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HHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XWMHM Ha YypPOBHE OCHOBHOTO 00mmero oOpa3oBaHMs
COCTaBJICHA Ha OCHOBE TpeOOBaHUW K pe3yjbTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeIbHON MIPOrpaMMbl OCHOBHOTO 00IIEr0 00pa3oBaHusl, MPEACTaBICHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBE (QeaepaabHOl pabodeil mporpamMmbl
BOCIIUTAHUS U C YUETOM KOHLEMIIMU MPENoAaBaHus y4eOHOro npeamMera «XuMus»
B 00pa3oBaTenbHbIX opranu3anusax Poccuiickoit denepanum.

[Iporpamma 1o xumMuu Ja€T MpENCTaBICHUE O MENsxX, OOIel cTpaTeruu
OoOy4eHMs, BOCIHUTAHHMS M Pa3BUTHUA OOYYAIOIIUXCS CpPEICTBAMH y4eOHOTO
npeamera, YCTAHABIIMBAET o0s13aTeNbHOE  MPEIMETHOE coJiepKaHue,
npeaycMaTpuBaeT pachpesiesieHue €ro Io KjlaccaM M CTPYKTYPUPOBAHHUE I10
pazznenraM M TeMaM MPOrpaMMbl MO XHUMHH, ONPENEISeT KOJUYECTBEHHBIE U
KaueCTBEHHbIE XapaKTepUCTUKU CoJZlepKaHusl, PEKOMEHAYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUSI XUMHU C Y4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEAMETHBIX  CBsI3€H, JIOTMKU y4eOHOro  TMpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOYydYaroIUXCs, ONpENeNseT BO3MOXKHOCTH IIpeaMera IS
peanm3anuy TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTeNbHOU
nporpaMMbl Ha YPOBHE OCHOBHOTO OOIIIEro 0Opa3oBaHMs, a TaKKe TPeOOBaHUU K
pe3yabTaram 00yueHUs] XUMUU Ha YPOBHE 1IeJIed U3ydeHHUs MpeIMeTa U OCHOBHBIX
BUJIOB y4€OHO-TIO3HABATEIBHON JEATENbHOCTH OOYYarOMIErocss MO OCBOEHHUIO
y4e0HOro coziepKaHusl.

3HaHUWE XUMHH CIY>KUT OCHOBOU uisi (OPMUPOBAHUS MHPOBO33PEHUS
oOy4aromierocsi, ero MnpeAcTaBlIeHU O MaTepUaIbHOM E€IMHCTBE MHUPA, BAKHYIO
poiib UrparoT (GopMUpYEMble XUMHUEU TMPEJCTABICHUS O B3aUMONPEBPAIICHUAX
SHEPrUM W 00 SBOJIOIMU BEUIECTB B MPHUPOJE, O IMYTAX PEIICHUS TI00ATbHBIX
npo0jeM YCTOMYMBOTO PAa3BUTHSI UYEIOBEUECTBA — CHIPhEBOM, HHEPTETHUUECKOMH,
MUIIEBOM U SKOJIOTUYECKON O€30MacHOCTH, MTPOOIIEM 3PABOOXPAHECHHUS.

N3yueHne xumun:

CIIOCOOCTBYET  pealm3alid  BO3MOXKHOCTEH  IIJIT  CaMOpasBUTHUSL |
dbopMupoBaHUs KyJIbTYPhl IMYHOCTH, €€ 00111 1 (YHKIIMOHAIBLHON TPaMOTHOCTH;

BHOCUT BKJaJ B (POPMUpPOBAHHE MBIIUICHUS U TBOPYECKHX CIOCOOHOCTEM
OOyJaromMXcs, HABBIKOB HX CAMOCTOSTEIBHOW Y4eOHOW JIeITeIbHOCTH,
AKCIEPUMEHTAJIbHBIX M HCCIIEIOBATEIbCKUX YMEHUM, HEOOXOIMMBIX KakK B
MOBCETHEBHOM JKM3HU, TaK U B MPOGECCUOHATILHON JEeATeIbHOCTH;

3HAKOMHUT CO CHEIU(PUKON HAYYHOT'O MBIIUICHUS, 3aKJIaJIbIBA€T OCHOBBI
LEJI0CTHOTO B3TJISIIa HA €IMHCTBO MPUPOJIBI U YETOBEKA, SIBIISIETCSI OTBETCTBEHHBIM
ATanoM B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHON TPaMOTHOCTH 00YyJaroIuXCs;



crocoOCcTBYyeT (OPMUPOBAHUIO I[EHHOCTHOI'O OTHOIIEHUS K E€CTECTBEHHO-
Hay4HBIM 3HaHUSAM, K [IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTMUYECKOE
o0Opa3zoBaHHEe 00yUYarOIINXCS.

JlanHbie HampaBlieHHsT B OOYyYEHUM XUMHUU OOECTICUMBAIOTCS CIEIHU(PUKON
colepXaHusi  y4eOHOro IpeameTra, KOTOpbIA  SBIIAETCS  NEAarormyecku
aJanTUPOBAHHBIM OTpa’keHHeM 0a30BOM HAYKM XMMHUU Ha ONpPeneNEHHOM dTane eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIero o0pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMHCS CHUCTEMbl NEPBOHAYAIBHBIX MOHSITHII XUMHUHU, OCHOB
HEOPraHMYEeCKOM XMMHM UM HEKOTOPbIX OTIENbHBIX 3HAUYUMbBIX MOHITHI
OPraHu4eCcKON XUMHH.

CtpykTypa coaep:kaHHs MPOrpamMMbl MO XUMHUU CHOPMUPOBAHA HA OCHOBE
CHUCTEMHOro mnoaxona k €€ uszydenuro. Comep:kaHue CKIaAbIBACTCA U3 CUCTEMBI
HNOHATUNA O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI IOHATHI O XUMHYECKON
peakuu. OOe O3TH CUCTEMBl CTPYKTYpPHO OpTraHHM30BaHbl 10 MPUHLUIY
IIOCJIEIOBATENIBHOIO Pa3BUTHS 3HAHUM HAa OCHOBE TEOPETUYECKMUX IPEICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHSI KaK OCHOBBI BCEr'0 €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa JI. M. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMIMUU;

— YUYEHUS O CTPOEHUU aTOMa U XUMUYECKOMN CBA3H;

— TPENCTaBIECHUN 00 AIIEKTPOIUTHYECKOM IUCCOLMAlMU BEUIECTB B
pacTBopax.

Teopernueckne 3HaHHWA pPAacCMATPUBAIOTCA HAa OCHOBE OMIMPHUYECKH
MOJTYYEHHBIX U OCMBICICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJTHOTO
YPOBHA K JIpyromMy, BBINOJHAS (QPYHKUUHM OOBACHEHHS M MPOTHO3UPOBAHUSA
CBOMCTB, CTPOEHUS U BO3MOXKHOCTEW IMPAKTUYECKOIO NMPUMEHEHUS U IOJyYCHMUS
U3Yy4aeMbIX BELIECTB.

OcBoeHue nmporpaMMbl [0 XUMHUU  CIIOCOOCTBYET  (hOPMHPOBAHUIO
IIPEACTABJIECHUS O XUMUYECKON COCTABIIAIOLIECH HAyYHOM KAPTUHBI MUPA B JIOTUKE
€€ CHCTEMHOW IpUPOJbI, LEHHOCTHOTO OTHOUIEHUS K HAay4YHOMY 3HAHHMIO U
METOJlaM TMO3HaHUs B Hayke. VM3yueHue XUMUU NPOMCXOAUT C IPHUBJICUYECHHEM
3HAHMI W3 paHee W3YYEHHBIX Y4YeOHBIX MNpeaMeToB: «OKpYKaloWUA MUY,
«buomnorus. 5-7 xinacce» u «dusuka. 7 Kaace».

[Ipy wu3ydeHWH XUMHUM [POUCXOAUT (OPMHUpPOBAHME 3HAHUH OCHOB
XUMHYECKON HayKH Kak O0O0JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKOU
NEATEIbHOCTA YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaya yd4eOHOro mnpeamera COCTOUT B (DOPMUPOBAHMM CUCTEMBI XUMHYECKUX
3HaHUU — BaXKHEUIIUX (aKTOB, MOHATHM, 3aKOHOB U TEOPETUUECKUX TMOJIOKEHUH,
JOCTYIHBIX OOOOIIEHH MHPOBO33PEHUYECKOIO XapaKTepa, s3bIka HAyKd, B



OpUOOIIEHNH K HAay4YHBIM METOJaM TMO3HAHUS TMPH H3YUYCHHWU BEUIECTB U
XUMHUYECKUX peaKIui, B (GOPMUPOBAHUM U PA3BUTHH TO3HABATEIBHBIX YMEHUN U
UX TPUMEHEHUHM B Y4YeOHO-MO3HABATENbHOM M y4eOHO-UCCIIEeI0BATEIbCKON
JeSITeNbHOCTH, OCBOCHMM MpaBUJ OE€30MacCHOrO OOpalleHus C BELIeCTBAaMH B
MTOBCEHEBHOM KU3HU.

[Ipu M3yyeHUu XMMUU HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUS BaKHOE
3HauU€HHE MPUOOPENH TaKUEe 1eJU, KaK:

— (opMHupOBaHHE WHTEIJIEKTYaTbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
camo00pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIILHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIIOBUSIM JKU3HU;

—  HaNpaBJIICHHOCTh OOYy4YeHUS] HA  CHCTEeMAaTHYeCKOoe MpUOOIIeHUE
Oo0y4JaromMxcss K CamMOCTOSATEIbHON ITO3HABATENbHOM JEATEIbHOCTH, HAyYHBIM
MeToAaM IMO3HaHUus, (POPMUPYIOMIMM MOTHBALIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUHY;

— o0ecreueHne yCiIoBUM, CITOCOOCTBYIOIIUX MPUOOPETECHUIO 00YyUarOIITUMUCS
OIbITa Pa3HOOOpPA3HOM [EATEIbHOCTH, MO3HAHUS M CAMOMNO3HAHUA, KIIOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHLMI), UMEIOIIMX YHHMBEPCATIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUOB JEATEIBHOCTH,

— (dopmupoBanue oO0mell (QYHKIMOHATBHON U  €CTeCTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJI€ YMEHUW OOBSACHATH W OICHUBATH SIBJICHUS
OKpPYXAaIOIIEr0 MHpA, MCHOJIb3Ysl 3HAHUSA U ONbBIT, MOJYYEHHBbIE MPHU HU3YyYEHUU
XUMHUHU, TPUMEHSITh HMX MpPU pEIICHWU MpoOJeM B MOBCEAHEBHOM >XH3HU U
TPYAOBOM JEATEIbHOCTH;

— (QopmupoBaHue y OOy4yarOUMXCi TYMAaHUCTHUYECKUX OTHOILICHUM,
NOHMMAaHUSl [EHHOCTH XHMHUYECKMX 3HAaHWUW i1 BBIPAOOTKH IKOJOTUYECKU
1[eIeCO00pa3HOro TMOBEJAEHUsT B OBITY U TPYIOBOM JE€ATETBHOCTH B IEJSAX
COXPaHEHUs CBOETO 3710POBbsI U OKPYXKalOIIeH MPUPOAHOMN CPEIbl;

— pa3BUTHUE MOTHBALIUU K OOYYEHHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIO M
CaMOBOCIHMTAHUID HAa OCHOBE YCBOEHHMS OOILEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY Mpoduis M HAMPaBICHHOCTH NabHEUIIEro
o0yJeHusl.

OO0miee yuCIO YacoB, OTBEAEHHBIX I H3YYEHUST XHUMHUU HAa YpPOBHE
OCHOBHOTI'0 00111eT0 00pa3oBanus, cocTaniseT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B He/Iel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIO).



COJEPXAHME OBYYEHUA

8 KJIACC

IlepBoHayajbHbIE XUMHYECKHE TOHATHS

[Ipenmer xumuu. Posib XMMUU B )KU3HU YEJIOBEKa. XUMHUSI B CUCTEME HayK.
Tena u BemecTBa. PU3MUYECKHE CBOWCTBA BEIIECTB. ATpEraTHOE COCTOSIHUE
BelecTB. [loHsiTHE O MeTOAax MO3HAHUSA B XMUMUU. YHCThIE BEIIECTBA U CMECH.
Cnoco0sI pa3jieneHust CMeceil.

ATOMBI M MOJIEKYJIBI. XHUMHUYECKHE BJIeMEHThl. CHUMBOJIBI XUMHYECKHUX
snemMeHTOB. [IpocThie U ClI0XKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckast ¢opmysa. BajaeHTHOCTh aTOMOB XHMMHYECKHX 3JIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAs aTOMHas —Macca.
OtHocuTenbHas MOJIEKYJISIpHAsg Macca. MaccoBas J10J1 XMMHUYECKOIo 3JIEMEHTa B
COEIMHEHUHU.

KomnuecTBo BemecrBa. Moinb. MonsipHast Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W YHCJIAa CTPYKTYPHBIX €IUHMI] BemiecTBa. Pacuérel mo Qopmynam
XAMHUYECKUX COCTMHECHUMU.

du3UYeCKHe U XUMUYECKHE SABICHUS. XUMUYECKas peakius U e€ MpU3HaKH.
3aKoH COXpaHEHHUsI MacChl BEIECTB. XHUMHUeckue ypaBHeHus. Knaccudukarms
XUMUYECKUX PEaKIUi (COSTUHEHMS, Pa3JI0KECHMS, 3aMEIIICHUS, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMHUYECKOH IMOCYJIOH, MpaBujiaMu padOTHI B JIAOOpATOPUH U
npuémMamMu oOpauieHusi ¢ J1adOopaTOpHBIM O0OPYIOBAHUEM, U3YUEHHE U ONUCAHUE
bU3MYECKUX CBOMCTB 00pa3lloB HEOPraHMYECKUX BEIIECTB, HaOJIOJICHUE
busnuecknx (IJIaBJICHWE BOCKA, TasHUE JbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE W KOHACHCAIUS BOABI) U XMUMHUYECKUX (FOPEHHE CBEUH, MPOKAJIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJEHCTBUE MeJIa C KUCIIOTOMN) SIBJICHUM, HAOII0IeHUE U
OMHMCAaHUE TMPU3HAKOB MPOTEKAHMUS XUMHUYECKUX peakuuil (pasyioKeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapus, paslIoKeHHE THAPOKCH]IA
menu (II) mpu HarpeBanuu, B3auMoAeicTBHE kene3a ¢ pactBopoM coiu meau (1),
U3Yy4EHHE CTMOCOOOB pa3/ielICHUs] CMECEil: ¢ MOMOIIbI0 MarHuTa, (puibTpoBaHUE,
BBITIAPUBAHUE, JUCTUIUIIIMUS, XpoMaTorpadusi, IpoBeAeHNE OYUCTKH MOBApPEHHOMN
CONIM, HAOMIOJCHHWE W  ONHCaHWE  PE3yJbTaTOB  TPOBEICHHS  OIIBITA,
WUTIOCTPUPYIONIErO0 3aKOH COXPAHEHHSI MAaCChl, CO3/JaHUE MOJENed MOJIEKYJ
(IapocTepKHEBBIX).

Ba:kHelilne npejacTABUTEIM HEOPTAaHUYECKUX BellleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kuciaopon — ajeMEHT U IpoCToe
BemecTBO. HaxoxmeHue kuciopoma B mpupojae, (GU3NYECKHE W XUMHYECKUE
cBorictBa (peakiuu ropeHus). Oxcunapl. Ilpumenenue kucmopona. CrocoObl



MOJIyYEHHUSI KHUCIIOpoJla B JabopaTopud W MPOMBIIUIEHHOCTH. Kpyrosopor
KHcJIopoJia B mpupoje. O30H — alyioTponHas Moau(uKaius KUCIopoa.

TemnoBoit 3p(hEeKT XUMHUYECKOW peakluh, TEPMOXHMHUUYECKHUE YpaBHEHMSI,
9K30- M JHAOTEPMHUYECKHE pEaKIuU. TOIUIMBO: yroib W METaH. 3arpsi3HEHUE
BO3/yXa, yCHWICHHE TAapHUKOBOTO A (deKTa, pa3pylieHrne 030HOBOTO CIIOS.

Bomopon — »memeHT u mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npupojae, (U3MUECKUEe U XHMHYECKHE CBOWMCTBA, MPUMEHEHHUE, CIIO0COObI
nonydyeHus. Kucnorsl u conu.

Monsipabliit 006EM ra3oB. PacuéTsl M0 XUMUYECKUM YPaBHEHHSIM.

Oduznueckue CBOMCTBA BOAbL. Boma Kak pactBoputesnb. PacTBOpBI.
HacelllleHHbIE M HEHACBIIIEHHBIE PacTBOpPbl. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBas 10715 BellecTBa B pacTBOpe. XUMHUUYECKHE CBOMCTBA BOJbl. OCHOBaHMUS.
Ponw pacTtBOpoB B mpupojie U B KU3HU denoBeka. KpyroBopoT Bojbl B Mpupo/IE.
3arpsi3HeHue NPUPOAHBIX BoJ. OXpaHa U OUYUCTKA MPUPOIHBIX BOJ.

Knaccuduxanus neopranuueckux coenuHeHuid. Oxcupabl. Knaccudukarms
OKCHJIOB:  coneoOpa3yroniue (OCHOBHBIC, KHCJIOTHbIE, aM(oOTepHbIE) W
HeconeoOpasywmue. HomeHnknatypa okcujoB. Du3uyeckue U XUMHUUYECKHUE
cBoMcTBa OKCUOB. [lonyueHre oKCUIO0B.

OcHoBanus. Kmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHud. HomeHknarypa ocHoBaHMid. PU3NYECKHE W XMMHUYECKUE CBOMCTBA
ocHoBaHuU. [lomyyeHne ocHOBaHUM.

Kucnorsl. Knaccuduxanus kucnor. Homenknatypa kucinor. duszndeckue u
XMMHYECKUE CBOWMCTBA KHUCHOT. Psanm axktuBHoctm meraimoB H. H. bekerosa.
[TomyueHnue Kucior.

Comu. Homenknartypa cosieil. @U3M4YECKUE U XUMHUYECKHE CBOMCTBA COJIEH.
[Tonyuenue coien.

I'eneTnyeckas CBsI3b MEXY KJIacCaMU HEOPTAHUYECKUX COEAUHEHUI.

Xumuueckuit IKCnepumenm:

Ka4€CTBEHHOE OMPEAECICHUE COJIEPIKAHUS KUCIOPOIa B BO3YX€E, MOIYyUYEHHUE,
coOupaHue, pacrno3HaBaHWE U M3YYEHHE CBOICTB KHUCIOPOJa, HAOIIOACHHE
B3aUMOJICHCTBUSl BEIIECTB C KHCIOPOJOM M YCJIOBUS BO3HUKHOBEHHUS U
npeKpaiieHus ropeHus (moxapa), O3HAKOMJICHHME C oOpa3laMu OKCHUIOB U
OMMHMCaHHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, paclo3HaBaHUE W H3Yy4YCHHUE
CBOMCTB BOjiOpojia (ropeHue), B3aumopaeicTeue Bogopoaa ¢ okcugom menu (II)
(BO3MOKHO HMCIOJIb30BaHUE BHICOMATEPUAIOB), HAOIOJCHUE OOpA3IOB BEIIECTB
KOJIMYECTBOM 1 MOJb, HCCIEIOBAHUE OCOOEHHOCTEW pPACTBOPEHHUsSI BEUIECTB C
pa3IMYHONM  PACTBOPUMOCTBHIO, TPUTOTOBJIICHUE PACTBOPOB C OMPEIETIEHHOU
MacCOBOMW J10JI€ll pacCTBOPEHHOIO BEILIECTBA, B3aWUMOJICHCTBUE BOJBI C METaJIaMU
(HaTprieM ©  KaibleM) (BO3MOXXHO HCIIOJIb30BAaHUE BHUICOMATEPHUATIOB),



UCCIIEIOBAaHUE O0pa3lOB HEOPraHWYECKHUX BELIECTB pa3JIMYHBIX KJIACCOB,
HA0JII0ICHHE U3MEHEHUsI OKPAaCKU MHJIMKATOPOB B PACTBOpPAX KUCIOT U LIENOYEH,
uzydyeHue B3aumopeiicTBusi okcuaa menu (II) ¢ pacTBOpoM cepHOW KHUCITOTHI,
KUCJIOT C METalUlaMH, PEAaKLUN HEUTpAIM3aluU, ITOJIYy4YEHUE HEPACTBOPUMBIX
OCHOBAHHWH, BBITECHEHHE OJHOI0 MeTajula APYTMM M3 pacTBOpA COJIM, PELICHUE
OKCIEPUMEHTAJIBHBIX 33/ad IO TeMe «BakHeWlne KiIacchl HEOPTaHUYECKHUX
COEIMHEHU Y.

IMepuonuueckuii 3akoH u Ilepuoguyeckas cucTeMa XHUMHYECKHUX
emeHToB JI. W. MenpgeseeBa. CtpoeHune aromoB. XHMHYECKASl CBA3b.
OKHCIMTENTbHO-BOCCTAHOBHUTEIbHbIC PEAKIMU

[lepBble TOMBITKM KIACCU(UKAIUKM XUMUYECKUX dyeMeHToB. [loHsTHE O
IPYINax CXOJIHBIX 3JIEMEHTOB (ILEOYHbIE U NIETOYHO3EMEIbHbIE METaJUIbI,
raJIoreHbl, HHEPTHBIE Ta3bl). DJIEMEHTBI, KOTOpbIe 00pa3yroT aM(pOTEPHBIE OKCHIbI
Y TUJPOKCH/IBI.

[Tepuognueckunii 3akoH. [lepuoanueckasl cucTteMa XUMUYECKUX 3JIEMEHTOB /[.
N.  MengeneeBa.  KopoTkomepuomnas u  JiIMHHONEpUOAHAs  (OPMBI
[lepuognueckon cucrempl xumuueckux diemMeHToB [[. M. MenneneeBa. Ilepuoasl
u rpynnbl. DU3NYECKUII CMBICI MOPSAKOBOIO HOMEpa, HOMEPOB MEPHOJA U
CPYIIBI JJIEMEHTA.

Crpoenue atomoB. CoctaB aToMHBIX sifiep. M3otonbl. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX  000J04€K aToMOB TepBbIX 20 XMMHYECKHUX  3JIEMEHTOB
[lepuognueckon cucremsl . M. MeHnneneeBa. XapaKTEpUCTUKA XHMHUYECKOTO
3JIEMEHTA 10 ero nonoxeHuro B [lepuonnueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTH HW3MEHEHHUS paJnyca aTOMOB XUMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB I10 IPYIIIAM U IEPUOJIAM.

3nauenue [lepnoanueckoro 3akoHa u [leprnoguyeckoi CUCTEMbI XUMUYECKUX
3JIEMEHTOB I pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuy€Hbli U
rpaXKJaHHH.

Xumuueckast cBs3b. KoBaneHTHas (MOJdspHAsT M HEMOJIApHAsA) CBA3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucneHus.  OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKIIMH.
IIponecchl okucaeHns U BOCCTaHOBIIEHNs. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

U3yuyeHue OOpa3IOB BELIECTB METAJUIOB M HEMETAJUIOB, B3aMMOJEWUCTBUE
TUAPOKCHIA LHMHKA C pacTBOPaMHM KHUCIOT M IWIENOYEH, IMPOBEICHUE OIBITOB,
WUIFOCTPUPYIOIIUX  NPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKLUU
(ropeHue, peakluu pa3ioKeHUs, COeMHEHUS).

Mescnpeomemmnuie ceasu



Peanmu3anpsa MeXnpenIMETHBIX CBS3€W INPU U3YYEHHM XUMHHM B 8 KJlacce
OCYULIECTBJISIETCSI 4Y€pe3 HCIIOJIb30BaHWE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX
MOHATHUM, TaK W TOHITUM, SIBISAIOUIUXCS CUCTEMHBIMM JJIs1 OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IMKJIA.

OO0mye ecTeCTBEHHO-HAY4YHBIE MOHATHUSA: Hay4dHbIN (DaKT, rUIoresa, Teopus,
3aKOH, aHallu3, CHHTE3, Kiaccudukanusi, NEepUOJUYHOCTh, HaOJIOIEHNUE,
AKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBICHUE.

dusznka: Marepusi, aToM, OJEKTPOH, IPOTOH, HEWTPOH, HWOH, HYKIIHWI,
M30TOIIbI, PAJMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUYECKAN 3apsill, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3UYECKUe BEIUYUHBI, €IUHULIBI
U3MEPEHUS, KOCMOC, IJIAHETHI, 3BE3/1bI, COoNHIE.

buonorus: dorocunres, aApIxanue, onocdepa.

I'eorpadusa: armocdepa, rugpocdepa, MHUHEpPaATIbl, TOPHBIE MOPOJBI,
IIOJIE3HBIE UCKOIIAEMBIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KNIACC

BemecTBO 1 XUMHMYECKAs peakuusi

[Tepunonnueckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX DJIEMEHTOB /1.
N. MenneneeBa. CtpoeHue atromMoB. 3aKOHOMEPHOCTM B HM3MEHEHHM CBOMCTB
XMMHYECKUX JJIEMEHTOB IIEPBBIX TPEX IMEPUOJOB, KaJIMs, KalbLUUs U HX
COCIMHEHUN B COOTBETCTBUMU C IIOJOXKEHHEM »3JIEeMEHTOB B llepmoanueckoit
CHUCTEME U CTPOECHHEM UX aTOMOB.

CrpoeHune BeliecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTATITMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKON PEIIETKH U
BHJa XUMHYECKOU CBA3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKHUX BELIECTB. XHMHUYECKUE
CBOWCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJAaccaM HEOPTaHUYECKHUX
COCIMHEHUM, TEHETUYECKAs CBSI3b HEOPIraHUYECKHUX BELIECTB.

Knaccudukanuys XuMUYECKUX peaklyid M0 pa3audyHbIM MIPU3HAKaM (110 YHCITY
U COCTaBy YYacTBYIOUIMX B PEaKLUMU BEIIECTB, MO TEIIOBOMY 3(dekry, 1o
U3MEHEHHIO CTETCHEeW OKHCIEHUS XMMHYECKHX DJIEMEHTOB, TI0 0OpaTUMOCTH, IO
YYaCTHIO KaTaau3aropa). JK30- U 3HIOTEPMHUYECKUE PEAKLUH, TEPMOXUMUYECKUE
YPaBHEHHS.

[Tonsitue o ckopocTu xumuyeckod peakuuu. I[loHsTe 00 oOpaTUMBIX U
HEOOpaTUMBIX XMUMHUYECKUX peakiusx. [loHaTHe 0 TOMOreHHBIX U TeTepPOreHHBIX
peakuusx. [lonsatre o karamuse. [loHsTue 0 xumuueckoMm paBHoBecun. DaKTOPHI,
BIVSIONIME HA CKOPOCTh XHMHYECKOW PEAKIUMU U IOJ0KEHHUE XUMHUYECKOTO
PaBHOBECHSI.

OKHCIIUTENbHO-BOCCTAHOBUTEILHBIE ~ PEAKIMM,  JJIGKTPOHHBIM  OajaHc
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHON peakiuu. CocraBnenue YPaBHEHUI



OKHUCJIUTENIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKUMd C  HUCIOJb30BAaHUEM  METOJa
3JIEKTPOHHOTO OajaHca.

Teopust 2IIEKTPOIIUTHUECKON JUCCOUMALNH. DJIEKTPOIUTHI U HEANEKTPOIIUTHI.
KaTtnonsl, anronsl. MexaHW3M [HCCOLMAIMU BEIIECTB C Pa3IMYHBIMU BHUAAMU
XUMHUIECKOH cBsi3u. CTeneHp aucconuanuu. CHIbHBIE U CIIa0bIe SJIEKTPOIIUTHI.

Peakuiuu nonHoro oOMeHa. Y ciioBus MPOTEKaHUS peakIuii MOHHOTO OOMEHa,
NOJIHBIE W COKpAIlllEHHbIE HMOHHBIE YypaBHEHMs peakuuil. CBOWCTBAa KHCIIOT,
OCHOBAaHMM U COJ€il B CBETEe TMPEACTAaBICHUNH 00 DIEKTPOTUTUUECKOU
nucconmanuy. KauecTBeHHble peakny Ha HOHBL. [loHsATHE O TMApONM3E COMNEn.

Xumuueckuit IKCnepumenm:

O3HAKOMIIEHUE C MOJEIISIMU KPUCTAUIMYECKUX PELIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB M HEMETauIoB (rpaduTa W ajiMasa), CIOXKHBIX BEIIECTB
(xJopua HaTpus), UCCIAEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW PEaKIuu
OT BO3JICUCTBHS PpaA3IMYHBIX (DAaKTOPOB, MCCIEIOBAHUE DIEKTPONPOBOJHOCTH
pacTBOpPOB BEIIECTB, IMpOLECCa AUCCOIMALMUA KHUCIOT, IIEJNIOYed U CoJer
(BO3MOXHO  HCIOJIb30BAHUE BHJIEO MAaTEpPUATIOB), MPOBEJCHUE  OMBITOB,
WUIIOCTPUPYIOIIUX ~ MPU3HAKM  TMPOTEKaHUS  peakuu  HMOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCJICHHE Ta3a, O0Opa3oBaHWE BOJbI), OMBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIU
(ropeHue, peakluu pa3jaoKeHUsl, COSAMHEHHUS), PACIIO3HABAHHE HEOPTaHUYECKUX
BEIIECTB C TIOMOIIBK) KAauyeCTBEHHBIX pEakIMi Ha HOHBI, pEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a]1a4.

HeMmeTa/uibl 1 MX COeAMHEHUSA

OO6mras xapakrtepucTuka TajoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CtpoeHue U (puanueckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOr€HOB. XMMHYECKHME CBOWCTBA Ha TMPHUMEPE  XJopa
(B3aUMOZICIICTBME C MeETaUIaMH, HEMETaJlJlaMH, IIeJouaMu). XJIOPOBOJOPO/I.
ConsHas KucinoTa, XMMHUYECKHE CBOMCTBA, IOIYyYEHHE, NMpUMEHEHHe. [lericTBue
XJopa U XJIOPOBOAOPOJA HA OPTraHU3M 4YejoBeKa. BakHeulume XJIOopulbl U HUX
HAXO0XKJICHUE B MIPUPO/IE.

O6mras xapakrtepuctuka smeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE CTENeHW okucieHus. CTpoeHue M (PuU3NUECKUE CBOWMCTBA
IPOCTHIX BEHIECTB — KUCIOPOAA U CEephbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOJa
U cepbl. XuMuueckue cBoiicTBa cepbl. CepoBOAOPOAd, CTpOCHHE, (PU3HUECKUE U
XuMuuyeckue cBorctBa. OKCUABI Cepbl KaK MPEACTABUTENN KUCJIOTHBIX OKCHJIOB.
CepHast kuciora, Gu3UUecKue W XUMHUYECKHME CBOMcTBa (00mIME Kak
NpeACTaBUTENd KJlacca KHUCJIOT U crnerudpuueckue). XUMUYECKHE peaKIuu,
JeKalie B OCHOBE MMPOMBIIUIEHHOIO CHoco0a TMONY4YeHHUS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil kHCIOThL. COJIM CEPHOM KHCIIOThI, KAUECTBEHHAS! PEAKIIUs Ha



cynbdar-uoH. HaxoxaeHue cepbl U €€ COCIUHEHU B MNpupoae. XUMHUYECKOE
3arps3HEHUE OKPYKAIOIIEH Cpelbl COCNMHEHUSMH Cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJJOEMOB), CIIOCOOBI €ro Mpea0TBPaICHUS.

OO6mras xapakTepucTuka 371eMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCIEHUS. A30T, pacCOpOCTPAHEHHE B MPUPOJIE,
dbuzndeckre U XuMU4eckre cBoicTBa. KpyroBopor azora B npupojae. AMMHAK, €ro
duznueckre 1 XUMUYECKHUE CBOMCTBA, MOJyuyeHrue U npuMenenue. Coliu aMMOHUS,
ux puU3NUECKNe U XMMUYECKHE CBOMCTBA, MpuMeHeHre. KauecTBeHHas peakuus Ha
WOHBI aMMOHWS. A30THas KHCIOTa, € MoiydeHue, (Pu3ndecKkrue U XUMHYCCKHE
cBoMcTBa (0OIIME KaK TMPEACTaBUTENS Kjacca KHUCIOT U crenuduyueckue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyeCcTBE MMHEpAJIbHBIX
ynoOpeHuil. XuMHUYECKOE 3arps3HEHUE OKPYKAroUIel Cpelibl COETMHEHUSIMU a30Ta
(KUCTIOTHBIE JTOXKAMW, 3arpsi3HEHUE BO3/yXa, MOUBBI U BOJOEMOB). Docdop,
ajutoTponHeie Moaudukanuu Gochopa, (uzMUEecKue M XUMUYECKHUE CBOMCTBA.
Oxkcun dpocdopa (V) u dbocdhopnas kuciora, Gpu3ndecKkue 1 XUMHIECKUE CBOMCTBA,
nonydenne. Mcnonp3zoBanue hochaTtoB B KaueCTBE MUHEPATBLHBIX YI00PEHUIA.

O6mas xapakrtepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapakTEpHbIE  CTENEHU  OKUCICHHS.  YTIJIepojd,  aJUIOTPOITHbBIC
Monu(UKALIUKA, PACTIPOCTPAHEHHE B TNpuponae, GU3NYECKHEe U XUMHUYECKHE
cBoiicTBa. Anmcop6mms. KpyroBopor yriepona B mpupoae. Okcubl yriaepojaa, ux
duznueckue W XUMUYECKHE CBOWCTBA, JCHCTBHE HA JKUBBIC OPTaHU3MBEI,
NOJly4eHHE U MpPUMEHEHUE. DJKOJIOTMYECKHUE MPOOJIEMBbl, CBSI3aHHBIE C OKCHIIOM
yriaepoaa (IV), rumore3a ri100albHOrO MOTCIUICHUS KJIMMAaTa, ITapHUKOBBIN
s dexT. YrompHas kuciaora u €€ conmr, ux GU3NIECKue M XUMHIECKUE CBOMCTBA,
nojiiydyeHue u npuMmeHeHue. KauecTBeHHass peakuusi Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUILIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO3SMCTBE.

[TepBoHaUanbHBIE TOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSAUHEHUIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIEH, 3TaHOJ, TTIMUEPUH, YKCYCHasl KUCIIO0TA).
[IpupogHbie HMCTOYHUKHU YTIIEBOAOPOAOB (Yyrojib, NPHUPOAHBIA Ta3, HEPTH),
NPOAYKTHI WX TepepaboTku (O€H3MH), MX POJb B OBITY M MPOMBIIUIEHHOCTH.
[TonsTHEe 0 OMONOTrMYECKN BaXKHBIX BEIIECTBAX: )KUPaX, OCNIKax, yrieBoJax — U UX
poii B KM3HM 4YeloBeKa. MarepualibHOE €IMHCTBO OpPraHUYECKUX W
HEOPTraHUYECKUX COCIUHEHUM.

Kpemuuii, ero ¢mu3nyeckue H XHMHYECKHE CBOHCTBA, IIONYYCHHUE H
npumenenne. CoeauHeHuss KpeMHuss B mnpupoge. OOuume npeacraBieHus o0
okcunie kpemaus (IV) u kpemHueBoi kuciore. CUIMKAThI, UX UCIOJIL30BAaHUE B
OBITY, B MPOMBIIIUICHHOCTH. BakHeliline cTpouTenbHbIE MaTepHallbl: KepaMuKa,



CTEKJIO, LIEMEHT, 0eToH, kene300eToH. [Ipobiembl 0€30MacHOro MCIOJIb30BAHUS
CTPOUTENBHBIX MAaTEPUAIIOB B MOBCEIHEBHON KU3HU.

Xumuueckuii IKcnepumenm:

u3ydeHrne oOpas3IoB HEOPraHWMYECKHX BEIICCTB, CBOMCTB COJISTHOM KHCJIOTHI,
IPOBE/ICHNE KAUYE€CTBEHHBIX PEAaKLUMi Ha XJOPUJ-UOHBI U HAOJIIOJCHUE MPU3HAKOB
UX MPOTEKAaHUS, OMBITHI, OTpaKalIIUe (QU3NYECKHUEe U XHWMHUYECKHE CBOMCTBa
raJIoTeHOB M MX COEJUHEHUN (BO3MOXKHO HCIOJIb30BaHUE BHJIEOMATEPHUAIIOB),
O3HAaKOMJIEHME ¢ oOpa3naMu XJIOpUAOB (TaJONE€HUJOB), O3HAKOMJICHHE C
oOpasnamMmu  ceppl HU €€  COeAUHEHMSIMU  (BO3MOXXHO  HCIIOJB30BaHUE
BUJIEOMAaTEepUaioB), HaOJOICHUE TIpoIlecca OOyTJIMBaHUs caxapa IMojA JeHCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, HW3y4YEHUE XUMHUUYECKUX CBOWCTB
pa30aBIeHHOI CEpHOI KUCIOTHI, MTPOBEIECHUE KAUEeCTBEHHON pPeaKIK Ha Cynbdar-
VMOH M HaONIoZieHuEe NpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (PU3HMYECKUMU
cBoiicTBaMu azora, (ochopa MU HUX COENMHEHHH (BO3ZMOXKHO HCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX YAOOPEHUH, MOIyYEHHE,
coOupaHue, paclo3HaBaHWE€ W H3YYEHHE CBOWCTB aMMHUaKa, IPOBEJCHUE
KaueCTBEHHBIX pEaKUUi Ha MOH aMMOHHUA U (ochaT-uoH U M3yYEHUE MPU3HAKOB
UX MPOTEKAHUs, B3aUMOJIEUCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIIOThI C MEJIbIO
(BO3MOXKHO UCIIOJIb30BAHUE BHJIEOMATEPUAJIOB), M3y4EeHUE Mozenen
KPUCTAUNIMYECKUX PEmETOK anmasza, rpadura, ¢yaepeHa, O03HAKOMIICHHE C
MPOIIECCOM  aACOPOLUM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTUBOrasza, MojayyeHue, cOOMpaHue, paclo3HaBaHUE U U3YYEHUE
CBOMCTB YIJIEKMCIIOTO Ta3a, MPOBE/ICHNE KAYECTBEHHBIX PEakiuii Ha KapOOHAT |
CWIMKAT-UOHBl M M3YYEHHE [PU3HAKOB MX MPOTEKaHUS, O3HAKOMJIEHUE C
OPOAYKUMENH CHJIMKATHOM MPOMBILUIEHHOCTH, PEIIEHUE HSKCIEPUMEHTaIbHBIX
3aa4 1o TeMe «BakHelme HeMeTaIbl U UX COSIUHEHUS.

MeTtanjibl 1 MX COeANHEHUSA

OO6mas xapakTepuCTUKa XMMHUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux InojoxeHus B Ilepuogumyeckon cucreme xumudeckux odiemeHros J[. U.
MenpeneeBa u crpoeHusi atoMoB. CTpoeHrue MeTaiioB. Merayuinueckasi CBsi3b U
METaJUIMYECKasi ~ KpHUCTaJUIMYecKass  peleErKa.  DJIEKTPOXHUMHUYECKUI  psif
HanpspKeHu MetaioB. Ousnyeckrne 1 XMMUYECKUE CBOMCTBA MeTauioB. O0uue
CrocoObl MoyydeHus: MeTaioB. [loHATHE O KOppO3UM METaIOB, OCHOBHbBIE
CrocoObl 3amuThl UX OT Kopposuu. CrutaBel (CTalb, YYryH, AIOPATIOMUHUM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY U TPOMBIIILICHHOCTH.

[lenounbie MeTauibl: nojokeHUe B llepuoanueckoil cucteMe XHUMHYECKUX
aneMeHToB JI. M. MenneneeBa, CTpO€HHE MX aTOMOB, HAXOXKJIEHUE B IIPUPOJE.
duznyeckre ¥ XMMHUUECKUE CBOMCTBA (HAa mpumMepe Hatpusi u kanus). OKcuabpl u



TUAPOKCHIBI HATpusd MW Kanus. [IpuMeHeHue MIeNOoYHbIX METaJulOB U HX
COCIUHEHUMN.

[[lenoyHO3EMENIbHBIE METAJUIBI MAarHMM W KaJIbIMWA: TOJIO)KEHUE B
[lepuognueckoit cucreMe xumuueckux syneMeHToB J[. M. MeHneneeBa, cTtpoeHue
VX aTOMOB, HaXOXJI€HUE B Ipupoae. PU3NYeCcKrue U XUMUYECKHUE CBOMCTBA MarHus
U Kaiplusa. Baxhelmume coeauHeHUs] KaiublMs (OKCHUI, THAPOKCHUI, COJIH).
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmomuHuii: nonoxenue B [leprnoanyueckoil cucteMe XMMUYECKUX 3JIEMEHTOB
JI. 1. MenneneeBa, CTpoeHUE aToOMa, HaXxOXKIEHHE B mpupone. dusznueckue u
XUMUYECKHEe CBOMCTBA aTtOMHHUS. AM(POTEpHbIE CBOMCTBAa OKCHAA M TUIPOKCH]IA
ATIOMUHUSL.

Kenezo: nonoxenue B [leprogudeckort CHCTEME XMMUYECKHUX 3JIEMEHTOB /1.
M. MenneneeBa, CTpOEHHME aroMa, HaxOXAeHuWe B mnpupoae. dusznueckue u
XUMHUYECKHe CBOMCTBA kene3a. OKCubl, THIpOKCU bl U comu xenesa (I1) u xenesa
(III), ux cocTaB, CBOMCTBA U MOTyYCHHE.

Xumuyeckuii IKcnepumenm:

O3HAKOMJICHHE C o0pa3llaMud METAUIOB U CIUIABOB, UX (PU3UUECKUMHU
CBOMCTBaMH, M3Y4Y€HHUE PE3YyJIbTaTOB  KOPPO3UU  METAJIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEPHUATIOB), OCOOEHHOCTEW B3aMMOJEHUCTBHS OKCHIA
KQJIbLIUSI M HATpUsi C BOJOM (BO3MOXHO HCIIOJIb30BAHUE BHJIEOMATEPUAIIOB),
VICCIIEJOBAHUE CBOWMCTB KECTKOW BOJBI, MPOLIECCA TOPEHUA KENe3a B KUCIOPOAE
(BOBMOXKHO  HMCIIOJIb30BAaHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KAUEeCTBEHHBIX PEaKIMil HA MOHBI: MAarHusi, KajabllUs, aJlOMUHUA, LIMHKA, >Kele3a
(IT) u xene3a (III), meau (II), HaOmrOAEHNE W OMUCAHUE TIPOIIECCOB OKPAIIUBAHKS
IJIaMEHU HMOHAMHU HATpUsl, Kalus M Kalblus (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HCCe0BaHNE aM(DPOTEPHBIX CBOMCTB TMAPOKCHU/IA ATIOMUHHUS
U TUAPOKCHUA LIMHKA, PEIIEHUE SKCIIEPUMEHTANIbHBIX 3a/1a4 Mo Teme «BakHeimme
METAJUIBI U KX COCTUHEHUSI».

XuMHS M OKPYKAOLIaA cpeaa

BemecTtBa m Mmarepuansl B NMOBCEJHEBHOW KU3HM ueloBeKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momoms mpu
XMMHYECKUX 0KOrax U OTPABIICHUSX.

XUMHUYECKOE 3arps3HEHHUE OKpYXKarIleh cpeabl (MpeaenbHas I0myCcTHMAast
KOHLIeHTpanus BeuecTs, nainee — [1/IK). Ponp xumuu B pemieHnH 3K0JI0rM4eCKUX
npoO0seM.

Xumuueckuii IKcnepumenm:

u3y4eHrue o0pasloB MaTepuaoB (CTEKJIO, CIUIaBbl METAJIOB, MOJUMEpPHBIC
MaTepHuaJbl).

Mescnpeomemmnuie ceasu



Peanmu3annsa MeXnpenIMeTHBIX CBS3€W INPU W3YYEHHM XUMHHM B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUME KakK OOIIMX €CTEeCTBEHHO-HAYYHBIX
HNOHSITUH, TaK ¥ TOHATHUM, SBISIIOIIUXCS CUCTEMHBIMU JIJIS1 OTJIEJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'0 IUKJIA.

OOmue ecTeCTBEHHO-HAyYHbIE TMOHATHS: HAy4HBIH (DAaKT, TMIIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHUHTE3, KIaccuPuKauus, MEepUOJIUYHOCTb, HAOIIO/IEHNUE,
JKCIIEPUMEHT, MOJCIMPOBAHNE, H3MEPEHHE, MOJEJb, SBICHHUE, ITAPHUKOBBIN
3¢ deKT, TEXHOIOTHs, MaTCPHUAIIbI.

®u3rka: MaTepusi, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIUJ,
U30TOMbI, PaJAHMOAKTUBHOCTb, MOJIEKYJa, AJIEKTPUUECKUN 3apsll, MPOBOJHUKH,
HOJYNPOBOJHUKHY, JAMDJIEKTPUKH, (POTODJIEMEHT, BELIECTBO, TEI0, OOBEM,
arperaTHOe COCTOSIHME BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTATIINYECKAS
pel€rka, CIUIaBbl, (PU3NYECKHE BEJIWYUHBI, €AUMHHUIIBI U3MEPEHUS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1b1, ColHIIE.

buonorus: ¢orocunTes, apixaHue, Ouocdepa, sKOCHUCTEMa, MHUHEpaAJIbHBIC
yI100peHUs, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, TUTATEIbHbBIE BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MHUHEpanIbl, TOPHbBIE MOPOJBI,
MOJIE3HbIE€ UCKOIAEMbIE, TOILIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JINUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pE3yJbTAaThl OCBOEHHS MPOrpaMMbl OCHOBHOIO OOIIETo
o0pa30BaHUs JOCTUTAIOTCS B XOJi¢ OOyYEeHHMS XUMHUU B €IUHCTBE y4eOHOU W
BOCIIUTATENIbHOU JEATETbHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMU POCCUHUCKUMU
COIIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPHUHSITHIMU B
oOlIecTBE MpaBUJIaMU M HOpPMAaMU TIOBEJECHUS M CIOCOOCTBYIOT Ipolleccam
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COIMATIU3AIMHN 00 yJarOIIHXCA.

JIN4HOCTHBIE ~ pe3yabTaThl  OTPAXalOT  TOTOBHOCTh  OOYyYarolIUXCs
PYKOBOJICTBOBATbCS ~ CHCTEMOW TO3WTUBHBIX IIEHHOCTHBIX OpUEHTAlUM U
pacIIMpeHue OMbITa AESITENbHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpuoTHYECKOr0 BOCIUTAHUS:

I[IEHHOCTHOTI'O OTHOIIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HACJEuI0, TOHMMAaHUS 3HAYCHHUS XUMUYECKOM HAyKu B >KHU3HU
COBPEMEHHOI'0 OOIIEeCTBA, CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOW HH(pOpMAIMEH O
NEPEAOBBIX JOCTUKEHUAX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOUWCTBE MHUpa U OOIIECTBA;

2) rpamaaHCKOro0 BOCIIUTAHUS:

NPEACTABIECHHUA O COLMAIbHBIX HOpPMax MW MpaBWiIaX MEKINYHOCTHBIX
OTHOIIEHUI B KOJUICKTUBE, KOMMYHHKATUBHONW KOMIIETEHTHOCTH B OOIIIECTBEHHO
NOJIE3HOW,  y4eOHOMCCIIEOBAaTEIbCKOM, TBOPUECKOM M JPYrUX  BHJAX
JESTENbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM MAESATENbHOCTU MPHU
BBITIOJTHEHUW Y4E€OHBIX, TIIO3HABATEIbHBIX 3aJlay, BBIMOJHEHUH XUMUYECKUX
AKCIEPUMEHTOB, CO3JJaHUU YUYEOHBIX TPOECKTOB, CTPEMIICHHS K B3aUMOIIOHUMAHUIO
U B3aUMOIIOMOILIM B TpolLecce HTOW Yy4yeOHOW JeATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEAECHHWE M TMOCTYNKH CBOUX TOBApHUILEH C MO3HUIUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MIO3HAHMA:

MHUPOBO33PEHUYECKUE MPEICTABIECHUS O BELIECTBE M XMMUYECKOW peakiu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAYKHM M COCTAaBIISIIOLIUE
OCHOBY I TIOHUMAaHUS CYIIHOCTH HAYYHOM KapTHHBI MHpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX YEIOBEKA C
IIPUPOTHOMN CPELION, O POJIM XMMHU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

NIO3HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYYE€HUE HOBBIX 3HAHUH IO
XUMHUHU, HEOOXOMUMBbIE Jisi OOBSICHEHHS HAOJIOMAeMBIX TPOIECCOB U SIBICHUH,
MO3HABATEIbHON, MH(POPMAIMOHHOW M YHUTATEIbCKON KYJIbTYpPhl, B TOM 4YHUCIE
HABBIKOB CaMOCTOATENbHOM paboThl C y4eOHBIMH TEKCTaMHU, CIPABOYHOM



JUTEpPaTypor, JOCTYIMHBIMU TEXHUYECKHUMHU CpPEICTBAaMU HMH(OPMAIIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEHHIO M TMO3HAHUIO, JII0OO3HATENbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €caMOOOpa3OBaHMIO, MPOEKTHOW U  HCCIEI0BATEIHCKON
NEeATEbHOCTU, K OCO3HAHHOMY BBIOOpPY HAINpaBICHHOCTH U YPOBHS OOy4YEHHUS B
JIaJbHEHIIIEM;

4) popmupoBaHusi KYJbTYPbl 310POBbSI:

OCO3HAHUE IIEHHOCTU MHW3HU, OTBETCTBEHHOI'O OTHOIIEHHUA K CBOEMY
310pOBbIO, YCTAaHOBKM Ha 3J0pPOBBbI 00pa3 >KU3HU, OCO3HAHUE MOCIEACTBUH M
HETPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS aAJIKOTOJIsI, HAPKOTUKOB, KypeHUs),
HEOOXOJIMMOCTH  COONIOZICHUSI TMpaBWJl OE30MacHOCTU TIPU  OOpaIleHUuu C
XUMHUYECKUMU BEIIECTBAMU B OBITY U PEATbHOMN KU3HMU;

S) TPyA0OBOr0 BOCIIUTAHMS:

MHTEpEC K MPAKTUYECKOMY U3YUYEHUI0 Tpodeccuii U Tpyla pa3IudHOro poja,
yBaXEHUE K TPYAY U PE3ylbTaTaM TPYAOBOW NEATEILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMEHEHHUs TMPEAMETHBIX 3HAHUW TI0 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHUBUIYaJTbHOU TPAECKTOPUHU MPOJOJKEHUST 00pa30BaHUs ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUHM, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
YCIEITHON MPpoheCCHOHAIBHON AEATEIbHOCTH U Pa3BUTHS HEOOXOIMMBIX YMEHUH,
TOTOBHOCTH aIaNTHPOBATHCS B MPOGECCHOHANTBHON CPEJIC;

6) ’K0JI0TNYEeCKOr0 BOCIIUTAHHS

HKOJIOTHYECKH 11€1eCO00pa3HOe OTHOIICHHE K MPHUPOAE KaK HMCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIEeCTBOBaHUS, TIOHUMAHUE IIEHHOCTU 3I0POBOTO U
Oe3omacHOro o0paza KH3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(u3NYeCKOMY M TICUXMUYECKOMY 3J0POBBIO, OCO3HAHHE LEHHOCTH COOJIIOJICHUS
npaBuI 0€30I1aCHOT0 MOBEACHUS IPU paboTe ¢ BEIIECTBAMMU, a TAK)KE B CUTYaIUsX,
YIPOXKAIOLIKUX 3JJ0POBBIO U KU3HHU JIFOACH;

CIIOCOOHOCTH TMPUMEHSITh 3HAHMUSI, MOJyYaeMble NPU U3YYEHUU XUMUHM, IS
peLIeHUs 3a/1a4, CBS3aHHBIX C OKPY’KAIOLIEW MPUPOJIHON CPEION, U1 IOBBIICHUS
YPOBHS  DKOJOTMYECKOM  KYJIbTYpPhl, OCO3HaHHUS TJ00aJbHOTO  XapakTepa
IKOJIOTHYECKUX TPOOJIEM M MyTeH WX PEIHICHHs MOCPEACTBOM METOJO0B XHMHH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJCTBOBAaThCSA UM B MO3HABATEILHOM,
KOMMYHUKAaTUBHOMN Y COLIMAIIbHOW MPAKTHUKE.

METAINIPEIMETHBIE PE3YJIbTATbBI

B cocraBe MertanpeaMETHBIX pe3yJIbTaTOB BBIACHSIOT 3HAUYUMbBIEC IS
dbopMupOBaHUs MHUPOBO33PEHUSI OOIIEHAY4YHbIE TOHATUS (3aKOH, TEopus,
NPUHIIUII, TUTIOTE3a, (PaKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U APYTOeE.), KOTOpPhIE
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMETax U MO3BOJISIIOT Ha
OCHOBE 3HAHUU W3 3TUX MPEIAMETOB (OPMHUPOBATH MPEACTABICHUE O IIEJIOCTHOM



HAy4YHOU KapTHUHE MHpA, U YHUBEpCAJIbHbIE y4eOHbIE NEUCTBHS (ITO3HABATENbHEIE,
KOMMYHUKATUBHbBIE, PETyJIATUBHBIE), KOTOpbIE OOECIEeYnuBaOT (PopMUpOBaHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYUIECTBJICHUIO Y4eOHOM
NEeSATENBHOCTH.

Ilo3naBaTe/IbHBbIC YHHBEPCAIbHBIC YUYeOHbIE AeHCTBUSA

baszoBble jlornyecKkue 1eicTBUA:

YMEHHUS HCIIONIb30BaTh IMPUEMBI JIOTMYECKOIO MBILUIEHHS IIPU OCBOCHUU
3HAHMI: PACKPBIBATh CMBICI XMMHUYECKMX MOHATHH (BBIAEIATh WX XapaKTEpHbIE
NPU3HAKK, YCTAHABIIMBATh B3aWMOCBS3b C JPYIMMH IOHSATHUSMM), UCIOJIb30BAThH
HOHSTHS JJ1s1 OOBSICHEHUS! OTACNIbHBIX (DAKTOB U SIBIEHUH, BIOUPATh OCHOBAHUS U
KPUTEPUU JUIsl KJIACCU(PUKALMU XUMUYECKUX BEIIECTB M XUMHYECKHX pEeaklui,
yCTaHABIUBATh MPUYUHHO-CJIECTBEHHBIE CBSI3W MEXAY OOBEKTAaMU H3YUCHHUS,
CTPOUTh JIOTUYECKHE PACCYXACHHs (MHIYKTHUBHBIE, N€IYKTUBHbBIE, [0 aHAJIOTUN),
JIeJIaTh BBIBOJbI U 3aKJIIOYEHUS;

YMEHHE TMPUMEHATh B NpPOLECCe IMO3HAHUS MOHATHS (IpEeIMETHBIE W
METanpeIMETHbIE), CHMBOJIMYECKHUE (3HAKOBBIE) MOJIEIH, UCIIOJIb3YEMBIE B XUMUH,
npeoOpa3oBhIBaTh MIUPOKO NPUMEHSIEMbIE B XUMUUA MOJEIIbHbIEC TIPEICTABICHUS —
XUMUYECKUH 3HAK (CUMBOJI 3JEMEHTa), XHMMUYeckas ¢opMysia U YypaBHEHHUE
XUMHYECKON peaklUy — MpU PeleHud y4eOHO-TI03HAaBaTEeNbHBIX 3aJa4, ¢ yU4ETOM
3TUX MOJIEIBHBIX NPEICTABICHUN BBISBIATh M XapaKTEPU30BATh CYILIECTBEHHBIC
NPU3HAKH M3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUECKUX PEAKIUH,
BBISBJISITH  OOIME  3aKOHOMEPHOCTH, INPUYMHHO-CIEJCTBEHHBIE CBSI3U U
IPOTHUBOPEYHS B U3y4aEMbIX POLECCAX U SIBICHUSIX.

Ba3oBble uccienoBareabcKne 1eiicTBUS:

YMEHHUE HCIOJIb30BaTh IOCTABJIEHHBIE BONPOCHI B KAayeCTBE HMHCTPYMEHTA
NO3HAHMS, a TaKXKe B KaueCTBE OCHOBBI JUIsi (OPMHUPOBAHUS THUIIOTE3BI IO
IIPOBEPKE NMPABUIBHOCTH BBICKA3bIBAEMBIX CYXICHUI;

OpUOOPETEHHE ONbITa MO IUIAHWPOBAHUIO, OpPraHU3allMd W TPOBEJIECHUIO
YUYEHUYECKHX DJKCIIEPUMEHTOB, YyMEHuE HaOJIoJaTh 3a XOAOM Ipolecca,
CaMOCTOSITEJILHO IPOTHO3UPOBATH €0 Pe3yJbTaT, (OpMyIUpoBaTh 00OOIIEHUS U
BBIBOJIBI 10 pe3yJIbTaTaM NPOBEAEHHOIO OIBITA, UCCIEAOBAHUS, COCTABIATh OTYET
0 MpOJIETaHHOM padore.

Pabora ¢ nngopmanueii:

yMEHHE BBIOMpPATh, AHAJIW3UPOBATH M HUHTEPIPETUPOBATH HH(OPMALIUIO
pa3INyYHBIX BUIOB U (DOPM MpeacTaBieHUs], MOIYyYaeMyl0 U3 Pa3HbIX HCTOYHUKOB
(Hay4yHO-TIONYJIIpHAsl JIUTEpaTypa XUMHUYECKOrO COJEepKaHHUs, CIpPaBOYHBIE
nocobusi, pecypcsl MHTepHETa), KPUTUYECKH OIIEHUBATh NPOTUBOPEUMBYIO H
HEI0CTOBEPHYIO MH(OPMAIIHIO;



yMEHUE NPHUMEHATh Pa3jIu4HbIE METOJAbl M 3alpOChl NMPU MOUCKE U OTOOpE
uHOpMallMM U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAUMBIX ISl BBIMOJHEHUS
y4eOHBIX U MMO3HABATENIbHBIX 3a7a4 ONPEACIEHHOI0 TUIIA, IPUOOPETEHHE OIbITA B
00JaCTH  HMCTOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJIECHUE KYJIbTYPON aKTUBHOT'O UCIOJIb30BaHUS PA3TUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITETILHO BHIOUPATH ONTUMANIBHYIO (pOpMY MpeacTaBieHus] HHPpopMaluu U
WUTIOCTPUPOBATh pelIaeMble 3a7aud HECJIOKHBIMU CXEMaMH, Juarpammamu,
npyrumu hopMamu rpaduKe U X KOMOWHAITASAMY,

YMEHUE UCIOJb30BaTh M AaHAJIM3UPOBATH B INpoLecce Yy4yeOHOH U
UCCJIeIOBATEIbCKON JESATENbHOCTH MH(OPMAIUIO O BJIMSHUU MPOMBIIIEHHOCTH,
CEIIbCKOTO XO34MCTBA M TPAHCIOPTA HA COCTOSHUE OKPYKAIOUIEH MPUPOIHON
Cpelbl.

KoMMyHHMKAaTHBHBIEC YHHBEpPCaJbHbIE Y4eOHbIe N1eiCTBUS:

yMEHMUsS 3aJaBaTh BONPOCHl (B XoJe Auanora W (WiIM) JHUCKYCCHM) TIO
CyIIECTBY  OOCyXJaeMol TeMbl, (OPMYJIHPOBATH CBOM  MPEIJIOKECHUS
OTHOCHUTEJIbHO BBIMIOJIHEHHS IPEIJIOKEHHON 3a/1a4H;

YMEHUS  MPEACTaBIATh  MOJYYEHHbIE  pe3yibTaThl  O3HABATEIbHOMN
JEATETbHOCTY B YCTHBIX M MHUCBMEHHBIX TEKCTax; JenaTh MPE3CHTAINIO
pPE3yNIbTATOB BBHIMIOJHEHUS XUMHUYECKOr0 JKCIepuMeHTa (71abopaTOpHOrO OIBITA,
1ab60paToOpHOM pabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YICOHOTO MTPOCKTA);

YMEHUS y4e€OHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEJIbHOM M  MCCIIEOBATEIbCKOM  JCSATEIBHOCTA  MPU  PEUICHUU
BO3HHUKAIOIIUX MPOOJeM Ha OCHOBE Y4ETa OOIIMX HHTEPECOB M COIJIACOBAHMS
no3ulinii (oOCyxkaeHus, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIUHAILIMS
COBMECTHBIX JEHCTBUM, OIPEAEICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOM pabOTHI U Jpyrue).

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE eiicCTBUA:

YMEHHUE CaMOCTOATEIBHO OINPENCNATh LU JEATEIbHOCTH, IJIAHUPOBATh,
OCYUIECTBIISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
JesATEeIbHOCTh, BBIOUpaTh Hanbosaee F3(PeKTUBHBIE CITOCOOBI PEIICHUSI YUYSOHBIX U
MO3HABATEbHBIX 3aJlad, CaMOCTOSATEIbHO COCTaBJISITh WM KOPPEKTUPOBATh
NPEMJIOKEHHBIA aJrOPUTM JEWCTBUMA TP BBINOJHEHWM 3aJaHAN C Yy4ETOM
NOJTyYE€HMsI HOBBIX 3HaHUM 00 M3ydaeMbIX OOBEKTaxX — BEIIECTBAX U PEAKLHUSX,
OLICHUBATh COOTBETCTBHUE IMOJIYUYEHHOrO pe€3yjbTaTa 3asiBICHHOW IIEJIH, YMEHUE
UCIIOJIb30BaTh U aHAJU3UPOBATH KOHTEKCTHI, MPe/jIaraeMbl€ B YCIOBUU 3aaHUM.

MHNPEJMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIBHOrO
collep>KaHMs, YCTAHOBJIEHHOTO JIaHHOM (QeaepanbHOl paboueil mporpammoi,
BBIICIISIFOT: OCBOCHHBIE OOYYAalOIIMMUCS HAay4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI



nehcTBUil, crneuudpuyueckue s OpeAMETHON o0mactu  «XUMHS», BHIbI
NEATEIBHOCTY MO  TOJYYEHUIO HOBOIO  3HAHUS, €ro HWHTEpHpETalnH,
npeoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMUHBIX YU€OHBIX M HOBBIX CUTYaIIUSIX.

K xon1y oOydenus B 8 kiacce mpeaMeTHbIe pe3yibTaThl HA 6A30BOM YpOBHE

JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OO YyUAIOIIUXCST YMEHUH:

e PacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKHUX MOHSATHMI: aTOM, MOJIEKYJa,
XUMUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpPOIHAST M HEOAHOPOAHAS), BAJIGHTHOCTb, OTHOCUTEIbHAS aTOMHAsl U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJSApPHAs Macca,
MaccoBas J0JIsl XUMUYECKOT O 3JIEMEHTa B COCIMHEHUU, MOJIIPHBINA 00BEM,
OKCHUJI, KHCIIOTA, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIECHb
OKHCJICHHS, XUMHUYECKasl PeaKIus, KiIacCU(pUKAIMSI pPEaKIui: peakiuu
COCAMHEHUS, PEAKIHH PA3JIOKEHUS, PEaKUUH 3aMEIICHUs, PEaKUuu
oOMeHa, 3K30- ¥ SHJOTEPMUYECKHE PEAKLIMH, TEIUIOBOU A((EKT peakiui,
AIpO aToOMa, JJIEKTPOHHBIM CJOM aroma, aToMHash OpOWTallb, PaIUYC
aTomMa, XMMHUYECKas CBS3b, MOJSPHAS W HEMOJISIpHAs KOBAJIEHTHAs CBA3b,
VMOHHAS CBSI3b, MOH, KaTMOH, aHWOH, PacTBOp, MAcCOBas JOJisl BEMIECTBA
(mpolleHTHas! KOHIIGHTPAIIHs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHWMHWYECKUX TMOHITUH U
MPUMEHSTh 3TU NOHATHUS MPU ONUCAHUU BEUIECTB U UX MPEBPAILICHUII;

e HCHOJIb30BaTh XUMHUYECKYH) CHMBOJMKY IS COCTaBiieHUs (opmyn
BEILECTB U YPABHEHUN XUMHUYECKUX PEAKIINIA;

e ONpENENATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OWHAPHBIX COCIWHEHUSX,
CTENEHb  OKUCICHHUSI  3JEMEHTOB B  OWHApHBIX  COCIMHEHUSX,
MIPUHAJICKHOCTh BEHIECTB K OMNPEACIEHHOMY KJAcCy COEAWHEHUH I10
dbopmynam, BHJI XUMHYECKOM CBsi3M (KOBaJe€HTHasT M MOHHAasA) B
HEOPraHMYECKUX COCINHEHUSX;

e packpbiBaTh cMbIca Ilepuomnueckoro 3akona J[. WM. Menneneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE MEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XUMUYECKUX JJIEMEHTOB OT HUX moJjiokeHusi B Ilepuogumyeckoil cucreme,
3aKOHOB COXPAaHEHUs MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YYEHHUsI, 3aKOHAa ABOTraapo;

e OIKUCHIBATHh W XapakTepuzoBaTh TabmuuHyo ¢opmy [lepuoanueckoit
CUCTEMbl XUMHMUYECKUX DJJIEMEHTOB: pa3iauyaTh [OHATHS «TJaBHas
nonarpymnmna (A-rpymnmna)» u «rmobounas noarpynna (b-rpynmna)y», maneie u
OOJbIIIME TEPUOJbI, COOTHOCUTH OO0O3HAYCHUs, KOTOPhIE HMEIOTCA B
tabnuie «llepuoguyeckass cucrema XuUMHYeCKUx »diaemeHtoB . U.
MeHnneneeBa» C YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHUSI aTOMOB



XUMUYECKUX DJIEMEHTOB (COCTaB U 3apsij siipa, o0llee YUCIO FIEKTPOHOB
U pacnpeiesICHUE X MO 3JIEKTPOHHBIM CJI0SIM);

KJIaCCU(UIIUPOBATh XUMUUYECKUE DJIEMEHTHI, HCOPraHUYECKUE BEIECTBA,
XUMHYECKUE peaKkuu (M0 YUCIY W COCTaBy YYACTBYIOIIMX B PEAKIINH
BEIIIECTB, M0 TETIOBOMY 3 dexTy);

XapakTepu3oBaTh (OMHUCHIBATh) OOIIME XUMHUYECKHE CBONCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPXKAasi OMUCAHUE MPUMEPAMHU MOJIEKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCMMOCTU OT UX Kauy€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH TIPOTEKAHHUS XUMHUUYECKHUX TIPEBpaIleHud B
Pa3JIMYHBIX YCIOBUSX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJISPHYIO M MOJISIPHYIO MaccChl
BEUIECTB, MAaCCOBYIO JOJI0 XHWMHUYECKOro »JJeMEHTa 1o QopMmyie
COCIMHEHUs, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHHUIO XUMUYECKON PEaKIUU;

MPUMEHSITh OCHOBHBIE OIEpAllMd MBICIUTEIBHON AESTEIbHOCTA — aHAIU3
W CHUHTE3, CpaBHEHHE, 0000IeHre, CHUCTeMaTU3aluio, KiacCU(uKaiuio,
BBISIBJICHUE TPUYMHHO-CJICICTBEHHBIX CBSI3€M — i1 M3Yy4YEHUS CBOICTB
BEIIECTB W XHMHUYECKHX PpEAKIUN, ECTECTBEHHO-HAYyUYHbIE METO/bI
MO3HAHUS — HAOIIOJICHUE, U3MEPEHUE, MOJICIUPOBAHUE, HKCIIEPUMEHT
(peanbHbBINA U MBICTICHHBIN);

CleoBaTh  NpaBWJIaM  TOJIb30BAHUS  XMMHYECKOM  MOCylol
nabopaTopHbIM 00OpYJIOBAaHMEM, a TakKe TMpaBUjIaM OOpaImieHusl ¢
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKIMSIMU 10 BBINOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OMNBITOB MO TOJYYEHUIO U COOMpPAHUIO
ra3oo0pa3HbIX BeleCTB (BOJAOPOAA U KHUCIOPOJA), MPUTOTOBIECHUIO
pPacTBOPOB C ONPEAEIEHHOW MACCOBOM JOJIEM pPACTBOPEHHOIO BELIECTBA,
IJIAaHUPOBAaTh U MPOBOAUTH  XUMHUYECKHE  HAKCHEPUMEHTHI MO
pacIio3HaBaHUIO PACTBOPOB MIEIOYEH M KUCIOT C TTOMOIIBIO HHIUKATOPOB
(;makmyc, deHondTanenH, METHIIOPAHXK U APYTHE).

K xoniy oOydeHus B 9 Kkjacce npeIMeTHbIE pe3yabTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUYAIOIIHUXCS YMEHUM:

PacKpbIBaTb CMBICII OCHOBHBIX XUMHUYECKMX MOHATUM: XUMHUYECKUHU
JJIEMEHT, aTOM, MOJIEKYyJa, HMOH, KAaTHUOH, aHUOH, IIPOCTOE BELIECTBO,
CJIO)KHOE BEILIECTBO, BAJECHTHOCTb, DJIEKTPOOTPULATEIBHOCTD, CTECIEHb
OKHCJICHHSI, XUMUUYECKasi peaKlysi, XUMUYECKasi CBSI3b, TEIIOBOM 3(dexT
peakuuu, MOJb, MOJAPHBIA  00BEM,  pacTBOp,  DIEKTPOJIMTHI,
HEIJIEKTPOJIUTBI, JJICKTPOJIMTUYECKAS TUCCOLMALMSA, PEAKLUUH HOHHOIO
oOMeHa, KaTaau3aTop, XUMHYECKOEe paBHOBecHEe, OOpaTUMble U



HEeoOpaTUMBbIE pEaKLUWH, OKHUCIHTEIbHO-BOCCTAHOBUTEIIbHBIE PpPEAKIUH,
OKHCJIMTENIb,  BOCCTAHOBHUTENIb,  OKHUCJIEHHME U  BOCCTaHOBJICHHE,
aIIoTponusi, aM(pOTePHOCTh, XUMHUYECKasi CBs3b (KOBaJICHTHAas, MOHHas,
METAJUIMYECKAasi), KPUCTAJUIMYECKAsT pEHIETKa, KOpPpO3Usl METAJIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKON peaKIUH, MpeAebHO AOMyCTUMAas
koHneHnTpanus [TJIK Bemiectna;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHN U
MPUMEHSTh 3TU NOHATHUS MPU ONUCAHUH BEUIECTB U UX MPEBPAILICHUII;
UCTIOJb30BaTh XMMHYECKYI0 CHMBOJIMKY [UIsl COCTaBJiCHHS (HOpMyI
BEIIECTB U YPABHEHUN XUMUYECKHUX PEAKIUM;

OIPENENATh BaJIEHTHOCTh U CTENEHb OKUCIEHUSI XUMUUECKUX JIEMEHTOB B
COCIMHEHUAX pPa3JUYHOrO0 COCTaBa, MPUHAUIEKHOCTh BEIIECTB K
ONpeeNEHHOMY KJIACCy COEIMHEHUM 1o (opMynaMm, BUI XUMHUECKOMN
CBS3M (KOBAJIECHTHAs, HWOHHAs, METAJUIMYeCKas) B HEOPraHUYECKHX
COEIMHEHUAX, 3apsijl MOHA M0 XUMHUYECKON (opMmyle, XapakTep cpeibl B
BOJHBIX PAacTBOPAaX HEOPraHUYECKUX COCIUHEHUH, THUIl KPUCTAIIMYECKON
PELIETKN KOHKPETHOT'O BELIECTBA;

packpbiBaThb cMbIci Ilepuognueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: ONHUCHIBATh U XapaKTepU30BaTh
tabnmuunyio Gopmy Ilepuomnueckoil CUCTEMbl XUMHYECKHX DJIEMEHTOB:
paznuyarh MOHATUS «rJaBHasg noxarpynmna (A-rpynma)» U «noOodHas
nonrpynmna (b-rpymnma)», Mansie W OOJbIIME MEPUOJbI, COOTHOCHTD
0003HAYCHHUSA, KOTOpPbIE HMMEIOTCS B IIEPUOAMYECCKONM TabauIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHUMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsj sjapa, OOIIee YHUCIO JJIEKTPOHOB U
pacnpenieieHUe UX T0 DJEKTPOHHBIM CJIOSIM), OOBACHATH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHHMHM CBOMCTB 3JIEMEHTOB M MX COCIUHEHUHN B
npenensax MajbIX MMEPUOIOB U TIIABHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIEeCTBa,
XUMUYECKUE pEeaKIMH (MO0 YUCIY M COCTaBY Y4YACTBYIOLIMX B PEaKIUU
BEILIECTB, MO TEIIOBOMY A(PEKTy, M0 U3MEHEHUIO CTENEHEW OKUCIICHUS
XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIME U cHenudUYecKrue XUMUYECKHE
CBOMCTBa MPOCTBIX M CIOXKHBIX BEUIECTB, TIOJATBEPKIAs OMNUCAHUE
npuMepaMu MOJICKYJISIPHBIX W HOHHBIX YpaBHEHUNM COOTBETCTBYIOIIMX
XUMHUUYECKUX PEAKLIUM;

COCTaBJISATh YPAaBHEHHUS DJIEKTPOJIUTUYECKONW JTUCCOLMAIMU  KHCIIOT,
LIEJI0YEH U COJIEM, TTOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKLIIMA HOHHOTO



oOM€Ha, YypaBHEHHUS pEaKUHi, TOATBEPKAAIOUIUX CYIIIECTBOBAHUE
T€HETUYECKOU CBSI3M MEXKY BEIIECTBAMH PA3IUYHBIX KJIACCOB;
pPacKpblBaTh CYIIHOCTh OKHCJIWUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OajlaHCca ITUX PEaKIIU;
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOXXHOCTH TIPOTCKaHUS XUMHUYECKHX TMPEBpACHUH B Pa3IUIHBIX
YCIIOBHUSIX;

BBIYHCIIATH OTHOCHUTEIBHYIO MOJICKYJISAPHYIO W MOJSPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIOJI0 XHWMHYECKOrO0 »JJeMeHTa 1o QopMyIie
COCIMHEHUS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MMPOBOJAUTH PACUEThI
10 YPaBHEHHUIO XUMUYECKON PEaKINU;

coOnroaTh  MpaBWja  TOJB30BAHUSA  XHUMHYECKOM  TIOCYIOM |
nabopaTOpHBIM  O0OPYJOBAaHMEM, a TaKXke TMpaBuia oOpalleHus ¢
BEIIECTBAMH B COOTBETCTBUHM C WHCTPYKIUSAMH II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJXYYEHUI0O U COOMpAHHUIO
ra3o00pa3HbIX BEIIECTB (AMMUAKA U YTIIEKUCIIOTO rasa);

MPOBOAUTh  PEAKIMU,  MOJATBEP)KJIAIOIIME  KAYeCTBEHHBIM  COCTaB
pPa3IUYHBIX BEIIECTB: PACIIO3HABATh OMBITHBIM MYyTEM XJIOPHI-, OPOMHUI-,
uonua-, kKapOonat-, ¢ocdar-, CWIHKAT-, Cyiab(har-, THIAPOKCUI-HUOHBHI,
KaTHOHBI aMMOHHUSI M WOHBI W3YYEHHBIX METAIJIOB, MPUCYTCTBYIOIIHE B
BOJIHBIX PACTBOpPax HEOPTraHUYECKUX BEILECTB;

MPUMEHSATH OCHOBHBIE OINEPAllMU MBICIUTEILHON JEATEIbHOCTH — aHAIH3
U CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHCTEMAaTU3AIUIO0, BBIIBICHUC
MPUYUHHO-CJICICTBEHHBIX CBS3€H — I W3y4YEHUS CBOWCTB BEIICCTB U
XUMHYECKUX PEaKIuid, eCTeCTBEHHO-HAyYHbIE METOABl IO3HAHUS —
HaOJI0ICHHe, M3MEpPEHUE, MOJCIMPOBAHUE, HKCIEPUMEHT (peasibHbIA U
MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KNIACC
KoanuectBo yacos
Ne HanmenoBanue pa3ienoB DJIeKTPOHHBbIE (HH(PPOBbHIE)
KouTposabHbie IMpakTnyeckue
n/n TeM IPOrpamMMbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
Pa3pea 1. [lepBonavajbHble XUMUYeCKHEe TIOHATHS
XuMmust — BakHasi 001acTh

11 €CTECTBO3HAHUSA U 5 ) bubmuotexa [IOK

' MPAKTUYECKOU 1€ATETbHOCTH https://m.edsoo.ru/7f41837¢

YeJI0BeKa

12 BemiecTBa 1 xXuMuueckue 15 | bubmuorexa [IOK

' peakunu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Pa3nea 2. BaxkHejilme npeacTaBuTe/ I HEOPraHU4eCKUX BellecTB
21 Bosnyx. Kucnopon. Ilonsitue 6 bu6numorexa LIOK

' 00 okcumax https://m.edsoo.ru/7f41837¢
59 Bonopona. Ilonsarue o kucimorax g | bubmuorexa [IOK

' U COIAX https://m.edsoo.ru/7f41837¢c
)3 Bona. PactBopsl. [lonsitue 06 5 | 1 bubnuoreka [IOK

' OCHOBaHHAX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIaCChI 1 | ] bubnmoreka [JOK

' HEOPraHWYECKUX COCIMHEHUI https://m.edsoo.ru/7f41837¢

Hroro no pazgeny 30

Paspnea 3. Ilepnoanueckuii 3axkon u [lepuoanueckas cucrema xumudeckux jiemeHToB /I. U. MengeneeBa. CTpoenne aToMoOB.

Xumu4yeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE pPe€aKIuu




[lepronuueckuii 3aKOH U

31 [lepnonuueckas cucrtema 7 bubmuorexa [IOK
XUMHUYECKHX 3eMeHToB . U. https://m.edsoo.ru/7f41837¢c
Menneneea. CtpoeHue atoma
XuUMHYECKasi CBSI3b.

3.2 OKHCIUTEIBHO- 8 bubmorera [IOK

https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEIIBLHBIC PEAKITUU
bubnuorexa [IOK
Hroro o paszeny 15 https://m.edsoo.ru/7f41837c
PezepBHOE Bpems 3 bubmmorexa [IOK
https://m.edsoo.ru/7f41837c
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9 KVIIACC

KoanuyectBo yacos DJIEeKTPOHHBbIE
HaumeHoBaHue pa3aesoB U TeM nudposbIie
Ne n/m P Konrpoabubie | IIpakTHyeckue (mupp )
NpOorpaMMbl Bcero o0pa3oBaTe/bHbIC
padoTbI padoTbI
pecypchbl
Pa3pnen 1. BemecTBo 1 XMMHYeCKHE peaKIUH
11 [ToBTOpeHMEe 1 yriuyodieHne 3HaHUN 5 1 bubnnoreka [IOK
' OCHOBHBIX pa3fIeIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [IOK
' peaxkuit https://m.edsoo.ru/7f41a636
13 DNEeKTPOTUTHYECKAs JUCCOIHALIHS. g | | bubnunoreka [JOK
' XHMMHUYECKUE PEAKLIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pasgeny 17
Paspnen 2. HemeTa/uibl M X COCAUHEHUS
)1 OO01mast XapaKTepUCTHKa XUMUICCKUX 4 | bubnnoreka [IOK
' anemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OOm1ast XapaKTepUCTHKA XUMUUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé€ 6 bubmmorexa [IOK
‘ PYIHRL &P https://m eds00.ru/7f412636
COEJIMHEHUS
OO01mast xapaKTepUCTHKa XUMUIESCKUX
2.3 aneMeHTOB VA-rpynisl. A3ot, pochop 1 ux 7 1 brbmrorexa LIOK
' py ) ’ P https://m.edsoo.ru/7f41a636
COEJINHEHUS
OO01as xapaKTepuCTHKa XUMUYECKUX
24 anemeHToB IVA-rpynmnsl. Yriepon n 8 1 2 bubmorexa LIOK
' 3 PYTHIRL. STICPOA hitps://m.edsoo.ru/7f41a636
KPEMHUI U UX COeIUHEHHS
Hroro no pazneny 25




Pa3zgen 3. Mera/uibl M UX COeINHEHU ST

bu6mmorexa [IOK
. i 4
3.1 Obmpue CBOHCTBA METAIIOR hitps://m.eds0o.ru/7f41a636
. bubnmoreka [IOK
3.2 Baxueiinme MeTauibl U UX CO€IUHEHUS 16 hitps://m.edsoo.rw/7f41a636
Hroro no pasueny 20
Pa3jnen 4. Xumus u okpy:xamomas cpeaa
4.1 B MaTepHajIbl B )KU3HU YETI0BEKA 3 bubmorexa HOK
) clnecTsa H p T https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bhe 3 bu6mmoreka [IOK
PBHOC BpeMi https:/m.edsoo.ru/7f41a636
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IHOYPOYHOE INIAHUPOBAHUE

8 KJIACC
KoaunyecTBo 4acoB
Ne Mara JonotHuTEIbHAS
Tema ypoka KonTpoabnbie | IlpakTuueckue
n/n Bcero u3ydeHusi | uHopMaums

padoThI padoTbI

[IpenmeT xumun. Poias XuMuu B 5KU3HU

! yenoBeka. Tena u BemecTsa !

2 [TonsiTHE O METOAX TIO3HAHUS B XUMUU 1
[Tpaktrueckas padorta Ne 1 «IIpaBuna

3 paboThl B 1a00paTOpPUH U IPUEMBI |

oOpareHus ¢ 1abopaToOpHBIM
00opyIoBaHuEM»

Yucteie BemiecTBa U cMecu. CriocoOsl
pa3aeneHus cMecen

[paktuyeckas pabora Ne 2 «Pa3nenenue

5 cMmecell (Ha mpuMepe OYMCTKH MTOBAPEHHOM 1
COJIN)»

6 ATOMBI U MOJICKYJTBI 1

7 XUMHYECKHUE 3JIEMEHThI. 3HaKH (CHUMBOJIbI) |
XUMUYECKHUX AJIEMEHTOB
[IpocThle 1 clloKHBIE BEllleCTBA 1
ATOMHO-MOJIEKYJIIPHOE YYEHUE 1
3aKOH MTOCTOSIHCTBA COCTaBa BEIIECTB.

10 Xumudeckasi opmyina. BaaeHTHOCTh aTOMOB 1

XUMHUYCCKHUX 3JICMCHTOB

1 OTtHocuTeNbHASI aTOMHAs Macca. |
OTtHocuTeNnbHASI MOJIEKYJISIPHAs Macca




MaccoBas 10 XUMHYECKOT'O JIEMEHTA B

12
COeIMHEHUHU

13 KomnuecTtBo BemecTBa. Monb. MossipHast
Macca

14 dOu3ndecKnue U XUMUYCCKUC SIBICHHS.
XuMuyeckas peakuus

15 [Ipu3Haku u ycnoBusi MPOTEKaHUS
XUMHYECKHUX PEaKLUn

16 3aKOH COXpaHEHHUs1 MacChl BELIECTB.
XUMHYECKUE YPABHCHUS

17 Brruuciienus koaudecTBa, MacChl BEIIECTBA
M0 YPaBHEHUAM XUMHUYECKUX PEaAKIINI
Krnaccudukanust XuMU4eCKHX peaKIuii

18 (coemuHeHwMs, pa3IoKEHUs, 3aMeIleHus,
obmeHa)
M. B. JIOMOHOCOB — y4€HBIii-

19 sHIMKIoneauct. O000IIeHEe 1
CHCTEMaTH3aLMs 3HAHUH

20 KoHntponbHas padota Nel o teme
«BermiecTBa U XUMHUYECKUE PEAKIIUN
Bo3nyx — cmech razos. CoctaB Bo3ayxa.

21 Kucnopoa — smeMeHT ¥ mpocToe BEIIECTBO.
O30H
duznyeckre 1 XUMHUYECKHE CBOMCTBA

22 KHCI0po/ia (peaKkluy OKUCIIEHUS, TOPEHHUE).
[TousaTue 00 okcumax

3 CriocoOsI TOTydeHHUsT KHCIIOPOa B

1a00paTOPUH U MTPOMBIIIICHHOCTH.




[IpumeHnenue kucnopona

TemnnoBoit 3 PeKkT XUMUIECKON PEaKIInH,

24 MIOHATHE O TEPMOXUMHUYECKOM YPaBHECHHH,
9K30- U SHAOTEPMHUUECKHUX PEAKIUIX
TormnuBo (HedTh, yroiab U METaH).

25 3arpsi3HEHUE BO3TyXa, CIIOCOOBI €T0
PEIOTBPALICHUS
[paktuyeckas padota Ne 3 o reme

26 «[lomyuenue u cobupanue Kuciopoaa,
M3Y4YEHHUE €r0 CBOMCTB)

7 Boaopon — »aieMeHT 1 MpoCTOe BEIIECTBO.
Haxoxnaenue B mpupoje

)3 PU3nYecKne 1 XUMUYECKHE CBONCTBA
Bogopoaa. [I[pumenenne Bogopoaa

29 [ToHATHE O KHCITOTAX U COJSIX

30 Crioco0bI mosTydeHust BOAOPOIa B
nabopaTopuu
[TpakTrueckas padota Ne 4 o Teme

31 «Ilomydenne u coOupanue BOIOpoOa,
W3yUYEHHE €T0 CBOMCTB)

32 ModsipHblii 006EM Ta30B. 3aKOH ABOTapoO
Boruncnenus o0bEma, KoJIMuecTBa BEIlecTBa

33 rasa o ero u3BeCTHOMY KOJIUYECTBY
BELIECTBA UM 00BEMY
Brruncnenust 00EMOB ra3oB 10 YpaBHEHUIO

34 pEaKIMK Ha OCHOBE 3aKOHa 00BEMHBIX
OTHOLLUEHUH Ta30B

35 duznyeckre 1 XUMUUECKHE CBOIICTBA BOJIBI




CocraB ocHoBauuii. [ToHsaTHE 00

36
WHJUKATOpax
Bopna xak pactBoputens. HacblleHHbIe 1

37 HEHACBIIICHHBIE pacTBOPLL. MaccoBas 10
BEILIECTBA B paCTBOPE
[TpakTrueckas padota Ne 5 o Teme

13 «IIpurotoBiieHrE pacTBOPOB C
ONpPEeIEIEHHON MacCOBOM 10J1eH
pacTBOPEHHOTO BELIECTBA»

39 KoHnTtponbHas padota No2 o teme
«Kucnopoa. Bonopoa. Boga»

40 Oxcuapl: cocTas, KaccupuKarus,
HOMEHKJIaTypa
[Tonydyenue u XuMH4YECKHE CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX
OKCHJIOB

4 OcHoBaHusI: cOCTaB, K1accudukams,
HOMEHKJIaTypa

43 [TonyueHne u XMMUYECKUE CBOMCTBA
OCHOBaHMI

44 Kucnotsl: coctas, knaccudukarus,
HOMEHKJIaTypa

45 [TonyyeHne 1 XMMUYECKUE CBOMCTBA KUCIOT

46 Conu (cpenHue): HOMEHKIATypa, CIIOCOObI
MOJIYYeHHS, XUMHUECKUE CBONCTBA
[Ipaktuyeckas padora Ne 6. Pemenue

47 SKCHEPUMEHTAIBHBIX 3334 110 TEME

«OCHOBHBIE KJIACCHI HCOPTraHNYCCKUX




COEIUHEHUI

48

I'eneTnyeckas CBA3b MEXKy KJIacCaMU
HEOPraHUYECKUX COCIMHEHU

49

O00011eHNE U CUCTEMATU3ALMS 3HAHUN

50

KonTponbnas padora Ne3 no teme
"OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX
coenuHeHun"

51

[lepBbIe MOMBITKH KIaCCHPUKAITUN
XUMHUYECKUX 371eMEHTOB. [IoHsTHE O TpymIax
CXOJITHBIX DJICMEHTOB

52

ITepuonnueckuii 3akoH u [leprnonnueckas
cucTeMa XUuMHYecKux sneMmeHToB /1. M.
MenneneeBa

53

54

[lepuronapl, rpymIibl, MOATPYIIIBI
Ctpoenne atomoB. CocTaB aTOMHBIX SITIEP.
3otomnsl

55

CTpoeHue AIIeKTPOHHBIX 0007I0YEK aTOMOB
aneMmeHTOoB [lepuoandeckoii cuctemsl . 1.
Menneneena

56

XapaKTepUCTUKA XUMUYECKOTO JIEMEHTA 110
ero nosuoxxeHuro B [lepuognueckont cucreme
J. . Mengenecepa

57

3nauenue [lepronnueckoro 3akoHa s
pa3BuTus HayKu U npaktuku. /1. 1.
MenpeneeB — y4€HbIN, IEJArOT U
rpakJlaHUH

58

PesepsHbIil ypok. O600meHNE 1
cucreMartu3alus 3Hanui / Becepoccuniickas




npoBepoyHas paboTa

59 WNonnas xumudeckas CBA3b 1

60 DIIEKTPOOTPULIATEILHOCTh ATOMOB |
XAMUYECKHX DJICMCHTOB

61 KoBaneHTHas HenossspHasi XUMUYECKasi CBSI3b 1

62 CreneHb OKUCIECHUS 1

63 OKHCIUTEIIEHO-BOCCTAHOBUTEIBHBIC |
peakuuu

64 OxucIuTeII 1 BOCCTAHOBHUTEIIH 1
Kontponbnas padota Ne4 o reme

65 «CtpoeHne aroMa. XUMUYECKas CBA3bY / 1
Bcepoccuiickas mpoBepouHasi pabota

66 KoBanentHas nosnsipHasi XuMU4ecKasi CBsI3b 1
PesepsubIil ypok. O6001eHNe 1

67 cuctemarusanus 3HaHuil no reme «CTpoeHue 1
aroMma. XMMHUYECKas CBA3b)

68 PesepBHblil ypok. O6001eHNE 1 |
CUCTEMAaTH3alus 3HaHUH
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9 KUIIACC

Ne
n/n

Tema ypoka

KoandecTBO 4acoB

KoHTpoabHbIe
Bcero P
padoThbI

IIpakTH4eckune
padoTsI

Jara
H3yuyeHus

JlomosiHuTEAbHAS
uHpopmanus

[Tepuonnueckuii 3akoH. [lepuoauueckas
cHCTEeMa XUMHYEeCKuX d1eMeHToB JI. 1.
Menneneena

3aKOHOMEPHOCTU B U3MEHEHUU CBOWCTB
XUMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX
TIEPUOJIOB

Krnaccugukanus u HoMeHKIaTypa
HEOPraHMYECKUX BEILECTB

Buapsl xuMuueckou CBA3U U THUIIBI
KPUCTAJUTMYECKUX PELIETOK

KonTponbhas pabora Nel no Teme

«[loBTOpeHue u yriydaeHne 3HaHUHI
OCHOBHBIX Pa3/iesIoB Kypca 8 Kjacca»

Knaccudukamnus XuMHIeCKUX PEaKIi 1Mo
Pa3IMYHBIM MPU3HAKAM

[loHsTHE O CKOPOCTH XUMHYECKOU
peakuuu. [IoHsATHE O TOMOT€HHBIX U
TEeTEPOrCHHBIX PEAKLHUAX

[ToHaTHE O XUMUYECKOM PaBHOBECHH.
@DaKTOpBI, BIUAIOLIME HA CKOPOCTh
XUMUYECKON PEAKLIUU U ITOJIOKEHUE
XUMHUYECKOIO PaBHOBECUS

OKHUCIIUTENILHO-BOCCTAHOBUTEIILHBIC
peaxiyu




Teopus 3IEKTPOIUTUYECKON

10 muccomuanuy. CHiIbHBIE U ClIa0bIe
AJIEKTPOJIUTHI

11 HonHbIe ypaBHEHUS peakui
XUMUYECKHE CBOMCTBA KUCIOT U

12 OCHOBaHHI B CBETE MPEACTABICHUI 00
3JIEKTPOJIUTUYECKON AUCCOUAUU
XUMHYECKHE CBOMCTBA COJIEW B CBETE

13 MIPEICTAaBICHUH 00 3JIEKTPOIIUTHUECKOM
JUCCOLIMAIIUU

14 [Tonsarue o runponuse cosnei

15 O0o0061IeHre U cucTeMaTU3alus 3HaHU!

16 IIpaktuyeckas padora Ne 1. «Pemenune
AKCIIEPUMEHTANBHBIX 337129
KonTponbhas pabora Ne2 o teme

17 «DJIEKTPOIUTHYECKAS TUCCOLUALIMS.
XUMHUYECKUE PEAKIIMH B paCTBOPax»

18 OO01as xapakTepucTHKa rajJoreHoB.
XHWMUYECKUE CBOMCTBA HA MMPUMEPE XJIOpa
XnopoBoaopoa. CoJisiHast KHCIIOTA,

19 XUMHUYECKHUE CBOMCTBA, MOJyYCHUE,
MIPUMEHEHNE
[Ipaktrueckas padota Ne 2 o reme

20 «[lony4yeHue coysiHON KUCIOTHI, U3yUEHUE
€€ CBOMCTB»

Bbluucnenust no ypaBHEHUSIM XUMHUYECKUX

21 pEaKILUii, €CJIM OJIUH U3 PEareHTOB JaH B
M30BITKE

22 OO01mmas xapakTepucTuka 3eMeHToB VIA-




TPYIIIBI

23

AmtoTponHbie MOAU(GUKAITUN CEPBHI.
Haxoxnaenue cepbl 1 €€ COETUHEHUH B
npupoae. XMMHUYECKHE CBOMCTBA CEPBI

24

CepoBonopon, cTpoeHue, GU3nIeCcKue u
XUMHUYECKHUE CBOMCTBA

25

Oxcunpl cepsl. CepHast KUCIIOTA,
¢bu3nyecKkre 1 XUMHYECKUE CBOMCTBA,
[IPUMEHEHUE

26

XHWMHUYECKHUE PEAKLINH, JIEKAIUE B OCHOBE
MIPOMBIIIIEHHOTO CrI0co0a MoTy4eHus
CEpPHOM KUCHOTBL. XUMUYECKOE
3arpsI3HEHUE OKPYKAKOLIEH CpeJibl
COEJIMHEHUSIMH CEPBI

27

Brruncinenue MaccoBoi 10JIM BBIXO1a
MIPOAYKTA PEAKIINHU

28

OO0mas xapakTepucTuKa dJeMeHTOB V A-
rpynmnbl. A30T, paclipoCTpaHEHHE B
npupoje, GU3NIeCKue U XUMHUIECKUE
CBOMCTBA

29

AmMHak, ero Gu3NYecKrue U XUMUYECKHE
CBOMCTBA, IIOJIy4YCHUE U IPUMEHEHUE

30

[TpakTtrueckas padora Ne 3 o reme
«[lonyyenue aMMuaka, U3y4eHue ero
CBOMCTB»

31

A30THas KUCIIOTa, € PU3nUecKue u
XMMHYECKHE CBOMCTBA

32

Hcnonb3oBaHre HUTPATOB U COJIEH
AMMOHHS B Ka4C€CTBC MUHCPAJIbHBIX




ynoOpeHunit. XuMuueckoe 3arpsa3HeHne
OKpY’Kalollel cpefibl COeAMHEHUSIMU a30Ta

33

docdop. Oxeun pocdopa (V) u
docdopHas kuciaora, U3NIECKUE U
XHUMUYECKHE CBOWMCTBA, MOJyYCHHE

34

Hcnonp3oBanue hochartoB B kauecTBe
MUHEpaJIbHBIX y00OpeHuil. 3arps3HeHue
MIPUPOTHON cpebl hochaTamu

35

VYriepon, pacupocTpaHEeHUeE B IPUPO/IE,
¢bu3nyecKre U XUMHUYECKUE CBOICTBA

36

Oxcuppl yriaeposa, ux Gu3ndecKue u
XHUMHAYECKHE CBOMCTBA. DKOJIOTHIECKUE
HpO6JI€MBI, CBA3aHHBIC C OKCUJIOM
yriepona (IV)

37

VronpHas KHCI0Ta U €€ CoIn

38

[paktuyeckas pabora Ne 4 o Teme
"[losrydeHne yriekucioro rasa.
KauecTtBenHnas peakius Ha kKapOoHAT-UOH"

39

[lepBoHavanbHbIe MOHATHS 00
OpPraHWYECKHUX BEIIECTBAX KAK O
COEJIMHEHUSIX yIIIepoia

40

KpCMHI/Iﬁ 1 €ro COCAMHCHUA

41

[Tpaktrnueckas padora Ne 5. Permenue
SKCHEPUMEHTAIBHBIX 33Ja4 110 TEME
«BaxHeumme HeMeTaIbl U UX
COCTMHEHUSI

42

Kontponbhas padota Ne3 mo teme
«BaxHeume HeMeTaIbl U UX
COCTMHECHUSI




O6u1a;1 XapaKTCPUCTUKA XUMHUYCCKUX
9JIEMEHTOB — METaJUIOB. MeTanmnndyeckas

43 CBSI3b U METaJUIMUECKasi KPUCTAJUIMIECKast
pemiéTka. PU3HUECKUE CBOMCTBA METAJLIOB
XHWMHUYECKHE CBOMCTBA METAJIJIOB.

44 DIEKTPOXUMHUYECKUN P HAIPSIKEHUM
METAJIJIOB
OO0mmue criocoOb! TOTYYCHHS METaJIOB.

45 CmniaBbl. BerunciieHust o ypaBHEHUSIM
XUMHUYECKUX PEaKUU, €CIIU OJUH U3
pEareHTOB COJICPYKHUT MPUMECH

46 [lonsTHE O KOPPO3UN METAJUIOB

47 [I{enounble METAIITBI

48 Oxcuabl ¥ TUAPOKCUIBI HATPUSA U KAJIHA

49 IllenouHO3eMeNbHBIE METAJIIBI — KAJIBITAH
W MarHuH

50 Baxuetimnme coeTUHEHUS KAJIBIUI

51 O000111eHNE U CUCTEMAaTU3ALM 3HAHUM

57 JKEcTKOCTh BOJKI U CIIOCOORI €€
YCTpaHEHUS
[Ipaktuyeckas padora Ne 6 o Teme

53 "KECTKOCTL BOABI U METOMEI €6
ycTpaHeHus"

54 AnroMuHUI

55 AmdorepHble CBOICTBA OKCHIA U
THAPOKCH]IA

56 Kenezo

57 Oxcuapl, TUIPOKCUIBI U comu xxene3a (1I)




n xene3a (I11)

58 O00011eHNe U cCUCTEMAaTU3AIM 3HAHUI 1
[paktuyeckas pabora Ne 7. Pemenue

59 9KCIIEPUMEHTAIIBHBIX 3aa4 110 TEME 1
«BaxHeiIme MeTalIbl M UX COCIHMHCHUS
Boeruucnenus mo ypaBHEHUSM XUMHUYECKUX
peakuuii, ecliv OJIMH U3 PearcHTOB JaH B

60 M30BITKE WU COACPIKUT IPUMECH. 1
BrIumcneHus MacCoOBOM JOJIM BRIXOa
MPOIYKTA PEAKINHI

61 O00011eHNEe U cUCTEMAaTU3aIM 3HAHUI 1

& KonTponbHas padora Ne4 o teme 1
«BakHeme MeTalIbl M X COCIHHCHUS

63 BemecTBa 1 MaTepualbl B IOBCEAHEBHON |
JKU3HU YeJIOBEKa

64 XUMHUYECKOE 3arpsi3HCHUE OKPYKAoIIeh 1
CpeIbI

65 Ponp XxuMum B perieHur SKOJTOTHISCKUX 1
npobJieM

66 PesepBHeIit ypok. O000ICHHE 1 1
cucTeMaTH3aIys 3HaHui

67 PesepBHrlit ypok. O6001IeHNE U 1
cHCTeMaTH3aIs 3HaHUH

68 PeseprubIiil ypok. O60011eHuE U |
cucTeMaTH3aIys 3HaHui

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIA YYHEHUKA

» Xumus: 8- kinacc: 6a30BbIl YPOBEHb: YUCOHUK; S-¢ U3aHUE,
nepepadboranHoe ['abpuensu O.C., OctpoymoB HU.I'., Cnagkos C.A.
AxumonepHoe obmectBo «M3narensctBo «IIpocBenieHue»

* Xumus: 9-i kiacc: 6a30BbIi ypOBEHB: YUEOHUK; 5-€ U3aHUE,
nepepadborannoe ["abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A.
AxrmonepHoe o6miectBo «M3narensctBo «lIpocserienue

1. Pym3utuc I' . E. Xumus: 9-it ximacc: 6a30BbIi ypoOBeHb: yueOHOe mtocooue / I

E. Pynsutuc, ®@. I' . ®enpaman. — 2-e usa., crep. — Mocksa: [IpocBenienue,
2024. —

223, c.: ui.

2. Pym3utuc I' . E. Xumust: 8-it kiacc: 6a30BbIi ypOBEHB: yueOHOE ITOcoOme /
r.

E. Pynsutuc, ®@. I' . ®enpaman. — 2-e usn., crep. — Mocksa: [Ipocsenienue,
2024. —

223, c.: ni.

METOANYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA
1. Xumus (6a3oBbiif ypoBeHb). Peanuzanus tpedoBanuit ®I'OC ocHOBHOTO

oorrero



oOpa3oBaHus. MeTonuueckoe nocoOue ik yauTens

2. Xumus (yriyOieHHbIN ypoBeHb). Peanuzanus tpedbopanuit ®I'OC
OCHOBHOT'O 001IIETro
oOpa3oBanus. MeTonuueckoe mocooue ik yIuTens

https://edsoo.ru/Predmet_Himiya.htm

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
MHTEPHET
1. Poccuiickast anekTpoHHAas MIKOJIa: TOCyJapcTBEHHas 00pa3oBaTenbHas
miatdopma. Mocksa. 2024. URL: https://resh.edu.ru/ (maTa oOparmienus:
31.07.2024).
2. MockoBcKasi 3JIEKTpOHHAs LIKOJIa: elnHas oOpa3oBaTenbHas miardopma.
Mockga. 2024. URL: https://www.mos.ru/city/projects/mesh/ (nata
oOpareHus:

31.07.2024).

3. ®enepanbHblii HHCTUTYT MEIArOrMuYeCKUX U3MEPEHHI: (peepaabHblil 0aHK
TECTOBBIX 3aJlaHuil (OTKPBITHIN cermeHT). MockBa. 2024. URL: https://fipi.ru/
(mara

obpamenus: 31.07.2024).

4. Cupmyc: obpazoBarenbHblil ieHTp. Coun. 2024. URL: https://sochisirius.ru/

(mata obpamienusi: 31.07.2024).



5. SIKnacc: uudgpoBoit oOpazoBaTelbHBIN pecypc s mKou. Mocksa. 2024,

URL: https://www.yaklass.ru/ (nara o6parmienus: 31.07.2024).
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