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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10O XUMHUM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl padodeil MnporpaMMbl
BOCIIMUTAHUS U C YUETOM KOHIICIMHU MPENOIaBaHusl Y4eOHOTO MpeaMeTa « XUMUSH»
B 00pa3zoBaTeNnbHBIX opranmu3aiusx Poccuiickoit deneparum.

[Iporpamma 1mo XuMuM [Oa€T NPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
oOy4eHMs, BOCHHTAHUS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTrO
npeaMera, YCTaHABIIUBAET 00s13aTeNbHOE IPEAMETHOE CoJIepKaHue,
IpEeIyCMaTpUBAET pACIpEAeNICHHEe €ro IO KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM MpPOrpaMMbl IO XWMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEAbHOCTh U3YYEHHUS] XHMHM C YYETOM  MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarouuxcsi, OMNpPEAeNseT BO3MOXKHOCTH TMpeaMera s
peanuzaiuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHHS OCHOBHOWM 00pa3oBaTelbHOMN
IporpamMMbl Ha YPOBHE OCHOBHOI'O OO0IIero oOpa3oBaHMs, a TakKe TPeOOBaHUM K
pe3ynbTaTamM 00y4YeHUsI XUMUU HAa YPOBHE 1eJIeH U3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATENIbHON JEATEIbHOCTH OO0YyYaromerocs IO OCBOCHHIO
y4e0HOTO CoIepKaHUsl.

3HaHUWE XHUMHUHU CJIYKUT OCHOBOW il (OPMUPOBAHMS MUPOBO33PEHUS
oOy4Jaromnierocsi, ero MnpeACcTaBiICHUl O MaTepUaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrpatoT (QopMUpyeMble XHMMHUEW MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UEJIOBEUECTBA — CBHIPhEBOM, SHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOX PAHECHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealM3allid  BO3MOXXHOCTEH  JUII  CaMOpa3BUTUS |
dbopmMupoBaHUsI KyJIbTYPhI JUYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ B ()OPMUPOBAHWE MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEM
OOy4JarommMxcs, HABBIKOB HX CAMOCTOSITEIBHOW  Y4EOHOUM  JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIIBCKUX YMEHUW, HEOOXOIMMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEUU(PUKOM HAYYHOTO MBIIUICHUS, 3aKIaJbIBA€T OCHOBBI
[[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSM, K [IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlaHHbIC HamMpaBIICHUS B OOYYCHHH XUMUHU OOCCIICUMBAIOTCS CICIIHM(PUKON
colepKaHUsl ~ y4eOHOro  MpeAaMeTa, KOTOpbI  SBJIAETCA  MEAArOrMYECKH
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAyKH XUMHH Ha ONPeeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHUE OOYYaIOIIMMUCS CHCTEMBI IMEPBOHAYAIBHBIX TMOHATHUN XWUMHUU, OCHOB
HEOPraHWYECKOW XUMHM M HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX IOHSITUU
OpraHUYECKON XHUMUHU.

CtpykTypa coaepKaHus MPOrpaMMbl MO XMMHUHM C(POPMUPOBAHA HAa OCHOBE
CUCTEMHOTO Ioaxoja K €€ u3ydeHuro. ConepkaHue CKIAIbIBACTCS U3 CHUCTEMBI
MOHATUI O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUH O XUMHYECKOU
peakiuu. O06e 3T CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO0 PHUHIIUITY
IIOCJIEIOBATEIBHOIO Pa3BUTHS 3HAHUM HAa OCHOBE TEOPETUYECKUX IPEIACTABICHUN
pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHNS,

— [Iepunoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBA3H;

— TpeIcTaBlIeHUA 00 DJICKTPOJUTUYECKON JHUCCOIMAlMM BEIIECTB B
pacTBoOpax.

TeopeTndueckne 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OSMIUPHUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEI0BATENIBHO OT OJJHOTO
YPOBHSI K JPyromy, BBITIONHS (GYHKIUA OOBICHEHHS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOYKHOCTEM IPAKTUUYECKOIO0 MPUMEHEHUS U TOJYyYCHUS
M3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
MPEJICTABJICHNUS O XMMUYECKOW COCTABIAIOLICH HAYyYHON KapTUHBI MHUPA B JIOTUKE
€€ CHCTEMHOM IPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAYYHOMY 3HAHUIKO U
METOJIaM MO3HAaHUs B Hayke. M3ydeHHe XMMHU NPOUCXOIUT C MPHUBICUCHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MNpeaMeToB: «OKpyXaroluid MUp»,
«buonorus. 5—7 xknacce» n «Pusuka. 7 Kiace».

[lpy w3yyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHWE 3HAHWK OCHOB
XUMUYECKON HAYKM KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUECKOU
JESITETbHOCTH YEJIOBEKA M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMHUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HAaHUW — BaXHEUIIUX (PAKTOB, MOHATUM, 3aKOHOB U TEOPETUUYECKUX MOJIOKECHUM,
JIOCTYITHBIX 00OOIICHW MHMPOBO33PEHUYECKOTO XapakTepa, s3bIKa HayKd, B



OpUOOIIEHMM K HAy4YyHbIM METOJaM [IO3HAHMS TPU U3YYEHUH BEIIECTB M
XUMHUYECKUX peakinii, B GOpMHUPOBAHUU U PA3BUTHH MMO3HABATEIbHBIX YMEHHUH U
UX TPUMEHEHWH B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIIEeI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NpPAaBWJI 0€30MacHOr0 OOpamieHusi ¢ BEUIECTBAMU B
MTOBCEHEBHOM KU3HHU.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3OBaHMs Ba)KHOE
3HaYEHUE MPUOOPENH TaKHe 111, KaK:

— (GOpMHUPOBaHHE WHTEIJICKTYaJlbHO PpA3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CHIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

—  HampaBJICHHOCTh OOy4YeHUSI Ha  CHCTEMaTHYECKOE MPUOOIIECHHE
OoOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATENBHON JEeATEIbHOCTH, HAYYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciaoBuil, CIOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOITUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUIMX YHHBEpPCAJIbHOE 3HAUEHUE MJIs
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (opmupoBanue oOmeld (QPYHKIMOHATIBHOM H €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHUCJIE€ YMEHUH OOBSCHATH W OLECHUBATh SBJICHUS
OKPYXKAIOLEro MHpA, MCIOJIb3Ys 3HAHUS U ONBIT, NOJyYCHHBIC NPU H3YYCHUU
XUMUH, TPUMEHSITh HMX MPU PEIIEHHH MpoOJieM B MOBCEJIHEBHOM XU3HU U
TPYZIOBOU JIEATENBHOCTH;

— (¢opMmupoBaHHEe y OO0OydYalOIIMXCA T'YMAaHUCTUYECKUX OTHOILECHHUM,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HaHUW U1 BBIPAOOTKH 3KOJIOTUYECKU
1EeJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B IENIAX
COXPAHEHMS CBOETO 30POBbS U OKPYKAKOLIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBALMM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CAaMOBOCIIUTAHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JAlbHEWUIIETO
oOyJeHus.

OOmiee 4YMCIO YacoB, OTBEAEHHBIX I HM3YYEHUST XHUMHM Ha YpOBHE
OCHOBHOTO 00111eTO 00pa3oBaHus, cocTaisieT 136 yacoB: B 8 kinacce — 68 yacoB (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHauyajbHbIE XMMHYECKHE TOHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DuU3MYECKUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BeniecTB. [loHsATHE O MeTOAax MoO3HaHMS B XUMHUHU. UHMCTbIe BEIIECTBA U CMECH.
CriocoObI pa3feieHust CMECEi.

ATOMBI M MOJIEKYNbl. XHUMUYECKHE »3JeMEHTbl. CHMBOJBI XUMUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUCHUE.

Xumuueckas ¢opmyna. BajleHTHOCTH aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemiecTB. OTHOCHTENbHAs aToMHas Macca.
OTHOCUTENbHAS MOJIEKYJISIpHAst Macca. MaccoBast J10Jisi XUMHUECKOTO DJIEMEHTa B
COETUHEHUH.

KomnuecTtBo BemectBa. Mosb. MonsipHas Mmacca. B3auMocBsi3b KoJM4ecTBa,
Macchl M 4YHClIa CTPYKTYPHBIX €IuHMI] BeuiecTBa. Pacué€rel mo Qopmyrnam
XUMHYECKHUX COCTUHECHHIA.

duznveckre U XUMUYECKUE SBICHUA. XUMHUYECKasl peakius U e€ MpU3HAKH.
3aKOH COXpaHEHHs Macchl BEUIECTB. XMMHUYECKHe ypaBHeHHA. Kiaccudukanus
XUMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHUs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOW IMOCYOMW, MpaBWIaMHu paboThl B JabopaTtopuu u
npuémMamMu 0OpalleHus: ¢ JIabopaToOpHBIM O00OpPYAOBAHUEM, U3YUEHHE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHUE
¢uznyeckux (IUIaBI€HUWE BOCKAa, TasHUE JIbJla, pAacTUpaHUE caxapa B CTYIIKE,
KUTICHWE W KOHJEHCAIUS BOJbBI) U XUMHUYECKHUX (TOpEHHE CBEYM, MPOKAJTIUBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) sSIBICHHUM, HaOII0IeHIE U
ONKCaHUE MPU3HAKOB NMPOTEKAHUS XUMUYECKUX peakuuil (pas3iiockeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3iokeHHe T'MIpPOKCcHIa
menu (1) mpu HarpeBaHuu, B3auMojiciicTBHE Kene3a ¢ pactBopoM cosd meau (1),
U3y4eHUE CIOCOOOB Pa3JEJICHHUs] CMECEH: C MOMOILIBI0 MarHuTa, (UIbTPOBAHUE,
BBbIMIApMBaHUE, TUCTUILIALMSA, XpoMaTtorpadusi, IPOBEACHHE OYUCTKH MOBAPCHHON
CONMM, HaONIOAGHHE W  ONHMCAHHWE  PE3yJbTaTOB  MPOBEACHUS  OIBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPaHEHUS MacChl, CO3/aHHE MOJEJeH MOJeKy
(I1IapOCTEePKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHNYeCKUX BellecTB

Boznyx — cMech razoB. CoctaB Bo3ayxa. Kucimopon — ameMeHT U mpocToe
BenlecTBo. Haxoxxaenuwe kuciaopojga B mOpupoje, (uU3HUeckue M XUMHYECKUe
cBoiictBa (peakmmu TopeHusi). Oxkcuapl. [Ipumenenue xuciopoma. CrocoObl



MOJIy4eHHUs] Kuciopoda B JabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
KHciopoa B mpupoze. O30H — auioTporHas MoAuUKaIus KUcaopoaa.

TemnoBolt 3hdekT XUMHUUECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- W DHAOTEPMHUYECKHE pEaKkUud. TOIIMBO: yroiab M METaH. 3arpsa3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOS.

Bomopon — »snemeHT W mpoctoe BemecTBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3MYECKUEe U XUMHUYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nony4yeHust. Kucmorel u comnu.

Momnsipabiii 00bEM ra3oB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

dusnueckne CcBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpHI.
HacplllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpUMOCTH BEHIECTB B BOJIE.
MaccoBast 10711 BellecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbI. OCHOBAHUS.
Pose pacTBOpOB B mpupo/i€ U B XKU3HU 4YesioBeKa. KpyroBopoT BoAbI B MPUPOIE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkarnusa neopranuueckux coenuHeHuid. Oxcuzabl. Kimaccudukainms
OKCHUJIOB:  cosieoOpa3yromniye  (OCHOBHBbIC, KHCJIOTHBIE, aM@oOTepHbIE) U
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Duznyeckue U XUMHYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHui. PU3HYECKHE W XUMHYECKHE CBOWCTBA
ocHoBaHuU. [losyyeHre oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenkinarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psn axktuBHoctm wmetamnoB H. H. bekerosa.
[lony4yeHne KACIIOT.

Conu. HomeHnknarypa coseil. @U3NYECKHE U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckas CBSI3b MEXKIY KIACCAMU HEOPTraHMYECKUX COCIMHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOPOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE U H3YUYCHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aMMOJICHCTBUSL BEIIECTB C KHCJIOPOJAOM M YCIOBHS BO3HUKHOBEHUS U
IpeKpalieHusi TopeHus (moxapa), O3HAKOMJIEHME C oOpa3uaMu OKCHUIOB U
ONMHMCAHWE WX CBOWCTB, MOJYy4YEHUE, COOMpaHHE, PACHO3HABAHME U HU3YUYCHHE
CBOMCTB BogOpoaa (ropeHme), B3amMozeicTBre Bogopona ¢ okcugom meau (1)
(BO3MOXXHO HCIIOJIb30BAaHUE BUICOMATEPUATIOB), HAOIIOJACHUE OOpPa3IlOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHUE OCOOEHHOCTEW PACTBOPEHMSI BEIIECTB C
pa3MYHOW PACTBOPUMOCTBHIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCIMOJb30BAaHUE BHUJIEOMATEPUAIIOB),



UCCIIEJOBaHUE O00pa3lloB HEOPraHWYECKUX BEIIECTB PA3NIMYHBIX  KJIACCOB,
HaOJII0/IEHUE U3MEHEHMSI OKPAaCKH MHAMKATOPOB B pacTBOpAaxX KHUCIOT U IIEJIOUEH,
u3ydyeHue B3anMmonencTBus okcuna menu (ll) ¢ pacTBopom cepHOM KHUCIOTHI,
KUCJIOT C MeTajulaMH, pPEeakUWi HEUTpAIN3alWH, ITOJYYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHWH, BBITECHEHHWE OJHOIO0 MeTajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAJIBHBIX 3alad 10 Teme «BaxHelmme Kiacchl HEOPraHWYECKHX
COEIMHEHUI.

Hepuoanyecknit 3akoH u Ilepuoamyeckasi cucreMa XHUMHYECKHUX
aemMenToB JI. WM. MenpeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBble MOMBITKM KiIacCU(UKALMM XUMUYECKUX 3JeMeHTOB. IloHsTHE O
IpYNIax CXOJHBIX 3JEMEHTOB (LIEJIOYHBIE U IIEIOYHO3EMEIbHBIE METAJUIbI,
rajioreHbl, HHEPTHBIE ra3bl). DIEMEHThI, KOTOpbIE 00pa3yloT aM()OTEPHBIE OKCUIBI
U THUJIPOKCHU/IBI.

Ileprognyeckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. KopoTkomepuonHas W JUIMHHONEpUOAHAs  (OpMBbI
Ileproguyeckon cucteMbl Xumuyeckux 3ieMeHToB 1. 1. Menneneesa. Ilepuosasl
u rpynmbl. OHU3WYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIBI DJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX siep. M3oTonsl. DiekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI04eK aroMoB mepBbIXx 20 XMMHYECKHX  3JIEMEHTOB
[lepnognueckon cucremsl [[. M. MenaeneeBa. XapakTepUCTUKA XUMHYECKOTO
AJIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTM W3MEHEHUS paJnyca aTOMOB XWUMHUYECKUX JJIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IIEpUOJaM.

3nauenue [lepuoguueckoro 3akoHa u [lepuoanueckoil cCuCTEMbl XUMHUECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W mnpaktuku. [[. V. MenneneeB — yd€Hbld U
IPpaKIaHUH.

Xnumuueckass cBs3b. KoBalleHTHas (HoOJisipHass M HENOJSpHAas) CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. FIOHHAs CBA3b.

Crenenb  okucieHusi.  OKUCIMTEIBHO-BOCCTAHOBUTENBHBIE  PEAKLUU.
[Iponecchbl OkucIeHns U BOCCTaHOBIIEHNs. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3lOB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
IMAPOKCUIA LIMHKA C pacTBOPAMM KHCJIOT M IIEJIIOYEH, ITPOBEIACHUE OIIBITOB,
WUIKOCTPUPYIOLIMX  MPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropenue, peakiiy pa3ioKeHUs], COSTUHEHU).

Mexcnpeomemmnoie ceasu



Peanuzanmss MeXIpeaMETHBIX CBS3€M IIPUM HM3YyYEHHHM XMMHMM B 8§ Kiacce
OCYILECTBIISIETCSl 4YE€pe3 HCIOJb30BaHUE KaK OOIIMX €eCTECTBEHHO-HAyYHBIX
NOHATUH, TAK W NOHITHUH, SIBJISIOIIUXCS CUCTEMHBIMU JUIS OTAEIBHBIX NPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TOHATHSA: HAYYHBIH (DaKkT, TMIOTE3a, TEOpHs,
3aKOH, aHallu3, CHUHTE3, KiIaccUu(UKaIMs, NEePUOJUYHOCTb, HAONIO/IECHNUE,
DKCIIEPUMEHT, MOJICIIMPOBAHNE, U3MEPEHUE, MOJIEIIb, SIBJIICHHE.

@®usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJIA, JJIEKTPUYECKUM 3apsJl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (pU3MUecKre BETHUMHBI, €IUHULIBI
U3MEPEHHUs], KOCMOC, TUIAHETHI, 3BE€3/bl, COonHIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE UCKOMIAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BeurecTBo M XUMHYECKasi peaKIHs

Ileprognyeckuii 3akoH. Ilepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMHYECKUX DJIIEMEHTOB IEPBBIX TPEX MEPUOAOB, KaausA, KAIbIUA W HX
COCIVMHEHUN B COOTBETCTBUHM C IIOJIOKECHUEM JJIeMEHTOB B Ilepumomnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHABI XUMHUYECKOW CBSI3U. THIBI KPUCTALIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBa BEIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIaccaM HEOPraHWYECKHX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanysa XuMUYecKuX peakuuid Mo pa3andyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo
U3MEHEHUIO CTENEeHENW OKHMCIEHUS XUMHUYECKHX 3JIEMEHTOB, IO OOpaTUMOCTH, IO
YUYacCTHIO KaTajau3aTopa). DK30- U S3HAOTEPMHUUYECKUE PEAKIMH, TEPMOXUMHUYECKUE
YpaBHEHMUS.

[TonsiTue 0 ckopocTH xumuyeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOPAaTUMBIX XUMUYECKUX peakiusax. [IoHATHE O TOMOT€HHBIX M TeTepOTreHHBIX
peakuusx. [lonsarne o karanmse. [losTre 0 XuMuueckoMm paBHOBecUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJOKEHUE XUMHUYECKOTO
paBHOBECHS.

OKUCIUTEILHO-BOCCTAHOBUTENIBHBIC ~ PEaKIIMU,  JJICKTPOHHBIM  OalaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHON  PEaKLUU. CocraBineHue  ypaBHEHUI



OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM C  HKCIOJb30BAaHUEM  METOJa
AJIEKTPOHHOTO OaliaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
Karnonbl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYecKo# cBsi3u. CteneHp auccounanni. CHIbHBIE U C1a0bIe 3JIEKTPOJIHUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEaKIUi HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBaHMII W colell B CBET€ MPEACTABICHUH 00 3JICKTPOIUTUYECKOM
nucconuanuu. KauectBeHHble peakiyu Ha HOHBI. [loHATHE O THIPOIU3E CONEi.

Xumuueckuii IKCnepumeHm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmaza), CIOKHBIX BELIECTB
(xopuaa HaTpus), HUCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaklHu
OT BO3JICUCTBHS PA3IMYHBIX (DAKTOPOB, MCCIECIOBAHUE IIIEKTPOIPOBOJIHOCTH
pacTBOpPOB BEIIECTB, MpoOLEcca JUCCOLMALMM KHCIOT, IIEIOYed U COoJIed
(BO3MOXKHO  MCIIOJIb30BAaHME  BHJIEO MaTEpUaoB), IPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NpPU3HAKW  MPOTEKaHUsT  peakuuil  HMOHHOTO  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUuid
(ropeHue, peakUuu pas3iioKEeHUs, COCIMHEHUs), PacllO3HaBaHUE HEOPraHUYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEAaKUi HAa HOHBI, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a/1a4.

Hemertanibl u MX coeiMHEeHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUecKrue CBOICTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHUUYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3aMMOJEHCTBUE C METalUlaMH, HEMeTalllaMH, IIeJo4amMH). XJIOPOBOAOPO/I.
ConsiHas KucioTa, XUMUYECKHE CBOMCTBA, IMOJyYEeHHE, NMpUMeHeHue. [lericTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YelOBeKa. BakHelmnue XJIOpHIbl U HX
HAXOXKJEHUE B IPUPOJE.

Oo6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MIPOCTBIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPO, CTpOoeHHE, (PU3NYECKUE U
XUMUYECKHEe cBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
CepHas kuciora, Qu3Mueckue W XUMHUYECKHE CBOMCTBa (00mIME Kak
NpeACTaBUTENsl Kjacca KHCIOT W chneurduyeckue). XUMHUYECKHE pPEaKIuHu,
JeXallue B OCHOBE MPOMBILUIEHHOTO CHoco0a MOMYy4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucnoThl. Coau CEpHON KUCIOThI, KAU€CTBEHHAs pPeaKIys Ha



cynbdar-uoH. HaxoxnaeHue cepbl U €€ COSIUHEHHM B TMPHUPOJIC. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpelbl COCIMHEHUSIMH cephbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OObmas xapaktepuctuka 3yeMeHToB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIC CTENIEHU OKHUCIEHHUS. A30T, pacnpoCTpaHEHHUE B MPUPOJIE,
dbusnyeckue U XuMrueckue cBoiicta. KpyroBopor azora B npupojie. AMMHUaK, ero
bu3nUeckue 1 XUMUYECKHUe CBOMCTBA, MOMyuyeHre U npuMenenue. Coliu aMMOHUS,
X (U3UYECKUE U XUMUYECKHE CBOMCTBA, MpUMEHEeHHE. KadecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHe, (U3MYCCKUE U XHUMHYCCKUE
cBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenupuIecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEW aMMOHHMSI B KaueCTBE MMHEpaJIbHBIX
ynoopeHuil. XuMu4ecKoe 3arpsi3HeHUE OKPYKalollel cpeibl COeIMHEHUSIMHU a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI W BOA0EMOB). Docdop,
ajuioTponHeie Mojudukanuu ¢gocdopa, puznueckue U XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaoTa, pU3NIECKUe U XUMHIECKUE CBOMCTBA,
nosyuerue. Mcnons3oBanue GocdartoB B KauecTBE MUHEPAIBHBIX YI00OPEHUH.

O6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCICHMS.  YTIEpoHd,  auIOTPOITHBIE
MOAM(UKAIINK, PACIPOCTPAaHCHUE B TpHpoAe, (PHU3MUECKHe W XHUMHYECCKUE
cBoiicTBa. Ancop6Ouus. Kpyrosopot yriepoaa B npupoje. OKcuabl yriaepoja, ux
dbu3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJYYEHHE U TMPUMEHEHUE. DKOJOTUYECKHE MPOOJEMBbI, CBA3aHHBIE C OKCUJIOM
yraepoaa (IV), rumore3a TmI00aTbHOTrO MOTCIUICHUS KIWMaTa, TapHUKOBBIN
s dekt. YronpHas KuciaoTa u €€ coyu, uX pu3nueckue U XMMHUYECKHUE CBOMCTBA,
NMoJIydeHHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonbp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[TepBoHaYabHBIE TTOHATHS 00 OPTaHUYCCKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, TUJICH, alleTHIICH, dTAaHOJI, TJIMIEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOJAOPOAOB (yrojib, MPUPOJIHBIN Ta3, HEDTH),
MPOAYKTHl WX TmepepaboTku (O€H3WH), UX POJIb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTHE 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KHUpaX, OeNkax, yrieBojgax — U uX
poli B OJKM3HU UEJOBEKa. MaTepuaabHOE €IWHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJNYYCHHE W
npuMeHenue. CoenuHeHuss KpeMHHsi B mpupoje. OOmiue mnpeacTaBlieHus 00
okcune kpemaus (IV) u kpemaueBor kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
OBITYy, B TIPOMBIIIUICHHOCTH. Ba)KHEWIINe CTPOUTEIbHBIC MaTepHallbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeTOH, Xkene300eToH. [IpobiemMpl 6€30macHOro HMCIOIb30BaHUS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

M3y4eHHE 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKITUN Ha XJIOPUJ-UOHBI U HAOIOJICHHE MPU3HAKOB
WX TIPOTEKAHMsI, OIBIThI, OTpaKaIIHUE (U3NUECKHME U XHUMHYECKHUE CBOMCTBA
raJIOTEHOB M WX COEIUWHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJICHHE C O0Opa3laMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMJICHHE C
oOpaslamu  ceppl ®W €€  CcOeAUHEHUSMHU  (BO3MOXHO  HCIIOJB30BAHHE
BUJICOMATEPHUAIIOB), HAOIOJACHHE TIpollecca OOyTIMBaHUS caxapa IoJ JCHCTBUEM
KOHILICHTPUPOBAHHON  CEPHOM  KHUCJOTBI, HM3YYEHUE XHUMHYECKUX CBOICTB
pa30aBlIeHHON CEpPHOM KUCIIOTHI, IPOBE/ICHNE KAaUeCTBEHHOM peakIuu Ha cylibdat-
MOH W HaOJIOJICHWE MpHU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3UYECKUMU
cBoiicTBaMu a3ora, ¢ochopa M HX COCIUHEHHH (BO3MOXKHO MCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3liaMu a30THBIX U (HOCHOPHBIX yAOOpEHUH, MOTyUYeHUE,
coOupaHue, pacro3HaBaHWE M M3YYEHHE CBOMCTB aMMHakKa, IMPOBEICHHE
KaueCTBEHHBIX PEaKIMid Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHne Npu3HAKOB
WX IPOTEKAHMUsI, B3AMMOJACUCTBHE KOHUEHTPUPOBAHHOM a30THOU KUCJIOTHI C MENIBIO
(BO3MOKHO HCMOJIb30BaHUE BUJICOMATEPUAIIOB), W3y4YEHUE MoJIeIen
KPUCTAJUIMYECKUX PEImETOK anmasa, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
poLIECCOM  aACOPOIMM  PAaCTBOPEHHBIX BEHIECTB AKTHUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJIydeHHE, COOMpaHUE, paclOo3HABAHUE U U3YUYECHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX PEAKIMi Ha KapOOHAT U
CUJIMKAT-UOHBl W W3YYE€HHE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMIICHHE C
MNPOAYKIMENW CHUJMKATHOM MPOMBINUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxxHenme HeEMETaIUIbl U UX COCIUHEHUS.

MeTa/ibl 1 MX COeIMHEHU S

OO6m1as xapakTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux noyioxkeHuss B llepmommueckor cucreme xumuyeckux siaemeHTtoB . U.
MenneneeBa u cTpoeHus: aToMoB. CTpoeHHE MeTaioB. MeTramndeckasi CBsi3b U
METAJJIMYECKasl  KpPUCTA/UIMUECKass  pPElIETKa.  DJIEKTPOXUMUYECKUH  pAll
HaMpspKeHU MeTaiioB. u3nueckue U XUMUUYECKHE CBOMCTBA MeTaiioB. OO0uue
crocoObl ToydeHuss MeTauioB. [loHATHE O KOppo3UHM METAJIOB, OCHOBHBIE
CrocoOBI 3amuThl UX OT Kopposuw. CraBbl (CTajib, YyTyH, JAIOPATIOMUHUMH,
OpoH32a) U X MPUMEHEHNE B OBITY U TIPOMBIIINICHHOCTH.

[Ilenounsie mMeTambl: nonoxkeHue B [lepuoanyeckoil cucremMe XMMHUUYECKHUX
anemenToB /. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAaXOXKJICHUE B IPUPOJE.
dusnyecKkue U XMMHUYECKUEe CBOMCTBA (Ha mpuMepe Hatpusi U Kanusi). OKCUIbI U



TUAPOKCUABl HAaTpusi W Kauus. [IpuMeHeHHWe IIEeNOYHBIX METAUIOB U HX
COeJIMHEHUM.

[[lenoyHO3eMENbHBIE METAJUIBI MarHMii W KaJblMW: IIOJIOKEHHE B
[lepnogmueckon cucreme xuMuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHune
UX aTOMOB, HAXO0XJIeHHUE B Tipupojie. Pu3nyeckue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanpuusa. Baxseimue coeavHeHHs Kaiblus (OKCUJ, TUIAPOKCHI, COJIN).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmmoMuHUNA: TIoJioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
J. . Menneneesa, cTpoeHue aTroMa, HaxoKAEHUE B Ipupone. Pusndeckue u
XUMUYECKHAE CBOMCTBA aTtOMUHMSI. AM(POTEPHBIE CBOMCTBA OKCHIA U THAPOKCHIA
ATIOMHUHUSL.

Keneszo: nonoxenue B [lepuoanueckoit cucteMe XMMUYECKUX 3J€MEHTOB /1.
N. MeHnneneeBa, CTpOEHHE aroMa, HAaxXOXAeHHWe B mnpupoae. dusznueckue u
XUMHUUYECKHE CBOMCTRA xkene3a. OKcubl, ruipokcuibl U conu xenesa (I1) u sxenesa
(1), ux cocTaB, CBOWCTBA M MOJYUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMi METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBaMH, HM3yYEHHE  pE3YyJbTaTOB KOPPO3UHM  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCH[A
KaJblIUg W HATpUsl C BOJOM (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
MCCIIEJOBAHUE CBOMCTB KECTKOW BOJBI, IpOllEcCa TOPEHUS JKEJe3a B KUCIOPOJIE
(BO3BMOXKHO  HCMOJIb30BAHME  BUJIEOMATEPUATIOB), TPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEAKIIMA HAa MOHBI: MarHusi, KajblUs, aJIIOMUHUS, [IUHKA, JKeje3a
(1) u xene3a (1), menu (11), HaOMrOIEHNE U OMMCAHUE MPOIECCOB OKPAIIUBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kaiublug (BO3MOXKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), MCCIIEIOBaHNE aM(pOTEPHBIX CBOWCTB THIPOKCHUIA AITFOMUHUS
Y TUIPOKCHUJIA IMHKA, PEIIEHHE SKCIIEPUMEHTABHBIX 3a7a4 1o TeMe «Baxkunelme
METAJUIBI U UX COSTUHCHHUS.

XuMHS M OKPYXKAOLIAS Cpeaa

BemectBa m Marepuanbl B ITOBCEIHEBHOM XWU3HM YeEJIOBEKa. be3omacHoe
WCIIOJIb30BAHUE BEIIECTB M XUMHUYECKUX peakiuil B ObITy. IlepBas momornrs npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XHUMHUYECKOE 3arps3HEHHE OKpy)Karoueh cpenbl (MpeaenbHas IomycThUMas
KOHIIEHTpalus BemlecTs, nainee — [1/IK). Ponb xuMuu B pelieHnH 3KOJIOTMYECKUX
po0aem.

Xumuueckuii IKCnepumenm:

u3ydyeHue oOpaslioB MaTepuanoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJIMMEPHbIE
MaTepHuabl).

Mesicnpeomemnmnuie ceasu



Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpU W3YYEHHH XUMHHM B 9 Kiacce
OCYUIIECTBJISICTCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHM, SIBISIOMIMXCS CUCTEMHBIMH ISl OTAEJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAY4YHBIM (DAKT, THUIOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KJIacCU(pUKaLMs, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
DKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIENb, SBJICHUE, MAPHUKOBBIN
3¢ (DEKT, TEXHOIOTHS, MAaTEPHUAITBI.

®usuka: Marepus, aTroM, 3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIbI, PaJUOAKTUBHOCTh, MOJICKYJa, 3JIEKTPUYECKUM 3apsiji, MPOBOJHHKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENo, OO0BEM,
arperaTHoe COCTOSIHHE BELIECTBA, I'a3, pacCTBOP, PACTBOPUMOCTb, KPUCTAININYECKAs
pemeéTka, CIuiaBbl, (PU3NUYECKUE BEIUYUHBI, €IUHMIBI W3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: dorocunres, npixanuwe, O6mocdepa, IKOCUCTEMA, MHUHEPAIHHBIC
yI00pEeHHS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJIHI,
MOJIE3HBIE UCKOMAeMBbIE, TOILUIUBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE PE3yJbTaThl OCBOEHUS MPOTrpaMMbl OCHOBHOIO  OOIIETO
o0Opa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4EeOHOH H
BOCHUTATEIILHON JAEATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUMCKUMHU
COLMOKYJIbTYPHBIMA M JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, NPUHATHIMU B
oOIecTBe MpaBUJaMd W HOPMaMHU IIOBEJEHUS M CIOCOOCTBYIOT IIpoIleccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINK 00YUYaIOIIUXCS.

JIM4HOCTHBIE ~ pe3yJbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYalOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX LEHHOCTHBIX OPHUEHTAIMA W
pacIIMpEHUE OIbITA JICITEIbHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

LIEHHOCTHOI'0 OTHOLLIECHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
Y HAy4YHOMY HACJIEAUI0, NOHMMAaHUs 3HAYEHUs] XMMHUYECKOM HAayKd B IKU3HU
COBPEMEHHOI0 OOIEeCTBA, CIOCOOHOCTH BJIAAETh JOCTOBEpHOU HH(OpMaimei o
MEPEIOBBIX JOCTHXKEHUSX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpasKAaHCKOT0 BOCITUTAHMSI:

MPEJCTABJICHUSI O COLUMAIBHBIX HOPMAax M TMPABWIAX MEXKINYHOCTHBIX
OTHOILICHUN B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATEeNbCKOM, TBOPYECKOM W APYrMX  BHJAAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM EATENbHOCTH TMpHU
BBITIOJIHGHUM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCTIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecCe€ ITOM y4EOHON NESITEIBbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IMIOBEAECHUE W TOCTYIIKM CBOMX TOBApUIIEH C TMO3UIMUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHPOBO33PEHUYECKUE TIPEJICTABICHHUSI O BEUIECTBE M XMMHUUYECKOW PEaAKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU W COCTABJISIONIUE
OCHOBY I TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3THUX 3aKOHOMEPHOCTEM;

MM03HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUM IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HABATENIbHON, WH()DOPMAIMOHHOW M YHUTATEIBCKOW KYJIbTYpPhl, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIbHONM paloThl C Yy4eOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYPOH, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMaAIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHHMIO M TO3HAHUIO, JI0003HATEIBHOCTh, T'OTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHWIO, TPOCKTHOW W  HCCIEIOBATEIBCKOU
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTU W YPOBHS OOyUEHHS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHHUE IICHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHWE TOCJIEIACTBUU U
HETMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJs, HAPKOTUKOB, KypEHUs),
HEOOXOJMMOCTH COOMIOJICHUs] TpaBui 0€30MacHOCTH TIpU  OOpallleHud ¢
XUMHUYECKUMU BEILIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEPEC K MPAKTUUECKOMY M3YUYCHUIO TPOoPeCcCril U Tpy1a pa3IudHOTO poja,
YBaXKEHHUE K TPYLy M peE3yibTaTaM TPYIAOBOM IEATEIBHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHHUs TMPEJAMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHIUBUyaIbHON TPAEKTOPUU MPOJAOHKEHUS 00pa3oBaHus ¢ YUYETOM JTUUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenHon npodeccuoHaaIbHON IeITENbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGHECCUOHANIBHON CPEJIE;

6) 3K0JI0OrNYecKOro BOCIIMTAHUS

HKOJIOTUYECKHU 11€JIeCO00pa3HOe OTHOIIEHUE K MPUPOAEC KAaK HCTOYHUKY
JKW3HU Ha 3emJie, OCHOBE €€ CYIeCTBOBAHUSI, IOHUMaHUE IIEHHOCTU 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYecCKOMY M TICUXHMYECKOMY 370pPOBBIO, OCO3HAHHE IEHHOCTH COOJIIOICHUS
mpaBuiI 0€30MaCHOTO MOBEICHUS TTPU padOTe C BEIIECTBAMH, a TAK)KE B CUTYAIIUSX,
YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pELICHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl IIOBBILIECHUS
YPOBHSI ~ DKOJIOTUYECKOW  KYJIbTYPhl, OCO3HAHHUS TJIOOAJIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEeM M TMyTell HUX pelIeHUs MOCPEACTBOM METOAOB XHUMUH,
HKOJIOTUYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHHMKATUBHOW U COLMAJIBHOM TTPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYMMBIC JIA
dbopMUpOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TIOHATUS (3aKOH, TEOpHs,
MPUHIINI, TUIIOTE3a, GaKT, CUCTEMA, MPOIECC, IKCIIEPUMEHT U JIPYroe.), KOTOpbhIe
HCIIOJB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX NpEeAMETax M IO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O IIEJIOCTHOM



HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IEUCTBUS (IT03HABATEIIbHbIE,
KOMMYHUKATHUBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneurnBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHHUIO M OCYILECTBICHUIO Y4eOHOU
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiiCTBUS

Bba3oBble JJoruueckue JeMicTBUA:

YMEHUSI MCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XMMHUYECKHX TMOHATHNA (BBIAEIATH WX XapaKTePHBIE
MPU3HAKHN, YCTAaHABIMBATh B3aMMOCBS3b C JPYTUMU TIOHSTHIMH), UCIIOJIB30BAThH
TIOHATHS 711 OOBSICHEHUS OTJIEIBHBIX (J)AaKTOB M SBJICHH, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIaCCU(PUKALMM XUMHUYECKUX BEIIECTB M XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUYMHHO-CIICJCTBEHHBIE CBA3U MEXIY OOBEKTaMH H3Yy4EHUS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHAYKTUBHBIC, ICTYKTUBHBIC, 110 aHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHSTh B TIPOllECCe TMO3HAHUA TOHATHS (NPEAMETHBIE U
MeTaIpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
peo0pa3oBbIBATh MIUPOKO MPUMEHSIEMbIE B XUMHUHU MOJICJIbHBIC TTPEICTABICHUS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XUMHUYeckas (opMmylia W YypaBHEHUE
XUMUYECKON PEAKIUU — MPH PEIICHUN YIeOHO-TT03HABATENBHBIX 3a7a4, ¢ YIETOM
ATUX MOJIETBbHBIX MPEJCTABICHUN BBISBISITH U XapaKTEPU30BaTh CYIIECTBEHHbBIC
MPU3HAKU U3Yy4YaeMbIX O0BEKTOB — XUMUYECKUX BEIIECTB U XMMHYECKUX PEaKIIUM,
BBISIBIIATE ~ OOIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICACTBEHHBIE CBS3HM U
MPOTUBOPEYHS B MU3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

Ba3oBble uccienoBarejabckue 1eHCTBUA .

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIPOCH B Kaue€CTBE WHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAayeCTBE OCHOBBI i (POPMUPOBAHHUS THUIIOTE3BI TIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKIECHU;

MPUOOPETEHUE ONbITa IO TUIAHWUPOBAHWIO, OPTaHU3AIMK W TIPOBEICHUIO
YUYCHMUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOMomaTh 3a XOJOM Ipoilecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, PopMyIupoBaTh 000OIIECHUS U
BBIBOJIBI TI0 PE3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIICIOBAHUS, COCTABIATh OTUET
0 MpoJIeTITaHHOM padoTe.

Pabora ¢ undpopmaunmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGPOPMAIIHIO
pa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TOTydaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJIIpHAsT JUTEpaTypa XUMHUYECKOTO COJEpXKaHUSA, CIPABOYHBIC
nocobus, pecypcsl MHTepHETa), KPUTHYECKH OIICHHUBATH IPOTHUBOPCUYHMBYIO M
HEJIOCTOBEPHYIO MH(POPMAITHIO;



YMEHHME MPUMEHATh PA3IUYHbIE METOJbl M 3alpOChl MPU MOUCKE U OTOOpE
MHPOpPMAllMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX MJIsi BBIITOJHEHUS
y4€OHBIX U MO3HABATEJIBHBIX 33/1a4 ONPEJEIEHHOTO TUIIA, IPUOOPETEHUE OIbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJICHUE KYJbTYpOH aKTUBHOI'O MCIOJb30BAHUS PA3IMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENILHO BbIOMpaTh ONTUMAJIbHYIO (POpMY MpEACTaBICHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh pEIIaeMble 3alaydl HECIOXHBIMU CXEMaMH, JuarpaMMaMi,
npyrumu popmamu rpauku ¥ UX KOMOWHAIUSMU;

YMEHHE WCIIOJIb30BaTh U AaHAJIW3MpPOBaTh B IIpoliecce Y4YeOHOH W
UCCIIEIOBATENLCKON NIEATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOI0 XO34MCTBA M TPAHCIOPTa HA COCTOSIHME OKpYXKaroIled HPHUPOIHOM
CpEIBl.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe yueOHbIe JeHCTBUS:

YMEHHUS 3aJlaBaTh BOINPOCHI (B XOJ¢ Juamora W (WiM) JIHUCKYCCHUHU) TIO
CyLUIeCTBY  OOCyXJaeMol  TeMbl, (OpPMYJIUpOBaTh CBOU  IPEIJIOKECHHUS
OTHOCHUTEJBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

YMEHUS  NPEJICTaBIATh  IOJYYECHHBIE  pe3yJibTaTbl  IIO3HABATEJIBHOM
NEATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTaX; JeJaTh MpPE3CHTALUIO
pPE3yNbTATOB BBIMOJHEHUS XMUMHYECKOTO JKCIIEPUMEHTa (J1a00paTOPHOrO ONBITA,
71a00paTOpHOI pabOTHI [0 UCCIEAOBAHNIO CBOMCTB BEIIECTB, yUEOHOIO IIPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEJIbHOM W MCCIENOBAaTEIbCKOM  JACSATENBHOCTH MNpPU  pELIEHUU
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOIIMX WHTEPECOB M COTrJIaCOBAHUS
no3uuui (o0cyXaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIUS
COBMECTHBIX JCHCTBUM, OIpPEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

YMEHUE CaMOCTOSTENIbHO ONPENEsITh UENH JEATebHOCTH, MIaHUPOBATh,
OCYILIECTBIISAITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTbHOCTh, BBIOUpaTh Harbosee 3(pheKTUBHBIC CIIOCOOBI pelieHusl yUeOHbIX U
IIO3HABATEJIbHBIX 33Ja4, CaMOCTOSITEJIBHO COCTAaBIATh WM KOPPEKTHPOBATH
MPEUVIOKEHHBIA AJITOPUTM  JIEMCTBUM TIPA BBINOJHEHUM 33JaHAU C YYETOM
MOJIYYeHUs] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEIECTBAX U PEAKIMIX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOTO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITOJIB30BATh ¥ aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbI€ B YCIOBUU 33IaHUN.

NPEJIMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIBHOrO
cCoJlep>KaHMs, YCTAHOBJIEHHOrO JaHHOM ¢enepaibHOM paboyeil mnporpaMMon,
BBIJIETISIIOT: OCBOEHHBIE OOYYAlOIIMMUCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI



JneucTBul, crnenuduueckue A TpeAMETHONM o01acTu  «XUMHS», BB
JNEATENIBHOCTH MO  MOJYYEHHID HOBOIO  3HAaHHS, €ro  HWHTEpIpETalUH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIIUsIX.

K xoHiy 00yueHus B 8 ki1acce npeaMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHN: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(oHOpO/IHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJICKYJISIPHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBasi J10J1s1 XMMHUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJIIPHBIA O0BEM,
OKCHJI, KHCIIOTAa, OCHOBAHHUE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJICHHS, XUMHUYECKasi peakius, KiacCU(pUKaIUs peakuui: peakuuu
COCIMHEHUS, PEaKIMU pPa3JIOKEHUs, PEaKIMu 3aMElICHUs, pPEeakiuu
0OM€Ha, 3K30- U SHJOTEPMHUYECKHE PEAKIIMH, TEIIIOBOU 3P (EKT peakium,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aTOMHasi OpOHUTalb, PagUyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAA W HEMOJSPHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KATHOH, aHWUOH, PACTBOpP, MAaccoBas JI0Js BEIECTBA
(IpolieHTHAasi KOHIICHTpAIus1) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MPUMEHSThH 3TU NOHATHUS MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

e HCIOJb30BaTh XHWMUYECKYIO CHUMBOJMKY JJIS COCTaBJICHHUS (HOpMYT
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

e OIpENENATh BAJIGHTHOCTh ATOMOB JIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENeHb  OKHUCJICHHS  JJIEMEHTOB B  OWHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAaJIGHTHAs W HOHHAas) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaThb cMbIci [lepuomnueckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJioxkeHus B llepuoanueckoil cucreme,
3aKOHOB COXPAHEHMSI MacChl BEUIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHAa ABOTapo;

e OINKCHIBATh W XapakTepu3oBaTh TabiuuHyo ¢opmy Ilepuonnueckoit
CUCTEMbl XHMMHYECKUX OJJIEMEHTOB: pa3iudaTh I[OHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «modounas noarpynna (b-rpymma)y, Mansie u
OOJIbIIINE TIEPHOJIbI, COOTHOCUTH OO0O3HAYCHMS, KOTOpPhIE HMEIOTCA B
tabmune «llepronuueckass cucteMa Xumudeckux dnemeHToB [[. U.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOlee Yucio 3IeKTPOHOB
U pacrpeieieHre UX MO0 3JIEKTPOHHBIM CJIOSIM);

KJIaCCU(PUIIMPOBATh XUMUYECKHUE JJIEMEHTHI, HEOPraHUYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIUX B PEaKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIME XMMHUYECKHUE CBOWMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJITBEPK/IAsl OMMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUECKUX PEAKLINN;

IIPOTHO3UPOBAaTh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAaUYE€CTBEHHOIO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpAlICHUA B
Pa3JIMYHBIX YCIIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYI0O M MOJISIPHYKO MaccChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO 3JIEMEHTa 10 (opmyse
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOWU PEAKIUU;

MPUMEHSTh OCHOBHBIE OIEPALMA MBICIUTENBHON AEATEIbHOCTA — aHaJU3
U CHHTE3, CpaBHEHHE, 0000IleHHe, CHUCTEMaTU3alnI0, KIAacCU(PUKALHUIO,
BBISIBJICHUE TMPUYUHHO-CICACTBEHHBIX CBSI3€M — MJII U3Yy4YCHUS CBOWCTB
BEIIECTB U XUMHUYECKUX PEaKIHM, €eCTeCTBEHHO-HAYYHBIE METOJIbI
MO3HAHUA — HAONIOJICHUE, W3MEpPEHUEe, MOJEIUPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICJICHHBIN);

CIENOBAaTh  IpaBWJaM  TMOJIb30BAHUA  XUMHUYECKOM  TMOCYIOM W
Ja00paTOpHBIM  O0OpYJIOBaHMEM, a TaKXKe IMpaBWiaM OOpaIlCHUS C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU TI0 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BELIECTB (BOAOPOJAa M KHCIOpPOJAA), TNPUTOTOBICHUIO
pacTBOPOB C OMNPEIEIEHHON MACCOBOM NIOJIE PACTBOPEHHOIO BEIIECTBA,
IJIAaHUPOBAaTh W MPOBOJUTH  XUMHUYECKHE  AKCHEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB LIEJIOUYEH U KUCIOT C TOMOIIbIO UHIUKATOPOB
(;makmyc, henondTanent, METUIIOPAHXK U APYTHE).

K koHniy oOyueHus B 9 kiacce npeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMUYECKHMX NOHATHUWA: XWMHWYECKHU
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTMOH, AaHWOH, IPOCTOE BELIECTBO,
CJIO)KHO€ BEIIECTBO, BAJIECHTHOCTb, JJIEKTPOOTPULATEIBLHOCTh, CTEIIEHb
OKHUCJICHHS, XUMUYECKasl PeaKIusi, XUMUYECKasi CBA3b, TEIJIOBOU 3PDeKT
peakuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEAJIEKTPOJIMUTHI, AJEKTPOJMTUYECKAS] OUCCOLUMALMS, PEaKUUA HOHHOTO
oOMeHa, Karaau3aTop, XWMHUYECKOe paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBbIE pEaKlMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE pPEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTAaHOBJICHHUE,
aIIOTponus, aM(pOTEPHOCTh, XMMHUYECKasl CBsA3b (KOBAJICHTHAas, MOHHAs,
METaJUInYecKasi), KpHUCTAUIMYECKass pEmETKa, KOppO3us METALIOB,
CIUIaBbl, CKOPOCTh XHUMHUYECKOW peakuu, MpeAeiabHO O0MyCTUMas
koHueHntpanus [IJIK BemiecTna;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIONb30BaTh XHUMHMUYECKYI0 CHMBOJIMKY [UIsl COCTaBieHHS (GopMyll
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPENEIATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX pA3IUYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K
ONpeAeNnéHHOMY KJIACCYy COEOWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBsI3U (KOBaJI€HTHAs, WOHHAS, METAJUIMYECKas) B HEOPraHUYECKUX
COCJIMHEHUSX, 3apsijl MOHA M0 XUMHUYECKON (opMylie, XapaKTep Cpellbl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbicn llepuogmueckoro 3akona J[. WM. MenneneeBa u
JIEMOHCTPUPOBATh €ro IOHHMMAHHWE: OIKCHIBATh U XapaKTepU30BaATh
Tabnuunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoArpynna (A-rpymma)» U «1mobouyHas
noarpynna (b-rpynma)», manbsie u OOJbBIIME MEPUOJIBI, COOTHOCHUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCS B TNEPUOJUYECKON Taldiuue, ¢
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHMUSI aTOMOB  XMMHUYECKHX
JIEMEHTOB (COCTaB W 3apsij  sijapa, oOIee 4YUCIO DJIEKTPOHOB H
pacmpeiesieHie WX 10 DJJIEKTPOHHBIM  CJIOSIM), OOBSCHITH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB SJIEMEHTOB M MX COCIUHECHUI B
npezenax MajiblX MEPUOJIOB U TJIaBHBIX MOATPYII C YUETOM CTPOSHUS UX
aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBa,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYAaCTBYIOLIMX B pEaKUUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XUMUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME WU CHEHUPUICCKUE XUMHUYECCKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPKIAs OMNHUCAHUE
npUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIINM;

COCTAaBIIAITb YPABHEHUS DJEKTPOJIUTUYECKOW JHCCOLMALMU  KHUCIOT,
LIEJIOYEN U COJIEW, TIOJIHBIE U COKPAILIEHHBIE YPABHEHHUS PEAKIIUN HOHHOTO



oOMeHa, YypaBHEHHS pEakIui, TMOATBEPKAAIINX CYIIECTBOBAHUE
TCHETUYCCKOW CBSI3U MEXK/y BEIECTBAMH PA3INIHBIX KJIACCOB,;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX — PEAKITHIA
MOCPEACTBOM COCTaBIICHUS SJIEKTPOHHOTO OajaHca 3TUX peaKiui;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX MPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »JJIeMeHTa 1o ¢dopmyIe
COEMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHCHHUIO XUMUYECKOU PEAKIIHH,

coOMoaTh  MpaBWa  MOJB30BAHUA  XUMHUYECKOW  TOCYAOH |
7a00paToOpHBIM  O0OPYJIOBAaHMEM, a TaKXe ImpaBuiia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIIUSAMH 110 BBHITTOJTHCHHIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Tra3a);

NPOBOJUTh  PEAKIUM, TOATBEPXKIAIOINIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACTIO3HABATH OIMBITHBIM IMYTEM XJIOPUI-, OPOMUI-,
uoau-, kKapOonart-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCH]I-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX pacTBOpPaX HEOPTAHUUECKUX BEIECTB;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CHHTE3, CpaBHEHUE, OOOOIIEHHE, CHUCTEeMATHU3allMl0, BBISBICHUE
MPUYUHHO-CJICACTBEHHBIX CBS3€H — IS W3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKlUid, €CTeCTBEHHO-HAy4YHbIE METOJbl TIO3HAHUS —
HaOJI0ICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIIEPUMEHT (pealbHBIA H
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHayaibHble XUMUYECKHEe OHATHS
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YeJIoBeKa

12 BemectBa 1 xuMuueckue 15 1 bubnnoreka IIOK

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

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubnmnorexka HOK

' 00 oKkcuaax https://m.edso00.ru/7f41837c
59 Bonopon. Ilonstue o kucinorax 3 1 bu6nuoreka [IOK

' ¥ COJISIX https://m.edso00.ru/7f41837¢
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 butbmmoreka [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmoreka [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pasznea 3. [lepuoagnueckuii 3axoH u [lepuogudeckas cucrema xummuueckux 3aemMeHToB /. U. MenaeneeBa. CTpoeHue aToMoB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnuoteka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmorexa LIOK

https://m.edso0.ru/7f41837c
BOCCTAHOBHUTEJIbHBIC PEAKIIUU
bu6mmoreka [IOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 brbmmorexa LTOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3znea 1. BeniecTBO 1 XUMHYECKHE PeaKIIUU
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 3 1 1 bubmmoreka [JOK
' XHUMHUYECKUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' PYTHIRL L-ep https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUH U UX COSAMHCHUS
Wroro no pazueny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68



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




IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOMN ITPOT'PAMMBbBI

8 KUIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

1

ITo Teme: «HepBOHa‘-IaJH)HI)Ie XUMHWYCCKUC ITOHATHA)

11

1.2

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHUX TOHATHUMA: aTOM,
MOJIEKYJIa, XUMHUYECKHIl DJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE
BELIECTBO, CMeCh (OJHOpPOJHAs U HEOAHOPOJHAs), BAJEHTHOCTbD,
OTHOCHUTENIbHAsE aTOMHasi M MOJIEKYJIsIpHas Macca, KOJIUYECTBO
BElIECTBAa, MOJb, MOJSIpHAasT Macca, MaccoBas J0Ji1 XUMHUYECKOTO
DIIEMEHTa B COCIMHEHUHU, MOJIAPHBIA O0BEM, XMMHUYECKas peaKius,
KIaCCU(UKALUSA  PEAKIMH:  PEaKluu  COCAWHCHUS,  PEaAKINH
pa3joXKeHUs, peaklUuu 3aMelIeHUs, peaKkIuu OoOMeHa, 2JK30- U
SHJOTEPMUUYECKHE PEAKINH, TEIUIOBOM 3(P¢EeKT peakinu, pacTBOD,

MaccCoBasd 40Jd BEIUICCTBA (HpOHeHTHaH KOHLICHTpaI_II/IH) B paCTBOpC

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHUYCCKUX MOHATUU H

MMPUMCHATH OTU MMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaHICHI/Iﬁ

1.3

HCIIOJIb30BATh XUMHYCCKYIO CHUMBOJIMKY JIA COCTAaBJICHUSA (I)OpMy.]'I

BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

1.4

PaCKphIBaTh CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbI BCIICCTB,
MMOCTOAHCTBA COCTAaBa, AaTOMHO-MOJICKYJIIAPHOI'O Y4YCHHA, 3aKOHa

ABoraapo

1.5

1.6

OIpCaAcCIIATD BaJICHTHOCTb aTOMOB OJICMCHTOB B 6HHapHBIX
COCOAUMHCHUAX
KHaCCI/I(bI/ILII/IpOBaTB XUMHUYCCKUC PCAKIINU (HO qucily Hu COCTaBYy

YYacCTBYIOUIMX B PEAKIMH BEIIECTB, 10 TEIIOBOMY 3P EKTY)

1.7

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYISIPHYIO M MOJISIPHYKO MAaccChl

BCIICCTB




1.8

1.9

1.10

2.1

BBIUUCIISATH MACCOBYIO JIONIO XMMHYECKOTO JJIEMEHTa 1Mo (opmyre

COCIMHEHUS,

BBIYHUCIISITH MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE

NPUMEHSTh €CTECTBCHHOHAYYHBIC METOJbI TIO3HAHUSI — HAOIIOJICHHE,
U3MEpPEHUe,  MOJCIUPOBAHHME,  OKCIEPUMEHT  (peallbHbIA |
MBICJICHHBIN )

[To Teme: «BaxkHeine npeacTaBUTEIN HEOPTaHUIECKUX BEIIECTBY

paCKpeiBaTb CMBICII OCHOBHBIX XHMHYCCKHX TTOHSATHH: OKCH I,

KHUCJI0Ta, OCHOBaHUEC, COJIb

2.2

OnmpeACIIATh NPHUHAMJIC)KHOCTh BCHIECCTB K OHpCI[CJ'IéHHOMy KJ1accy

COCIMHEHUH 1o Gopmyam

2.3

KJIaCCI/I(bI/IIII/IpOBaTI) HCOPTraHN4YCCKUC BCIICCTBA

2.4

XapakTepu3oBaTh (ONHUCHIBaTH) OOLIME XMMHUYECKHE CBOMCTBA
BEIIECTB Pa3IMYHBIX KJIACCOB, MOJATBEPKAas OINHCAHHE IpUMEpaMu

MOJIEKYJISIPHBIX YPAaBHEHHUIM COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN

2.5

IMPOrHO3UpPOBATH CBOMCTBaA B€OICCTB B 3aBHUCHMOCTH OT HX
Ka4€CTBCHHOI'O COCTaBd, BO3MOXHOCTH IIPOTCKAHUA XHMHYCCKUX

HpeBpaHICHI/Iﬁ B PA3JIMYHLIX YCIIOBUAX

2.6

2.7

3.1

CIENOBaTh MpaBWJaM MOJIb30BAHUS XUMHUYECKOM TOCYAOM H
1abopaTOpHBIM O0OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpaIleHHs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIHUSMH IO BBINOJHEHUIO
71a00paTOPHBIX XMUMHUYECKUX OMBITOB MO MOJIYYCHHIO U COOMPAHMIO
ra3oo0pa3HbIX BEIIECTB (BOAOpOAA M KHUCIOPOAA), HMPUTOTOBICHHUIO
pacTBOPOB € ONPENEIEHHONM MacCOBOM JOJIEW PacTBOPEHHOIO
BEILIECTBA, INIAHUPOBATH U MPOBOAUTH XUMUYECKUE IKCIIEPUMEHTHI 11O
pAaclO3HABAaHUIO PACTBOPOB IIEJIIOYEH U KHUCJIOT C IOMOIIBIO
WHAUKATOPOB (JakMyc, ¢heHondraaer, METUIOPAHXK U IPYTHE)
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMUYECKOU peaKkinu

ITo Teme: «llepmogmueckuin 3akoH u Ilepumommueckas cucrema
xumudeckux snemeHTtoB . M. MenaeneeBa. CtpoeHHne aTOMOB.
Xumnueckasi cBa3b. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUNM
pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHMX MOHSTHH: SApO aToma,
AIIEKTPOHHBIA CJIOM aToma, aTOMHas oOpOuTadb, paguyc aroma,

XUMHUYCCKasd CBA3b, IIOJIApHAss W HCIOJIApHAas KOBAJICHTHAA CBA3b,




3.2

3.3

ANEKTPOOTPULATEIBHOCTh, HOHHAs CBA3b, HOH, KAaTHOH, AaHHWOH,

CTETNeHb OKUCIICHUS

KJIAaCCU(UIIUPOBATH XUMUYECKUE DIIEMEHTBI

OMKCHIBATh U XapakTepu3oBaTh TabnuuHyro Gopmy [lepuoanueckoit
CHUCTEMbl XHMHYECKUX DJJIEMEHTOB: pa3jIMuyaTh TIOHATHUS «TJIaBHAs

noarpynma (Arpynma)» u  «mob6ounas mnoarpynmna (brpymma)y,

«MaJIble» U «OOJIBIIIHEY Cpuoabl

3.4

3.5

packpsiBaTh cMmbica I[lepuoauueckoro 3akona J[.M. Menneneena:
JIEMOHCTPHUPOBATh MOHUMAHKUE MEPUOJINYECKON 3aBUCUMOCTH CBOMCTB
XMMHUYECKHUX DJJIEMEHTOB OT UX TnoJoXkeHuss B Ilepuoanueckoit

CHCTCMC

COOTHOCUTHb  0003HAu€HHUs, KOTOpble HUMEKTCSI B  Tabnuue
«Ileppuoguueckass  cucremMa  XMMHYECKMX  d1neMeHToB .M.
MenneneeBa» C YHUCIOBBIMM XapaKTEPUCTUKAMH CTPOEHHS aTOMOB
XMMUYECKUX 3JEMEHTOB (COCTaB M 3apsa  s1apa, oOlee Yucio

AIIEKTPOHOB U PACIIPEAEICHUE UX TI0 AIEKTPOHHBIM CIIOSIM)

3.6

3.7

9 KJIACC

OIpCACIIATD CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI>IX
COCIUHCHHUAX

OIpeaciIsAiTb BHUO XUMHUUYECKOM CBSI3U (KOBaJ'IeHTHaH u I/IOHHaSI) B

HCOPTraHNYCCKUX COCAUHCHUAX

Kon
NpoBepPsAEMOro
pe3yJbTara

1

11

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06p830BaTe.TIbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero 06pa3013amm

ITo Teme: «BemecTBo U XUMHUYECKast peaKkuus»

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHMX IIOHATUH: pacTBoOp,
AIIEKTPOJIUTHI, HEIJIEKTPOJIMUTHI, AIIEKTPOJUTHUECKAs JUCCOLHALIMS,
peakIMy MOHHOrOo OOMEHa, KaTaln3aTop, XMMHYECKOe paBHOBECHE,
oOpaTtumble u HeoOpaTHMble peakuuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIIbHBIE peakuumy, OKHCJIUTENb,
BOCCTAHOBUTEJNIb, OKHCICHHE M BOCCTAHOBIIEHHE, aJUIOTPOIUS,
aMpOTepHOCTh,  XMMHUYECKas  CBs3b  (KOB&JIEGHTHas, HWOHHaf,

MeTaJ'IJ'H/IquKaSI), KpucCTaJlJIN4eCKas peméTKa, CIIJIaBbBI, CKOPOCTH




XUMHUYECKON peakiuu

1.2

1.3
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WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMUECKHUX IOHSITHH M
IPUMEHSATh 3T IOHATHUS NPU ONMCAHUY BELECTB U UX IPEBpALCHUN

COCTaBJIATh YPABHEHUS HJIEKTPOJIUTHYECKOM JUCCOLMALUMU KHCIIOT,
LICJIOYEH M COJIEH, IIOJIHBIE M COKPAIEHHBIC YPaBHEHUs DPEaKLUH
MOHHOT0 0OMeHa

pacCKpeiBaTh CYHIHOCTH OKHCIIMTCIbHO-BOCCTAHOBHUTCIBHBIX peaKHI/Iﬁ

MOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OallaHCa ATHX PeaKIuii

1.5

IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOU peaKkIuu

IlIo Ttemam: «HemeTramnel M ux COCAUHCHUA» H «MeTanael U HX

COCAUHCHUA

2.1

2.2

XapaKTepU30BaTh (OMUCHIBATH) OOIINE U CIICHU(PHUIECKUE XUMUIECKIE
CBOMCTBA MPOCTBIX M CIIOKHBIX BELIECTB, MOJTBEpPXk/Aas ONHCAHUE
IIpUMEpaMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUH COOTBETCTBYIOLINX

XUMHNYCCKHX peaKHI/Iﬁ

COCTaBJIATb YPAaBHCHUS peaxunﬁ, MNOATBCPIKAAOIMINX CYIICCTBOBAHUC

TCHETHYCCKOM CBS3U MCKAY BCHICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

IMPOrHO3UpPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTU OT HUX CTPOCHMUA,
BO3MOXHOCTH IIPOTCKAHUA XHUMHYCCKUX npeBpameHI/Iﬁ B PAa3JIMYHBIX

YCIIOBHSIX

2.4

CIENOBaTh MpaBWJIaM MOJIb30BAHUS XUMHUYECKOM TOCYyAOH H
1abopaTopHBIM O0OpYIOBaHMEM, a TaKKe MpaBUiaM OOpaIIeHUS C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSMH IO BBINOJHEHUIO
71a060paTOPHBIX XMUMHUYECKUX OMBITOB MO MOJTYYCHHIO U COOMPAHMIO

ra3o00pa3HbIX BEILECTB (aMMMAaKa U YTIIEKHUCIIOro ra3a)

2.5

3.1

OPOBOJUTHh pEaKIHUM, MOATBEPKIAIOIINE KadeCTBEHHBIH COCTaB
Pa3NMYHBIX BEMIECTB: PACMO3HABATh ONBITHBIM IYTEM XJIOPHI-,
Opomuza, wuomupa, kapbonar, ¢ocdar, cuamkar, cyiabgar,
THIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI HM3yYCHHBIX METAJUIOB,

IIPUCYTCTBYIOIME B BOJHBIX paCTBOpax HEOPraHUUECKUX BEILIECTB
ITo Teme: «XUMHSI U OKpY:KArOIIasl CPENA»

PaCKpbIBaTb  CMBICJI  OCHOBHBIX XHUMHYCCKUX MMOHSATHUH: HI[K

BCIICCTBA,; KOPPO3Ud METAJIIIOB

3.2

IMPUMCHATE OCHOBHBIC OIICpanuu MBICIIUTEITbHOMN JCATCIIBHOCTH —




aHAIM3 W CHHTE3, CpaBHEHHUE, OO0O0OIIeHNE, CHCTeMaTU3alUIo,
BBISIBIICHHE IPUYMHHO-CIIEACTBEHHBIX CBS3€H — IS HM3Yy4eHHUS
CBOﬁCTB BCHICCTB U XHUMHYCCKHUX peaKL{Hﬁ; eCTeCTBeHHOHay‘IHbIe
METO/ABI IO3HAHHSA — HAOIIOJCHHWE, W3MEPEHHE, MOJEIHNpPOBAaHNUE,

9KCIIEPUMEHT (peajbHbI U MBICICHHbIN)




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KVIACC

Koxa
1

11

1.2

IIpoBepsieMblii 3JIeMEHT CO/lepPKAHUS

[TepBoHavanbHbIe XUMUYECKHE TOHSATHUS

[Ipenver xumuu. Poiab XuUMuM B JKM3HHM 4YeloBeKa. XUMHS B CHUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBONCTBA BEIIECTB. ArperaTHoe COCTOSTHUE

BC€IICCTB

Ilousarue o METOJaxX ITO3HAaHHUA B XMMHHU. Yuctelie BE€IICCTBA U CMECH. Crioco05b1

paszaeneHus cMecen

1.3

1.4

ATOMBI © MOJICKYIJIBI. Xumuueckue d3neMeHTbl. CHMBOJBI XHUMHYECKHX

OJICMCHTOB. HpOCTLIe U CJIO0XXHBIC BEIICCTBA. ATOMHO'MOJ’IeKy.]U{pHOC YUYCHHUC

XuMuueckas Q)opMyna. BaneHTHOCTE ATOMOB XMMHMYECKHMX 3JEMEHTOB. 3aKOH
IIOCTOAHCTBA cocTaBa BCIICCTB. OrHocuTenbHas aTOMHasa macca.
OTHOCHUTENLHAA MOJICKYJISIpHAA Macca. MaccoBas 07151 XUMHYECKOT0 dJIEMEHTa

B COCAUMHCHUHN

1.5

1.6

1.7

KonnuectBo BemectBa. Moisib. MonsipHasg Macca. B3aumocBsI3p KOJIMYECTBa,
Macchl W YHCIIAa CTPYKTYPHBIX €IWHUI] BemecTBa. Pacuérel mo dopmynam

XUMHUYECKHUX COCINHECHUM

Pusnueckue U XMMHUYECKUE SABJICHHUS. XUMUYECKas peakius U e€ NPU3HAKU.
3aKOH COXpaHEHHUs Macchl BellecTB. XUMHUUeckue ypaBHeHus. Knaccudukanus

XHUMHUYCCKUX peaKHI/Iﬁ (COCI[I/IHCHI/IH, Pa3JI0KCHUA, 3aMCILICHN, O6M€Ha)

XUMHUUECKUH KCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOH MOCYI0H, ¢ MpaBUiIaMu
paboTel B JabopaTopun W mpuéMaMu OOpalieHus C  J1abOopaTOPHBIM
000OpyJIOBaHUEM, H3YyYE€HHE W OIUCaHHe (U3MUYECKUX CBOMCTB 00pa3loB
HEOpPraHMYECKUX BEUIeCTB, HaOmoneHne Qusnyecknx (IUIaBIeHUE BOCKA,
TasHUE JIbJ1a, paCTUpPaHHUE caxapa B CTYIKE, KHIIEHHWE M KOHJEHCAIUs BOJbI) U
XUMUYECKMX  (TOpeHHe  CBeuYd, [MpOKaJMBaHWE MEJHOW  MPOBOJIOKH,
B3aMMOJICHICTBHE MeJa C KHCJIOTOW) SBJICHUH, HAONIONEHHWE M ONHCAaHUE
NPU3HAKOB TPOTEKaHWS XHUMHAYECKHX peakuui (pa3jiokeHue caxapa,
B3aUMOJICIICTBUE CEpHOW KHCJIOTBI C XJOpPUIOM Oapus, pa3ioKeHue
ruapokcuaa menu(ll) mpu HarpeBaHuu, B3auMOJIEHCTBUE Kelle3a ¢ PacCTBOPOM

conu meau(ll), m3yuenue crnocoOoB paziencHus cMeceil (C TOMOIIbI0 MarHUTa,




2.1

2.2

2.3

¢wIbTpOBaHMEe, BBHINApUBAHHUE, NUCTHIULALUSA, Xpomarorpadus), mpoBeneHUE
OUYHCTKH [TOBApEHHOM COJIM, HAOJIIO/ICHUE U OIIMCAHUE PE3YJIbTATOB IPOBEICHUS
OIbITa, WUIFOCTPUPYIOLIETO 3aKOH COXPAHEHMs MAacChl, CO3JaHUE MOJCIIEU

MOJIEKYJI (IIapOCTEPIKHEBBIX )
Baxnelime npecTaBuTeNIn HEOPTaHMYECKUX BEIIECTB

Boznyx — cmech razos. CocrtaB Bo3ayxa. Kucmopoa — sneMeHT U mpocrtoe
BemecTBo. HaxokaeHue kuciaopona B mpupoje, (pu3Mveckrue M XUMHYECKHE
cBorictBa (peakumu ropeHus). Okcunbl. Ilpumenenue kuciopoga. CrocoOb
MOJYyYeHUsI KHUCIOpoJa B JIaOOpPAaTOPUH W MPOMBIIUICHHOCTH. Kpyrosopor

Kucioposa B mpupojie. O30H — aioTporHas MoaupuKalus KUCIopoia

TemnoBoit 3ekT XUMUUIECKON peakluy, TEPMOXUMHUECKHUE YPaBHEHHUSI, K30~
¥ DHJIOTEPMUYECKHE PeaKkny. TOIMBO: Yyroib U MeTaH. 3arps3HEHUE BO3/yXa,
yCHUIIEHUE TapHUKOBOTO 3(peKTa, pazpylieHrne 030HOBOTO CII0s

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

Kucnorse! u conun

2.4

MossipHbIid 006EM Ta30B. Pacy€Thl M0 XUMHUYECKUM YpaBHEHHSIM

2.5

2.6

dusnyeckue CcBoMcTBa BOoAbl. Boma kak pactBoputenb. PacTBOpBL
HacplleHHble 1 HEHACBILICHHBIE PAaCTBOPBI. PacTBOPUMOCTB BEILECTB B BOJE.
MaccoBasg nons BemecTtsa B pacTBOope. XHMMHYECKHME CBOWCTBA BOJBIL.
OcHoBanus. Ponp pacTBOpoB B MpUpOJE M B KU3HM 4YenoBeka. Kpyrosopor
BOABI B TMpupoJe. 3arps3HeHHe NpupoaHbIX Boja. OxpaHa U OYMCTKA
IIPUPOJHBIX BOJ

Knaccugukanus Heopranmueckux coenuHeHunidl. Oxcuabl. Knaccugukarus
OKCHJIOB: cojeoOpasyomue (OCHOBHbIE, KHCIOTHbIE, amQoTepHble) U
HeconeoOpasyronie. Homenknarypa oxcujaoB. Pusndeckue M XUMHUECKUE

CBOICTBa OKCHAOB. [losryueHne okcuaoB

2.7

OcHoBanus. Knaccudukanuss ocHOBaHMM: WHIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HoMmeHk1aTypa ocHoBaHui. Pu3ndeckue U XUMUYECKHUE CBOWCTBA

ocHoBaHMU. [TonyueHne ocHOBaHUI

2.8

2.9

Kucnotel. Knaccudukarus kucnor. Homenknatypa kucior. Dusnueckue u
XUMHYECKHE CBOMCTBA KHUCHOT. Psam aktuBHOcTH MeTamnoB H.H. bekerosa.

HOJ'Iy‘-ICHI/IC KHUCIIOT

Comu. Homenknarypa conei. @u3nyeckue M XUMHUYECKHUE CBOMCTBA COJEH.

[Tomyuyenue conen




2.10

I'eneTnueckas CBSI3b MCKAY KiIaCCaMH HCOPTraHUYCCKUX COG,Z[I/IHGHI/Iﬁ
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3.1

3.2

3.3

XVUMHUYECKUN  DKCHEPUMEHT: KayeCTBEHHOE OIPEACICHUE  COACpKAHUS
KHCJIOpO/a B BO3JyXe, IOJy4YeHHE, cOOMpaHME, paclo3HaBaHUE U M3Yy4YEHUE
CBOWCTB KHCJIOPOJa, HAOIIOACHNE B3aUMOJICHCTBHS BEUIECTB C KHCIOPOIAOM U
YCIIOBHSI BOBHUKHOBEHUS U IIPEKpallleHus] ropeHus (1oxapa), 03HaKOMIICHHE C
o0Opa3llaMi OKCHJOB U OIMCaHWE HUX CBOICTB, TNOIy4eHHe, colOupanue,
pacrio3HaBaHME U M3Y4YEHHE CBOWCTB BOJOpOAA (rOpeHHe), B3auMoeicTBUE
Bozopoaa ¢ okcugoMm Meau(ll) (Bo3aMOXHO HCTIOIB30BaHUE BUICOMATEPUATIOB),
HaOmrofeHne oO0pa3lloB BEIIECTB KOJMYECTBOM 1 MOjb, HCCIEIOBAHUE
OCOOEHHOCTENl pacTBOPEHHs BELIECTB C Pa3IMYHOW PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINpPENeNEHHON MAacCOBOM J10JIell pacTBOPEHHOIO
BEUIECTBAa, B3aWMOJEWCTBUE BOJbI C MeETaJIaMU (HAaTpUEM M KajbIHEM)
(BO3MOXXHO MCIIOJIb30BaHME BMJEOMATEpUANIOB), OIPENEICHUE pPAaCTBOPOB
KUCJIOT U 1IEJOYed C IOMOIIBI0 HMHJMKATOPOB, HCCIEIOBAHUE 00pa3loB
HEOPraHMYECKUX BELIECTB PA3JIMYHBIX KJIAcCOB, HAOIIOACHHE H3MEHEHUS
OKpacKM MHJIUKATOpPOB B pacTBOpax KHCIOT U ILIEJIOYeH, Hu3ydyeHue
B3auMojeiictBus okcuga meau(ll) ¢ pacTBopom cepHOM KHUCIOTBI, KHUCIOT C
METaJUIAMM, PEaKIUH HEUTpaIU3alliH, I1I0Jy4YEeHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJIHOTO MeTajyla JApYyrUM U3 pacTBOpa COJM, peLIeHue
AKCIIEPUMEHTAJIbHBIX 3a/ad 1o TeMe «BakHelmne Kiacchl HEOPraHUYECKUX

COEeIMHEHUIT»

[lepunonnueckuii 3akoH u [lepuonnueckas cuctemMma XMMUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CTpoeHre aToMOB. XUMUYeCKas CBs3b. OKUCITUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PCAKITUN

[lepBble TOMBITKA KIACCH(PUKAIMU XUMUYECKUX dJeMeHTOB. IloHsatue o
TpyNmax CXOMHBIX AJIEMEHTOB (IETOYHBbIE W IIEIOYHO3EMEIbHbIE METalIbl,
rajJioreHbl, WHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpble 00pa3zyloT amMdOoTepHBIC

OKCHUBI U THAPOKCHUIBI

ITepuoanueckuii 3akoH. [leproanueckas cucteMa XMUMUYECKUX dy1eMeHToB J[. 1.
Menneneesa. Kopotkonepuonnas 51 JUTMHHOTIEPUOIHAS (hopMbI
[lepuoanueckoit cucrtembl xuMuueckux anemeHtoB [[.M. Menneneesa.
Ilepumonbr u rpynmsl. PU3HYECKUI CMBICT TOPAJIKOBOTO HOMEpAa, HOMEpPOB

nepruoaa U rpymuiibl 3JICMCHTA

CTpOCHI/Ie aroMoB. CocTaB aTOMHBIX AACP. H3oTom®bI. BHCKTPOHBI. CTpOGHI/Ie

SJICKTPOHHBIX 000JIOYEK aTOMOB IEPBBIX 20 XUMHYECKMX DJIEMCHTOB




3.4

3.5

Ilepnonnueckon cucremsl .M. MeHnneneeBa. XapakTepUCTUKAa XUMUYECKOTO

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

3aKOHOMEPHOCTH H3MEHEHHUs paJuyca aTOMOB XHMHYECKHUX DJIEMEHTOB,
METaJUIMYECKUX M HEMETaUIMYEeCKUX CBOMCTB IO TpYINaM UM TEpPHOJIaM.
3nauenue I[lepuonuueckoro 3akoHa u Ilepuoanueckoil CUCTEMbl XUMHUUYECKUX
AJIEMEHTOB JUISl Pa3BUTHs HayKd W npakTuku. .M. MenneneeB — y4€HbIA U

rpaxxiaHuH

Xumuyeckass cBa3b. KoBaneHTHas (mosisipHass M HEMOJSIPHAs)  CBA3b.

DIIEKTPOOTPULIATEILHOCTh XUMHUYECKUX 3JIEMEHTOB. loHHAas CBA3b

3.6

3.7

Creneub okucieHus. OKHCIUTEIFHOBOCCTAHOBUTCIIBHEIC pCaKkuu. HpOLIGCCBI

OKHCJICHUS B BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBUTEIIN

XUMHUECKUH S3KCIIEPUMEHT: M3y4YeHHe OO0pa3lloB BELIECTB METaUIOB U
HEMETAJUIOB, B3aMMOJEHUCTBUE THUIAPOKCHAA LMHKA C pPAacTBOpaMU KHUCIOT U
LIEJI0YEH, MPOBEIECHNE ONBITOB, MIUIFOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIBHO-

BOCCTAaHOBUTCIBbHBIX peaKuHﬁ (I‘OpCHI/IC, pC€aKluu pa3jIOKCHUA, COCI[I/IHCHI/IH)

9 KVIACC

Kox

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

BeniectBo 1 xummndeckas peakuus. [ToBropenue

11

[Iepnonnueckuit 3akoH. lleproanyeckas cuctema XuMU4YeCKUX demeHToB J1.1.
MenpeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHU CBOMCTB
XUMHUYECKHX DJIEMEHTOB IIEPBBIX TPEX MEPHOAOB, Kalus, KalbLUsi H HX
COCIIMHEHUI B COOTBETCTBUM C IIOJIOKEHUEM dJeMeHTOB B llepuoamnueckon

CUCTEMC U CTPOCHUCM NX ATOMOB

1.2

CrpoeHne BemecTBa: BHABI XUMHYECKOM CBS3U. THUIBI KPHUCTAUIMYECKUX
pPEmETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKU
U BUJAa XUMHYecKol cBsa3u. Knaccudukanus 1 HOMEHKIIaTypa HEOpraHUYEeCKHX
BELIECTB (MEXAYHapoAHas U TpUBHaJIbHAs). XMMHUYECKHUE CBOWMCTBA BELIECTB,
OTHOCAIIMXCA K  PA3JIMYHBIM  KJlacCaM  HEOPraHWYECKUX  COCIUHEHUH,

TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BECIICCTB

13

Knaccudukanns XuMU4ecKuX peakiuid Mo pa3IudHbIM IpU3HaKaM (10 YUCITY U
COCTaBy YyYacTBYIOIIMX B PEaKLUUU BEIIECTB, MO TeIIoBoMYy 3(ddekry, mo

H3MCHEHHIO CTCIICHEH OKMCICHHS XUMHUUYECKUX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,
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[0 YYacTHUIO KaTaau3aropa). OK30- M 3HIOTEPMHUYECKHE peakluuy,

TEPMOXUMHNYCCKUEC YPABHCHUS. Ilousarue o CKOpPOCTH XHUMHYSCKOM pE€aKknuun

[TonsiTe 006 oOpaTUMBIX U HEOOpPATHUMBIX XUMHUYECKHX peakuusax. [lonsTtue o
TOMOTEHHBIX U FeTepPOreHHbIX peakiusix. [[oHaTHe 0 XMMUYeCKOM PAaBHOBECUH.
@DakTophl, BIUAIOIIAE HAa CKOPOCTh XUMHUYECKOW peaklUd M TOJOKEHHE

XUMHYCCKOI'O paBHOBECUA

1.5

1.6

1.7

2.1

OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC peakuuu, 3JIEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBiieHHE  ypaBHEHUU
OKHCJIUTENIbHO-BOCCTAHOBUTENBHBIX PEAKIMH C MCIOJIb30BAHUEM METOJa

OJICKTPOHHOI'O OajnaHca

Teopus 3JIEKTPOIUTUUECKON TUCCOLMAIMU. DJIEKTPOIUTHI U HEINEKTPOJIUTHI.
Kartunonsl, annonsl. MexaHu3m JUCCOIMAIIMU BEIIECTB C PA3JIMUYHBIMU BHUJIAMU
xumuueckoi cBs3u. Ctenenp guccoruanui. CUIbHBIE U cIa0ble SIEKTPOJIUTHI.
Peakiiuu nonHoro obmeHa. YcCloBUSI MPOTEKAHHS PEAKIUA MOHHOTO OOMEHa,
MOJIHBIE U COKpalI€HHbIE HMOHHBIE YypaBHEHMs peakuui. CBoiicTBa KHUCIOT,
OCHOBaHMN M COJIEM B CBETE€ TPEACTABICHUN 00 3JIEKTPOJUTUYECKON

Auccouuanuu. KauecTtBeHHBIE p€aKiuuu Ha HOHBI. ITonstue o TuapoJIn3eC coJiei

XUMHUYeCKUi OKCIHCPUMCHT: O3HAKOMJICHUC C MOACIIAMHU KPHUCTATNIMYCCKUX
PEIIETOK HEOPTaHUYECKUX BEUIECTB — METAUIOB W HEeMeTauioB (rpadura u
ajMasa), CJIOKHBIX BEIIECTB (XJIOpUIa HATpUsl); UCCIEAOBAHUE 3aBUCUMOCTHU
CKOPOCTH XHUMHYECKOW pEeaklMh OT BO3JCUCTBUS pPAa3IMUHBIX (HAKTOPOB;
WCCIIE/IOBAaHNE  DJIEKTPONPOBOJHOCTA  PAcTBOPOB  BEIIECTB,  IpoIecca
JTUCCOLMAIMU  KHUCIOT, MIeNo4Yed u coiel (BO3MOXHO HCIOJb30BaHHE
BUJICOMATEPHAIIOB); TMPOBEACHUE ONBITOB, WUIIOCTPUPYIOIIUX MPU3HAKU
MPOTEKAaHUs PEeaKIMii HOHHOTO oOMeHa (00pa3oBaHUEe OCaJKa, BhIICTICHHUE ra3a,
o0Opa3oBaHHe BOJbl); OIBITOB, WJUIIOCTPUPYIOIIMX MPUMEPHI OKHCIUTEIBHO-
BOCCTAaHOBUTENBHBIX peakluidl (TOpeHHe, Peakiuy pPas3lioKeHUs, COCTUHEHUS),
pacro3HaBaHHe HEOPTAHWICCKUX BEIIECTB C TIOMOMIbIO KAUeCTBEHHBIX PEAKITUi

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a1a4
HemeTamisl 1 UX cCOeIUHEHUS

OOmast  xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHMsS AaTOMOB,
XapakTepHble cTeneH okucieHus. CtpoeHue u pu3nyecKkrue CBOMCTBa MPOCTHIX
BEUIECTB — TaJlOTEHOB. XHMHUYECKHE CBOICTBA Ha IpUMeEpe XJjopa
(B3auMozielicTBUE C MeTallylaMH, HEMeTajulaMH, IiefodamMu). XJIOpOBOJIOPOA.

ConsHas KHUCJI0Ta, XUMHYCCKHE CBOfICTBEl, MOJIy4YCHHUC, IPUMCHCHHC. I[eﬁCTBHe




2.2

XJIOpa ¥ XJIOPOBOAOPOJA HAa OPraHU3M YeJoBeKa. BaxkHenmume XJIOpUIbl U UX

HaXOXICHUEC B IIpHUPOAC

O6mas xapaktepuctuka 3jeMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIe CTeNeHu oKuciaeHus. CTpoeHne u (hU3MUecKue CBOMCTBA
MPOCTBIX BEIIECTB — KHCIOPOJa M CEepbl. AJUIOTPOIHBIC MOTUPHUKAIIMN
KHCJIOpOAa W cepbl. XMMHUYECKHe CBoicTBa cepbl. CepoBOIOPOJ, CTpPOCHHE,
¢usnyeckne W XUMHUYECKHE CBOMCTBA. OKCHIBI Cepbl KaK IPEACTAaBUTEIN
KHCIIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NICCKUE U XUMHYECKHE CBOHCTBA
(oOmue Kak mpencTaBHTENs Kiacca KUCIOT W crenuduaeckue). XUMHUYECKUE
peakiyu, JeKalre B OCHOBE MPOMBIIUICHHOTO croco0a IMOJIydeHHsI CepHOU
kuciaoThl. [lpumenenne. Conu CEpHON KHCIIOTHI, KAaueCTBCHHAsh peaklus Ha
cynbdar-uoH. HaxoxneHue cepel U €€ COCNMHECHUN B TPUPOJE. XUMUYECKOES
3arps3HCHUE OKPYKAIONICH CPEIbl COCAMHECHUSMHU Cepbl (KHCIOTHBIC TOXKIH,

3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €0 MPEeA0TBpAILEHUs

2.3

OOmast xapakrepuctuka s5eMeHTOB VA-rpynnsl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTENICHU OKUCIIEHUs. A30T, pacCpoCTpaHEeHHE B IIPUPOJIE,
¢dusnveckne u XUMUIecKne cBoiicTBa. Kpyrosopor a3ora B nmpupojae. AMMHaK,
ero ¢u3M4eckue W XMMUYECKHE CBOMCTBa, MojdydyeHue u npumeHenue. Comu
aMMOHUA, nux (1)I/I3I/I‘-ICCKI/I€ u XUMHUYCCKUC CBOﬁCTBa, MMPUMCHCHHUC.
KayecTBeHHast peaklusi Ha HOHbI aMMOHMs. A30THas KUCIIOTa, €€ MOJyuyeHHe,
(dbuzmvyeckue W XUMHUYECKHE CBOMCTBa (0OIIMe Kak MpeJACTaBUTENs Kiacca
KUCIOT U cnenuduyeckue). Mcnonb3oBaHue HUTPATOB M COJIeH aMMOHMS B
KauecTBE MMHEPAIbHBIX yn0OpeHuil. XUMHUYECKOE 3arpsi3HEHHE OKpY’Karolei
Cpeabl COETUHEHUSMH a30Ta (KHCIOTHBIE JTOXKAM, 3arpsi3HEHHE BO3yXa, MOYBbI

1 BOJJOEMOB)

2.4

®ocdop, amnorponHsle Mogudukanuu docdopa, puzndeckue U XUMUYECKUE
ceorictBa. Oxcupn docdhopa(V) u docdopHas kuciora, Qusnyeckue u
XMMHUYECKHE CBOMCTBa, monyudeHue. Vcnonb3zoBaHue ¢ochaToB B KayecTBe

MUHEPAJIbHBIX YI0OpEHUM

2.5

Obmas xapaktepuctuka 3yeMeHToB IVA-rpymnmbl. OcoO€HHOCTH CTPOECHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUS. YIVIEpoJ, aUIOTPOIIHBIE
Moau(UKaIMK, paclpocTpaHEHHEe B MpUpoae, (U3HUECKHEe M XUMHYECKHE
cBoiicTBa. Ancopbuus. Kpyrosopot yriaepona B npupoae. Okcuasl yriepona,
uX (QU3NYEeCKUe M XUMHYECKHE CBOMCTBA, JIEHCTBUE Ha JKHUBBIE OPTraHU3MBbI,

MOJIYUYCHHUEC U ITPUMCHCHHC. DKOJIOTHYECKUE HpOGJ’ICMBI, CBsA3aHHBIC C OKCHAOM




yraepona(lV); rumore3a Tm00anbHOrO MOTETUICHUS KIMMAaTa; MapHUKOBBIN
s¢dexr. YronpHas KucClIOTa U €€ COJM, UX (PU3NYECKUE U XUMHUYECKHE
CBOWCTBa, TONy4YeHHe W TpuMeHeHue. KauecTBeHHasr peakiusi Ha KapOoHAaT-
nonsl. Mcnonp3oBanue kapOOHATOB B OBITY, MEAUILIMHE, TPOMBIIUICHHOCTH U

CEJILCKOM XO03AMCTBE

2.6

2.7

[lepBoHauaIbHBIE TIOHATHS 00 OPraHUYECKHX BEIIECTBAX KaK O COEAMHEHUSX
yriepona (MeTaH, 3TaH, STWJIEH, AaleTHJICH, 3TAaHOJ, TIJHIEPUH, YKCyCHas
kuciora). MIx cocraB m xumuueckoe crpoenue. llonstue o Ouonormvecku
BO)XHBIX BEIECTBAX: JXHMpax, OeskaX, yrJieBoJaXx — M HMX PO B KHU3HU
4yenoBeka. MarepuaabHOe €IMHCTBO OPraHMYECKHMX UM HEOPraHMYeCKHX

COCTUHEHUN

Kpemuuii, ero ¢usnyueckue ¢ XHUMHUYECKHE CBOWCTBA, TMOJYYCHHUE U
npumerenne. CoeuHeHUs KpeMHHUS B mpupojae. OOmme mpencraBicHus 00
okcuzae kpemuus(1V) u kpemaueBoii kuciaore. CHUIMKATBI, UX UCHOJIb30BAaHUE B
OBITY, METUITMHE, MPOMBIIUICHHOCTH. BaskHEHIIINEe CTPOUTEIHHBIC MaTEePHAIIBI:
KepaMHKa, CTEKIIO, IIEMEHT, OeTOH, jkeie300eToH. IIpobiembl Ge3omacHOro

HCIIOJIB30BaHHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCCIIHGBHOﬁ KHU3HU

2.8

XUMUYECKUN SKCIIEPUMEHT: H3Y4€HHE O0pa3l0B HEOPraHUYECKUX BEIIECTB,
CBOWCTB COJISHOM KHCJIOTBI; IPOBEIEHNE KAYECTBEHHBIX peaklMil Ha XJIOpUA-
MOHBl W HaONIO/JIEHWE IPU3HAKOB HX IHPOTEKAHUS; OIMbBITHI, OTpPaXKarollUe
¢u3nyeckne U XMMUYECKHE CBOMCTBA TaJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
HCIIOJIb30BaHNE BUIEOMATEPHUATIOB); O3HAKOMJIEHHE € O0Opa3laMu XJIOpPUIOB
(raJloreHN1I0B); O3HAaKOMJIEHME C oOpa3lamMM cepbl U €€ COECJUHEHUSIMHU
(BO3MOXKHO HCIIOJIb30BaHHWE BHUJCOMATEPUATIOB); HAOMIOEHHE TIpoliecca
o0yrJIMBaHUs caxapa MoJ JACWCTBUEM KOHLEHTPUPOBAHHON CEpHON KHUCIIOTHI;
U3yuyeHHe XMMUYECKHX CBOMCTB pa30aBiIeHHOW CEpHOM KHCIOTHI, MPOBEJCHHE
KaueCTBEHHOW peakuuu Ha cyib(ar-uoH | HaONIoJeHHE NpHU3HaKa eé
MPOTEKaHMs; O3HaKOMJIEHUE ¢ (U3NYECKUMHU CBOMCTBaMU a30Ta, pocdopa u ux
COEIUHEHUI (BO3MOXHO HCIIOJIb30BAHHWE BHJEOMATEpPHANIOB), O0Opa3Lamu
a30THBIX U GochOpHBIX yI0OpEeHUH; MonydyeHne, cooupaHue, pacrno3HaBaHle U
M3Y4YeHHE CBOMCTB aMMHaKa; IpPOBEICHHE KaueCTBEHHBIX DEaKIMil Ha HOH
aMMOHMSI W (Qocdar-uOH UM U3yYEHHE TPUZHAKOB UX MPOTEKaHU,
B3aMMO/JICHICTBIE KOHIICHTPUPOBAHHOM a30THOM KUCJIOTHI C MeIbi0 (BO3MOXKHO
HCIIOJIb30BAHNE BHJIEOMATEPUANIOB); HM3YUYEHUE MOJEIEH KPHUCTAJUIMUECKUX
pemi€rok anmasa, rpaduta, ¢yJUiepeHa; O3HAKOMJIEHHE C IPOLECCOM

az[cop6u1/11/1 paCTBOpéHHBIX BCIICCTB AKTUBHUPOBAHHBIM VYT. €M U yCTpOﬁCTBOM




MPOTHBOra3a; MOJy4YeHUEe, coOMpaHHe, paclloO3HABaHWE W H3y4YCHHE CBOICTB
YIJIEKUCIIOTO Ta3a; IPOBEACHHWE KAuyeCTBEHHbIX pEakUMid Ha KapOoHaT- H
CWJIMKAaT-HOHbl M M3yYEHUE IPU3HAKOB HX IPOTEKAHUS; O3HAKOMIIEHUE C
MPOAYKIUEH CHIMKAaTHOM NPOMBIIUIEHHOCTH; PEUICHHE SKCIEPUMEHTaIbHbBIX

3a71a4 110 TeMe «BaKHeHlIe HeEMEeTAUIbI U UX COEIUHEHUSI»

Mertamisl 1 uxX COCIUHCHUA

3.1

OO01mmas xapaKTepUCTUKa XUMHUYECKHUX JJIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nojnoxxenus B llepuoamdeckoid cucreme XuMHueckux dnementoB J[.U.
MenneneeBa u ctpoeHus aroMoB. CTpoeHHe MeTaAILIOB. MeTaiinyeckas CBsi3b U
METa/UTMYecKasi KpUCTAUTMYecKash pemérka. OJICKTPOXMMHYCCKUH Pl

HaIpsHKEHUN METaJUIOB

3.2

3.3

duznyeckue U XUMUYECKUE CBOICTBa MeTayuioB. OO0IMe crocoObl MOITy4eHUs
MeTauioB. [ToHATHE O KOPPO3UH METAJIOB, OCHOBHbBIE CIIOCOOBI 3aIUTHI UX OT
kopposuu. CruiaBsl (CTallb, YyTyH, TIOPATTFOMUHUN, OpOH3a) U UX IPUMEHEHUE B

6BITy W IIPOMBIINIJICHHOCTH

[lenouynsle Merasuibl: nosokeHue B llepumonuyeckoil cucTeMe XHMHUYECKUX
emenToB JI.M. MeHeneeBa; CTpoeHHE UX aTOMOB; HAaXO0XJEHUE B IPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kanus). OKCUIbI U
THJIPOKCUABl HAaTpus M Kaius. [IpuMeHeHHe IIeJOYHbIX METaJIOB U HX

COEIUHEHUN

3.4

Illenoyno3eMenbHbIE  METaIbl MarHuii W KajJblIMA:  TOJIOKCHUE B
[Tepuonnueckont cucreme xuMmuueckux 3iueMeHToB J1.M. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXXJeHWEe B npupoje. Pu3nyecKrue M XUMHUYECKHE CBOMCTBA
MarHusi ¥ Kanplus. BaxHeilmve coennHeHUs Kanbliusg (OKCHMA, THUIPOKCHUI,

comu). JKEcTKkoCcTh BOJBI U CLIOCOOBI €€ YyCTpaHEHUs

3.5

3.6

AmoMuHUIL: TIoNoXkeHue B llepuoanmyeckoil cucreMe XMMHUYECKHUX 3JIEMEHTOB
JI.1. Menneneesa; cTpoeHHE aToMa; HaxOXAEHUE B mpupoze. Pusnueckue u
XUMHYECKHUE CBOMCTBA AMIOMHHUS. AM(OTEPHBIE CBOMCTBA OKCHIA U THIPOKCHIA

AJITFOMHUHHUA

Kenezo: nonoxenue B [lepuoandeckoil cucreme XuMudeckux 3neMeHToB J[. 1.
MenpeneeBa; CTpOEHHWE aTOMa; HAaXOXJECHHE B mOpupoje. Pusndyeckue Hu
XUMHYECKHE CBOMCTBa jkene3a. Okcuiwl, ruApokcuabl u comu sxkenesa(ll) u

xkene3a(lll), mx coctas, cBOMCTBA U MTOTYyYEHUE

3.7

XUMUYEeCKUH OKCIICPUMCHT. O3HAKOMJICHUEC C O6p33HaMI/I METAaJJIOB M CIIJIaBOB,

ux (I)I/ISI/ILICCKI/IMI/I CBOﬁCTBaMH; HU3YUYCHUC PC3YJIbTATOB KOPpPO3WU MCETAJIIIOB




(BO3MOXKHO HCIIOJIb30BAaHUE BUJIEOMATEPHAIIOB), ocoOeHHoCcTeH
B3aMMOJICHICTBUSL  OKCHJa KalblUsi W HaTpus C BOAOHM (BO3MOXKHO
WCIIOIb30BaHUE BHJIEOMATEPHAIIOB); HCCIICIOBAHME CBOWCTB KECTKOW BOJBL;
mpolecca TOpEHUs Kelle3a B KHUCIOpoAe (BO3MOXKHO — HCHOJIb30BaHHE
BHJIEOMATEPHAJIOB); TPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIMI Ha MOHBI
(Maraus, Kanblus, amomunus, nubka, skenesa(ll) u xemesa(lll), memu(ll);
HaOJII0/ICHNE U OMKCAHKE MPOIECCOB OKpAIIMBaHUS TUIAMEHU WOHAMH HATPHS,
Kamuss M Kanblusg ~ (BO3MOXKHO  KCIIOJIb30BAaHME  BUJCOMAaTEpHAlIOB);
uccienoBaHre aM(OTEPHBIX CBOWCTB THIPOKCHIA ATIOMHHHS W THIPOKCHIA
LIMHKA; PEIIEHNE IKCIIEPUMEHTAIIbHBIX 3aJa4 10 TeMe «BaxkHelmue MeTauibl U

nX COCANMHCHUA»

XHUMHMA ¥ OKpYXkarolas cpeaa

4.1

4.2

HoBbie maTepuanbsl u TexHojoruu. BeliectBa n maTepuanbl B MMOBCEIHEBHOM
JKU3HU 4YesloBeKa. XUMHUS U 370poBbe. be3onacHoe ucroiab30BaHUE BEIIECTB U
XUMHYECKHX peakiuii B ObiTy. [lepBas momoms NMpu XUMHYECKHX OXKOTax M

OTPAaBJICHHUAX

OCHOBBI ~ 3KOJIOTMYECKOM  TpaMOTHOCTH.  XHMMHYECKOE  3arpsi3HEHHE
okpyxatomein cpeast [1/IK. Pons xumun B perieHUu 3KOJIOTHYECKUX MPOOIIEM.
[IpupoaHble HMCTOYHUKH YTIEBOAOPOAOB (yroib, MPUPOIHBIA Ta3, HedTh),

MIPOIYKTHI MX MEPEPaOOTKH, UX POJIb B OBITY U MPOMBIIUICHHOCTH

4.3

XHUMHUYECKUMN OKCIICPUMCHT: U3YUYCHUC O6p33LIOB MaTcpuaJioB (CTCKHO, CIIJIaBbI

METaJJIOB, OJIMMEPHBIE MaTEpUaIbl)




IMPOBEPAEMBIE HA OI'D 10 XUMHUHU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsIEeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

IIpencrasnenue:

11

0 TIO3HABAEMOCTH SBICHHWHA NPUPOJAbI, NOHUMAaHHUE OOBEKTUBHOU
3HaYMMOCTH OCHOB XUMMYECKOW HayKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIEH KyIbTyphl M HPaKTHYECKON
JeSITEIbHOCTH YEJIOBEKa B YCIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHUMAaHHUEC MECTAa XUMHU CPEAN APYIrUX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAY4YHbIX MCETOJAaX IIO3HAHHUA, B TOM YHUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOHAAX HMCCICAOBAHUSA BCIICCTB U HU3YUYCHHUA
XUMHUYCCKUX peaKHHﬁ; YMCHHC HCIIOJIBb30BAaTh MOACIN JJIA

00BACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

0 cepax npodeccuoHaTbHON ACSITEIBHOCTH, CBA3AHHBIX C XUMHUEH U
COBPEMCHHBIMU TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha JIOCTHKCHHUSIX
XUMHUYECKOW HAyKH, YTO IO3BOJIMT OOYYAIONIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoeit Oyayiieit npodeccuoHanbHON AeSITENEHOCTU
U ceNaTh OCO3HAaHHBIM BBIOOP XMMMU Kak HpPOQUIBHOIO MpeaMeTa

MIPH MIEPEX0/I€ HAa YPOBEHb CPEHETO 00Iero 00pa3oBaHus

Bnanenne cucreMod XHMHUYECKHX 3HAHMH H YMCHHUC MPUMCHATH

CUCTEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

2.1

BaXHEHIINE XUMWUYECKHUE TIOHATHSA: XUMHYECCKUH 3JIECMCHT, aTOM,
MOJIEKYJIa, BEHIECTBO, NIPOCTOE M CJIOYKHOE BEIIECTBO, OJHOPOAHAS U
HEOJHOPOAHAs CMECh, OTHOCHUTENIbHbIE aTOMHasi M MOJIEKYJIsIpHas
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIApHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHUE, COJb (CpemHsis), XUMHUYECKas
peaKkuys, peakuuu COEOUHEHHUS, PEAKIMHU Pa3JIOKEHMs, pEeaKuu
3aMellleHus, peakuy oOMeHa, TeIuIoBOH 3(PQEKT peakiuu, 5K30- U
SHIOTEPMHUUYECKHE DPEAKLIMU, PACTBOP, MaccoBas IO XMUMHUYECKOIO
AIIEMEHTa B COEMHEHUH, MacCOBasl JIOJIS U MPOLEHTHAs KOHUEHTpaIUs

BCIICCTBA B paCTBOPEC, AAPO aToOMa, 3HCKTpOHHLII>i cjon aTroMa, aTOMHas




opOuTanb, paguyc aroma, BaJIEHTHOCTb, CTENEHb OKHCIICHUS,
XUMHYECKasl CBSI3b, AJIEKTPOOTPULIATETIHLHOCTD, MOJISIPHASL U HETIOJIApHAS
KOBQJICHTHAs  CBsI3b, MOHHas  CBsI3b, METaLIMYECKas  CBA3b,
KpUCTa/NIM4ecKass pemérka (aToMHasi, MOHHAs, MeTaJuInyecKasi,
MOJIEKYJISIpHAs), UOH, KAaTUOH, aHMOH, 3JIEKTPOJIUT U HEDJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs  JUCCOIMALMS, pPEeaKUMd HOHHOro oOMeHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLMM,  OKUCIUTEIb U
BOCCTAHOBUTENIb, ~OKHCIEHHME W  BOCCTAHOBJIEHHE, DIIEKTPOJIU3,
XMMHYECKOE paBHOBECHE, OOpaThMble W HEOOpaTHUMbIe peakKluy,
CKOpPOCTb XMMHYECKOW peakumu, Karanuzatop, I[IJIK, koppo3us

METAJIJIOB, CILIABBI

2.2

OCHOBOIIOJIararomue 3aKOHbI XHMHUH: 3aKOH COXpPAaHCHUS MACCHhI,
Hepﬂonnqecxnﬁ 3aKOH I[I/I MeHz[eJIeeBa, 3dKOH ITIOCTOAHCTBa

COCTaBa, 3aKOH ABOraapo

2.3

3.1

3.2

TEOPUM  XHUMHHM: aTOMHO-MOJIEKYJIIpHAss ~ Teopus, TEOpUs

SHGKTPOHHTHHGCKOﬁ Aucconrannmn
Bnangenue ocHoBamMu XHUMHYECKON I'paMOTHOCTH, BKJIIO‘laIOHIeﬁi

YMEHHE MPaBUIIbHO UCTIOIH30BATh N3yUCHHBIE BEIIECTBA M MaTEPHAIIBI
(B TOM uymciae MHUHEpaJbHbIE YIOOpPEHHs, METAaUIbl M CIUIABHI,
IOPOAYKTHl TEepPepadOTKH TPUPOAHBIX HCTOYHUKOB YTIIEBOJOPOIOB
(yras,, mpupoAHOro rasza, He()TH) B OBITY, CEIbCKOM XO3sHCTBe, Ha
MPOM3BOJICTBE W TIOHUMAaHWE 3HAYEHUS JKUPOB, OCIKOB, YIIEBOIOB
JUIs OpraHW3Ma 4YelloBeKa; yMEHHEe ITPOrHO3UPOBATh BIMSHUE BEIECTB
U XUMHYECKHX IIPOIIECCOB HA OPTaHU3M YEJIIOBEKA M OKPY)KAIOIIYIO
HPUPOJIHYIO CpEy

YMEHUE HMHTErpUpoBaTh XMMHUYECKHE 3HAHHUS CO 3HAHUAMHU JIPYTHX

y4eOHBIX IPEIMETOB

3.3

HaJIMuue OmbITa pabOThl C Pa3IMYHBIMM MCTOYHHUKAMM HH(OpMaLUU
N0 XUMHM (Hay4yHas M Hay4yHO-TIOMYJSpHas JHUTeparypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUE 00BEKTHBHO OLICHUBATh I/IH(i)OpMaHI/IIO O BfHOIECTBax, HX
MMPEBPALICHUAX u NPaKTUICCKOM MPUMCHCHUU n YMCHHC

MCIIOJIb30BAaTh €€ JUIs pelIeHns yueOHO-1103HaBaTEeIbHbIX 3a/1a4

BJ'IaJIeHI/Ie OCHOBaMH TOHSITHMHOTO arrmapara M CHMBOJIMYECKOT'O

A3bIKa XUMHH JJIs1 COCTAaBJICHUS (1)OpMy'J'I HCOPTaHNYCCKUX BCIICCTB,




YpaBHEHUN  XMMMYECKUX  pEaKkLMi; OCHOBAMU  XMMHYECKOU
HomeHkatypsl (IUPAC u TpuBHanbHOIN)

VYMmeHne OOBICHATL CBS3b MHOJIOKEHHUS DJIEMEHTA B HepHOﬂquCKOﬁ

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUSA AaTOMOB

5 XHMHUYECKHX DJEMEHTOB (COCTaB M 3apsn supa, oOlee YHucio
AJIGKTPOHOB), PACHpPEEICHUEM JIIEKTPOHOB IO DHEPreTHYECKUM
YPOBHSIM aTOMOB IIE€PBBIX TPEX NEPHOIOB, KA U KaJIbIUS
[IpencraBienue 0  MEPUOJUYECKONM  3aBUCUMOCTH  CBOMCTB
XUMHYECKHUX DJIEMEHTOB (palyC aToma, 3JIEKTPOOTPUIATEIBHOCTD),
6 MPOCTBIX W CIIOKHBIX BEIIECTB OT IIOJIOKEHUS DJJIEMEHTOB B
[lepuognueckoit cucreMe (B MalbIX IEpUOAax M IVIABHBIX
MOJArPYMIAax) U 3JEKTPOHHOTO CTPOEHUS aTOMa
7 YMmenne knaccuuuupoBarh:
7.1 XUMHYECKHE DJICMCHTEI
7.2 HEOpraHUYEeCKUE BEleCTBa
7.3 XUMUYECKHUE PEaAKIINI
8 YMeHue onpenensrs:
8.1 BaJICHTHOCTh W CTENCHb OKUCJICHUS XUMHUYCCKUX DIJIEMEHTOB, 3apsijI
' HOHA
8.2 BUJ XUMHYECKOH CBS3M W THUN KPUCTAIUTMUECKOH CTPYKTYphl B
' COCIUHEHMSIX
8.3 XapakTep cpebl B BOJHBIX pPacTBOpax BeHIeCTB (KUCIOT, OCHOBAHUH)
8.4 OKHUCIIUTEIb 1 BOCCTAHOBUTEID
9 YMeHne xapakTepru3oBath (GU3MUECKUe U XUMUYECKHE CBOMCTBA!
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOA, TrpaduT, amMmas,
9.1 KpeMHHH, a3oT, ¢ocdop, cepa, XJOp, HATPUN, Kaaud, MarHui,
KaJIbIIMH, aTFOMHHHH, JKEJI€30)
CIIOXHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PacTBOPOB (Boja,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHIBI W THIAPOKCHIBI
9.9 metaimoB |-lA rpynn, amromunus, menu (l), nunka, xeneza (Il u
' I11), oxcuasl yraepoaa (Il u 1V), kpemuus (1V), azota u gocdopa (111
u V), cepet (IV u VI), ceprucras, cepHas, azorucras, a3zoTHas,
dbocdopHas, yroipHas, KpeMHHEBasI KHCJIOTA U UX COJIH)
9.3 MPOTHO3MPOBaTh W  XapaKTepU30BaTh CBOICTBa  BEIIECTB B




3aBUCHUMOCTHU OT HX COCTaBa U CTPOCHUSA, IMPUMCHCHHUC BCHICCTB B
3aBUCUMOCTH OT HUX CBOﬁCTB, BO3MOXXHOCTH ITPOTEKAHUA XUMHUYCCKHUX

HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

YMeHHE COCTaBIIATh MOJIEKYJIIPHBIE U MOHHBIE YPAaBHEHUs pEaKLui, B

10 _
TOM YHUCJIE:
10.1 peaKkIuii HFOHHOTO OOMeHa
10.2 OKHCITUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEaKITUi
10.3 WUTIOCTPUPYIOIIMX XMMHUYECKHE CBOMCTBAa M3yYEHHBIX KJIacCOB
' (rpymm) HEOpraHU4YEeCKUX BELIECTB
10.4 MOJTBEPXKIAIOIIUX FCHETUYECKYIO B3aUMOCBSI3b MEX1Y HUMHU
11 VMeHHe BBIYHUCIIATh (IPOBOAUTE PACUEThI):
111 OTHOCHUTEIIbHYI0 MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIECTB,
' MacCCOBYIO JIOJF0 XMMHYECKOTO DJIEMEHTA B COSIMHCHHUH
11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 MacCy, 00bEM Ira30oB
114 [0 YpaBHEHHUSIM XHMHUYECKUX pEaKIUil M HaXOAUTh KOJIUYECTBO
' BEIIeCTBa, 00BEM M MacCy peareHTOB WIH MTPOYKTOB PEAKIIUU
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMM  METOJAaMH  HAy4YHOro  To3HaHusA  (HaOIIOlIeHUE,
191 U3MEepeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHUE) MIPH U3yYECHUH BEIIECTB U
' XUMHUYECKHX SIBJICHUW; YyMeHUEe CchOpMyIHpoBaTh MpodieMy U
MPEJIOKUTH MYTH €€ PEeIICHUs
122 Oe3omacHOil pabOThl ¢ XMMHUYECKMMH BEIIECTBAMH, XUMHYECKOU
' MOCY/I0# ¥ J1a0OpaTOpPHBIM 000PYIOBAHHEM
MpaBUjIaMu 0€30MacCHOTO OOpaIeHUs C BEIECTBAMH, HCTIOIb3yEMbIMU
B MOBCEHEBHOM JKU3HH, MPAaBUIaMH MTOBEICHUS B LENSIX cOepesKeHus
123 3JI0pOBbSl U OKPYXKAIOWIEW MNPUPOAHON Cpelbl; MOHUMAaHHE Bpeaa
' (omacHOCTH) BO3ICHCTBHS Ha >KHUBBIE OPTraHU3MBI OMPECIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHS W IMPEIAOTBPAIICHUS WX BPEIHOTO
BO3JECHCTBUSA
13 Hannuue npakTHYeCKWX HABBIKOB IUIAHUPOBAHUS W OCYIICCTBICHUS
CIETYIOIIUX XUMUYECKUX IKCIIEPUMEHTOB:
131 W3YyYEHHE U OnMHucaHue (HU3MUYEeCKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C q)HSPILIeCKI/IMI/I n XUMHUYECKUMU SIBJICHUSMMH, OIIBITHI,




WJUTFOCTPUPYIOLIUE IPU3HAKY IIPOTEKAHNS XUMUUECKUX PEAKLIUN

13.2

U3y4eHHe CIIOCO00B pas/ieeH s cMecel

13.3

NOJYy4eHHE KHUCIOPOAA M M3Y4YEHHE €ro CBOWCTB; IOJIy4EHHE
BOJIOPOJIa U M3YYEHHUE €ro CBOWCTB; MOJYYEHHME YIJIEKHCIOro rasa u

HU3YUCHHUC €TO CBOﬁCTB; MOJIY4YCHHUEC aMMHAaKa U U3YUCHUC CT'O CBOMCTB

13.4

135

13.6

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJeH

pPacTBOPEHHOIO BeLIeCTBa

IpUMEHEHHE WH/INKaTOPOB (;1akmyca, METUJIOpaHka U
¢denondTanenHa) I ONPENETICHUS XapaKTepa Cpelbl B PacTBOPAX

KHUCJIOT U IIeJI0Yel

WCCIICZIOBAHUE U  OMNHCAHUE CBOWCTB HEOPraHMYECKHX BEIIECTB
Pa3IUYHBIX KJIACCOB; U3YyYCHHE B3aUMOIEUCTBUS KHCIOT C METaJUIaMH,
OKCHJIaMH  METaJUIOB,  pPacTBOPUMBIMH W HEPACTBOPUMBIMU
OCHOBaHUSIMU, COJIIMH; TOJY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHUU;
BBITECHEHHE OJIHOIO MeTajlla JPyruM U3  pacTBopa  COJIH;
uccienoBaHre aM(OTEPHBIX CBOWCTB TUAPOKCUAOB AaTIOMUHUS U

IUHKA

13.7

13.8

PCIICHUC SKCIICPUMCHTAJIBHBIX 3a4a4 IO TEMaM: «OCHOBHEBIE KJIACCHI
HCOPraHUYCCKUX COCHHHCHHﬁ)); «:‘)J'IeKTpOJ'H/ITI/I‘ICCKaH
JUCCOLIMAITHS), «BaxkHelmuye HEMETaIbI U HX COCOAUHCHUA,

«Baxkneiiie MeTaljIbl U UX COSIUHECHUS

XUMHUYECKHE  OKCIEPUMEHTHI,  WUIIOCTPUPYIONIHE  MPHU3HAKU
MPOTEKAHUS pPEaKIUii MOHHOTO0 OOMeHa; KaueCTBEHHBIC PEaKIUU Ha
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPAX HOHBI: XJIOPUI-, OpOMHUI-,
wonua-, cyibdar-, ¢ocdar-, KapOoOHaAT-, CHIMKAT-aHHUOHBI,
THJIPOKCHU/I-MOHBI, KATUOHBl aMMOHUS, MarHusl, KaibIl¥s, aFOMHHHUS,

kenesa (2+) u xenesa (3+), menu (2+), nMHKA

14

VYMmeHnue:

141

14.2

NpEACTaBIATL PE3YJIbTATBl SKCIICPUMCHTA B (bopMe BbBIBO/IOB,
J0Ka3aTcJIbCTB, l"pa(bI/IKOB n Ta6.]'H/III U BBIABJIATH OMIITUPUYCCKUC
3aKOHOMCPHOCTHU

YCTaHaBJIMBATDh CBA3U MCIKAY PCAJIbLHO Ha6J'IIO)IaeMBIMI/I XUMHUYCCKUMH
SABJICHUSAMHA H IMPOLECCaAaMH, IPOUCXOAAINIUMA B MaKpO- 1 MUKPOMUPE,

O0OBSCHATH MPpUYUHBI MHOT 006pa31/151 BCIICCTB




IHNEPEYEHD 2JIEMEHTOB COIAEPKAHUA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 2DK3AMEHE 110 XUMHUH

Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
1 [lepBoHavanbHbIE XUMUYECKHE TOHATHS
11 Yucreie BemecTBa U cMecu. CrocoObI pa3aesieHus: cMecei
12 ATOMBI M MOJEKYyJIbl. XHMHUYECKHE 3JIeMEHThl. CHMBOJIBI XUMHUYECKUX
' a1eMeHTOB. [IpocThie U CI0KHBIE BELIECTBA.
13 Xumuyeckas popmyna. BaieHTHOCTh aTOMOB XUMHUYECKUX 3J1eMeHTOB. CTeneHb
' OKHCJIEHHUS
3aKkOoH TIOCTOSIHCTBA cocTaBa BemlecTB. (OTHoOcUTENbHAs AaTOMHas Macca.
14 OTtHocuTenbHas MOJIEKyIIsIpHas Macca. MaccoBas 0Jisi XMMHUYECKOTO dJIeMEHTa
B COCIUHEHUH
L5 KonmuectBo BemectBa. Mosib. Monsipaas Macca. MolsipHbId 00BEM Ta30B.
' B3anmocBs3b KOJIMYECTBA, MACCHI U YHCTIA CTPYKTYPHBIX €IMHUI BEIIECTBA
16 duznyeckue U XUMUYECKUE sBIEHUS. XHUMHUYECKas peakuus U e€ MpU3HAKH.
' 3aKOH COXpaHEHHs MAacChl BEIIECTB. XMMHYECKUE YPaBHEHUS
5 [Tepuoanueckuii 3akoH u Ilepuoguueckas cucTeMa XUMHUYECKHX JIIEMEHTOB
1. MenaeneeBa. CTpoeHHE aTOMOB
Ilepnonnueckuit 3akoH. Ileproanyeckas cucreMa XuMU4YeCKUX 3ieMeHToB [1.1.
2.1 MenneneeBa. Ilepuoasl u rpynnbsl. @U3NYECKUN CMBICI MOPSAKOBOIO HOMEpA,
HOMEPOB MEepHO/ia U TPYIIIHI JIEMEHTA
Crpoenue aromoB. CoctaB aToMHbIX siaep. M3ortombl. Dnextponbl. CTpoeHue
2.2 AIIEKTPOHHBIX  000JI04eK aTOMOB MepBbIX 20 XUMHUYECKUX 3JIEMEHTOB
[Tepuoanueckoit cucremsl [I.1. Menneneena
3aKOHOMEPHOCTH B MU3MEHEHHM CBOMCTB XMMUYECKUX 3JIEMEHTOB NEPBBIX TPEX
NEepUOJIOB, Kaius, Kaiablusg (paguyca aTOMOB, 3JEKTPOOTPULATEIbHOCTH,
2.3 METAIMYECKMX W HEMETAJUIMYECKUX CBOICTB) M HX COEOUHEHHH B
COOTBETCTBUM C TIOJOKEHUEM »3iieMeHTOB B Ilepuoguueckoil cucreme u
CTPOEHHEM UX aTOMOB
3 CrpoeHue BeniecTBa
Xumuueckass cBs3b. KoBaneHTHast (MOdspHash W HEMOJSIpHAsi)  CBA3b.
3.1 ONEeKTPOOTPULIATEIBHOCTh ~ XHMHUYECKUX  3JeMeHTOB.  loHHas  cBs3b.

Merannuueckas CBI3b




3.2

Tumnel KpUCTAIMYECKUX PELIETOK (aTOMHAas, WOHHAs, METaJUIMYecKas),
3aBUCHUMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTALIMYECKON PEmIETKH W BHUIA

XUMHYECKOH CBI3U

4.1

4.2

Baxneiie npeACTaBUTENM HEOPraHMYECKUX BellecTB. Hemeramnel U ux

COCAMHCHUS. Mertannsl 1 uxX COCOAUHCHUA

Knaccugukanuss M HOMEHKIATypa HEOPraHWYECKUX COCJAMHEHHA: OKCHIOB
(comeobpasyrorue: OCHOBHBIE, KHUCJIOTHBIE, amM(pOTepHBIC) u
Hecosieo0pa3yrolye; OCHOBaHMW (IIEIOYM W HEPAaCTBOPHUMBIC OCHOBAHWS);
KACIOT  (KUCIOpOACOAepKalie ¢  OeCKUCIOPOIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJICH (CPEIHUX M KUCIIBIX)

dusnyeckue MW XUMHYECKHE CBOMCTBa IPOCTBIX  BCHICCTB-HEMCTAJIIOB!

BOJIOPO/Ia, XJIOpa, KUCIOPOa, Cepbl, a30Ta, hocdopa, yriepona, KpeMHUSI

4.3

4.4

duznyeckue M XUMHUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJJIOB: JIUTHUA,
HaTpu:A, Kajiud, Marovusd U KaJIbOWsA, aJJiOMUHUSA, JKCIIC3a. BHCKTPOXI/IMI/I‘-ICCKI/H\/JI

pAaa HaHpH)KCHI/Iﬁ MCTaJ1JI0B

du3nyeckue U XMMHYSCKHE CBOMCTBA BOAOPOOAHBIX COC,Z[I/IHCHI/Iﬁ HEMCTAIJIOB:

XJIOPOBOJIOPO/IA, CEPOBOAOPOIA, AMMHUAKA

4.5

dusnyeckue U XUMHUYECKHE CBOMCTBa OKCUIOB HeMerawioB: cepel (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yraepoma(Il, IV), kpemuusa(I1V). Ilonyuenue

OKCHJO0B HEMETAJLJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoictBa okcunoB: MetamioB [A-IIIA rpymn, munka, mequ(ll) u

xenesza(ll, IIT). [TonyyeHune okcua0B METAIIIOB

XUMHUECKUE CBOMCTBa OCHOBaHUHN M aM(OTEpHBIX TMIPOKCHIOB (Ha IpuUMepe
TUAPOKCUIOB  aJIOMUHUS, JKene3a, UuHKa). llomyueHwe ocHoBaHUMT U
aM(OTEPHBIX THIPOKCHJIOB

OO0ue XMMHUYECKHE CBOWCTBA KHCIOT: XJOPOBOJOPOJHON, CEPOBOJOPOIHOM,
CEpHUCTOM, cepHOU, a30THOU, (ochopHOM, KpeMHUEBOH, yroibHOU. Ocolbie
XMMHYECKHE CBOWCTBA KOHLEHTPUPOBAHHOW CEPHOM M Aa30THOM KHCIOT.
[Tosryuenue kucnor

OO6ume xuMuyeckre cBoiicTBa cpenux coneil. [lomydenue coneit

[Tonydyenue, cobupaHue, paclo3HaBaHHE BOJOPOJA, KHCIOPOJa, aMMMaKa,

YTIIEKHCIIOTO Ta3a B JIAbopaTopuu

411

[Tomyuenne amMMuaka, cepHOM M a30THOM KHCIOT B MPOMBINIIEHHOCTH. O01ue

CIIOCOOBI MOJIYUYCHUA MCTAJJIOB




4.12

I'eneTnueckas CBSI3b MCKAY KiIaCCaMU HCOPTraHUYICCKUX COC,Z[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIIUU

5.1

Knaccugukarus XuMHUECKUX PEeaKLUi M0 pa3InyHbIM MPU3HAKAM: 110 YUCITY U
COCTaBy Y4YaCTBYIOIIMX B PEAKIMH BELIECTB, MO TeIIoBOMY 3(pdeKTy, Mo

W3MEHEHHIO CTEIICHEH OKHMCICHUS XUMUYECKUX DJIEMCHTOB

5.2

5.3

5.4

5.5

TernoBoil 3¢ heKT XUMHUUYECKON peakIiy, TEPMOXHUMUYECKHE YpaBHEHUS. DK30-
Y DHIOTEPMUYECKHUE peakunu. TepMOXUMUYECKUE YPABHEHHUS
OKHCIUTEIIBHOBOCCTAHOBUTEINIBHBIE peakiui. OKHUCIUTENN U BOCCTAaHOBUTEIU.
IIpouecchl  OKHMCIEHMSI M BOCCTAHOBJIEHHA.  OJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIbHOBOCCTAHOBUTEIbHON PEAKIIUU

Teopus anexTponuTryeckoi auccoruanvy. KaTuoHbl, aHMOHBL. DNEKTPOJIUTHI U
HE3JIEKTPOJIUThl. CHIIbHBIE U ci1a0ble 3JeKTPOInThl. CTeNeHb AUCCOLUAIIH

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

IIOJIHBIE Y COKPAIlIEHHBIC HOHHBIE YPABHEHUS PEAKIIUN

XHUMHS ¥ OKpYXkKarolas cpeaa

6.1

Bemecrsa u Marepuansl B IIOBCEAHEBHOM JKM3HM 4eloBeKa. besomacHoe
UCMOJIb30BaHUE BEUIECTB M XUMHUECKUX peakuuidl B JabopaTopuu U OBITY.

HepBaﬂ IMOoMOIIb IMPHU XUMHYCCKUX OKOT'aX U OTPABJIICHUAX

6.2

XHUMUYECKOE 3arpsi3HEHUE OKpyKarolled  cpeabl  (KUCIOTHBIE — JIOXKIH,
3arps3HEHUE TOYBBI, BO3AYyXa MU BOJOEMOB), CHOCOOBI €ro NpeaoTBpaIleHUs
[IpenenbHast nomyctumas koHueHtpauus BemectB (ITAK). Ponp xumuum B
pPELICHUH HKOJOTMYeCKUX MpolieM. VYcCuieHHe MapHUKOBOro »(dexTa,

pa3pylieHue 030HOBOTO CJIOSI

6.3

6.4

[Tpumenenue cepsl, a3ota, ¢ocdopa, yriaepona, KpeMHHUSI U MX COEIUHEHUH B
ObITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CelbCKOM Xo3sicTBe. [Ipumenenue
METAJUIOB M CIUIAaBOB (CTallb, YYT'yH, JIOPAIOMUHHMHA, OpoH3a) B OBITY U
IIPOMBIIIJIEHHOCTH UX coequHeHUH. [IoHsITHEe 0 KOPpO3UK METallJIOB, OCHOBHbIE
CHOCOOBI 3aIUTHI UX OT KOPPO3UHU

[TpupoaHble HCTOUYHUKHU YIJIEBOAOPOIOB (Yroyib, MPUPOJHBIN Ta3, HEPTh),

MIPOJIYKTHI X MepepadboTku (OEH3MH), UX POJIb B OBITY M MPOMBIIIIEHHOCTH

6.5

HepBOHa'—IaJ'II)HBIe MOHATHI 00 OpPraHrnv4cCKrX BCIICCTBaX KaK O COCAMHCHUAX
yriepoaa (MCTaH, 9TaH, 3THUJICH, AllCTUJICH, 3TAHOJI, TJIMIICPUH, YKCYCHAA KI/ICJ'IOTa).
IToHaTHE 0 OMOIOTMYECKH BaXKHBIX BCIICCTBAX: XKHpaAX, 6em<ax, YIJIEBoaax — U UX

POJIH B )KU3HU YCIIOBCKA




PacuéTnr:

7.1 1o (hopMyaaM XUMHYECKHX COEAMHEHHH
7.2 Macchl (MaccoBOii) JOJIM PAaCTBOPEHHOIO BEILIECTBA B paCTBOPE
7.3 10 XMMUYECKHM ypaBHEHUSAM
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