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MHNOACHUTEJBHASA 3AIINCKA

[IporpaMMa 1O XMMHUKM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
COCTaBliecHa Ha OCHOBE TpeOOBaHUII K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTenbHON TPOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHMsl, MPEICTABIEHHBIX
B ®OI'OC OOO, a Taxxke Ha OCHOBE (QeaepalbHON paboueld TPOrpaMmbl
BOCITUTAHUA M C YU4ETOM KOHIICTIIIUU MPETOAaBaHus YICOHOTO MpeaMeTa « XUMUsD)
B 00pa3oBarenbHbIX opranu3zanusx Poccuiickoit denepanuu.

[Iporpamma mo xuMuu Aa€T TPENCTaBICHUE O IENsIX, OOIIeH cTpareruu
oOy4eHHsi, BOCHUTaHUS W Pa3BUTHUS OOYYAIOMIMXCA CPEACTBAMU YYEOHOIO
npeaMeTa, YCTaHABIIUBAET 00s13aTeNbHOE IPEIMETHOE CoJIep KaHue,
MpeaycCMaTpuBaeT paclpeleleHue ero Mo KilaccaM M CTPYKTypUpPOBaHUE IIO
pazieliaM U TeMaM MpPOrpaMMbl MO XUMHUHU, OMNPEACNSIET KOJIMYECTBEHHBIE U
Kaue€CTBEHHBIEC XapaKTEPUCTUKU COJIEpKaHMUs, PEKOMEHAYEMYIO
NOCJEN0BATEIBHOCTh M3YYEHHUS] XHUMUU C YUYETOM  MEXKOPEAMETHBIX H
BHYTPUIIPEIMETHBIX  CBSA3€H, JIOTUKM Yy4eOHOTO  TIpoliecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYarommxcs, OMNpeAeiasieT BO3MOXHOCTH MpeaMeTa IS
peanuzaiuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHUS OCHOBHON 0Opa3oBaTebHOU
IpOrpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TakkKe TpeOOBaHMM K
pe3ynbTaTamMm 0O0y4eHHUs XUMUW Ha YPOBHE IeJIel N3ydeHUs NMpeaMeTa U OCHOBHBIX
BUJIOB Y4YE€OHO-ITO3HABATENLHON JI€ATEIbHOCTH OOYYarolerocs IO OCBOEHUIO
y4eOHOI0 COIepKAHUS.

3HaHWE XWMHH CIYXXUT OCHOBOW 1Jisi (OpMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, ero MpejcTaBiIeHUN O MaTepUATLHOM EIUHCTBE MUpPA, BAKHYIO
posib urpatot GopMHUpPyEMbIe XMMHEH MPENCTABICHUS O B3aMMOIPEBPAIICHUSX
SHEPruu M 00 DBOJIIOIMU BEIIECTB B MPUPOJE, O MyTAX PEUICHUs TI100aTbHBIX
npo0JieM YCTOMYMBOIO Pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM, IHEPTETHUUYECKOMH,
MUIIEBON U SKOJOTUYECKON 0€30MacHOCTH, TPOOIIEM 3IPaBOOXPAHCHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET  pealu3allii  BO3MOXKHOCTEH [IJI1  CaMOpa3BUTUS U
dbopMHUpOBaHUS KYJIbTYPHI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATEHON TPAMOTHOCTH;

BHOCHUT BKJIaJl B (DOPMUPOBAHHNE MBIIIJICHUS U TBOPUECKHUX CITIOCOOHOCTEMN
00yYarolmmxcsi, HAaBBIKOB HMX CaMOCTOSATENbHOW y4eOHOW JIeSTEIhLHOCTH,
AKCIIEPUMEHTAJIbHBIX U HCCIIEIOBATEIbCKUX YMEHUN, HEOOXOJIMMBIX Kak B
MMOBCETHEBHOM JKU3HU, TaK U B MPOPECCUOHAITBHON ACATEIHHOCTH;

3HAKOMHUT CO CIEeUU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
LIEJIOCTHOTO B3JIsia HA €IMHCTBO MPUPOBI M YEJIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATarnoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYarOIINXCS;



CHOCOOCTBYET (POPMHUPOBAHUIO IEHHOCTHOTO OTHOILIEHUS K E€CTECTBEHHO-
Hay4HBIM 3HAHUAM, K IPUPOJE, K YEITOBEKY, BHOCUT CBOM BKJIAJl B IKOJIOTHYECKOE
o0pa3oBaHUE O0yJArOITHUXCA.

JlanHble HampaBlieHHS B OOYYEHMHM XMMHH OOECNEUYMBAIOTCS CHEIU(pUKON
colepkaHusi  y4eOHOro mpeaMera, KOTOPbIA  SIBISETCA  [EeJaroruyecku
aJanTUPOBAHHBIM OTPaKEHHEM 0a30BOM HAYKM XMMHUU Ha ONpPEIeNEHHOM dTane e
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIET0 00Opa3oBaHUsI OPUEHTUPOBAH Ha
OCBOEHHE OOYYAIOIIMMUCS CHUCTEMBbI TEPBOHAYAIBHBIX MOHSITHH XWMHH, OCHOB
HEOPTaHUYECKOM XMMHUM M HEKOTOPBIX OTHAEJBHBIX 3HAYUMBIX ITOHATHU
OPraHUYECKON XUMHUH.

CrpyKkrypa coaepxaHHsl MporpaMmbl M0 XUMUU CHOPMUPOBAHA HA OCHOBE
CHUCTEMHOI0 mnoaxona k €€ uszydeHuro. ColepiaHue CKIIAIbIBACTCS U3 CUCTEMBI
MTOHATHM O XUMHYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUN O XUMUYECKON
peakuuu. OO0e 3TH CUCTEMBI CTPYKTYPHO OpraHM30BaHbl IO MPUHUUITY
IIOCJIEI0OBATEILHOTO PA3BUTHS 3HAHUM HAa OCHOBE TEOPETUYECKUX IPEICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoguyeckoro 3axkoHa /. 1. MenzeneeBa kak OCHOBHOI'O 3aKOHA XMMUU;

— YYEHHMS O CTPOECHUH aTOMa U XUMUYECKOU CBSI3H;

— TpelICTaBIeHUNA 00 AIEKTPOJUTUUYECKON JOHCCOLMAlMU BELIECTB B
pacTBoOpax.

TeopeTndyeckne 3HaHMS PACCMATPUBAIOTCA HA OCHOBE OMIIMPUYECKU
MOJTyYEHHBIX U OCMBICICHHBIX (PaKTOB, Pa3BUBAIOTCS MOCIEA0BATENBHO OT OJTHOTO
YPOBHS K JPYyroMy, BBHITIOJNHSS (YHKIMM OOBSICHEHHS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOEHHSI U BO3MOYKHOCTEH IMPAKTUYECKOIO NMPUMEHEHUS U IOIYYEHHS
M3y4aeMbIX BEILIECTB.

OcBoeHue mnporpaMMmbl MO XHMHH  CHOCOOCTBYeT  (OPMHUPOBAHUIO
IIPEACTABJICHUS. O XUMUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUpPA B JIOTUKE
€€ CHCTEMHOM NPHUPOJbI, LEHHOCTHOIO OTHOLIEHHWS K HAy4YHOMY 3HAHUIO H
METOJaM NO3HAaHWSA B Hayke. M3ydeHue XMMHMM IPOMCXOIUT C IIPUBIICUCHUEM
3HAHUI W3 paHee HM3YyYEHHbIX Y4EeOHbIX NpeaMeToB: «OKpyKarolmuil MHUp»,
«buoinorus. 5—7 kinaccel» U «PuU3UKa. 7 KIace».

[Ipy wu3ydyeHUH XUMHUU T[POUCXOTUT (QOpMUpPOBAHUE 3HAHUN OCHOB
XUMHUYECKON HAyKH Kak 00JJACTH COBPEMEHHOI'O €CTECTBO3HAHMUSI, MPAKTUUYECKON
NEATEIIbHOCTH 4YEJIOBEKA M KaK OJHOIO M3 KOMIIOHEHTOB MHPOBOM KYJIBTYDHI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUU CHUCTEMBI XUMHUYECKHX
3HAHUN — BaXHEUIINUX (PAKTOB, MOHATHUM, 3aKOHOB M TEOPETUUECKHUX MOJIOKEHUH,
JOCTYIHBIX 0000IIEHUIT MUPOBO33PEHUYECKOTO XapaKTepa, A3blka HAyKH, B



NpUOOIIEHNHM K HAy4YHbIM METOJaM TO3HAHWsS TpU M3YyYEHUH BEIIECTB U
XUMUYECKUX peakiuil, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHHH B Yy4eOHO-TIO3HABATEIBHOW U Yy4yeOHO-HCCIEA0BATEIbCKOM
JeSTEIbHOCTH, OCBOCHHMM IpaBWJ 0€30MacHOro oOpallleHus ¢ BeHleCTBaMU B
MMOBCEIHEBHOM KU3HU.

[Ipu u3yuyeHun XMMHUHU HA YPOBHE OCHOBHOTO 001ero oOpa3oBaHUs BaXKHOE
3HAYECHHE MPUOOPENTH TAKUE LEH, KaK:

— (dopmupoBaHHe WHTEIUIEKTYalbHO pPAa3BUTON JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIIbBHOMY MPUHSITHIO PEIICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHUSIM KU3HU;

—  HampaBJCHHOCTh OOYy4YEHMsI Ha CHCTEMaTHYECKOe MpUOOIIEHHUE
oOydJaronmxcsi K CaMOCTOATEIbHON IO3HABATEIbHOM JI€ATEIbHOCTH, HAyYHBIM
METOJIlaM TO3HaHUs, (GOPMHUPYIOINIMM MOTHUBAIMIO M Pa3BUTUE CIIOCOOHOCTEH K
XUMUH;

— obecreueHue yclIoBuil, CIOCOOCTBYIOIIUX MTPUOOPETEHUIO 00YUYatOIMMUCS
OMbITa Pa3HOOOPA3HON MAESATEIBbHOCTH, MO3HAHHWA W CAMOIIO3HAHMS, KIIFOUEBBIX
HAaBBIKOB (KJIFOYEBBIX KOMIIETECHIIMI), UMEIOIINX YHUBEPCAJIbHOE 3HAYEHUE IS
Pa3IMYHBIX BUIOB JI€ATEIbHOCTH;

— QopmupoBanue oOueld ¢GYHKIIMOHAIBHON M €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM YHCJIE YMEHHH OOBSACHATh M OLICHUBATH SIBJICHUS
OKpY’KaIOIlIET0 MHpa, WUCIOJb3Yys 3HAHUS U ONbBIT, MOJYyYEHHbIE MPHU HU3YyUYCHHUH
XUMHH, TPUMEHSATh HMX MPU PEHICHWH NpoOJieM B TMOBCEAHEBHOW JKM3HH W
TPYZIOBOU JIEATEIIBHOCTH;

— (¢opMmHupoBaHHE y OO0OydYalOIIMXCA TYMAaHUCTHYECKUX OTHOILECHHUH,
NOHMMAaHUSl LEHHOCTH XUMHUYECKHX 3HAHUW [UIsi BBIPAOOTKH HKOJIOTMUYECKU
11eJIeCO00PAa3HOr0 TMOBEAEHUS B OBITY M TPYAOBOM JEATEIBHOCTH B LEJAX
COXPaHEHMS CBOETO 30POBbS U OKPYKAIOLIEW MPUPOIHON CPENBL;

— pa3BUTHE MOTHBALMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCIMTAaHUI0 HAa OCHOBE YCBOEHHUS OOIIEUETIOBEYECKUX IIEHHOCTEM,
TOTOBHOCTU K OCO3HAHHOMY BBIOOPY Npo¢uis U HampaBlIE€HHOCTH JajbHEHIIero
oOy4eHwusI.

OO0miee YMCIO 4YacoB, OTBENEHHBIX [UISI M3YYEHHS XUMHH Ha YPOBHE
OCHOBHOT0 0011ero oopazoBanusi, cocrapiisier 136 yacoB: B 8 kitacce — 68 yacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZICIIO).



COJAEP XAHME OBYYEHUA

8 KUIIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B )KU3HHU YEIOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemectBa. du3nyeckue CBOMCTBA BEMIECTB. ArperaTHOE COCTOSHUE
BemiecTB. [loHsATHEe 0 MeTojax Mo3HaHWS B XUMUM. UUCThIE BelIECTBAa U CMECH.
CriocoObl pa3zenenus cMecei.

ATOMBI ¥ MOJIEKYJIbl. XHUMHUYECKHE 3JEMEHTbl. (CHUMBOJBI XUMHYECKUX
3neMeHTOB. [IpocThie U ClnoXHBIE BeleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qpopmyna. BajaeHTHOCTh aTOMOB XHUMHYECKHUX SJIEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAsE aToMHas Macca.
OtHOcuTENbHAsT MOJICKYJIsIpHAst Macca. MaccoBas 10Ji1 XUMMHAYECKOTrO 3JIEMEHTa B
COCIMHECHUMU.

KonunuectBo BemectBa. Moiib. ModsipHas macca. B3aumMocBsA3b KOJIMYECTBA,
MacChl W 4YHUCJA CTPYKTYPHBIX €IWHUIl BemiecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTUHCHUH.

OuU3NYECKUE U XUMHUYECKUE ABICHUSA. XUMHUYECKAsI PEAKIUs U €€ MPU3HAKU.
3aKOH COXpAaHEHHsS MacChl BeIIeCTB. XUMHUeckue ypaBHeHwus. Kiaccudukams
XUMUYECKUX PEaKIHi (COeAMHEHUS, Pa3I0KEHHUs, 3aMEIIICHUsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW IMOCYI0H, MpaBUiaMu paboThl B J1aOOpaTopuu U
npuéMamu oopaieHus: ¢ J1abopaTopHBIM 000PYIOBaHUEM, U3YUECHUE U OMHUCAHUE
bu3MYECKX CBOWCTB OO0Opa3lloB HEOPraHWYECKUX BEIISCTB, HaOIIOJEHUE
dbu3nyecknx (IUIaBJICHUE BOCKa, TasHUE JibJla, pacTUpPAHHUE caxapa B CTYIKeE,
KUTICHHE W KOHJCHCAIMS BOJbI) U XMMHYECKUX (TOPEHUE CBEUM, MPOKATMBAHUE
METHOM MTPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KUCIIOTOM) sIBJICHUH, HAOMIOeHUE U
OTMMCaHUE TPU3HAKOB MPOTEKAHUS XUMHYECKUX PEeaKIUi (pa3ioKeHHe caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJOPUIOM Oapusi, pa3ioKEHHUE THIPOKCHIIA
Menu (II) mpu HarpeBaHuu, B3auMOJICUCTBUE Kene3a ¢ pacTBopoM cosu meau (ID),
M3Yy4EHUE CIOCOOOB pa3leJICHUs CMECEW: C MOMOIIbI0 MarHuTa, (GUILTPOBAHUE,
BbITIAPUBAHUE, JUCTHLIAIUSA, XpoMaTorpadusi, MpOBEICHUE OYUCTKH TTOBAPCHHON
COJIM, HaOJIOJIGCHWE W  OMNHCAaHUE  PE3YyJIbTATOB  NPOBEJACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3IaHUE MOJEIEH MOJIEKYJ
(1IapocTepKHEBBIX ).

Baxneluue npeacTaBuTe/Id HEOPraHM4YeCKuX BelecTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucinopoa — 3J€eMEHT UM IpocToe
BemecTBO. HaxokneHwe Kuciopojga B TNpUpoae, (U3NUECKHE W XUMHUYECKHUE
cBoiictBa (peakmuu TopeHus). Okcunapl. [Ipumenenue xucmopoma. CrocoObl



MOJIy4eHHUs] KHCIopoja B JabopaTopud W MPOMBINUICHHOCTH. KpyroBopor
Kuciopoza B mpupoje. O30H — aioTpoIiHas MouGUKaIUs KUCIOpoa.

TemnoBoit 3¢h(deKT XUMHUECKON peaklud, TePMOXMMHUYECKUE YpaBHEHHS,
9K30- W JHAOTEPMHUYECKHE pEaKUHUH. TOIUIMBO: Yrojb W METaH. 3arpsi3HEHUE
BO3/lyXa, YCUIIEHHE MapHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonmopon — »sneMeHT M mpocroe BemiecTBO. HaxokneHnue Bogopoja B
npupoae, (GU3MYECKUEe ¢ XUMHUYECKHE CBOMICTBA, MPUMEHEHHE, CIOCOObI
roxy4deHus. KHcioTel u coun.

Monsipubpiii  00bEM  ra3oB. Pacy€Thl 1O XWMHYECKUM YpPaBHEHUSIM.

dusnyeckne cBOKWCTBA BOAbl. Boaa kak pactBopurtens. PacTBOpEL.
HacelllieHHbIE W HEHACHIIEHHBIE PAcTBOPhL. PacTBOPUMOCTH BEIIECTB B BOJIEC.
MaccoBas A0Jis BelIeCTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJbL. OCHOBAHMSI.
Ponp pacTBOpOB B Npupoze U B KU3HU YenoBeKa. KpyroBopoT BOJbI B MPUPOJE.
3arps3HeHne NpUpoAHbIX BOJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus Heopranmdeckux coeauHeHuid. Oxcunbl. Knaccudukams
OKCUJIOB:  cojeoOpa3ytouue  (OCHOBHBIE, KHUCIOTHbIE, aM(pOTEpHbIE) U
HecosieoOpazyromue. Homenknarypa oxcugoB. duzmyeckue © XUMHUYECKUE
CBOMCTBA OKCHUJOB. [lonydyeHrne OKCHUI0B.

OcHoBanus. Knaccudukanuss ocHoBaHMM: IMEIOYM U HEPACTBOPUMBIC
ocHoBaHusi. HoMmeHknatypa ocHoBaHWi. PU3MYECKHE M XMMHYECKHE CBOWCTBA
ocHoBaHuM. IloyyeHne ocHOBaHUM.

Kucnotel. Knaccudukanusa kucnor. Homenknarypa kucnor. dusnyeckue u
XUMHUYECKHe cBoMcTBa KucaIOT. Pan axtmBHOcTH MetauioB H. H. bekerosa.
[Tomy4yeHue KUCnoT.

Comu. Homenknatypa coseil. @u3ndeckne U XMMHUYECKUE CBOMCTBA COJIEH.
[Tomyuyenue coiei.

['eHeTnyeckas CBSA3b MEXKY KJIACCAMU HEOPTraHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEIEIICHUE COAEPKAHUSI KUCIOPOJa B BO3yX€E, MOIYyUYECHHUE,
coOupaHue, pacno3HaBaHWE M HU3YUYEHUE CBOWCTB KHCIOPOJa, HAOIIOACHUE
B3aUMOJICHCTBUSl BEIIECTB C KHUCIOPOAOM M YCJIOBUS BO3HUKHOBEHHUS W
npeKpaiieHus TopeHust (Mmokapa), O3HaKOMJIEHHE ¢ oO0pa3llaMu OKCHJIOB H
OMHCAaHUE WX CBOWCTB, TOJyYCHHE, COOMpaHWEe, pPACTO3HABAaHWE U H3YYCHHE
CBOMCTB BOJIOpojia (ropeHue), B3auMojencTBue Bojopoda ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIB30BaHUE BHJICOMATEPHUAIOB), HAOJIO/ICHHE O00pa3IloB BEIECTB
KOJIMYECTBOM | MOJb, HCCIEOBAaHUE OCOOEHHOCTEH pPACTBOPEHHUS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C ONPEAECIEHHOU
MAaCCOBOW J0JIEM PACTBOPEHHOIO BEIIECTBA, B3aMMOAECHUCTBUE BOJIbI C METAJIAMU
(HaTpueM M KaiblyeM) (BO3MOKHO HUCIIOJIb30BAaHUE BUIEOMATEPUATIOB),



UCCIIEIOBaHHE OO0pa3lloB HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX  KIJIACCOB,
HaOJII0JIeHNE U3MEHEHMSI OKPAaCKU MHAMKATOPOB B pacTBOpAxX KHUCIOT U LIEJIOYEH,
u3ydyeHue B3auMoaencTBusa okcuaa meau (II) ¢ pactBopoM cepHOM KHCIIOTHI,
KHCIIOT C METaJUlaMH, PEAKUUN HEUTpAIU3alUH, IOIYyYEHUE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHHE OJHOTO METAJUIa IPYTMM W3 PacTBOpa COJM, PELICHUE
DKCIEPUMEHTAIBHBIX 3aJa4d Mo Teme «BaxHenmme Kiaccel HEOPTraHHYECKUX
COEIMHEHUN.

Ilepuoguveckuii 3axkon u Ilepumoamyeckas cucreMa XMMHYECKHX
jemenToB JI. U. MengeseeBa. CrpoeHne aToMoB. XMMHYECKasi CBS3b.
OKHCIUTEJBbHO-BOCCTAHOBUTEIbHBIC PEAKIHT

[lepBple MONBITKM KiaccU(PUKALMM XUMUYECKUX 3JeMeHTOB. [loHsTHe O
IpynIax CXOJHBIX JJIEMEHTOB (LIEJOYHBIE M IIEJOYHO3EMEIBHBIE METAILIBL,
raJIOr€Hbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpblE 00pa3yloT aM(OTEPHBIE OKCHUJIBI
Y TUIPOKCHU/IBI.

Ilepnonnueckuii 3akoH. [lepuonnueckas cucteMa XMMUYECKUX 3JIEMEHTOB /.
N. Mengeneea.  KoporkomepuonHas W JUIMHHOIIEPUOIHAS (bopMbI
Ilepnogmueckoi cucremsl xuMudeckux 3neMeHToB . M. Menneneesa. [lepuoasl
n rpynnbsl. PU3NYECKHA CMBICH IOPSAKOBOIO HOMEpa, HOMEpPOB MEPUONA U
IPYIIIbI JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3otonbl. DnekTpoHsl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI0YeK aToMoB IMepBbIX 20 XUMHYECKHX DJIEMEHTOB
Ilepnonmueckonn cucremnl [[. M. MenneneeBa. XapakTEpUCTUKA XWMHYECKOTO
3JIEMEHTA M0 ero noyoxeHuro B [lepuonnueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHYECKHX 3JIEMEHTOB,
METAJUNINYECKNX U HEMETAJUNIMYECKUX CBOMCTB IO IPYIIIIaM U IEPUOJIAM.

3nauenue [lepuoguueckoro 3akoHa u I[leproanyueckoil CUCTEMbl XUMHUECKUX
DJIEMEHTOB I pa3BUTHs Haykh W npaktuku. . M. MenneneeB — yd€Hbll U
IpaKJaHUH.

Xumuueckas cBsizb. KoBaneHTHass (MOjdsipHass W HEMNOJsIpHAs) CBA3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX 311€MEHTOB. VIOHHas CBA3b.

Crenenp  okuciieHHd. OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUM.
IIpoueccol OKUCIEHNS U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3ydeHue oO0pa3loB BELIECTB METAUIOB MU HEMETAJJIOB, B3aMMOJCHCTBUE
IMAPOKCHJIA LMHKA C PAacTBOPAMU KHUCJIOT M IIEJIOYEH, IMPOBEACHHUE OIIBITOB,
WUTFOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIMM
(ropeHue, peakliuy pa3ioxKeHUs, COEAUHEHNS).

Mesxcnpeomemmnnie ceasu



Peanuzanust mMexnpeaMETHBIX CBSI3€H NpU H3yYeHUHM XUMUU B § Kiacce
OCYIIECTBJISIETCSL 4Yepe3 HCIOJIb30BaHHE KaK OOLMX €CTeCTBEHHO-HAYUYHBIX
NOHATUN, TAK W MOHATHUH, SBJIAIOLIIUXCS CUCTEMHBIMU ISl OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO LIUKJIA.

OOmme ecTeCTBEeHHO-HAYUYHBIE MOHSATHSA: HAyYHBIH (paKT, TUIIOTE3a, TEOPHS,
3aKOH, aHaJIW3, CHUHTE3, Kiaccu(uKauus, MNEePUOAUYHOCTh, HAOIIOJICHHE,
AKCIEPUMEHT, MOJECIUPOBAHNE, U3MEPEHUE, MOJIEIb, SIBIICHUE.

®u3uka: maTepusi, aToM, OJJIEKTPOH, NPOTOH, HEWTPOH, HOH, HYKIHI,
W30TONBI, PAAUOAKTUBHOCTh, MOJIEKYJA, 3JEKTPUUECKUN 3apsji, BEIIECTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHHE BEIECTBA, a3, (PU3MUECKHE BEIWYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, MIAHETHI, 3BE3b1, COJHIIE.

buonorus: hbotocunTes, npixanue, ornocdepa.

I'eorpadus: armocdepa, rtuapochepa, MHUHEpAIbl, TOPHBIE  MOPOJIHI,
TMOJIE3HBIE UCKOIAEMBbIE, TOIJIMBO, BOAHBIE PECYPCHI.

9 KUIIACC

BemecTBo 1 XUMHYECKas peaKkus

[Tepnoanueckuit 3akoH. [leproanueckas cucTteMa XUMHYECKUX JIEMEHTOB /],
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHECHHHM CBOWCTB
XUMHAYECKUX DIIEMEHTOB TEPBBIX TPEX MEPHUOJIOB, KaJIMs, KadblUd MU UX
COCMHEHUN B COOTBETCTBUM C TIOJIOKEHUEM »3JeMEeHTOB B llepmoanueckon
CHUCTEME U CTPOCHUEM UX AaTOMOB.

CtpoeHue BemiecTBa: BHAbI XUMUYECKOM CBSI3U. THUIBI KPHUCTAUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUINA KPUCTAJUIMYECKON PEMIETKH U
BUJla XUMHUYECKOUN CBS3H.

Knaccudukanus 1 HOMEHKJIaTypa HEOPTraHWYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K Pa3jIMyHbIM KJIaCcCaM HEOPraHUYECKHUX
COEIMHEHUI, TEHETUYECKAsl CBA3b HECOPTAaHUYECKUX BEILIECTB.

Knaccudukanus XuMU4ecKUX peakiuii Mo pa3audHbIM MIPU3HAKAM (110 YUCITY
M COCTaBy Yy4YaCTBYIOIIUX B PEAKIMU BEIIECTB, MO TeIrjaoBoMy d(ddekty, 1o
W3MEHEHUIO CTETNEHEH OKHCIICHUS XUMHUYECKUX SJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHJIOTEPMUUECKUE PEAKIIUU, TEPMOXUMHUYECKUE
ypaBHEHUS.

[Tonsitue o ckopoctu xuMuuyeckor peakiuu. [loHsTHe 00 0OpaTUMBIX U
HEOOpATUMBIX XUMHUYECKUX peaknusx. [IoHsITHEe 0 TOMOTEHHBIX U TeTEepPOreHHBIX
peakuusx. [lonarue o karaimse. [lorstrne 0 xumuueckom paBHoBecun. DakTopsl,
BIIUSIIOIIME HA CKOPOCTh XMUMHUUYECKOW pEaKIUMU M TOJO0KEHUE XUMHUYECKOIO
PaBHOBECHSI.

OKHCIIUTETFHO-BOCCTAHOBUTENILHBIE  PEaKIMK,  JAJCKTPOHHBIA  OanaHc
OKHUCIIUTEIbHO-BOCCTAHOBUTENBHOM peakunu. COCTaBlI€HUE ypaBHEHUI



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUMA C  HCIOJB30BAHUEM  METOJA
AJIIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTUYECKON AUCCOLMALMH. DIEKTPOIUTHI U HEANEKTPOJIUTHI.
Kartnonbl, aHMOHbI. MeXaHW3M JUCCOLMALIMM BEUIECTB C PA3JMYHBIMU BHJIAMU
XuMu4eckoit cBsizu. CteneHp aucconuanuu. CUIIbHBIE U Cl1a0ble AJIEKTPOIUTHI.

Peakiuu noHHOTO OOMEHa. Y CIoBuUsl MPOTEKAHUS PeaKuii HOHHOTO OOMEHa,
NOJIHBIE M COKpAll€HHbIE HWOHHBIE YpaBHEHUs peakuui. CBONCTBA KHUCIIOT,
OCHOBaHMN M cCcoOJel B CBETe MPEACTAaBICHUN 00  3ICKTPOIUTUYECKOM
nucconuanyu. KauectBeHHbIe peakiiii Ha MOHBL. [IoHsATHE O THApOIH3E COTEn.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEISAMU KPUCTAUIMYECKUX PEIIETOK HEOPraHWYECKHUX
BEIIECTB — METAUIOB M HEMETaioB (rpadura W anMasa), CI0KHBIX BEIIECTB
(xJopuga HaTpus), MCCIEIOBAHUE 3aBUCHUMOCTH CKOPOCTH XMMHUYECKON peakuuu
OT BO3JCHCTBUS pa3IUYHbIX (HAKTOPOB, HCCIEIOBAHUE AIIEKTPONPOBOIHOCTU
pacTBOpPOB BEWIECTB, MPOLECCAa JUCCOLMALMM KHUCIOT, IIEJIOYed U  COJeH
(BO3MOKHO  MCHOJIb30BAaHME  BHJIEO  MAaTE€pUAOB), IMPOBEJECHUE  OIBITOB,
WUTIOCTPUPYIOUIMX ~ IPU3HAKKM  MPOTEKaHUs  peakuuii MOHHOro  oOMeHa
(oOpa3oBaHue ocajaka, BbIIEJICHHE Tra3a, o0O0pa30BaHHWE BOJbBI), OIbBITOB,
WUIIOCTPUPYIOIIUX ~ OPUMEPBI  OKUCIHUTENbHO-BOCCTAHOBUTEIBHBIX  PEaKIIM
(ropeHue, peakMu pas3iIoKEHUs, COCINHEHHs), PACIIO3HABAHUE HEOPraHUYECKUX
BEUIECTB C TIOMOUIBIO KAYECTBEHHBIX pEAaKIUHd Ha HOHBI, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 33/1a4.

Hemeranibl 1 X coeAUHEHUS

OOmiass xapakTepucTHUKa rajnoreHoB. (OcoOEHHOCTH CTPOECHHS AaTOMOB,
XapakTepHble CTeneHu okucieHus. CTpoeHue u (u3NYeCKHue CBOMCTBA MPOCTHIX
BELIECTB — TaJOreHOB. XHMHYECKHME CBOMCTBA Ha TMpUMeEpe  XJopa
(B3aMMOJEHCTBUE € MeETalllaMH, HEeMeTajlaMH, Uieno4amu). XJIO0pOBOAOPO/I.
ConsiHasg KUCJIOTa, XUMUYECKHUE CBOMCTBA, MOJydyeHUE, NMpuMeHeHue. [lelicTBue
XJIOpa U XJOPOBOJOPOJAa Ha OPraHU3M YeloBeKa. BaxHeilmme XJIOpUIbl U X
HAaxXO0/JECHUE B IPUPOJE.

O6mrast xapakrepuctuka 3aeMeHTOB VIA-rpymmbl. OcOOCHHOCTU CTPOEHUS
aTOMOB, XapaKTepHbIE CTENEeHU OkucieHus. CtpoeHue M (pu3nueckue CBOMCTBA
MPOCTHIX BEIECTB — KUCIOPOAA U Cepbl. AJUIOTPONHbIE MOAU(PUKALUU KUCIOPOaA
U cepbl. XUMUYecKue cBoicTBa cepbl. CepoBOAOPO, CTpoeHHE, (PU3UUYECKUE U
XUMHUYecKkue cBoMcTBa. OKCHIBI Cepbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
Cepnas kucimora, (QU3HMYECKHE M XUMHUYCCKHE CBoWcTBa (0Omue  Kak
MpeICTaBUTENs Kjacca KUCIOT W crenuduyeckue). XUMHUYECKHE peakluu,
JeXKallie B OCHOBE MPOMBIIIIEHHOTO CMOco0a TOJYYeHHUS] CEPHOM KHUCIIOTHI.
[Ipumenenue cepHoi KucaoThl. CONM CEPHOM KUCIIOThI, KAUECTBEHHAs PEAKLIUS Ha



cynabdar-uoH. Haxoxzaenue cepbl U €€ COEAMHEHUN B TpUpOJE. XUMUYECKOE
3arpsi3HEHHE OKPY’KAIoMIeH cpelpl COCAMHEHUSIMU Cepbl (KUCIOTHBIE JTOXKIM,
3arpsi3HEHHE BO3AyXa M BOJIOEMOB), CIIOCOOBI €ro MPEeA0TBPALICHUSI.

OO6miast xapakTepuctuka 3jeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCICHHS. A30T, paCOpOCTpaHEHUE B MPHUPOIE,
du3nyueckre U XuMuueckue cBoiictsa. KpyroBopor a3ora B npupojie. AMMHAK, €TI0
du3nuecKre U XUMUYECKHUe CBOMCTBA, MOJyuyeHue u npuMeHenue. Cou aMMOHUS,
ux pU3NUECKUEe U XMMUYECKHE CBOMCTBA, MpUuMeHeHne. KauecTBeHHast peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ TMONydeHHE, (PU3NISCKUEe M XUMUUYECKUE
CBONCTBa (00mMe Kak TPEICTABUTENs Kiacca KHCIOT M crenuduaeckue).
Hcnonb3oBaHWE€ HUTPATOB W COJIEM aMMOHHUSL B KAue€CTBE MHUHEPAIbHBIX
ynoopenuii. XuMru4ecKoe 3arpsi3sHeHUe OKPY>KaIOIIe Cpelibl COeTMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIHM, 3arpsA3HCHHE BO31yXa, MOYBBI U BOJOEMOB). Docdop,
ajuiotponHeie Monudukanuu docdopa, GuMUECKHMe U XUMUUYECKHUE CBOWCTBA.
Oxkcup docdopa (V) u dhochopHas kucnoTa, PU3MIECKUEe U XUMUYECKHUE CBOMCTBA,
nosiyaenue. Mcnonas3oBanue GpocdaroB B kKauecTBe MUHEPATBLHBIX YI00PEHHUIA.

O6mras xapakrtepuctuka 37aeMeHTOB [VA-rpymmbl. OcOOEHHOCTH CTpOEHUs
aTOMOB,  XapakTE€pHbIE  CTEMEHM  OKHUCJICHUA.  YTJIEpOJ,  aIOTPOIHBIC
Moau(dUKalMKM, PpacOpoOCTpaHEHHE B MPUPOAC, (PUIMYECKUE U XUMHUYECKHE
cBoiictBa. Ancopouus. Kpyrosopot yriaepona B npuponae. OKCUIbl yriiepoaa, ux
duznueckue W XUMHUYECKHE CBOWMCTBA, JEUCTBHE HAa JKUBBIE OpPTraHU3MBI,
MOJIYYCHHE W TPUMEHEHHE. DKOJIOTMUECKHE MPOOJIeMbl, CBS3aHHBIE C OKCHIOM
yriepona (IV), rumoreza T17100aMbHOTO MOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN
addekT. YronapHas KucaoTa U €€ coiu, X GU3NYecKue U XMMUYECKHE CBOMCTBA,
nojiyueHue W npuMmeHeHue. KadecTBeHHass peakmuss Ha KapOOHAT-UOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TTPOMBIIIIEHHOCTH U CEIHCKOM
XO351CTBE.

ITepBoHauanibHbIC MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUSIX
yriepojaa (MeTaH, 3TaH, dTUJICH, alleTWICH, dTaHOJI, TIUIEPUH, YKCYCHAsI KUCJIOTA).
[IpupogHbie WCTOYHUKH YIJIEBOJOPOJOB (Yrojib, MPUPOIHBIN Ta3, HEDTH),
MPOYKTHl UX TepepaboTku (OCH3WH), WX POJb B OBITY W MPOMBIIUICHHOCTH.
[TonsTrie 0 OMOJOTUYECKH BaXKHBIX BEIIECTBAX: KUpax, OelikaxX, yriaeBoJax — U UX
poiM B KM3HM UeJOBeKa. MarepuaabHOe E€IUHCTBO OpPraHUYECKUX U
HEOPTaHUYECKUX COCITMHCHUU.

Kpemuwuii, ero ¢usndeckue W XUMUYECKHE CBOWCTBA, TMOJIyYeHUE U
npumeHenue. CoenuvHeHuss KpeMHus B mnpupojge. OOmue mnpeacTaBieHus 00
okcune kpemuusi (IV) u kpemaueBoi kuciore. CHUIMKAThI, UX UCIIOJIb30BAaHUE B
ObITY, B MPOMBIIIJIEHHOCTH. BaxHeillire cTpouTeNbHbIE MaTepuaibl: KepaMuKa,



CTEKJIO, LIEMEHT, OeTOoH, *kene300eToH. [IpobieMbl 6e30MmacHOro MCMOIb30BaAHMUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHue o0pa3luoB HEOPTaHMYECKUX BELIECTB, CBOMCTB COJITHOM KHUCIOTHI,
MIPOBE/ICHNE KAUECTBEHHBIX PEAKUM Ha XJIOPUA-HOHBI U HAOIIOEHNE TPU3HAKOB
UX TIPOTEKAHMsI, OIBITHI, OTpaKAIOIIMEe (U3MUECKHE U XUMHUYECKHE CBOWCTBA
TaJIOTeHOB U HUX COCJAMHEHWH (BO3MOXHO MCIOJB30BaHUE BUEOMATEPUAIIOB),
O3HAKOMJIEHUE C O0Opa3laM XJIOPUIOB (TaJOT€HUJOB), O3HAKOMJIEHUE C
oOpasnaMu  ceppl W €€  COCIUHEHUSIMH  (BO3MOXKHO  KCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HAOIIOACHHUE Mpoliecca OOYIIIMBaHUS caxapa MoJ ACHCTBHEM
KOHLIEHTPUPOBAHHOM CEPHOM  KHCIJIOTBI, H3yYEHHE XHUMHYECKHX CBOWCTB
pa30aBIEHHON CEpHOI KUCIOTHI, IPOBEIEHNE KAUECTBEHHON peakluu Ha CyJbgaT-
MOH M HaOJI0JIeHWE MpHU3HAKa €€ MPOTEKAHMs, O3HAKOMJICHHE C (PU3UYECKUMHU
CBOMCTBaMH a30Ta, (ocdopa M uX coequHEHUH (BO3MOXKHO MCHOJIb30BAHKE
BUJIEOMATEPUAITIOB), 00pa3IiaMu a30THBIX U (PochopHBIX ynoOpeHui, mosydyeHue,
coOupaHue, pacno3HaBaHME€ M M3YyYEHUE CBOMCTB amMMHakKa, IpPOBEIACHHE
KayeCTBEHHBIX peakUuil Ha MOH aMMOHMs U (ocaT-uOH U U3yUCHHUE NPU3HAKOB
UX IIPOTEKAHMS, B3aUMOACHCTBHE KOHIEHTPUPOBAHHONW a30THOM KHUCIIOTHI C MEIBIO
(BO3MOKHO HCMOJIb30BaHUE BHUJICOMATEPUAIIOB), V3y4CHUE Y () (N (57
KPUCTAJUIMUECKUX pemETOK anmasa, rpadura, QysuiepeHa, O3HAKOMIIEHHE C
IPOLECCOM aACOpPOLMU PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YITIEM W
YCTPOMCTBOM MPOTHUBOrasa, MOJIydeHHE, COOMpaHue, paclo3HaBaHUE U U3YUYECHHE
CBOMCTB YIJIEKHCIIOTO ras3a, MpOBEJICHHE KAaueCTBEHHBIX PEAKIUN Ha KapOOHAT U
CHWJIMKAaT-UOHbl W U3YYEHHE TNPHU3HAKOB HUX NPOTEKAHUS, O3HAKOMJIEHHE C
OPOAYKUMEH CHUJIMKATHOM IPOMBILUIEHHOCTH, PEIICHHE 3SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaykHeuIe HeMETaJluIbl U KX COCTUHEHUS.

MeTajlibl M MX COeIMHEHUS

OOmas XxapakTepucTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBaHUU
ux mnosoxeHus B llepuonnueckor cucreme xumuueckux i3memeHtoB J[. W.
MenpneneeBa u ctpoeHust aToMoB. CTpoeHHe MeTauioB. MeTtauimdeckasl CBs3b U
METAJUIMYECKAST ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMHUYECKUH  psl
HanpspKeHU MeTauioB. @U3nyeckre U XMMUYECKHe CBOMCcTBa MeTaiioB. O01me
crocoObl monydeHuss MertaioB. [loHSATHE O KOpPpO3UHM METAIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Koppo3uu. CmaBbl (CTajgb, YyTyH, AIOPaTOMUHUM,
OpoH3a) ¥ UX MPUMEHEHUE B OBITY M MPOMBIIIIICHHOCTH.

[lenounble MeTaJIbL: MojoXkeHue B llepuognueckoil cucreMe XMMUYECKUX
anemeHntoB JI. . Menneneesa, CTpO€HHE MX aTOMOB, HaXOXJICHHE B IPHUPOJIE.
duznyeckre U XUMHYECKUE CBOMCTBA (Ha mpuMmepe HaTpusd U Kanus). OKCUIbl U



TUOPOKCUABI HATpuss W Kanud. [IpuMeHeHHne [Eeno4YHbIX METAUIOB U UX
COEIMHEHUM.

[[lenouyno3eMenbHbIE METaJUIbl MAarHuii M KaJblMA: IIOJIOXKCHHE B
Ilepnonnueckon cucreme xuMmuueckux sneMeHToB [[. M. MenneneeBa, ctpoeHune
UX aTOMOB, HaXOXJICHHE B Ipupoie. PU3ndyecKre 1 XUMUYECKHE CBOMCTBA MarHus
U Kanplusa. Baxseiimue coeAuHEHUs Kalblug (OKCHUI, THUIPOKCHUM, COJIH).
XKécTkocTb BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.

AJIFOMHHUN: TIOJI0)KEeHUE B [leproinueckor CUCTEME XUMUYECKHUX 3JIEMEHTOB
JI. 1. Menpneneesa, CTpoeHHE aToOMa, HaxOXXICHUE B Ipupone. Pusndeckue u
XUMHUYECKHUE CBOICTBa amtoMUHUA. AMOTEpHBIE CBOMCTBA OKCHIA M THAPOKCUAA
ATIOMHUHUSL.

Keneso: nonoxxenue B [lepuoanueckoil cucteMe XMMUYECKUX 31€MEHTOB /1.
N. MeHnneneeBa, CTpOCHHME aToMa, HAXOXKICHHE B mpupone. Pusmyeckue u
XUMUYECKUE CBOMCTBA xkene3a. OKcuibl, rTuapoKcuabl U conu xxenesa (1) u xxenesa
(IIT), ux cocTaB, CBOMCTBA U MOJTYUYEHHUE.

Xumuueckuii IKCnepumMenm:

O3HAKOMJIEHHE C O0Opa3llaMu METaUIOB M CIUIAaBOB, HX (DU3NYECKUMU
CBOMCTBaMH, M3YYEHHE PE3yJbTATOB  KOPPO3HUM  METALUIOB  (BO3MOXKHO
HCIIOJIb30BAaHUE BHUIEOMATEPUATIOB), OCOOCHHOCTEW B3aUMOJECHCTBUS OKCHUAA
KAJIbLIMS W HATpus C BOJOM (BO3MOXKHO HCHOJIb30BAHHUE BUIECOMATEPHUATIOB),
MCCIIEIOBAHNE CBOMCTB XECTKOM BOJIBI, ITPOLECCA TOPEHUS XKeje3a B KUCIOPOJE
(BOBMOXXKHO  MCIOJIb30BAHME  BHUJACOMATEPHATIOB), TMPU3HAKOB  IPOTEKAHUS
KaYECTBEHHBIX PEAKIIMI HA WOHBI: MArHUs, KAJIbIMs, ATIOMUHUS, [IMHKA, JKEJie3a
(IT) u xeneza (III), meau (II), HabnrOAEHME U OMMCAHUE MPOLECCOB OKPAIIMBAHUS
IJJaMEHH MOHAaMU HATpUsl, Kalusg W Kalblusig (BO3MOXHO HCIIOJIb30BaHUE
BUIEOMATEPUAIIOB), HCCIIeIOBaHNE aM(POTEPHBIX CBONCTB THAPOKCHU]IA ATIOMUHMUS
Y TUIPOKCHU/JIA IIMHKA, PEHICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 Mo TeMe « BaxHeiime
METaJUIbl U UX COCTUHEHUS».

XuMHus U OKPY KaUIas cpeaa

BemectBa u marepuansl B IMOBCEIHEBHOM >XKM3HU 4YeJIOBEKa. be3omacHoe
WCIIOJIb30BAaHUE BEIICCTB M XMMUYECKUX peaknuii B ObiTy. [lepBas momomib mpu
XUMUYECKUX 0KOTraxX U OTPaBJICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKarollel cpenbl (TpeaesibHas JomycThMast
KOHIIeHTpaius BemecTs, nanee — [1/K). Ponp xuMun B pemieHr 3K0JI0OTHYECKUX
mpo0Jem.

Xumuueckuii IKCnepumenm:

n3ydeHue oOpasioB MaTepuanoB (CTEKJIO, CIIaBBI METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mesxcnpeomemmnnie ceasu



Peanuzamus MeXIpenIMeTHBIX CBsi3ed MpU H3yYeHUH XUMUM B 9 Kiacce
OCYILIECTBIISIETCS 4YEpe3 HCIIOJIIb30BAHME KakK OOLIMX €CTECTBEHHO-HAYYHbIX
HNOHATUMN, TaK U MOHATUHN, ABJSIOUIMXCS CUCTEMHBIMU I OTAEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOmue ecTecTBEHHO-HAyYHbIE MOHATHSA: HAy4YHBIA (pakT, THIOTE3a, 3aKOH,
TEOpHWs, aHalu3, CHUHTE3, KiIaccuuKauus, TMEePUOAUYHOCTb, HAOIIOICHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HU3MEPEHHE, MOJEIb, SIBJICHUE, MAPHUKOBBIN
3¢ eKT, TEXHOJIOTHsI, MaTePUAJIBI.

®duszuka: MaTepus, aTroM, OJEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKIHU],
M30TOMbI, PaTUOAKTHUBHOCTh, MOJIEKYJA, DSJCKTPUUECKUNA 3apsisl, MPOBOIHHKH,
MOJyIPOBOJTHUKH, ~ TUAJIEKTPUKH, (HOTOIIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHME BEILECTBA, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTAJUIMYECKAs
pemérka, CIuiaBbl, (PU3MUYECKHE BEIMYMHBI, €AUHMIIBI MU3MEPEHUs, KOCMHUYECKOE
MIPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, CoJHIIE.

buonorus: ¢orocunTes, npixanue, Oumocdepa, I3KOCUCTEMA, MUHEPAIbHbBIE
yIoOpeHusi, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEILHBIC BEIECTRA.

I'eorpadus: armocdepa, ruapocdepa, MHUHEpaNbl, TOpPHBIE IOPOIbI,
MOJIE3HbIE UCKOIIAEMbI€, TOINIMBO, BOJHBIE PECYPCHI.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA IIPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JIMuHOCTHBIE pE3yJbTaThl OCBOCHHUS MPOTPaMMBI OCHOBHOTO OOIIETO
00pa3oBaHMs JOCTUTAIOTCS B XOJA€ OOy4YeHUsT XMMHHM B €IUHCTBE y4eOHOU H
BOCIIMTATEIBHOMN JIEATENBHOCTH B COOTBETCTBUHU C TPAAUIIMOHHBIMU POCCUUCKUMHU
COLIMOKYJIBTYPHBIMA W JyXOBHO-HPAaBCTBEHHBIMM ILICHHOCTSIMM, IPUHATHIMU B
oOllecTBe MpaBUJIaMM M HOPMaMH IIOBEIEHUS U CIOCOOCTBYIOT MpOIEccaM
CaMOINO3HAHUs, CAMOPA3BUTHUS U COLMAIA3AUN O0YHArOIINXCS.

JIM4HOCTHBIE ~ pe3yJbTaThl  OTPAXAIOT  T[OTOBHOCTH  OOYYaroOLIUXCS
PYKOBOJCTBOBATbCA CHCTEMOM TO3WTHUBHBIX ILIEHHOCTHBIX OPUEHTAUUW W
pacIlIMpeHne OIbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) mnaTpMOTHYECKOr0 BOCIMTAHUA:

LIEHHOCTHOI'0 OTHOWICHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
U HAay4yHOMY HACIEAUIO, TOHUMAaHHs 3HAYECHUSA XUMHUYECKOM HAyKU B JKU3HU
COBPEMEHHOT0 OOIECTBA, CIOCOOHOCTH BIAJETh JOCTOBEPHOW MH(pOpMaIMei o
IIEPEIOBBIX JIOCTMIKEHHUSIX M OTKPBITUAX MHPOBOM W OTEYECTBEHHOW XHMWH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUSAX 00 yCTPOIICTBE MHpa U OOIECTBA;

2) rpaskIaHCKOr0 BOCTIMTAHMS:

IPEACTABICHUS. O COLMAIBHBIX HOPMAaX M IPaBWIAX MEXKINYHOCTHBIX
OTHOIIECHUN B KOJUIEKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOM,  y4eOHOUCCNEAOBATEIbCKOM, TBOPYECKOM W JOpPYruX  BHOAX
NEeATENbHOCTH, TOTOBHOCTM K Pa3HOOOpPA3HON COBMECTHOW [EATEIbHOCTH MpPH
BBIMOJIHEHUH YYEOHBIX, IIO3HABATENbHBIX 3a]a4, BBIIOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3AHUU YUEOHBIX IMPOEKTOB, CTPEMJICHHUS! K B3aUMOIIOHUMAaHUIO
M B3aUMOIIOMOIM B Ipollecce H3TOM y4yeOHOW MAEsTeNbHOCTH, TOTOBHOCTH
OLIEHMBATh CBOE TIOBEIECHHE U TMIOCTYIIKM CBOMX TOBApUIIEH C NO3ULHH
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHHUSI MOCIIEICTBUI TOCTYIIKOB;

3) HEHHOCTH HAYYHOI'O NIO3HAHMS:

MHPOBO33PEHYECKUE MPEACTABICHUS O BEIIECTBE U XUMHUYECKOM PEaAKLUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH U COCTABJIAIOIIME
OCHOBY JUIsl IOHUMAaHUS CYIIHOCTH HAyYHOW KapTHHBI MHpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS MPUPOABI, B3aHMMOCBA3SAX YEJIOBEKA C
IPUPOTHOM CPEION, O POJIM XUMHUU B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

II03HABATEJIbHBIE MOTHUBBI, HAPABJICHHBIE HA ITOJYYEHHE HOBBIX 3HAHHUU II0
XUMUHU, HEOOXOIUMBIE TSI OOBSICHEHWS HAOII0JAEMBIX IMPOIECCOB W SIBJICHUM,
MO3HABATENbHON, MHGOPMAIMOHHON W YUTATENIbCKOW KYJIbTYPhl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEIbHOM pabOThl ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHOM



JUTEPATYpPOH, JOCTYMHBIMA TEXHHUYECCKUMHU CpEACTBaMU HH(GOPMAIIMOHHBIX
TEXHOJIOTHH;

MHTEpEC K OOYYEHHI0 M MO3HAHWIO, JI0003HATEIBbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  CaMOOOpa30BaHMIO, MPOCKTHOM U  HMCCIEAOBATEILCKOU
JEATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH W YPOBHS OOyUYEHHS B
JIaJIbHCUIILIEM;

4) popmMupoOBaHUS KYJIbTYPbI 310POBbA:

OCO3HaHWE€ IICHHOCTH JKU3HHM, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3J0POBBIA 00pa3 *KWU3HU, OCO3HAHUE MOCIEICTBUU U
HETIPUSATHE BPEIHBIX MPUBBIUEK (YITOTPEOJICHUS aJIKOTOJISI, HAPKOTUKOB, KYpeHUSI),
HEOOXOJIUMOCTH COONIOJIEHUST MpaBuUi O€30IacHOCTH IPH  OOpaIlleHHH C
XUMHUYECKUMHU BEIICCTBAMH B OBITY U PEaIbHOMN KU3HMU;

5) Tpy10BOro BOCIIMTAHMSA:

HUHTEpEeC K MPAKTHICCKOMY M3YYCHHUIO TPOPECCHil U TPy1a pa3IudHOTO Po/a,
YBOKECHUE K TPYIy U pe3yJbTaraM TPYIOBOU ACSATEILHOCTH, B TOM YHCJE Ha
OCHOBE TIPUMEHEHHSI MPEAMETHBIX 3HAHUN 10 XWUMHH, OCO3HAHHBIA BBIOOP
WHIMBHUAYaTbHONW TPACKTOPUHU IPOJIOKEHUS 00pa30BaHUs ¢ yUETOM JTUIHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCremHon npodeccuoHaabHON NESITENFHOCTH U Pa3BUTUSL HEOOXOUMBIX YMEHHUM,
TOTOBHOCTh aJalTUPOBATHCS B TPOPECCUOHATIBHON Cpeie;

6) 3K0J10rH4eCKOro BOCIIUTAHMSI:

9KOJIOTHYECKH I1eJIeco00pa3HOe OTHOIIEHHE K TMPUPOJEe KaK HCTOYHHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYIIEeCTBOBAHUS, TOHMMAHUE 1IEHHOCTH 3J0POBOTO U
O0e3zomacHOoro oOpa3a KHU3HHM, OTBETCTBEHHOE OTHOLIEHHWE K COOCTBEHHOMY
(GU3UYECKOMY M TMCUXMYECKOMY 370POBbIO, OCO3HAHUE IIEHHOCTH COOJIOJECHUS
paBUJI OE30ITaCHOTO TTOBEJICHUS MPH padOTe C BEIIECTBAMHU, a TAKXKE B CUTYalIHX,
YIPOKAIOIIMNX 30POBBIO U KU3HU JIIOACH;

CITIOCOOHOCTH TPHMEHSTHh 3HAHMS, TOJIydaeMble MPU U3YYECHUH XUMHH, IJIS
pEILIEHNs 3a/1a4, CBI3AHHBIX C OKPYKAIOWIEH TTPUPOJIHON CPEIOU, JJI IMOBBIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJbTYphl, OCO3HaHUsA TJ00AJIBHOTO  XapakTepa
HKOJIOTUYECKUX TMPOOJIEM U MyTeHd WX PEIICHUS MOCPEICTBOM METOJIOB XHMHH,
AKOJIOTMYECKOTO MBIILICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOMN U COLMAJIBHOW MPAKTHUKE.

METAIIPEJMETHBIE PE3YJIBTATHI

B cocraBe wmeranpeaMeTHBIX PE3YJIbTATOB BBIACISIOT 3HAYHMMBIC JIJIs
dbopMHUpOBaHUS MHUPOBO33PEHUSI OOIIEHAYYHbIE TMOHATUS (3aKOH, TEeOopus,
MPUHITUT, TUIIOTE3a, (DAKT, CUCTEMa, MPOIIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPHIC
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YUEOHBIX IpeAMETax U IO3BOJIIIOT Ha
OCHOBE 3HAHWH U3 ATUX MPEeAMETOB (OPMHUPOBATH MPEACTABIECHUE O IEIOCTHOM



HAay4YHOU KapTHHE MHUPA, U YHUBEpCAJIbHbIC yUeOHbIE NeUCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATUBHBIC, PETYJISATHUBHBIC), KOTOpble 0OecneunBaroT (POpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHHUIO M OCYILIECTBICHUIO Y4eOHOMU
JeSTETBHOCTH.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicTBUSA

ba3oBble j1ornyeckue 1eicTBUs:

YMEHHUSl MCMOJB30BaTh NPHUEMBI JIOTHUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHWI: pacKphIBaTh CMBICT XMUMHUYECKUX MOHSTHH (BBIIETSATHh UX XapaKTEpHbIC
PU3HAKK, YCTAHABJIMBATh B3aUMOCBSI3b C JIPYTUMHU TOHSTHSIMH), HUCIOIb30BaTh
MOHATHUS JI OOBSCHEHUS OTICTbHBIX ()aKTOB U SIBJICHHM, BRIOMPATh OCHOBAHHS U
KpUTEpUH [JIs1 KJacCU(UKAIIUM XUMUYECKUX BEIIECTB M XUMHUYECKUX PEaKIui,
yCTaHABJIMBATh MPUUMHHO-CIEACTBEHHBIE CBSA3M MEXKIY OOBEKTaMHU H3YyUCHHS,
CTPOUTH JIOTUUECKHE PACCYX IACHUS (MHIYKTUBHBIC, NE€AYKTUBHBIC, TI0O aHAJIOTHH),
JieaTh BBIBOJIBI M 3aKIIOUCHUS;

YMEHHE TMPUMEHSATh B TMPOILECCE TMO3HAHUS TMOHATUS (MPEAMETHBIE W
MeTanpeIMETHBIE), CHMBOJIMUECKHUE (3HAKOBBIC) MOJICIIN, UCIIOJI3YEMbIE B XUMHUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIC MPECTABICHUS —
XUMUYECKUN 3HaK (CUMBOJ DJIEMEHTa), XUMHUYeckas (opmyia U ypaBHEHHE
XUMHAYECKON peakinuy — MpU PEIICHUH y4eOHO-TI03HABATENbHbBIX 33/1ad, ¢ YYETOM
ATUX MOJICNIbHBIX TPEJCTABICHUN BBISBISATH U XapaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKH U3YyYaeMbIX 00BEKTOB — XUMHUUYECKHUX BEIIECTB M XUMUYECKUX PEaAKIIHiA,
BBISIBIISAITH ~ OOIIME  3aKOHOMEPHOCTH, TMPUYMHHO-CIEJCTBEHHBIE CBSI3U W
IPOTUBOPEUHS B U3yUaeMbIX IIPOLIECCaX U SIBJICHUSAX.

Ba3oBble ucciienoBaregabcKue JeCTBUS:

YMEHUE HCIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHWA, a TaKK€ B KaueCTBE OCHOBBI JUIsi (DOPMUPOBAHUS THUIIOTE3BI 10
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUIA;

MPUOOpPETEHUE OMbITa MO IJIAHWUPOBAHWUIO, OpPraHU3AlMd U MPOBEICHUIO
VYCHHYECKUX OKCIIEPUMEHTOB, YMEHHME HaONIOAaTh 3a XOJIOM MpoIlecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €T0 Pe3yibTaT, GOpPMYIUPOBaTh 000OIICHHS U
BBIBO/IbI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABISITH OTUET
0 MpoJIeNIaHHOM padoTe.

Pabora ¢ unpopmanumeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH U UHTEPIPETUPOBATH HHOOPMAIIUIO
Pa3IUYHBIX BUIOB U (OPM MPECTABICHUS, MOTYyIaeMyI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4HO-TIOMyJISIpHAsl  JIUTEpaTypa XHUMHYECKOTO COJIEPkKAHUS, CIPABOYHbBIC
nocobusi, pecypcel MHTepHeTa), KpPUTHYECKH OLIEHUBATh MPOTUBOPEUMBYIO U
HEJ0CTOBEPHYIO MH(POPMALIHIO;



YMEHHE MPUMEHATh Pa3InYHbIE METOJbl W 3alpoChl MPU MOUCKE U OTOOpE
MHPOpPMAIMM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJUMBIX Ui BBIIOJHEHUS
y4eOHBIX U MO3HABATEJbHBIX 337a4 ONpPENEIEHHOIO THUIA, TPUOOPETEHHUE OTIbITA B
0o0JacT HUCHOJB30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYpPO aKTHBHOTO UCIIOJIb30BAHUS PA3IUYHBIX TIOMCKOBBIX CUCTEM,
CaMOCTOSATENIbHO BBIOMpPAaTh ONTUMAIbHYIO (OpMY MpEACTaBICHUS HHPOPMALIUA U
WUIIOCTPUPOBATh pEIIaeMble 3aJaYd  HECJIOKHBIMM CXEMaMHM, JuarpaMMamH,
IpyruMu popmamu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIONb30BaTh W aHAJM3UpOBaTh B IIpolecce Y4YeOHOW U
HCCIIEIOBATENIbCKON IEeATEIbHOCTH MH(POPMAIUIO O BIUSHUU MPOMBIIICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTAa HAa COCTOSHHME OKPYKAIOLIEH MNpPUPOTHON
Cpebl.

KoMMmyHuKaTHBHBIE YHHBepcaIbHbIe YUeOHbIe AelicTBUS:

YMEHHs 3a/aBaTh BONPOCHl (B XOA€ Juajiora W (MJIM) TUCKYCCHM) IO
CyliecTBy  oOcyxaaemMoil  Tembl, (HOPMYIUPOBATh CBOM  MPEIJIOKEHUS
OTHOCHUTEIFHO BBITIONHEHUS TPEIOKEHHOHN 3a/1a4u;

YMEHHS ~ TPEICTaBIsATh  MOJyYEHHBIE  pe3ylbTaThl  IMO3HABATEIBHOMN
ACSTENIbHOCTH B YCTHBIX W THCHMEHHBIX TEKCTax; JelaTh IPE3CHTALHUIO
pE3yNbTATOB BBHINOJHEHHUS XUMHYECKOTO SKCIEPUMEHTa (J1a0OpaTOPHOIO OIIbITA,
nabopaTopHOI pabOTHI IO UCCIIEAOBAHHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOEKTA);

YMEHHSI Y4€OHOTO COTPYAHMYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEIbHOM W HUCCJENOBAaTEIbCKOM  JEATENbHOCTH MPU  PELICHUU
BO3HUKAIOIIMX TPOOJEeM Ha OCHOBE y4yéTa OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uIii (00CyXkIeHns, 0OMEH MHEHHSIMH, «MO3TOBBIE IITYpPMBbD», KOOPAUHALIUS
COBMECTHBIX JCWCTBHUH, OIpenejeHue KpUTEpPUEB IO OIEHKE KadyecTBa
BBITIOJTHEHHOM pabOTHI U ApYTrue).

PeryasiTuBHbIEe YHUBepcaabHbIe YUeOHbIe AelicTBUS:

YMEHHE CaMOCTOSTEIbHO OMNpEAeNsATh LENU JEATEIbHOCTH, IJIaHUPOBATh,
OCYIIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO
NeSITeILHOCTD, BRIOUPATh Hanbonee 3(ppeKTuBHBIC CIIOCOOBI peleHns YIeOHbIX U
MO3HABATENbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSATh WM KOPPEKTHUPOBATH
IPEJIOKEHHBI  QJITOPUTM  JEHUCTBUM NIPU BBINOJHEHUHU 33aJaHUNA C Y4ETOM
MOJIy4YEHHUsI HOBBIX 3HAHMW 00 M3ydaeMbIX OOBEKTaxX — BELIECTBAX U PEaKLUsX,
OLICHHMBATh COOTBETCTBUE IOJYYEHHOIO pe3yJibTaTa 3asBICHHOMN II€JId, yMEHHE
UCIIOJIb30BaTh M aHAJIM3UPOBATH KOHTEKCTHI, IIPEIJIaraéMble B yCIOBUU 3a1aHUM.

MNPEIAMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMETHBIX pE3yJbTaTOB IO OCBOEHHUIO 00S3aTEIBHOTO
COJIEp)KaHusl, YCTAHOBIIEHHOTO JaHHOW (eaepanbHOl paldouell HporpaMMmoi,
BBIJICIISIFOT: OCBOEHHBIE 00YYAIOIMIMMUCS HAYYHbIE 3HAHUS, YMEHHSI U CTIOCOOBI



NEUCTBUN, crnenupuiecKkue I TpPeAMETHOW o0nacTh  «XUMHUS», BUIBI
NEATEIBHOCTH 1O  MOJYYEHHID HOBOIO  3HaHMs, €ro HHTEpIpETalnH,
npeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYaIUsX.

K xonity oOydenwns B 8 kiacce mpeIMEeTHBIC PE3yIbTaThl HA 0a30BOM ypOBHE

JOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUIA:

e PACKPBIBATH CMBICT OCHOBHBIX XMMHUYECKUX IMOHATHI: aTOM, MOJIEKYJa,
XUMHYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(oHOpOAHAS M HEOJTHOPOHAS), BAJICHTHOCTb, OTHOCUTENbHAS aTOMHAs U
MOJIEKYJISIpHAss Macca, KOJIMYECTBO BELIECTBA, MOJb, MOJIIPHAs Macca,
MaccoBasi 10J1s1 XUMHYECKOTO 3JIEMEHTA B COSMHEHUH, MOJISIPHBI 00BEM,
OKCHJI, KHMCJIOTa, OCHOBAaHME, COJIb, JJIEKTPOOTPHULATEIBHOCTb, CTEIICHb
OKHUCJICHUS, XMMHYECKasi peakius, KIacCU(pUKAIMs PeaKIuil: peakiuuu
COCAMHEHUS, PEAKUUU pA3JIOKEHUS, PEAKUUH 3aMEIICHUS, pPEaKIHNU
o0OMEHa, 7K30- U HIOTEPMHUUECKUE PEAKIUH, TEIUIOBOI 3PPEeKT peakuuu,
SIPO aToMa, DJICKTPOHHBIM CJIOM aToma, aTOMHas OpOWUTallb, PaaANYC
aToMa, XUMUYECKAasl CBSA3b, MOJIAPHAS M HEMOJISIPHAsl KOBAJEHTHAs CBS3b,
WOHHAsA CBSA3b, MOH, KATHOH, aHWOH, PACTBOpP, MAaccoBas [0Js BEIIECTBA
(TporeHTHAsE KOHIIEHTPAIlUs) B PacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMUYECKUX TMOHATHH U
MIPUMEHSTH ITU TIOHATHUS MPU ONMMCAHUY BEIIECTB U UX MPEBPAICHU;

e HCHOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JJISI COCTaBJICHHS (PopmMys
BEIIECTB U YPAaBHEHUN XUMUYECKUX PEAKIIUIA;

e OMNpENENATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEHb  OKHCJICHUSI  DJIEMEHTOB B  OWHApHBIX  COCIUHEHMUSX,
NPUHAJIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIAcCy COEOUHEHUM MO
dbopmynam, BHUA XUMHUYECKOM CBsI3M (KOBAJICGHTHAas W HWOHHAs) B
HEOPraHUYECKUX COCTUHEHUSIX;

e packpbiBaThb cMmbica Ilepunonndeckoro 3akoHa JI. WM. Mengeneena:
JEMOHCTPUPOBATh TOHUMAHHE TMEPUOJUYECKON 3aBUCUMOCTH CBOWMCTB
XUMUYECKUX AJIEMEHTOB OT MX mnoJjiokeHus B Ilepuoanueckoil cucreme,
3aKOHOB COXPAHEHUSI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHMSI, 3aKOHA ABOTAIPO;

e OMNKCHIBATH M XapaKTepu3oBaTh TaONMMuHylO Gopmy Ilepuogndeckoi
CUCTEMbl XHMHYECKHUX DJEMEHTOB: pa3inyaTh MOHATUSA «IJIaBHas
noarpymnmna (A-rpymma)» u «mnodounas noarpymmna (b-rpynma)», mansie u
OOJBIIIE TIEPHOJIbI, COOTHOCUTH OOO3HAUEHHUS, KOTOPHIE HMEIOTCS B
tabmuie «llepuoanueckass cucrema xumuueckux isnemeHtoB J[. W.
MeHzeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsij s/pa, 00IIee YUCIIO IIEKTPOHOB
U pacTpeIICHHE UX 110 SJICKTPOHHBIM CJIOSIM);

KJIaCCU(PUITMPOBATh XUMHYECKHE DJIEMEHTHI, HCOPTAHUUYECKHUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YKCIy U COCTAaBY YYAaCTBYIOIIMX B PEAKIIUU
BEILIECTB, IO TEIIOBOMY (D deKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIas ONMUCAHUE TPUMEPAMH MOJIEKYISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUM;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOTO
COCTaBa, BO3MOXXHOCTHM TMPOTEKAHUSI XHUMHUYECKUX MPEBpAICHUI B
Pa3JIMYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCHUTEIIBHYI0 MOJIEKYJSIPHYIO U MOJISIPHYKO — MAaccChl
BEIIECTB, MAaCCOBYIO [OJII0 XHMMHYECKOTO J3JIEeMEHTa 10 (dopmylie
COEIMHEHHSI, MaCCOBYIO JIOJIO BELIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOUN peaKinu;

MIPUMEHSTh OCHOBHBIE OINEPAIMHU MBICIIUTEILHOU JIEATEIbHOCTH — aHaJu3
U CUHTE3, CpaBHEHHE, 00OOIIECHUE, CHUCTEeMATU3aIlMIO, KIacCU(UKAIUIO,
BBISIBIICHUE TPUYUHHO-CJIEACTBEHHBIX CBSI3€M — JISI U3YUYEHHUSI CBOWCTB
BEIIECTB M XUMUYECKUX PEaKIMi, €CTECTBEHHO-HAyYHBbIE METOIbI
MO3HAHUS — HAOMIOACHUE, W3MEPEHHE, MOJEIUPOBAHHE, HKCIEPUMEHT
(peanbHBII U MBICIICHHBIN);

cledoBaTh  IpaBWJIaM  MOJIb30BAHUS ~ XUMHUYECKOW  MOCYAOM W
nabopaTOpHBIM 00OpPYIOBaHMEM, a TaKKe TmpaBuiIaM oOOpalieHus: ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSAMH TIO BBITIOJTHEHHUIO
JTa00OpATOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O W COOUpPaHUIO
ra3oo0pa3HbIX BEMIECTB (BOIOpOJAa M KHUCIOpPOJAA), MPUTOTOBICHHUIO
PAaCTBOPOB C OMNPEAECTEHHON MAacCOBOW JIOJIEM PaCTBOPEHHOIO BENIECTBA,
IJAHUPOBAaTh W MPOBOJUTh  XUMUUYECKHE  DKCIEPUMEHTHI  TIO
pacno3HaBaHHUIO PACTBOPOB LIENOYEH U KUCIOT C MOMOUIBI0 UHAMKATOPOB
(makmyc, heHondTaienH, METUIIOPAHK U IPYTHE).

K xonIy oOydenus B 9 kiacce nmpeaMeTHbIC Pe3yIbTaThl HA 06a30BOM YPOBHE
JIOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCSI YMECHUIA:

PacKpbIBATh CMBICII OCHOBHBIX XWMHYECKUX ITOHATHUH: XUMUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHUOH, aHWOH, IMPOCTOE BEIIECTBO,
CJI0KHOE€ BEUIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULIATEIHLHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKasl PEAKIUsl, XUMUYECKasi CBSA3b, TEIJIOBOU AP (HEeKT
peaknuu, MOJb, MOJSPHBIA  00BEM,  PACTBOP,  AIEKTPOJUTHI,
HEJJICKTPOJIUTHI, JJIEKTPOJIUTAYECKAS] AUCCOLUALMSA, PEAKIUH HOHHOTO
oOMeHa, KaTajau3aTop, XMMUYECKOe paBHOBECHE, OOpaTUMBbIE U



HeoOpaTUMbIE pEaKlUu, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKHCIIUTENIb,  BOCCTAHOBUTENIb,  OKHUCJIEHHE M  BOCCTAHOBIICHHUE,
ajoTponus, aMm(pOTEepPHOCTh, XUMUYECKasi CBA3b (KOBAJICHTHAs, MOHHAs,
METa/lInyecKas), KpHUCTAJUIMYecKas pemeéTka, KOppo3Hus METaslioB,
CIUIaBbl, CKOPOCTb XHWMHYECKOW pPEaKUWW, NPelebHO I0IMyCcTHMas
koHuenTpaus [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX TOHATHH U
MPUMEHSATH 3TH NOHATHS IPY OMUCAHUU BELIECTB U X IPEBPALLECHUI;
HCIIONIb30BaTh XMUMHUYECKYI0 CHMBOJHKY [UJISI COCTaBleHUS (opMyll
BEILIECTB U YPABHEHUI XUMUYECKUX PEAKIINM;

ONpENENsITh BAICHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX DIIEMEHTOB B
COCIMHEHUSIX pa3JIMYHOTO COCTaBa, MPUHAMJIEKHOCTh BEIIECTB K
OnpeneNéHHOMY KJIacCy COEIMHEHUH 1Mo (opMmysaM, BUJA XUMHUYECKOU
CBA3M (KOBaJE€HTHAas, MOHHAs, METAJUIMUecKas) B HEOPraHWYECKUX
COEIMHEHHMSIX, 3apsj MOHA M0 XUMHYECKOW (hopmyse, XapakTep cpeabl B
BOJHBIX PAaCTBOPAX HEOPTraHUYECKUX COENMHEHHM, TUI KPUCTANINYECKOU
PEIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMbich llepuomnueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIHKChIBaTh M XapaKTepU30BaTh
Tabnuunyo ¢opmy llepuoanueckoil cucTeMbl XUMUYECKHX 3JIEMEHTOB:
pa3nuuaTh MOHATUS «IJIaBHas noxarpynmna (A-rpymma)» U «noOodHas
noarpynna (b-rpynma)», Manele u OonblIMe NEPUOABI, COOTHOCHUTH
0003HAauUEHHUsA, KOTOpbIE MMEITCS B MEPUOAMYECKOW Tabnuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMH  CTPOEHUS  aTOMOB  XMMHYECKHUX
AJIEMEHTOB (COCTaB MW 3apsia  sijapa, oOIlee 4YHCIO 3JIEKTPOHOB U
pacmpeneneHue WX 10 JJIEKTPOHHBIM  CJIOsIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOWMCTB 3JIEMEHTOB U MX COCAMHEHUI B
npejesiax MajiblX MEPUOAOB M IJIaBHBIX MOATPYII € YYETOM CTPOCHUS HX
aTOMOB;

KJIaCCU(UIUPOBATh XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIECTBA,
XUMHUYECKUE peakuud (10 YMCIy U COCTaBy YYacTBYIOLIUMX B pPEAKLIUU
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, M0 U3MEHEHUIO CTENEHEW OKUCIICHUS
XUMUYECKHUX DJIEMEHTOR);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME U crenupuUYecKrue XUMHUYECKHEe
CBOMCTBAa IMPOCTBIX M CJOXHBIX BEIIECTB, IOATBEPXKIas ONUCAHUE
IIpUMEPAMH MOJIEKYJIIPHBIX M HOHHBIX YPAaBHEHHMI COOTBETCTBYIOILUX
XUMHYECKUX PEAKIINN;

COCTaBJIATb YPABHEHUS DJIEKTPOJUTUYECKOW JUCCOIMALMUA  KHUCIIOT,
LIEJI0YEU U COJIEW, MOJIHBIE U COKPAILEHHBIE YPABHEHNS PEAKIIMM NMOHHOTO



oOMeHa, ypaBHEHHUS pEakluid, TMOATBEPKIAIOIMNX CYIIECTBOBAHHE
TCHETUYECKON CBSI3U MEXK]Ty BEIECTBAMH Pa3IMIHBIX KIIACCOB,
pPacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MTOCPEJICTBOM COCTABJICHUS AJICKTPOHHOTO OalaHCca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT WX CTPOCHHUS,
BO3MOXKHOCTH TIPOTCKaHUS XUMHYECKHX TMPEBpAIICHUN B Pa3IuIHBIX
YCIIOBUSIX;

BBIYUCIIATh OTHOCHUTEIBHYI0 MOJICKYJISIPHYIO H MOJIAPHYIO  MacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO JJIEeMEHTa 10 (dopmyse
COCIMHEHMSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MMPOBOIUTH PAcUETHI
0 YPaBHEHUIO XUMUUYECKOU PEaKIINH;

coOmo/laTh  MpaBWia  MOJB30BaHUA  XUMHUYECKOM  mocyaold U
7a00opaTopHbIM  O00OpYy/OBaHMEM, a TakKe IMpaBWiIa OOpaIllEeHUs C
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIHUSIMH TIO BBIITOJTHCHHUIO
7a00paTOPHBIX XWMHUYECKHX ONBITOB 110 TIOJYYCHHIO M COOWpaHUIO
ra3000pa3HbIX BEIIECTB (aAMMHAaKa U YTIEKUCIIOTo ra3a);

IPOBOJUTh  PEAKIMH, MOATBEP)KIAIOIIME  KAYECTBEHHBI  COCTaB
Pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
noaua-, kKapOonar-, ¢ocdar-, cummkar-, cyiabdar-, TUAPOKCHI-UOHBI,
KaTHUOHbI aMMOHHUS ¥ HMOHBI M3YyYEHHBIX METAJUIOB, NMPHUCYTCTBYIOIIHE B
BOJHBIX PacCTBOpPaxX HEOPTaHUUYECKHUX BEIIECTB;

IPUMEHSTH OCHOBHBIE OTEPAIlU MBICIUTEILHON NEATeTbHOCTH — aHaJIHU3
U CHHTE3, CpaBHEHHE, OO0OOINCHHE, CHCTEMAaTHU3allhi0, BBISBICHHE
MIPUYMHHO-CJICACTBEHHBIX CBSI3€ — I M3yYCHUS CBOWCTB BEIIECTB U
XUMUYCCKUX PEaKIUi, €CTECTBEHHO-HAYYHBIC METOJbl TIO3HAHUS —
HAOJIIO/ICHNE, M3MEpPEHHe, MOJEIMUPOBAHUE, DKCIEPUMEHT (peasbHbI U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KVIACC

KoaudecTBO 4acoB

Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (HUGPOBDbIE)
KoHTpoJibHbIE IIpakTHYeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE PeCcypChl
padoTbI padoTbI
Paszgea 1. [lepBonayajibHbIe XMMUYECKHE TOHATHS
Xumust — BakHas 00J1acThb
11 €CTECTBO3HAHUS U 5 0 ) bubnmoreka [JOK
' MPAKTUYECKOU NEATEIIBHOCTH https://m.edsoo.ru/7f41837¢
YeJ0BeKa
12 BemecTBa 1 xuMu4deckue 15 1 0 bu6nunoreka [IOK
’ peakuuu https://m.edsoo.ru/7f41837c
Hroro o paszaeny 20

Pa3nes 2. Baskneiiuue npeacTaBuTe M HEOPraHNYECKUX BEIECTB

71 Boznyx. Kucnopoa. [lonsitue 6 0 1 bubnuotexa [JOK
00 okcumax https://m.edsoo.ru/7f41837¢
29 Bonopona.Ilonstue o kucimorax 2 0 1 but6mmoreka [{OK
U COJIIX https://m.edsoo.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 but6mmorekxa [IOK
OCHOBAaHHUAX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCCBhI 1 1 1 bubnuotexa [JOK
HEOPraHWYECKUX COCTMHEHU I https://m.edsoo.ru/7f41837¢c
Uroro no pazneny 30



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

Pasznea 3. [lepuoanueckuii 3axon u [lepuogudeckas cucrema xummuueckux 3jaemMenToB /. U. MengeneeBa. CTpoeHue aToMOB.

Xumuuyeckasi cBsizb. OKHCIUTEIbHO-BOCCTAHOBHTEIbHBIE pe€aknuu

[lepuonuueckuii 3aK0H U

31 [lepuoauueckas cucrema 7 bubnmnoreka HOK
’ XUMHUYECKHX 3jiemeHToB /1. . https://m.edsoo.ru/7f41837¢c
MenneneeBa. CtpoeHue atoma
X €CKasl CBS3b.
3.2 OEZ(I:/I;HT;(JI:HOB;I ’ 8 bubmorexa HOK
' https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIbHBIC PEAKIIUU
Hroro no pazaeny 15 bubmmorexa [TOK
https://m.edsoo.ru/7f41837¢
bubnuorexa [JOK
PesepBHOE Bpems 3
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KUIACC

KosnuyectBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3aesioB 1 TeM nu(ppoBbIe
Ne n/m P Konrpoabnbie | Ilpakruyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nes 1. BemecTBO M1 XMMHYeCKHe peaKIIuH
11 [loBTOpEeHue u yrayOnenue 3HaHUN 5 1 0 bu6nuoreka [IOK
) OCHOBHBIX pa3JieIoB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 0 0 bubnmnoreka [JOK
’ peakuuii https://m.edsoo.ru/7f41a636
13 DIEKTPOTUTHYECKAS TUCCOIUAIINS. 2 1 1 bubnmnoreka [JOK
) XHWMHYECKUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3znen 2. HemeTasIbl H HX COeTHHEHUS
21 OO0m1as xapakTepuCTUKa XUMUUYECKHIX 4 0 0 bubnmnoreka [JOK
’ snementoB VIIA-rpynmsl. [anorens: https://m.edsoo.ru/7f41a636
OO0m1as xapakTepuCTUKa XUMUUYECKHIX
2.2 BHCﬁCHTOE VIApr nbl. Cepa u e€ 6 0 0 bubmmorexa LOK
' PyTHEL Lep https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX
23 Z-)J'IeHl\ieHTO]f VA f“) nnbl. A30T, pocdop u ux 7 0 1 bubmmorexa LOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas XapakTepuCTUKa XUMHUUECKHUX
2.4 Z-)J'IeHl\ieHTO]i) IVApr bl YTJIEPOI U 8 1 1 bubmorexa HOK
. . by ' pol https://m.edsoo.ru/7f41a636
KPEMHUI U UX COeTUHEHUS
Uroro no pazneny 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

Pazgen 3. MeTa/uibl M MX cCOeIMHEHUS

bu6nmorexa [IOK
3.1 06 7| 4
HIE CBOHCTEA METAILTIOB https://m.edsoo.ru/7f41a636
3.2 Baxkueiinie MmeTaibl 1 UX COEIUHECHUS 16 bubnnorexa LIOK
https://m.edsoo.ru/7f41a636
Uroro no pazneny 20
Pasznen 4. XuMus v okpy:Kaomas cpeaa
bubnuorexa [JOK
4.1 BemectBa 1 MmaTepuaibl B )KM3HU YEJIOBEKA 3
https://m.edsoo.ru/7f41a636
Hroro no pazaeny 3
bubmnorexa [JOK
PesepBHoe Bpems 3
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 11O ITPOTPAMME 68



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

IHHOYPOYHOE IIVTAHUPOBAHUE
8 KUIACC

KoauuecTBO 4acoB

Ne n/m Tema ypoka
Bcero
IIpeamer xumun. Posb XuMuu B )kM3HU YesioBeKa. Tena u BemecTsa 1
[TonsiTvie 0 MeTOaxX MMO3HAHUSA B XUMUU 1
3 [Ipaktuueckas padora Ne 1 «IIpaBuiia paboTsl B 1a00paTopun U MPUEMBI OOPAIICHUS C 1
71a00paTOPHBIM 00OPYIOBAHUEM
4 YucTelie BemecTBa U cMecu. CriocoObl pa3aeneHus cMeceit 1
5 [IpakTuueckas padora Ne 2 «Paznenenue cmeceil (Ha mpuMepe OYUCTKU ITOBAPEHHOW COJIN)» 1
6 ATOMBI 1 MOJIEKYJIBI 1
7 XUMHYECKHUE 3TIEMEHTHI. 3HAKU (CUMBOJIbl) XUMUYECKHUX 3JIEMEHTOB 1
8 [IpocTsie u clloXKHBIE BEIIECTBA 1
9 ATOMHO-MOJIEKYJIIPHOE yUEHHUE 1
10 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. XUMUUeckas popMyiia. BaleHTHOCTh aTOMOB XUMHUYECKHUX |
JJIEMEHTOB
11 OtHocuTenbHas aToMHast Macca. OTHOCUTENbHAS MOJIEKYIISIpPHAs: Macca 1
12 MaccoBast 10711 XUMHUYECKOTO 3JIEMEHTA B COETUHEHUH 1
13 KonmnuectBo Bemectsa. Monbs. MosnsipHas macca 1
14 Puznyecknue U XUMUUYECKUE SIBICHUS. XUMUYECKas peaKlius 1
15 IIpu3HaKky U yClI0BUS NPOTEKAHUS XUMUYECKUX PEAKIIUN 1
16 3aKOH COXpaHEHUsI MacChl BEECTB. XUMHYECKUE YPABHEHUS 1
17 Brruncnenus koamdecTBa, MacChl BEIIECTBA IO YPAaBHEHUSM XUMHUYECKHUX PEAKIUN 1
18 Knaccudukanmsi XuMUYeCKUX peakiui (COeTUHEHNs, Pa3I0KEeHUsI, 3aMEIICHHS, 0OMEHA) 1
19 M. B. JlIoMmoHOCOB — y4€HBIH-dHIUKIONIEAUCT. OO00IICHNE U CHCTeMAaTH3aITusl 3HAHUIA 1




20 Kontponbnas padora Nel o Teme «BeniecTBa 1 XUMHUYECKUE PEAKITAN 1

21 Bo3ayx — cmechk razos. CoctaB Bo3ayxa. Kuciopoa — 3j1eMeHT U mpocToe BemecTBo. O30H 1

” du3nYecKue ¥ XUMUIECKIE CBONCTBA KUCIOPOa (Peakiiuu oKucieHus1, ropenue). [lonstue 06 1
OKCHJIaX

23 CriocoOblI MmostydeHus KUCI0po/ia B 1abopaTopuu U NpoMbIlUIeHHOCTH. [IpuMeHenue kuciaopoa 1

24 TennoBoii 3¢ (hekT XUMUYECKOH peakuy, MOHATHE O TEPMOXUMHUECKOM ypaBHEHUH, 3K30- U 1
SHJIOTEPMHUUYECKUX PEaKLIMIX

25 TomnuBo (HedTh, Yroib U MeTaH). 3arps3HeHHE BO3AyXa, CIIOCOOBI €ro MPeI0TBPAICHHS 1

26 [TpakTiueckas padota Ne 3 mo Teme «llomyuenue u cobupanue KUCIOpoaa, U3yu4eHUe ero 1
CBOWCTB»

27 Bonopon — snemeHT u npocroe BemectBo. Haxoxaenue B npupoje 1

28 Pu3nyecKue 1 XMMUYECKHE CBOMCTBA BoAopoaa. [Ipumenenue Bogopoaa 1

29 [TonsaTHE 0 KHUCTOTAaX U COJAX 1

30 Crioco0sI TosTy4eHust BOAOPO/1a B 1abopaTopuu 1

31 [Ipaktrueckas padota Ne 4 o Teme «llonyuenue u cobupanue BOIOpoaa, U3ydeHUE €ro 1
CBOMCTB»

32 MonsipHblif 006E€M razoB. 3akoH ABorajapo 1

1 Brruucnenust 00b€Ma, KOTUYECTBA BEIIECTBA T'a3a MO €0 N3BECTHOMY KOJUYECTBY BEIIECTBA WU 1
00BEMY

34 Brruucnenust 005EMOB Ta30B 10 YPaBHEHUIO PEAKIIMK HA OCHOBE 3aKOHA 00bEMHBIX OTHOIIICHHUH |
ra3oB

35 ®u3nuecKue 1 XMMUYECKHE CBOMCTBA BOJIbI 1

36 CocraB ocHoBaHui. [TonsTHE 00 HHAMKATOpPAX 1

37 Bopna kak pactBopuTtens. HackleHHbIE M1 HEHACHIILIEHHBIE pacTBOPBI. MaccoBas 10Jisl BEIIECTBA B 1
pacTtBope

33 [Ipaktrueckas padora Ne 5 o Teme «IIpuroroBieHne pacTBOPOB C OMPEACIEHHON MAaCCOBOM 1

JI0JIel pacTBOPEHHOTO BELIECTBA»




39 Kontponbnas padora Ne2 o reme «Kucnopoa. Bogopoa. Bomay» 1
40 Okcuapl: cocTaB, KiraccuguKarysa, HOMEHKIATypa 1
41 [ToryueHnue 1 XUMHUYECKHE CBOMCTBA KUCIOTHBIX, OCHOBHBIX M aM(OTEPHBIX OKCUIOB 1
42 OcHoBaHuUs: cOCTaB, Kiaccu(UKaIMs, HOMCHKIaTypa 1
43 [Tonydyenune u XuMHUYECKUE CBOMCTBA OCHOBAHUM 1
44 Kucnotsl: cocTas, kitaccupukanus, HOMEHKIIATypa 1
45 [TonyyeHnue 1 XUMHUYECKHE CBOMCTBA KUCIIOT 1
46 Conu (cpeaHue): HOMEHKIJIATypa, CIoCcOObI OJYYeHHS, XUMUUECKHE CBOMCTBA 1
47 [TpakTuueckas pabota Ne 6. Penienne sxcriepuMeHTaNbHBIX 33/1a4 110 TeMe «OCHOBHBIE KIIacChl |
HEOPraHMYECKUX COSAMHEHUI»
48 ['eneTnyeckas cBsI3b MEXAY KiacCaMi HEOPTaHUYECKUX COSTUHEHUN 1
49 O06o00mIeHre 1 cucTeMaTH3aIHsI 3HAHUH 1
50 Kontponbnas padota Ne3 o teme "OCHOBHBIE KJIaCCHI HEOPTAaHUYECKUX COSTUHEHUN" 1
51 [TepBble MOMBITKY KIaccU(PUKAIINN XUMUYECKHUX dJIeMeHTOB. [loHATHE O TpyIIax CXOIHBIX |
3JIEMEHTOB
52 ITepronnueckuii 3akoH u [lepuoanueckas cucrema xumuueckux 3semMeHToB . . Menneneena 1
53 [Iepuoasl, rpymnmsl, HOArPYIIIBI 1
54 Crpoenne atoMoB. CocTaB aTOMHBIX siaep. M3oTo1bl 1
55 Ctpoenue 27eKTPOHHBIX 000109eK aTOMOB 31eMeHTOB [lepronnueckoii cuctemsr /1. 1. 1
Menaeneena
56 XapakTepucTHKa XMMUYECKOTO 3JIEMEHTA MO ero noyoxenuto B [lepuoanueckoit cucreme 1. U. 1
Menneneena
57 3nauenue [leprognueckoro 3akoHa /i pa3BUTHs Hayku U npaktuku. JI. 1. MenneneeB — 1
Y4€HBIN, TIEJIATOT ¥ TPaKTaHIH
58 DNEKTPOOTPULIATEIBHOCTh ATOMOB XMMUUECKHX 3JIEMEHTOB 1
59 HNonnas xumuyeckas CBs3b 1




60 KoBanenTHas nosisipHasi XuMU4ecKasi CBSI3b 1
61 KoBanenTHas HenoJisipHasi XMUMUYECKas CBSI3b 1
62 CreneHb OKUCIIEHUS 1
63 OKHUCIUTENbHO-BOCCTAaHOBUTEIIbHBIE PEAKIIUU 1
64 OKUCIUTENNU U BOCCTAHOBUTEIIU 1
65 Hrorosas koHTposbHAs paboTa Ned 1
66 PesepBHelit ypok. O60011IeHNE U cUCTEMaTH3AIUs 3HAHHA 1
67 PesepBHeIil ypok. O000IICHHE U cHUCTEMATH3AIUS 3HAHHHA 1
68 PesepBHeIi ypok. O000IICHHE U cHUCTEMATH3AIUS 3HAHHHA 1

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME
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9 KUIACC

KoauuecTBO 4acoB

Ne n/m Tema ypoka
Bcero
1 Ilepuonnueckuii 3akoH. [lepuoanueckas cucrema xumudyeckux saeMenToB J[. . MenneneeBa 1
2 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHYECKHUX 2JIEMEHTOB MEPBBIX TPEX MEPUOIOB 1
3 Knaccudukanus 1 HOMEHKIATypa HEOPraHMUYECKHUX BEIIECTB 1
4 Bubl xuMudeckol CBA3HM U TUIIBI KPUCTAJUTHUECKUX PEIIETOK 1
5 KonTtponsnast padora Nel o Teme «IloBTOpeHue u yrirydiaeHne 3HaHU OCHOBHBIX pa3ZieioB 1
Kypca 8 kiacca»
Knaccudukanus XuMHUYECKUX PEaKIUil 0 pa3IunYHbIM PU3HAKAM 1
[TonsiTrie 0 ckOpoCcTH XUMUYeCcKoi peakiuu. [IoHATHE 0 TOMOTEHHBIX U T€TEPOTCHHBIX PEaKIUIX 1
g [TonsiTvie 0 XuMU4YECKOM paBHOBecHU. DAKTOPBI, BIUSIOIINE HA CKOPOCTh XUMUYECKON PEAKLIUU U |
I0JIO’KEHNE XUMHUYECKOTO PABHOBECHUS
9 OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIINH 1
10 Teopus snexTponuTuueckon aucconnanuu. CUiabHbIC U ClIa0bie SJIEKTPOJIUTHI 1
11 HoHHbIE ypaBHEHHsI peaKkuil 1
12 XUMHUYECKHE CBOICTBA KUCIIOT U OCHOBAHUH B CBETE NMPEACTABICHUN 00 AIEKTPOIUTUIYECKOM |
JUCCOLIMAIIUU
13 XUMHUYECKUE CBOMCTBA COJIEH B CBETE MPEICTABICHUI 00 SJIEKTPOIUTUUECKON JTUCCOTHAITIT 1
14 [TonsiTne o rumponuse conen 1
15 O00011eHNEe ¥ cucTeMaTH3aIus 3SHAHUI 1
16 [IpaxkTuueckas padora Ne 1. «Permienue sKCriepuMEeHTaIbHBIX 331249 1
17 KonTtponbHas padota Ne2 1o teme «eKTpoauTHYECKast JUCCOIMALUs. XUMUUECKUE PEaKIiH B |
pacTBopax»
18 OO01m1ast xapakTepUCTHKA raloreHOB. XMMHUYECKHE CBOWCTBA Ha IPUMEpPE XJIopa 1




19 XnopoBogopoa. CossiHasg KUCI0Ta, XUMUYECKHE CBOMCTBA, MOJIy4YCHUE, TPUMEHEHUE 1

20 CBoiicTBa COJITHON KUCIIOTBI 1

21 Bpruucienus mo ypaBHEHUSIM XUMHUYECKUX PEAKIUi, €CIIM OJIUH U3 PEarcHTOB JIaH B U30BITKE 1

22 OO0mias xapakTepucTuka 3aeMeHTOB VIA-rpymmb 1

73 AnnorpornHsie MoauduKaun cepbl. HaxoxeHne cepsl 1 €€ COeTMHeHU B IPUPO/IE. 1
XHUMHUYECKUE CBOMCTBA CEPBI

24 CepoBoaopoi, cTpoeHue, (hu3nuecKre 1 XUMUIECKHE CBOICTBA 1

25 Oxcunpl cepbl. CepHast KHCIO0Ta, (PU3HUYECKUE U XUMUYECKHE CBOWCTBA, IPUMEHEHHE 1

26 XYUMHYECKUE PEaKIInu, JIeXkKalllie B OCHOBE MPOMBIIUIEHHOTO CII0C00a MOTy4YeHUsl CEpPHOI 1
KHUCJIOThl. XMMHYECKOE 3arps3HEHUE OKPYKAIOLIEH Cpe/ibl COeTUHEHUSIMU CEPbI

27 Brruncnenue MaccoBOM J10JIA BBIXOJ1A IIPOAYKTA PEAKLUN 1

)3 OO011as XapakTepucTHKa 31€MEHTOB VA-rpynnsl. A30T, paCIpOCTpPaHEHHUE B IPUPOJIE, 1
¢du3nUeckrue 1 XUMHUYECKUE CBOICTBA

29 AMMHak, ero pu3n4ecKrue U XMMUYECKHUe CBOMCTBA, MOTy4YE€HUE U IPUMEHEHUE 1

30 [Tpaktuyeckas padora Ne 2 o reme «llonydyeHne amMmMmuaka, U3y4eHHue ero CBOMCTBY 1

31 A3oTHas KHCI0Ta, €€ (Pu3NYecKre U XMMUYECKHe CBOMCTBa 1

17 Hcnons3oBaHre HUTPATOB U COJIEH aMMOHUS B KAUECTBE MUHEPATBHBIX yI00peHH. XHUMHUYECKOEe 1
3arpsiI3HEHUE OKPYXKAIOIIEH Cpeibl COETUHEHUSAMU a30Ta

3 ®ochop. Oxeupn pochopa (V) u pocdopnas kucnota, pu3nueckue 1 XMuMUIECKHE CBONCTBA, |
MOJTy4YeHue

34 Hcnonp3oBanue ¢ochaToB B KauecTBE MUHEPATIBHBIX YI0OpEeHUH. 3arpsi3HeHne MPUPOIHOM |
cpensl pocharamu

35 VYrnepon, pacnpocTpaHeHue B IPUpoAe, GU3NUYECKUE U XUMUYECKIE CBOMCTBA 1

36 Oxcuzpl yraeposia, ux (pu3nyeckre 1 XMMUYeCKHe CBOMCTBA. DKOJIOTHYECKHE MPOOIIEMB, |
CBsI3aHHBIE ¢ OKcuioM yriaeposa (IV)

37 YroapHas KUCIOTa U €€ CONH 1

38 [IpaxTuyeckas padora Ne 3 o Teme "[lomyuenue yriekucioro raza. KauectBenHas peakius Ha 1




KapOoHaT-HOH"

39 [TepBoHavanbHBIC TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COSAMHEHUAX yriiepoaa 1
40 Kpemuuii u ero coenuHeHust 1
41 Pentenue 3amau mo teMe «BakHeNIIe HEMETAIIILI U UX COCIUHECHU 1
42 KoHnTtponbHas padota Ne3 o Teme «BakHelie HEMETAIUTBI K KX COCTUHECHUS 1
43 OO0m1as xapakTepuCTUKAa XUMHYECKUX dJIEMEHTOB — METa/UIOB. MeTayuiniecKkas CBs3b 1 1
MeTaJJInYecKas KpucTauimyeckas pemeTka. @u3ndeckue CBONCTBa METaIIOB
44 XUMHYECKUE CBOMCTBA METAIIOB. DJICKTPOXUMHUECKHUH Psi/i HATIPSKEHUN METAJIJIOB 1
45 O6mmue ciocoObl nonyueHus Metaisio. CriiaBel. BerunciaeHus Mo ypaBHEHHSIM XUMUYECKIX 1
peaKIuii, €CJIM OJUH U3 PEareHTOB COAEPKUT IPUMECH
46 [TonsaTue o KOppo3uUU METAIIIOB 1
47 [llenounbie METaIBI 1
48 OKcuabl ¥ TUAPOKCUIBI HATPUS U Kaus 1
49 [Ienoyno3eMenbHBIE METAIUIBI — KATBIUNA U MarHUH 1
50 Baxkueiinme coefMHEHUS KaablIUs 1
51 O06o01IeHre 1 cCUcCTeMaTU3aIKs 3HaHUH 1
52 JKéctkocTh BOABI M CLIOCOOBI €€ yCTpaHEeHUs 1
53 Pemenue 3agad mo reme «MeTasibh»y 1
54 AnmromMuHUi 1
55 AmMdoTepHbIE CBOMCTBA OKCHIA U THAPOKCHIA 1
56 Kenezo 1
57 Oxkcuapl, Tuapokcu sl u conn xkenesa (11) u xxenesa (1) 1
58 O00011eHne 1 cucTeMaTH3aIus 3HAHUI 1
59 [TpakTiueckas padorta Ne4 Pemenue skciepuMeHTaNbHBIX 337a4 110 TeMe «BaxHeine MeTasibl 1
Y UX COSTUHCHUS»
60 Brrurcnenus mo ypaBHEHUSIM XUMHUYECKUX PEAKIUH, €CITM OJIUH U3 PEareHTOB JJaH B U30BITKE WU 1




COACPKHUT ITPUMECH. Brrunciaenus maccoBoit J0JIK BbIXOJa MPOAYKTa pCaKIuu

61 O00011eHrEe ¥ cucTeMaTH3alus 3HAaHUN 1
62 Hrorosast koHTpobHast paboTa No4 1
63 BemecTBa u MaTepuaibl B IOBCEHEBHOM KM3HU YETIOBEKA 1
64 XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOLIEH CpeIbl 1
65 Ponb xumuu B pemieHnn 3K0J0ru4eckux npooieM 1
66 PesepBHblit ypok. O6001IeHNE U ccTeMaTH3allns 3HAaHUI 1
67 PesepBHeIil ypok. O000IICHHE U cHUCTEMATH3AIUS 3HAHHHA 1
68 PesepBHeIi ypok. O000IICHHE U cHUCTEMATH3AIUS 3HAHHHA 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68







