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MNOACHUTEJBHAS 3AIIUCKA

IlporpaMMa 1o XHMMHM Ha YpPOBHE OCHOBHOTO OOHIEro 00pa3oBaHMA
COCTaBlieHA HAa OCHOBE TpeOOBaHWI K pe3yabTaTaM OCBOEHHUSI OCHOBHOM
00pa30BaTeNbHOI MPOrpaMMbl OCHOBHOTO 0011ero 00pa3oBaHMsl, IPEACTABIEHHBIX
B ®I'OC OO0, a rtakxke Ha OCHOBEe QeaepalibHON pabodeil mporpaMmbl
BOCIIMUTAHMS M C YUETOM KOHIICIIIMY MPErnojaBaHusi yueOHOro npeamera « XuMHs»
B 00pa3oBaTenbHBIX opranu3aimsx Poccuiickoit denepammm.

[IporpaMmma 1Mo XUMHMM Ja€T MPEACTABICHUE O LEIAX, OOIIEH CTpaTeruu
OoOyueHusl, BOCIIUTAHUS W pa3BUTUI OOYYAKOIIMXCS CpPeJACTBAMU Y4eOHOro
npejaMera, YCTAHABIMBAET  00sA3aTeNbHOE  IPEJMETHOE  COJEpXkKaHMe,
peaycMaTpUBacT paclpesiejieHue €ro Mo KiaccaM M CTPYKTYpPHpPOBaHHE IIO
pasaenaM M TeMaMm IPOrpaMMbl IO XMMHH, OIPEAEHAET KOJIUYECTBEHHBIE H
Ka4eCTBEHHbIE XapaKTEePUCTUKH COJIepIKaHHUS, PEKOMEH/IyEMYIO
[I0CJIE/IOBATEIBHOCT ~ M3YYECHHMS]I XHMHHM C  YY4E€TOM  MEXKIIPEIMETHBIX U
BHYTPHUIIPEAMETHBIX  CBSI3€H, JIOTMKKM  y4yeOHOro  mporecca, BO3PaCTHbBIX
0COOCHHOCTEH  O0OydalolmuXCs, ONpeAcnieT BO3MOXKHOCTH TpeAMeTa s
peanu3anuu TpeOOBAHUM K pe3yJbTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTeIbHON
MporpaMMbl Ha YPOBHE OCHOBHOTO 0011ero obpa3zoBaHus, a Takke TpeOOBaHUI K
pesyibraTaM 00y4eHHs XMMHUHU Ha YPOBHE LE/ICH U3YyUYCHHs NIPEIMETa U OCHOBHBIX
BUJOB y4eOHO-II03HABATEIBHOM JAESTENbHOCTH OO0Y4Yarolerocss I0 OCBOEHHUIO
yueOHOro coiepKaHMsL.

3HaHWE XHMHMH CIY/KUT OCHOBOH I (OpMHPOBAaHHS MHPOBO33PEHHA
oOyuarolerocs, €ro MpeACTaBIeHUd 0 MaTepUAIbHOM €JIMHCTBE MUDPA, BAKHYHO
polb urparwT (GopMHpyemble XHUMHEH MpPEeACTABIEHUS O B3aUMOIIPEBPALLEHUIX
HEPruv M 00 3BOJIOLMH BEILIECTB B IMPHUPOJE, O MYTIX PELICHUS IJI00aJbHBIX
npobieM YCTOWYMBOTO Pa3BUTHA HEIOBEYECTBA — CBHIPHEBOW, IYHEPTETUUECKOM,
MUILEBOM M SKOJIOTHYECKOH 0e30MacHOCTH, TPOOJIeM 3IpaBOOXPAHEHUS.

W3yueHne Xxumuu:

crocoOCTBYET — peaji3allid  BO3MOXKHOCTEH  JUlsi  CaMOpa3BUTUA U
(OpMUPOBAHUSA KYJILTYPbI IMUHOCTH, €€ 0011eH U (PYHKIMOHATBHONH IPAMOTHOCTH;

BHOCUT BKJIaJl B (JOPMHPOBAHME MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEH
o0yJaromuxcsi, HaBBIKOB HX CAMOCTOATENBbHOM  y4eOHOW  AEATEIbHOCTH,
DKCIIEPUMEHTANIbHBIX M HCCIEI0BATEIbCKMX YMEHHH, HEOOXOJMMBIX KaK B
MIOBCEJAHEBHOI J)KM3HU, TaK U B IPO(ECCUOHAIBLHOM J1eSITeIbHOCTH;

3HAaKOMHUT CO CleUU(PUKON HAyYHOIO MBILIUICHUS, 3aKJIaJbIBACT OCHOBBHI
IICJIOCTHOTO B3IJIa HAa CMHCTBO MPHUPOJIBI M YEJIOBEKA, SIBIACTCA OTBETCTBCHHBIM
9TanoM B pOPMUPOBAHNH €CTECTBEHHO--HAYIHOI TPAMOTHOCTH O0YUaIOIIHNXCS;

croco0CTBYeT (POPMUPOBAHUIO LEHHOCTHOTO OTHOLIEHHS K €CTECTBEHHO-
-HAY4YHBIM 3HAHUSAM, K IPUPOJE, K YEJIOBEKY, BHOCUT CBOMH BKJIa/l B 9KOJIOIHYECKOE
oOpa3oBaHHe 00y4aIOIUXCH.

JlanHple HampaBiieHUs B OOYYEHMM XUMHMHM OO€CIEeYMBAIOTCS Creru(UKon
colepkaHus  y4eOHOro mpeaMeTa, KOTOPBI  SIBIAETCS — MEJaroru4ecku
alanTHPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMHHU Ha OMpPENeNEHHOM dTane eé
pa3BUTHSL.



Kypc XxuMuu Ha ypoBHE OCHOBHOTO OOLIEro 00pa3oBaHMs OPUEHTUPOBAH HA
OCBOEHHE OOYYaIOIMMHUCS CHUCTEMBI TEPBOHAYATBHBIX TOHATHH XWMHWH, OCHOB
HEOPraHWUYE€CKOW XHUMHM M HEKOTOPBIX OTACIHbHBIX 3HAYMMBIX IIOHSITHU
OPraHUYECKON XUMHH,

CrpykTypa coaepiaHHsl MpOrpamMmbl 10 XUMUM C(OPMUPOBAHA HA OCHOBE
CHUCTEMHOTO moaxoaa K e€ m3ydenuo. CoaepykaHHue CKIIAJIbIBACTCA M3 CHCTEMBI
MOHATHHA O XUMHUYECKOM 2JICMEHTE M BEIIECTBE M CHCTEMBI IOHATHN 0 XUMHYECKOU
peakiuu. OO0e O3TU CHUCTEMBl CTPYKTYPHO OPraHU30BaHbI 10 [PUHLIUITY
MIOCJICA0BATEIBHOIO Pa3BUTHS 3HAHUIM HAa OCHOBE TCOPECTHUYECCKUX MPEIACTABICHUM
pPa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YUE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHHS;

— [lepuoaunueckoro 3akona Jl. 1. MeHnjiesieeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHUS O CTPOEHUM aTOMa U XUMUUYECKOU CBSI3H;

— IIPEJCTaBJEHUN 00 IJIEKTPOJUTHUYECKON AUCCOLMALMA BEILIECTB B
pacTBOpax.

TeopeTnueckue 3HAHHUA pPacCMaTPUBAIOTCS HAa OCHOBE OMIMPHUYECKH
MOJIYYeHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOTO
VPOBHS K JPYroMmy, BBITONHSS (YHKIUHA OOBSICHEHHS W TPOTHO3ZUPOBAHUS
CBOMCTB, CTPOCHUSI U BO3MOKHOCTEH MPAKTHUYECKOTO MPUMEHEHUS M IOJTy4YEeHUs
M3y4aeMbIX BEILCCTB.

OcBoeHue mporpaMMbl 1O XUMUHA  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEACTABICHAS O XMMHUYECKON COCTABIIAIONIEH HAYYHOM KapTUHBI MHUpa B JIOTHKE
€€ CHCTEMHOM IPUPOAbI, LEHHOCTHOIO OTHONIEHUA K HAy4YHOMY 3HAHUIO H
METOJaM T[O3HAaHUS B Hayke. V3ydeHue XUMHUU MPOUCXOJUT C IPUBJICUYEHUEM
3HAHUN M3 paHee M3YUYEHHBIX YYEOHBIX IpeaAMeToB: «OKpyXaUMi MUp»,
«buonorus. 5—7 knaccei» U «Pusznka. 7 Kiacey.

[lpy wW3y4yeHUH XHUMHHM TIPOUCXOAUT (OPMHUPOBAHHE 3HAHUH OCHOB
XUMHUYECKON HAyKU KaK O0JIACTH COBPEMEHHOI'0 €CTECTBO3HAHMUS, IMPAKTUYECKOM
JICATEJIBHOCTH 4YECJIOBCKA M KAaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOU KYJIBTYPBI.
3amauya ydeOHOro mpeamera COCTOUT B (OPMHPOBAHHUH CHCTEMbI XHMHUYECKHX
3HAHUH — BaKHEHIIMX (DAKTOB, MOHATHI, 3aKOHOB U TEOPETUUECKHUX MOJOKECHHH,
JTOCTYMHBIX 0000mIEHNIT MHPOBO33PEHUYECKOTO XapakTepa, sA3bIKa HAyKH, B
NpUOOIIEHUH K Hay4YHbIM METOJiaM [O3HAHUS IPH HU3YYEHHH BEIIECTB H
XUMHYECKHX peakuuil, B (OPMUPOBAHUM M PA3BUTHH 1103HABATEILHBIX YMEHUN U
MX I[PUMEHEHUU B Y4eOHO-II03HABATEIBHOH M  y4eOHO-HCCIe10BaATEIbCKON
JESATEIBHOCTH, OCBOCHWHM TPaBHJI O€30MacHOro oOpamieHus ¢ BEHICCTBAMH B
MOBCEAHEBHOMN KHU3HH.

[Tpy u3ydYeHUM XMMHUM HA YPOBHE OCHOBHOIO 0011ero o0pa3oBaHUs BaXKHOE
3HauYeHUe MPUOOpesu Takue LIeJIH, Kak:

— ¢opMupoBaHHE WHTEICKTYaJIbHO pa3BUTOM JHMYHOCTH, TOTOBOM K
caM000pa30BaHHI0, COTPYAHHYECTBY, CAMOCTOATEIBHOMY NPHHATHIO PEIICHNH,
CIOCOOHOM a1anTHPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHUSAM KU3HU;

—  HalpaBJICHHOCTh OOY4YEeHUS HA CUCTEMaTH4ecKoe [MpUOOIIeHne
o0yJarmmxcsi K CaMOCTOSATEJIbHOM IO3HABATEIbHOW JESTEIbHOCTH, HAyYHbIM



METO/IaM MO3HaHUS, (OPMHUPYIOUIMM MOTHBALHIO M Pa3BUTHE CHOCOOHOCTEH K
XUMMHU;

— obecrnie4eHre yCcJIOBHM, CIIOCOOCTBYIOIIMX MPUOOPETEHUI0 00yYarOIUMUC
OmnbITa Pa3sHOOOpA3HOU JICSITEILHOCTH, MO3HAHUS M CaMOIIO3HAHMS, KIHOUYEBBIX
HABBIKOB (KJIIOUYEBBIX KOMIIETEHIIMH), MUMEIOIIMUX YHHUBEPCAIbHOE 3HAYCHHUE JId
pa3JIMYHBIX BUJIOB JEATEIBHOCTH;

— (¢opmupoBaHue o00mEeH (YHKIMOHAIBHOW M €CTECTBEHHO-HAy4YHOU
rPAMOTHOCTH, B TOM 4YHCIE€ YMEHHUH OOBACHATL W OLEHUBATH SBJICHUA
OKPYKAIOIIEr0o MUpa, UCIHOJIb3yS 3HAHUSI M OIbIT, MOJTYYEHHbIE MPU H3YYEHUU
XMMHH, TPUMEHATH HMX TPHU PEIICHWH TMPoOJeM B TOBCETHEBHOW KU3HU U
TPYAOBOH JI€ITEIbHOCTH;

— (QopmupoBaHue y 00y4arOIUXCAd T'YMaHUCTUYECKHX OTHOILICHWH,
MOHUMAaHUSl [EHHOCTH XHUMHUYECKHX 3HAHWHM JJIs BBIPAOOTKH DKOJIOTHYECKH
1enecoo0pa3HOro TMOBEJEHUSI B ObITY M TPYJAOBOM JAESATEILHOCTH B MEJSX
COXpaHEHHMS CBOETO 310POBbS U OKPYKAIOLIECH IPUPOAHON CPEIIbI;

— pPa3BHTHE MOTHBAMK K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJI H
CAMOBOCIMTAHMIO HAa OCHOBE YCBOEGHHS OOILEYENOBEUECKHX 1IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQWISI U HAMPABICHHOCTH NATBHEUIIIETO
oOy4eHusl.

OOmiee YHCIO YacoB, OTBEACHHBIX JUIA M3YYCHHS XMMHHM Ha YpPOBHE
OCHOBHOTO 0011ero oOpa3zoBanus, coctapisier 136 yacon: B 8 kiacce — 68 yacos (2
gaca B HEJIe0), B 9 kimacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPKXAHUE OBYUEHMUSI

8 KJIACC

IlepBoHayaibHbIe XHMHYECKHE MOHATHSA

[Tpeamer xumuu. Poib XMMUM B JKU3HU uyejiOBeKa. XUMUS B CUCTEME HaVK.
Tena wm BemecTBa. DPU3MYECKUE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE
BemiecTB. [loHATHE 0 MeTOMaxX Mo3HaHWs B XUMHUH. UHCTHIE BelllecTBa M CMECH.
CnocoObl pa3geneHust CMecei.

ATOMBI ¥ MOJNEKYJIbl. XHUMUYECKHUE »3JIeMeHTbl. CUMBOJBI XUMHUYECKUX
371eMeHTOB. [IpocTbie U Cl10KHbIC BellleCcTBA. ATOMHO-MOJICKYJISIDHOE YUEHHE.

Xumuueckas ¢opmyna. BajaeHTHOCTH aTOMOB XHMHYECKHX 3JIEMEHTOB.
3aKk0H TIOCTOSHCTBA cocTaBa BemlecTB. OTHOCHTENbHAd aToMHas Macca.
OTHOcuUTENBHAsT MOJIEKYJIsIpHas Macca. MaccoBasi 10Jisi XUMHYECKOTrO JIEMEHTA B
COEIMHEHMH.

KomuuectBo BemiectBa. Moiab. Mossipnas macca. B3anMocBsA3b KOJHYECTBA,
Macchl M YMCIAa CTPYKTYPHBIX €AMHMII BemiecTBa. Pacuérel mo dopmynam
XUMHYECKAX COCTUHCHHUIA.

DU3HMYECKUE U XUMHUUYECKUE ABJICHUSA. XUMHYCCKast peaKkius U €€ MpU3HAKH.
3aKOH COXpaHEHHUs Macchl BelllecTB. XHUMHUuUeckue ypaBHeHus. Knaccugukanus
XMUMHUYECKUX peakuuii (COeTMHEHUS, PA3I0KECHN, 3aMCILICHHS, OOMEHa).

Xumuueckuit IKCHepumMenm:

3HaKOMCTBO ¢ XHMHYECKOH IMOCYI0i#, mpaBmwiIaMu paboTel B JaOOpaTOPUU U
npuémamu obpaleHus: ¢ J1abopaTopHbBIM 000PY/I0BAHUEM, U3YUYEHHE U OIHUCAHUE
(pu3nuecKknux CBOMCTB 0O0pa3l0oB HEOPraHUYECKUX BEIIECTB, HaOJIOJCHUE
¢usmyeckux (raBjJeHUWE BOCKA, TasgHHE JIbJa, pacTHpPaHHE caxapa B CTYIIKE,
KUTIEHWE M KOHJEHCAlMsI BOJbI) M XMUMHMUYECKHX (FOpEHHE CBEYH, MPOKAIMBAHUE
MEIHOI MPOBOJIOKH, B3aUMOJCHCTBHE MelIa ¢ KUCIIOTOI) SBICHII, HAOMOICHUE U
ONMCAHUE TPHU3HAKOB IPOTEKAHHSA XUMHYECKUX peakiuil (pa3yioKeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KUCIIOTHI ¢ XJIOPUAOM Oapus, pa3ioKEeHUE I'MAPOKCUaA
meau (II) mpu HarpeBanuu, B3aumoieMcTBHE XKeje3a ¢ pacTBopoM conu meau (11),
M3YYCHHE CIIOCOOOB pa3AelICHHS CMEcCEi: ¢ MOMOINBI MarHuTa, (UIBTPOBAaHHE,
BHITIAPUBAHUE, AUCTUIUIAIMA, XpomaTorpadus, MpoBeICHHE OYUCTKH MTOBAPEHHOMN
cojiu, HaOMIOJeHWe W  ONUCaHUE  pe3yJbTAaTOB  MPOBEIECHUS  OIbITA,
WUIKOCTPUPYIOIIETO 3aKOH COXPAHEHHMS MAacChl, CO3/IaHUE MOJIEJeH MOJIEKYJI
(I1apOCTEepPKHEBBIX ).

BaskHelillIne MPeACTABUTEIH HEOPraHNYECKHX BellleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucnopon — ajieMeHT U mpoctoe
BemiecTBo. HaxokieHue Kuciopoja B TpUpoEe, (PU3UUECKHME M XHUMUYECKUE
corictBa (peakiuu roperus). Oxcuapl. [lpumenenune kuciopoma. CrocoOsl
MOJIy4eHHMsI KHCiopoAa B Jabopatopud M OpoMbIuieHHOCTH. KpyroBopor
KHcJIoposa B pupoje. O30H — amIoTponHas MOIA(DUKAIHS KHCIOPOIA.

TenmoBoit 3pdekT XUMHUYECKOHW pEaKIud, TCPMOXHUMHUYCCKHE YpaBHCHHS,
IK30- U DHJOTEPMHYECKHE peakiuu. TOIIMBO: yrojiib U MeTaH. 3arps3HeHue
BO3/yXa, YCUJICHHE NIAapHUKOBOTO 3 (exTa, pa3pyllieHre 030HOBOTO CIIO4.



Bomopoa — »sinemeHT M mpocroe BemiecTBo. Haxoxknenuwe Bopopoja B
npupone, GU3MYECKHUEe U XHUMHYECKHE CBOICTBA, WPUMEHEHHE, CIOCOOBI
nosryueHus. Kucnorsl u comnm.

MousipHblil 006EM ra3oB. Pacu€Tsl N0 XMMHUUECKUM YPaBHEHUSIM.

dusnueckne cBoMcCTBa BOAbl. Boma kak pactBopurtens.  PacTBOpBIL
HacplnieHHble ¥ HEHACBIIIEHHBbIE PAcTBOPbl. PacTBOpMMOCTH BEHIECTB B BOJIE.
MaccoBas /10715 BellecTBa B pacTBope. XMMUYECKUE CBOMCTBA BO/Ibl. OCHOBaHMSI.
Posib pacTBOpPOB B IpUpPO/Ie U B XKU3HU yeloBeka. KpyroBopor Bojbl B IIPUPO/IE.
3arpsizHeHHE NPUPOAHBIX BOJ. OXpaHa U OUMUCTKA IIPUPOJIHBIX BO/I.

Knaccudukaumsa Heopranuueckux coenuHenuil. Oxcuabl. Knaccudmkanmsa
OKCHJIOB:  cosieoOpasyroue  (OCHOBHBIE,  KHMCJIOTHBIE, aM{(OTepHbIE) U
HecosneoOpasytomme. Homenknarypa okcuaoB. Du3HUECKME W XUMHYECKUE
cBOKMCTBa OKCH/IOB. [lomy4deHne okcumos.

OcHoBanusi. Krnaccudukanus ocHoOBaHMM: IIENOYM M HEPACTBOPUMBIC
ocHoBanus. Homenkimarypa ocHoBanuii. PHU3HUECKHE M XUMHYECKHE CBOWMCTBA
ocHoBaHuU. [TonydeHne OCHOBaHUHN.

Kucnotel. Knaccudukamusa kucnor. Homenkmarypa kucinor. Pusndeckue u
XUMHUecKkHe cBoicTtBa kuciaor. Psp akruBHoctu MmeramioB H. H. bekerosa.
[TonydeHue KUCIOT.

Comu. Homenkmarypa coneir. @u3nyeckne U XMMHYECKUE CBOMCTBA COJICH.
[Tonydenue conen.

["eneTHyeckas CBSI3b MEKIY KJIaCCAMU HEOPTAHUYECKUX COEOUHEHHIA.

Xumuyeckui IKcnepumenm:

KaueCTBEHHOE OIPEJICIICHUE CONEPKaHUs KUCIOpOJda B BO3/yX€, MOIyUYCHHE,
coObupaHue, pacro3HaBaHWE W H3YyUYEHHE CBOMCTB KHUCIIOPOJa, HaOIIoAeHHe
B3aMMOJICHMCTBUSI BEIIECTB C KHMCIOPOAOM M YCIOBUS BO3HMKHOBEHUS U
NpeKpalieHuss ropeHust (ro)kapa), O3HAKOMJICHHE C o0O0pa3llaMu OKCHIOB U
ONMMUCAHUE HX CBOWCTB, IIOJy4YE€HHE, COOHMpaHHE, PACIIO3HABAHHE W H3Y4YECHUE
CBOMCTB BOJI0poO/ia (ropeHue), B3auMojeicTBie Bojopojaa ¢ okcujaoM meau (1)
(BO3MOXKHO HCIIOJIb30BAHUE BUICOMATEPUATIOB), HAOIIOACHHE 00pa3iioB BEIECTB
KOJIMIECTBOM | MOJb, HCCIEeTOBaHHE OCOOCHHOCTEW pacTBOPEHHS BEIIECTB C
pa3IMYHON pPACTBOPHUMOCTBHIO, IPUTOTOBJIICHUE PACTBOPOB € OMNpPEACIEHHOM
MacCOBOM J10J1ell pacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE BOJIbI C METallJIaMU
(HaTpyeM M KaJblieM) (BO3MOXKHO  HMCIOJb30BAaHUE  BUJICOMATEPUATIOB),
UcclieIoBaHHe 00pa3lloB  HEOPraHWYECKHMX BEIIECTB PA3JIMYHBIX  KJIACCOB,
Ha0II0/IeHNEe U3MEHEHHUS OKPAacCKH MHIMKATOPOB B PACTBOPAX KUCIOT U ILIEIOYEH,
u3yueHue B3ammojelicTBus okcuma mend (II) ¢ pacTBopom cepHOM KHCIIOTHI,
KHCJIIOT € METajulaMHi, peaklWi HEUTpa3aluH, IOJTYYECHHE HEPACTBOPHMBIX
OCHOBAHHUI{, BBITECHECHHUE OJIHOTO METallyla JIPYTMM W3 PacTBOpa COJH, PEIICHUE
JKCNEPUMEHTANIBHBIX 3a7ady 1o TeMme «BakHelmue Kinacchl HEOPTaHMYECKHUX
COEIMHEHUI.

IMepuoauyeckuiit 3axkoH u Ilepuoauyeckas cHcTreMa XHMHYECKHX
yiemenToB JI. U. MenjaeneeBa. CrpoeHue aroMoB. XHMHYECKasl CBS3b.
OKHCINTEIBHO-BOCCTAHOBUTE/IBHbIE PeaKIMH



[lepBbie MOMBITKM KIACCH(MUKAIMK XUMUYECKUX dieMeHTOB. [loHsaTue o
rpyNax CXOJHbIX JJEMEHTOB (IIEJIOYHbIE W NIEJIOYHO3EMENBHBIE METAJLIbI,
rajJoreHbl, HHEPTHBIC Ta3bl). DIIEMEHTBI, KOTOPbIE 00pa3yroT aM(OTEPHbBIC OKCHJIBI
U TUIPOKCHU/IBI.

[lepuoanueckuit 3axoH. [lepuoanyeckas cucreMa XMuMHUYECKUX 3JIEMEHTOB /1.
HU. MenneneeBa. KopoTkonepwognas W UIMHHONEPUOAHAs  (hOPMBI
[Tepuoauueckon cucrembl xumuueckux iemeHtoB . M. MenneneeBa. [lepuomsi
u rpynnbl. DU3MYECKUl CMBICI MOPSAKOBOIO HOMEpPa, HOMEPOB MEepHojia U
IPYIIILI AJIEMEHTA.

Crpoenne aromoB. CoctaB aToMHBIX szep. M3otonbl. DnekTporbl. CTpoeHHe
INEKTPOHHBIX  000J0YEK AaTOMOB MepBbIX 20 XUMHUYECKMX  DJEMEHTOB
[Teproauueckoin cucremsl [[. M. MenneneeBa. XapakTepuUCTHKAa XMMHUYECKOIO
aJIEMEHTa 110 ero nosoxeHuto B [lepuoaudeckoit cucreme [[. 1. Menneneena.

3aKOHOMCPHOCTH M3MCHCHHS pajJuyca aTOMOB XHUMHYCCKHUX 3JICMCHTOB,
METAIMYCCKUX U HEMETAJUIMYECKUX CBOMCTR M0 IPYIIaM U NEpUoaam.

3navenue [leproauyeckoro 3axkoHa u [leppuoauyeckon CUCTEMBI XUMUYECKUX
IEMEHTOB U1l pa3BUTHA Hayku W mnipakTuku. . WM. MenneneeB — y4y€Hbl
IpaXK/IaHHH.

Xumuyeckas: CBA3b. KoBajieHTHass (IIOJISIpHAsT W HEIOJISIpPHAsl)  CBSI3b.
DAEKTPOOTPUIATEILHOCTh XUMHUYECKHX 2JIEMEHTOB. IOHHAS CBS3b.

Crenenp  okucineHus.  OKHCIUTENBHO--BOCCTAHOBHUTENBHBIE  PEAKIIMH.
[Tpouieccrl okucaeHus U BoccTaHOBIEHUS . OKUCIIUTENN U BOCCTAHOBUTEIN.

Xumuyeckuit IKcnepumenm:

U3y4YeHHE 00pa3lloB BEUIECTB META/UVIOB MU HEMETAJUIOB, B3aUMOJICHCTBUE
FHPOKCHA LIMHKA C PAcTBOpPaAMU KHUCIOT M LICJIOYEH, TPOBEJACHHE OIIBITOB,
WUIIOCTPUPYIOLIMX  NPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIUN
(ropeHue, peakiuu pa3noKeHUs, COEAUHEHHUS ).

Mescnpeomemmupnie ceasu

Peanu3anusi MEXIpeAMETHbIX CBSA3€H NpPU M3y4YCHUHM XUMUU B 8 KJjacce
OCYILIECTBIISICTCSl 4Y€pe3 MCMONb30BAHME KaK OOMIMX €CTECTBEHHO--HAYUHBIX
MOHATHN, TAK W MOHATHM, SBIAIOUIMXCS CHCTEMHBIMH I OTAEIBHBIX NPEAMETOB
€CTECTBEHHO--HAYYHOI'O IUKJIA.

OO0mue ecrecTBEHHO--HAYyUHbIE TMOHATHUS: HAY4YHBIN (hakT, THUIIOTE3a, TEOPHS,
3aKOH, aHaliu3, CHHTE3, KiIaccupuKalus, MNePUOJUYHOCTb, HaOJIOACHHE,
IKCIEPUMEHT, MOACIIMPOBAHKUE, U3MEPECHHUE, MOJICIIb, ABJICHUE.

@du3mukKa: Marepus, aroM, OHJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHI,
U30TOIBI, PalHOAKTUBHOCTB, MOJIEKYJIA, YJIEKTPUYECKHUM 3apAjl, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (PU3NYECKUEC BEITUYHHBI, CIHHHIIBI
U3MEPEHHUs, KOCMOC, TUIaHEeThl, 3BE31b1, COTHIIE.

buonorus: porocunrtes, apixanue, ouocdepa.

I'eorpadms: armocdepa, ruapocdepa, MHUHEpANbl, TOPHBIE TMOPOIBI,
MOJIE3HBIE UCKOMAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecrBo U XUMHYECKasi peakuusi



[Teproanyeckuii 3akoH. [leproanyeckas cucrema XUMHYECKUX 3JeMeHTOB [1.
. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHHWHM CBOMCTB
XUMHYECKHX DJIEMCHTOB TIEPBBIX TPEX TMEPHOJOB, KaiMs, KalbIUid H HX
COEJUHEHUH B COOTBETCTBUMU C [OJIOKEHUEM 7jieMeHTOB B Ilepuouueckoii
CUCTEME U CTPOECHUEM UX ATOMOB.

CrpoeHme BemecTBa: BBl XHMHYECKOW CBSA3H. THIBI KPUCTAITHYECKUX
PELIETOK, 3aBUCMMOCTh CBOWCTB BEIIECTBA OT THIA KPUCTAIUIMYECKOW PEIIETKH U
BHJ1a XUMHUYECKOM CBSI3H.

Kiaccudukanuss 1 HOMEHKIATypa HEOPraHWYCCKUX BEILECTB. XUMHYECKHC
CBOMCTBA BEUIECTB, OTHOCAIIMXCA K pa3IMYHBIM KjaccaM HEOpPraHWYECKUX
COCAMHEHUMN, TCHETUYECKAs CBS3b HEOPraHUYECKUX BEILECTB.

Knaccudukanms XuMUYECKUX PEaKIUi M0 pa3IMdHbIM MPU3HAKaM (10 YUCTY
M COCTaBy YYacTBYIOIIUX B PEaKIMHM BEHICCTB, 10 TeIioBoMY 3ddekry, mo
M3MEHCHHIO CTECIICHEH OKHUCICHMS XMMHUYECKHX JJIEMEHTOB, M0 OOpaTUMOCTH, IO
YYACTHUIO KaTajau3aTropa). DK30- U DHAOTEPMHUUECKUE PEaKlMU, TEPMOXUMHUYECKHUE
ypaBHEHUS.

[TorsiTHE O CKOpOCTH XHMH4YeCKOH peakumu. [loHsTHe 00 0OpaTHMBIX H
HEOOpaTUMBIX XUMHUECKUX peakiusx. [IoHsTHEe 0 rOMOreHHBIX U T'eTePOreHHBIX
peakuusix. [Tonstue o karanuze. [loHsiTHe 0 XUMHUYECKOM paBHOBeCHU. DaKTOPBHI,
BIMAIONIME Ha CKOPOCTh XMMHUYECKOW pEaKUUW M TMOJOKECHHE XHUMHUYECKOTO

PaBHOBCCHAL.
OKHCIUTEILHO-BOCCTAHOBUTEIILHEIC PEaKInHu, BJ'IeKTpOHHBIﬁ OanaHc
OKHCIIMTEILHO-BOCCTAHOBUTECIBHOM pPE€aKIuu. CocraBnenue ypaBHCHHﬁ

OKHUCJIMTEJIbHO--BOCCTAHOBUTEJIBHBIX ~ PEAKLUH C  MCIOJB30BAHHMEM  METOJIa
3JIEKTPOHHOTO OataHca.

Teopus 37EKTPOJUTUYECKON AUCCOLMALIMU. DIEKTPOIUTHI U HEIEKTPOJIUTHI.
KatuoHsl, aHHOHBI. MeXaHH3M JUCCOLMAIIMU BEIIECTB C Pa3/IMYHBIMH BHUIAMHU
XUMHYEeCKOU cBsA3U. CTernenb aquccouuannu. CHIbHBIE U CJ1a0bIE 3JIEKTPOJIUTHI.

Peakiiuu HOHHOTO 0OMeHa. YCJIOBHSI POTEKaHUs peaKkuii HOHHOTro oOMeHa,
MOJHbIC M COKpAauUICHHbIE HOHHBIC YpaBHEHuUs peaxkuuil. CBoHCTBa KHCIIOT,
OCHOBAaHMH W COJeH B CBETE€ TMPEIACTABICHUN 00 IICKTPOJIUTHYECKOMN
nucconuanyu. KauecTBeHHbIE peakiiuu Ha UOHBL. [loHATHE O THApOIIU3E CONei.

Xumuueckuii yxcnepumenm:

O3HAKOMJICHHE C MOJICJISIMM KPUCTAUIMYECKUX PEIIETOK HEOPTraHWYECKHX
BCIICCTB — META/UIOB M HeMETa/uioB (rpadura M anmasa), CIOKHBIX BELISCTB
(xmopuna HaTpuA), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peaKiuu
OT BO3ICHCTBHUA pa3IMYHBIX (AKTOPOB, MCCIEAOBAHUE DIEKTPOMPOBOTHOCTH
pacTBOpPOB  BEIICCTB, IIpollecca JMCCOIMAIMM KHUCIIOT, MWIeJOYed H  COJIeH
(BO3MOXKHO  WCIIOJb30BAHME BHUJACO  MATEPUANIOB), MPOBEACHUE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKA  MPOTEKAHMS  PEeakuuMid  HMOHHOTO  OoOMeHa
(oOpa3zoBanMe ocaaka, BbIJEJIEHHE Tas3a, o0Opa30BaHHWE BOIBI), OIBITOB,
WUTIOCTPUPYIOIINX ~ MPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX  pEaKIUN
(ropeHue, peakiuu pa3lIoKEHUs, COSIUHEHHS), PACIO3HABAHUE HEOPTaHUYECKHUX
BCILIECTB C IOMOIIBK  KAUECTBEHHBIX pEakiMid Ha HOHbI, pElICHUE
IKCIIEPUMEHTAJILHBIX 3a/1a4.



HemeTa/lsibl H UX COeIUHEHHUSI

OO6mrass xapakrepucTuka ranoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTeleHn okucieHusa. CTpoeHue U (PU3NYECKUE CBOWMCTBA MPOCTBIX
BELIECTB — rajoreHoB. XHMMHYECKHME CBOWCTBA Ha MpuUMepe  XJjopa
(B3aMMOJEHCTBUE € METallaMM, HEMeTa/ulaMM, I1eslo4amu). XJIOPOBOAOPOL.
Cosnsinast KMCIIOTa, XMMHYECKHE CBOMCTBA, MOJydeHue, npuMeHenue. JleicTsue
XJlopa M XJIOPOBOAOPOJA Ha OpraHU3M 4eloBeKa. BakHeHIme XJI0opuabl M HX
HaXO0KJIEHHE B IIPUPO/IE.

OOwiass xapakrepuctuka 31eMeHToB VIA-rpymnnsl. OCoOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC CTENneHH okucieHus. CTpoeHue u (U3MYECKHE CBONCTBA
IPOCTHIX BELIECTB — KUCIOPOJA U Ccepbl. AJTIOTPOIHBIE MOJAU(DHUKALIMHE KHUCIIOPOAa
M cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOAOPOA, CTpoeHHUE, PUBNYECKUE U
XUMHUYeCKUE cBoMcTBa. OKCUIBI CEPbI KaK MPEICTAaBUTENIN KHUCIOTHBIX OKCH/IOB.
CepHast  kuciora, (Quznueckue U XUMHUYECKME CBoicTBa (oOume  Kak
NpeJICTaBUTEN Kilacca KHCJIOT M crneuupuueckue). XUMHUECKHE peakllMH,
JeKallie B OCHOBE MPOMBIIIIEHHOTO Croco0a TMOMYy4YeHHS CEPHOM KHCIOTHI.
[Ipumenenue cepHoi KUCa0Thl. CoJIM CEPHOM KUCIIOThI, KAYECTBEHHAs PEAKIMA Ha
cynbgar-uoH. HaxoxzaeHue cepbl M e€ coelMHEHUH B mpupoje. XUMHUECKOe
3arpsI3HCHUE OKPYXKALIECH Cpefibl COCJIUHECHUSAMH Cepbl (KMCIIOTHBIE JOK/IH,
3arpsi3HEHUE BO3yXa U BOJOEMOB), CIOCOOBI €r0 MPeA0TBPALCHHUS.

Oobmas xapakTtepucTuka 37eMeHTOB VA-rpynmbel. OCOOCHHOCTH CTPOCHHUA
aTOMOB, XapaKTEpHBIE CTENEHU OKUCICHHS. A30T, pacnpoCTpaHEHHE B MPHPOJE,
du3nveckne u XUMUYECKHUe CBoMcTBa. KpyroBopor a3ota B npupoje. AMMHAK, €ro
(pu3nUecKue U XMMUYECKHE CBOMCTBA, MOJIydeHHE U TpuMeHeHue. Conu aMMOHHus,
HX Qu3nUecKue U XUMHUYECKHE CBOMCTBA, MpuMeHeHHe. KauecTBeHHas peakuus Ha
MOHBI aMMOHMSI. A30THas KHUCIOTa, €€ MOIy4YeHHe, (PU3UYECKUE U XUMHUYECKUE
cBoiicTBa (oOlIMe Kak TMpeACcTaBUTeNsi Kiacca KUCIOT M creruduyeckue).
Ucnonp3oBaHWe HUTPATOB M COJEH AaMMOHUSA B KayeCTBE MHHEPAJIbHBIX
yoopeHuid. XuMHUUYeCKoe 3arpsi3HEHUE OKPYIKAIOLIEH cpe/ibl COeIMHEHHSIMU a30Ta
(KUCJIOTHBIC JIOKJM, 3arps3HEHHME BO3AyXa, MouBbl M BojaoémoB). Docdop,
annotponHbie Momudukamuu docdopa, GuznUECKHe M XUMHYECKHE CBOMCTBA.
Oxkcun pocopa (V) u pochopnas kucnora, puzndeckue U XUMHYECKUE CBONCTBA,
nostyueHue. Mcnosb3oBanue GocgaroB B Ka4eCTBE MUHEPAIBHbIX YI0OpEHUIA.

Ob6mias xapakrepuctuka 3aeMeHToB [VA-rpynmnel. OcoOeHHOCTH CTPOCHHS
aTOMOB,  XapakKTEepHBIC  CTEMEHH  OKHCICHHA.  YIVIEPOJ,  AIOTPOMHBIC
MOAM(DUKALIMK, PpacIpoCTpaHEHUe B TpUpoae, (usMueckue U XUMHYECKUE
cBorcTBa. Ancopoums. KpyroBopor yrinepona B npupojae. OKcuasl yriuepojaa, ux
dusnveckne W XUMHUYECKHE CBOWCTBA, JICUCTBHE HA IKHBBIC OPTraHU3MBIL,
MOJyYeHUE U TPUMCHEHHUE. DKOJIOTMUECKUE TPOOJIEMBI, CBA3aHHBIC C OKCHIOM
yraepoaa (IV), rumoreza rno0anbHOrO MNOTEMJIEHUs KIMMAara, [MApPHUKOBBIN
s dext. YrompHast Kuciaota u e€ conu, X GUu3nYecKre U XUMUYECKHE CBOWCTBA,
NooydyeHHe U npuMmeHeHue. KadecTBeHHas peakuus Ha KapOOHAaT-HOHBI.
Ucnone3oBanue kapOOHATOB B OBITY, MEAUIIMHE, POMBIIUIEHHOCTH U CEIBCKOM
XO35HCTBE.



[TepBoHayanbHbIE MOHATUS 00 OPraHUYECKHUX BEILECTBAX KaK O COEIUHEHUSX
yriepojaa (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, DTAHOJ, TIIMIIEPUH, YKCYCHAs KUCIIOTA).
[IpuponHble HMCTOYHUKH YIJIEBOJIOPOAOB (YyroJib, HPUPOOHBIA Ta3, HEPTH),
NPOAYKTBI UX mepepaboTku (OeH3MH), UX POJib B OBITY U IPOMBIIUIEHHOCTH.
[ToHsiTe 0 OMONOrMYECKU BaXKHBIX BEIIECTBAX: KUpax, OeKax, yrieBojax — u ux
polmM B KM3HH 4YenoBeKa. MarepualbHOE €IMHCTBO OpPraHAYECKUX H
HEOPTraHMYECKUX COEAUHEHHH.

Kpemuuii, ero @Qu3uyeckue U XUMHUYECKUE CBOWCTBA, [IOJIyYEHUE U
npumMenenue. CoenuHeHHus KpeMHust B rnpupopae. OOmme mnpeacraBieHus 00
okcuae kpemuust (IV) m kpemuueBoit kuciore. CHIMKaThl, UX HCMOJIB30BAHUE B
OBITY, B MPOMBIIUIEHHOCTH. BakHelmuye CcTpOUTENbHbIE MATepUasbl: KepaMHKa,
CTEKJIO, IIeMEHT, OeToH, kene300eroH. [Ipobnemel O6e30macHOro MCHoJb30BaHUS
CTPOUTENBHBIX MATEPHUAIIOB B TTOBCEHEBHOM JKU3HH.

Xumuueckuu yxcnepumenm:

U3ydyeHHe 00pa3liOB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJIIHOM KHUCIOTBI,
MPOBEACHNE KaYeCTBEHHBIX PEaKIMid Ha XJIOPHI-HOHBI M HAOTIOACHNE MPH3HAKOB
MX TIPOTEKAHHs, OMBITHI, OTpakaromme (HU3NYEeCKHe W XUMHYECKHE CBOHCTBA
raJIoreHOB M UX COEAUHEHHUA (BO3MOKHO WCIIOJIb30BAHUE BHUJICOMATEPHAIIOB),
O3HaKoMmJIeHHWE ¢ oOpa3uaMud XJIOpUAOB (TaJIOTCHU/IOB), O3HAKOMIICHUE C
oOpasmamu  ceppl W e  COCIMHEHUSAMH  (BO3MOXKHO  HCIOJB30BaHUE
BHICOMATEPHUAIIOB), HAOIMIOIEHNE TIpollecca OOYTIMBAaHUA caxapa Moj JCHCTBHEM
KOHLIECHTPHUPOBAHHOW CEpPHOM  KHUCIOTBL, M3Y4EHUE XHUMHYECKUX CBONCTB
pa30aBIEHHON CEPHOM KUCIIOTHI, IPOBEJCHUE KAYECTBEHHON peakiluu Ha cyibdar-
MOH M HaONFOJICHUE NpU3HAKa €€ MPOTEKaHUs, O3HAKOMJICHUE C (PHU3MUYECCKUMHU
cBOMcTBAMHM a3zota, ¢ochopa M HUX COCAMHEHHH (BO3MOMKHO HCIOJIb30BaAHUE
BUICOMATEPUAIIOB), 0Opa3namMu a3oTHbIX U (HOchHOpHBIX yA0OpeHuH, MoIyyeHue,
coOMpaHue, pacrio3HaBaHWUE W M3YYEHHUE CBOWCTB aMMHakKa, IPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHUS U (Pochar-uOH M U3YYEHHE NMPU3HAKOB
MX [IPOTEKAaHUs, B3aUMOACHCTBUE KOHLICHTPUPOBAHHON a30THOM KUCIIOTHI C MEJIBIO
(BO3MOKHO MCIIOJIb30BAHUE BUICOMATEPUAJIOR), M3YUYCHUE MOJIesIeN
KPUCTAIUTMUECKAX PEIIETOK anMasa, Tpaduta, QyinepeHa, O3HAKOMIICHHE C
npolLeccoM aAcopOIMM  pPacTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YITIEM U
YCTPOMCTBOM IIPOTHBOra3a, IOJIyYyeHHe, coOupaHue, pacrio3HaBaHUe U HU3ydeHHE
CBOMCTB YIJICKMCJIOTO ra3a, NPOBEJICHUE KaYeCTBCHHBIX peaklMi Ha KapOOHAT M
CUIIMKAT-MOHBl M HM3YYEHHME NPHU3HAKOB HX [MPOTEKAHMA, O3HAKOMIICHHE C
NPOAYKIMEH CHIMKATHOM MPOMBINUIEHHOCTH, PEIIEHHE HJKCIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BaxkHennme HeMeTaluTbl U X COCTUHEHUSY.

Meraibl 1 X COeAMHEHHU S

OO01as xapakTepuCTHKa XUMHYECKUX 3JIEMEHTOB — META/ZIOB HA OCHOBaHHU
ux nojoxenuss B Ilepuogmueckon cucreme XMMHUYECKUX odiaementoB JI. M.
MenneneeBa u ctpoeHuss atoMoB. CTpoeHre MeTtaisioB. MeTtamin4deckas CBS3b U
METAIUIMYECKAass ~ KPUCTA/UIMYECKas  PEHIETKA.  JINEKTPOXUMUYECKHUU  PAll
HarnpspkeHu mMetaiuioB. Ou3znyeckue U XMMUYECKue cBoicTBa MetauioB. O0mue
CcrocoObl  nojtydeHus: meTajuioB. [loHsTHE O KOPpO3UM METAJLIOB, OCHOBHBIE



CHOCcoObl 3aumThl UX OT Koppo3uu. CruiaBbl (CTallb, YYTrYH, AIOPaJIOMHHHUH,
OpoH3a) ¥ UX MPUMEHEHHUE B OBITY U MPOMBIILIICHHOCTH.

[{enounbie mMeTaibl: nonoxenue B llepuoandeckoil cucreMe XMMHYECKUX
aeMmenTos J[. M. MenpaeneeBa, CTpO€HHE MX aTOMOB, HAXOXJECHHUE B IPUPOJIE.
du3nyeckre ¥ XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kainus). OKcuibl U
TMIPOKCHIBl HaTpusd M Kanud. lIpumenenue mIENOYHBIX METAIIOB M HX
COEIMHEHUM.

[IlenouHo3eMenbHBIE  METaUIbl MarHMd W KaJbLMH: IOJIOKEHWE B
[lepuoauueckoil cucteme xumuueckux ateMeHtoB [[. M. Menaeneesa, crpoeHue
MX aTOMOB, HaXOKJICHHUE B IpUpoe. PU3HIECKHE U XUMUYECKHE CBONCTBA MarHus
M Kanpuus. Baxkselimme coeauHeHus Kaupuusi (OKCHI, THJIPOKCHI, COJIH).
JKé€cTkocTh BOIBI M CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHWI: nosiokeHue B lleproanyeckon cucteMe XMMUYECKUX JJIEMEHTOB
JI. 1. MenneneeBa, CTpOCHUE aToMa, HaXOXACHUE B mpupoje. PuznyecKkHe U
XMMHYECKUE CBOMCTBA alllOMHHUA. AMQOTEpHbIE CBOMCTBA OKCHJIa U THIPOKCHIA
AITFOMUHHSA.

Keneso: nonoxkenne B Ilepnoanyeckon cucreMe XUMUYECKHUX 2JIEMEHTOB /.
1. MenneneeBa, CTpoeHHE aroma, HaxokjaeHWe B mpupoge. Dusmueckue u
XUMHUYECKHE CBOMCTBA kele3a. OKCUIbI, TIpOKCU bl U con xkenesa (I1) u xenesa
(I1I), ux cocTaB, CBOMCTBA M MOJTYYCHUE.

Xumuueckuii y3xcnepumenm:

O3HAaKOMJIEHHE C O00pa3llamMM MeTa/lloB M CIUIaBOB, MX (DPU3MUYECKUMHU
CBOMCTBAMH, M3y4CHHE  PE3yJIbTATOB KOPPO3UHM  METAIOB  (BO3MOMKHO
UCIOJIb30BAaHUEC BHACOMATEPUAIOB), OCOOCHHOCTEH B3aUMOACHCTBHUA OKCHJA
KalblMsl M HATpus C BOAOH (BO3MOXHO HCIOJBb30BAHHE BHICOMATEPHATIOB),
MCCIIEIOBAaHNE CBOMCTB JKECTKOM BOJIBI, IIPOIECCA TOPEHUS XKejne3a B KUCI0pOJIe
(BO3MOKHO  HCIIONb30BAaHHWE  BHJIEOMATEpPUAOB), IPU3HAKOB  IPOTEKaHUs
KaYeCTBEHHBIX PEaKLMi Ha MOHbI: MarHus, KaJbLUs, alllOMHHHSA, IUHKA, ’Keje3a
(I1) u xenesza (II1), meau (11), HaGuroaeHUE U OMIUCAHUE MTPOLECCOB OKpAILIMBAHUS
[UIAMCHH HWOHAMM HATPWsl, Kaaus W Kaiblus (BO3MOXKHO HCIOJIb30BaHUC
BUIEOMATEPHAIIOB), UCCIeI0BaHNE aM(pOTEPHBIX CBOWCTB TMIPOKCHAA ATIOMHHUA
¥ THJIPOKCH/IA IIMHKA, pEIIEHUE YKCIIEPUMEHTANILHBIX 3a/a4 10 TeMe «Bakueimme
METaJUIbl U UX COCIUHEHUS.

XUMHS M OKPYAKAOWIAs cpea

Bemecrtsa m marepuanel B IOBCEAHEBHOM KHM3HM 4enoBeKka. besomacnoe
MCTIOIB30BAaHUE BELIECTB M XMMHUYECKHUX peakuui B ObiTy. IlepBas momours mnpu
XUMHYECKUX 0)KOTaxX M OTPABJICHUAX.

XUMHYECKOE 3arpsA3HEHUE OKPYKaIoLIEH cpelbl (IIpefciibHas AOIyCTHMast
KOHIeHTpanus Bemects, ganee — [[IJIK). Posib xumMuu B pemieHuH 3K0I0rM4ecKux
npodnem.

Xumuueckui IKCnepuMenm:

u3yyeHre oOpa3loB MaTepUANIOB (CTEKIO, CILIaBbl METAILIOB, MOJIHMEPHBIE
MaTepuabl).

Mesicnpeomemmnpnie ceéasu



Peanmzarust MeXMNpPEeIMETHBIX CBA3CH MpH W3YYeHHMH XUMHH B 9 Kiacce
OCYIIIECTBISAETCS 4Yepe3 WCIOJb30BaHWE KaK OOIMMUX EeCTECTBEHHO-HAYYHBIX
MIOHATHN, TaK W TOHATHH, SBISTFOIIUXCS CHCTEMHBIMH JIJISI OTICIBHBIX MPEIMETOB
€CTECTBEHHO--HAyUHOI'0 IUKJIA.

OOuue ecTeCTBEHHO-HAYUYHbIe MOHSATHUS: HAay4dHbIM (pakT, rumoresa, 3aKoH,
TEOpuWs, aHamu3, CHHTE3, KiIacCudUKalug, NEpPUOAUIHOCTb, HaOIIOICHHE,
IKCIICPUMEHT, MOJICTHPOBAHUE, H3MEPEHUE, MOJICIb, SBICHHUE, TapPHUKOBBIN
3P PeKT, TEXHOJIOTUSI, MATCPUAJIBI.

duszuka: Marepusi, aroMm, 3JICKTPOH, NPOTOH, HEUTPOH, MOH, HYKIIWJ,
M30TOIIbl, PaJMOAKTHBHOCTb, MOJIEKYJa, SJIEKTPUYECKUH 3apsj, IMPOBOJHHUKH,
MOJYNIPOBOJHUKH, JAMDJICKTPUKH, (POTODIEMEHT, BEIIECTBO, TeI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, T'a3, PACTBOP, PACTBOPUMOCTH, KPHCTAITHYECKAsT
peméTka, CIUiaBbl, (PU3MYECKHE BEHYWHBI, CIUHUIBI W3MEPEHHS, KOCMHYECKOEe
MPOCTPAHCTBO, TIAHEThI, 3BE3/1b1, COJHIIE.

buonorusi: ¢otocunHres, apixaHue, Ouocdepa, sKocucTemMa, MHUHEpPAIbHBIC
y10OpeHus, MEKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIILHBIC BEIIECTBRA.

['eorpadms: armocdepa, ruapocdepa, MHUHEpAIbl, TOPHBIE MOPOJIBI,
TOJIC3HBIC UCKOTIAeMbIe, TOILTUBO, BOJIHBIC PECYPCHI.



INNIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA IMTPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBLHEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS IMPOrpaMMbI  OCHOBHOI'O  0OIIEro
o0Opa3oBaHMs MOCTUTAIOTCS B XOA€ OOyYeHMs XHMHU B €IUHCTBE yueOHOW u
BOCIUTATENIBHON AEATEIBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMH POCCHHUCKUMH
COI[UOKYJIBTYPHBIMH UM JTYXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH, IPHUHITBIMH B
oOLIecTBE IMpaBUJIaMU M HOPMAMU I[IOBEJIEHUS M CIOCOOCTBYIOT IIpoLeccaM
CaMOIMO3HAHWS, CAaMOPA3BUTHS U COIMAIM3AIIMU 00YYarOIIMXCS.

JIM4HOCTHBIE ~ pe3yJNbTAThl  OTPAXKAIOT  TOTOBHOCTH  OOy4alOIIMXCA
PYKOBOJCTBOBATbCA CHCTEMOIl TO3UTHBHBIX IIEHHOCTHBIX OpHEHTAlHid H
paclIMpEHHE OIbITa JAEATEILHOCTU HAa €€ OCHOBE, B TOM YHCIIC B YACTH:

1) naTpMOoTHYECKOr0 BOCIIMTAHUA:

LICHHOCTHOI'0 OTHOILUCHMS K OTCUCCTBECHHOMY KYJIBTYPHOMY, HCTOPHUCCKOMY
M HAy4yHOMY HACIEOWI0, MOHMMAHUA 3HAYCHUS XUMHYECKOM HAyKH B JKHU3HU
COBPEMEHHOI0 OOIIeCTBa, CIOCOOHOCTH BIAAETh AOCTOBEPHOM MHGMOpMAIHEH O
MEPEIOBBIX JOCTHKEHUAX M OTKPBITUAX MHPOBOM M OTEUECTBEHHOM XHMHH,
3aMHTEPECOBAHHOCTH B HAYUHbBIX 3HAHUSX 00 YCTPOMCTBE MUpa U 00LIECTBa;

2) rpakaaHCKOro0 BOCIIUTAHUSA:

MPEACTABICHUA O COLMAJbHBIX HOpPMAax © TMPaBHJIAX MEKINYHOCTHBIX
OTHOIICHUHN B KOJUICKTUBE, KOMMYHHUKATUBHONW KOMIICTEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIEeIOBATENbCKOW, TBOPYECKOM W JIPYTUX  BHJAX
JIeSITEJIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM COBMECTHOH MIEATEIBHOCTH MPH
BBITIOJIHEHUN Y4COHBIX, TTO3HABATENbHBIX 3a/1a4d, BBIMOJHEHUH XHMHUYCCKUX
IKCIIEPUMEHTOB, CO3aHUMN YUYE€OHBIX MPOEKTOB, CTPEMIICHHUS K B3aUMOTIOHUMAHHIO
¥ B3aMMOIIOMOIIM B TIpOIleCCE JTOW Y4eOHOI JeATEIBHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TIOBEJACHHE M TIOCTYIIKH CBOHUX TOBApUILEH C TIO3UIUU
HPaBCTBEHHBIX U IPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUM IMOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMUS:

MHUPOBO33PEHUYECKUE TIPEACTABICHHUSA O BEUIECTBE M XMMHUYECKOW PEAKIINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKH M COCTaBIAIOIINE
OCHOBY [IUIsi TOHUMAHUS CYIIIHOCTH HAYYHOW KApTHHBI MUpPA, MpPEJACTaBIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSl TNPUPOJIbI, B3aUMOCBS3SIX YEJIOBEKA C
[IPUPOJHON CPEIOH, O POJIM XHMHUH B IIO3HAHUHU ITHX 3aKOHOMEPHOCTEH;

[MO3HABATEIbHBIC MOTHBBI, HATIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHHUM TI0
XMUMHH, HEOOXOauMBbIe N1 00bsICHEHHS HaAOJI0NaeMbIX MPOLECCOB U SIBJICHWH,
MO3HABATEIbHOW, WH(POPMAIIMOHHON M YUTATEIBLCKOU KYJIBTYPHI, B TOM HYHCIE
HaBBIKOB CaMOCTOSITE/IbHOM padoTbl ¢ Y4eOHBIMH TEKCTaMH, CIPABOYHOM
JUTEPATYpPOH, JOCTYNHBIMU TEXHUYECKMMH CpeACTBAMH HMH(POPMALIMOHHBIX
TEXHOJIOTHH;

MHTEpPEC K OOyYEHHMIO M TI03HAHHIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTHL K CaMOOOpa30BaHHUID, TMPOEKTHOM M MCCIEJ0BATEIBCKOM
JIeSITeJIbHOCTH, K OCO3HAHHOMY BbIOOPY HAIpPaBIECHHOCTH W YPOBHSI OOYUeHHs B
JaJbHEHIIIEM;



4) popMHPOBAHHSA KYJILTYPHI 310POBbA:

OCO3HAHHME IIEHHOCTU JKWU3HU, OTBETCTBEHHOIO OTHOLIEHUA K CBOEMY
3/I0POBBI0, YCTAHOBKH Ha 3J0POBBIA 00pa3 »KW3HU, OCO3HAHHE IOCIEICTBUNA H
HEIPUSITUE BPEHBIX MPUBLIYCK (YHIOTPEOICHHS aJIKOI0JIsl, HAPKOTHUKOB, KYPEHHUs),
HEOOXOIMMOCTH COOJIIOJIeHUsT MpaBuia  0€30MacHOCTH TNpu  oOpalleHuH ¢
XMUMHUYECKIMHU BEIICCTBAMHU B OBITY U peasibHOM JKU3HH;

S) TpYA0BOIo BOCIIHTAHMS :

UHTEpeC K MPAKTUYECKOMY M3y4YeHUI0 Npodeccuil u Tpyaa pa3IuyHOro poja,
YBaXXCHUE K TPyAYy M pe3ysibTaTaM TPYAOBOM ACSTCIBHOCTH, B TOM YHUCIEC Ha
OCHOBE TMPUMEHEHUA TMPEAMETHBIX 3HAHUA 10 XHMHH, OCO3HAHHBIA BBIOOP
MHAMBHYAJIbHOM TPACKTOPUH MPOAOLKCHHS 00pa30BaHMs ¢ YYETOM JIMYHOCTHBIX
MHTEPECOB U CMOCOOHOCTH K XMMHUHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
YCIICIIHOH TIPO(ECCHOHATTBHON IEATETFHOCTU U Pa3BUTH HEOOXOIMMBIX YMEHHH,
rOTOBHOCTH a/IalITUPOBATHCS B PO ECCHOHATIBHON cpejie;

6) 3K0JIOrHYeCKOro BOCIIUTAHUS

IKOJOTHYECKH I1e7eco00pa3Hoe OTHONICHHE K TPHPOAE KaK HWCTOYHHUKY
KU3HM Ha 3€MIIe, OCHOBE €€ CYNIECTBOBAHUsA, MOHUMAHNE LIEHHOCTU 3I0POBOTO U
Oe3omacHoro oOpa3a JKU3HH, OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY
(pU3UYECKOMY U TCUXMYECKOMY 3J0POBbIO, OCO3HAHUE IIEHHOCTU COOJIKO/ICHUS
MpaBuiI O€3011aCHOTO MOBEACHUS MPH PabOTe C BEHIECTBAMM, & TAKKE B CHTYAIHsX,
YTPOKAIOMINX 3A0POBBIO U JKU3HH JIFOAECH;

CIIOCOOHOCTH MPHUMEHSATHh 3HAHMS, MOJYYaEMbIE MPU HU3YYEHUH XUMHH, IS
pELIEHUS 3a/ia4, CBSI3aHHBIX C OKPY:KaIOIICH IPUPOIHON CPENOM, /1JIS TOBBIIICHUS
YPOBHSI  JKOJOTMYECKOM  KYyJIBTYpbl, OCO3HaHMs IJ100anbHOIO  XapakTepa
IKOJIOTMYECKUX IMPOOIeM M IMyTeHl HUX pelIeHUsl IMOCPEACTBOM METOJO0B XHUMUH,
9KOJOTMYECKOTO MBIIUIEHUSA, YMEHUS PYKOBOJCTBOBATHCA UM B IO3HABATEILHOM,
KOMMYHHKAaTHUBHOMN U COIIMATIbHOM MPAKTHKE.

METAINPEAMETHBIE PE3YJIbTATHI

B cocraBe MeranpeJMETHBIX pe3yJbTaTOB BBIACISIOT 3HAUYMMbIE JIJId
dbopMUPOBaHNMSA MHPOBO33PCHMsI OOIICHAYYHBIC TOHATHS (3aKOH, TEOpHs,
MPHUHLIKI, THITOTE3a, (akT, cucTeMa, MpoIecc, SKCIEPUMEHT U APYroe.), KOTOpbIe
UCIOJIb3YIOTCS B €CTECTBEHHO-HAYUHBIX YYEOHBIX NIpeIMeTax U MO3BOJISIOT Ha
OCHOBE 3HAHUI W3 3TUX MpeAMEeTOB (POPMHUPOBATH IPEACTABICHUE O LEIOCTHOMN
Hay4yHOW KapTHHE MUpa, U YHUBEpCAJIbHbIC yueOHbIC AeHCTBUS (MTO3HABATE/IbHBIC,
KOMMYHHUKATHBHBIC, PETYJIATHBHBIC), KOTOpbIE 0OecrneuuBaioT (OpMUPOBAHUE
FOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHMPOBAHUIO M OCYIIECTBICHHIO y4eOHOM
NEATEIBHOCTH.

Ilo3naBare/ibHbIEe YHHBEpPCAJIbHbIE YdeOHbIe el cTBUs

ba3oBrle 1oru4ecKue 1eicTBUs:

YMEHHSI HCMOJb30BaTh NPHUEMBI JIOTHUECKOTO MBIIUIEHUS IPU OCBOCHHUH
3HAHUM: PACKPBIBATh CMBICI XMMHUYECKMX MOHATHH (BBIAEIATh UX XapaKTEPHbIE
NPU3HAKY, YCTaHABIMBAaTh B3aMMOCBA3b C JIPYTHMU TOHATHSIMH), HCIOIb30BaTh
MOHATHUS ISl OOBICHEHUS OTJEIBHBIX (DAKTOB U SIBJIICHUI, BHIOUPATh OCHOBAHUS U
KpUTEpUU JUIsl KJacCU(UKALIUU XUMUYECCKUX BELIECTB M XMMHUYECKHX PpeaKlUi,
YCTaHaBJIMBATh TPUYUHHO-CIICJACTBEHHBIC CBS3M MEXKAY OOBEKTaMU H3Yy4YeHHS,



CTPOUTH JIOTUYECKHE pacCykAeHUs (MHAYKTUBHbIE, JeAYKTUBHBIE, MO aHAJIOTHH),
JIeaTh BBIBOJIBI M 3aKJIFOUEHUS;

YMEHUE TPUMEHATh B IIPOIIECCE IO3HAHMS TIOHSATUS (IIPEIMETHbIE U
METaNpeAMETHbIE), CHMBOJIMYECKHE (3HAKOBBIC) MOJIEIIN, UCIOIB3YyEMbIe B XUMHUH,
peoOpa3oBLIBaTh LIMPOKO MPUMEHSIEMble B XUMHH MOJIEJIbHBIE MPEJACTAaBICHUS —
XMMHUYECKUH 3HaK (CHMMBOJ DJJIeMEHTa), XMUMHUecKas (opMysira U ypaBHEHHE
XUMHYECKOW PEaKIMH — MPU PEIICHUH Y4eOHO-T03HABATENbHbIX 3a/1a4, C YYETOM
ITUX MOJIEJbHBIX IPEJCTABICHUN BBISBISITH U XapaKTepPU30BaTh CYIIECTBEHHbBIE
NPU3HAKK U3Y4acMbIX OOBEKTOB — XMMUYECKHUX BEIIECTB U XMMHUYCCKUX PEaKLUi,
BBIABIATH  OOIIME  3aKOHOMEPHOCTH, NPHYUHHO-CJICACTBEHHBIC CBA3M U
IIPOTUBOPEYHS B H3y4aeMbIX MPOLECCAX U SABJICHHIX.

ba3zoBble Hccaea0BaTe IbCKUe JeHCTBUA:

YMEHHUE HCIIO0Ib30BaTh TOCTABJIEHHBIE BOIPOCHl B KAue€CTBE HHCTPYMEHTA
MO3HAHHWA, a TaKkKE B KAueCTBE OCHOBBI Ui (HOPMUPOBAHMUS THUIIOTE3bI I10
IPOBEPKE MPABHIILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

MpUOOpETEHNE OMbITa MO TUIAHUPOBAHUIO, OPTAaHMU3alUd M TIPOBEIACHHUIO
YYEHHYECKUX OJKCIEPUMEHTOB, YMEHHE HaONIoJaTh 3a XOIOM TpoIlecca,
CaMOCTOSTENILHO NPOTHO3UPOBATL €ro pe3ysbTar, GopMyIupoBaTh 0000IICHUS U
BBIBOJIBI 110 PE3YJIbTaTaM IIPOBEIAEHHOIO OIIbITA, UCCIICA0BAHUS, COCTABIATh OTUET
0 TIPOJIEIaHHO padoTe.

Pabora c undgopmanmei:

yMeHHE BBIOMpaTh, aHAIM3UPOBATH M HUHTEPHPETUPOBATH HHOOPMAIUIO
pa3MYHBIX BUAMOB W (DOPM MPEICTABICHUS, TIONYYaCMYI0 M3 Pa3HBIX HCTOYHUKOB
(Hay4YyHO-TIONYJIApHAsE  JIUTEpaTypa XUMHYECKOIO COJCpPIKAHUsA, CIPABOYHbIC
nocobusi, pecypchl MHTepHETa), KPUTUYECKH OLIEHUBATH IMPOTUBOPECUUBYIO HU
HEJ0CTOBEPHYIO MH(POPMALIHIO;

YMEHUE MPUMEHSTh pa3IMYHbIe METOMbl U 3alpPOChl MPU MOUCKE U O0TOOpe
UH(GOpPMAIIUK W COOTBETCTBYIOIUX J[AHHBIX, HEOOXOJIUMBIX JIJIsS BbINOJIHEHUS
yueOHBIX U [103HABATEJIbHBIX 3a/1ay ONpPEesIEHHOrO TUIIA, IIPUOOPETEHUE OIbITA B
o0nacT WCMOJB30BaHUS  HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIAJICHUE KYJbTYpOI aKTHBHOTO UCMOJb30BAHMS PA3IHMYHBIX TOUCKOBBIX CHCTEM,
CaMOCTOATENLHO BBIOUPATh ONTUMAIBHYIO (POpMY MpeAcTaBiIeHUS UHPOPMALIUUA 1
WLIIOCTPUPOBATh pellaeMble 3aJa4d HECIOKHBIMU CXEMaMu, JHarpaMMaMH,
ApyrumMu popmamMu rpauKu U UX KOMOWHALIMSIMU;

YMEHHE HCIOJb30BaTh M aHAJIM3MPOBATL B Ipouecce y4eOHOW W
MCCJIeIOBATENBCKON JeSTeIbHOCTH MH(OPMALIMIO O BIUSHHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SICTBA M TPAHCIIOPTa HAa COCTOSIHME OKPYKAIOWIeH MNpUpOIHOM
CpE/IbI.

KoMMyHHKATHBHBIC YHHBEpPCAJIbHbIC YYeOHbIe 1eHCTBHSA:

YMEHHUs 3a/aBaTh BOMPOCH (B XOjA€ auanora W (MJId) AMCKYCCHHM) TO
CYHmIECTBY  OOCYKIaeMoil  TeMbl, (OPMYyIHpPOBAaTh CBOM  MPEATOKECHUSA
OTHOCUTEIBHO BBIITOJIHEHHS MPE/IIOKEHHON 3a]a4H;

YMEHUST  TOPEJICTABISATH  MOJIYYCHHBIE  pe3yJbTaThl  IM03HABATEIIBHOU
JEATEIbHOCTM B YCTHBIX M IIMCBMEHHBIX TEKCTax; JIeJlaTh IPE3CHTaLUI0



pe3yJNbTATOB BBHIMOJHEHHUS XMMHUYECKOrO HKCIIEpUMEHTa (J1a0opaTOpHOro OIbITa,
71ab0opaTopHOit paboThI MO MCCIEIOBAHNIO CBOICTB BEMIECTB, y4€OHOTO MPOEKTa);
YMEHHsI y4eOHOro COTPYJHHUYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEJILHOW M MUCCJEAOBATEILCKON  JIEATEIBHOCTH  [PU  PELICHUU
BO3HUKAIOIIMX IpOOJEeM Ha OCHOBE yu€ra OOLIMX MHTEPECOB M COINIACOBAHMS
no3uimii (00CyKIeHHs,, OOMEH MHEHHUSMH, «MO3TOBBIC HITYPMBDY, KOOPIMHAIHA
COBMECTHBIX JEHCTBUH, OMNPE/CIICHUE KPUTEPUEB IO OLIEHKE KadecTBa
BBITIOJIHEHHOU pabOThl U Apyrue).
PeryjisiTUBHBIE YHHBepPCaJIbHbIE Y4yeOHble 1eHCTBUA:
YMEHHE CaMOCTOSTE/IBHO ONPEACATh LEIU JACATEIbHOCTH, IJIAHUPOBATD,
OCYILIECTBIATh, KOHTPOJIUPOBATH U MPU HEOOXOJAMMOCTH KOPPEKTHPOBATH CBOKO
NeATENLHOCTh, BIOUpaTh Hanbonee 3P pekTUBHBIE CITOCOOBI pelleHusl yueOHbIX U
MO3HABATEIIbHbIX 3a/1a4, CAMOCTOATEIBHO COCTaBIATh WIIM KOPPEKTUPOBATh
MPEATIOAKCHHBIA aIrOpPUTM JCHCTBUH MpPH BBINOJHCHUHU 3aJaHUH €  Y4ETOM
[OJIy4eHMSI HOBBIX 3HAHUH 00 M3ydyaemblX OOBEKTaX — BEILIECTBAX M PEAKLMSX,
OLIEHMBATh COOTBETCTBUE IOJYYEHHOTO pe3yJbTaTa 3asBICHHOW LIENH, YMEHUE
MCII0JIb30BaTh U AaHAIM3UPOBATh KOHTEKCTHI, IPEJIAra€MbI€ B YCIIOBUH 3aJaHU.
IMPEJMETHBIE PE3YJIbTATbBI
B cocraBe mnpeaMETHBIX PE3YyJbTAaTOB [0 OCBOCHHUIO 00S3aTEIbHOTO
cozep)KaHusA, YCTAHOBIEHHOTO JaHHOM denepanbHOM padodeil mporpaMMoH,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOIIMMHCA HAaydHbIC 3HAHHUSA, YMEHHA W CHOCOOBI
nedcTBuii, crneuuduyeckue I OpeAMETHOW obnacth  «XHUMHUS», BHIBI
NEATEIBHOCTH MO  T[OJYYEHHK HOBOrO 3HaHWS, €ro HHTEPIPETAINH,
peoOpa30BaHUIO U NPUMEHEHHIO B PA3JIMUHBIX YYCOHBIX U HOBBIX CUTYyallHsX.
K koHuy o0yuenus B 8 kijiacee npeMeTHbIe pe3yJibTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y 00YUAIOLIUXCS YMEHUIA:
® pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHX MOHSATHH: aTOM, MOJIEKYJa,
XUMHAYECKUN 3JIEMEHT, MPOCTOE BEMIECTBO, CIIOKHOE BEIIECTBO, CMECHh
(oqHOpOAHAS U HEOAHOPOAHAS), BAJICHTHOCTb, OTHOCUTCIIbHASL ATOMHAs U
MOJIeKYJISIpHas Macca, KOJMYeCTBO BelIecTBa, MOJb, MOJSpHas macca,
MaccoBast JA0JSI XUMHUYCCKOTO JJIEMEHTA B COCTMHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, DJIEKTPOOTPHUIIATEIBHOCTh, CTEIEHb
OKHCJIEHHMS, XMMHUYECKas peakius, KiaccHu(puKalus peakiuil: peaxiuu
COCIUHEHHUSI, PEAKUUU PA3JIOKEHUS, PEAKIUU 3aMEIICHUS, PEaAKIUU
oOMeHa, 9K30- U DHJIOTEPMHUYECKHE PEaKIUH, TeIIOBOH 3(pdeKT peakunu,
AApO aTroma, SJICKTPOHHBIM CIIOH aTroma, aroOMHas OpOuTanb, paguyc
aToMa, XUMHYECKas CBs3b, MOJSIPHAS U HEMOJISIPHAS KOBAJIEHTHAS! CBA3b,
MOHHAsl CBSI3b, MOH, KaTHOH, aHMOH, PacTBOp, MaccoBas JI0Js BeIllecTBa
(MpoLeHTHAas! KOHILIEHTPAIUs1) B PaCTBOPE;

® WUTIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XHMHUECKHUX TIOHATHH U
MIPUMEHSTH ATU TTOHATHS IPU ONUCAHUU BEILIECTB U UX MPEBPALICHUH;

® JCIOJL30BaTh XHMHYECKYIO CHUMBOJIMKY JUISI COCTaBICHUS (OpPMYII
BEIIIECTB U YPABHEHUN XUMUYECKHX PEAKIUN;

® OIpe/AeATh BAJICHTHOCTh aTOMOB 3JICMCHTOB B OMHApHBIX COCIHHCHUSAX,
CTENEHb  OKMCIIGHHS  DJIIEMEHTOB B  OMHApHBIX  COCJHHEHHUSX,



MIPUHA/ITIEKHOCTh BEIIECTB K OINpPEAEIEHHOMY KJIACCy COCAMHEHUN 10
dopmynam, BHI XHMHUYECKOW CBs3M (KOBaJ€HTHas ¥ WOHHAs) B
HEOPraHUYECKUX COCAUHEHHUSX;

packpbiBath cMbicn [lepuonnueckoro 3akona JI. WM. Menpgeneesa:
JEMOHCTPUPOBATh NOHUMAHUE NEPHOJUYECKON 3aBUCHMOCTH CBOWCTB
XUMUYECKUX JJIEMEHTOB OT MX mojokeHus B [lepmoamueckoil cucreme,
3aKOHOB COXPaHEHHMsS MaccChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIDHOTO YYEeHUSsI, 3aKOHa ABOTrajpo;

OINUCHIBATh M XapakrtepuszoBarh TabauMuHyro Gopmy llepuoguueckoi
CACTEMBbl XMMMYECKMX JJIEMEHTOB: pa3auyarh TIOHATHSA «IJIaBHas
noarpymnma (A-rpymnmna)» u «modounas noarpynmna (b-rpymma)», maneie n
OONbIINE TEPUOABI, COOTHOCHUTH OOO3HAYCHHS, KOTOPHIC HMEIOTCSA B
tabnuue «llepuonnueckass cucrema xumuuyeckux odnemenroB J[. .
MeneneeBa» ¢ 4YHMCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB
XUMHAYECKHUX JIEMEHTOB (COCTaB M 3apsij AApa, 00IIee YUCI0 IEKTPOHOB
U pacnpe/ieneHue uX Mo 3JIEKTPOHHBIM CIIOSIM);

KJ1acCU(PUIIMPOBATh XUMHUYECKHE JJIeMEHThl, HEOPraHUYECKHUe BELIECTBa,
XUMUAYECKUE peakiuu (M0 YHUCIYy W COCTaBY Y4YacTBYHOIIUX B PEaKIUU
BEIICCTB, MO TEIJI0BoMY 3 deKTy);

XapakTepu30BaTh (OMHUCBIBATH) OOIME XHMHYECKHE CBOMCTBA BEIIECTB
pa3iIMYHbIX KJIACCOB, MOATBEPIKAAS ONMMCAHUE TPUMEPAMH MOJIEKYISIPHBIX
YPaBHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKIINA;

IIPOTHO3UPOBATh CBOMCTBA BEMIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOTO
COCTaBa, BO3MOXHOCTH IIPOTCKAHHS XHUMHUYCCKHX [IPEBpalllCHUN B
PA3JINYHBIX YCIOBHUSIX;

BBIYUCIISITE  OTHOCUTENBHYIO MOJIEKYJSPHYI0 M MOJISIDHYIO MacChl
BEIIECTB, MAacCCOBYIO JIOJNIO XHMHUYECKOTO JJieMeHTa 1o QopMylie
COEIMHEHHUSI, MACCOBYHO JIOJIFO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMUYECKOW peaki1u;

NPUMEHSTh OCHOBHBIE OINEpPalHy MbICJUTEILHOW JIESITeIbHOCTH — aHaJIU3
¥ CHHTE3, CpaBHEHHE, 0000IICHHEe, CHUCTEeMATH3alHIo, KiacchduKammo,
BBIABJICHUE MPHUYUHHO--CIIEICTBEHHBIX CBA3EU — ISl M3YyYEHHUS CBOMCTB
BEIIECTB W XUMHYECKUX PpeaKUuid, eCTEeCTBEHHO-HAyUHbIE METO/Ibl
Mo3HaHUsl — HaOJIJICHUE, W3MEPEHUE, MOJCIMPOBAHUE, SKCHEPUMEHT
(peasIbHBIM U MBICIICHHBIN);

CIENOBaTh  IpaBWJIaM  MOJb30BaHHA  XMMHYECKOM  TOCYJAOH U
nabopaTopHbIM 00OpYIOBaHHEM, a TaKXKe IMpaBujaM oOpalieHus ¢
BELIECTBAMU B COOTBETCTBHM C UWHCTPYKLUMUSIMU IO BbIIIOJTHEHUIO
1a00paTOPHBIX XUMHYECKHUX OIBITOB [0 MOJIYYEHUIO MU COOMpPaHUIO
ra3oo0pa3HbIX BEHIECTB (BOAOpPOJA M KHCIOpPOJAA), TPHUTOTOBICHHIO
pacTBOPOB C ONPEAEIEHHON MacCOBOM J0JIE pacTBOPEHHOIO BELIECTBA,
IUIAHUPOBATh W [POBOJUTH  XMMHYECKHE  DKCHEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB MIEJIOYEH M KUCJIOT C MOMOIIbI UHAUKATOPOB
(makmyc, dheHondTaaeuH, METHIIOPAHK U JAPYIrHe).



K koH1y oOyueHusi B 9 kiacce npeameTHbie pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMHUPOBAHHOCTD Yy O0YUYAIOIIMXCS YMEHUIA:

pacKpbIBaTh CMBICI OCHOBHBIX XHMMHUYECKMX TMOHATHM: XHUMHWYECKUH
3JIEMEHT, aTOM, MOJIEKyJla, WOH, KaTHOH, @HUOH, IIPOCTOE BEIIECTBO,
CJI03KHO€ BEUIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKHCJICHHS, XUMUYECKAsT PeaKiysi, XUMUYEeCKasi CBsI3b, TEIUIOBOI 3 deKkT
peakumMM, MOJIb, MOJIAPHBIK  OOBEM,  PpacTBOpP,  DJIEKTPOJMTHI,
HEDRJICKTPOIUTHI, AJIEKTPOIUTUYECKAS] JIUCCOLMALNS, PEAKIUU HOHHOIO
oOMmeHa, KaTalIM3aTop, XHMMHYECKOE paBHOBecHe, o0OpaTHMMble U
HEOOpaTUMbIE pEAKIIMH, OKHUCIMTEIbHO-BOCCTAHOBUTE/IbHBIE PpEAKIIUH,
OKHCJIUTEIb, BOCCTAHOBHUTEIb, OKHCJICHHE H  BOCCTAHOBJICHHE,
aloTporus, aMm(pOTEpPHOCTh, XUMHUYECKAas CBS3b (KOBAJIGHTHAasl, MOHHAS,
METaJJINYEeCKas), KPUCTAJUIMYECKass peHmETKa, KOPpPO3us METaJUIOB,
CILIaBbl, CKOPOCTb XHUMMYECKOM peakiuu, IMPeJIeIbHO JOIyCTHMAs
koHueHTpaums I1/[K BemecTna;

WJUTIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHMMHYECKHX TOHATHH U
MPUMEHSTH ATU TIOHATHSI IPU ONMUCAHUU BEILIECTB U UX MPEBPALICHUM;
HCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJIMKY IS COCTaBJICHHS (HOPMYII
BCIIECTB U YPABHEHUN XMMHUYECKUX PEaKIIUH;

OTpPECHATh BAJICHTHOCTh M CTENEHb OKUCICHHUS XMMHUYECKHX JIEMEHTOB B
COCOMHEHMSX PAa3IUYHOTO COCTaBa, IPUHAIIEKHOCTH BEHIECTB K
OTIpeIeIEHHOMY KIIacCy COEIWHEHHI 1o (GopMyliaM, BHI XHMHUYECKOU
CBsi3M (KOBAJICHTHAs, WOHHAs, MeETAJUIMYECKasi) B HEOPraHUYECKHX
COEIMHEHMSIX, 3aps)i HOHA MO0 XUMHUYECKOH (hopmylie, XxapakTep cpejbl B
BOJHBIX PACTBOPAX HEOPraHMYECKUX COCIMHEHHMH, TUIT KPUCTAJUIMUYECKOMN
PELIETKM KOHKPETHOTO BELIECTBA;

packpsiBaTh cmbicn [lepumogmyeckoro 3axkona [[. M. MenneneeBa u
JEMOHCTPUPOBAThL €ro IMOHUMAHME: ONUCHLIBATL M XaAPAKTEPU30BATh
Tabsmunyio dopmy Ilepuonnueckoil cUCTEMbl XMMHUYECKHX 3JIEMEHTOB:
pa3nuyaTh TOHATHSA «rnaBHasg noarpynma (A-rpymma)y M «modoyHas
noarpyrnma (b-rpynma)», manelie w OONBIIME TIEPHOABI, COOTHOCHTH
0003HaueHUsI, KOTOpbIE MMEITCS B [epUOAMYEcKoi Tabmuie, ¢
YUCJIOBBIMH  XapAKTEPUCTHUKAMH  CTPOEHUSI  aTOMOB  XMMHYECKHX
9JIEMEHTOB (CcOocTaB M 3apsii  sAapa, oOLIee YHUCIO 3JIEKTPOHOB H
pacnpeeneHue HX MO0 3JEKTPOHHBIM  CJIOSIM), OOBACHATH OOLIUE
3aKOHOMEPHOCTH B U3MEHEHHUHU CBOMCTB 3JIEMEHTOB M MX COEAUHEHUN B
rpejiesiax MajblX MEPHOJIOB U IJIABHBIX MOIAIPYII C YYETOM CTPOCHHS UX
aTOMOB;

KJ1acCU(DUIUPOBATE XUMUYECKUE HIEMEHTbI, HCOPTaHUYECKUE BEIIECTBA,
XMMUYECKHE PEeaKuuy (M0 YHUCIY M COCTABY YYACTBYIOIIMX B PEAKIMH
BEIIIECTB, O TEMJI0BOMY 3P (heKTy, 0 U3MEHEHUIO CTEMeHeH OKUCICHUS
XHUMHAYECKHUX DJIEMEHTOB);

XapakTepu30BaTh (OMMUCHIBATH) 00mMIME U CreuuPUUecKue XUMHYECKUE
CBOWCTBA TIPOCTBIX W CJOXKHBIX BEIECTB, TOJATBEPK/IAs OMUCaHUE



npUMepaMH MOJIEKYJISIPHBIX W HWOHHBIX YPaBHEHHH COOTBETCTBYIOIIMX
XUMHYECKUX PEaKIIHiA;

COCTaBJISITh YPAaBHCHHS OJICKTPOJIMTHYECKOW JUCCOIMAIIMM  KHUCJIOT,
IIEJIOYCH U COJICH, MOJIHBIC U COKPAIIEHHBIC YPABHEHUS PEAKIIUH HOHHOTO
oOMeHa, YypaBHEHHS peakUuid, TMOATBEPKAAOIIUX CYIIECTBOBAHHE
TCHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMH PA3INYHBIX KIIACCOB;
pacKpeIBaTh CYIOIHOCTH OKHCJIMTEIIBHO-BOCCTAHOBUTEIBHBIX —PEaKIUI
MOCPEJICTBOM COCTABJICHHS 2JICKTPOHHOTO OallaHCca ITHX PEaKIIHA;
MPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TPOTEKaHUs XMMHMYECKHUX TpeBpaIlleHHi B pa3inMyYHBIX
YCIIOBHSIX;

BBIYUCIIATh OTHOCHTEILHYIO MOJCKYIAPHYIO H  MOJAPHYIO MacChl
BCIICCTB, MAaCCOBYIO [IOJIF0 XHMHYECKOr0 JJIEMEHTa 10 (dopmylie
COEJIMHEeHUSI, MACCOBYIO JIOJIFO BELIECTBA B PacTBOPE, MPOBOJAUTH PACUETHI
M0 YPABHEHHUIO XUMUYECCKOW PEaKIIUH;

coOmoaTh  MpaBWia  TMOJb30BAHMA  XMUMHYECKOH  TMOCYI0HM |
nabopaTopHBIM 000pyJIOBaHHEM, a TaKXKe IpaBHJIa OOpaIlleHUs C
BEIIECTBAMU B COOTBETCTBUU C HUHCTPYKIMUSMU IO  BBINOJTHEHUIO
1a00paTOPHBIX XUMHUYECKHUX OIBITOB [0 MOJIYYEHUIO U COOMPAHUIO
ra3o00pa3HbIX BELIECTB (AMMHaKa M YIJICKHCIIOTO rasa);

NPOBOAWTh  PEAKIMH, TMOATBEPXKAAIOIINEG  KAaYeCTBEHHBIH  COCTaB
pa3TMuYHBIX BEHISCTB: PACIO3HABATH OMBITHBIM IMYTEM XJIOPHI-, OPOMH/I-,
wonua-, kKapoonar-, Qocdar-, cumukar-, cynbdar-, THIPOKCH]I-HOHBI,
KaTHOHbI aMMOHHSI M HOHbI M3YYCHHBIX METAJIJIOB, NPUCYTCTBYIOIIHE B
BOJIHBIX PAaCTBOPAX HEOPTaHUYECKUX BEIIECTB;

IPUMEHSTh OCHOBHBIE OMEPAIlHH MBICTUTEILHOM JeATeNbHOCTH — aHAJIN3
M CHHTE3, CpaBHEHHE, O0000IIeHNe, CUCTEMATH3AIMIO, BHISBICHHE
MIPUYHHHO-CJICACTBCHHBIX CBS3CH — JUIS M3YYCHHS CBOWCTB BCIICCTB WU
XHMHUYCCKUX PCAKIMH, CCTCCTBCHHO-HAYYHBIC METOAbI TMO3HAHUA —
HaOmoIeHNe, M3MEepeHne, MOJICTUPOBaHNE, IKCIEPUMEHT (peanbHBIH U
MBICJICHHBIH ).



TEMATHYECKOE IIVIAHUPOBAHUE

8 KJIACC
HaumenoBanue KoJsinuecTBO 4acoB
P a3/1eJI0B U TeM KoHTpoJIbHbIE
nn P Bcero P
NporpaMMbl padoThI

Paznen 1. [leproHayaibHbIe XUMHYECKHE IOHATHSA
XHUMHS — BaKHas
o0J1acTh
1.1 €CTECTBO3HAHMSA U 5 0
MPaKTUYECKOMN
| AESTENIbHOCTH YEJIOBEKa |

BemiectBa u
XUMHYECKHE pEeaKIIHU

1.2 15 1

Wroro nmo pazgemny 20

IMpakTuyeckue
pabdoTsI

Pa3znen 2. BaxHeilimne npecTaBuTe/ 1M HEOPraHHYECKHUX BelecTB

Bosayx. Kucnopoj.

4 [lousitue 00 okcupax | : _ 0

79 Bojopon.[lonstue o Q 0
KHCIOTAaX U COMAX
Bopa. PacTBopsi.

2.3 Ilousitue 00 5 1
OCHOBAHUAX
OCHOBHBIE KJIACCHI

2.4 HEOPraHUYECKUX 11 1
COCIMHEHHUH

Hroro no pazuneny 30

JneKkTpoHHbIE (ITH(POBLIE)
odpa3oBaTe/ibHbIE pecypchl

bubmunoreka [JOK
https://m.edsoo.ru/7f41837¢c

bubiuoreka [{OK
https://m.edsoo.ru/7f41837¢

bubmoreka [JOK
https://m.edsoo.ru/7f41837¢

bubimoreka [JOK

~ https://m.edsoo.ru/7f41837¢

bubmmoreka [JOK
https://m.edsoo.ru/7f41837¢

bub6nmuoreka [JOK
https://m.edsoo.ru/7{41837¢

Paznen 3. llepuoanueckui 3akon u Ilepuoanyeckas cucrema xumuyeckux 3jiemenToB I. U. Menaeneesa.



CTpOCHHE aTOMOB. XUMHYeCKasl CBA3b. OKNCIHTEIbHO-BOCCTAHOBHTEIbHbIE PEAKIINH

[Tepuoanueckunii 3aK0H

u [lepuonnueckas
3.1
anemenToB /. U.
Mennene-esa.
Crpoenne aTroma
XHAMHYECKas CBA3b.
OKHUCIIUTENTBHO-
BOCCTAHOBHUTEJILHbBIE
peaxkuuu

3.2

Hroro no pa3neny

Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

CHCTCMAa XHMHYCCKHX

13

68

bubnunoreka [{OK
https://m.edsoo.ru/7f41837¢

bubsmoTteka [{OK
https://m.edsoo.ru/7f41837¢

| bubmoreka [{OK
~ https://m.edsoo.ru/7f41837¢

buomoreka LIOK

~ https://m.edsoo.ru/7f41837¢




9 KUIACC

No
n/n

HaumenoBaHue pa3aesioB u

TeM MPOrpaMMbl

Paspnes 1. BeurecTtBo H XMMHYeCKHE peaKIHH

1.1

1.2

1.3

[ToBTOpenue u yriyonenue
3HAHUU OCHOBHBIX Pa3/iejIoB
Kypca 8 Kiacca

OCHOBHBIE 3aKOHOMEPHOCTH

. XUMHHYCCKHX peaKHHﬁ

:‘)HCKTpOﬂHTHIICCK&H

nucconyanusa. XuMHYECKHE

peakiiuu B pacTBOpax

Hroro no paszngeny

Pa3jnen 2. Hemera/uibl H MX COeTHHEHHS

2.1

2.2

2:3

2.4

OO0miast xapaKTepuCTHKa

XUMHUYECKHUX 371eMeHTOB VIIA-
 rpynnsl. ['ajorensl

OO0miast XxapakTepucTHKa

XUMHWYECKHX dJ1eMeHTOB VIA-
rpynmbl. Cepa u €€ coeIMHEHUs

OO0uiast xapakTepucTHKa

XUMHWYECKHX JIEMEHTOB V A-

rpymmsl. A3oT, docdop u ux

. COCOHHCHMU:

OO6mu1ast xapakTepuCcTHKA

XUMHUYECKHX 1eMeHTOB [V A-

KoJsimyecTBo 4yacos
Kontpoabubie IIpakTtHueckue
Bcero

padoTsl padoThl
5 1 0
4 0 0
8 1 1
17
4 0 1
6 0 0
%) 0 1
8 1 2

JIEKTPOHHBIE
(uugpposrbie)
oOpasoBarejibHbIE

pecypchl

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

. BuGmuoTeka IHOK
~ https://m.edsoo.ru/7f41a636

bubmuoreka [{OK

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

bubnuorexka IJOK

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

bubnmmoreka [IOK
https://m.edsoo.ru/7f41a636

bubmnorexa [IOK
https://m.edsoo.ru/7f41a636

| butnunoreka [JOK

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




IpPYNIbl. YTIEpOa U KPEMHUHU H
UX COE/IUHEHHUS

Wroro no pazngeny
Pasznen 3. Mera/liibl M MX COCIHHEHUNA

3.1 O0611Me cBOHCTBA METAILIIOB

Baxxuenmnme MmeTanibl 0 UX
COEIMHEHUS

32

Wroro no pazaeiny

Paznen 4. Xumus 1 OKpyKRam0mas cpeaa

BemecTBa u MaTCpHUaJibl B
AH3HH YCJIOBCKA

4.1
Wroro no pazgeny

PesepBHOE BpeMms

OBILIEE KOJIMYECTBO HACOB I10
I[TPOI' PAMME

23

16

20

68

bubimuoreka LIOK

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

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

bubmoreka [IOK
https://m.edsoo.ru/7f41a636

bubnuoreka [JOK

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




YYEBHO-METOJUYECKOE OBECIIEYHEHHE

OBPA3OBATEJIbBHOI'O NPOLECCA

OBSI3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYHEHUKA
* Xumus, 8§ kinacc/ Pymsuruc I'.E., ®enpaman @.I'., AKLIMOHEpHOE 0OIIECTBO
«M3narenbctBO «IIpocBenienune»
* Xumus, 9 knace/ Pymsutuc I'.E., ®enpaman @.I°., AknnoHepHoe 001IECTBO
«M3narensctBo «lIpoceeniennes

METOANYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJIS
» Xumus, 8 knace/ Pymsutuc I'.E., ®enpaman @.I°., AKimoHepHoe 001ecTBo
«M3narenbctBo «IIpoceeniennes
» Xumus, 9 knace/ Pymsutuc I'.E., ®enpaman @.I°., AkiinonepHoe o01IecTBo
«M3parensctBo «lIpocBenienne»

["apa H. H.
XUMHUS : YPOKH B
8 KJlacce

nocobue VTSt
yuurens / H. H.
["apa. 2-¢
u3/1., mepepad.

XUMHUA

YPOKH B 8

Ki1acce

["apa H. H.

Mockaa,
[Ipocenienue

2014

['apa H. H.

Xumusi. Paboune
NIPOTPAMMBI.
[IpenmeTHas
JUHUSA y4eOHHUKOB
I E. Pyn3utuca,
@. ['. Penpamana

Xumus. Paboune

POrpaMMbl

["apa H. H.

Mocxksa ,
[Ipoceemenne

2013

[ E. Pynsurtuc,
@.I'. denpaman
Xumusg. & Kiacc.
YuebHuK

Xumus. 8 Kiacc.
YyeOHUK

[
Pynsutuc,
dI.
denpamMan

Mocxksa g
[IpocBenienue

2018

T. A. boposckux
TecTtpl 1m0 XUMHUH
8 KII.
M.:U3narenbCcTBO
«IK3aMeH»

TecTbl 110 XUMHUU

8 KII.

4 B
bopoBckux

A.

M.:U31aTenscTBO
«IK3aMEH»

2015

I E. Pyumsuruc,
@.I. Denpaman
Xumusa. 9 kmacc.
YuyeOHuK

Xumug. 9 kiacc.
Yuebuuk

I~
Pynsutuc,
D.I.
Denpaman

E.

MockBa ;
[Ipocserenue

2019




["apa H. H. | Xumus. I'apa H. H.|Mocksa 2014
['abpycera H. WU.. | 3amaunuk c | labpycea H. | [IpocBemenne

Xumusi. 3alayHUK | TOMOUTHUKOM H..

C IIOMOIIHUKOM,

Kopomenko A.C., | KonTponbHbie Kopomenko M.: Dk3ameH 2016
AmykoBa A. B. | usmepurenbueie | A.C.,

KonTtposnbHbie Marepuasbl SmykoBa A.

U3MEPUTEIIbHBIE Xumusa 9 knacc | B.

MaTepHalIbl

Xumuga 9 Kiace

M.: Dx3amen

Crpensnuikora E. | KoHTpOsbHO- CrpenbHrkoBa | MockBa BAKO | 2017
H. KourponsHo- | usmepurensubie | E. H.

MU3MEPUTEIILHBIC MaTepHalIbl

MaTepHaIbl

H3narenscTBO:

BAKO

HUDPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCBI CETHU

UHTEPHET
8 KJIIACC

1. https://media.prosv.ru/content/?subject=9

2. http://school-collection.edu.ru/catalog/

3. https://xumuk.ru/

4. http://www.chemistry-chemists.com/

5. https://chem8-vpr.sdamgia.ru/

6. https://skysmart.ru/articles/chemistry

7. https://m.edsoo.ru

9 KJIACC

1. https://media.prosv.ru/content/?subject=9

2. http://school-collection.edu.ru/catalog/

3. https:/xumuk.ru/




4. http://www.chemistry-chemists.com/

5. https://chem-oge.sdamgia.ru/

6. https://skysmart.ru/articles/chemistry







