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INOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJicHa Ha OCHOBE TpeOOBaHMII K pe3ylbTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalbHOl padoueil MNporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN TPEMOAaBaHusI YIeOHOTO MpeaMeTa « XuMUsD)
B 00pa3oBaTeNbHBIX opraHu3anusax Poccuiickoit denepanuu.

[Iporpamma 1Mo XuMuM [Oa€T NPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
OoOy4eHMs, BOCHHTAHMS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTrO
npeaMera, YCTaHABIIMBAET 00s13aTENIbHOE MIPEAMETHOE COJIEpKaHue,
NpEeayCMaTpUBaET PACIpEAEICHHE €ro I0 KilaccaM M CTPYKTYpUPOBAHHUE I10
paszienamM M TeMaM MPOrpaMMbl MO XHMHH, OMNPEEISeT KOJWYECTBEHHBIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHyEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4E€TOM MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM Yy4yeOHOro Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroUIuMXxcs, OMNpPEAeNseT BO3MOXKHOCTH TMpeaMera s
peanu3aiuu TpeOOBaHMM K pe3yJbTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTelbHOMU
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3yibpTaTamM 00y4YeHUsI XUMUU Ha YPOBHE LIeJIeH U3ydeHUs IPEeIMETa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATEIbHON JEATEIbHOCTH OOYyYaromerocs IO OCBOCHHIO
y4e0HOTO Co/IepKaHUsI.

3HaHWE XUMHUHU CJIY>KUT OCHOBOU it (OPMUPOBAHMS MUPOBO33PEHUS
oOy4Jaromnierocsi, ero MnpeACcTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (GopMUpPYEMbIe XUMHUEWU MPEICTABICHUS O B3aWMOIPEBPAIICHUSIX
SHEPrud U 00 HBOJIIOLMHU BEIIECTB B MPHUPOAE, O MyTAX PEIICHHS NI0O0ATbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
NUIIEBON U 3KOJOTUYECKON O€30MacHOCTH, TPOOIIEM 3IpaBOOXPaHEHUSI.

N3ydyeHne xumuu:

- CHOCOOCTBYET peaJu3allid BO3MOXKHOCTEH JUIsi CaMOpa3BUTUA W
dbopmMupoBaHUs KyJIbTYPhI JIMYHOCTH, €€ 0011Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

- BHOCHUT BKJIaJ B ()OPMHUPOBAHUE MBIIIJIEHUS U TBOPUECKUX CIOCOOHOCTEM
OOy4JaromMXcs, HABBIKOB HX CAMOCTOSTEIBHOW Y4EOHOW  JESITEIBHOCTH,
OKCIIEPUMEHTAJILHBIX M HCCICAOBATEICKUX YMEHUW, HEOOXOIMMBIX KakKk B
MOBCEHEBHOM )XKU3HU, TaK U B TPO(PECCHOHATILHOM €SI TeIbHOCTH;

- 3HAKOMHUT CO CHEUU(UKON HAYYHOTO MBIILIICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIA1a HA €JUHCTBO MPUPO/IbI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUYN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIONUXCS;



- CMOcOoOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSM, K IPUPOJE, K UEJIOBEKY, BHOCUT CBOM BKJIAJ B DKOJOTHYECKOE
oOpa3zoBaHHe 00yUYarOITUXCSI.

JlaHHbIC HamMpaBIICHUS B OOYYCHHHM XUMUU OOCCIICUMBAIOTCS CICIIM(PUKON
colepKaHusl ~ y4eOHOro  MpeAaMeTa, KOTOpbI  SBIAETCA  MEAArOrMYECKH
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAyKH XUMHH Ha ONPEeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOILIEro 0Opa3oBaHHUs OPUEHTHPOBAH Ha
OCBOCHUE OOYYaIOIIMMHCS CHCTEMBI TMEPBOHAYAIBHBIX TMOHATHN XWUMHUHU, OCHOB
HEOPraHWUYECKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAYUMBIX IOHSITUU
OpraHUYECKON XHUMUHU.

CrpykTypa coiepkaHus MpOrpaMMbl MO XMMUU CPOPMHUpPOBaAHA HA OCHOBE
CUCTEMHOT0 Ioaxoja K €€ uzydeHuro. ColaepaHHue CKIIaIbIBACTCS U3 CHUCTEMBI
MOHATUI O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUH O XUMHYECKOU
peakiuu. O06e 3T CHUCTEMBI CTPYKTYPHO OpraHU30BaHbl MO0 IPHUHIIUITY
IIOCJIEIOBATEILHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEIACTABICHUN
pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUYE€HUsI KaK OCHOBBI BCET0 €CTECTBO3HAHUSI;

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

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBA3H;

— TmpelcTaBlieHUd 00 AIEKTPOJUTHYECKOW JIMCCOIMAIMU  BEIIECTB B
pacTBopax.

TeopeTndueckne 3HaHHMS PACCMATPUBAKOTCA HA OCHOBE OSMIUPHUYECKH
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS NMOCIEI0BATENIBHO OT OJJHOTO
YpPOBHSI K JPYyroMy, BBITIONHSSA (PYHKIUM OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUS U BO3MOYKHOCTEM IPAKTUUYECKOIO0 MPUMEHEHUS U MOJYyYCHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIIOCOOCTBYET  (OPMHPOBAHUIO
IIPEACTABIICHNUS] O XMMHYECKOM COCTABIAIOIIEN HAyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHCTEMHOM IIPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAYyYHOMY 3HAHUIO U
METOJIaM MO3HAaHUs B Hayke. M3ydeHune XUMHHM TMPOUCXOIUT C IPHUBICUECHUEM
3HAaHWM W3 paHee HW3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXalolmuid MUpy,
«buosorus. 5—7 kiaccel» u «dusuka. 7 Kmacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JESITEIbHOCTH YEJIOBEKA W KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJIBTYDHI.
3amaya y4eOHOro mpeaMera COCTOMT B (OPMUPOBAHUU CHUCTEMBI XUMUYECKUX
3HAHUN — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUH,
JOCTYIIHBIX 0000IIEHH MHPOBO33PEHUYECKOIO XapakTepa, s3blka HAyKH, B



OpUOOIIEHMM K HAy4YHbIM METOJaM [IO3HAHWS TPU U3YYEHUM BEIIECTB M
XUMHUYECKUX peakinii, B GOpMUPOBAHUU W PA3BUTHH MO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHWHM B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIIeI0BATEIbCKON
JEATEIbHOCTH, OCBOCHHMHM NPAaBWJI 0€30MacHOr0 OOpamieHuss C BEIIECTBAMH B
MTOBCEHEBHOM KU3HHU.

[Ipy M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3HAaYEHHE MPUOOPENH TaKHe 11U, KaK:

— (dopmMupoBaHHEe HHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIbBHOMY TPUHATHUIO PEUICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHSM KU3HU;

— HampaBJIEHHOCTb OOy4YeHUSI Ha  CHCTEMaTHYECKOE MPUOOIIECHUE
oOy4JaronmMxcss K CamMOCTOSATEIbHOM MO3HABATENLHON JEATEeIbHOCTH, HAyYHBIM
MeToJaM NO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciaoBuil, CHOCOOCTBYIOIIUX MPUOOPETEHUIO 00YUYatOIIMMUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIHHOCTH, MO3HAHUS M CaMOMO3HAHUS, KIIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUINX YHHUBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIMOHAIBHOM U €CTECTBEHHO-HAYYHOU
TPaMOTHOCTH, B TOM UYHCJIE€ YMEHHUHA OOBICHATH W OIEHUBATH SIBJICHUS
OKpY’KalOIllEr0o MHUpa, UCHOJB3Ysl 3HAHUS U OIBIT, MOJyYEHHBIE MPU HU3yYECHUU
XMUMHH, TPUMEHATh UX IMpPHU PEIICHUU NpoOJeM B TMOBCEJHEBHOW XU3HU MU
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBaHue y o0Oyyaroumxcs T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HaHUW g BbIPAOOTKH 3KOJOTUYECKU
1eaecoo0pa3Horo TMOBEICHUS B OBITY W TPYJOBOM JACSATEIBHOCTH B LEJAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBAllUM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CaMOBOCIUTAaHUID Ha OCHOBE YCBOEGHHMS OOILIEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TpOo(uis U HaAmpaBIEHHOCTH NajbHEHIIEro
oOyJeHus.

OOwiee YMCIO YacoB, OTBEAEHHBIX I M3yUyeHUs XHMHUU Ha YpPOBHE
OCHOBHOT0 00111eT0 00pa3zoBanus, coctaiseT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIIO).



COJEPXAHUE OBYUYEHUA

8 KJIACC

IlepBoHauyabHbIE XMMHYECKHE TOHATHSA

[Ipeamer xumun. Poslb XMMUM B U3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemjectBa. DU3MYECKHE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BemiecTB. [loHsATHE O MeTOAax MO3HAHWS B XUMHH. UMCThIE BElIeCTBa U CMECH.
CriocoObI pa3eieHust CMECEH.

ATOMBI M MOJIEKYNbl. XUMHUYECKHE 3JIeMEHTbl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas ¢opmyna. BajleHTHOCTH aTOMOB XUMHYECKHUX JJIEMEHTOB.
3aKkOH TIOCTOSHCTBA cocTaBa BemiecTB. OTHOCHTENbHAsh aTroMHas Macca.
OTHOCUTENbHAA MOJICKYJISIpHAs Macca. MaccoBasi ot XUMHYECKOTO 3JIEMEHTA B
COETUHEHUH.

KonnuecTtBo BemectBa. Mosb. MonsipHas macca. B3auMocBsi3b KoJu4ecTBa,
Macchl M 4YHClIa CTPYKTYpPHBIX €IuHMI] BeuiecTBa. Pacué€rel mo Qopmyrnam
XUMHYECKUX COCTUHEHHI.

duznveckre U XUMUYECKUE SBICHUS. XUMUYECKas peakius U e€ MpU3HAKH.
3aKOH COXpaHEHHs Macchl BELIECTB. XUMHUYECKHe ypaBHeHUA. Kiaccudukanus
XMMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHUs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHYECKOW MOCYJOM, MpaBWIaMHu paboThl B JabopaTtopun u
npuémMamMu oOpalleHus: ¢ J1abopaToOpHbBIM 00OpPYAOBAHUEM, U3YUEHHE U OMUCAHUE
bu3MYecKuX CBOWCTB 00pa3lOB HEOPraHUYECKUX BEIIECTB, HAOIIOJCHUE
¢uznyeckux (IUIaBI€HHWE BOCKAa, TasHUE JIbJla, pAacTUpaHUE caxapa B CTYIIKE,
KUTICHWE W KOHJEHCAIUS BOJbBI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) SBICHUM, HaOII0IeHIE U
ONKCaHUE MPU3HAKOB MPOTEKAHUS XUMUYECKUX peakuuil (pas3iiockeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3jioXeHHe THAPOKCUAA
meau (1) mpu HarpeBanuu, B3aumoielicTBre xene3a ¢ pactBopom cosu meau (II),
U3y4YeHUE CIOCOOOB PA3JEJICHHUs] CMECEH: C MOMOILBI0 MAarHuTa, (UIbTPOBAHUE,
BBbIMIApMBaHUE, TUCTUILIALMSA, XpoMaTtorpadus, IPOBEACHHE OYUCTKH MOBAPCHHOMN
CONMM, HaONIOJGHME W  OMNHCAHME  PE3yJbTaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAacChl, CO3/IaHHE MOJEJIeH MOJeKys
(ILIapOCTEepPKHEBBIX ).

BaxHeiilue npeacTaBuTe/ M HEOPraHNYeCKHX BellecTB

Boznyx — cMech razoB. CoctaB Bo3ayxa. Kucimopon — sneMeHT W mpocToe
BenlecTBo. Haxoxxnenuwe kuciaopoga B mOpupoje, (u3nueckue M XUMHYECKUe
cBoiictBa (peakuuu TopeHus). Oxcunpl. [lpumenenue xkuciopoma. CrocoOsl



MOJIy4eHHUs] Kuciopoda B JjabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
KHciopoaa B mpupoze. O30H — auioTporHas MoAuUKaIs KUCIopoaa.

TernoBolt »hdekT XUMHUECKOW peakluud, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUE
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIIOS.

Bomopon — »snemeHT uW mpoctoe BemecTtBo. HaxoxkaeHuwe Bomgopona B
npupoae, GU3NYECKUEe ¢ XUMHUYECKHE CBOWMCTBA, NPUMEHEHHUE, CIOCOObI
nosnyuyeHust. Kucmotel u comnu.

Momnsipabiii 00BEM razoB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

dusnueckne CBOWMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOPbI. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBast 10J11 BEIIECTBA B PacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpuposie U B XKU3HU 4YelioBeKa. KpyroBopoT BoAbI B MPUPOIE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranmueckux coenuHenuit. Oxcuawl. Knaccudbuxarus
OKCHUJIOB:  coyieoOpa3yromire  (OCHOBHBbIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpazyromue. Homenkmarypa okcuaoB. Duszmyeckue U XUMHYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukanuss OCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHuii. PU3NUECKHE U XMMHUYECKHUE CBOWCTBA
ocHoBaHuU. [losyyeHne ocCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWCTBAa KHUCIOT. Psan axktuBHoctm metamnoB H. H. bekerosa.
[lony4yeHne KHACIIOT.

Conu. HomeHnknarypa coseil. @U3nyeckue U XUMHYECKHUE CBOMCTBA COJICH.
[TomydyeHue conen.

['eHeTnueckas CBSI3b MEXKY KIACCAMU HEOPTaHUYECKUX COCIUHEHMUI.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AyXeE, MOJIyUYEHHUE,
coOupaHue, pacrno3HaBaHWE M M3YYCHHE CBOMCTB KHUCJIOPOJa, HAOJIIOJCHUE
B3aUMOJCUCTBUS BEIIECTB C KHUCJIOPOAOM U YCIIOBUS BO3HUKHOBEHHUS W
IpeKpalieHus TopeHus (moxapa), O3HAKOMJIEHWE C o0pa3uaMu OKCHUIOB U
ONMKMCAHWE WX CBOWCTB, MOJYy4YEHUE, COOMpaHHe, PACHO3HABAHME W HU3YUYCHHE
CBOMCTB BOJI0OpoJia (TOpeHue), B3auMozelcTBUe Bojopoaa ¢ okcuaom meau (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUACOMATEPUAJIOB), HAOIIOJACHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHHME OCOOEHHOCTEW PACTBOPEHMSI BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM JI0JIEM PACTBOPEHHOIO BELIECTBA, B3aUMOACHUCTBUE BOJBI C METAJUIAMU
(HaTpeM ©  KaibllueM) (BO3MOXHO HCIIOJb30BaHUWE BHUEOMATEpUAIIOB),



UCCJIEIOBAHUE O0pPa3lOB HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJI0ICHUEe U3MEHEHHUSI OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M ILEIOYEH,
u3ydyeHue B3aumojeiictBus okcuga menu (II) ¢ pacTBopoM cepHOM KHUCIOTHI,
KUCJIOT C MeTajulaMH, pPEeaKkUui HEUTPpAIN3alWH, ITOJYYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHUM, BBITECHEHHWE OJHOI0 MeTajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCHEPUMEHTANIBHBIX 33/1ad MO0 TeMme «BakHellune Kiacchl HEOPraHWYECKUX
COEIMHEHUI.

Hepuoanyecknit 3akoH u Ilepuoamuyeckast cucreMa XHUMHYECKHX
aemenToB JI. WM. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBAA3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMU

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEJI0YHO3EMEIbHbIE METaJLIbI,
rajioreHbl, HHEPTHBIE ra3bl). DIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUABI
Y TUAPOKCHUIBL.

Ileprognyeckuii 3akoH. Ilepuoanueckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
U. MenneneeBa. KopoTkonepuonHas W JUIMHHONEpUOAHAs  (OpMBbI
[Iepronnueckoit cucrembl xumuueckux iemeHToB 1. . Menneneesa. [lepuoasl
u rpynmbl. OHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIBI DJIEMEHTA.

Crpoenne atromoB. CocTaB aTOMHBIX sep. M30Tonsl. DnekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX  000JI0YEK aTroMOB MepBbIX 20 XUMHYECKHX 3JIEMEHTOB
[lepnomnueckon cucremsl [[. 1. MenaeneeBa. XapakKTEpUCTHKA XUMHYECKOTO
3JIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUS pajJnyca aTOMOB XUMHUYECKUX JJIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 IPYyIIaM U IIEpUOIaM.

3nauenue [lepuoauueckoro 3akoHa u [lepruoauyueckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Uil pa3BuUTUA Hayku W npaktuku. [[. V. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xnumuueckass cBsA3b. KoBalleHTHas (HoJisipHass M HENOJSpHAas) CBSI3b.
DNEeKTPOOTPULATENIBHOCTh XUMUYECKUX AIEMEHTOB. IOHHAs CBA3b.

Crenenp  okucineHus.  OKHCINUTEIbHO--BOCCTAHOBUTEIBHBIE — PEAKLUU.
[Iponiecchbl OKMCIIEHNs U BOCCTaHOBIEHNS. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3loB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJCWUCTBHE
IMAPOKCUIA LMHKA C pAacTBOPAMM KHCJIOT M IIEJIOYEH, IPOBEICHUE OIIBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peakliy pas3ioKeHUs], COSTUHEHN).

Mexcnpeomemmnoie ceasu



Peanuzanmss MeXIpeaMETHBIX CBSI3€M IIPM HM3yYEHHHM XMMHMM B 8§ Kiacce
OCYILECTBIISIETCS UYEpe3 MCIOJIb30BAaHME KaK OOIIMX €CTECTBEHHO--HAyYHbIX
NOHATUH, TAK W NOHITHUM, SBISIOIUXCS CUCTEMHBIMU JUIS OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO1ue ecTecTBEeHHO--HAyUHbIE MOHATHS: HAYYHBINA (haKT, TUIIOTE3a, TEOPHUs,
3aKOH, AaHaJlu3, CHUHTE3, KilacCU(PUKanus, M[EPpUOJUIHOCTh, HAOIIOACHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJIICHUE.

@usuka: Marepus, aroM, 3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJIA, JJIEKTPUUYECKUM 3apsJl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (PU3NYECKUE BETUYMHBI, €IHUHHIIBI
U3MEPEHHUsI, KOCMOC, IUIAaHETHI, 3BE€3/1b!1, ConHIIE.

buonorus: dorocunTes, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNIbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE UCKOMAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BeiecTBo U XuMH4YecKasi peakiuus

Ilepuonnyeckuit 3akoH. Ilepuoanueckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUM CBOMCTB
XUMHAYECKUX DJJIEMEHTOB IMIEPBBIX TPEX MEPUOAOB, Kalaus, KAIbIUA U HX
COCIMHEHUN B COOTBETCTBUHM C IIOJIOKEHUEM DJJIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHIBI XUMHUYECKOW CBSI3H. THIBI KPUCTAIIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKJIATypa HEOPraHMYECKUX BELECTB. XUMHUECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPraHUYEeCKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanysa XuMUYecKuX peakluuid Mo pa3anvyHbIM MPU3HAKaM (110 YUCITy
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEMJIOBOMY 3(pQeKTy, Mo
U3MEHEHUIO CTETEeHEN OKHUCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YUYacCTHIO KaTajau3aTopa). DK30- U S3HAOTEPMHUUYECKUE PEAKIMH, TEPMOXUMHUECKHE
YpaBHEHMS.

[Tonsitue 0 ckopocTH xumudeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKUX peakiusix. [loHaTHe 0 rOMOreHHBIX U TreTepOTeHHBIX
peakuusx. [lonsarne o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOLNIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJOKEHUE XUMUYECKOTO
paBHOBECHS.

OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC ~ PEAKIIMU,  JJICKTPOHHBIM  OaaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEaKLUU. CocraBieHue  ypaBHEHUI



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKLMl C  HMCIOJb30BaHUEM METOJA
AIIEKTPOHHOTO OaliaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJUTHI U HEAJIEKTPOJIUTHI.
Karnonbl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C PA3JIMYHBIMUA BHJIAMU
XUMUYECKOH CcBs3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0bIE 3JIEKTPOJIUTHI.

Peakiiuu noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEAKIUH HOHHOTO OOMEHa,
MOJHBIE M COKpAIIEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHUII W coJlel B CBETe TMPEACTABICHUNA 00 DIEKTPOTUTHUECKON
nucconuanuu. KauectBeHHble peakiiui Ha HOHBL. [IoHATHE O THIPOIIU3E CONEi.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOXKHBIX BELIECTB
(xopuaa HaTpus), UCCIEIOBAaHUE 3aBUCUMOCTA CKOPOCTH XUMHUYECKON peakluu
OT BO3JICUCTBHS Pa3IUYHBIX (DAKTOPOB, MCCIECIOBAHUE IIIEKTPOIPOBOJIHOCTH
pacTBOpPOB BEIIECTB, MpoOLEcca JUCCOLMALMM KHCIOT, IIEIOYeHd U COoJIed
(BOBMOXKHO  MCIIOJIb30BAHME  BHJIEO MAaTEpUaloOB), IMPOBEACHHUE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MpPU3HAKW  MPOTEKaHWs  peakuuid HMOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUui
(ropeHue, peakluuu pas3ioKEeHUsI, COCIMHEHUS), PAaClO3HABAaHUE HEOPraHUYECKUX
BEIIECTB C TIOMOLIBIO KA4YECTBEHHBIX pEAaKLUi Ha HOHBI, pEIICHUE
HKCIIEPUMEHTAJIBHBIX 3a]1a4.

Hemertanbl U MX coeiMHEeHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUECKHue CBOICTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3aMMOJEHCTBUE C METalJlaM{, HEMeTaUlaM{, IIeJI0YaMH). XJIOPOBOAOPO/I.
ConsiHast KucCioTa, XUMUYECKHE CBOMCTBA, IMOJy4YEeHHE, NMpUMeHeHue. [lericTBue
XJIOpa M XJOpPOBOJOPOJA HA OpraHM3M 4YelOBeKa. BakHelnue XJIOpHIbl U HX
HaXOXKJEHUE B IPUPOJE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTBIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMUYeckue cBoiicTBa cepbl. CepoBoaOpo, CTpoeHue, (u3nYecKue U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, Qu3nueckue W XUMHYECKHE CBOWMCTBa (00IIME Kak
NpEeACTaBUTENsl Kjacca KHCIOT W crneurduyeckue). XUMHUYECKHE pPEaKIuH,
JeXallue B OCHOBE MPOMBIIUIEHHOTO CHoco0a MOMYYEeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoii KucnoThl. Coiau CepHON KUCIOThI, KAYECTBEHHAs! pEeaKIUs Ha



cynbdar-uoH. HaxoxnaeHue cepbl U €€ COEIUHEHHM B TMPHUPOJIC. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpeibl COCNMHEHUSIMH cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHKE BO3/AyXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHUS.

OOmast xapakrepucTuka 371eMeHTOB VA-rpymnmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTENIEHU OKHUCIEHHUS. A30T, pacnpoCTpaHEHHUE B MPUPOJIE,
busnyeckue U xumMrueckue cBoiictsa. KpyroBopor asora B npupojie. AMMHAK, €T0
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHrue U npuMeHenue. Cou aMMOHUS,
X (U3NYECKUE U XUMUYECKHUE CBOWCTBA, MpUMEHEeHHE. KadecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHe, (U3MYECKUE U XHUMHYCCKUE
CBOiicTBa (00OmMe Kak TMPEACTaBUTENS Kilacca KUCIOT H  CHEIU(BUYECKHE).
Hcnonb3oBaHue HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MHHEpAIbHBIX
ynoopeHuil. XuMu4ecKkoe 3arpsi3sHeHHe OKPYKalollel cpeibl COeTMHEHUSIMHU a30Ta
(KUCIIOTHBIE JOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI W BOAOEMOB). Docdop,
ajuioTponHeie Mogaudukanuu gocdopa, puznueckue M XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, pu3MIECKUe U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnons3oBanue GocdartoB B KauecTBE MUHEPAIBHBIX YI00PEHUM.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKUCICHMS.  YTIEpPOJd,  aJUIOTPOITHBIE
Moau(dUKalUKM, paclpoCTpaHEHHWEe B NpUpoae, (U3NYECKHE U XUMUYECKHUE
cBoiicTBa. Ancop6Ouus. Kpyrosopot yriepoaa B npupoje. OKcuabl yriaepoja, ux
bu3nueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJYYEHUE U TPUMEHEHHE. DKOJOTUYECKHE MPOOJEMBI, CBA3AaHHBIE C OKCHUIIOM
yriaepoaa (IV), rumore3a rino0anbHOrO TOTEIJIEHUS KIUMaTa, MapHUKOBBIN
s dekrt. YronpHas KuciaoTa u €€ coyu, uX Pu3nuecKkue U XMMUYECKHUE CBOMCTBA,
MoJIydeHHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonbp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[lepBoHauanbHbIC MOHITUS 00 OPTraHUYECKUX BEIIECTBAX KAK O COSTUHEHUSIX
yraepojia (MeTaH, 3TaH, TUJICH, alleTHIICH, dTAHOJI, TJIMIEPUH, YKCYCHAs KUCTIOTA).
[IpupogHbie HMCTOYHUKUA YIIIEBOJOPOAOB (Yyrojb, NPUPOAHBIA Ta3, HeDTh),
MPOJYKTHI WX TmepepaboTku (OC€H3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsaTre 0 OMONOTUYECKHU BaKHBIX BEIIECTBAX: XKUPaX, OCIKax, yriieBoJax — U ux
ponM B OKM3HM 4eJoBeKa. MarepuaibHOe €IMHCTBO OpPraHUYECKUX W
HEOPTaHWYECKUX COCIMHCHUU.

KpemHuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJYYCHHE W
npuMenenue. CoenuHeHHs KpeMHHs B mpupoje. OOuiue mnpejcTaBlieHus 00
okcusie kpemausi (IV) u kpemaueBor kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
OBITY, B MPOMBIIIJICHHOCTU. BaxkHelIne CTpouTeIbHbIE MaTepHuajbl: KepaMHKa,



CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiempl 0€30macHOrO MCIOJIb30BAHUS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuyeckuii IKCnepumenm:

M3y4eHHE 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKIIMN Ha XJIOPHUI-UOHBI U HAOIOJACHHUE MPU3HAKOB
WX TPOTEKAHMsI, ONBIThI, OTpa)Kaloliue (QU3NYECKHUe M XHUMHUYECKHE CBOMCTBa
raJIOTEHOB M UX COEIUWHEHUU (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJICHHE C O0Opa3laMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMIICHHE C
oOpaslamu ceppl ®W €€  COCOUHEHUSMH  (BO3MOXKHO  HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), HAOIIOCHHE TIpollecca OOYTIMBaHUS caxapa IO JACHUCTBHEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, HM3YYEHUE XHUMHYECKUX CBOICTB
pa30aBlIeHHON CEpHOM KUCIIOTHI, IPOBE/ICHNE KaUeCTBEHHOM peakIuu Ha cylibdart-
MOH U HaOJIOJICHHE MpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJICHUE C (HU3UYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COCIAUHEHHA (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), 00pa3liaMu a30THBIX U (HOCHOPHBIX yAOOpEHUH, MOIyUYeHUE,
coOupaHue, pacrno3HaBaHWE M M3YYEHHE CBOICTB aMMHaKa, IPOBEICHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue Mpu3HAKOB
UX IPOTEKAHHUsI, B3aMMOIEVCTBAE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO
(BO3MOKHO HCMOJIb30BaHUE BUJICOMATEPUAIIOB), W3y4YEHUE MoJIeIen
KPUCTAJUIMYECKUX PEmETOK anmasa, Tpadura, ¢ywiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOIIMM  PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJIydeHHE, COOMpAHUE, paclO3HABAHUE U M3YUYEHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX PEAKIIMA Ha KapOOHAT U
CUJIMKAT-UOHBl W HW3YYECHHE TMPU3HAKOB WX TMPOTEKAHUS, O3HAKOMJICHUE C
NPOAYKIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxxHenme HeMETaIUIbl U UX COCIUHEHUS.

MeTajibl 1 MX COeIMHEHU S

OO6m1as XxapakTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux nosioxkeHuss B llepuogmueckor cucreme xumuuyeckux snemeHroB [l .
MenneneeBa u cTpoeHusi atoMmoB. CTpoeHHE MeTauioB. MeTraindeckasi CBsi3b U
METAJJIMYECKass ~ KpPUCTA/UIMUECKass  pelIETKa.  DJIEKTPOXUMUYECKUH  pAll
HaMpspKeHU MeTaiioB. u3znueckue U XMMUUYECKHE CBOMCTBAa MeTayioB. OO0uue
crocoObl ToydeHusi MeTtauioB. [loHsTHE O KOppO3UM METAIOB, OCHOBHBIE
CrocoObl 3amuThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U IPOMBIIINICHHOCTH.

[Ilenounsie mMeTamnel: nonoxeHue B [lepuoanyeckoil cucremMe XMMHUUYECKHUX
anemeHToB . 1. MennaeneeBa, cTpoeHHME UX aTOMOB, HAaXOXJEHUE B IPUPOJE.
dusnyecKkue U XMMHUYECKUEe CBOMCTBA (Ha mpuMmepe HaTtpus U Kanus). OKCUIbsl 1



TUAPOKCUABl HAaTpusi W Kauus. [IpuMeHeHHWe IIEeNOYHBIX METAUIOB M HX
COEJIMHEHUM.

[[lenoyHO3eMENbHBIE METAJUIBI MarHMii W KaJblMW: IIOJIOKEHHE B
[lepnoguueckon cucreme xuMuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHne
UX aTOMOB, HaXoXJeHue B npupoze. Gusndeckne 1 XUMUYECKUE CBOMCTBAa MarHus
U Kanpuusa. Baxueimue coenuHeHHs Kaiblus (OKCHZ, THUIAPOKCHI, COJIN).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmmomMuHUN: TIosioxkeHue B [lepuoandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHHE aToma, HaxOKICHHME B npupone. Pusnueckue u
XUMHUYECKHE CBOICTBa amtoMuHUsA. AMGOTEpHbIE CBOMCTBA OKCHIA U THIPOKCHIIA
ATIOMHUHUSL.

Keneszo: nonoxenue B llepuoanueckoi cucteMe XMUMAYECKUX JIEMEHTOB /.
N. MeHnneneeBa, CTpOEHHE aroMa, HAaxXOXAeHHWe B npupoae. dusznueckue u
XUMUYECKUE CBOMCTBA kene3a. OKcu b, TuApoKCcHabl U conu xenesa (11) u xenesa
(III), ux coctaB, CBOWCTBA U MOJTYYCHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C o00pa3llaMM METalIOB M CIUIaBOB, HMX (DU3HMUECKUMHU
CBOMCTBAMH, M3YyYEHHE  PpE3yJbTaTOB KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEHUCTBUS OKCH[A
KaJblUsl M HATpus C BOJOW (BO3MOYKHO HCIOJIb30BaHUE BHIEOMATEPUATIOB),
VICCJIEIOBAHNE CBOMCTB KECTKOM BOJBI, MPOLECCAa TOPEHUS Kelle3a B KUCIOPOJE
(BO3MOXXHO  HCIIOJB30BAaHWE  BHUJAEOMATEPUAIOB), MPU3HAKOB  MIPOTEKAHUS
KAUECTBEHHBIX PEAKIMl Ha MOHBI: MAarHusi, KaJblMs, aJlOMHUHHUS, LIUHKA, Keye3a
(IT) u xeneza (III), meau (1), HaOnrOAEHME M ONMUCAHUE MPOLECCOB OKPALIMBAHMS
IJJAaMEHHM MOHAaMU HATpUsl, KalIus W Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB IMIPOKCHIA aTOMUHUS
Y TUPOKCH]IA IMHKA, pEHIEHUE SKCIIEPUMEHTAbHBIX 3a/1a4 10 Teme «Baxuenmme
METaJUIbl U UX COCAMHEHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemecTtBa m Marepuanibl B ITOBCEIHEBHOM XWU3HM YeEJIOBEKa. be3omacHoe
WCITIOJIb30BAHUE BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. IlepBas momorib mpu
XUMUYECKUX 0KOTaX U OTPABJICHUSX.

XUMHUECKOE 3arpsi3HEHHE OKpy)Karouehd cpenbl (MpefenbHas IomycThuMas
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xuMuu B pelieHnn 3KOJIOrMYECKUX
po0Iem.

Xumuueckuii IKCnepumenm:

H3yueHHe oOpaslloB MaTepuUalioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepHuabl).

Mesicnpeomemmnuie céasu



Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpU U3YYEHHH XUMHM B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHU, SIBJISIOMINXCS CUCTEMHBIMH JJISI OTIEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAY4YHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpUs, aHallM3, CHUHTE3, KJIacCU(pUKALMs, TEPUOJUYHOCTh, HAOIIOACHHUE,
DKCHEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIEb, SBJICHUE, IMAPHUKOBBIN
3 (DEKT, TEXHOIOTHS, MAaTEPHUAITBI.

®dusnka: Marepus, aToM, 3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH]I,
M30TOIbI, PaJUOAKTUBHOCTh, MOJICKYJa, 3JIEKTPUYECKUM 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH, JTUAJIEKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KPUCTAILINYECKAs
pemeTka, CIuiaBbl, (PU3NUYECKUE BEIUYUHBI, €IUHMIBI W3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunres, npixanwe, Omocdepa, IKOCUCTEMA, MHUHEPAIBHBIC
yI00pEeHHS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIC BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJIBI,
MOJIE3HBIE UCKOMAeMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHU HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JINMYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE PEe3yNbTaThl OCBOCHUS MPOrPaMMbl OCHOBHOTO OOIIEr0 0Opa30BaHUsS TOCTUTAIOTCS B XOJ€ 00y4YeHUs
XUMUU B €IUHCTBE y4eOHONM M BOCHUTATEIBHOW JEATEIBHOCTH B COOTBETCTBUM C TPAJULIHUOHHBIMU POCCUUCKUMHU
COIMOKYJIBTYPHbIMU W JYXOBHO-HPAaBCTBEHHBIMU IICHHOCTSIMH, NPUHSATHIMA B OOIIECTBE NpaBUJIaMHU U HOPMaMu
MOBEAECHUS U CIIOCOOCTBYIOT IIPOLIECCaM CaAMOIIO3HAHUSA, CAMOPA3BUTHA U COLUATM3ALUN O0YHYArOITUXCSL.

JInyHOCTHBIE pe3yJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOUIMXCS PYKOBOJACTBOBATHCS CUCTEMOW MO3UTHBHBIX
LEHHOCTHBIX OPUEHTAIIMN U PACIIMPEHUE OTBITA IESITEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHMOTHYECKOr0 BOCIMTAHUS

[IEHHOCTHOTO OTHONIIEHUS K OT€UYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAyYHOMY HACJICIMIO, TOHUMAaHUS
3HAYCHUS XUMUYECKOM HAyKW B JKU3HU COBPEMEHHOI0 OOIIECTBa, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOUM HMHQpoOpmMaIuen o
MEPENIOBBIX JOCTIKEHUAX U OTKPBITUSX MUPOBOM U OTEYECTBEHHOW XMMUU, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHMIX 00
YCTPOMCTBE MUpa U OOIIECTBA;

2) rpa:KaaHCKOr0 BOCIIUTAHMS:

MPECTABICHUS O COI[MATILHBIX HOpMaXxX M MPaBUJIaX MEKJIMYHOCTHBIX OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHOMN
KOMIIETEHTHOCTH B OOIIIECTBEHHO IMOJIE3HOM, Y4EOHO-UCCIIEN0BATEILCKOM, TBOPUECKOW U JPYTUX BHUJAX JEATECIBHOCTH,
TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOHN JESTEIbHOCTH TIPH BBIMOJTHEHUM YYEOHBIX, MO3HABATEIbHBIX 3aj1ad,
BBITIOJIHEHUM XHMHUYECKUX HKCIIEPUMEHTOB, CO3/IaHUU Y4YEOHBIX MPOEKTOB, CTPEMJICHHS K B3aHMMOIIOHMMAHUIO U
B3aMMOIIOMOIIM B TPOIIECCE ITOM y4eOHOU JEeATEeNbHOCTU, TOTOBHOCTH OIEHUBATh CBOE MOBEICHUE W MOCTYMKHU CBOUX
TOBAPUILIEH C MO3UIIUU HPABCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUMN MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUYECKHUE MPEJCTABICHUS O BEUIECTBE U XHUMHUYECKOW pPEaKIMH, COOTBETCTBYIOIIUE COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U COCTABIIAIONINE OCHOBY ISl HOHUMAHHUS CYIIHOCTH HAYYHOM KapTUHBI MHUPA, MPEIACTABICHHUS
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJbI, B3aUMOCBS3SIX UeJIOBEKa C MPUPOJHON Cpeoil, O PO XUMHUHU B
ITI03HAHUU ITUX 3aKOHOMEPHOCTEN;



MO3HABATENIbHbIE MOTHBBI, HAPABJICHHBIC HA MOJTYYEHUE HOBBIX 3HAHUN MO XUMHUHU, HEOOXOUMBIE JIJIsi OOBSICHEHUS
HAO0JII0TaeMbIX TPOIIECCOB U SIBJICHUM, MO3HABATEIbHOW, MH(POPMAIIMOHHON U YMTATENHCKOW KYJIbTYPhI, B TOM YHCIIE
HABBIKOB CAMOCTOSITEIbHOW pabOThl C YYEOHBIMH TEKCTaMH, CIPABOYHON JMTEPaTypoOH, JAOCTYHMHBIMH TEXHUYECKUMU
cpeacTBaMu MH(POPMAITMOHHBIX TEXHOJIOTHIA;

UHTEpPEC K OOYYEHUI0O M TO3HAHUIO, JI0003HATEIBbHOCTh, TOTOBHOCTH M CIOCOOHOCTH K CaMO0OOpa30BaHMIO,
MIPOEKTHOM W MCCIIEOBATEIbCKON NEATEIbHOCTH, K OCO3HAHHOMY BBIOOPDY HAIpaBICHHOCTH U YPOBHS OOy4YeHHUS B
JaJIbHEHIIIEM;

4) popMupoOBaHUs KYJAbTYPbI 310POBbS:

OCO3HAHHWE LEHHOCTH U3HHU, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY 3/I0POBBIO, YCTAHOBKHM Ha 3JI0POBBI 00pa3
KU3HHU, OCO3HAHHUE MOCIEACTBUN W HENPUATHE BPEIHBIX MPUBBIYEK (YHOTPEOJICHHS alIKOTOJs, HAPKOTHKOB, KypeHUs),
HEOOXOJMMOCTU COONIOACHUS MpaBUil 0€30MaCHOCTU MPHU OOpalleHUH ¢ XMMHYECKMMH BEILIECTBAMU B OBITY U pPEaJIbHOM
KU3HU;

S) Tpy10BOI0 BOCIIMTAHMS:

MHTEpPEC K MPAKTUYECKOMY H3Y4YEHHUIO Mpodeccuid U TpyAa pa3IMdyHOTO pOJa, YBAKEHHE K TPyAy M pe3yJbTaTaM
TPYJIOBOM JEATENHHOCTA, B TOM YKCJIE HA OCHOBE MPUMEHEHMs MPEIMETHBIX 3HAHUW IO XUMHUHU, OCOSHAHHBIM BHIOOD
WHUBUyAIbHON TPAEKTOPUH MPOJOJDKEHUS 00pa30oBaHus C YUYETOM JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHWMUH,
OOLIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCHEMHON NMpo(ecCHOHATBHON NEATENbHOCTH M Pa3BUTHUSI HEOOXOAUMBIX
YMEHUH, TOTOBHOCTH a/IalITUPOBATHCS B MPOPECCUOHAIBHON CPEJIE;

6) K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

HKOJIOTHUYECKH LIeeco00pa3HOe OTHOLIEHUE K MPUPO/IE KaK UCTOYHHUKY >KU3HHU Ha 3eMile, OCHOBE €€ CyIleCTBOBaHUS,
NOHMMaHHE IIEHHOCTH 3/I0pOBOTO M 0€30MacHOro o0pas3a KU3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(U3MUECKOMY M TICUXMYECKOMY 3/I0POBBIO, OCO3HAHHME LIEHHOCTH COOJIIOJCHMS MpaBHJI O€30MaCHOTO MOBEACHHS MpU
paboTe ¢ BEIIECTBAMH, A TAK)KE B CUTyalUsIX, YIPOKAIOIIUX 3J0POBBIO U KU3HHU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJy4aeMble NPU MU3YYCHUM XUMUH, HJId pEUIeHUs 3a/Jad, CBSI3aHHBIX C
OKPYKaIOIIe TMPUPOIHON CpEeNoM, JJIS TOBBIIICHUS YPOBHS DJKOJOTMUECKOW KYJIbTYpPbl, OCO3HAHHS TJIOOAIBHOTO
XapakTepa HKOJOTHYECKUX MPOOJEM U MyTel MX PElIeHUs MOCPECTBOM METOJOB XMMHUH, SKOJOTUYECKOTO MBIIUICHHUS,
YMEHUS PYKOBOJICTBOBATHCSI UM B TIO3HABATEIbHON, KOMMYHUKATUBHON M COLIUATIbHOMN MPAKTHKE.



METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMeTHBIX pe3yIbTaTOB BBIJACISIOT 3HAYUMBIC 7151 (POPMHUPOBAHUS MUPOBO33PECHUS OOIICHAYTHBIE
MOHATHSA (3aKOH, TEOPHS, MPUHIIUII, TUIIOTE3a, PaKT, CUCTEMA, MTPOLIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPHIE HCIIOIB3YIOTCS
B CCTCCTBEHHO-HAYYHBIX YYCOHBIX MpEAMETaX M IO3BOJSIOT HAa OCHOBE 3HAHWUW M3 ATUX MPEAMETOB (HOPMHUPOBATH
MPEICTABIICHUE O IIEJIOCTHOM HAy4YHOHW KapTWHE MHpaA, M YHHUBEPCAJIbHbIE ydeOHBIC MEWCTBHUS (TMO3HABaTEIbHBIC,
KOMMYHHUKATHBHBIC, PETYJIATUBHBIC), KOTOpBIE O0O0CCIeUnBalOT (POPMUPOBAHHUE TOTOBHOCTH K CaMOCTOSTEIHHOMY
TUTAHUPOBAHUIO M OCYITICCTBIICHUIO YUeOHOU JCSITEIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe J1eiiCTBUS

ba3oBble jioruyeckue aeiicTBusI:

YMEHUS MCTOJB30BaTh MPUEMBI JJOTHIECKOTO MBIIUICHHUS MPU OCBOSHWW 3HAHUW: PACKPHIBATH CMBICT XHMHYECCKUX
NOHATUHN (BBIACNATh MX XapaKTepHbIE MPU3HAKH, YCTAHABIIMBATH B3aMMOCBS3b C JPYTUMHU TOHSATUSMHU), HUCIIOIH30BAThH
MOHATHUSL JIJIi OOBSICHEHUSI OTACNBbHBIX (DAaKTOB W SIBJICHHM, BHIOMpPATh OCHOBAHUS U KPUTEPUHU ISl KIIacCU(PUKAIUU
XUMUYECKAX BEIMICCTB M XUMUYECKUX PEAKIUH, YCTAaHABIWBATh NMPUYMHHO-CICACTBEHHBIC CBSI3M MEXKIYy OOBEKTaMHU
U3YUYCHUS, CTPOWTH JIOTHYCCKHE pacCyXICHHs (MHAYKTHUBHBIC, ACAYKTHBHBIC, 10 aHAJIOTHH), JEIaTh BBIBOJABI W
3aKITIOYCHUS;

yMEHUE MPUMEHSTH B TIPOIIECCE TTO3HAHUS TMOHATHS (IIPEIMETHBIE U METANpPEIMETHbIE), CHMBOJIUYECKHE (3HAKOBHIC)
MOJIENI, HWCTOJb3yEeMble B XHMHUHU, MPEOOPA3OBBIBATH IIMPOKO MPUMEHSEMbIE B XMMUU MOJCIBHBIC MPEJCTABICHUS —
XUMUYECKUN 3HAK (CMMBOJ JJIEMEHTA), XUMHUYECKas (GopMysna M YpaBHCHHE XWMHUYECKOW PEaKIMH — TPH PEHICHUU
y4eOHO-TI03HABATEIbHBIX 33/1a4, C YYETOM ITHX MOCIBHBIX MPEICTABIICHUN BBISBIIATh U XapaKTePU30BaTh CYIIECTBEHHBIC
MPU3HAKH M3yYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB M XUMHUYECKHX PEaKIU, BBISBISATH OOIIME 3aKOHOMEPHOCTH,
MPUYUHHO-CJICICTBEHHBIC CBSI3U U IPOTUBOPEYHS B M3YIa€MbIX IIPOLIECCAX U SIBJICHUSX.

Bba3oBble uccienoBareabckue A€l CTBUS:

YMEHUE UCITOJIH30BaTh MTOCTABJICHHBIC BOIIPOCH B KAUSCTBE MHCTPYMEHTA ITO3HAHMS, a TAKXKE B KAY€CTBE OCHOBBI JIJIS
(GhOopMHPOBaHUS TUTIOTE3BI 11O MTPOBEPKE MPABMIIBHOCTH BBHICKA3bIBAEMBIX CYIKICHU;

NpUOOpPETEHNE OMbITAa MO TJIAHUPOBAHHWIO, OPTAaHU3AIMK M TPOBEICHUIO YUYEHUYECKHX DKCIEPUMEHTOB, YMEHUE
HaOJIOIATh 32 XOJI0OM MPOIECCa, CAMOCTOATEIFHO POTHO3UPOBATH €T0 Pe3yabTaT, GOPMYIUPOBATH 000OIIEHNS U BHIBOIBI
10 pe3yJibTaTaM MPOBEAEHHOTO OIBITA, UCCIICIOBAHMsI, COCTABIIATh OTUET O IPOACIaHHON padoTe.



Pa6ora ¢ undpopmanmeii:

yMEHUE BBIOMPATh, aHATU3UPOBATh U MHTEPIPETUPOBATH HHPOPMAILIMIO PA3TMYHBIX BUAOB U (POpPM Ipe/icTaBICHUS,
MOJIy4aeMYyI0 M3 PAa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJSIpHAS JHUTEpaTypa XUMHYECKOTO COACpKaHUsA, CIPaBOYHBIC
noco6ust, pecypcsl lHTepHEeTa), KpUTUYECKH OIEHUBATH MPOTHBOPEUYHBYIO U HEJOCTOBEPHYIO HHPOPMAIIHIO;

YMEHHE MPUMEHSITh Pa3IWYHbIE METOJBl W 3alpochl MpPU MOHUCKE M OTOOpe MH(OpPMAIMM U COOTBETCTBYIOIIHUX
JAHHBIX, HEOOXOAUMBIX ISl BBIMIOJHEHHUSI YU€OHBIX M MO3HABATEIBHBIX 33/a4 OMPEACIEHHOTO TUIIA, MPUOOPETEHHE OIbITa
B 00JacTH UCIOJb30BaHUS HHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHM, OBJAJIEHUE KYJIbTYpPO aKTUBHOTO
UCIIOJIb30BAHUSL PA3IUYHBIX IMOMCKOBBIX CHCTEM, CaMOCTOSATEIBHO BBIOMpPATh ONTUMAJIbHYIO (DOpMY Hpe/ICTaBICHUS
uH(pOpMaIMU U WUTIOCTPUPOBATH PEIIAEMBbIE 33/1a4U HECJIOKHBIMUA CXEMaMH, TMarpaMMaMu, IpyrumMu (popmamu rpapuku
1 UX KOMOMHAIIMSIMU;

YMEHHE UCIOJb30BaTh U aHAJIM3UPOBATh B IIPOLECCE YUEOHOW M UCCIIEI0BATENIbCKON IEATEIbHOCTH UH(POPMALIHIO O
BJIMSIHUN ITPOMBIIUIEHHOCTH, CEJIBCKOTO XO3SIIICTBA ¥ TPAHCIIOPTA HA COCTOSIHUE OKPYKAKOLIEN IPUPOTHON CPEIBI.

KoMMmyHMKaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIe JeHCTBUS:

YMEHUS 3a/1aBaTh BONPOCHI (B X0 AUAIOra v (M) AUCKYCCUH) MO CYIIECTBY 00CYK/1aeMOM T€MBbI, (POPMYIHPOBATH
CBOM IIPEJIOKEHNSI OTHOCUTENIBHO BBINIOJIHEHHUS MTPEIOKEHHON 3a1a4H;

YMEHHUSI MIPEACTABIATh MMOTYUYEHHbIE PE3YIbTaThl I03HABATEIbHON JAESTENBHOCTH B YCTHBIX M MMMCbMEHHBIX TEKCTAaX;
JieN1aTh TMPE3CHTALUI0 PE3YyJbTAaTOB BHIINOJHEHUS XUMHUYECKOrO HKCIEpPUMEHTa (J1abopaTOpPHOIrO OMbITa, J1a00paTOPHOIL
paboOThI MO UCCIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MTPOEKTA);

YMEHUSI Y4YeOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM IO3HABaTEIbHOW M HCCIEIOBATENIbCKOM
NESATENIbHOCTH TPU PEHICHUH BO3HHUKAIOLIMX MpPOOJeM Ha OCHOBE Y4€Ta OOIIMX HMHTEPECOB U COIJIACOBAHUS MO3UIMI
(o6cyxnenus, 0OMEH MHEHUSIMHU, «MO3IOBbI€ IITYPMbD», KOOPJAUHALIMSI COBMECTHBIX JACUCTBUMN, ONpeAeIeHUEe KPUTEPHUEB
0 OIICHKE KAYeCTBA BBIMOJHEHHOU pabOThI U JIPYTHUE).

PeryasiTuBHbIE YHHBeEpCcaJbHbIE Y4eOHbIe 1eiCTBUSA:

YMEHUE CAMOCTOSITENIbHO ONPENENsATh LETu ACSTEIbHOCTH, MIAHUPOBATh, OCYIIECTBIISITh, KOHTPOIUPOBATh U TMPHU
HEO0OXOIMMOCTH KOPPEKTUPOBATH CBOIO JESATEIHHOCTD, BEIOMpATh Harboiee 2(h(HEKTUBHBIE CITOCOOBI PEIICHHS yUeOHBIX U
MO3HABATEJIbHBIX 3aJ]a4, CaMOCTOSITEIbHO COCTABJIATH WJIM KOPPEKTUPOBATH NPEIIOKEHHBIA alrOpUTM JCHCTBUM MpH
BBINIOJIHEHUHU 33/IaHUH ¢ YYETOM MOJTYyUYEHHUsI HOBBIX 3HAHUHN 00 M3y4aeMbIX 00OBEKTaX — BEIIECTBAX U PEAKIIUIX, OLIEHUBATh



COOTBCTCTBUC IIOJYYCHHOI'O PC3yJibTaTa 3asBJICHHOM oeian, YMCHHC MHCIIOJIB30BATb MW AHAJIM3UPOBATHL KOHTCKCTHI,

npejyiaraéMble B yCJIOBUU 3aJaHUM.

NPEIMETHBIE PE3YJIBTATBI

B cocraBe mpeaMeTHBIX pPE3yJIbTaTOB IO OCBOCHUIO O00S3aTENBHOTO COAEP)KAHUS, YCTAaHOBJIEHHOTO JaHHOM
dbenepanbHON pabodeil mpOrpaMMoOid, BBIJAEISAIOT: OCBOSHHBIC OOYUYAIOIIMMHKCS HAy4dHBIC 3HAHUS, YMEHUS M CIOCOOBI
NeHCTBUM, cienuduueckue sl IpeIMeTHOW 00acTu «XUMUs», BUJIbI ACSITEIBHOCTHU 10 MOJIYYEHHUIO HOBOTO 3HAHUS, €T0
UHTEPIIPETALNHN, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaIUsIX.

K koHiy 00y4yeHus B 8 kj1acce npeIMeTHbIE pe3yJabTaThl HA 0a30BOM YPOBHE JOKHBI OTPaKaTh C(POPMUPOBAHHOCTh
y 00y4aromuxcs YMEHUM:

PaCKpBIBATH CMBICII OCHOBHBIX XMMUYECKUX MOHATUNA: aTOM, MOJIEKYJIa, XUMAYECKUAM 3JIEMEHT, POCTOE BEIIECTBO,
CJIIOKHO€ BEIEeCTBO, CMECh (OJHOPOJHAs ¥ HEOJHOPOJHAs), BaJEHTHOCTh, OTHOCHUTENIbHAs aTOMHas U
MOJIEKYJISIPHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS. Macca, MaccoBasl JOJIsI XUMUYECKOTO JJIEMEHTA B
COCIMHEHUHU, MOJIAPHBIA OOBEM, OKCHJ, KHUCJIOTa, OCHOBAHHUE, COJb, SJIEKTPOOTPUILIATEIBHOCTh, CTEICHb
OKHCIICHUS, XUMUYECKasi peakius, KiIacCUPUKAIUS peaKIuid: peakluu COCAUHEHUS, PEaKIHH PassIoKEHUs,
peakiuy 3aMeIleHUs, PEaKIui OOMEHa, 2K30- U AHAOTEPMUUYECKUE PEAKIUHU, TEeTUIOBON A(DPEeKT peakiuu, spo
aToMa, DJICKTPOHHBIN CJIOW aToMa, aTOMHAs OpOUTAJIb, PAIUyC aTOMa, XMMUYECKas CBSI3b, MOJISPHAs U HETOJIIpHAs
KOBAJICHTHAsl CBSI3b, MOHHAS CBs3b, MOH, KAaTHOH, aHWUOH, PAacTBOp, MaccoBasi JOJs BellecTBa (MPOICHTHAs
KOHLIEHTpAaIMsl) B pacTBOPE;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHMYECKUX TMOHSITUA M TPUMEHSITH 3TH TOHATUS MNPU ONHUCAHUU
BEIIECTB U UX IIPEBPALLCHUN;

HCITI0JIb30BATh XUMHYECKYIO0 CUMBOJIMKY JIJIsi COCTaBJICHUS ()OPMYJT BEIIECTB M YPAaBHEHUN XUMUYECKUX PEaKITUi;
OMPENENATh BAJCHTHOCTh ATOMOB DJIEMEHTOB B OWHAPHBIX COCIUHEHMSX, CTENECHb OKHUCJICHHUS DJIEMEHTOB B
OMHAPHBIX COCTUHEHUSX, TPUHAIC)KHOCTh BEIIECTB K ONpeNeIEHHOMY KJIacCy COCIUHEHUH 1o (hopMmyiaMm, BU
XUMHUUYECKOU CBSA3M (KOBAJICHTHAsI U MOHHAS) B HECOPTaHUYECKUX COCTUHECHUSX;

packpbiBaTh cMbIca [lepuoandeckoro 3akoHa JI. 1. MenaeneeBa: 1eMOHCTPUPOBATh MOHUMAHHUE TTEPUOTUYECKON
3aBUCUMOCTH CBOMCTB XUMHYECKMX OJJIEMEHTOB OT HMX IMOJOXKeHUs B Ilepronndeckoil cucremMe, 3aKOHOB
COXPAaHEHHUS MACChI BELIECTB, TOCTOSHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHSI, 3aKOHA ABOTrajipo;



e OIKUCHIBAThH U XapaKTepU30BaTh TAOIUUYHYIO popMy [lepronnyeckoit CUCTEMbI XUMUYECKHUX 3JIEMEHTOB: pa3inyarh
MOHATHUS «TJ1aBHas noArpymnmna (A-rpynmna)» u «mnodounas noarpynmna (b-rpynma)», Maneie 1 G0JbllIMe TEPUOIBI,
COOTHOCHUTH 0003HaUYEHUs1, KOTOpbIe UMetoTcs B Tabnuile «[lepuoanueckas cucrema Xxumuueckux snemenTos /1. 1.
MeHieneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XMUMHYECKUX JIEMEHTOB (COCTaB U 3apsij sapa,
o0I11ee YMCIIO SJEKTPOHOB M PACIPEICIICHUE UX 0 SICKTPOHHBIM CIIO0SM);

e KJIACCU(PUIUPOBATH XMUMHUYECKHE AJIEMEHTbl, HEOPTraHWYECKUE BEIIECTBA, XMMHYECKUE peakuuu (10 4YHCIy U
COCTaBY YYaCTBYIOIIMX B PEAKIIMU BEILIECTB, [0 TEIUIOBOMY 3P deKTY);

e XapaKTepU30BaTh (OMUCHIBATH) OOIME XWMHUYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX KJIACCOB, MOATBEpXKAas
OMMCaHUE MPUMEPAMH MOJICKYJISIPHBIX YPaBHEHUM COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

e TMPOTHO3UPOBATH CBOMCTBA BEIIECCTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOTO COCTaBa, BO3MOXKHOCTH MPOTEKAHUS
XUMUYECKUX MPEBPAIICHUH B PA3JIMYHBIX YCIOBUSIX;

e BBIUHCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEHIECTB, MACCOBYIO JOJIKO XUMHUYECKOTO
AJIeMEHTa 1Mo opMyJie COETMHEHHMSI, MaCCOBYIO JIOJI0 BELIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI IO YPABHEHUIO
XAMHUYECKON pEeaKIuy;

e TMPUMEHATH OCHOBHBIC OMEPAIMA MBICIUTEIBHON NEATeTbHOCTH — aHaJIW3 M CHHTE3, CpaBHEHHE, 0000IIeHHe,
CUCTEMATHU3AIINIO, KJIACCU(PHUKAIIMIO, BBISBICHUE MPUUYUHHO--CIEACTBEHHBIX CBSI3€M — JJIsl U3y4YEHUs CBOMCTB
BEIIECTB U XUMHUYECKHUX PEAKIUH, ECTECTBEHHO-HAy4YHbIE METOJbl TMO3HaHUS — HaOIo/IeHne, H3MEpPEHUE,
MOJICTUPOBaHUE, IKCTIEPUMEHT (pEeaJIbHBIM U MBICIICHHBIN );

e CJICJIOBATh MpaBUJIAM MOJIb30BAHUS XUMUYECKOU MOCYAON U Ta0OpaTOPHBIM 000pYyI0BaHUEM, a TAKXKE MpaBUIaM
oOpaIieHusi ¢ BEIIeCTBAMH B COOTBETCTBUU C HHCTPYKIIMSIMHU IO BBIMIOJHEHHUIO J1aO0OpPATOPHBIX XUMHUYECKHUX
OTBITOB TIO TOJYYEHUIO W COOMPAHMIO Ta3000pa3HBIX BeEIIECTB (BOAOpPOAA M KHUCJIOPOJAa), MPUTOTOBIICHUIO
PacTBOPOB C OMPEACIEHHON MACCOBOM J0JIEN paCTBOPEHHOIO BEILIECTBA, INIAHUPOBATH U MPOBOJIUTH XUMUYECKUE
AKCTIEPUMEHTHI IO PACMO3HABAHUIO PACTBOPOB IIEJOYEH M KHUCJIOT C TOMOIIBI HHAUKATOPOB (JIAKMYC,
dbenondTanenH, METWIOPAHXK U APyTruUe).

K xoniy 00y4ueHus B 9 kiiacce npeIMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JOKHBI OTpaXKaTh CHOPMUPOBAHHOCTH

y 00yJarommxcsi yMEeHUM:



PAacCKpbIBaTh CMBICII OCHOBHBIX XMMHWYECKUX IOHATHNA: XUMWUYECKHHA DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH,
aHUOH, MPOCTOE BEUIECTBO, CIOXHOE BEUIECTBO, BAJEHTHOCTb, JIEKTPOOTPULATEIBHOCTh, CTEIIEHb OKUCIICHUS,
XMUMHMYECKasl peaklusi, XUMUYECKasi CBs3b, TEIUIOBOM 3PQEKT peakiuu, MoJib, MOJSPHBIA OO0BEM, pacTBOp,
AIIEKTPOJUTHI, HEINEKTPOJUTHI, 3IEKTPOJUTUYECKAs TUCCOLMAIUS, PEAKIUU HOHHOIO0 OOMEHa, KaTalau3arop,
XUMHUYECKOE PaBHOBECHE, OOpAaTUMbIE U HEOOpAaTUMBIE PEAKLUWH, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIHH,
OKHCIIUTENb, BOCCTAHOBUTEIb, OKHCIEHUE U BOCCTAHOBJICHHE, AJUIOTPONUs, aMPOTEPHOCTh, XUMUYECKasI CBSA3b
(KOoBaJICHTHAsl, NOHHAsI, METAJJIMYecKas), KpUCTAJUIMUECKas PEIETKA, KOPPO3Hsl METaJIOB, CILJIaBbl, CKOPOCTb
XUMHAYECKOMN pEeaKLnH, peaeapHo aomyctumas konuentpanus [1/IK Bemectsa;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKHX IOHATUW M TPUMEHSATh 3TU MOHATUA NPU ONUCAHUU
BEILIECTB U UX NPEBPALICHUN;

UCIOJIb30BaTh XUMUYECKYIO0 CUMBOJIMKY JIJISl COCTABIEHUS (JOPMYJI BEIIECTB U YPAaBHEHUN XUMUYECKUX PEaKIUH;
OIPENENATh BAJICHTHOCTh U CTENEHb OKHCICHHS XUMUYECKUX 3JIEMEHTOB B COCIMHEHHSX PA3JIMYHOIO COCTaBa,
NPUHAIJIEKHOCTh BEIIECTB K OMNPENEIEHHOMY KJIacCy COEIMHEHUW Mo ¢GopMmyrnaMm, BUJ XHMHYECKOW CBSI3U
(KOoBaJIeHTHas, MOHHAs!, METAJUIMYECKasi) B HEOPraHMYECKUX COEIMHEHHUSIX, 3apsii HOHA TI0 XUMHUYECKOU (opmyIie,
XapakTep Cpeabl B BOJHBIX pPACTBOpPAaX HEOPraHWYECKUX COECIAMHEHMM, THUIl KPHUCTAUIMYECKOW PpPEIIETKH
KOHKPETHOT'O BEIIECTBA;

packpbiBaTh cMbICH [lepuoanueckoro 3akona /. M. MeHueneeBa u 1eMOHCTPUPOBATh €0 MIOHUMAHUE: ONMUCHIBATH
U XapakTepu30BaTh Ta0nuuHyo Gopmy [lepuoanueckoil CUCTEMbl XUMHUYECKUX 3JIEMEHTOB: pa3jinyaTh MOHATUS
«rnaBHasg noArpynna (A-rpynma)» U «mobouHas mnoarpynna (b-rpynma)», Mameie u OONbIIME TEPUOBI,
COOTHOCUTh OOO3HAUYEHHUs, KOTOpPhIE MMEIOTCA B IEPUOJMYECKON Tabyulle, C YHUCIOBBIMU XapaKTEPUCTUKAMHU
CTPOEHHSI aTOMOB XMMHUUYECKHX 3JIEMEHTOB (COCTaB U 3aps Apa, 00lee YUCIIO FIEKTPOHOB U pacHpeesieHue Ux
MO0 DJJIEKTPOHHBIM CJIOAM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOICTB 3JIEMEHTOB U HUX
COEJIMHEHUH B MpeJesiax MajbIX NEPUOOB U IIIaBHBIX MOATPYIIN ¢ YUETOM CTPOCHHUS UX aTOMOB;
KJIaCCU(UIIMPOBATh XMMUYECKHE DJIEMEHTHI, HEOPraHWYECKHE BEIIEeCTBA, XUMHUYECKUE peakuuu (1Mo YUCIy U
COCTaBY YYAaCTBYIOIIUX B PEaKIMU BELIECTB, MO TEIUIOBOMY 3 (EKTy, MO U3MEHEHHUIO CTENEeHEeW OKUCICHHUS
XHMHUYECKUX IJIEMEHTOB);



XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHeU(pUUECKUEe XMMUYECKHE CBOMCTBA MPOCTHIX U CIIOKHBIX BEIIECTB,
MOATBEpPKIasi ONUCAHUE TPUMEPAMHU MOJIEKYJSPHBIX M HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIMX XHUMHUYECKHX
peakuuii;

COCTABJISITh YPABHEHMS 3JEKTPOJUTUUECKON AUCCOLMALMK KUCIOT, IIEJIOYEH U COJIEH, MOJHbIE U COKPAIIEHHBIE
YpaBHEHUSl pPeakUUid MOHHOTO OOMEHAa, YpaBHEHMS pEaKIUi, MOATBEPKIAIONINX CYIIECTBOBAHUE I€HETHYECKOM
CBSI3M MEXJ1y BEUIECTBAMHU PA3IIMYHBIX KIJIACCOB;

pPacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN MOCPEICTBOM COCTABIEHUSI SJIECKTPOHHOIO
OaslaHca ATUX PEaKIIMiA;

IIPOTHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX CTPOEHHUS, BO3MOKHOCTH MPOTEKAHHUSI XMMHYECKUX
IPEBPAILCHUI B PA3JINYHBIX YCIOBUSX;

BBIYKCIIATH OTHOCHUTEJIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYEO MAacChl BEIIECTB, MAaCCOBYIO JIOJK XUMHUYECKOTO
3JIEMEHTA 10 (PopMyJie COEIUHEHUs, MACCOBYIO JIOJIIO BEUIECTBA B PACTBOPE, MPOBOJUTH PACUETHI 10 YPABHEHUIO
XUMHYECKOMN pEaKLINH;

coOJII01aTh IpaBUiIa MOJIb30BAHUSA XUMUYECKOM MOCYI0M U J1abOpaTOpHBIM OOOpPYAOBAHHMEM, a TAaKXKE IpaBuia
oOpaIieHusi ¢ BEIIeCTBAMH B COOTBETCTBUU C HMHCTPYKIMSIMH IO BBITIOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTIBITOB TIO MOJYYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHUaKa M YTJIEKUCIIOTO rasa);

MPOBOJIUTH PEAKIINH, TOJITBEPKAAIONINE KAUeCTBEHHBI COCTAB PA3JIMUHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM
nyTéM XJIOpua-, Opomua-, uoaua-, kapoOonat-, docdar-, cuiaukar-, cyiabdar-, THIAPOKCUI-UOHBI, KATUOHBI
aMMOHHUS ¥ MIOHBI U3YYEHHBIX METAJJIOB, IPUCYTCTBYIOLME B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX BEILIECTB;
IPUMEHATh OCHOBHBIE OIEpAIlMM MBICIUTEIBHON JIEATENbHOCTH — aHallu3 M CHUHTE3, CpaBHEHHE, 0000IleHue,
CUCTEMATHU3AIINIO, BBISIBIEHNUE TPUYMHHO-CIICACTBEHHBIX CBSI3E€H — JIJISl M3YUYEHUSI CBOMCTB BEIIECTB U XUMUYECKHUX
peakinii, eCTECTBEHHO-HAYYHbIE METO/bl MO3HAHUSI — HAONIOJCHUE, U3MEPEHHE, MOJACIMPOBAHUE, SIKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN).
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