmoreka [IOK
peaxiuu https://m.edsoo.ru/7f41837c¢
Hrtoro 1o paznerny 20
Paznen 2. BaxkHelinme npeacTaBuTe M HEOPraHnyecCKUX BelleCTB
21 Bosnyx. Kucnopon. Ilonsrue 6 bubmuotexa LIOK
00 oKcHIax https://m.edsoo.ru/7#41837c
29 Bonopon. Tlonsrue o 8 1 bubnuoreka [IOK
KHCJIOTaX M COJISIX https://m.edsoo.ru/7f41837c
23 Bona. Pacteopsl. [lonsitue 00 5 1 1 bubnuoreka LIOK
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KITaCChI 11 1 1 bu6moTeka [IOK
HEOPTraHMYECKUX COSAMHEHUN https://m.edsoo.ru/741837c
Hroro no pazneny 30

Paznen 3. [lepuoanueckmii 3axon u Ile
Xumuyeckas cBsizb. OKHCJINTEJbHO-BOCCTAHOBUTEJIbHBIC PeaKINu

puoauyeckas cucremMa xummudeckux 3jaemMeHToB /. U. Menneneesa. CtpoeHue aToMoB.

3.1

[lepuoauueckuil 3aKOH U
[lepuoandeckas cucrema
XUMHYECKUX 3jiemeHToB /1. M.
MemnneneeBa. CtpoeHre aToMa

bubmmoreka [IOK
https://m.edsoo.ru/7f41837¢
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XUMHUYECKas CBA3b.

3.2 OKUCHUTEILHO- 8 Bubmiorexa HOK

https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBHBIC peaKHI/II/I

bub6mmoreka [IOK
Hroro no paspeny 15 https://m.edsoo.ru/7f41837c

PesepBHOE Bpems 3 brbmorexa LIOK
P p https://m.edsoo.ru/7f41837c

OBUIEE KOJIMYECTBO YACOB IIO 68

[TPOTPAMME
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9 KJIACC

KoumnuecTBo yacos JIeKTPOHHBIE
HaunMeHoBaHMe pa3ieJioB U TeM (uud poBbIE)
Ne /i HpOTpAMMLI Beero Kourposabhbie | IlpakTuyeckue 06pazoBaTe bHBIE
padoThI padoThI
pecypcbl
Pa3ned 1. BemecTBO M XMMH4YeCKHE peaKIMU
11 [loBTOpeHue u yriryoneHue 3HaHUH 5 1 bu6muotexa LIOK
' OCHOBHBIX pa3JIesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKIX 4 bubmmoreka [IOK
' peakiui https://m.edsoo.ru/7f41a636
13 DJEKTPOJUTHYECKAS AUCCOIHAIHSI. 8 1 1 bu6mmoreka [IOK
' XUMHYECKHE PEAKIIMHU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro mo pazneny 17
Paznen 2. HemeTa/uibl U MX coeTUHE HUSI
21 OO0mas XxapakTepuCcTHKa XUMHUYIECKUX 4 1 bubmmoreka [IOK
' anemenToB VIIA-rpynmel. [Manorenst https://m.edsoo.ru/7f41a636
22| mewennos Vi, Cepan 66 6 ubimorera LOK
' TPYIRL. L-€p https://m.edsoo.ru/7f41a636
COCJTMHCHHUS
OO0mmas xapakTepuCTHKa XMMHUYECKUX
bu6mmoreka [JOK
2.3 aneMeHTOB VA-Tpynmbl. A30T, dochop u ux 7 1 https//m.edsoo.rw/7 412636
COEJTMHEHHUS
2.4 entenron VAo, Vemepan 8 1 2 Bubmmorera LIOK
' " TPYTHIBL. pos https://m.edsoo.ru/7f41a636
KPEMHHI ¥ UX COSAMHEHUS
Uroro no pazneny 25
Paznen 3. MeTaibl ¥ X coeJMHE HUS
. bu6mnoreka IIOK
3.1 Obmpe cofCTBa MeTAILIOR 4 https://m.edsoo.ru/7 413636
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bu6nunoreka [JOK

3.2 Baxueiinme MeTallIbl 1 UX COCAUHCHUS 16 https//m.eds00. rw/741a636
Uroro no pazneny 20
Paznen 4. Xumus u okpykamomas cpeaa

41 B N 3 bu6mnoreka IIOK
: eIIeCTBA M MaTEPHAIBI B KU3HH YEIIOBEK https:/m.edsoo. ru/741a636
Hroro mo pazneny 3
p 3 bu6nmnoreka [IOK

C3CPBHOC BpeMi https//m.edsoo.ru/7f41a636

OBILEE KOJIMHECTBO YACOB I10 ITIPOT'PAMME 68
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MMPOBEPSIEMBIE TPEBOBAHUA K PE3YJIbTATAM OCBOEHHSI OCHOBHOM

OBPA3OBATEJBLHOMN ITPOIPAMMOBI

8 KUIACC
Kon .
1IpOBEPSEMOTo IIpoBepsieMmbie MpeAMeTHbIE Pe3yJIbTATHI 0CBOE HUSI OCHOBHOM
oOpa3zoBarTeJibHOI MPOrpaMMbl OCHOBHOI0 001Ero 00pa3oBaHusi
pe3yJabraTra
1 ITo teme: «IleppoHayaIbHbIC XUMUYECKUE TTOHSTHUSD)
pacKphIBaTh CMBICT OCHOBHBIX XHMHYECKHX IOHSTHW: aTOM,
MOJIEKYJla, XUMHYECKUH JJIEMEHT, IPOCTOE BEIECTBO, CIOKHOE
BEIIIECTBO, CMeCh (OAHOPOJIHAS W HEOJHOPOJHAs), BAJICHTHOCTH,
OTHOCHTENbHAsI AaTOMHAas M MOJIEKYIsIpHas Macca, KOJMYECTBO
11 BEIIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas JOJS XHWMHUUYECKOTO
' JJIEMEHTa B COCIMHEHUH, MOJSPHBIA OOBEM, XUMUYECKas peaKiius,
Klaccu(pUKamus  peakmuii:  peakiud  COCOUHCHHS,  PEAKIHH
pa3loKEeHHs, pPEaKUM 3aMeIleHHs, peakuuu oOMeHa, 5K30- U
SHJOTEPMHUYECKUE DPEAKIUH, TEIUIOBON J(deKT peakiuu, pacTBop,
MaccoBast JI0JIsl BellecTBa (MPOLIeHTHAs KOHIIEHTpaIKsl) B pacTBOpe
19 WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHUYECKMX TOHSITHH U
' NPUMEHSTH 9T MOHSTHUS IPU OMUCAHUHU BEIIECTB U UX MPEBpaliCHU I
13 UCIIOJIB30BATh XMMHUYECKYI0O CHMBOJIUKY I COCTaBJICHUS (HOPMYIT
) BEIIECTB U YpPaBHEHU N XUMUYECKUX PEaKIUil
pacKphIBaTh  CMBICI  3aKOHOB  COXPAaHEHHS MAacChl  BEIIECTB,
1.4 MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO yYEHHS, 3aKoHa
ABoraJipo
15 ONpENENsiTh BAJICHTHOCTh AaTOMOB  JJIEMEHTOB B  OWHApHBIX
] COCTMHEHUSIX
16 KIacCU(UIIUPOBATh XUMHUYECKHE peakuuu (M0 YHUCIAYy M COCTaBY
' YJaCTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEMI0BOMY d(PdeKTy)
17 BBIYHUCIIATh OTHOCHUTEIBHYIO MOJICKYJSIDHYIO M MOJIIPHYIO MAacCChI
' BEILIECTB
18 BBIYHCIISITH MAacCOBYIO JIONIO XHMHYECKOTO 3JIeMeHTa Mo (dopmylie
) COCIUHCHUA,
1.9 BBIUMCIISITH MACCOBYIO JIOJTIO BEIIECTBA B PACTBOPE
MPUMEHSTh €CTECTBEHHOHAYYHBIC METOMBI MTO3HAHHUS — HAOIIOICHUE,
1.10 U3MEpPEHHE,  MOJACIMPOBAHWE,  OKCIIEPUMEHT  (pealbHBId |
MBICIICHHBIH )
2 [To Teme: «BakHelme MnpeacTaBUTENIN HEOPTAHUYECKUX BEIIECCTBY
21 pPacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKUX MOHATHH: OKCHJ,
' KUCJIOTa, OCHOBAHUE, COJIb
29 OTpPEENATh MPUHAUISKHOCTh BEIIECTB K OMPENEIEHHOMY KIAcCy
' COeMHEHU 1o opmymnam
2.3 KJIaCCU(UIIMPOBATh HEOPraHUYECKUE BEILECTBA
2.4 XapaKTepru30BaTh (OMHCHIBATH) OOIME XHMHYSCKHE CBOHCTBA
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BCIICCTB Pa3IMYHBIX KIAaCCOB, IHOATBCPKIAd OIMCAHUEC IIpUMEpaMU
MOJICKYJISIPDHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIIMX XUMHUYCCKUX peaKuHﬁ

2.5

IIPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBHCHMOCTH OT HX
KauCCTBCHHOI'O COCTaBa, BO3MOKHOCTU HPOTCKAHUA XUMHUYCCKUX
npeBpameHHﬁ B PAa3/IMYHBIX YCJIOBUAX

2.6

CIeI0OBAaTh IIpaBUJaM II0JIb30BAHUsS XUMHMYECKOM IIOCYINOH H
nabopaTOpHBIM OOOpPYIOBAaHHMEM, a TaKKe IMpaBUjaM OOpaleHUs C
BEILIECTBAMU B COOTBETCTBUU C HMHCTPYKLMSMU IO BBINOJIHEHUIO
7a00paTOPHBIX XMMHYECKHX OIBITOB MO MOJYYEHUIO U COOMPaHHIO
ra3000pa3HbIX BEMIECTB (BOIOpPOAA M KHCIOPOJA), MPUTOTOBJICHUIO
pacTBOPOB C OIpPENCIEHHOM MAacCOBOM [JOJIEH pPacTBOPEHHOIO
BEILECTBA, [JIAHUPOBATh U IIPOBOJUTH XMMUYECKUE IKCIIEPUMEHTHI 110
pacrmo3HaBaHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C IOMOIIBIO
WHJIMKATOPOB (JTakMyc, (heHoJI(TallenH, METHIIOPAHXK U JPYTrUe)

2.7

MPOBOJIUTH PACUYETHI IO YPABHEHHIO XUMUUECKOW PeaKiuu

I[To Teme: «llepuonnueckuii 3akoH u I[lepuoanueckas cucrema
xumudeckux snemeHToB JI. WM. MenneneeBa. CTpoeHHE aTOMOB.
XI/IMI/I‘-I€CKBJI CBs3b. OKI/ICJII/ITCJIBHO-BOCCTaHOBI/ITeJIBHBIe peaKI_[I/II/I))

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKMX MOHSTHM: AOpO aroma,
9JEKTPOHHBIM CJIOW aroma, aToMHas opOuTanb, pajuyc aroma,
XUMHUYECKasl CBS3b, IOJSPHAs M HEMOJSApHAs KOBAIEHTHAs CBS3b,
JJIEKTPOOTPULIATEIILHOCTh, HWOHHAs CBs3b, HWOH, KAaTHOH, aHWOH,
CTENEHb OKUCIECHUS

3.2

KHaCCI/I(I)I/II_II/IpOBaTB XUMHNYCCKUEC DJICMCHTHBI

3.3

ONMHCHIBATh W XapakTepus3oBarh Tabnmunyio (opmy [lepmomnueckoit
CHUCTEMBbl XHMHYECKMX OJJIEMEHTOB: pa3M4aTh MOHATUS <«TJIaBHAs

noarpynna (Arpynma)y u «1obouHas moarpynma (brpymma)y,
«Maibie» 1 «OO0JIbIE) MEePUOIbI

3.4

packpeiBath cMbica llepuonnueckoro 3axona J[.M. Menneneesa:
JIEMOHCTPUPOBATH IOHUMAHHUE IEPUOINYECKON 3aBUCUMOCTU CBOWMCTB
XUMUUYECKUX DHJIEMEHTOB OT HUX nonoxkeHus B llepuoanyeckoit
CHCTEME

3.5

COOTHOCHUTH  OOO3HAUCHHWS, KOTOpbIE HMMEIOTCI B  TaOIuIe
«lepnognueckas cucreMa XUMHUYECKUX 3JIEMEHTOB JI.H.
MenieneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XAMHYECKMX DJIEMEHTOB (COCTaB W 3apsa sapa, oOIee YHCIIo
9JIEKTPOHOB U PACHPENICTICHUE UX MO AJIEKTPOHHBIM CIIOSIM)

3.6

OIpCACIIATH CTCIICHb OKHCJICHUA 9JICMCHTOB B 6I/IHapHLIX
COCINHCHHUAX

3.7

ONpCACIIAATE BU XUMHYECKOM CBS3U (KOBaJIeHTHaSI u I/IOHHaH) B
HCOPTraHNYCCKHUX COCAMHCHUAX

9 KJIACC

Kon
NpoBepPsieMOro
pe3yjabTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOEHUSI OCHOBHOM
00pa3oBaTe/IbHON NMPOrpaMMbl OCHOBHOTO 001IeT0 00pa30BaHuUs
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ITo Teme: «BemecTBO M XUMHYECKasi PEAKIIUSD)

1.1

pacKpbIBaTh CMBICII OCHOBHBIX XWMHUUYECKHX IIOHSTUH: pacTBOp,
3JIEKTPOJIUTHI, HEJJEKTPOIUTHI, 3JIEKTPOJIUTHYECKAsT TUCCOIMALINS,
peakuu HMOHHOTO OOMEHa, KaTalu3aTop, XMMHYECKOe paBHOBECHE,
oOpatumble u HeoOpaTumble peakuuu,
OKHMCJIMTEIIbBHOBOCCTAHOBUTEIIbHBIE peakuuu, OKHCJINTEb,
BOCCTAHOBUTENb, OKUCIEHUE M BOCCTAHOBJIEHHE, aAJIOTPOINMS,
aM(pOTEepHOCTh,  XMMHUYECKas  CBs3b  (KOBaJEHTHAs, HOHHA,
METaJUIM4ecKasi), KpHUCTaJUIMuecKas pemieTka, CIUIaBbl, CKOPOCTh
XUMHUUYECKON PEaKUnu

1.2

HUIUTIOCTPUPOBATH B3aUMOCBA3b OCHOBHBLIX XUMHYCCKUX MOHATUN U
MPUMCHATL 5TH IMOHATUA IPKU OITMCAHWU BCIICCTB U UX HpeBpaH_IeHI/Iﬁ

1.3

COCTaBJIAATh YPAaBHEHMS DJIEKTPOJIMTHUYECKOW UCCOLMALUUA KHUCIIOT,
LICJI0YE M COJIeH, IOJHBIE M COKpAICHHBIC YPAaBHEHHUS DPEAKIUN
MOHHOTO OOMEHa

1.4

PACKpbIBATh CYHIHOCTHE OKHCIMUTCIBHO-BOCCTAHOBUTCIIBHBIX pealqmﬁ
IMOCPECACTBOM COCTABJICHUS SJICKTPOHHOTO OaraHca 3TUX peaKLII/Iﬁ

1.5

MPOBOJUTH PACUETHI IO YPABHEHUIO XUMUUECKOW PEeaKUu

ITo temam: «HemeTtayibl M WX COSIMHCHHS» M «MeTalsiel M WX
COEIMHEHU S

2.1

XapaKkTepu30BaTh (OMUCHIBATH) OOIHE U CIICIU(PUICCKIE XUMHUYECKHIE
CBOMCTBA MPOCTBIX U CIOKHBIX BEIIECTB, MOATBEPKIasi OMHCAHHE
MpUMEPaMU MOJICKY/ISPHBIX U MOHHBIX YPAaBHEHHUI COOTBETCTBYIOIIMX
XAMHYECKUX PEAKIIUI

2.2

COCTaBJIATbL YPAaBHCHUA peaKm/Iﬁ, MOATBCPKAAOIMX CYIICCTBOBAHHC
TEHETHYECKOHN CBS3U MCXKIY BCHICCTBAMMU PA3JIMYHBIX KIIACCOB

2.3

MPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT MX CTPOCHMUS,
BO3MOXHOCTU NPOTEKaHUS XUMHYECKUX MPEBPALLICHUN B Pa3IMYHbIX
YCIOBUSIX

2.4

ClIeZIOBaTh MpPaBWJIaM  IOJI30BAHUS XUMHYECKOM TIOCYIOH |
nabopaTOpHBIM OO0OpPYIOBAaHHMEM, a TaKKE IMpaBUiIaM OOpaleHUs C
BCIIICCTBAMHU B COOTBETCTBUU C HMHCTPYKIHSIMHU 110 BBIMOJTHCHHIO
7a00paTOPHBIX XMMHYECKHX OIBITOB MO MOJYYEHUIO U COOMPaHHIO
ra3000pa3HBIX BEIIECTB (aMMHUAKa M YIIIEKUCIIOTO Ta3a)

2.5

IPOBOAWUTH DPEAKIMH, IOATBEPXKIAIOINME KAaueCTBEHHBIM COCTaB
pPa3IMYHBIX BEHIECTB: pACMO3HABATH OIBITHBIM MYTEM XJIOPHJ-,
OpoMuja, wuoaMna,  kapOboHar,  ¢Qocdar, cuiMkar,  cynabdar,
TUJIPOKCUTMOHBI, KATHOHBI aMMOHMS, MOHBI HM3y4YE€HHBIX METAJUIOB,
IPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPTaHMUECKUX BEIIECTB

[Io Teme: «XuMus 1 OKpyXKarol@s Cpeaa»

3.1

packpbIBaTh  CMBIC OCHOBHBIX xumuueckux moHstuil: I[TJK
BEILIECTBA; KOPPO3UsI METAJIIOB

3.2

IPUMEHATh OCHOBHBIE OINEpPAlMU MBICIUTEIbHON AEATENbHOCTH —
aHaJlu3 U CHUHTE3, CpaBHEHHE, O0OOIIEeHHEe, CHUCTEeMaTU3aLUIO,
BBISIBJIECHUE TIPUYMHHO-CIEJCTBEHHBIX CBS3€M — I H3Y4EHUs
CBOMCTB BEUIECTB M XWMHUUYECKUX pEAKIUN; €CTeCTBEHHOHAyYHBIE
METO/bl TO3HaHMS — HaONIOJIEeHNe, U3MEpEeHUe, MOJICIMPOBAaHUE,
9KCIIEPUMEHT (peasbHbI U MBICJICHHBIN )
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IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT CO/Ie PrKAHUS

1

HepBOHa'-IaJ'II)HI)IC XUMHUUYECKUEC ITOHATUA

1.1

[Ipeamer xumuu. Ponp XuMHM B KM3HU 4Ye€JOBEKa. XUMHS B CUCTEME HayK.
Tena u BemecTBa. PHU3NYECKME CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSHHE
BEIICCTB

1.2

Ilorsarue o MCTOAAaX IMO3HAHHA B XMMHUU. Yucteie BEUIECTBAa U CMECH. Croco0bI
pa3aciICHUA cMmeceit

1.3

ATOMBI W MOJEKYJAbl. XUMHUYECKHE dJIeMEHTbhl. CHMBOJBI XUMHYECKUX
snemMeHTOB. [IpocThie U CoXKHbIE BelllecTBa. ATOMHO-MOJIEKYIIIPHOE YUEHUE

1.4

XumMu4deckas q)opMlea. BaneHTHOCTE aTOMOB XMMHYECKHX 3JIEMCHTOB. 3aKOH
IMOCTOAHCTBA cocTaBa BCIICCTB. OTHOCHUTENbHAS aTOMHas macca.
OTHOCHTENIBHAS MOJICKYJIsIpHasA Macca. MaccoBas J0JI1 XUMHWYCCKOI'O 3JICMCHTA
B COCAMHCHN U

1.5

KonnyectBo BemecTtBa. Monb. MoisipHas macca. B3aumocBsI3b KoauyecTsa,
Macchl W YHWCIAa CTPYKTYPHBIX €OUHUIl BemiecTBa. Pacuérel mo dopmynam
XUMHYECKUX COCIMHEHUMU

1.6

DU3NYECKME U XUMUYECKUE SIBJICHUS. XUMHUUECKAsl PEAKIUs U €€ MPU3HAKU.
3aKOH COXpaHEHMsS MacChl BEIIECTB. XUMHUYECKUe ypaBHeHU. Kimaccudukarys
XUMUYECKUX PEAKIUH (COeTUHEHUS], PA3I0KEeHH S, 3aMEeIIeHUs, OOMEHA)

1.7

XUMUYECKUI SKCIEPUMEHT: 3HAKOMCTBO C XUMHYECKOH MOCYAOH, C MpaBUIaMU
paboTel B Jaboparopuu W mpuéMaMud OOpalieHUss C J1a0opaTOPHBIM
obopynoBaHueM, H3yYCHHE M ONUCAHUE (PU3MYECKUX CBOWCTB OOpa3IoB
HEOPraHUYECKUX BEIIeCTB, HaOmoAeHue Quanyeckux (IMJIaBJICHHE BOCKa,
TasHUE JIbJIa, PACTUpPAHUE caxapa B CTYIKE, KUTICHUE W KOHJCHCAIIUS BOJbI) U
XUMUYECKHX (TOpeHHe CBEYd, [MpPOKAJTUBAHHME MEAHOW  IPOBOJIOKH,
B3aMMO/JICIICTBUE MeNla C KHUCIIOTOW) SBICHUW, HAOMIOJEHHWE M OIHCAHHE
MPU3HAKOB  MPOTCKAHUS XMMHUUYECKMX peakinui (pa3lioKeHHWe caxapa,
B3aMMOJICICTBHE CEPHOM KUCIOTHI C XJIOpHUJOM Oapusi, pas3iioKeHUE
ruapokcua menu(ll) mpu HarpeBaHuM, B3aMMOACHCTBHUE Kelle3a C paCTBOPOM
commu meau(ll), uzyuenue cnocoOOB pasnesnenus cMeceu (C MOMOIIBI0 MarHuTa,
GuIbTpOBaHMUE, BBINIAPUBAHUE, JAUCTHIUIALMS, XpoMmarorpadus), MpOBEICHHUE
OUYMCTKU TTOBAPEHHOM COJH, HAOIO/IEHNE U ONTMCAHUE PE3YNbTATOB MPOBEICHUS
OTBITa, WILTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHS MacChl, CO3JaHUE MOJeIei
MOJIEKYJ (IIIAPOCTEP>KHEBHIX)

BaxHeime npeacTaBUTENN HEOPTaHUYECKUX BEILIECTB

2.1

Boznyx — cmech razoB. CocrtaB Bozayxa. Kucnopom — 3iaemMeHT W mpocToe
BelecTBO. HaxokaeHue kuciaopoja B mpupojne, (puanyeckue U XUMHYECKUE
cBoiictBa (peakuun ropenus). Oxcunsl. [Ipumenenne kuciopona. CrmocoObl
NOJIydEHUsl KHUCIopojaa B JabopaTopuud U IpoMblimieHHOCTH. KpyroBopor
Kucnopoaa B npupoze. O30H — aoTpornHas MOAU(PUKAIMS KHCIOPOIa

2.2

TennoBoil 3(pdeKT XUMUYECKON peakiu, TEPMOXMMUYECKUE YPAaBHEHUS], K30~
¥ SHJOTEPMUYECKHE peakiuu. TOMINBO: Yroib U MeTaH. 3arpsi3HEHUE BO3/yXa,
YCUJICHUE apHUKOBOTO d(eKTa, pa3pylieHue 030HOBOTO CIIOS

Crp. 25




2.3

Bonopon — anmeMeHT U nmpoctoe BelecTBO. Haxoxienue Boiopoia B Mpupoe,
dus3nueckue M XUMHYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOOBI IMOIYYEHUS.
Kuciaore! u comu

24

Momnsipabiii 00bEM Tra30B. PacuéTsl Mo XUMUYECKUM ypaBHEHUSM

2.5

dusnyeckue CBOWCTBA BojAbl. Boga kak pacTtBopuTenab. PacTBOpBHI.
HacepiienHble 1 HEHaCHIILIGHHBIE PACTBOPBI. PacTBOpUMOCTH BELIECTB B BOJE.
MaccoBast 107 BeEIIECTBA B pacTBope. XHMHUUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Poias pacTBOpoB B MpHpojaE W B KU3HU 4enoBeka. KpyroBopor
BOJIbI B IMpUpOAe. 3arps3HeHue MpUPOAHBIX BoA. OXpaHa U OUYHUCTKA
MPUPOIHBIX BOJI

2.6

Knaccuduranuss HeopraHudeckux coeauHeHuid. Oxcunsl. Knaccuduranus
OKCHJOB: cojieoOpasyionme (OCHOBHBIE, KHCIOTHBIE, aM(OTEpHBIE) U
HeconeoOpazyronmme. Homenknatypa okcuaoB. DU3NUECKHE U XUMUUYECKHE
cBoiicTBa OKCUIOB. [lonydeHne okcuaoB

2.7

OcHoBanus. Knaccuukanuss ocHOBaHMl: HIENOYM W HEPACTBOPHMBIE
ocHoBaHMs. Homenknarypa ocHoBanuii. dusndeckne 1 XMMUYECKAE CBOKWCTBA
ocHoBaHMU. [losryueHre OCHOBaHUI

2.8

Kucnorel. Kmaccudukanus wucinor. Homenknatypa kucnor. dusnueckue u
XUMHYECKHe CBoiicTBa kuciaoT. Psam axruBHoctn MetaiuioB H.H. bekerosa.
Ilomyyenue xuciaor

2.9

Comu. Homenknarypa coneil. ®@u3nueckue M XUMHYECKUE CBOMCTBA COJIEH.
Ilomyyenue coseit

2.10

T'eneruueckas cBsI3b MCKAY KlIaCCaMH HCOPTraHNYCCKUX COGIII/IHGHI/Iﬁ

2.11

XUMUYECKHM  DKCIIEPUMEHT: KAaueCTBEHHOE  ONPEICIICHUE  COAEP KAHMS
KUCJIOpOJa B BO3/AyXe, MOJydyeHUe, coOMpaHHe, paclo3HAaBaHHE U H3ydeHUE
CBOMCTB KHCIIOpO/a, HaONIOIEHHE B3aUMOJEHUCTBUS BEIECTB C KUCIOPOJIOM U
YCIIOBHSI BOBHUKHOBEHUS U INPEKPALLEHUs TOpeHus (I0Kapa), 03HAKOMJIEHUE C
oOpasllaMid OKCHIOB W ONMCAaHWE WX CBOWCTB, MOJydeHUE, COOHMpaHue,
pacro3HaBaHUWE M HM3y4YeHHE CBOWCTB BOJOpojJa (TOpeHHue), B3aUMOJICHCTBUE
Bojiopoaa ¢ okcugoM Meau(ll) (Bo3aMOkHO HCTOJIb30BaHUE BUACOMATEPUATIOB),
HaOmo/leHne O00pa3lloB BEIIECTB KOJIMYECTBOM 1 MOJb, HcCCeloBaHUE
OCOOCHHOCTEH pAcTBOPEHUs BEUIECTB C Pa3IM4YHOW PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHON MAacCOBOM JI0JIEW paCTBOPEHHOIO
BEILECTBA, B3aUMOJICHICTBUE BOJABI C MeTallaMd (HAaTpUEM U KaJIbLIUEM)
(BOBMOKHO HCHOJIB30BAHME BHJICOMATEPHANIOB), OIpE/EIEHUE pacTBOPOB
KUCJIOT W INEJoYell ¢ MOMOIIBbI0 HMHJMKATOPOB, MCCIENOBAHHME 00pa3LoB
HEOPraHMYECKUX BEIIECTB pA3MUYHBIX KIAcCOB, HAOIIOJEHHE W3MEHEHUs
OKpacKM HHJMKATOpPOB B pacTBOpax KUCJIOT M ILIEJIOYEH, H3ydeHue
B3aumojeiictBust okcuaa meau(ll) ¢ pacTBopoM cepHOIl KHUCIOTBI, KUCIOT C
MeTaJlJIaMHU, PEAKIUi HEUTpATU3allN U, TOJY4eHUE HEPACTBOPUMBIX OCHOBAHU,
BBITECHEHWE OJHOIO MeTajyla JpYyrMM U3 pacTBopa COJIM, pEILEHUE
IKCIIEPUMEHTAJBHBIX 3a/a4 Mo TeMme «BaxHelnme Kiacchl HEOPraHMYECKUX
COCTUHEHU I

Ilepuonnueckuii 3akoH u [leprnoanyeckas cucTeMa XMMUYECKUX 3JIEMEHTOB
J.N. Menneneea. CTpoeHre aTOMOB. XUMHYECKasi CBs3b. OKUCIUTENBHO-
BOCCTaHOBUTEJIbHBIE PEAKIIUHT

3.1

[lepBble MONBITKA KIacCH(UKAIIMM XUMHUYECKUX dyeMeHTOB. [loHsTHe o
Tpymnmnax CXOJHBIX 3JICMCHTOB (HICJ'IO'—IHI)IG 1 MICJIIOYHO3CEMCIIBHBIC MCETAaJlIIbI,
TaJIOTEHbI, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yloT amMdoTepHbIE
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OKCHJBI U THAPOKCHIBI

3.2

Ilepnonnueckuii 3akoH. llepuoguyeckas cucreMa XMMHUUYECKuX 3j1eMeHTOB J[. 1.
Menneneesa. Koportkoneprnoanas u JUIMHHOTIEPHOIH asl (bopMbl
Ilepuonuueckoil cucreMbl xuMmudeckuX dieMeHToB JI.MI. MeHnneneesa.
Ileproner m rpynnel. PU3HYECKUNM CMBICI TOPSIKOBOIO HOMEpa, HOMEPOB
IIEPHOJIA ¥ TPYIIIIBI HIEMEHTA

3.3

Crtpoenne aromoB. CoctaB aTroMHbIX snep. M3otonbl. Dnexkrponsl. CTpoeHue
JJIEKTPOHHBIX 000J04YeK aTroMoB MepBbIX 20 XWMHYECKUX HIIEMEHTOB
Ilepuonnueckoit cucremsl .M. MenneneeBa. XapakTrepucTHKa XHUMHUYECKOTO
3JIeMEHTa Mo ero nonoxkeHuto B [lepuoauueckont cucreme J1.1. MennaeneeBa

3.4

3aKOHOMEPHOCTH UW3MEHEHHUsI paauyca aTOMOB XUMHUUYECKUX JJIEMEHTOB,
METAUINYECKNX W HEMETAUIMYECKUX CBOWCTB MO TpylnmnaM M MEPHOJIaM.
3nauenue llepuoanueckoro 3akoHa u llepmognyeckoid CUCTEMBbI XUMHUYECKHX
AJIEMEHTOB JUIsl pa3BUTHA Hayku W npaktuku. .M. MenneneeB — yd€Hbll U
TpaXIaHUH

3.5

Xumudeckas cBsi3b. KoBanmeHTHast (moyisipHas W HEMOJISIPHAs)  CBSI3b.
DJIEKTPOOTPULIATENIbHOCTh XUMUUECKUX 3JIEMEHTOB. MlOHHAas CBA3b

3.6

Crenenpb okucieHus. OKUCIUTETbHOBOCCTAHOBUTENIbHBIE peakuuu. [Iporecchl
OKHUCJIEHUS ¥ BOCcCTaHOBJIECHUS. OKHUCIUTEIN X BOCCTAHOBUTEINU

3.7

XUMUYECKU OSKCIEPUMEHT: HW3ydeHHE O0O0paslloB BEIIECTB METAUIOB U
HEMETaJUIOB, B3aUMOJCHCTBHE THAPOKCHIA IMHKA C pPacTBOpAMU KHUCIOT M
IEJI0OYEH, TPOBEJCHNUE ONBITOB, WIUTIOCTPUPYIONMX MPUMEPHI OKUCIUTEIHHO -
BOCCTAaHOBUTEJBHBIX PEaKIUi (TOpeHHE, PEaKIMH Pa3I0KEHHU s, COSIMHEHUST)

9 KJIACC

Kon

IIpoBepsieMbIi 3JI€MEHT CO/Ie PKAHUA

1

BemmecTBo u xumudeckas pcaKkuusl. HOBTOpCHI/Ie

1.1

[Tepuonnueckuit 3akoH. Ileproanyeckas cucreMa XuMu4eckux sneMenToB .M.
MenneneeBa. CtpoeHue aroMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHU CBOICTB
XAMHYECKUX JJIEMEHTOB TMEPBBIX TPEX TMEPUOJOB, KaJWs, KaJIbLHS MU HUX
COCIMHEHUW B COOTBETCTBHUH C IOJOKEHHEM 3JIeMEeHTOB B llepmommyeckoi
CHUCTEME U CTPOCHHEM UX aTOMOB

1.2

CrpoeHue BemecTBa: BHJABI XMMHUYECKOM CBSI3U. THUIBI KpHUCTaNIMUYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEILECTBA OT TUIIA KPUCTAIMYECKOU PEILETKH
1 BHJAa XUMUYECKOW cBsi3u. Kitaccudukaius 1 HOMEHKIaTypa HEOPTaHUYECKUX
BEIIECTB (MEXIyHapoaHas U TpUBHUAIbHAs). XMMHUYECKHE CBOWCTBA BEIIECTB,
OTHOCSIIMXCSI K  PAa3jIMYHBIM  KJIaccaM HEOPraHMYECKUX COCIUHECHUH,
TEHETUYECKAsl CBSI3b HEOPraHMYECKUX BEUICCTB

1.3

Knaccudukanust XAMHYECKUX pPEaKnuii 1Mo Pa3TuYHbIM MMpHU3HAKaM (110 YHUCITY U
COCTaBy Y4YaCTBYIOIIMX B PEAKIUU BEIIECTB, IO TEIJIOBOMY J(deKTy, 1o
W3MEHEHHIO CTETNEHEH OKHUCIEHUS XUMUUYECKHX SJIEMEHTOB, IO 00paTUMOCTH,
MO0 yYacTHIO  Karajmu3aropa). OJK30- H  JHIOTEPMHUYECKUE  PEAKIHH,
TEPMOXUMHUYECKUE ypaBHEHUS. [IOHATHE O CKOPOCTH XUMHUYECKOW PEaKIHH

1.4

[Tonsitue 00 0OpaTUMBIX U HEOOPATHMBIX XMMHUUYECKUX peaknusx. [lonsTtue o
TOMOTEHHBIX M T€TEPOTEHHBIX peakiusx. [[oHATHE 0 XUMUUYECKOM PaBHOBECHHU.
(DaKTODI)I, BJIMAIONIMEC Ha CKOPOCTh XUMHYECKOU pPCAKIIMN W ITOJIOXKCHHUC
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XUMHUYCCKOTI'O paBHOBECHUSA

1.5

OKUCIIUTENbHO-BOCCTAHOBUTEIIBHBIE ~ PEAaKIMU,  SJEKTPOHHBIM  OasiaHc
OKUCITUTEIIbHO-BOCCTAHOBUTENbHON  peakuuu. (CocTaBjieHHE  ypaBHEHUU
OKHCJIMTENbHO-BOCCTAHOBUTENBHBIX PEAKIUNA € MCIOJB30BAHHEM METOJa
3JICKTPOHHOTO OajlaHca

1.6

Teopusi 37EKTPOTUTUUECKON TUCCOIMALNU. DJIEKTPOIUTHI U HEIJIEKTPOJIHUTHI.
Karnonsl, annoHbl. MexaHH3M JUCCOLUMALMY BEIECTB C PA3IMYHBIMU BUIAMU
xuMu4eckoi cBs3u. Crenenb aucconuanui. CUIbHBIC U CIT1A0bIe AJICKTPOJIMTHI.
Peakiiuu woHHOrO 0OMEeHa. YCIOBHS MPOTEKAHUS PEaKMii MOHHOTO OOMeHa,
MOJIHbIE U COKpallEHHbIE HMOHHBIE ypaBHEHHUs peakuui. CBOHCTBa KHCIIOT,
OCHOBaHMH ¥ coJied B CBET€ MPEACTaBICHUNH 00 DIIEKTPOIUTHYECKOM
nuccounanuu. KauectBeHHble peakiinu Ha MOHBL. [loHsTHE 0 TMApONIM3E cConen

1.7

XUMUYECKUM HKCIEPUMEHT: O3HAKOMJIEHHE C MOJEISIMU KPUCTAJUIMYECKUX
PEIETOK HEOPraHMYEeCKUX BEIIECTB — METAIJIOB W HEMETauIoB (rpadura u
anMasa), CIIOKHBIX BEIeCTB (XJIOpUJa HATpHsl); HCCIEAOBAHHE 3aBUCHMOCTH
CKOPOCTH XHMHYECKOH peaknuuu OT BO3JICHCTBUS pa3IMUHBIX (PaKTOPOB;
HCCIEeIOBaHWE  BJIEKTPONPOBOAHOCTH  PAacTBOPOB  BEIIECTB,  IIpoliecca
JUCCOLMAIIMU  KUCTOT, IWIenod4ed U conlell (BO3MOXKHO HCIIOJIB30BaHUE
BHJIEOMATEPUANIOB); IPOBEJIEHUE OIBITOB, WJUIIOCTPUPYIOIMX IPU3HAKU
MPOTEKaHUSI PEAKIMii HOHHOTO oOMeHa (00pa3oBaHUE OCaJKa, BHIJCIICHHE ra3a,
o0Opa3oBaHuEe BObI); ONBITOB, WIUTIOCTPUPYIOLUMX MPUMEPHI OKHUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN (FOpEHHE, pEaKUU Pas3IoKEHUs, COCIUHEHMUS);
pacrno3HaBaHUE HEOPTaHMYECKUX BELIECTB C OMOIUIbI0 KaYeCTBEHHBIX PEAKIU
Ha MOHBI; PEIICHUE HKCIIEPUMEHTAIbHBIX 3a]a4

Hemerannsr u ux COCINHCHUA

2.1

OOmas  xapakrepuctrka ramoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHn okucieHus. CtpoeHue u Guanyeckre CBONCTBA MPOCTHIX
BCIECTB — TaJOreHoB. XWUMHYECKHE CBOWCTBA Ha IIpUMeEpe XiIopa
(B3auMozelicTBHE C MeTaUlaMHM, HEMETaJUIaMH, MIelIo4YaMu). XJIOPOBOJOPO/I.
ComnsiHas KUCI0Ta, XUMUUYECKUE CBOMCTBA, MOJyYeHUE, MpuMeHeHue. [lelictBue
XJI0pa ¥ XJIOPOBOAOpPOAA HAa OPraHU3M 4eJIOBEKa. BakHeWlme XJIOpHIbl U UX
HAaXO0XJCHUE B IPUPOJE

2.2

OO6mas xapakrepuctuka 351eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue u Gpu3nyuecKkrue CBONWCTBa
MPOCTBIX BEIECTB — KUCIOPOJAa M Cepbl. AJUIOTPOIHBIE MOAM(PUKALUH
Kucaopoga U cepbl. XUMUYECKHe cBOMcTBa cepbl. CepoBOAOPO, CTPOCHUE,
¢u3nyeckue M XUMHYECKue cBOMCTBAa. OKcHUIBI cepbl KakK MPEICTaBUTENIN
KUCIIOTHBIX OKcuJI0B. CepHasl KUCIIOTa, (U3NYECKUE M XUMUYECKUE CBOWCTBA
(obmme Kak TpeACTaBUTEN KiIacca KUCIOT W crenu(uyeckne). XuMUUeCKUe
peakuuu, Jexanme B OCHOBE IMPOMBIIUIEHHOIO Croco0a MOJXydeHUs CepHOil
kucnoTel. [Ipumenenue. Conu cepHOM KHUCIIOTHI, KaUeCTBEHHas peakuus Ha
cynbdaTr-uoH. Haxoxmenue cepbl U €€ COCNUHEHUN B MPHUPOJEC. XUMHUUECKOE
3arpsi3HEHUE OKPYXKAIOLIEH Cpeabl COCTMHEHUSMH cepbl (KUCIOTHBIE JOXKIHM,
3arpsi3HEHHE BO3/yXa M BOJIOEMOB), CIIOCOOBI €10 MPEAOTBPALICHHS

2.3

OO6ups  xapakrepucThka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTE€PHBIE CTEIICHN OKUCIIEHUS. A30T, paclpOCTpaHEHUE B IIPUPOJE,
¢usndeckre U XUMHUYecKue cBoiicTBa. KpyroBopor azora B mpupoje. AMMHAK,
ero (¢u3MYeckue W XMMHUUECKHE CBOMCTBa, mojyueHue M mnpumeHeHue. Comu
aMMOHUS, WX (U3MYECKNEe W XHMHYECKUE CBOWCTBA, NPHMEHEHHE.
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KauecTBeHHas peakiysi Ha MOHbI aMMOHMS. A30THas KHCIIOTa, €€ I1OJIydeHHE,
¢u3nueckne MW XUMHMUYECKHE CBOWCTBa (0OIMe Kak MpeicTaBUTeNs Kiacca
KUCIOT M crenuduueckue). Mcmonb3oBaHne HUTPATOB M COJEH aMMOHUS B
KaueCTBE MHUHEpAbHBIX yI0OpeHHil. XUMHUYECKOe 3arps3HEHHUE OKpYXKaroIen
Cpeabl COeAMHEHMSIMHU a30Ta (KUCIOTHBIE TOXKAM, 3arps3HEHHUE BO3/1yXa, ITOYBBI
Y BOJIOEMOB)

2.4

®octop, amnorponHble MoauduKanuu (ocdopa, PU3NUECKHE U XUMHUUYECKUE
croiictBa. Oxcun ¢ocdopa(V) m  docopHas kucnora, Quandeckue u
XMMHYECKHE CBOWCTBA, ModydeHue. lcmomp3oBanue ¢ocaToB B KavyecTBe
MHUHEPAIbHBIX YI0OpEeHU

2.5

OO6ups xapakrepuctuka 371eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapakTepHbIE CTENEHH OKUCIEHUS.  YTIEpoA, aUIOTPOIHBIC
MOIU(UKAIINN, pACIpPOCTpaHEHHWE B TPHUPOAE, (PU3MYECKHEe W XUMHUUYECKUE
cBoiicTBa. AncopOuus. KpyroBopot yrnepoga B mpupoae. Okcuasl yriepoza,
X (U3MYeCKne W XWMHUYECKHE CBOMCTBA, JACHCTBHE HA JKUBBIE OPTraHU3MEI,
NOJy4eHNE U MPHUMEHEHHE. JKOJOTUYECKHE MPOOJIEMbI, CBSI3aHHBIE C OKCHIOM
yriepona(lV); rtumoreza T100anbHOTO MOTEIUIEHUS KIMMaTa; MapHUKOBBIN
s¢hdexr. VYronpHas KucioTa W e€ Ccomu, WX (U3MYECKHEe M XU MHUYECKUe
CBOHCTBA, MOJNy4eHUE W TpuMeHeHue. KadecTBeHHas peakiusi Ha KapOOHAT-
nonsl. Mcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U
CEJIBCKOM XO351CTBE

2.6

HepBOHa‘-IaHLHLIe ITIOHATHUS 06 OpFaHI/I‘IeCKI/IX BCIICCTBAX KaK O COCAMHCHUAX
yriaepojga (MeTaH, 9TaH, OSTUJICH, alleTWJICH, JTaHOJ, TIHUIEPUH, YKCyCHas
kucinora). Mx cocraB um xumuueckoe crtpoenue. [loHsTHE O OMONOTMYECKH
BaAXXHBIX BCHICCTBAX: )I(I/Ian, 6em<ax, yrneBozLax — KN HUX pOJII/I B JKH3HHU
yeloBeKka. MarepuaabHOE€ €IMHCTBO OPraHMYECKUX W HEOPraHWYECKUX
COCIMHEHU M

2.7

KpemHuuii, ero ¢usuueckue ¥ XUMHUYECKHE CBOWCTBA, TMOIy4eHHUE W
npuMeHnenue. CoenuHeHUs: KpeMHUs B mpupojae. ObOume mpeactaBieHus o0
okcuae kpemuus(1\V) n kpemaueBoit kucinore. CUIIMKATHI, KX UCTOJIb30BaHUE B
ObITY, METUIIMHE, TPOMBIIUICHHOCTU. BaxkHelime cTpouTenbHble MaTepUabl:
KepaMUKa, CTEKIO, IIEMEHT, OeToH, >kene300eroH. [IpoGiembr OGe3omacHOTro
WCITOJIH30BAHUS CTPOUTEIIBHBIX MATEPHAIOB B ITOBCETHEBHOM )KH3HU

2.8

XUMHUYECKUM DKCIIEPUMEHT: H3ydeHue oOpa3l0oB HEOPraHMYECKUX BEIIECTB,
CBOMCTB COJIIHON KHUCIJIOTHI, IPOBEACHHE KaYECTBEHHBIX PEaKUil Ha XJIOPUJ-
WOHBI W HAOMIOJCHUE TMPU3HAKOB HUX IMPOTEKAHHS; OIMBITHI, OTPAXKAIOIIE
(u3nUecKkue U XMMHYECKUE CBOMCTBA raJIoOTeHOB U UX COEAMHEHUN (BO3MOXKHO
WCIIOBb30BaHUE BHIEOMATEPHANIOB); O3HAKOMIIEHHE C 00paslaMu XJIOpHUJOB
(ramoreHUOB); O3HAKOMJICHHME C oOpa3mamMu cepbl U €€ COeAMHEHUSIMHU
(BO3MOXXHO ~ HMCIHOJIB30BAaHME BHJACOMATEPHANOB); HAOMIOEHUE Tpoliecca
oOyrnuBaHHs caxapa MOJ JCHCTBHEM KOHIICHTPUPOBAHHOW CEPHOU KHCIIOTHI;
U3ydeHHE XUMHYECKHX CBOMCTB pa30aBJICHHON CEpHOM KHCIIOTHI, MPOBEACHUE
KaueCTBEHHOW peakuuu Ha cyabpaT-uoH U HaOMoJeHue IMpu3HaKa eé
MpPOTEKaHusl; O3HAKOMJIEHHE ¢ (M3MYECKUMHU CBOMCTBaMU a30Ta, (ocdopa u ux
COCMHEHMH (BO3MOXXHO HCIOJB30BAHHE BHUJEOMATEpHUATIOB), 0Opa3LaMu
a30THBIX U (GOCHOPHBIX YIOOpEeHHit; moydeHrne, cCOOMpaHue, pacno3HaBaHue U
W3y4eHUE CBOWCTB aMMMaka; MPOBEJACHHE KAUECTBEHHBIX pEakiuil Ha HOH
aMMOHUST ¥ ¢ocaT-HOH UM HU3YYCHHE TPU3HAKOB HX IPOTEKAHUS,
B3aWMOJICCTBHE KOHIICHTPUPOBAHHOW a30THOM KHCIIOTHI C MEIbIO (BO3MOYKHO
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HCIIOIb30BAHUE BHUJIEOMATEPHUANIOB); HM3y4€HHE MOJeNeld KPUCTAIUTMYECKUX
pemTok anmasa, rpadura, QyiepeHa; O03HAKOMJIGHHE C  IPOLECCOM
azicopOLIMM PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM M YCTPOHCTBOM
MPOTUBOTA3a; MOJydeHHE, COOMpaHHe, paclo3HaBaHUE W H3y4EHHE CBOWCTB
YITIEKUCIIOTO Ta3a; MpPOBEICHHE KAYECTBEHHBIX peakiuil Ha KapOoHAT- |
CHJIMKaT-MOHBl M M3y4EHHE IPU3HAKOB HUX NPOTEKAHUS;, O3HAKOMJIEHHE C
MPOIYKIIMENH CUITMKATHOM HPOMBIIUIEHHOCTH; pPELIeHHE SKCIEePUMEHTAIbHBIX
3aja4 1o reMe «BaxHelnme HeMeTalulbl U UX COEUHEHUSD

MeTaiuiel ¥ BX COCANHCHHUA

3.1

OOmas xapakTepUCTHKA XUMHUYECKIX JIEMEHTOB — METAJUIOB Ha OCHOBAHUH MX
nojiokenuss B llepmommueckod cucremMe xumuyeckux dnemeHToB J[.U.
MemnieneeBa u crpoenusi aromoB. CTpoeHre MeTaJJIOB. MeTalmnueckasi CBsI3b U
METAUIMYECKass  KpPUCTAIMYECKass  PElETKa.  DJEKTPOXUMHUYECKUU  psl
HaNpsDKEHU I METaJIOB

3.2

Qdusnueckrue U XUMHUUYECKHe CBOMCTBAa MeTaiioB. OOnme crnocoObl MoTydeHus
MeTaisioB. TloHATHE 0 KOPPO3WHU METANIOB, OCHOBHBIE CITOCOOBI 3alUTHI UX OT
koppo3uu. CriaBsl (CTallb, 4yTyH, JIOPATIOMUHUM, OpPOH3a) U X TPUMEHEHHUE B
OBITY U TPOMBIIITICHHOCTH

3.3

[Mlenounbie MeTamibl: moyiokeHue B Ilepmoanueckol cucTeMe XMMHUYECKHX
anemeHToB /[.1. MenneneeBa; cTpoeHne X aTOMOB; HaxXOKICHUE B IIPUPOJE.
®du3nueckre U XMMUYECKUE CBOICTBA (Ha mpuMepe HaTpus U Kanusi). OKCUIbl U
TUJIPOKCUIBl HAaTpusl M Kanus. [IpuMeHeHWe INEeJTOYHBIX METAUIOB U HX
COCIMHEHUH

3.4

IllemoyHo3eMenbHBICE  METANIBI MarHuii W KalblHWA: TOJO0XEHHUE B
[Tepuoauueckoii cucreMe xumudeckux anemMeHToB .M. MenpaeneeBa; crpoeHue
WX aTOMOB; HaxoXJeHue B mpupojae. Puznyeckue M XUMUUYECKHE CBOWCTBA
MarHvsi ¥ Kajbllus. BakHelnme coeawHEHHS KalabIUus (OKCHI, THIPOKCHI,
conn). JKECTKOCTb BOJBI M CIIOCOOBI €€ yCTpaHEHUs

3.5

AnroMuHUN: nonoxkeHue B Ilepruoauyeckoil CUCTEME XUMHUUYECKUX JIEMEHTOB
J.1. MenneneeBa; cTpoeHHE aTOMa; HAXOXKACHUE B mpupone. Pusnueckue u
XUMHUYECKHE CBOWCTBA allfOMUHUSL. AM(OTEpHBIE CBOMCTBA OKCH 1A U TUAPOKCH 14
ATIOMUHUSA

3.6

Keneszo: nmonoxenue B Ilepuoanueckoil cucteme xumuueckux siaementon .M.
MeHnpeneeBa; CTpoeHHE aroMa;, HaxXoxjaAeHHe B mpupoae. Dusmyeckue u
XAMHYECKHE CBOMCTBa >kene3a. Okcuibl, Tuapokcuabl u coym xene3a(ll) u
xene3a(lll), ux cocras, cBOMCTBA M TOJIydEHHIE

3.7

XUMUYECKUM HKCIIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3laMu METalIOB U CILJIaBOB,
X (M3UYECKUMU CBOWCTBAMH; HM3y4€HHE pPE3yINbTaTOB KOPPO3UU METAIIOB
(BO3MOXXHO M CIIOJIb30BAHUE BHUJICOMATEPHUAJIOB), oco0eHHocTeH
B3aMMOJICHCTBUS OKCHJA KaJbllUsd W HATpus C BOJOW (BO3MOXKHO
HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB); MCCIIEJOBAHUE CBOMCTB >KECTKOM BOJIBI;
mpoliecca TOPEHUsI JKeyle3a B KUCIopojae (BO3MOXHO —HCIIOJIb30BaHUE
BH/IEOMATEPHANIOB); MPU3HAKOB MPOTEKAHUS KaYeCTBEHHBIX pEaKuii Ha MOHBI
(MarHus, Kaublus, amomMuHus, IuHKa, sxene3a(ll) u xenesa(lll), memu(ll);
HaOJII0/IEHWE W OMMCAHUE MPOIECCOB OKpAIMBAaH s MIAMCHU MOHAMHU HATPHUA,
KaIusi W Kajublusg  (BO3MOXHO  HCIOJIb30BAaHHE  BUJIEOMATEPHAIIOB);
uccienoBanue amM(QOTEPHBIX CBOWCTB THJIPOKCHIA AIIOMHHUS M THAPOKCH]A
[IMHKA; pelieHne YKCIIEPUMEHTAIIBHBIX 3a7a4 10 TeMe «BakHeHme MeTaJlTbl U
UX COCIMHEHUSD»
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XUMUs U OKpYXKaromasi cpeaa

4.1

HoBrwie maTepuanbsl u texHonoruu. BenecTtBa u marepuanbl B TOBCEAHEBHOU
JKA3HU YeIOBeKa. XUMHUS U 310poBbe. be3onacHoe ncnonb30BaHUE BEIECTB U
XUMUYECKHX peakiuii B ObiTy. IlepBas moMoIp MpU XUMHYECKUX OXKOTaxX U
OTPaBJICHUAX

4.2

OCHOBBI ~ JKOJIOTUYECKOW  TPaMOTHOCTH.  XUMHUECKOE  3arpsi3HEHHE
okpyxatomeid cpensl [1JIK. Pons xumMuu B perieHUH HKOJIOTUUYECKUX MPOOIIEM.
[IpuponHble HCTOYHHKH YITIEBOAOPOAOB (Yrojib, MPUPOAHBINA Ta3, HE(Th),
MIPOJYKTHI MX NEepepabOTKH, UX POJIb B OBITY M TPOMBIIITIEHHOCTH

4.3

XUMHUYECKUM 3KCIIEPUMEHT: U3ydeHHE 00pa3lloB MaTepHAIOB (CTEKIIO, CILJIABBI
METAJJIOB, MOJTMMEPHBIEC MaTEPHAIIbI)
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ITPOBEPAEMBIE HA OI'D 11O XUMUWHU TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHMSI OCHOBHOM OBPA3OBATEJIBHOM IMPOI'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA30BAHUA

Kon
NMPoBePSIEeMOro
TpeOOBaHUsA

IIpoBepsieMmble TpeOOBaHUSA K NMPeJIMETHBIM pe3yJIbTaTaM
0a30BOTr0 YPOBHSI OCBOEHUsI 0CHOBHOI 00pa3oBaTeIbLHOM
NMPOrpaMMbl OCHOBHOI0 001ero o0pazoBanusi Ha ocHoBe ®I'OC

1

IIpencrasiieHue:

1.1

O TI03HABAEMOCTH SIBICHUIH MPUPOJIbI, MOHUMAHHE OOBEKTUBHOMN
3HAYMMOCTH OCHOB XMMHYECKOH HayKu Kak OOJacTH COBPEMEHHOIO
€CTECTBO3HAHMS, KOMIIOHEHTa OOLIeH KylIbTypbl M IPAKTHYECKOH
JESITEIbHOCTH 4YEJIOBEKa B YCIOBHUSX COBPEMEHHOIO OOIIECTBA;
MOHMMaHKE MECTa XMMHU CPeJIU APYIUX €CTECTBEHHBIX HayK

1.2

0 Hay4HBIX METOJAX MO3HAHUA, B TOM YHUCJIE IKCIEPUMEHTAIBHBIX U
TEOPETUYECKUX METOJIaX HWCCIENOBAaHUS BENIECTB W HM3YUYCHUS
XUMUUYECKHX PEaKkUWd; YMEHHE HCIIOJIb30BaTh MOJEIU  JUIsS
OOBSCHEHHS CTPOEHUS aTOMOB U MOJIEKYIT

1.3

0 cdepax npodeccuoHaTBHON NEATEIIEHOCTH, CBS3aHHBIX C XUMHUEH H
COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JIOCTHIKCHHSIX
XUMHUYECKOW HAayKH, YTO MO3BOJHMT OOYYalOUMMCS paccMaTpuBaTh
XUMUIO Kak cepy cBoel Oyaymei mpodeccHoHanbHON EITEeNbHOCTH
U cIenaTh OCO3HAHHBIH BBHIOOP XUMHHU KaK IMPOQUIBHOIO IMpenMera
MIpH TIepexojie Ha YPOBEHb CPETHEro 00Iero o0pa3oBaHus

BJ'Ia,I[eHI/Ie CHCTEMOM XMMHUYECKMX 3HAHUM H YMCHUC IIPHUMCHSITH
CUCTEMY XUMHNYCCKUX 3H3.HPII>1, KOTOpas BKIOYACT:

2.1

BOXKHEHIIME XUMUYECKUE TMOHATUSA: XUMUUYECKUU 3JIEMEHT, aroM,
MOJIEKYJIa, BEIIECTBO, IPOCTOE U CIIOKHOE BEILECTBO, OJHOPOAHAS U
HEOJHOPOJHAsI CMECh, OTHOCHUTEJIbHBIE aTOMHAas M MOJEKYJspHas
MaccChl, KOJIMUECTBO BEIIECTBA, MOJIb, MOJSIPHAs Macca, MOJSPHBII
00BEM, OKCHJ, KHUCIIOTa, OCHOBAHUE, COJb (CpemaHsisi), XMMHUYECKas
peakuusi, peakuU COCOUHEHUsS, pEeaKIUu paszIokKEHUs, PeaKinu
3aMeIleHUs, PeaKuu OOMEHa, TeIUIOBOM 3((eKT peakiuu, 3K30- U
SHJOTEPMHYECKUE pEaKIMU, pacTBOpP, MaccoBas J0JiI XMMHYECKOTO
3JIeMEHTa B COeIMHEHUH, MaCcCOBasi A0S M POLIEHTHAS KOHLICHTPALH S
BEILIECTBA B PACTBOPE, AP0 aTOMA, FIEKTPOHHBIN CIION aTOMa, aTOMHast
opOuTanp, paguyc aroma, BaJEHTHOCTb, CTENEHb OKHUCIEHUS,
XUMUYECKasl CBSI3b, AJIEKTPOOTPULIATETLHOCTD, OJIIPHAs M HETOJIsIpHAsT
KOBQJIECHTHAsT CBA3b, MOHHAs CBsI3b, METAUINYECKas  CBSI3b,
KpUCTaJUIMUeCKast pemerka (aToMHas, HOHHAs, MeTajulnyecKasl,
MOJIEKYIIIpHasi), UOH, KaTHOH, aHUOH, DJIEKTPOJIUT U HEIJIEKTPOIUT,
ANEKTPOJIMTHYECKAs JUCCOLMAIMs, pPEaKUMd HOHHOIo OOMEHa,
OKHUCIIUTEIbHO-BOCCTAHOBUTEIbHBIE  PEAKIUM,  OKUCIUTENb U
BOCCTAHOBUTENb, OKUCIEHHME W BOCCTAHOBJIEHHME, JJIEKTPOJIU3,
XUMHYECKOE paBHOBECHE, OOpaTMMble M HEOOpaTUMBbIC PpEaKIHH,
CKOPOCTh XMMHYECKOW peakuuu, Karamuzatop, I[IJIK, koppo3us
METaJJIOB, CILJIABBI

2.2

OCHOBOIIOJIAraloIMe€ 3aKOHBl XUMHMH: 3aKOH COXpaHEHUs MAaccChl,
nepuoandeckuil 3akoH J.MI. MeHnneneeBa, 3akOH IIOCTOSHCTBA
COCTaBa, 3aKOH ABOTaJIpo
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2.3

TEeopuu XUMUH: aTOMHO-MOJIEKYJISIpHAsE ~ TEOpHUs,  Teopusd
AJEKTPOIUTUYECKON AUCCOIUALIUH

Bnanenne ocHOBaMU XMMHUYECKOW TPAMOTHOCTHU, BKITIOYAKOIICH |

3.1

yYMEHHUE MPaBUIIbHO UCI0JIb30BAaTh N3yYEHHbBIE BEILIECTBA U MaTepUabl
(B TOM uyucle MHHEpalbHble YIOOpEHHs, MeTaulbl U CIUIaBHl,
OPOAYKTHl TepepaboTKi TMPUPOIAHBIX HCTOYHUKOB YITIEBOIOPOAOB
(yris, mpUpoAHOro ras3a, Hedru) B OBITY, CELCKOM XO3SIIICTBE, Ha
IPOU3BOJICTBE M IOHUMAaHHE 3HAYECHUs >KUPOB, OEJIKOB, YIJIEBOJOB
JUIs OpraHM3Ma Y€JI0BEKa; YMEHHE IPOTHO3UPOBATH BIMSHUE BEILLECTB
U XMMUYECKUX IIPOLIECCOB HA OPraHM3M 4YEJIOBEKA U OKPYKAIOILYIO

IPUPOAHYIO Cpey

3.2

YMEHUE HMHTErpUpPOBaTh XMMHUUYECKHE 3HAHUS CO 3HAHUSAMH JPYTHX
y4eOHBIX TTPEIMETOB

3.3

HaJIMuue OnbITa paboThl C pa3IMYHBIMU MCTOUYHUKAMH MHGOpMaIuu
0 XMMHUHU (HaydyHass M HaAydyHO-IIONYJSpHas JUMTEpaTypa, CIOBapH,
CIPaBOYHUKH, HHTEPHET-PECYPCHI)

3.4

yMeHUE OOBEKTUBHO OIEHHBAaTh HHQAOPMAIUIO O BEIIECTBAX, UX
NpeBpalieHusIX ¥ MpPaKTUYeCKOM TMPUMEHEHMH U yMEHHue
MCIIOJIB30BATh €€ JUIsl pelieHus yueOHO-TI03HABATENbHBIX 33124

Bnanenne ocHOBaMM IOHATUWHOIO amnmapara ¥ CHUMBOJIMYECKOIO
S3bIKa XUMHHU JJISI COCTaBJICHUS (OPMYJT HEOPraHMYECKUX BEIECTB,
YPaBHEHUM  XMMHYECKUX  pEaKkuWii; OCHOBAMH  XUMHYECKOU
HoMmeHK1atypsl (IUPAC u TpuBuasibHOI)

YMmeHue oOBACHATH CBsI3b MOJIOKEHHS djeMeHTa B llepronuueckoit
CUCTEME C YHUCJIOBBIMU XApAaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XUMHUYECKUX DJJIEMEHTOB (COCTaB M 3apsi sapa, oOIee YHCIIo
9JIEKTPOHOB), pacIlpesielleHUueM 3JEKTPOHOB 10 3SHEPreTUYeCKUM
YPOBHSIM aTOMOB IIEPBBIX TPEX MEPUOIOB, KAJIUS U KaJIbLIUS

[lpencraBnenne 0  MEPUOAUMYECKOM  3aBUCHMOCTH  CBOMCTB
XUMUUYECKUX 3JIEMEHTOB (paZuyc aroma, 3JIEKTPOOTPULIATEIBHOCTB),
OPOCTBIX M CJIOXHBIX BELIECTB OT IIOJOXEHHUS JJIEMEHTOB B
[lepuoanueckoit  cucteme (B ManbIX IepUoAax U MIABHBIX
IOATPYIIIAax) U AIEKTPOHHOI'O CTPOEHUsI aTOMa

YMeHue KiaccupuIupoBaTh:

7.1

XUMHUUYCCKHE OJICMCHTEI

7.2

HCOPraHNYCCKNEC BCIICCTBA

7.3

XUMHUYCCKUC pCaAKIINN

YMeHHE ONpeaessrTh:

8.1

BAJICHTHOCTb MU CTCIICHb OKHCJICHUA XUMHUYCCKHUX DJICMCHTOB, 3apial]
HOHa

8.2

BUJ XUMHWYECKOM CBSI3M M THUI KPUCTAUIMYECKOM CTPYKIYphHl B
COEIMHEHUSIX

8.3

XapakTep cpeibl B BOJHBIX paCTBOpPAX BEHIECTB (KUCIOT, OCHOBAHUM)

8.4

OKHCJIIHUTECIb U BOCCTAHOBUTCIIb

YMeHue Xxapakrepu3oBaTh (U3MUYECKue U XMMHUYECKUE CBOMCTBA!

9.1

IPOCTHIX BEIECTB (KUCIOPOA, O30H, BOAOPOJ, TrpaduT, anmas,
KpEeMHMU, a30T, (ocdop, cepa, XI0p, HATpHWH, KaJIui, MarHuii,
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KaJIBITU A, aTFOMUHUM, )KEJIE30)

CIIOKHBIX BEIIECTB, B TOM YHCJIE WX BOJHBIX pacTBOpoB (BOjA,
aMMHaK, XJIOPOBOJOPOJ, CEPOBOJOPOJ, OKCHIBI W THIPOKCHIBI
metamioB |-1IA rpynn, amomunus, menu (ll), nunka, xenesa (Il u

9.2
1), okcuner yrmepona (Il u 1V), xpemuus (1V), azora u docdopa (Il
u V), cepet (IV u VI), cepuucras, cepHas, a3oTHUCTas, a30THasd,
docdopHas, yronpHas, KpeMHHEBAsI KUCJIOTa U UX COJIHN)
NPOTHO3UPOBATh M XapaKTepH30BaTh CBOWCTBA  BEIIECTB B
93 3aBHCHMOCTH OT MX COCTaBa M CTPOCHUS, NPHUMEHEHUE BEILECTB B
' 3aBHCHMOCTH OT WX CBOHCTB, BO3MOKHOCTb IMPOTEKAHMS XHMHIECKHX
MPEBpAIlICHUH B PA3IMYHBIX YCIOBUSAX
10 YMeHue cocTaBiIsITh MOJEKY/ISIPHBIEC U HOHHBIE YPaBHEHUS peakiuii, B
TOM YHCJIE:
10.1 peakIuii HFOHHOTO OOMeHa
10.2 OKHCITMTEIThHO-BOCCTAHOBUTEIBHBIX PEaKIIHi
103 WUTIOCTPUPYIOIIMX ~ XUMHUYECKAE CBOWCTBA HW3YYCHHBIX KIIACCOB
' (Tpyrimm) HEOpraHWYECKUX BEIIECCTB
10.4 MOJITBEPKTAIONIMX TCHETHYCCKYIO B3aUMOCBSI3b MEXTy HUMHU
11 YMeHue BBIYUCIITh (IPOBOJUTH PACUEThI):
111 OTHOCUTEIBHYI0 MOJICKYISIDHYIO M MOJISIPHYIO MAacChl BEIECTB,
' MacCOBYIO JIOJFO XMMHUYECKOTO AJIEMEHTA B COSTMHEHUHN
11.2 MAaCCOBYIO JIOJIKO BEIIECTBA B PACTBOPE,
11.3 KOJTMYECTBO BEIIECTBA M €r0 Maccy, 0ObeM ra3on
114 M0 YypaBHEHUSM XUMHUYECKUX pEaKIUid M HAXOAUTh KOJIMYECTBO
' BEIIECTBA, 00BEM M MacCy peareHTOB MJIM IPOAYKTOB PEaKINu
12 Brnanenue (3HaHUE OCHOB):
OCHOBHBIMM  METOJaMHU  HAy4YHOTro TO03HaHUsA (HaOmoleHue,
121 U3MEpEeHHE, IKCTIEPUMEHT, MOJICTMPOBAHNE) TIPU U3yICHUH BEIUIECTB U
' XAMUYECKUX SBJICHUW; yMeHHEe CcHOpMyIMpoBaTh MpodiIeMy H
MPEATIOKUTD MYTH €€ PeIeHUs
122 Oe3omacHO pabOThl € XUMHUYECKUMHU BEIIECTBAMHU, XHUMHUUYECKOU
' MOCYZION U J1abopaTOpHBIM 000pyI0BaHUEM
npaBuiiaMi 0€30MacHOr0 OOpaIlieHHs C BEIECTBAMU, UCIOJIb3YEMbIMU
B [TOBCETHEBHOM JKU3HU, IPABUJIAMH ITOBEICHUS B I[EJISIX COePEkK SH U 5T
12.3 3[I0POBbSI M OKPYKAIOLIEH NPUPOJHOW Cpelbl; MOHWMAaHHUE Bpeaa
' (omacHOCTH) BO3ACUCTBUS Ha JKUBbIE OPTraHU3MBI OIpeAeTEHHBIX
BEIIIECTB, CIOCOOOB YMEHBIIICHUSI W TMPEAOTBPAIICHUS WX BPEIHOTO
BO3JICHCTBUS
13 Hanvune mpakTHyecKMX HABBIKOB IUIAHUPOBAHUS M OCYIICCTBIICHHS
CIIEAYIONX XHUMHUYECKUX IKCIIEPHMEHTOB:
U3y4eHUE U OnucaHue (PM3MUECKUX CBOWCTB BEIIECTB; O3HAKOMIICHUE
13.1 ¢  (QuanyeckuMM M XAMHYECKUMH  SIBJICHUSIMH;  OIIBITHI,
WJUTIOCTPUPYIOIIHE MPU3HAKA MPOTEKAHUSI XMMUYECKUX PEaAKIUi
13.2 U3y4eHUE CII0COO0B pa3/iesieHus CMeceit
NOJIydeHUE KUCIOpOoJa U HU3Y4dEeHUE €ro CBOMCTB; IMOJydeHUe
13.3 BOJIOPO/Ia M M3YYEHHUE €ro CBOWCTB; MOJYYEHHUE YIIIEKUCIIOTO raza u

HM3Y4CHUE €T0 CBOMCTB; NOIYICHUE aMMHAaKa 1 M3YICHHE €r0 CBOMCTB
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13.4

MIPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHON MacCOBOWM JOJIieH
pacTBOPEHHOTIO BEIIECTBA

135

MPUMEHEHHUE WHIUKaTOPOB (;makmyca, METHJIOpaHKa u
denondranenHa) A ompeneNeHUs XapakTepa Cpelbl B pacTBopax
KUCJIOT U 1IejI0o4ei

13.6

UCCIIEIOBAHUE U OINMCAaHUE CBOMCTB HEOPraHWUYECKMX BELIECTB
pa3InYHBIX KIACCOB; U3y4EHHE B3aMMOJEUCTBUS KUCIIOT C METAIIaMU,
OKCHUJAMU  METaJJIOB,  PACTBOPUMBIMH U HEPACTBOPUMBIMHU
OCHOBAaHUSIMHU, COJISIMHM; IIOJIyYJEHHE HEpPAaCTBOPUMBIX OCHOBAHUI;
BBITECHEHHUE OJHOIO MeTajula JpPYTMM M3  pacTBopa  COJIH;
ucclieloBaHue aM(OTEPHBIX CBOWCTB TUIPOKCUJOB AITIOMUHHS U
IIMHKA

13.7

pelIleHre SKCIEPUMEHTAIBHBIX 3a/1a4y 1o TeMaM: «OCHOBHBIE KIacChl
HEOPraHUYECKUX COETUHEHUI, «QJIEKTPOIUTHYECKAS
Iucconmanusy, «BaxHelIme HeMETaUIbI W HX COCIUHECHUS,
«BaxxHenmme MeTaaabl U UX COCTUHCHU D)

13.8

XUMUYECKHE  OKCIEPUMEHTHI,  WIIIOCTPUPYIOLME  MIPU3HAKU
NPOTEKaHUS PEaKUUii MOHHOTO OOMEHa; Ka4eCTBEHHBIC PEaKuu Ha
NPHUCYTCTBYIOIIME B BOJHBIX PacTBOpax HOHBI: XJIOPUI-, OpOMHI-,
uonua-,  cymbdar-,  Qocdar-, KapOoHAT-, CHIIMKAT-aHUOHBI,
TUJIPOKCUI-MOHBI, KATHOHBI AMMOHMS, MAarHUsl, KaJIbIUsl, aIFOMUHUS,
kenesa (2+) u xenesa (3+), meau (2+), IUHKA

14

VYwmeunue:

141

NpPEICTAaBIATh PE3yIbTaThl JKCIEpUMEHTa B (OpMe BBIBOJIOB,
JIOKa3aTeNbCTB, TpadUKOB M TaONMI] W BBISBISATH IMIIUPUYECKUE
3aKOHOMEPHOCTH

14.2

YCTaHABIIMBATh CBSI3U MEXAY pealbHO HaOMI0JaeMbIMU XUMUYECKUMHU
ABJICHUSIMUA U TIPOLIECCAMU, TPOUCXOASIIMMU B MakpO- U MUKPOMHUPE,
OOBSICHITH MPUYKMHBI MHOTOOOPA3Hsl BEIIECTB
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INEPEYEHDb 2JIEMEHTOB COAEPXAHUS, ITPOBEPAEMbBIX HA OCHOBHOM
IroCYJAPCTBEHHOM JK3AMEHE 110 XUMHUU

Kon

IIpoBepsieMbIii 3JI€MEHT CO/le PKAHUSA

1

HCpBOHa‘laHBHBIC XUMHUUYCCKUC ITOHATUA

11

Yucteie BemecTBa 1 cMecu. CIocoOBI pa3ienieHus cMecei

1.2

ATOMBI U MOJIEKydbl. XHUMHUYECKHE 3JIeMEHThl. CHMBOJBI XUMHUYECKUX
371eMeHTOB. [IpoCThIE U CIIOXKHBIE BEILECTBA.

1.3

Xumuueckas ¢opMmyna. BaleHTHOCTP aTOMOB XMMHUYECKMX 3JIEMEHTOB.
CTeneHb OKUCICHUS

1.4

3aKoH TIOCTOSHCTBA COCTaBa BCIICCTB. OTHOcHTENIbHAs aTOMHas Macca.
OTHOCHUTENbHAS MOIJICKYJIsIpHAd  Macca. MaccoBast 110711 XHMHYECKOTO
9JICMCHTA B COCAMHCHN U

1.5

KomuuectBo BemectBa. Monb. MonsipHas macca. MoJsipHBIi 00bEM Ta30B.
B3anMmocCBsA3b KOJIMUECTBA, MACChl M YU CIIA CTPYKTYPHBIX €JUHMUI] BEIIECTBA

1.6

DU3NYECKUE U XUMUUYECKUE SIBJICHUS. XUMUYECKAsl PEAKUUs U €€ PU3HAKU.
3aKOH COXpaHEHUsl MaCChl BEIIECTB. XUMHYECKUE YpaBHEHUS

Ilepnonnueckuii 3akoH U [lepuoanyeckas cucTeMa XUMHYECKHX DJIEMEHTOB
.. Menneneea. CTpoeHHE aTOMOB

2.1

[lepnoguueckuii 3akoH. lleproanyeckass cucTeMa XMMHUYECKHX 3JIEMEHTOB
JA.N. Menneneesa. [lepronapl u rpynnbl. @U3n4ecKkuil CMbICI TOPSIKOBOTO
HOMEpA, HOMEPOB MEPUOJIA U TPYIIIBI 3JIEMEHTA

2.2

Crtpoenne aromoB. CocrtaB aTOMHBIX siiep. M3otonbl. Dnekrponsl. CTpoeHue
JJIEKTPOHHBIX 000JI0YeK aTOMOB TMepBbIX 20 XWMHUYECKUX DSJIEMEHTOB
Ilepuoguueckon cucremsl .. MennaeneeBa

2.3

3aKOHOMEPHOCTH B U3MEHEHUHM CBONCTB XUMHYECKHX DJIEMEHTOB IEPBBIX
TpEX MIepUO/IOB, KaJus, KaJbLUs (panuyca aTOMOB,
AIEKTPOOTPULIATEIBHOCTH, METAUIMYECKUX U HEMETAINTMUECKUX CBOICTB) U
WX COCIMHEHHWU B COOTBETCTBHU C TIOJIOKEHUEM DJIEMEHTOB B
Ilepronnueckoil cucTtemMe U CTPOEHUEM X aTOMOB

CTpoeHue BelecTBa

3.1

Xumuueckas CBsi3b. KoBaneHTHas (moJisipHass ¥ HEMOJISIPHAsi) CBS3b.
DJIEKTPOOTPULIATEILHOCTh ~ XMMUUYECKUX  3JeMEHTOB. VoHHas  CBs3b.
Merayueckast CBsI3b

3.2

Tumnbl KpUCTAIMYECKUX PpEIIETOK (aToMHas, MOHHas, MeTaJUIMyecKas),
3aBUCHUMOCTb CBOMCTB BELIECTBA OT TUIIA KPUCTAUIMYECKON PELIETKU U BUJA
XAMHUYECKON CBSI3U

Baxneliume npeacraBUTENM HEOPraHUYECKUMX BewecTB. Hemeramisl m ux
coenuHeHnsa. MeTalbl 1 UX COEIUHEHU S

4.1

Kiaccudukanuss 1 HOMEHKIATypa HEOPTraHHMYECKUX COCAMHCHUMN: OKCHJIOB
(coneobpazyrorme: OCHOBHBIC, KUCJIOTHBIE, aM(pOTEPHBIC) u
HecoNieo0pa3ymolMe; OCHOBaHHWH (IIENIOYM W HEPACTBOPUMEBIE OCHOBAHUS);
KUCTIOT (KUCTIOPOACOJEp)Kanme U OeCKUCIOPOAHBIC, OIHOOCHOBHBIE |
MHOTOOCHOBHBIE); COJICH (CPETHUX U KHUCIIBIX)

4.2

®dusnyeckue M XUMHYECKHE CBOMCTBA IIPOCTHIX BEILECTB-HEMETAIIOB:
BOJIOPOJIa, XJI0pa, KUCIOPOAA, Cepbl, a30Ta, Gocdopa, yriaepoa, KpeMHHUS

Crp. 36




4.3

®usnyueckue U XMMUYECKHE CBOMCTBA MPOCTBIX BEILECTB-METAJJIOB: JTUTHS,
HaTpus,  Kauus,  MarHusg W KalblMs,  aJlIOMMHHS,  OKenlesa.
DJIEKTPOXMMHUYECKUN DSl HAIPSDKEHUM METAIIIOB

4.4

dusnyeckue n XUMHUYCCKHUC CBOMCTBA BOOOPOAHBIX COC,I[I/IHCHI/Iﬁ
HCMCTAJJIOB: XJIOPOBOAOPOJa, CCPOBOAOPOIA, aMMHAKa

4.5

dusryuecKkue ¥ XMMHUYECKHE CBOMCTBA OKCHI0B HemeTamios: cepol (1V, VI),

asora(ll, 1V, V), dochopa(lll, V), yrmepoma(ll, V), xpemuus(lV).
[TonydeHre OKCHIOB HEMETAIIIOB

4.6

Xumnueckue cBorctBa okcr10B: MeTauioB |A—IIA rpynn, uunka, menu(ll) u
xenesza(ll, 111). Tlonydenne OKCHIOB METAILIIOB

4.7

XUMHYECKHE CBOMCTBA OCHOBAaHWM MW aM(OTEPHBIX THAPOKCHUIOB (Ha
npuMepe THAPOKCUJIOB aTIOMUHUS, jKeJe3a, IMHKa). [lonydyeHue ocHOBaHUM
1 aMpOTEPHBIX TUIAPOKCHIOB

4.8

Ob6ume XUMUYECKHUE CBONCTBA KUCJIOT: XJIOPOBOJOPOIHOM,
CepOBOJIOPOJHON, CEPHUCTOM, CEpHOM, a30THOMU, (PocopHOU, KpeMHUEBOH,
yroiapHOM. OcoOble XHMHYECKHE CBOMCTBA KOHIICHTPUPOBAHHOM CEPHOU M
a30THOM KucioT. [loydenne kucior

4.9

OOnme xuMHUUYeCKue CBOMCTBA cpenHuX cojielt. [lomyuenne coneit

4.10

[Momydenne, coOupaHue, pacro3HaBaHUE BOJOPOIA, KUCIOPOAa, aMMHAKa,
YITIGKUCIIOTO Ta3a B JIA0OpaTOPUU

411

[lonyyeHue aMmmuaka, CEpHOH M A30THOH KHUCJIOT B IPOMBIIUICHHOCTH.
O6ume crocoObl NOMy4eHUsT METAJIIOB

412

I'eneTnueckas CBS3b MCXKAY KilaCCaMU HEOPraHUYCCKUX COG,I[I/IHGHI/Iﬁ

XUMUYECKUE PEaKINU

5.1

Knaccugukanus XaMu4YecKuX peakiuii Mo pazIu4yHbIM IPU3HAKAM: 10 YU CITY
U COCTaBY YYAaCTBYIOLUMX B PEaKMM BEILECTB, IO TEIJIOBOMY 3(dekry, mo
W3MEHEHMIO CTENEHEN OKUCIIEHUS] XUMUUECKUX DJIEMEHTOB

5.2

TennmoBoil >(exr XuMHUUecKOW peakiuu, TePMOXMMUUYECKHE YpaBHEHUSI.
DK30- U S3HAOTEPMHUYECKUE peakun. TepMOXUMHYECKUE YpaBHEHUS

5.3

OKHUCIUTEILHOBOCCTAHOBUTEIBHEIE peakiuu. OxucnuTenun u
BOcCcTaHOBUTENH. [Ipoliecchl OKUCIEHUSI M1 BOCCTAHOBJICHUS. DJICKTPOHHBIN
OaJlaHC OKUCIUTEILHOBOCCTAHOBHUTEIBHOM PEAKITNT

5.4

Teopust ~ 2JIEKTPOIMTHYECKOW  aucconuanuu.  KaTWOHBI,  aHHUOHBI.
DIIEeKTPONUTHI U HEINEKTPoIuThl. CUIIbHBIE U cladble 31eKTpoauThl. CTeneHb
JUCCOLALNU

5.5

Peakuuu noHHoro ooMeHa. YcioBus IPOTEKaHUs peakuii HOHHOTO OOMeHa,
IIOJIHBIE U COKPAIEHHBIE HOHHBIC YPABHEHU I pEaKIN I

XUMHS U OKpYyXKarol@s cpena

6.1

Bemectsa 1 Martepuansl B MOBCEIHEBHOM XM3HM 4eJIOBEKa. beszomacHoe
UCIIOJIb30BAHME BEIIECTB M XMMHUYECKUX PEaKUHi B JIaOOpaTOpHU U OBITY.
IlepBas momMonp NpU XMMHYECKAX OYKOTaX W OTPABIICHUSX

6.2

XUMHYECKOE 3arps3HEHUE OKpYXKarolel cpefpl (KUCIOTHBIE —JOXKIM,
3arps3HEHUE IOYBBI, BO3yXa U BOJOEMOB), CIIOCOOBI €ro IMpeJOTBpalLECHUs
[lpenenbnas ponmyctumas koHueHntpauust semects (IIJIK). Ponp xumuu B
pPEIIEHUH DKOJIOTMYECKUX MpobieM. YcuieHue napHUKoBOro sddexra,
pas3pylieHue 030HOBOIO CJI0s
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[Ipumenenue ceprl, a3oTa, Gochopa, yrinepoaa, KpeMHUS U UX COSAUHEHHH B
OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH M CEJBbCKOM Xo3siicTBe. [IprmeHeHne

6.3 METaJIOB M CIUJIaBOB (CTallb, YyTyH, JIOPATIOMHUHUN, OpoH3a) B OBITY H
MPOMBIIUIEHHOCTH HX coeauHeHuil. [loHsTHE O KOppO3MHM METAJUIOB,
OCHOBHBI€ CITOCOOBI 3aIIMTHl UX OT KOPPO3UU

6.4 [IpuposHble MCTOYHUKM YITIEBOJIOPOAOB (Yrojib, MPUPOAHBIM ra3, HeQTh),
MPOJYKTHI MX MepepadboTku (OEH3WH), X POJIb B OBITY U MPOMBITIITICHHOCTH
[lepBoHayasbHbIE MOHATUSA 00 OPraHMYECKUX BEIIECTBAX KaK O COSAMHEHUSIX

6.5 yraepoaa (MeTaH, 3TaH, STUJIEH, alleTUJICH, JTaHOJ, TIULEPUH, YKCycHas
kucnora). [loHsTHe O OMOJIOTMYECKHM BaXKHBIX BEINECTBAX: JKUPAX, OENKax,
YITIEBO/IAX — M UX POJIM B )KU3HH YEJIOBEKA

7 Pacuérnr:

7.1 1o GopMynaM XMMHYECKHX COEIMHEHUN

7.2 Macchl (MaccoBOI) OJM pacTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 110 XMMHYECKUM YPaBHEHHSIM
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