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INOACHUTEJIbHASA 3AIINCKA

[TporpammMa o XMMHUK Ha YpOBHE OCHOBHOTO 00IIeTr0 00pa3oBaHus COCTaBJIEHA HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeIbHOM IPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeactaBieHHbBIX B @I'OC OOO, a takke Ha OCHOBE deaepalbHON
paboueil mporpaMMbl BOCITUTAHUS U € YU4ETOM KOHIICTILIUU MPENoJaBaHus y4eOHOTro MpeaMera
«Xumus» B 00pazoBaTeNnbHBIX opranu3anusix Poccuiickoit enepannu.

[IporpamMa 1no XuMmMuM Ja€T NpeACTaBICHHE O IesaX, oOmed crpareruu oOy4deHHs,
BOCIIUTaHUSI M Pa3BUTUA OOYYAIOLIUXCA CPEACTBAMHM y4eOHOro NpeAMeTa, yCTaHaBJIMBAET
00s3aTeNbHOE IPEIMETHOE COAEpPKAHUE, IPETyCMAaTPUBAECT paclpeAesieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fesiaM U TeMaM IPorpaMMbl [0 XUMHH, OIPEJEISIET KOJINYECTBEHHbIE
U KayeCTBEHHbIE XapaKTEPUCTUKHU COJAEPKAHUS, PEKOMEHIYEMYI0 I0CIIe0BaTeIbHOCTh
U3YyYEHHs] XUMHUH C YUETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JOIMKH y4eOHOro
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuxcs, OnpeaAessieT BO3SMOKHOCTH TpeAMeTa st
peanu3anuu TpeOOBaHUM K pe3ysibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeNIbHOM NMporpaMMbl Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00ydeHUs XUMUU
Ha YpOBHE LeNed H3ydyeHUs MpeaMeTa U OCHOBHBIX BHUJOB Y4eOHO-IIO3HABATEJIbHOM
JESTEIbBHOCTH 00Yy4aroIIerocs 1o OCBOCHUIO y4eOHOIO COJIEpIKaHuU.

3HaHME XUMUH CIIY’)KUT OCHOBOM 1Jis (POpMHPOBAHUS MUPOBO33pEHUS 00y4aroLerocs, ero
IpPEeCTaBICHUN O MaTepHaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (GOPMHUpPYEMble XUMHUEH
IPECTaBICHUS O B3aMMOIIPEBPALLCHUAX SHEPTUU U 00 3BOJIIOLUH BEIIECTB B MPUPOJE, O MyTIX
pemieHus T00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPTEeTUYECKOM, MUILEBON U KOJIOTUIECKON 0€301MacHOCTH, MPOOIIeM 31paBOOXPAHEHUSI.

N3yyenue xumuu:

CHOCOOCTBYET peaju3alii BO3MOXHOCTEH s camMopa3BUTHS U (OpPMHUPOBaHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEN O0yJarommxcs,
HaBBIKOB ~ HMX  CaMOCTOSITENIbHOM  y4eOHON  N1eATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOW JKHU3HM, Tak U B
npodeccuoHaIbHOMN J1eSTeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaIbIBA€T OCHOBBI IEJIOCTHOIO
B3IJIS11a HA €JUHCTBO MPUPO/IBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATarloM B (POPMUPOBAHUU
€CTEeCTBEHHO--HAayYHOH IPaMOTHOCTH 00yYaroIuXcs;

CHocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HAHUSAM, K TMPUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJaJ B 3KOJOTHYecKoe oOpa3oBaHUE
oOydJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMH XMMHMH 00ECHEeuMBAIOTCS CHEeUU(UKON comepikaHus
y4eOHOTO TpeaMeTa, KOTOPbIM SBISETCS NeNarorndecku aJanTHUPOBAaHHBIM OTpakeHHEM
0a30BOI HAyKN XMMHUU Ha ONPEEIEHHOM 3Tarle €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 001Iero oOpa3oBaHUS OPUEHTHUPOBAH HAa OCBOEHUE
00y4aromyUMHUCs CUCTEMbI NTEPBOHAYAIBHBIX TMOHATHH XMMUHU, OCHOB HEOPIraHWYECKOH XUMUU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MIOHATUN OPTraHUYECKOW XUMUH.

CrtpykTypa copep:kaHMsl MPOTrpaMMbl MO XMUMHH C(OpMHUpPOBaHA HA OCHOBE CHCTEMHOIO
nonxona kK e€ mzydeHuro. CopepiaHue CKJIQAbIBAETCSI U3 CUCTEMbI MOHATHH O XMMHYECKOM
DJIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATUH O XuUMHUYeckod peakuuu. OOe 3TU CHCTEMBI



CTPYKTYpPHO OPraHM30BaHbl 10 NPUHLUIY IOCIEAOBATEIBHOIO PAa3BUTUSA 3HAHUN Ha OCHOBE
TEOPETUYECKUX NPEACTaBICHUN PA3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHsI KaK OCHOBBI BCEIO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa JI. 1. MeHieneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— Y4YEHHSI O CTPOCHHMH aTOMa U XMMUYECKOU CBSI3H;

— Mpe/CTaBIEHUI 00 MIEKTPOIUTHYECKOMN TUCCOLMALINY BEILIECTB B PACTBOPAX.

Teopernueckne 3HAHUSA PAaCCMATPUBAIOTCS HA OCHOBE OMIIMPHUYECKHU IIOJIYYEHHBIX H
OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCS IOCIEIOBATENBHO OT OJHOTO YPOBHS K JpYromy,
BBINOJIHASA (YHKIMU OOBACHEHHsS] W IPOTHO3MPOBAHUS CBOMCTB, CTPOEHHS U BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTYYCHHs U3y4acMbIX BEILECTB.

OcBoeHue mnporpaMMbl IO XHMMHHU CIOCOOCTBYET (OPMHUPOBAHUIO TPEICTABICHUS O
XUMUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IPUPOJBI,
LIEHHOCTHOT'O OTHOILEHUS K HAYYHOMY 3HAHUIO U METOJIaM II03HaHUs B Hayke. M3ydyeHne xummun
OPOMCXOOUT C TMPHUBJICYEHUEM 3HAHMM M3 paHee M3YYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buosnorus. 5—7 kinaccel» u «dusuka. 7 Kjace.

[Tpu n3yueHnn XMMHUN TPOUCXOIUT (POPMUPOBAHHUE 3HAHUI OCHOB XUMHUYECKOW HAyKH KaK
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON AESITEIbHOCTH YEJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yuyeOHOro IpeaMeTra COCTOUT B (POPMHPOBAHUU
CUCTEMbl XUMHMUYECKUX 3HAHUH — BaXHEWIIMX (PAKTOB, MOHATUH, 3aKOHOB U TEOPETUYECKHX
MOJIOKEHHUH, JIOCTYIHBIX OOOOMIEHWH MHMPOBO33PEHUECKOT0 XapakTepa, s3blKka HAyKH, B
IPUOOIIEHNH K HAyYHbIM METO/1aM [TO3HAHUS IPU U3YYEHUH BELIECTB U XUMUYECKUX peaKluil, B
(GopMHpOBaHMM W pPa3BUTUM [103HABATENbHBIX YMEHMM M HMX MPUMEHEHHH B Yy4eOHO-
IIO3HABATEJILHOM U yuyeOHO-UCCIIEI0BATENIbCKOM 1€ TeIbHOCTH, OCBOEHUH MpaBUJl GE€3011aCHOTIO
oOpallieHus ¢ BeIeCTBaMU B TOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMsI Ba)XXHOE 3HAUYEHHE
nproOpenu Takue e, Kak:

— (hopMuUpOBaHHE MHTEIIEKTYAJIbHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K caMOOOpa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY TPUHATHIO pEIIEHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKU3HU;

— HampaBJIEHHOCTh OOYyYEHHUS Ha CHUCTEMaTHYeCKOoe MpUOOIIeHHE OOydaroumxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABAaTEJIbHOM  NIEATENBHOCTH, HAy4HbIM  METOAAaM  IO3HAHUS,
(OopMHPYIOLIMM MOTHUBALIMIO M Pa3BUTHE CIOCOOHOCTEH K XUMUU;

— ofecrnieueHue YCJIOBHUM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOLIMMUCS OIbITa
pa3HOOOpa3HON NEATEIbHOCTH, MO3HAHUS M CAaMOIO3HAHHUSA, KJIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIHI), UMEIOIINX YHHUBEpPCAbHOE 3HAUEHHUE JUIsl Pa3IMYHbIX BUIOB JEATEIbHOCTH;

— (hopmupoBanue o61el GyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOM TPaMOTHOCTH, B TOM
quciae YMEHMHA OOBSACHATH M OIICHHWBATh SIBICHUS OKPYKAIOIIErO0 MHUPA, WCIONB3Ys 3HAHHUS U
OMBIT, TOJYYEHHbIE MPU M3YYEHUH XUMHUHU, TMPUMEHATh HMX TNpPU pElIeHUH MpoldieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU 1€ATEIBHOCTH;

— (popMupoBanue y 00yJaromuxcs T'yMaHUCTHYECKUX OTHOUICHUH, MOHUMAaHMsI IEHHOCTH
XUMHUYECKHX 3HAHUU JUI BBIPAOOTKU SKOJIOTMYECKU 11eJIeCOO0pa3HOro MOBeJIeHHs] B OBITY H
TPYAOBOM JEATEIBHOCTH B LEJSAX COXPAHEHHUS CBOETO 3J0POBBbS M OKPYXAIOIIEH MPUPOIHOMN
Cpenpl;



— pa3BHTHE MOTHBAIIUU K O0YYCHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOITIO U CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOCHHS OOIIEUEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npodUiIs ¥ HAPABICHHOCTH JTATbHEHUIIIEro 00ydeHUsI.

OO01miee Ynciio 4acoB, OTBEACHHBIX Ui M3YYEHUS XMMUU HA YPOBHE OCHOBHOTO OOIIETro
obpasoBanusi, coctaBisieT 136 gacoB: B 8 kimacce — 68 yacos (2 yaca B Hezelnto), B 9 kimacce — 68
4acoB (2 4aca B HEJIETIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NIOHATHS

[Ipeamer xumuu. Poiib XMMHM B KM3HM 4YellOBeKa. XUMHUsA B cuUcTeMe Hayk. Tema u
BeulecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperatHoe cocrossHue BeuiecTB. [lonsTue o
METO/ax MOo3HaHMs B XUMUU. UncThie BemecTBa U cMecu. CrocoObl pa3/ieieHus: CMecei.

ATOMBI M MOJIEKYJBl. XHMHUYECKHE DJIEMEHThl. CHMBOJIBI XMMHYECKUX DJIEMEHTOB.
ITpocTeie 1 Ccll0KHBIE BElecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckass ¢opmyna. BalleHTHOCTP aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCHUTEIbHAST MOJIEKYJIIpHAast
Macca. MaccoBasi 10J11 XMMHUYECKOIO JJIEMEHTA B COCJMHCHUH.

KomnuectBo BemectBa. Monb. MoisipHas macca. B3auMMOCBA3b KOJIMYECTBA, MAacChl U
yKclla CTPYKTYPHBIX €AMHUIL BeulecTBa. Pacu€Tsl o popmynam XuMUYECKUX COETUHEHUI.

®usnyeckue U XUMHUYECKHUE SBICHUS. XHUMUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BEIECTB. XUMHUYecKUe ypaBHeHUs. Kiaccupukanus XMMHUYECKUX peakuuit
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHU, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XHMHUYECKOW MOCYIOH, MpaBWIaMU padOTHI B J1a0OpPaToOpuu M NMpUEMaMU
oOpartieHus ¢ 1a0opaTOpHbIM O00OpPYIOBAHHEM, HM3YYEHUE M ONHUCAHUE (PU3MUECKUX CBOWCTB
00pa310B HEOPraHMYECKUX BEIIECTB, HAO0JeHne GU3NYECKUX (IUIaBJIeHUEe BOCKA, TassHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUs BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEJHOI MPOBOJIOKH, B3aUMOJEICTBHE Mea ¢ KUCIOTOM) SABICHU, Ha0It01eHue
U ONMCaHHWE TPU3HAKOB TPOTEKAHUS XHUMHUUYECKUX peakuuil (pasjoxkeHue caxapa,
B3aUMO/IEIICTBHE CEpHON KUCIIOTHI C XJIOpUAOM Oapus, paznoxeHue rugpokcuna menu (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE Keie3a ¢ pactBopoM conu Menu (), usydenme crocoOoB
paszieneHus cMeceil: C IOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BbIIAPUBAHHE, IUCTUIUISLIMS,
xpomaTtorpadusi, TpOBEIEHHWE OYUCTKA MOBApPEHHON COJM, HAONIOJICHWE U ONMCAHUE
pE3yJIbTaTOB IPOBEJIEHUS OIBITA, WIIHOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE
MoJiesielt MOJIEKYI (IIapOCTEPIKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopog — 37€MEHT M IpPOCTOE BEIIECTBO.
Haxoxnenue xucnopojia B pupoje, pU3nueckue 1 XUMHUECKUE CBOMCTBA (PEaKIMU TOPEHHS).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl TOJTy4eHHUs KHCIOpoJa B JIabOpaTopuu U
poMbIUIeHHOCTH. KpyroBopoT kuciopona B mnpupoje. O30H — alioTporHas MOAU(pUKAIUs
KHCIIOPOJIa.

TennoBoil 3¢ (dexkT XUMHUECKOW peakluu, TEePMOXMMHUECKHE YpaBHEHHs, 3K30- U
OHIOTEPMUYECKUE peakUMU. TomaMBO: yroib M MeTaH. 3arps3HEHUE BO3/yXa, YCUJIICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »snemeHt u mpocroe BemiecTBO. HaxoxneHue BoxopoAa B IMpHUPOJE,
¢u3nueckre 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIocO0b! momydeHus. Kucinotel u conu.

MonsipHblii 00bEM ra30B. Pacu€Thbl Mo XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOoAbl. Boma kak pactBoputens. PactBopbl. Hacklmennsle u
HEHACBIIIEHHbIE PacTBOpBL. PacTBOpMMOCTh BellecTB B Boje. MaccoBas J0js BellecTBa B
pacTtBope. XuMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHUEe NPUPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeaumHeHud. Oxcunpl. Kiaccupukamust OKCHIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCcHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyenue okcuaos.

OcHoBanmsi. Knaccudukainus oOcHOBaHMA: MIENOYM M HEPACTBOPHMBIE OCHOBAHHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinot. @usndeckiue U1 XUMHUYECKHE
cBoiicTBa kucaot. P akruBHoctu metauioB H. H. bekerosa. Ilonyuenue kucior.

Comu. Homenknarypa coneil. du3znueckue U XumMudeckue cpoiictBa coieil. [lomydenue
COJICH.

['eneTnyeckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZIeNIEHUE COJEpKaHUs KUCIOpOoJa B BO3AYXE, [IOJIy4eHHUE, COOMpaHue,
pacro3HaBaHHE M HM3y4€HUE CBOMCTB KHUCIOpOJa, HAOIIOJeHHE B3aMMOJCWCTBUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3liaMi OKCHIOB M OINHUCAHWE HMX CBOHCTB, TOJy4YCHHE, COOMpaHUE, pacro3HaBaHUE U
U3ydeHHe CBOWCTB BOaoOpoaa (ropeHue), B3amMmojeiicTBue Bojopoga ¢ okcupom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHAIIOB), HAOIIOJACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PAaCTBOPEHHUS BEIIECTB C Pa3IM4HON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEICIEHHOM MacCOBOM JO0JIEHW PacTBOPEHHOTO BEIECTBA,
B3aUMOJICCTBUE BOJBI C MeETaUlaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHNE OOpPAa3I[OB HEOPTaHUYECKUX BEUIECTB PA3IMUYHBIX KJIACCOB,
HaOIIO/IEHUE W3MEHEHHSI OKPAaCKH WHIAMKATOPOB B PACTBOpPAx KHUCIOT U INEJIOYeH, U3ydeHue
B3auMojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMU,
peaKUHuil HEUTpalIu3alnu, MOJYYEHHE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajla IpyruM U3 pacTBOpa COJIH, PEIIEHNE SKCIEPUMEHTANIbHBIX 3a/1a4 110 TeMe «BaxHelue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpeneeBa. CTpoeHue aToMOB. XUMH4YECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALMKM XUMHUECKUX dieMeHToB. [loHsTHE O Trpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMETbHBIE METAJIIBI, TAJIOTE€HbI, HHEPTHBIE Ta3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepuoamyeckass cucrema xumuueckux a3nemeHtos . H.
MengeneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmel [leprogudeckoid CUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIbI AJIEMEHTA.

Crpoenue aromoB. CoctraB aroMHbIX snuep. HM3otombl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMUYECKHX dieMeHToB [leproaudeckoli CUCTEMBI
. W. MenneneeBa. XapakTepHCTUKa XHUMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnoanueckoro 3akoHa u [leproauyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIs pa3BUTHS HayKU U npakTuku. J[. . MenneneeB — y4€Hbll U IpaykJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HENoJIsIpHast) CBS3b.
DIIEKTPOOTPULIATETBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucinenus. OKHCIUTENbHO--BOCCTAHOBUTENbHBIE  peakiuu. IIponecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3ydeHHe OO0pa3loB BEIIECTB METAUIOB U HEMETauIOB, B3aUMOJEHUCTBHE TUAPOKCUAA
LIMHKAa C pacTBOpaMu KHUCIOT W IIEJIOYEH, IPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpEHUE, PEaKLIUU Pa3JI0KEHUS, COETUHEHMUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBS3€H NPU U3YYEHUH XUMHH B 8 KJIACCE€ OCYIIECTBIIAETCS
Yyepe3 HCIIOJIIb30BAaHME KakK OOLIMX eCTECTBEHHO--HAYYHBIX TIOHATUH, TaK U MOHSTHH,
ABJISIOLIMXCSI CHCTEMHBIMHU JUIsl OT/AEIBHBIX PEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OOme ecTeCTBEHHO--HAYYHbIE TOHSATHS: HAY4HBIH (pakT, TUIOTE3a, TEOpHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(pUKalus,  NEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, J3JEKTPUUECKUN 3apsjl, BELIECTBO, TEJIO, O0bEM, arperatHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE3461, ComHIIE.

buonorwust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, IIOJC3HBIC
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucremMa XuMHUYeCKHX »diemMeHToB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUHM CBOMCTB XMMHMUYECKHX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJIbLUs U UX COECAUHEHHM B COOTBETCTBHUHU C
MOJIO’KEHHEM 3JieMeHTOB B [leproaudeckoii cucteMe U CTpOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUMBI KPUCTAJUIMUECKHUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THUIIA KPHUCTAUNIMYECKOW PEMETKM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIeCTB. XUMHUYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIUXCS K pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOIIMX B pEakUUu BEIIECTB, MO TEIIOBOMY 3(dexTy, 1m0 H3MEHEHHMIO CTereHel
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYacCTHIO KaTauu3aropa). JK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHHUS.

[TonsiTue o cxopoctu Xxumuueckoil peaxiuu. [TonsTue 06 oOpaTUMBIX M HEOOpPATHMBIX
XUMHYECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusx. I[lonstue o
kartanuze. lloHsarne o XumHueckoM paBHOBecUU. DakKTOphl, BIHUAIONIME HA CKOPOCTh
XUMHYECKON PEaKIMU U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHSI.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, SJCKTPOHHBIM OallaHC OKUCIUTENIbHO-
BOCCTAaHOBUTENIbHON peakuuu. COocCTaBlI€HHE YPABHEHMHM OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTnoHsl,
AQHUOHBI. MexaHH3M JHMCCOIMAIMM BELIECTB C PA3IUYHBIMU BUJAAMH XHUMHUYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu monHoro o6MeHa. YCIIOBHS NMPOTEKaHUsS PEaKIMii HOHHOTO OOMEHa, TOJHbBIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBAa KUCJIOT, OCHOBAaHUW U COJEW B CBETE
NpEJICTaBICHU 00 AIEKTPOIUTUYECKON aucconumaiuu. KadecTBeHHbIE peakIMy Ha HOHBI.
[TonsTHE O TUIPONIHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMeTauioB (rpadura W anamasa), CIOXKHBIX BEIIESCTB (XJOpUIa HATPHS),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM peakIuu OT BO3ACHCTBUS PA3IUYHBIX
(GakToOpoB, UCCIIEJOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcCa JUCCOLUALNU
KHUCIIOT, IIEeJo4Yel W cojeil (BO3MOXKHO HCIIOJIb30BAaHHE BHUJEO MaTEpUAOB), MPOBEACHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHHE
ocajZika, BBIACICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIIUX MPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakluu pPas3IoKEeHUs, COCJAUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IMOMOIIBI0O KAaYeCTBEHHBIX pPEaKIUil Ha HOHBI,
pelleHne SKCIEPUMEHTaIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmass xapakTepucTHUKa rajoreHoB. OcCOOEHHOCTH CTPOEHUs aTOMOB, XapaKTEepHbIE
crernieHu okucineHus. CtpoeHue M (U3MYECKUE CBOWCTBA IMPOCTHIX BEIIECTB — TaJOTE€HOB.
XUMHUECKHE CBOMCTBAa Ha MpuMepe xJyopa (B3auMoOJEiCTBHE ¢ MeTalllaMH, HeMeTallJIlaMH,
nienoyamu).  XuopoBogopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyu€HHUE,
npuMeHeHue. JlelicTBre XJiopa U XJIOpPOBOAOPO/a Ha OPraHu3M 4esloBeka. BaxkHelmume Xaopuas
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 31aeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUsS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (QU3MYEeCKHe CBONCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia U cepbl. AJUIOTPONHBIE MOIU(DUKALIMK KUCIOPOJA U Cepbl. XUMUYECKHE CBOWCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3NYEeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
NpPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (U3NYECKHE M XMMHUYECKHE CBOWMCTBA
(obmue Kak MpeACcTaBUTENS Kiacca KHCIOT M cHenuduueckue). XHUMHUYECKUE peakiuH,
JeXalle B OCHOBE IPOMBIIUIEHHOTO croco0a MoJdydeHUs cepHoi Kuciotrel. I[IpumeHnenue
cepHoi KucinoTsl. CoJM CepHOM KHCIOTHI, KaUeCTBEHHAs peaklus Ha cynbgaT-uoH. Haxoxenue
ceppl M €€ COEIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHUE OKPYKAIOLIEH Ccpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE TOKIH, 3arpsi3HEHHE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
MPeIOTBPALLIECHUS.

OObmas xapaktepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B Npupoie, (QHU3UUECKue u
XuMHueckue cpoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3ndeckue u XMMHIECKre
CBOICTBa, noydyeHue u npuMeHeHne. Coau aMMOHMS, UX (HU3NUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIyYEHUE,
¢u3nueckue M XUMHYECKHME CBOiicTBa (0OmIMe Kak TpeJCTaBUTENs Kiacca KHUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEpPaIbHBIX



ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHble MOAUPUKAIIH
docthopa, puznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopHas xkuciora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mass xapakrepuctuka 351eMeHTOB |VA-rpynmnbel. OcoOOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTepHbIE CTENCHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOIU(PHUKAIINH, PACTIPOCTPAHEHHE B
npupoe, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yriaepona, UX (pU3MYecKue U XMMUYECKHE CBOMCTBA, IEHCTBUE HA YKUBbIE OPraHU3MBI,
NOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTE3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YTolbHAs KUCIOTa U e
COJM, UX (PU3MUECKHE M XUMHMUYECKHE CBOICTBa, IoJydeHue M npumeHeHue. KauectBeHHas
peakuus Ha  KapOoHaT-umoHbl.  Vcmonb3oBaHue — KapOOHAaToB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIiiepoJa
(MeTaH, 3TaH, ATWUJIEH, AalETWUJIEeH, 3TAaHOJ, IJMLEPHH, YKCycHas kuciora). IIpupoaHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl UX MEepepabOTKU
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [I0HATHE O OMOJIOTMYECKN BaKHBIX BEIECTBAX:
KUpax, OelKkax, yrjaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYECKUX U HEOPraHMUECKUX COCAMHEHUI.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
Coenunenns kpemHusi B mpupone. OOmmue mpencraBnenus o0 okcuae kpemuaus (IV) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTU. BaxkHeliue
CTpOMTENbHbIE MaTepHuajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, xkene300eToH. IIpobiembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaT€pPHAIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuii IKcnepumenm:

U3y4eHHue 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakaromue (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXKHO
UCIIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMJIEHHME C 0OpasliaMu XJIOpUAOB (TajJOre€HUA0B),
O3HAKOMJICHHE C oOpa3llaMu cepbl U €€ COeAMHEHUSAMU (BO3MOXKHO HCIOJIb30BaHUE
BUjEOMaTepuasoB), HaOdIOleHUWEe Tpolecca OOYIJMBaHUS — caxapa IOoJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUYECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoOH W HaOIIoJIeHue NpHu3HaKa eé
MPOTEKaHus, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, docdopa M HX COEIUHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX yIOoOpEeHHUH,
NoJydeHue, coOupaHue, pacrno3HaBaHWE M HU3yYEHHE CBOWCTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUS U QocdaT-uOH U HU3YYEHHE NPU3HAKOB HX
MIPOTEKaHUs, B3aMMOJECICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
MCIIOJIb30BAaHUE BUJEOMATEPHANIOB), M3YYEHHE MOJENIEH KPUCTAUNIMYECKUX PEIIETOK aiamasa,
rpaduta, ¢yuiepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PAcTBOPEHHBIX BELIECTB
AaKTHBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, paclio3HaBaHUE
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEIEHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHWJIMKaT-HOHBl W MW3Y4YEHHME IPU3HAKOB MX IPOTEKAHMs, O3HAKOMJIEHME C MPOAYKLHUEN
CUJIMKATHOM IPOMBIIITICHHOCTH, PELICHUE JKCIEPUMEHTAIBHBIX 3a1a4 0 Teme «BaxHenmue
HEMETAJIJIbl U UX COCITUHEHUSY.



MeTajliibl M X COCAUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nonoxkeHus B [lepuonnueckoit cucreme xumuiyeckux aemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MerauiMueckass CBsA3b M METAUIMYECKas KpUCTAJUIMYECKas
peméTka. ODIEKTPOXUMHUYECKUN psJ HanpsLDKeHUH MeTawioB. PU3MUECKMEe U XUMUYECKHE
cBoiicTBa MeTayioB. OOmMe CrocoObl MONydeHHs] MeTAIIOB. [IOHATHE O KOPPO3UH METAaJIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[{erounble MeTaIIBL: TIOJIOKEHUE B [lepronnueckoi cucteMe XUMUYECKUX 3JE€MEHTOB /Jl.
N. MenpaeneeBa, CTpO€HHE UX aTOMOB, HAXOXIEHUE B Ipupoac. PU3HUYECKHE U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCUIBI HATpHs U Kanus. [Ipumenenue
LIEJIOYHBIX METAVIOB U UX COCIUHEHUN.

[[{emouHO3eMeNnbHBIE METAJIBI MarHui M KanbUui: mnojoxkeHue B Ilepuogmueckoit
cucreme xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaXO0XICHUE B
npupozae. PU3NYECKUe U XMMHYECKUE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coennHeHus
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AntoMunuii: nonoxkenue B Ilepuoamyeckoir cucteMe Xumudeckux sjaemeHToB JI. .
MenpeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Npupojae. OPU3NvecKue 1 XMMUYECKUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kenezo: mnonoxenune B Ilepumonuueckoid cucreme Xumudeckux osnemeHtoB J[. U.
MenpeneeBa, CTpO€HHUE aToOMa, HaxoXJaeHue B npupoje. Gusnyeckue U XMMHUYECKHE CBOMCTBA
skene3a. Oxkcunbl, rugpokcuasl U conu xenesa (1) u xemeza (lll), ux cocras, cBoiicTBa u
MOJTYy4YCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3llaMH MeTalIOB M CIUIaBOB, HMX (DU3MUECKUMU CBOICTBaMH,
W3y4eHUE PEe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJB30BaHHE BUIECOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJCHCTBHS OKCUIA KaJbIMs U HATPHUS C BOJOHW (BO3MOYKHO UCIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, MpOIlEcca TOPEHHS Keleza B
KucIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEpHUATOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITUHKa, xene3a (Il) u xenesa
(1), meau (1), HaOrOIEHUE W OMKMCAHKUE TPOILIECCOB OKPANIMBAHKS MJIAMEHH MOHAMH HATPUS,
Kamusl U Kaiblidg (BO3MOXKHO HCIIONIB30BAaHHME BHAEOMATEPUANIOB), UCCIENOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMHus M OKpyKaoLias cpeaa

BemectBa u Marepuaibl B MOBCETHEBHOM KM3HU YelloBeKa. be3omacHoe Mcnoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momoms mpu XUMHUYECKHX OXKOTax |
OTpaBJICHUSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOMICH cpeapl (MpeaenbHas JOMyCTHMas KOHIIEHTPAIHs
Beriects, nanee — [1/IK). Pons XxuMuu B penieHuu 3KOJOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUTABBI METAJIJIOB, IIOJTUMEPHBIE MATEPHAIBI).

Mestcnpeomemmnle ceasu

Peanuzanusi MexXnpeAMETHBIX CBSI3€M MPU M3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
yepe3 HCIOIb30BAaHUE KaK OOMIMX eCTEeCTBCHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHI,
ABJISIFOLIUXCSI CACTEMHBIMHU JIJ1s1 OT/IEIIbHBIX IPEMETOB €CTECTBEHHO--HAYYHOT O LIUKJIA.



OO1me eCTeCTBCHHO-HAYYHbIC TOHSITHSA: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHamu3,  CHHTE3,  KilaccH(UKalus,  MEePHUOAMYHOCTh,  HAONIOJEHHE,  AKCICPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

dusnka: MaTepHs, aroM, OJJICKTPOH, MPOTOH, HEHTPOH, HWOH, HYKJHJI, H30TOIIB,
PaaMOaKTHBHOCTh, MOJICKYJIa, JJICKTPUYECKUH 3apsij, MPOBOJAHUKH, TOJYIPOBOTHHUKH,
JIMAJICKTPUKH, (POTORIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHOC COCTOSIHUE BEIeCTBa, ras,
pacTBOp, PacTBOPUMOCTb, KPUCTA/UIMYECKAs PpEHIETKA, CIUIaBbl, (U3NYCCKUE BCIUYUHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buosorus: ¢dorocuntes, ApixaHue, Ouochepa, IKOCHCTEMa, MHUHEPAIbHBIC YI0OpCHUS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, TUTATCIIbHBIC BCIICCTBA.

I'eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJIBI, IOJEC3HBIC
HCKOIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3YyIbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO O0IIEro 00pa30BaHUA
JOCTUTAIOTCS B XOZIe O0OY4YEHUSI XMMUHU B €JUHCTBE YU4E€OHOM M BOCIIUTATEIBHOM JEATEIILHOCTH B
COOTBETCTBUM C  TPAJAULUOHHBIMH  POCCHMCKMMH  COLMOKYJIBTYPHBIMH U  JyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMH U HOPMaMU MOBEICHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHMS, CAMOPA3BUTHS U COLIMATIN3ALIMN O0yYaOIIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPaXAOT TOTOBHOCTH OOYYAIOUIMXCS PYKOBOJICTBOBATHCS
CHCTEMOW TMO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMH M PACHIMPEHHE OIbITAa JEATEIbHOCTH Ha e&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACIIEINI0, TIOHMMAaHMs 3HAYCHHUS XMMHUYECKOH HAyKM B JKH3HH COBPEMEHHOTO OOIIEeCTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON MH(pOpMAIUEeil 0 MepeaoBbIX JOCTUKEHHUSIX U OTKPBITHUAX
MHUPOBON M OTEYECTBEHHOW XWMUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCTIMTAHMA:

MPEJICTABICHUS. O COI[MAIBHBIX HOpPMax M MpaBHIIaX MEXKJIMYHOCTHBIX OTHOIICHUN B
KOJUJIEKTHBE, KOMMYHHUKAaTHBHOW  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIE3HOM,
y4eOHO-HUCCIIEI0BATEIbCKOM, TBOPUECKOW W JAPYIMX BHIAX JESATEIBHOCTH, TOTOBHOCTH K
pa3HooOpa3HOl COBMECTHOM JESATEIBHOCTH MIPU BHIMIOJIHEHUH YUI€OHBIX, TO3HABATEIBHBIX 33/1a4,
BBIMOJIHEHUH XHMUYECKHUX SKCIEPUMEHTOB, CO3/JaHUM YUEOHBIX IPOEKTOB, CTPEMJIEHUS K
B3aMMOIIOHMMAHUIO ¥ B3aMMOIIOMOIIM B Ipoliecce 3TON y4eOHOW IesTeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IMOBEJIEHHE W TIOCTYIKM CBOMX TOBApHUIIEH C TO3WUIMH HPABCTBEHHBIX M
NPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBHIA MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT'0 MO3HAHUSI:

MHUpPOBO33pPEHUYECKHE  NPEACTAaBICHHUS O BEUIECTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOII[E COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAyKM M COCTABISIONIME OCHOBY IS
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIBI, B3aMMOCBS3SIX YelIOBeKa C MPHUPOIHON Cpeon, O posn
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MO3HABATEIIbLHBIE MOTHUBBI, HAIPABJICHHBIE HA IMOJIyYeHHWE HOBBIX 3HAHUU MO XUMUH,
HEOOXOMUMBIE JUII OOBSCHEHHS HaOIIOJaeMbIX IPOIECCOB W SIBJICHWH, IO3HABaTEILHOM,
UH(POPMAIIMOHHON M YUTATENBCKON KYJIbTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSTEIIEHOW paboThI
C y4yeOHBIMU TEKCTaMHM, CIIPABOYHOM JIUTEPaTypOH, JAOCTYMHBIMH TEXHHUECKUMH CpEACTBAaMHU
UH(POPMALIMOHHBIX TEXHOJIOT U

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHOW M HCCIIEIOBATEIBCKON JCATEIHHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpaBJIEHHOCTH U YPOBHsI 00yueHUs B JaJibHEHIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBb:

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0pOBBIO,
YCTAaHOBKM Ha 3JI0POBBI 00pa3 JKW3HU, OCO3HAHWE IIOCIEACTBUI W HEMPUSTHE BpPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojs, HAapKOTHKOB, KYpPEHHs), HEOOXOAWMOCTH COOJIOACHUS



mpaBuj 0€30MaCHOCTH TPH OOpAIIEHWH C XUMHYECKHMHU BEIIECTBAMH B OBITY W pealbHON
KU3HU;

5) TPy10BOT0 BOCIIMTAHMSI:

MHTEpPEC K MPAKTUUECKOMY M3YyUEHUIO MpoQeccuii U Tpyaa pa3IudHOro poJia, yBaKeHHE K
TpyAy M pe3yjibTaTaM TPYJIOBOM [AEATEIbHOCTH, B TOM 4YHCIE€ Ha OCHOBE MpPUMEHEHUs
OPEIMETHBIX 3HAHUM 10 XWMHHM, OCO3HAaHHBIA BBIOOP HMHIMBUAYAIBHOW TPAaeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM IJUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpodecCHOHaIbHONW NEATENbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTH a/IalITUPOBATHCS B MPO(ECCHOHANILHOM cpelie;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

IKOJIOTHUYECKH ITIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIECTBOBAaHUS, MOHUMAHUE IIEHHOCTH 3JJ0pPOBOro U Oe3omacHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TCUXHUYECKOMY 3I0POBBIO,
OCO3HAHHE IICHHOCTH COOJIFOICHUS TIPaBUJI OE301aCHOTO MOBEACHHS TP pa0doOTe ¢ BEIIECTBAMH,
a TAaK)K€ B CUTYyalUAX, YIPOXKAIOIINX 310POBbIO U )KU3HU JIIOJEH;

CIIOCOOHOCTH TPHMEHSITh 3HAHUS, MOJydaeMble MpPU HM3YyYECHUH XHMHH, I PEIICHUS
3aJ1a4, CBSI3aHHBIX C OKPY’KaIOIIEH MPUPOJAHOIN CPeIOi, /Ui MOBBIIICHUS YPOBHS AKOJIOTHYECKOM
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYECKHX MPOOJIeM U MyTed WX PelieHUs
MMoCpCACTBOM MCTOAOB XUMHUH, IKOJIOTMYCCKOTO MBINUJICHHA, YMCHHA PYKOBOJACTBOBATLHCA MM B
MO3HABATENIbHON, KOMMYHUKATUBHOM U COLIMAIBLHON MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocrase MCTAIPECAMCTHBIX PEC3YJIbTATOB BbIACIAIOT 3HAYMMBIC JIA (1)0pMI/Ip0BaHI/I$[
MHPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIINI, TUIOTE3a, (PaKT, CUCTEMA,
MPOILIECC, KCIIEPUMEHT U JAPYTOe.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
nmpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATUX MPEeIMETOB (JOPMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HayyHOW KapTHMHE MUpa, U yYHUBEpCalbHblEe ydeOHble NEHCTBUS (T103HABaTENIbHbIE,
KOMMYHHMKAaTHBHbIE, PETYJIATHUBHBIE), KOTOpble oOecrnedynBaroT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHHIO M OCYIIIECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHUU 3HAaHWUH:
pacKpblBaTh CMBICH XHUMHUYECKHUX TOHATHA (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMU MOHATUSMU), UCIIONIH30BATh MOHATHUS AJs OOBICHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUH, BBIOMPATh OCHOBAaHUS M KpPUTEPUU s KIacCUPUKAIUU
XUMHWYCECKHUX BCIICCTB U XUMHNYCCKUX peaKum‘/'I, YCTaHABJIMBATb MPUYMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMHU U3YUEHUsI, CTPOUTH JIOTUUECKUE PACCYXKIeHUsS (MHAYKTUBHEIE, IEAYKTUBHBIE,
0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOUCHUS;

yYMEHHE MPHUMEHTHh B Ipoliecce MO3HaHMS MOHATHS (IIPeIMETHbIE U MEeTalpeaMeTHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOIb3yeMble B XHMHH, NPEOOPa30BBIBATh HIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XuMudeckas ¢GopMyla W ypaBHEHHE XUMHUYECKOH pEakiuu — TpPU pElIeHud Yy4eOHO-
IIO3HABAaTCJIbHBIX  3aaady, C y‘IéTOM 9TUX MOICIBHBIX HpeI[CTaBJ'ICHI/Iﬁ BBIABIIATH u
XapaKTE€PHU30BaTh CYIICCTBCHHBIC MPHU3HAKHU HU3y4aCMbIX 00BEKTOB — XMUMHYECKHAX BCIIICCTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHBIE CBSI3U U
MPOTUBOPEYHNS B U3YYAaEMBIX IIPOLIECCAX U IBICHUAX.

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.



YMEHHE HCIOJIb30BaTh MOCTABJIEHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHUS THIIOTE3bl IO TPOBEPKE NPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M MPOBEIACHHUIO yYECHHUYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 X0JI0M MpoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €r0
pe3yibTatr, (opMyIHpoBaTh O0OOIIEHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEIEHHOTO OIbITA,
WCCJICIOBAHMSI, COCTABIISATH OTUET O MPOICIIaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATH3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3TUYHBIX BUIOB
U GOpM MPEACTABICHHS, TOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIONYJISIpHAs TUTepaTypa
XUMHYECKOTO COAEp)KaHUs, CIpaBOYHbIE MocoOus, pecypcbl HWHTepHeTa), KPUTUYECKH
OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHUIO;

YMEHHE MPUMEHSTh Pa3INdHble METOJIbI U 3aIPOCHI MPHU MOUCKE U 0TOOpe UHGOpPMAIUU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHHS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTIpPEeNeIEHHOT0 THUMA, MPHOOPETEHHE OMbITa B 00JACTH HCIOJIB30BaHUS HH(POPMALUOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJeHIE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3IUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpPMY MpenCcTaBICHUS
uH(pOpMallUl U WJUIIOCTPUPOBATh pEIIaeMble 3a/ladyll HECIOXKHBIMU CXEMaMHM, JAUarpaMMaMu,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh W aHAIM3UPOBATh B Mpollecce Y4eOHON U HCCIeI0BaTEIbCKOU
JEeSTENIbHOCTH UH(POPMAIINIO O BIUSHUU IPOMBILIUIEHHOCTH, CEJIbCKOT0 X0341UCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPYXaroUle NpUpoaHON CpeIbl.

KoMMmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe JeHCTBHUSA:

yYMEHUsl 3agaBaTh BOINpPOCH (B Xoie nauanora W (WIM) JAUCKYCCHH) IO CYLIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIUPOBATh CBOM NPEIJIOKEHHS] OTHOCUTENIBHO BBIIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHMSI IPEACTABIIATH MOJy4YEHHBIE PE3YJIbTaThl I03HABATEIBHON JESITEILHOCTH B YCTHBIX
W THUCBMEHHBIX TEKCTax; JeiaThb NPE3CHTALUI0 pPEe3yJbTaTOB BBITOJIHEHUS XUMHUYECKOTO
JKCIIepUMeHTa (Ja0opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHl MO HCCIEJOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHMsI y4eOHOTO0 COTPYJIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOI IMO3HABaTEIbHOU U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PELICHUH BO3HMKAIOIMX MpoOjeM Ha OCHOBE yuéTa
OOIIMX HWHTEPECOB U COTJacoBaHMs MO3MLUN (0OCYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAMHAILIUS COBMECTHBIX JAEUCTBUM, ONpeeleHe KPUTEPHUEB 0 OIICHKE KauecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIE 1eCTBHUSA:

YMEHHME CaMOCTOATEIBHO ONPEIENATh LIEIU ACITEIbHOCTH, MIJIaHUPOBAaTh, OCYLIECTBIIATD,
KOHTPOJIMPOBAaTh U MPU HEOOXOAWMOCTH KOPPEKTHPOBATh CBOKO JIE€ATEIBHOCTh, BBIOMPATH
HaubOosnee HS(P¢eKTUBHbIE CHOCOOBI peleHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WM KOPPEKTUPOBATh IPENJIOKEHHBIH AJITOPUTM JEHCTBUI IpU
BBIMOJIHEHUH 33aHUN C y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHUH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBaX M PEaKIUIX, OLIEHUBATh COOTBETCTBUE IMOJIYUEHHOTO pe3yibTaTa 3asiBICHHOH 11eNnu,
YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE/AJIaraeéMble B YCIOBUU 3aJJaHUI.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX pE3yJIbTAaTOB IO OCBOCHHUIO 00S3aTEIBHOTO COJEPIKAHMA,
YCTaHOBJICHHOTO JIaHHOW (enepasibHOM paboyell TpOrpaMMoOi, BBIJCISIIOT: OCBOCHHBIC



o0y4aroIMMUCST Hay4yHbIC 3HAaHUS, YMEHUS M CIOCOObI JeicTBuH, cnenuduueckue A
OpeIMETHOW 00acTH «XUMUS», BUIBl JAEATEILHOCTH MO TOJIYYEHHIO HOBOTO 3HAHUS, €ro
UHTEPIpETaLNH, TPeoOPa30BAHUIO U IPUMEHEHHUIO B PA3IMYHBIX YU€OHBIX U HOBBIX CHUTYalLlUsX.

K konny oOydenus B 8 kiacce mpeaMeTHbIE pe3yibTaThl HA 0Aa30BOM YPOBHE JOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHMN: aTOM, MOJIEKYJd, XUMHUYECKUAN
DJIEMEHT, MPOCTOE BEILECTBO, CIIO)KHOE BELIECTBO, CMeCh (OJHOpPOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAs M MOJIEKYJISIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas MO XUMHYECKOTO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM O00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHUILIATEIILHOCTh, CTENICHh OKUCIICHUS, XUMHUYECKas peaKIusl, Kiaccudukanus
peaxkuuii: peakluy COeIMHEHUS, PEaKIIUU Pa3JI0KEHUs, peaKIIMM 3aMEIIECHUs], peaKkLiun
0o0MEeHa, 9K30- U SHJIOTEPMUYECKHE PEaKIMH, TeIUIOBON 3 (EeKT peakuuu, siApo aToMa,
JJIEKTPOHHBIN CJIOW aToMma, aTOMHas OpOUTalb, pajuyc aromMa, XMMHUYEcKas CBs3b,
NOJIIpHAsl U HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBast JOJIs BEIECTBA (IIPOLIEHTHAsI KOHIIEHTPALKsl) B pacTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKHUX IOHSATUN M NPUMEHSTH 3TH
MOHSITHS IIPU ONTMCAHUM BELLECTB U UX IPEBPAIICHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJI€HHUS (OpMyNn BEIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OINpEAEATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHMSX, CTENEHb
OKHCIICHHSI DJIEMEHTOB B OWHApHBIX COEAMHEHUSX, NPUHAUICKHOCTh BEIIECTB K
OINpesieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOH CBS3U
(KOBaJIeHTHAsl U MOHHAs) B HEOPTaHUUECKUX COCTUHEHUSX;

packpbiBaTh cMmbIca llepnoanueckoro 3akona [. M. MenneneeBa: 1eMOHCTpUPOBATh
MOHMMAHHE MEPUOJUYECKON 3aBUCHMOCTH CBOMCTB XHMHUYECKUX 3JEMEHTOB OT HX
nosioxkeHuss B Ilepumonuyeckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaIpo;
ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoil cucTeMbl
XUMHUYECKHX 3JIEMEHTOB: pa3jiMyaTh IMOHATUS «JIaBHas moArpynmna (A-rpynma)» u
«mmobounas noarpynna (b-rpynma)», Manble W OonblIMEe NEPHOABI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpble UMeroTcsl B Tabnuue «llepuoanueckas cucreMa XMMHUECKHUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMM CTPOEHUS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsa  sapa, oOIlee YHCIO 3JIEKTPOHOB U
pacrpeesieHue UX M0 JIEKTPOHHBIM CII0SIM);

KJIacCU(UIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (IO YMCIYy M COCTaBY Y4YacTBYIOIIMX B pPEaKIUH BEIIECTB, MO TEIJIOBOMY
apdexry);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3IUUHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX KAaue€CTBEHHOT'O COCTaBa,
BO3MO>XHOCTH IPOTEKaHUsI XUMUYECKHUX IIPEBPALLICHUN B Pa3IMYHBIX YCIOBUIX;
BBIUHCIISTH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT0 AJIEMEHTa 10 (hopMyJie COSTMHEHHUS, MAaCCOBYIO JIOJIIO BEILIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 10 YPAaBHEHUIO XMMUUYECKOM peaklinu;



MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHE, 0000IICHUE, CHCTEMAaTH3AlNI0, KJIACCU(UKAIINIO, BBIIBICHHE MPUYUHHO-
-CJICICTBEHHBIX CBSI3€M — JUJI1 M3Y4YEHUS CBOMCTB BELIECTB U XMMUYECKUX PEAKLUM,
€CTECTBEHHO-HAYYHbIE METOJbl  IO3HAHUA —  HaOIAcHUuE, M3MEpEHHUE,
MOJICIIMPOBAHUE, IKCIIEPUMEHT (pEaJIbHbIN U MBICIICHHBIN );

CIeIOBaTh MpaBWJIaM TIOJB30BAHUS XUMHYECKOW TMMOCYI0M U JabOpaTOpHBIM
o0opyIoBaHHWEM, a TAaKXe IMpaBHJIaM OOpaIleHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSIMH T10 BBITIOJIHCHUIO JIAOOPATOPHBIX XMMHYECKUX OIBITOB IO MOJIYYCHHIO
U COOMpaHUIO0 Ta3000pa3HBIX BEMIECTB (BOJOPONA M KHCIOPOJA), MPHUTOTOBICHHUIO
PacTBOPOB € ONPEACIEHHON MacCOBOM J0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y NPOBOJIUTh XMMHUYECKUE SKCIIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB ILEIOYEH U
KHCJIOT C TIOMOIIBI0 HHIMKATOPOB (JIakMyc, (heHoadTaIeuH, METHIOPAHXK U JIPYTHUE).

K konny oOyueHus B 9 kiacce NpeaMETHbIE pe3ylbTaTbl HA 0A30BOM YPOBHE JOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y 00OYUAIOIIMXCS YMEHU:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX MOHSTUNA: XMUMHUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHHMOH, IIPOCTOE BELLECTBO, CI0XKHOE BELIECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATENIBHOCTh, CTENEHb OKHCIICHUS, XMUMHYECKash peaklus, XUMUYEeCcKas
CBSI3b, TEIIOBOM 3P EKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, DIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIMTUYECKAs JUCCOLMAIMS, pEaKIuh HOHHOIO OOMEHa,
KaTaJln3aTop, XHWMHYECKOE paBHOBECHE, OOpaTUMblE W HEOOpaTUMbIE pPEaKIuH,
OKHCIIUTENbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIMU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHUCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONus, amM(pOTepHOCTb, XHUMHUYECKass CBs3b
(KoBaJIeHTHasl, WOHHAs, METAJJIMYECKas), KpPUCTAJUIMUECKas pEIETKA, KOPPO3Us
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH peakIuu, HpeaeNbHO IOIyCTHUMas
xoHuentpauus [I/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX TOHSATUN M NPUMEHSTH 3TU
MIOHSITHS ITPU ONIMCAHUM BEILECTB U UX IPEBPAICHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJHMKY JUISI COCTaBJi€HHUS (OpMyn BeEIIecTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEACIATh BaJCHTHOCTh M CTENEHb OKUCIEHHUS XUMHUYECKMX JJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, INPUHAMIEKHOCTb BEUIECTB K ONPEACIEHHOMY
KJIACCY COCNMHEHHWH 1o (opMyriam, BUJ XUMHUYECKON CBsI3U (KOBAJICHTHAs, MOHHAs,
METaJIJIMYECKasl) B HEOPraHMYECKMX COEIMHEHUSX, 3aps]l HOHA IO XUMHYECKOH
dopmyie, xapakTep cpelbl B BOAHBIX PAaCTBOpPAaX HEOPraHWYECKUX COEIUHEHUH, THUII
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmblca llepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTpUPOBATH
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh Tabnuunyo Gopmy Ilepuonnyeckoit
CUCTEMBbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh IMOHATUS «rJaBHas mnoxarpynmna (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie u  OOJBIIHE TIEPUOJBI,
COOTHOCHTH 0003HAu€HHs, KOTOpblE HUMEIOTCS B IEpUOAMYECKON Talnuie, C
YHUCIOBBIMU XapaKTEPUCTHKAMU CTPOCHHS aTOMOB XHMHYECKUX 3JIEMEHTOB (COCTaB M
3apsj sapa, o01iee YUCIIo IEKTPOHOB U pacHpeeIeHue UX 0 3JIEKTPOHHBIM CIIOSIM),
OOBSACHATH O0OIIME 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOWCTB DJJIEMEHTOB U HX
COEIMHEHUI B IPEJENax MaJbIX IEPUOJIOB U IJIABHBIX MNOAIPYNI C YYETOM CTPOEHUS
UX aTOMOB;



KJIacCu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMUYECKHE
peakuuu (IO YUCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, 10 TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHUX dJIEMEHTOB);
XapakTepu3oBaTh (ONUCBHIBaTh) OOLIME U cHeuupuyeckue XMMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPXK/1as ONMCAHNUE IPUMEPAMU MOJIEKYJISPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX pEaKLUi;

COCTaBJIATh YPAaBHEHHUS JICKTPOJIUTHUYECKON JUCCOLMUALIMU KUCIIOT, IIEJI0UYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
IOATBEP)KJAIOIUX  CYIIECTBOBAHME TIE€HETUYECKOM CBSA3M MEXIY BEIIECTBAMU
pa3IM4YHBIX KJIACCOB;

pPacKpbIBaTh CYHIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUN IOCPEICTBOM
COCTaBJICHUS JEKTPOHHOTO OaJlaHCa ITHX PEaKLuii;

IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOECHMSI, BO3MOXHOCTH
IPOTEKaHUsI XMMUUYECKUX MPEBPAILEHUI B pa3IMYHbIX YCIOBUSX;

BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcCChI BEILIECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, NPOBOJUTH PacUEThI 10 YPABHEHUIO XMMUUYECKON pEeaKlty;

coONoaTh MpaBWa IIOJIb30BAHUSI XUMHYECKOW TIOCYJOH U J1TaOOpaTOpPHBIM
o0opyOBaHUEM, a Tak)Ke IpaBHUia OOpaIlEeHUs C BELIECTBAMH B COOTBETCTBUHU C
UHCTPYKLHUSAMH 10 BBIIOJIHEHHUIO JJAOOPATOPHBIX XUMHUYECKHX OIBITOB I10 MOJYYCHHIO
¥ cOOMpaHMIo Tra3000pa3HBIX BEHIECTB (aMMHAaKa M YIIIEKHCIIOTO Tasa);

IIPOBOAMTH PEAKLMHM, MOATBEPKAAOIINE KAaYECTBEHHBIN COCTAaB PA3JIMYHBIX BELIECTB:
pacno3HaBaTh ONBITHBIM IMYTEM XJIOpPHA-, OpoMHI-, MOAUA-, KapOoHat-, ¢ocdat-,
CHWJIMKaT-, cylb(dar-, TUJIPOKCHI-UOHBI, KATUOHBI AMMOHMS M HOHBI H3YyUYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAaX HEOPraHMYECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTEIBbHON NEATENIbHOCTH — aHAU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHE, CHUCTEeMAaTU3alUI0, BBIABICHUE MPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Y4YEHMs] CBOWMCTB BEIECTB M XMMHMUYECKHX PEAKIMH, €CTECTBEHHO-
HayyHble METOJbl [O3HAHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEINPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoauyecTBO 9acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHTpoJibHbIe IIpakTH4eckue
n/n TeM NMPOrpaMMbIl Bceero o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoThbI
Pa3nen 1. [lepBoHayaibHble XUMUYECKHEe OHATHS
Xumust — BakHas 00J1acThb
1.1 €CTECTBO3HAHUS U IIPAKTHYECKON 5 0 2 bubnuorexa [JOK
' p https://m.edso0o.ru/7f41837c
JIeSITEIILHOCTH YEJIOBEKa
BertectBa 1 xuMmudeckue bubnunoreka LIOK
1.2 15 1 0
peakuu https://m.edso0.ru/7f41837c

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBuTe Il HCOPraHUYECKUX BeleCTB

51 Boznyx. Kucnopon. Ilonsitue 06 6 0 1 bubmuoreka [IOK
' OKCHUAX https://m.edsoo.ru/7f41837c
59 Bonopon.Ilonstue o kucnorax u 3 0 1 bubnmorexa LIOK
' COJISIX https://m.eds00.ru/7f41837¢c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6muoreka [JOK
' OCHOBaHUSAX https://m.edso00.ru/7f41837c
OCHOBHBIE KJIACCHI bubnunotexa LIOK
2.4 . 11 1 1
HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Paszgea 3. [lepuoanueckuii 3axoH u Ilepuoguyeckas cucrema xummuueckux 3jaemMeHToB /. M. MengeneeBa. CTpoeHune aroMoB.
Xumuyeckas cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIHT

3.1 [Tepuoanueckuii 3aKoH u 7 1 1 bubnunoreka LIOK



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

IIepnoanueckas cucrema
XHUMHYECKHX dj1eMeHToB 1. 1.
Mennene-eBa. CTpoeHue atoma

https://m.edsoo.ru/7f41837¢c

XUMHYECKasa CBI3b.
3.2 OKHUCIUTEIILHO- 8

BOCCTAHOBUTCIIbHBIC PCAKIITUN

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

Hroro no pazgeny 15 BH6J?HOTeKa HOK

https://m.edso00.ru/7f41837c
PesepsHoe Bpems. [ToBTopenue 2 yaca. 3 bubnuoreka [IOK
Wrorosas koHTposibHasA padoTa. https://m.edsoo.ru/7f41837c
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBbTATAM OCBOEHHSI OCHOBHOM

OBPA3OBATEJIbHOM ITPOT'PAMMBI

8 KJIACC
Kon N N
AR IIpoBepsiemble IpeqMeTHBbIE pPe3yJbTAThHI 0CBOEHHSI OCHOBHOM 00pa3oBaTe/JbLHOM
o NPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus
1 ITo teme: «IlepBoHaYaIbHBIE XUMHYECKUE TTOHITHS»
pacKpbIBaTb CMBICI OCHOBHBIX XMMHUYECKHUX MOHSATUH: aTOM, MOJIEKYyJa, XMMUYECKUM DJIEMEHT,
IIPOCTOE BEIIECTBO, CIIOKHOE BEHIECTBO, CMECh (OJHOPOTHAS W HEOTHOPOXIHAs), BaJCHTHOCTD,
OTHOCHTEJIbHAS aTOMHAs U MOJIEKYJIsIpHAs Macca, KOJIMYeCTBO BEIeCTBa, MOJIb, MOJISIpHAs Macca,
11 MaccoBas JJOJsl XMMHUYECKOT0 DJIEMEHTa B COSIMHEHUH, MOJISIPHBIA 00BEM, XUMHUYECKas PeaKius,
KJIAaCCU(UKALNS PEaKuid: peaki COCOWHCHHS, PEaKkIMU Pas3lIOKEHUs, PEaKIUH 3aMCEIICHIS,
peakiuu oOMeHa, 9K30- W JHAOTEPMUYECKHE PEaKIUH, TEIIOBOH 3((EeKT peakiwu, pacTBOp,
MaccoBas J0JIsl BenlecTBa (MPOLIeHTHAsI KOHIICHTPAalKs) B pacTBOPE
12 WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATHIA U MPUMEHSTh 3TU MOHITUS IPU
' ONMCAaHUH BELIECTB U X NPEeBpalleHUH
13 HCIIOJIb30BAaTh XUMHUECKYIO CUMBOJIHMKY JUIS COCTaBJIeHUs (hOpMyJT BEUIECTB U YpaBHEHUN XUMU-
' YECKMX PEaKIuii
14 pacKpbIBaTb CMBIC] 3aKOHOB COXPAaHEHHUS Macchl BEILECTB, IOCTOSHCTBA COCTaBa, ATOMHO-
' MOJIEKYJIIPHOTO YYEHHS, 3aKOHa ABOTaIpo
1.5 ONpeAETATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHUSIX
16 KJIACCU(HUIUPOBATh XUMHUIECKUAE PEaKIUH (110 YHCIYy M COCTaBYy yYaCTBYIOUINX B PEaKINH Be-
' IECTB, N0 TEMIOBOMY dPheKTy)
1.7 BBIYMCIIATH OTHOCUTENBHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB
1.8 BEIYHCIISITE MaCCOBYIO JTOJIO XMMHUYECKOTO 3JIEMEHTa 0 (JOpMYyJIe COCMHEHHIS,
1.9 BBIYHCIISITH MACCOBYIO JIOJIIO BEIIECTBA B PACTBOpE
110 NPUMEHATh  ©CTECTBCHHOHAYYHBIE  METONBI  TIO3HAaHWSA —  HaOMIOAEHHE, W3MEpeHue,
' MOJIEJIMPOBAHUE, IKCIIEPUMEHT (peasibHbII U MBICICHHBIN)
2 Ilo Teme: «BaxHeiilue npecTaBUTENN HEOPIraHUIECKUX BEILIECTBY
2.1 pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHITUN: OKCHUJ, KHCIIOTa, OCHOBAaHUE, COJIb
2.2 ONpeAETATh MPUHAJJICKHOCTh BEHIECTB K ONpeAeTIEHHOMY KJlaccy coeIMHEHMH 1Mo GopMynam
2.3 KJIaCCU(HIIMPOBATH HEOPTAaHWMYCCKUE BENECTBA
XapakTepru30BaTh (OMUCHIBATh) OOIME XWMHUYECKHE CBONCTBA BEIIECTB PA3IUYHBIX KIIACCOB,
2.4 MOJITBEPIKIAs OTIMCAaHUE MMPUMEPAMK MOJICKYIISIPHBIX YPABHEHUIN COOTBETCTBYIOIIMX XUMHUYECKUX
peaxkuui
25 MIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT X Ka4eCTBEHHOTO COCTaBa, BO3MOXKHOCTHU
' MPOTEKAHMsI XUMHUYECKUX MPEBPAICHUN B PA3IMYHBIX YCIOBHSIX
CIIEZIOBATh ITPaBHJIAM IIOJNB30BAHUS XUMHUYECKON MOCYNOH W 1abOpaTOpHBIM O0OPYIOBAHUEM,
a TaKKe MpaBuUiIaM oOpalleHHsl ¢ BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKLUMAMU IO BBIIOJIHEHUIO
1a00paTOPHBIX XWMHUYECKHX OIBITOB IO TOJYYCHHIO M COOMPaHWIO0 Tra3000pa3HBIX BEIIECTB
2.6 (Bommoposia ¥ KHCIIOpOJa), PUTOTOBIICHUIO PACTBOPOB C OMPEACIIEHHOW MacCcOBOW J0iel pac-
TBOPEHHOIO  BEIIECTBA, IUIAHUPOBAaTh M MPOBOAUTH  XMUMHUYECKHE  SKCIIEPUMEHTHI
M0 PpaclO3HABAHUIO PACTBOPOB IIEJOYEH M KHUCIOT C TOMOUIbI0 HHAMKATOPOB (JIAKMYC,
(heHoNdTANICHH, METIIIOPAHX U IPYTHE)
2.7 MPOBOJIUTH PacUEThI O YPABHEHUIO XMMHUUYECKON peakluu
3 Ilo teme: «llepumogmueckuili 3akoH u lleproanueckasl cucreMa XMMHUYECKUX 3neMeHToB . .




Kon

IIpoBepsieMble MpeIMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOW 00pa30BaTeIbHOI

TPOBEPAEMOTO NPOrpaMMbl OCHOBHOI'0O 00111er0 00pa30BaHus
pe3yiabTara
MenneneeBa. CrTpoeHHe aroMoB. Xumudeckas CBsA3b. OKHCIMTENFHO-BOCCTAHOBUTEIBHEIC
peaKIum)
PacKpBIBATh CMBICT OCHOBHBIX XMMHYCCKUX IMOHSATHIMA: SIIPO aToMa, dJICKTPOHHBIN CIIOW aTtoMa,
3.1 aTOMHass OpOWTajb, PaANyC aTOMa, XUMHYECKAs CBs3b, MOJSIPHAS M HETOJSIPHAS KOBaJICHTHAS
CBSI3b, AIEKTPOOTPUIIATEIIEHOCTD, HOHHAS CBSI3b, HOH, KATHOH, aHHOH, CTETICHb OKHUCIICHHS
3.2 KJIACCU(PHUIIUPOBATH XUMHIECCKUE DIIEMCHTBI
ONKCHIBATh W XapakTepu3oBaTh Tabnuunyro (opmy Ileproandeckoil CHCTEMBI XMMHUYECKUX
3.3 AJIEMEHTOB: Pa3InyaTh MOHATHUS «TJaBHas noArpynmna (Arpymma)» u «nobdoynas nmoarpynmna (b-
TPYIIA)», «Majbley U «O0JIBIITNE) TIEPUOIBI
packpbiBaTh cMbici [lepuoanueckoro 3akona JI.M. MeHneneeBa: 1eMOHCTPpUPOBATh TOHUMAHHE
3.4 MEPUONYIECKOM 3aBHCUMOCTH CBOWCTB XUMHYECKHX JJIEMEHTOB OT HX HonokeHus B [lepmomm-
YECKOM cucTeme
COOTHOCUTH 0003HaYeHHSI, KOTOpbIe UMeroTcs B Tabnuie «llepruoanueckas cucreMa XUMAYECKHX
35 anemenToB [I.11. MeHnmeneeBa» ¢ 9UCIIOBRIME XapaKTEPUCTUKAMH CTPOCHHUSI aTOMOB XHMUIECKUX
' 3JIEMEHTOB (cocTaB u 3apsj smpa, obrmiee YHUCITO 3JIEKTPOHOB
U pacnpeielieHHe UX 10 SJIEKTPOHHBIM CII0SIM)
3.6 OTIPEICIIATh CTETICHh OKHMCIICHUS DJIEMCHTOB B OMHAPHBIX COCTUHEHUAX
37 OTIPENIETIATD BUJ XAUMHUYIECKON CBSI3U (xoBaneHTHAS u HOHHAsI)
' B HEOPTaHUYECKUX COCTUHECHUIX
9 KJIACC
Kon .
IIpoBepsiemble MpeAMETHBIE Pe3yJIbTaThl 0CBOCHHSI OCHOBHOM
1poBEpsIeMOro 00pa3oBaTejibHON MPOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHUs
pe3yjabTara
1 Ilo Teme: «BemiecTBo 1 XUMUYECKasl pEaKUs
PacKpBIBATh CMBICT OCHOBHBIX XHMUYECKUX MOHSATHHA: PACTBOP, MIEKTPOIUTEI, HEAJEKTPOIHUTHL,
SJIEKTPOIUTHYECKAsT JTUCCOIMAIINSA, PEAKIMH HOHHOTO OOMEHa, KaTajau3aTop, XUMHYECKOe
11 paBHOBecHe, 00OpaTHUMbIe M HEOOpATUMBIC PEAKIINHU, OKUCIUTEIFHOBOCCTAHOBUTEIIBHBIE PEaK-
' [UW, OKHCIHUTENb, BOCCTAaHOBUTEIb, OKHCICHHE W BOCCTAHOBICHHE,  aJUTOTPOIIHS,
aM(pOTEpHOCTh, XUMHIECKasi CBSI3b (KOBAICHTHAsI, HOHHASI, METAIUIMYECKAsT), KPUCTAIUTNICCKAS
peméTKa, CIIaBbl, CKOPOCTh XUMHUYECKOM peaKiuu
12 WIDTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHYECKUX HOHSATHH M MPUMEHSTH 3TH IOHITHS
' TIPY OMICAHNH BEIIECTB U UX MPEBPANICHUI
13 COCTaBJISTh YPaBHEHHS JIEKTPOJIUTUICCKON TUCCOIMAIIMN KUCIIOT, IEIOYeH W COJICH, IOJTHbIC
' W COKpallléHHbIC YPABHEHHUS pEaKIMii HOHHOTO OOMEHa
14 PacKpBIBAaTh CYIIHOCTH OKHUCIUTEIHHO-BOCCTAHOBHTEIFHBIX PEAKIMA TOCPEACTBOM COCTaBIIE-
' HUS SJISKTPOHHOTO OajaHca 3TUX PeaKIii
1.5 MPOBOAMTH PACUETHI MO YPABHEHHUIO XUMHUECKON PEaKIINu
2 ITo Temam: «HemeTamisl 1 UX coeMHEHUSD) U «METalUThl ¥ MIX COCTUHESHUSDY
XapaKTepu30BaTh (OMHCHIBATh) OOIIME MU CHENU(PUYECKHEe XHMHUYECKHE CBOWCTBA MPOCTHIX
2.1 U CTIIO)KHBIX BCINECTB, MOATBEPIXKAAsh OIMUCAHUE TPHUMEPaMU MOJCKYJSIPHBIX M HOHHBIX
YpaBHEHUH COOTBETCTBYIOIINX XUMHUCCKHX PEAKIIUH
29 COCTaBJISITh YpPaBHEHUSl peakiui, MOATBEP)KIAIOIINX CYIIECTBOBAHUE TE€HETUYECKON CBSI3U
' MEXKIY BEIIECTBAMH Pa3IHYHBIX KJIACCOB
2.3 MPOTHO3MPOBATH CBOWCTBA BENIECTB B 3aBHCHMOCTH OT MX CTPOCHHS, BO3MOXKHOCTH MPOTEKa-




Kon
NpoBePsSIEMOro

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

pe3yjabTara

HUSI XUMUYECKUX NIPEBPAIICHUH B pa3IMUHBIX YCIOBHUIX

2.4

CJICZIOBATh MPABIJIAM IMOJB30BaHHUS XUMHUYECKOH IMOCYA0H U JTaGOpaTOPHBIM 00OPYIOBAHUEM,
a TaKKe MpaBUiiaM OOPAIICHUs C BEIIECTBAMH B COOTBETCTBUM C HHCTPYKIUSMH IO BBITIOJHE-
HUIO J1a00paTOPHBIX XUMHUYECKUX OIBITOB IO TONYYECHHUIO M COOMPAHHMIO Ta3000pa3HBIX Be-
necTB (aMMHaKa ¥ YTICKHUCIIOTO ra3a)

2.5

MPOBOAMUTh PEAKIUK, IOATBEPKIAONINEC KAYCCTBEHHBIH COCTaB pAa3IMYHBIX BEIICCTB:
pacro3HaBaTh OINBITHBIM IyTEM XJIOpHUI-, OpoMua, Woaml, kapOoHart, Qocdar, cuimukar,
cynbdar, THAPOKCUANOHBI, KATHOHBI aMMOHHSI, HOHBI U3Y4YE€HHBIX METAJJIOB, MPUCYTCTBYIOLHE
B BOJTHBIX PacCTBOpPaX HEOPTaHUUECKUX BEIICCTB

Ilo Teme: «XuMHUS 1 OKpyXarolasi cCpeay

3.1

pacKpBIBaTh CMBICT OCHOBHBIX XuMuyeckux moustui: [1JIK BemecTBa; Koppo3usi METAIIJIOB

3.2

IIPUMCEHATH OCHOBHBIC OIICpAallun MBICIIMTEILHON ACATEIPHOCTH — aHaJIU3 U CHUHTE3, CPABHCHUEC,
O606H.[eHI/Ie, CUCTEMATU3AHUIO, BBIABJICHUC NPHUYNMHHO-CICACTBECHHBIX CBsI3EH — nIIst HU3Yy4YCHUA
CBOICTB BCHICCTB U XHUMHUYCCKUX peaKuHﬁ; C€CTCCTBCHHOHAYYHBIC MCTOIBI IIO3HAHUA — Ha-

OJiro[IeHe, U3MEPEHUE, MOJISIUPOBAHUE, IKCIIEPUMEHT (PeaibHbIN 1 MBICIICHHBIH )

8 KIIACC

Kon

1

MHNPOBEPAEMBIE DJIEMEHTbBI COIAEPKAHUSA

IIpoBepsieMblii 21eMEHT COEPKAHMS

HepBOHa‘IaJ'ILHLIe XUMHYCCKUC ITOHATUSA

11

IIpenmer xumun. Ponmp XuMuUM B KM3HH 4YelOBeKa. XHUMHUS B CHCTEME HayK. lerna U BEIIECTBA.
Du3nyecKre CBONCTBA BEMIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB

1.2

[TonsiTre 0 MeToAax Mo3HaHUs B XUMHH. YUCThIe BenecTBa U cMecu. CocoObl pa3/ieNieHns cMecen

13

ATOMBI U MONEKyIbl. XUMUUYECKHUE IeMEHThI. CUMBOJIBI XMMUYECKUX IEMEHTOB. [IpocThie U cloKHbIE
BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE

1.4

Xumuueckas (bopMyna. BajeHTHOCTE aTOMOB XMMHYECKHX DJIEMEHTOB. 3aKOH ITOCTOSHCTBA COCTaBa
BCHICCTB. OtHocutenbHasg atomHas macca. OTHOCHTENbHAs MOJICKYJIApHasA Macca. MaccoBas pois

XUMHYCCKOTO DJICMCHTA B COCAMHCHUHN

15

KonuyectBo BemiectBa. Monbs. MonsipHass macca. B3auMoOCBsA3b KOJIMYECTBA, MAacchl U YHUCIA
CTPYKTYPHBIX €JIMHHII BelecTBa. Pacuérsl mo GopMynaM XUMHUYECKUX COSTUHCHHMA

1.6

dusnyeckrue U XUMUIECKUE ABICHUS. XUMHUUECKas PEaKIus U e€ MpU3HAKH. 3aKOH COXPAHEHUS MAaCChl
BellecTB. XUMHUUECKHe ypaBHeHMs. Kiaccudukarys XUMHUSCKUX peakiuil (COCANHECHUS, Pa3IOKCHUS,
3aMelIeHus, 0OMeHa)

1.7

XUMHYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOH MOCY/0H, C IpaBUIaMu pabOTHI B 1a00paTOpHU
U puéMamu 00palieHus ¢ 1abopaTOPHBIM 000PYIOBAHUEM, U3YUCHUE U OMTUCaHNE (PU3NIECKUX CBOHCTB
00pasoB HEOPraHWYECKUX BEIIECTB, HAONIONCHHE (HU3MUYCCKHX (IUIABICHUE BOCKA, TasHUE IIbJA,
pacTtupaHue caxapa B CTYIIKE, KUIICHHE W KOHACHCANUS BOIBI) U XUMHUYECKHX (TOpEHHE CBEYH, MPOKa-
JIUBAHUE MEIHOM MPOBOJIOKU, B3aUMOJCHCTBHE MeJa C KUCJIOTOM) SIBJICHHM, HAOIIOICHUE U OMUCAHHUEC
MPU3HAKOB MPOTEKAHHUS XUMHUYCCKUX PEAKIHil (pa3ioKeHUE caxapa, B3auMOJICHCTBUE CEPHOM KUCIOTHI
¢ xiopunoMm Oapus, pasnoxenue ruapokcuna Meau(ll) mpu HarpeBaHum, B3aUMOJACHCTBHE Kee3a C
pactBopoM conu memu(Il), m3ydenue crmocoOOB paszeneHus cMecedl (¢ MOMOINBI0 MarHwuTa, (UIb-
TpOBaHKE, BBIMAPHBAHUE, AUCTHULALMS, XpoMmarorpadus), MPOBEICHHWE OYMCTKH MOBAPCHHOW COJIH,
HAOJIFIOICHUE M OMUCAHUE PE3YJIbTATOB MPOBEACHUS OIBITA, WLTIOCTPHPYIOIICIO 3aKOH COXPAaHCHHUS
MAacChI, CO3JJAHNE MOJIENICH MOJIEKYII (ITapOCTEPIKHEBHIX )

Baxueiiue NPpCACTABUTEIN HCOPIraHNMYCCKUX BCIICCTB




Kon

2.1

IIpoBepsiemMblii 31eMeHT coepKaHUs

Bo3nyx — cmech razos. CocraB Bozayxa. Kucmopon — snmemeHT M mpocroe BemiecTBo. HaxokneHue
KHCIIOpoJia B Tpupojae, (Qu3MYEeCKHe M XHMUYECKHE CcBOHCTBa (peakuuu ropeHus). OKCHubl.
[Ipumenenne xucnopoma. CrocoObl MOMYYEHHs] KHCIOpPOAa B JTa0OpPAaTOPHHM W IPOMBIIIICHHOCTH.
Kpyrosopot kucnopoja B npupoje. O30H — aJuI0TponHas MOAU(UKAIMSI KUCIOPOJa

2.2

TemnoBoit 3 (heKkT XMMHUYECKOW pEeaKIMh, TSPMOXUMHUCCKHE YPaBHCHHS, HK30- M SHIOTCPMHUYCCKHUE
peaknmnu. TommmBO: yroap W MeETaH. 3arps3HEHHE BO3IyXa, YCHIEHHE ITAPHUKOBOTO JddeKrTa,
pa3pynieHne 030HOBOTO CIIOS

2.3

Bonopon — anemeHT u npoctoe BemecTBo. Haxoxxaenue Bogopoaa B Ipupoze, GU3HUECKUe U XUMHUYECKUE
CBOICTBA, MPUMEHEHNE, CHOCOOBI oNTyYeHns. KHCcmoTh! 1 cou

2.4

MossipHblil 00bEM razoB. PacuéTel N0 XUMHYECKUM YPaBHEHUSIM

2.5

dusnueckue cBorcTBa BOAbl. Boma kak pactBoputens. PacTtBoprl. HachblllieHHBIE ¥ HEHACHIICHHBIE
pactBopel. PacTBopuMocTh BemecTB B Boje. MaccoBasi 70l BEIIECTBA B pacTBOpe. XUMHUYECKHE
cBoiictBa Boabl. OcHOBaHUA. Ponb pacTBOpOB B MpHUpPOAE U B KM3HM yesnoBeka. KpyroBopor Boabl B
npupoJie. 3arpsi3HeHre NpUPOoAHbIX Boa. OXpaHa U OYMCTKA TPUPOIHBIX BOJ

2.6

Knaccudukanus Heopranndeckux coeauHeHuit. Okennpl. Kitaccupukaus oKCHIOB: colleoOpa3yromniue
(ocHOBHEBIE, KACIIOTHBIE, aM(pOTEpHBIE) U HecoieoOpasyromme. HoMeHknatypa okcunoB. Ousndeckue u
XUMUYECKHe cBoicTBa oKcuoB. [lonydyenne okcuaoB

2.7

OcHoBanus. Knaccupukamus OCHOBaHWM: INENOYM W HEpacTBOpPHMbIE OCHOBaHWA. HoMeHknaTypa
ocHoBaHM. DU3NYECKHE U XUMUYECKHE CBOICTBA ocHOBaHMH. [lomydeHne ocHOBaHMi

2.8

Kucnorel. Knaccudukanus xucinor. Homenknatypa kuciotT. dusznueckue U XMMUYECKHE CBOWCTBA
kucioT. Psin akruBHoctn MetasmoB H.H. bekerosa. Ilonydyenne kucnot

2.9

Commn. Homenknatypa coneil. du3nueckne n XxuMudeckne cBorcTsa corel. [lomyuenue coneit

2.10

I'eneTnueckas CBS3b MEXKIY KJIaCCaMU HCOPTraHNMYCCKUX CoeI[I/IHeHI/Iﬁ

211

XUMUYECKUH OJKCIIEPUMEHT: KAauyeCTBEHHOE OIpPEleNIeHue COAEp)KaHUs KHUCIOpoAa B BO3JAYXE,
MOJy4eHHe, COONpaHue, paclio3HABaHNE U N3yUCHUE CBOMCTB KUCIOPO/a, HAOIIOIEHIE B3aUMOICHCTBHS
BEIIIECTB C KHCIOPOIOM U YCIIOBHSI BOSHUKHOBEHHS U MPEKPAICHUS TOPEHHUS (T10Kapa), 03HAKOMJIICHHUE C
o0paslaMu OKCHJIOB M OINHCAHUE UX CBOMCTB, MONydYeHHE, COOMpaHME, PACHO3HABAHHWE W H3y4YCHUE
CBOWCTB Bomopona (ropeHme), B3auMozelcTBue Bojopoaa ¢ okcuaoMm wmenu(Il)  (Bo3MoxkHO
HCTIONB30BAaHNE BHUACOMATEpPHATOB), HaOIIoneHWe OOpa3loB BEMIECTB KOJUYECTBOM | MOJIb,
HCCIIEIOBAHUE OCOOEHHOCTEH PAaCTBOPEHHS BELIECTB C Pa3IMYHON PAaCTBOPUMOCTBIO, NMPUTOTOBICHHE
pacTBOpOB C ONpeNelNEHHON MaccOBOM J10JIeW pacTBOPEHHOIO BEIIECTBA, B3aMMOJEHCTBUE BOJBI C
MeTaulaMH (HaTpueM M KailbleM) (BO3MOXKHO HCIOJB30BaHAE BHUICOMATEPHANOB), OIPEICIICHHE
pPacTBOPOB KHCIIOT W IIENOYECH C MOMOIIBI0 MHAMKATOPOB, HMCCIEIOBAaHHE O0Opa3OB HEOPTaHUIECKUX
BEIIIECTB PA3INYHBIX KJIACCOB, HAOMIONCHNE W3MEHEHHUsS] OKPAacKM MHAMKATOPOB B PACTBOPAX KHUCIOT U
mienoveif, u3ydeHue B3ammozekcTBua okcuaa Meau(ll) ¢ pacTBOpoM cepHOH KHCIIOTBI, KHUCIOT C
MeTaJlJIaMH, peakUuil HeWTpaau3aluu, NOJyUeHHE HEPACTBOPUMBIX OCHOBAHHM, BBHITECHEHHE OJIHOIO
MeTaJljla JAPYIMM M3 pacTBOpa COJIM, PELIEHHE SKCIEPUMEHTAJbHBIX 3ajad 1o Teme «BaxHeiiimne
KJIACChI HEOPIraHWYECKUX COCTUHCHUID)

Ilepuoauueckuii 3akon u [lepuoanueckas cucteMa xuMudeckux 3neMentoB JI.M. MeHnneneena.
Crtpoenrie aToMOB. XUMHYECKask CBsI3b. OKUCIUTENFHO-BOCCTAHOBUTEIILHBIE PEAKITNH

3.1

[TepBbie TOMBITKA KIACCU(PHUKAIIMA XUMHUYECKUX AJIeMEHTOB. [IoHATHE O TPyMIIaX CXOTHBIX JIEMEHTOB
(emoYHbIe W IIEIIOYHO3EMENbHBIE METAJUIbI, TAJIOT€HBI, WHEPTHBIE Ta3bl). OJIEMEHTHI, KOTOPHIC
00pa3yroT aM(pOTEPHBIE OKCHJIBI M THIPOKCHIBI

3.2

[lepuonnueckuit 3akoH. Ilepumonmueckas cucrema xumuueckux oanementoB JI.M1. Menneneesa.
Kopotkoneproanas u mmHHONEpHOoAHass (Gopmbl [lepuoandeckoil cucTeMbl XUMHUYECKUX 3JIEMEHTOB
.. Menneneesa. [lepnons! u rpymmsl. @U3ndecKuil CMBICT TOPSIKOBOTO HOMEPA, HOMEPOB NIEPHOAA U
TPYNIBI BJIEMEHTA

3.3

Crpoenne aromoB. CocTaB aTOMHBIX siep. M3oTomsl. DnekTpoHbl. CTpoeHHE AIEKTPOHHBIX 000JI0YeK
aToMoB mepBbix 20 xumuyeckux dneMmeHToB Ilepuoguueckoir cuctemsl .M. Menneneesa.




Kon

IIpoBepsiemMblii 31eMeHT coepKaHUs

XapakTepucTuka XWMHUYECKOTO JJIEMEHTa 1O ero mnojiokeHuto B Ilepuonnueckoit cucreme
J.N. Menneneena

3.4

3aKOHOMEPHOCTH HW3MCHEHHS pagWyca aTOMOB XHMHUYECKHX ODJIEMEHTOB, METAUIMYCCKUX W
HEMETAJUIMYECKUX CBOMCTB TO TrpynmaM M nepuonaMm. 3HadeHue lleproauyeckoro 3akoHa H
[Tepuoanueckoi CUCTEMBI XUMUYECKUX DJIEMEHTOB JJIsl pa3BUTUS Hayku U npaktuku. [[.J1. MenneneeB —
Y4IEHBIN U TPAXKITAHUH

3.5

XuMudeckass CBs3b. KoBajleHTHas (HOJ'IS[pHaH n HeHOJ’IS[pHafI) CBA3b. 3J'IeKTpOOTpI/IIIaTeJ'IBHOCTI>
XUMHUYECKHUX deMeHTOB. oHHas CBA3b

3.6

Crenens  okuciaeHus. OKHCIUTEIBHOBOCCTAHOBUTEILHEIS peakuun. Hpoueccm OKHUCJIICHUA H
BoccTaHOBJICHHUA. OKHCIUTEIIH H BOCCTAHOBUTEIH

3.7

XUMUYECKUN SKCIIEPUMEHT: U3yueHHe 0oO0pas3loB BEIIECTB METAVIOB M HEMETaJJIOB, B3aMMOJACHCTBUE
TUAPOKCHIA IMHKAa C PACTBOpPAaMU KHUCJIOT M LIEJIOYel, MPOBENEHHE OIBITOB, WIIIHOCTPUPYIOIIUX
MPUMEPHI OKUCIUTEIFHO-BOCCTAHOBUTENBHBIX PeakIuil (TOpeHHe, PEaKINH Pa3IOKCHHUS, COSIHEHHS)

9 KJIACC

Kon

IIpoBepsieMblii 3JIEeMEeHT COIepPKAHUS

BeH_[eCTBO 1 XUMHYCCKas pCaKIusi. HOBTOpeHI/Ie

11

[Mepuonnueckuii 3axon. [leprogndeckas cuctema xummdecknux smemenToB .M. MengeneeBa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHWH CBOWCTB XWMHYECKHUX O3JIEMEHTOB IEPBBIX TPEX IEPHOJIOB,
KaJlisd, KajJdblUsl M WX COCIMHEHUN B COOTBETCTBHUHU C IIOJIO)KEHHEM 3JIeMeHTOB B Ilepmommueckoit
CHCTEME M CTPOCHHEM WX aTOMOB

1.2

CrpoeHue BellecTBa: BUABI XMUMHUYECKONM CBA3M. THUIBl KPUCTAUIMYECKHX PELIETOK, 3aBHUCHUMOCTb
CBOMCTB BEIECTBA OT TUIA KPUCTAUINYECKON PEIIETKH U BUJa XUMUYecKoH cBsi3u. Kiaccudukarus u
HOMEHKJIaTypa HEOPTraHMYECKUX BELICCTB (MEXIyHapoaHass M TPUBHAIbHAS). XUMHUYCCKUE CBOWCTBA
BEILECTB, OTHOCAIIMXCS K Pa3jIMYHbIM KJaccaM HEOPraHUYeCKUX COEAMHEHUH, TeHeTH4YecKas CBA3b
HEOPraHWYECKHX BEILECTB

13

Knaccudukanuss XMMHYECKUX PEaKkUUil MO Pa3NUYIHBIM MpHU3HAKaM (TI0 YHCIYy U COCTaBY YYacCTBYIOIIMX
B PEAaKIM{ BEIICCTB, MO TEIUIOBOMY 3(G(EKTy, MO0 HW3MEHEHUIO CTCICHEH OKUCICHHS XUMHYECKHX
AIIEMEHTOB, 1O OOPAaTUMOCTH, 10 YYaCTHIO KaTalim3aTopa). OK30- W DSHIOTEPMHUYECKHE PEaKIny,
TEPMOXUMHUYECKUE ypaBHEHUs. [IoHATHE O CKOPOCTH XUMHUIECKOM peaKIiy

1.4

[lonsatie 00 0OpaTHMBIX W HEOOPATHMBIX XUMHYCCKAX peaknusx. [loHATHE O TOMOTCHHBIX H
reTeporeHHbIx peakuusx. [loHsTHe o XuUMHYecKOM paBHOBecHH. DakTOpbI, BIMSIOLIME HA CKOPOCTb

XHUMHYCCKOU PCaKIM 1 MOJIOKCHNUEC XUMHUYCCKOI'0O paBHOBECH

15

OKUCIUTEIFHO-BOCCTAHOBUTEIBHEIC peakuu, C-)JIGKTpOHHHﬁ OanaHc OKHUCJINTCIIBHO-
BOCCTAHOBUTEIBLHOM peakuu. CocraBnenune ypaBHeHI/Iﬁ OKHCJIMTCIIBHO-BOCCTAHOBHUTCIBHBIX peaKuHﬁ C
HCITOJIb30BAHUECM MCTOJA SJICKTPOHHOI'O Oaanca

1.6

Teopust JIEKTPOIUTUYECKON JUCCOLMALMU. OJIEKTPOJIUTBl U HEIIEKTPOJUTHl. KaTHOHBI, aHMOHBL.
MexaHHU3M JUCCOLMALMY BELIECTB C Pa3IMYHBIMU BUJAMU XUMUYECKOH CBsI3H. CTeNeHb AUCCOLMALUH.
CunbHble U crnabble NEKTPOIUTHL. Peaknuu noHHOro oOMeHa. Y ClIoBHs NPOTEKAHUS PEAKLUI HOHHOTO
oOMeHa, TIOJHBIE U COKpalIEHHbIC HOHHBIC YpaBHEHUs peakiuii. CBOWCTBA KHCIOT, OCHOBAaHHHA M COJIEH
B CBETE MPEICTABICHUH 00 AIIEKTPOIUTHYECKONW auccommaryy. KadecTBEHHBIE peaknWy Ha HOHBI
ITonsTue o ruaponuse conen

1.7

XUMHYECKUN SKCIIEPUMEHT: 03HAKOMIIEHHE C MOJEISAMH KPHCTAUIMYECKUX PEIIETOK HEOPraHWIeCKUX
BEIIECTB — METAJUIOB M HEMeTaUioB (rpadura M anMasa), CIOXKHBIX BEIIECTB (XJIOpHIA HATPHA);
HCCIe0BaHNE 3aBHCUMOCTH CKOPOCTH XMMHYECKOH PEakIMy OT BO3JAEHCTBUS Pa3iIMYHBIX (HaKTOPOB;
HCCIIEIOBAHUE IEKTPOINPOBOJHOCTH PACTBOPOB BELIECTB, MIPOLECca JUCCOLUALUU KUCIOT, Ienodei u
coneil (BO3MOXKHO HCIIONIb30BaHUE BHIEOMATEPHANIOB); MPOBEIECHHUE ONBITOB, MIUIIOCTPHPYIONIMX MpH-




Kon

IIpoBepsieMblii 3JIeMEHT COAEePKAHUSA

3HAKM TPOTEKAHUS PEaKIUii MOHHOrO oOMeHa (0Opa3oBaHHE OcCajKa, BBIICICHUE Ta3a, 00pa3oBaHHE
BOJIbl); OMBITOB, WLTFOCTPUPYIOLIMX MPUMEPhl OKHUCIHTEIbHO-BOCCTAHOBHUTENIBHBIX peakiuil (ropeHue,
peaKkiMu Pa3lioKCHUS, COCHAMHCHHUS), PpACIIO3HABAHWUEC HEOPTaHUYECKUX BEIISCTB C ITOMOIIBIO
Ka4eCTBCHHBIX PEaKINi Ha HOHBI, PEIIICHUE YKCIIEPHUMEHTANBHBIX 337124

Hemeranne! n ux COCIHMHCHUA

2.1

OO61as xapakTeprcTuKa rajJoreHoB. OcoOEHHOCTH CTPOEHHs aTOMOB, XapaKTePHbBIE CTENIEHH OKUCIICHHUSL.
Crpoenue 1 pU3NIECKHE CBOMCTBA MPOCTHIX BEIICCTB — T'aJIOTCHOB. XUMHUSCKHE CBOWCTBA HA MIPUMEPE
xJiopa (B3aUMOJICHCTBHE ¢ METAJUIAMH, HEMETalIlaMH, Ieo4aMu). XiaopoBogopoa. ConsiHas KHCIIoTa,
XMMUYECKUE CBOWCTBA, MONYYEeHUE, NMpUMeHeHue. JleficTBHe XJiopa W XJIOPOBOIOPOAA HAa OPraHH3M
YyenoBeka. BaxxHelme XIopuIsl M UX HAXOXKIICHHE B IPHPOEC

2.2

OO6mas xapakTepucTrka 37eMeHTOB VIA-rpymnmbl. OCOOCHHOCTH CTPOSHHSI aTOMOB, XapaKTEpHEIC
crenieHn okucieHus. CTpoeHue W (HU3MYECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHCIOPOIA M CEpHL
AmtoTporiHele  MOAM(UKALMU KUCIOpPOAAa M cepbl. XUMHUYECKHEe CBoWcTBa cepbl. CepoBoaopof,
CTpoeHHe, (U3NYECKHe U XUMHUYeCKHue cBoWcTBAa. OKCHIBI cepbl KaK MPEACTaBUTENIM KHUCIOTHBIX
okcrunoB. CepHast KUCIIOTa, (PU3NUECKIE U XUMHUYCCKHE CBOMCTBA (0OIIMe KaK IPENCTaBHUTEN Kiacca
KHCIIOT | cuennduueckre). XUMHUIECKHE pEeakiHd, JIeKallue B OCHOBE IPOMBIIUIEHHOTO CHOCO0a
nosryueHust cepHoit kKucnothl. [Ipumenenne. Cosn cepHON KUCIIOTHI, KAaueCTBEHHAs PeakIus Ha cyibdart-
noH. HaxoxxeHne cepsl U €€ coeMuHeHUH B Tpupojae. XUMUYECKOe 3arps3HEeHNe OKPYKaIoIIe cpelibl
COCAMHEHMSMH Cephl (KHUCIOTHBIC HOKIOHW, 3arpsA3HCHHE BO3AyXa W BONOEMOB), CIIOCOOBI €ro
MIPEIOTBPAIICHHS

2.3

OOmas xapakTepucTuka 37eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTEpHbIE
CTETICHH OKHCJICHHUS. A30T, paclpoCTpaHeHHe B Mpupone, (QU3NIeCKHe W XUMHUYECKHE CBOHCTBA.
KpyroBopor azora B mpupome. AMMHaK, ero (U3MUECKHE U XUMHUUICCKHE CBOWCTBA, IIONyYCHUE H
npuMmeneHue. Comu aMMOHHMA, UX (U3NYECKHE M XMMHUYECKHE CBOWCTBA, MpuMeHeHHne. KadecTBeHHAs
peakiusi Ha MOHbl aMMOHHMSI. A30THasi KHCIIOTa, € moiyuyeHue, GU3NIeckue U XMMHUYECKHE CBOWCTBA
(oOmye Kak MpecTaBUTENS Kiacca KUCIOT W crenuduyeckre). Mcmoiap3oBaHHe HUTPATOB W CONEH
aMMOHHS B KadeCTBE MHHEPAIbHBIX YHOOpeHHH. XUMHUYECKOE 3arps3HEHHE OKPYXKAIOUeH Cpeabl
COCJIMHEHUSIMH a30Ta (KHCIOTHBIE 0K/, 3arps3HeHHE BO3/1yXa, MOYBBI  BOJTOEMOB)

2.4

dochop, amiorponHele Moaudukanuu (ochopa, (uzmueckue W XUMHUUecKHe cBoicTBa. OKCHA
dbochopa(V) u pochopHas kuciioTa, GU3HYECKHE B XUMHUECKHUE CBOWCTBA, MOoTydeHue. Mcmonp3oBanue
¢ochaToB B KauecTBE MUHEPAIILHBIX YAOOpEHUI

2.5

O6mas xapakrepucTtuka 31eMeHTOB [VA-rpynmbl. OcOOCHHOCTH CTPOSHHMS AaTOMOB, XapaKTEpHBIC
CTETICHH OKHCICHUS. YTIEepO, alUIOTPOITHBIE MOTU(PHUKALINK, PACIPOCTPAHEHUE B IPHPOAE, (PH3HUECKIE
U XUMHYecKHe cBoWcTBa. Ancopbmms. KpyroBopor yriepoma B mpupome. OKCHABI yrilepona, UX
(I)I/ISI/I‘ICCKI/IC U XUMHYCCKHEC CBOﬁCTBa, ﬂeﬁCTBHC Ha JXMBBIC OPraHU3MBbI, MOJIYYCHUC WU MPHUMCHCHHC.
DKkojoruyeckue npoOsIeMbl, cBsi3aHHbIE ¢ okcuaoM yriaepoaa(IV); rumotesa rao0aqbHOTO MOTETICHUS
KJIMMATa; MaPHUKOBEIA 3(PEKT. YTOIbHAS KUCTIOTA U €€ CONU, X (PU3NYecKue U XUMHUECKIE CBOUCTBA,
MoJy4eHNe U npuMeHeHne. KadecTBeHHast peakius Ha KapOoHaT-HOHEL Mcmonp3oBaHue KapOOHATOB B

6BITy, MEIANINHE, IPOMBIIIIJICHHOCTU U CCJILCKOM XO3SIUCTBE

2.6

HepBOHa‘{a.]'II)HBIC MOHATHSA 00 OpPTraHMYCCKHUX BCHICCTBAX KaK O COCAUMHCHUAX YIJI€poada (MeTaH, OTaH,
OTWJICH, alCTHIICH, 3TaHOJ, TJIMLOEPHH, YKCYCHas KI/ICHOTa). HNx cocraB U XUMHUYECKOE CTPOCHHUC.
ITousitTie 0 OHOJIOrMYECKH Ba’KHBIX BCHICCTBAX: XUPpaX, 6em<ax, yriaeBoaax — U HUX POJIK B KU3HH
YCJIOBCKaA. MaTCpI/IaJ'[BHOG CANHCTBO OPraHMYCCKUX U HCOPTaHNYCCKUX CO@)II/IHGHI/II‘/‘I

2.7

Kpemuuii, ero gusnueckne 1 XMMHYECKHE CBOMCTBA, MONyUYeHUEe U IpuMeHeHre. COeTMHEHUS KPEMHUS
B npupoje. O0mue npeacrasieHus o0 okcuae kpeMHus(IV) u kpemHueBoi kuciore. CHUIHMKATHI, UX
WCTIONIb30BaHWE B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH. BakKHEWIHe CTPOWTENbHBIE MaTepUabl:
KepaMHKa, CTEKJIO, IIeMEHT, OeToH, xene300eToH. I[IpobieMbl 0e30MacHOTO  HCIIOJIE30BaHUS
CTPOUTENHHBIX MATEPUAJIOB B TTIOBCEAHEBHOM KU3HU

2.8

XHUMUYECKUN DKCTICPUMEHT: 3ydeHUE 00pa3IioB HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,




Kon

IIpoBepsieMblii 3JIeMEHT COAEePKAHUSA

MpOBEICHHE KAYEeCTBEHHBIX PEAKIUH Ha XJIOPUA-MOHBI M HAOIIONEHHWE NPU3HAKOB HX IPOTEKAHHS,
OIIBITHI, OTpAXKAMOUINE (PU3NIECKHe M XUMHUICCKHE CBOWCTBA TAJIOTCHOB M MX COSAWHEHHH (BO3MOXKHO
WCIIONB30BaHME  BHUJIEOMATEPHUaJOB); O3HAKOMJIEHHE C oOpa3laMud XJIOpUIAOB  (TaJOTeHUIOB);
O3HAaKOMJICHHE ¢ 00pa3LiaMu cepbl U €€ COeJUHEHUIMU (BO3MOXHO UCIOJIb30BAHUE BUAECOMATEPUATIOB);
HaOroIeHne Tporecca OOYITMBAHUS caxapa IMOoJ ICHCTBHEM KOHIEHTPHPOBAHHOM CEPHON KHCIIOTHI;
M3y4CeHUE XMMHUYECKHX CBOMCTB pa30aBJICHHOW CEPHOM KHCIIOTHI, IPOBEACHUE KaYeCTBEHHOU PEaKIu
Ha Cyib(aT-HOH U HAOIIOICHHE MPU3HAKA ¢€ IPOTCKAHUS; 03HAKOMIICHHE ¢ (DU3UUCCKUMHU CBOMCTBAMHU
a3oTa, (ocdopa M UX COSANHEHUH (BOZMOXKHO MCIIOJIB30BaHNE BHAEOMATEPHAIIOB), 00pa3aMy a30THBIX
n GochopHBIX ymOOpeHwMid; TOIy4YeHHe, cOOMpaHne, paclio3HaBaHWE M W3YYEHUE CBOMCTB aMMHaKa,
MpoBeIeHNE KAaYeCTBCHHBIX PEaKNWii Ha MOH aMMOHHS M (ocdarT-MoOH M H3yUYeHHE NPU3HAKOB HX
MIPOTEKaHMs, B3aMMOICHCTBUE KOHLIEHTPUPOBAHHON a30THOW KHUCJIOTHI ¢ MeNbI0 (BO3MOXKHO HCIIOJIB30-
BaHHWE BHJEOMATEpUANIOB); H3yYEHHE MOJelell KpUCTAJUIMYECKMX peméTok anMasa, rpadura,
¢dyiepeHa; 03HAKOMIICHHE C IIPOLIECCOM aIcOpOLUH PacTBOPEHHBIX BEIIECTB aKTUBHPOBAHHBIM YITIEM U
YCTpOHCTBOM IPOTHUBOTa3a; MOJTydeHne, coOnpaHue, pacrio3HaBaHNue M W3yYCHHE CBOMCTB YTIEKHCIIOTO
ra3a; MpoBe/ICHNE KAaYeCTBCHHBIX PEaKIMii Ha KapOOHAT- U CHJIMKAT-HOHBI U HM3YyYCHHE MPU3HAKOB HX
MPOTEKaHWs;  O3HAKOMJIEHHE C  MPOAYKIMEH  CHUJIMKATHOH  MPOMBIIUIEHHOCTH;  pEIleHUe
SKCHEPIMEHTAIBHBIX 33124 110 TeMe «BakHelre HeMeTaIUTbl ¥ MX COSTMHEHISD)

MerTasasl U Ux COCAMHCHUA

3.1

OOmrass xapakTepUCTHKAa XHMHYECKHUX JJIEMEHTOB — METAUIOB Ha OCHOBAaHWU HUX IIONOKEHHS B
[Teprnonnueckoit cucreme xumudecknx anmemeHToB (.M. MenneneeBa u crpoerust aromoB. CTpoeHHe
MeTaJlJIOB. MeTa/uinyeckasi CBA3b U METaJUIMYecKasi KpUCTaJUIMdecKasi peréTka. DIeKTPOXUMUYESCKHUMA
PpAI HAIPSDKEHUN METaJIoB

3.2

dusndeckne U XUMUYECKHe CBOWCTBa MeTayuioB. OOImIue crocoOb! MoydeHuss MeTayioB. TloHsATHE O
KOPpO3UH METAJJIOB, OCHOBHBIE CIIOCOOBI 3aIllUThl WX OT Koppo3u. CruaBel (CTanb, YyryH,
JIOPATIOMUHHIA, OPOH3a) M UX IPUMEHEHHUE B OBITY U MPOMBIIIIICHHOCTH

3.3

Illenounble Mertamael: nonoxkeHue B Ilepuomnueckoil cucrteMe XuMHUeckux 3yemeHToB .M.
MeneneeBa; CTpOCHHAE HX aTOMOB; HaXOXJICHUE B TIpupoje. Ou3ndeckne U XMMAYECKHE CBOWCTBA (Ha
npuMepe HaTpus U Kanust). OKCHIBI ¥ THIPOKCHIBI HATpUS U Kanusl. [IpuMeHeHne MeT0YHbIX METAIIIOB

M UX COCIUHCHHI

3.4

[llenoyHo3eMenbHBIE METAILTBI MATHUN U KaJIbIUI: MTONOXKEHHE B [lepnonnueckoil cucteMe XUMHYECKUX
aneMmenToB JI.J1. MenneneeBa; CTpoeHHE HUX aTOMOB; HaxokJeHue B npupone. Dusnueckue u
XUMHUYECKUE CBOWCTBA MarHusl W Kanblivs. BaxHeliine coeauHeHHUS Kanblus (OKCHI, TUAPOKCHI,

coim). JKECTKOCTh BOJIBI M CIOCOOBI €€ YCTpaHCHHS

3.5

Anromunnii: monoxxenne B [leproanyeckoii cucreme xummaeckux anemeHToB JI.M. Menneneea; ctpoenne
aToMa; HaXOXJCHHE B pHpose. Pu3nueckue U XUMHIECKHE CBOMCTBA allFOMUHMS. AM(OTEpHbIE CBOHCTBA
OKCHJIa Y TUAPOKCHJIA aTFOMHUHUS

3.6

XKeneszo: nonoxenue B [leproamdeckoit cucreme xummdeckux anmemeHToB JI.M. Menneneesa; ctpoeHue
aToMa; HaXOX/JCHHUE B MIPUPO/IC. dusznyeckue 1 XMMHYSCKHUE CBOMCTBA JKeje3a. OKCH}ILI, TUAPOKCUIBI U
comu xene3a(ll) u xenesa(Ill), nx coctas, CBOICTBA U MOJyuYCHHUE

3.7

XVUMHYECKHH OKCIIEpUMEHT: O3HAaKOMJICHHE C 00pa3laMM METaUIOB M CIUIaBOB, MX (H3HMYECKUMH
CBOIICTBAaMH;  HM3YyYCHHE  pE3YyNbTaTOB  KOPPO3MM  METa/UIOB  (BO3MOXHO  HCIIOJIB30BaHHE
BHJICOMATEpHAJIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHIA KaJIBIHS M HATPUS C BOJIOH (BO3MOXKHO
UCIOJIb30BaHUE BUCOMATEPHAIIOB); UCCIEIOBAHUE CBOMCTB KECTKOM BOABI; MPOLIECCa TOPEHHUS JKele3a
B KHCJIOpOJEe (BO3MOXKHO HCIONB30BAaHHE BUIEOMATEPHAIOB); NMPHU3HAKOB MPOTEKAHUS KAauECTBEHHBIX
peaknuii Ha WOHBI (MarHWs, KaJubIus, ATOMUHMA, nuHKa, >kenesa(ll) u sxemesa(Ill), memu(Il);
HaOMIOCHWE M OIHMCAaHUE IPOILIECCOB OKPAIIMBAHMS IJIAMEHH HOHAMU HATpHUs, KaJIUS U KaJbIHS
(BO3MOXKHO HCIIOJIG30BAaHME BHICOMATEPHAIOB); HCCIeNOBaHHE aM(OTEPHBIX CBOMCTB THIPOKCHAA
QIIOMUHHA U TUAPOKCUAA LIUHKA; PEIICHHUE SKCIIEPUMEHTANIBHBIX 3a]a4 o TeMe «BakHelne MeTanbl
U UX COCTMHEHUS




Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

4 XuMUs ¥ OKpY’KaroIas cpeia
HoBble MaTepuaibl U TeXHOJOTUU. BeliecTBa 1 MaTepualisl B IOBCEAHEBHOM XU3HU YeTI0BeKa. XUMUS U
4.1 3/10poBbe. be3onacHoe UCTONB30BaHUE BEIECTB U XUMHUYECKUX peakuuil B ObITy. IlepBas moMous mpu
XMMHYECKUX 0KOTaxX U OTPaBJICHUAX
OCHOBBI 3KOJIOTMYECKOH I'paMOTHOCTH. XHUMHUECKOoe 3arpszHeHue okpyskatomeil cpeast IIJIK. Ponb
4.2 XMMUHU B PEIIEHUM SKOJOTMYecKUX IpoOsieM. IIpuponHble HCTOYHHMKH YIJIEBOAOPOAOB (Yroijsb,
MIPUPOTHBIN Ta3, HEPTh), MPOIYKTHI HX MEePepadOTKH, HX POIb B OBITY W IPOMBIITUICHHOCTH
43 XMMHYECKHH HKCIEPHMEHT: U3y4eHHe 00pa3IoB MaTepHaNoB (CTEKIIO, CIIJIaBbl METAIIOB, TOJIUMEPHbIE
' MaTepHUaIbl)

MPOBEPSEMBIE HA OI'3 110 XUMUU TPEBOBAHUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O OBIIIET'O OBPA3OBAHMS

Kon

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM pe3yJbTaTaM 0a30BOI0 YPOBHSA

NpoBepsieMoro OCBOCHHS OCHOBHO# 00pa30BaTe/IbHON NPOrPaMMbl OCHOBHOI0 00111€r0
TpeOoOBaHUSA o0pa3zoBanusi Ha ocHoBe PI'OC

IIpencrasnenue:

11

O TIO3HABAEMOCTU SBIICHUU opupoabl, ITOHHMAaHUE OOBEKTHBHOM 3HAYMMOCTH OCHOB
XUMHUYECKOMN HayKH Kak o0acTu COBPEMCHHOI'O €CTECTBO3HAHUsS, KOMIIOHCHTA 061116171
KYJIbTYpPbl U HpaKTH‘ieCKOfI ACATCIIbHOCTU YCJIOBEKAa B YCJIOBUAX COBPEMEHHOI'O 06HI€CTB3;
IIOHUMAHHUE MECTa XUMHHU CPEIU IPYTIUX €CTECTBCHHBIX HAYK

1.2

0 HAaYYHBIX METOAAax IMO3HAHUs, B TOM YUCJIC SKCIICPUMCHTAJIBHBIX U TCOPETUYCCKUX METOAAX
HCCIIEA0BAHHUA BECIICCTB U U3YUCHUA XUMHUYCCKUX peaKHHﬁ; YMEHHUE UCIIOJIB30BaTh MOACIIN JJIA
00BsICHEHHS CTPOCHHA aTOMOB U MOJICKYJI

1.3

0 chepax npodecCHOHATIBHON NEATENbHOCTH, CBS3aHHBIX C XHMHEH M COBPEMEHHBIMU
TEXHOJOTHSMHM, OCHOBAaHHBIMM Ha JOCTIDKCHHMSAX XHMHUYECKOW HAyKH, 4YTO IIO3BOJIHT
oOydJaroluMcsl paccMaTpuBaTh XUMHIO Kak cdepy cBoeil Oymymel mpodeccnoHalbHOM
JESITeNbHOCTH W CAETATh OCO3HAHHBIM BHIOOP XMMHUHM Kak NPO(UIBHOIO MpeaMera Mpu
Mepexojiec Ha yPOBEHb CPEIAHET0 00IIero o0pa3oBaHus

Biagenue cucteMoil XMMUYECKUX 3HAHUN U yMEHUE NIPUMEHATh CUCTEMY XMMHMUYECKUX 3HAHMM,

KOTOpas BKIIFOYACT:

2.1

Ba)KHEHIIINE XUMUIECKUE TIOHATHS: XUMUYECKUH 3JIEMEHT, aTOM, MOJIEKYJIa, BEIECTBO, IPOCTOE U
CJIOKHOE BEIECTBO, OJHOPOJHAsS M HEOMHOPOJHAs CMECh, OTHOCHTEIbHBIC aTOMHAas |
MOJIEKYJISIPHAs. MacChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MOJISIPHBINA 00BEM, OKCHI,
KHCJIOTa, OCHOBaHME, CONb (CPEIHss), XMMHUUECKasl PEaKIus, PeaKIMd COCIUHEHUS, PEaKIuu
Pa3NoKEHUsI, PEaKIMM 3aMEeIeHUs, PeaKuu OOMeHa, TeIUIOBOW 3(PQEKT peakiyu, 3K30- H
SHIOTEPMUYECKHE PEaKIUH, PacTBOP, MAcCOBasi JOJsI XMMHUYECKOTO JJIEMEHTAa B COCIUHEHHH,
MaccoBas JI0JIsl U TIPOIICHTHAs] KOHIIEHTPAIMsI BEIIECTBA B PACTBOPE, SAPO aToMa, dJIEKTPOHHBIN
CJIO aToMma, aTOMHasi OpOUTalb, PAJyC aToMa, BaJIEHTHOCTb, CTETIEHb OKUCIICHHS, XUMHUYECKAsI
CBs3b, SHCKTpOOT'pI/I[IaTeHBHOCTB, l'IOJ'IHpHaH I/IHCHOJ'IHpHaﬂ KOBAJICHTHasA CBsA3b, MOHHAsl CBA3b,
METAJUIMYECKasl CBsI3b, KPUCTAJUIMYECKAsI PeIETKa (aTOMHAs, MOHHASI, METAJIMYECKasi, MOJICKY-
JISIpHAs), MIOH, KaTUOH, aHUOH, DJIEKTPOIUT U HEDJIEKTPOJIHT, HNEKTPOIUTUUYECKAS JUCCOIHAIINS,
peaKkiMu WOHHOTO OOMEHa, OKHCIUTEIBHO-BOCCTAHOBHUTEIILHBIE PEAKIMH, OKHCIUTENh |
BOCCTaHOBHTENb, OKHCJICHHE U BOCCTAHOBICHHE, ODIEKTPOJIM3, XHUMHYECKOE paBHOBECHE,
oOpaTHUMble ¥ HEOOpaTHMBIC peaKIMH, CKOPOCTh XUMHYECKOW peakimu, kKartammszarop, [1/IK,

KOppO3usd MCTAIIIOB, CILJIABbI




Kon

IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM pe3yJjbTaTaM 0a30BOI0 YPOBHS

MPOBEPAEMOro OCBOEHHSI OCHOBHOI 00pa30BaTe/IbHON NPOrPaMMbl OCHOBHOI'O 00111er0
TpeOoBaHuUs o0pa3oBaHust Ha ocHoBe PT'OC
22 OCHOBOTIOJIATAIOIINE 33aKOHBI XMMHH: 3aKOH COXPAaHCHHS MAacChl, IEPHOTUYECKHA 3aKOH
' J .. MenneneeBa, 3aKOH MIOCTOSITHCTBA COCTaBa, 3aKOH ABOTaIpo
2.3 TEOPHUU XUMHH: aTOMHO-MOJIEKYIISIPHAS TEOPHSL, TEOPHS AIEKTPOTUTHICCKON AUCCOIHAIIUH
3 BnaneHne ocHOBaMM XMMHUECKON IPaMOTHOCTH, BKITFOYAIOIIIEH:
YMEHHE TIPaBWIBHO HCIIONB30BaTh M3Yy4YEHHBIE BEIIECTBA M MaTepuaibl (B TOM 4YHCIIE
MHHEpalbHble yHOOpeHMs, MeTaIbl M CIUIaBbl, IPOAYKTHI MepepadOTKH MPUPOIHBIX
31 HUCTOYHHUKOB YIIIEBOJOPOAOB (YIJIs, MPUPOIAHOTO Ta3a, HeTH) B OBITY, CEIBCKOM XO3SIHCTBE,
' Ha NMPOU3BOJCTBE U MOHNMAHNE 3HAYCHUS JKUPOB, OCTIKOB, YIIICBOIOB IJIsl OpraHU3Ma YeJIOBEKa;
yYMEHHE IIPOrHO3UPOBATh BIMSIHUE BELIECTB U XUMHYECKUX IIPOLIECCOB HA OPraHU3M UYeJIoBeKa U
OKPYXKAIOIIYI0 IPUPOJHYIO CpelLy
3.2 yYMEHHE HHTETPUPOBATh XMMHYECKHE 3HAHUS CO 3HAHMAMH APYTUX YIE€OHBIX IPEIMETOB
33 HAJMYWE OMBITa PaboTHl C Pa3IMYHBIMA HCTOYHHKAMH HWH(POPMAIUMH 110 XAMHH (HaydHasl |
' HaY4HO-TIONYJIIpHAs JINTepaTypa, CIOBapH, CIIPABOYHUKH, HHTEPHET-PECYPCHI)
yMeHHEe OOBEKTMBHO OIICHWBAaTh HWH(POpPMANHIO O BEOmIeCTBAX, WX NPEBpalleHUSIX U
3.4 MPaKTUIECKOM IIPIMEHEHUN W YMEHHE UCTIONB30BATh €€ IS pelIeHNs YIeOHO-IT03HABATEIFHBIX
3ama4
Brnamenne ocHOBaMHM TOHSATHHHOTO ammapara W CHMBOJHYECKOTO SI3bIKA XHMHUH  JUIS
4 COCTaBJICHUsI (POPMYJT HEOPTaHWYECKUX BEIECTB, YPABHEHUI XMMHUUECKHX PEAaKLUil; OCHOBAMU
xuMudeckoit HomeHkIaTypsl (IUPAC u TpuBHansHOMN)
YMeHue OOBSICHATH CBSI3b IIOJIOXKEHUS 3neMeHTa B llepuonndeckoil cucTeMe ¢ YHCIOBBIMU
5 XapaKTepUCTUKAMHU CTPOCHUSI aTOMOB XMMHUECKHMX 3JIEMEHTOB (COCTaB M 3apsj sapa, oOlee
YHCIO JJIEKTPOHOB), paclpelelCHHEM O3JICKTPOHOB II0 DHEPreTHYCCKUM YPOBHSIM aTOMOB
MIEPBBIX TPEX NMEPUOIOB, KaJHS U KaJIBIIHS
[IpencraBnenne o MEPHOAMYECKON 3aBUCHMOCTH CBOMCTB XHMHYECKHX JIEMEHTOB (paanyc
6 aToMa, PIEKTPOOTPHLATEIHHOCTE), IPOCTHIX U CIOXHBIX BEIIECTB OT ITOJIOKCHHUS DJIEMEHTOB B
Ilepruognueckoit cucreme (B ManbIX NEpUOJaxX M TJIABHBIX IMOATPYIIAx) U 3NEKTPOHHOTO
CTPOCHHS aTOMa
7 YMeHue KacCu(pHUIUpOBaTh:
7.1 XUMHAYECKUE DIIEMCHTBI
7.2 HEOpPIraHUYECKHE BEIIECTBA
7.3 XUMHUYECKUE PEAKIINH
8 YMeHue onpeaensiTh:
8.1 BaJICHTHOCTH ¥ CTETICHb OKHCIICHUS XMMUYECKUX 3JICMEHTOB, 3aps/] HOHA
8.2 BUJI XUMUYECKOI CBSI3H U THIT KPUCTAJUTHUECKOH CTPYKTYPBI B COSIMHEHHSIX
8.3 XapakTep Cpesl B BOAHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHUIN)
8.4 OKHCIIUTEJIb ¥ BOCCTAHOBUTEINb
9 YMeHne XxapakTepu30BaTh (U3NUECKIE U XMMUYECKHE CBONCTBA:
01 MPOCTHIX BEIIECTB (KUCIOPOJ, 030H, BOJOPOJ, IpaduT, aiMa3, KpeMHHH, a30T, ¢ocdop, cepa,
' XJIOpP, HATPHH, KaJIvii, MATHUH, KaJbIIHA, ATFOMUHUH, Kee30)
CIIOKHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX DPAaCTBOPOB (BOJAa, aMMHAaK, XJIOPOBOAOPOL,
CEpOBOIOPOJI, OKCHIBI M THApOKcuAbl MeTamioB I-IIA rpymm, amomunus, memu (1), mmHKa,
9.2 xkenesa (11 u III), okcuaer yraepona (II u IV), kpemuus (IV), azora u dpocdopa (Il u V), cepst
(IV n VI), cepuucras, cepHasi, a30THCTas1, a30THAs, HocdopHasi, yronbHas, KpeMHHEBas KHCIIOTa
U UX COJIN)
9.3 IPOTHO3MPOBATh M XapaKTepH30BaTh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT HMX COCTaBa M




Kon

IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM pe3yJjbTaTaM 0a30BOI0 YPOBHS

MPOBEPAEMOro OCBOEHHSI OCHOBHOI 00pa30BaTe/IbHON NPOrPaMMbl OCHOBHOI'O 00111er0
TpeOoBaHuUs o0pa3oBaHust Ha ocHoBe PT'OC
CTpOCHHS, MPUMEHEHHNE BEIISCTB B 3aBHCHMOCTH OT HX CBOMCTB, BO3MOKHOCTH NPOTECKAHUS
XHUMHAYECKUX IPEBPAIICHIH B Pa3INIHBIX YCIOBUAX
10 YMeHue COCTaBIATh MOJIEKYJSIPHBIC M NOHHBIC YPAaBHEHNUS PEAKIHii, B TOM YHCIE:
10.1 peaxuuii HOHHOro oOMeHa
10.2 OKHCIIMTEIEHO-BOCCTAHOBUTEIBHBIX PEaKIUi
103 WDTIOCTPUPYIOIINX XUMHUYECKHE CBOWCTBA HM3YYEHHBIX KIAccoB (TPYHII) HEOPraHMUECKHX
' BEIECTB
10.4 MOJITBEPIKAAIONIUX TEHETHICCKYIO B3aUMOCBS3bh MEXKILy HUMHU
11 YMeHune BBIYHCIATE (POBOIUTH PACUETHI):
111 OTHOCHUTEJBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAacChl BEIIECTB, MACCOBYIO JIOJII0 XUMHYECKOTO
' 5]EMEHTa B COECJMHEHUH
11.2 MacCOBYIO JIOJIIO BEIIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA H €r0 MaccCy, 00beM ra3oB
114 [0 YpaBHEHHMSIM XHMHUYECKHX PEaKIWi W HaXOIWUTh KOJMUYECTBO BEIIECTBA, 0OBEM M MaccCy
' pEeareHToB WK MPOAYKTOB PEAKIIHN
12 Bitagenve (3HaHHUE OCHOB):
OCHOBHBIMH METOJIaMH HAay4yHOTO TMO3HaHHs (HAOJIONCHHE, HW3MEPCHHE, DKCIICPUMEHT,
12.1 MOJICTUPOBAHUE) MPHU M3YYCHHH BEUICCTB M XUMHUYCCKUX SBICHUN; YMEHUE CHOPMYIHPOBATH
po0IeMy M MPEUIOKUTD IMyTH €€ PereHus
122 Oe3omacHON pabOThl ¢ XUMHUYCCKUMH BEIICCTBAMH, XHMHUYECKOW MOCYIOW M J1TabOpaTOpHBIM
' 000pyI0BaHUEM
npaBuwiamMu 0€30MacHOTO OOpAICHHUs C BEIIECTBAMH, HCIOIb3YEMbIMH B MOBCEAHEBHOMN KHU3HHU,
123 MpaBWIAMH TIOBEIEHHS B IESIX COEPEXCHHUS 3I0POBBS M OKPYKAIOMIEH MPHUPOTHOU CpEIbl;
' MOHUMaHUE BpeAa (OMACHOCTH) BO3ICHCTBUS Ha JKUBBIE OPTaHU3MEI OINPEAeTIEHHBIX BEIICCTB,
CHOCOGOB YMCHBUICHUS 1 NMPEAOTBPALICHUS UX BPEAHOT'O BOSHCﬁCTBHH
13 Hanndne npakTryeckux HAaBHIKOB IUIAHUPOBAHHS U OCYHICCTBICHUS CICAYIOMINX XHMUYECKUX
SKCIEPHUMEHTOB:
U3yYCHHE W ONHcaHue (U3NUECKUX CBOWCTB BEIISCTB; O3HAKOMIICHHWE C (DHM3UUSCKIMU U
13.1 XUMAYECKUMHE SIBIICHHUSIMH; OMBITHI, HIJUTIOCTPUPYIONINE MPU3HAKU TPOTEKAHHUS XUMHUYECKUX
peakuuii
13.2 M3yUYEHUE CITOCOOOB Pa3JIeICHUs cMecer
MOJyYeHUE KHCIIOPOJa M M3Yy4YCHHE €ro CBOWCTB; IOJYyYeHHWE BOJAOPOAA W M3yYEHHE €ro
13.3 CBOWCTB; TONyYCHHE YTIIEKUCIOrO Ta3a W WM3YYeHHE €ro CBOWCTB; IONyYCHHE aMMHaKa U
W3y4YCHHE €r0 CBOMCTB
134 MPUTOTOBIICHIE PACTBOPOB C OMPEACIEHHON MACCOBO IOJICH PacTBOPEHHOTO BELIECTBA
135 MpUMEHEHNEe HWHIWKATOpOB (JlakMyca, METWJIOpaHka W (eHonpTasenHa) AN ONpeAcTeHHs
' XapakTepa CpeAbl B pacCTBOPaxX KHCIOT U MIeJovYen
HCCIICIOBAHNE W OIMCAHUE CBOMCTB HEOPraHWYECKUX BEIICCTB PA3JIMUHBIX KIIACCOB; HU3YYCHHUEC
B3aMMOJICHCTBUS KUCJIOT C METAJUIAMH, OKCU/IAMH METAILIOB, PACTBOPUMBIMH M HEPACTBOPHMBIMU
13.6 OCHOBaHISIMH, COJISIMIL; ITOJTyYCHNE HEPACTBOPUMBIX OCHOBAHHMI; BBHITECHCHHE OIHOTO MeETajia
JIPYTUM U3 PacTBOpa COJH; HCCIeI0BaHHE aM(OTEPHBIX CBOMCTB THAPOKCHIOB ATFOMHUHHUS U
IIUHKA
pellieHne JKCIEPUMEHTAIbHBIX 3amad Mo TemaM: «OCHOBHBIC KJIacChl HEOPraHUYECKUX
13.7 COCIMHCHUI»;, «DNEKTPOJIMTHYCCKAs JUCColManus»; «BaxHelmme HeMeTaulbl W UX

COCAUHCHUA, «BaxkHenme MeTaibl U UX COEIUHECHUS




Kon IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM pe3yJjbTaTaM 0a30BOI0 YPOBHS

MPOBEPAEMOro OCBOEHHSI OCHOBHOI 00pa30BaTe/IbHON NPOrPaMMbl OCHOBHOI'O 00111er0
TpeOoBaHuUs o0pa3oBaHust Ha ocHoBe PT'OC

XUMHUUYECKUE HKCIEPUMEHTHI, WJUIIOCTPUPYIOLIUE IPU3HAKU NPOTEKaHHUA pPEeaKUUid HOHHOIO
oOMeHa; KaueCTBEHHbIC PEaKIM{ Ha MPHCYTCTBYIOIIVE B BOTHBIX PacTBOpax HOHEI: XJIOPHI-,

13.8 OpoMua-, wommn-, cyabdar-, Qocdar-, KapOOHAT-, CHIMKAT-AHUOHBI, T'HIPOKCHI-UOHBI,

KaTUOHBI aMMOHHS, MarHus, KaJbLUs, allOMUAHUS, xkene3a (2+) u xenesa (3+), menu (2+),
ITMHKA

YMenue:

MNpEACTABJIATL PE3YJIbTATBI IKCIICPUMEHTA B (bopMe BEIBOAOB, A0Ka3aTCIbCTB, Fpa(l)I/IKOB u

14.1

TaOIMIL ¥ BBISIBJISTH SMIINPUUECKUE 3aKOHOMEPHOCTU

YCTAaHABIMBATh CBSA3U MEXIY pEalbHO HAOMIOAAEMBIMH XUMHUYECKUMHU SIBICHUSIMU U
14.2 IpoLeCcCaMu, MPOUCXOMSIIMMU B MaKpO- U MHKPOMHUpPE, OOBSACHITH IMPUUYUHBI MHOTO0Opa3us

BEILIECTB

IHEPEYEHDb 3JIEMEHTOB COJAEPXKAHUS, IPOBEPSIEMbBIX HA OCHOBHOM I'OCYJAPCTBEHHOM

9K3AMEHE I10 XUMHUHU
Kon IIpoBepsieMblii 31eMEHT COJePKAHUS
1 [lepBoHavyabHBIE XUMHYECKAE TIOHITHUS
1.1 Uuctele BenecTBa U cMecH. CriocoObl pas/ieieHus: cMeceit
12 ATOMBI B MOJIEKYJIBI. XUMUYECKUE dJIeMEeHTH. CHMBOIIBI XUMHUYECKHUX 3JIeMEHTOB. [IpocThie U cI0KHBIE
' BEIIeCTBA.
1.3 Xumudeckas ¢popmyina. BaneHTHOCTh aTOMOB XUMHUYECKUX AIeMEHTOB. CTeTIeHb OKHCIICHHS
14 3aKoH MOCTOSHCTBa cocTaBa BemiecTB. OTHOCUTENbHAS aTroMHas Macca. OTHOCHTENBHAS MOJEKYISpHAs
' Macca. MaccoBast JOJIs XHMHYECKOTO AJIEMEHTa B COSAMHCHUHT
15 KonmuectBo BemectBa. Monb. Monsipaas macca. MonsipHbiii 00bEM ra3oB. B3anMOCBsS3b KOJIMYECTBa,
' MAacCChI ¥ YUCIIa CTPYKTYPHBIX €AWHHIL BEIECTBA
16 du3ndeckue U XUMUYECKUE SBICHUSA. XUMHUYECKas peakius 1 e€ Mpu3HaKu. 3aKOH COXPaHEHUS MacCh
' BelecTB. XMMUYECKHE YPaBHEHHS
5 Ilepuoguueckuit 3akoH u Ilepuoagmueckas cucrema xumuueckux d3neMmeHToB J[.M. Menaeneesa.
CtpoeHrie aTOMOB
91 ITepunonnueckuii 3akoH. Ilepuoguueckas cucrema xumudeckux snemeHtoB .M. Menneneena. [lepuoib
' 1 rpynibl. U3ndecKuii CMBICT OPSAKOBOTO HOMEpa, HOMEPOB MEPHOIa M TPYIIIHI 2JICMEHTA
99 Crpoenune atomoB. CocTaB aTOMHBIX szep. M3oromel. DnexTponsl. CTpoeHHE 3JIEKTPOHHBIX 0005I0UeK
' aToMOB epBbIx 20 xuMudeckux 31eMeHToB Ilepuoauueckoii cuctemsl JI.M1. Menneneesa
3aKOHOMEPHOCTH B W3MCHCHHH CBOHCTB XHMHUYECKHX D3JEMEHTOB IEPBBIX TPEX IIEPHOMIOB, Kaws,
23 KaJblus (paguyca aTOMOB, SJICKTPOOTPHIATEIBHOCTH, METAJUTHUCCKIX M HEMETATMYECKUX CBOWCTB) U
' WX COCJMHEHUH B COOTBETCTBUH C IMOJIOKEHUEM 3JIeMEeHTOB B [leproamueckoii cucTeMe U CTPOCHHUEM UX
aTOMOB
3 CtpoeHue BeniecTa
31 Xumudeckass cBsi3b. KoBanieHTHass (MOJsipHasi W HEMOJIAPHAsl) CBSI3b.  DJIEKTPOOTPHUIATEIHLHOCTh
' XHUMUYECKUX 3JIeMeHTOB. VloHHast cBs13b. MeTasumiueckas CBsI3b
3.2 THITBI KPUCTAIUITMIECKUX PEIMIETOK (ATOMHASI, HOHHAS, METAIUIMIECKAs), 3aBICHMOCTb CBOMCTB BEIIECTBA
' OT THUIIa KPUCTAJUINYECKON PEIIETKY U BUJIA XUMHUECKOM CBA3U
4 BaxHelime npencraBuTeNn HEOPTaHMIECKUX BeIIecTB. HemeTalubl u uX coeauHEHHs. MeTalulbl U uX
COCIMHCHUS
4.1 Knaccudukanus ¥ HOMEHKIAaTypa HEOPraHWYECKHUX COCNMHEHMIA: OKCHIOB (cosieoOpasyromue:




Kon

HpOBepﬂeMblﬁ 3JEMEHT COAECPKAHUNA

OCHOBHBIE, KHCIIOTHBIE, aM(pOTEPHBIC) U HecoeoOpa3yoiue; OCHOBaHUH (IIENOYM M HEepacTBOPHUMBIC
OCHOBaHWsI); KHCIIOT (KUCIOPOJICOEpkKAIIue U OeCKUCIOPOIAHBIE, OJHOOCHOBHBIE I MHOTOOCHOBHBIE);
coJieil (CpeHUX U KHCIIBIX)

duznyeckue M XUMHUYECKHE CBOICTBa MPOCTBIX BEHIECTB-HEMETAJJIOB: BOAOpOAA, XJIOpa, KHUCIOPOJa,

42 cephl, a30Ta, Gocdopa, yriuepoma, KpeMHHUS
43 dusnyeckue ¥ XUMUYECKUE CBOMCTBA MPOCTHIX BEINECTB-METAIUIOB: JINTHS, HATPUS, KU, MarHus U
' KaJIbIIYs, ATFOMUHHS, JKelle3a. DICKTPOXUMUYUECKIH PsiJ] HAPSDKEHUH METAIIIOB
44 Ouznyeckne W XUMHYECKHE CBOWCTBA BOAOPOMHBIX COCOMHEHHH HEMETALIOB: XJIOPOBOIOPOAA,
' CEpOBOJIOPOJIA, AMMHUAKA
A5 dusnueckne W XUMHYECKHE CBOMCTBa okcumoB HemeramwioB: cepel (IV, VI), asora(Il, IV, V),
' dbocdopa(lll, V), yraepona(ll, IV), kpemuaus(IV). [lonydyeHne OKkCHI0B HEMETAIIIOB
46 Xumuueckue cBoiictBa okcumoB: MetamioB |IA-IIA rpymm, rmaka, memu(I) u xenesa(Il, 11). TTonyuerne
OKCHJIOB METAJJIOB
47 XuMHYecKre CBOWCTBA OCHOBAaHHUN W aM(OTEPHBIX THAPOKCUIOB (Ha MpUMepe THAPOKCHIOB aTFOMUHMUS,
' xelesa, uHKa). [lonyuenne ocHoBaHUM U aM(OTEPHBIX THAPOKCUIOB
OO0mue XUMHUYEeCKHe CBOWCTBA KHCJIOT: XJIOPOBOJOPOTHOW, CEPOBOJIOPOIHON, CEPHHUCTOM, CEpHO,
4.8 a30THOH, (ocopHOl, KpeMHUEBOH, YrobHOH. OcoOble XMMHYECKHE CBOMCTBA KOHIICHTPHPOBAHHOW
CepHOU 1 a30THOM kucnot. [lorydenne kucmor
4.9 OO01ue XuMHYecKue CBOMCTBA cpeTHuX cojieil. [lomydenue coneit
410 [lomyuenune, coOupaHme, pacHoO3HABaHWE BOAOPONA, KHCIOPOJa, aMMHaKa, YTIIEKUCIOTO Taza B
' s1a00paTopuu
411 ITomy4yenne amMMuaxa, CepHOW M a30THOM KMCIOT B HPOMBIIUIEHHOCTH. OOIIue CrocoObl MOTydYeHUs
' METAJIOB
4.12 ['eHeTnveckas CBSA3b MEX]y KJIaCCAMU HEOPTaHMYECKUX COCTMHEHUN
5 XHAMUYECKHE PeaKIUN
Krnaccugukanus XdMMIUECKHX peakuid MO Pa3IUIHBIM IPH3HAKaM: TI0 YHCITY H COCTABY YYaCTBYIOIINX B
5.1 peaKkiuy BEIIEeCTB, MO TEIUIOBOMY 3(PQeKTy, N0 H3MEHEHHUIO CTEeNeHEeH OKHUCIEHUS XUMHUYECKHX
9JIEMEHTOB
5 TemnoBoit 3((PeKT XUMHUECKOH peakiiy, TEPMOXHUMHUYECKUE YpaBHEHHS. JK30- M DHIOTEPMHUCCKHE
' peakuyu. TepMOXUMHYECKHE YPaBHEHUS
53 OKHUCITUTENTFHOBOCCTAHOBUTENEHBIE peakiuy. OKUCIUTENN M BOCCTAHOBUTENH. [Ipoliecchl OKUCTICHHS U
' BOCCTaHOBJICHHS. DIIEKTPOHHBIN OalaHC OKHCIUTEITFHOBOCCTAHOBUTENBHON peaknu
5 4 TeOpI/IH SHCKTPOHHTHHCCKOﬁ JucCconralnuu. KaTI/IOHI)I, AHUOHBI. BHGKTPOHI/ITLI U HEBJICKTPOJIUTHI.
' CunbHble U cadble 31eKTponThl. CTeneHb AUCCONMAITUH
55 Peakumy noHHOTO OOMEHa. YCJIOBHS MPOTEKaHMs peakluii HOHHOrO OOMEHA, MOJTHBIC W COKpamEHHbBIC
' VOHHBIE YPABHEHHS PEAKIMii
6 XuM¥sI 1 OKpY’KaroIias cpena
6.1 BemectBa 1 MaTtepuanbl B IOBCEAHEBHOM KHM3HM 4YeJOBeKa. be3omacHOe HCIONb30BaHUE BEUIECTB U
' XMMUYECKUX peakimii B Jaboparopun U ObITy. [lepBast HOMOIIb IPH XMMUYECKUX 0KOTaX M OTPABICHUSIX
XuUMHYecKoe 3arps3HEHUE OKpY’Karolled cpeabl (KUCIOTHBIE NOXKAM, 3arpsi3HEHHE MOYBbI, BO3AyXa U
6.2 BOJIOEMOB), croco0BI ero mpenorBpamienus [Ipenempras momyctimas koHnentpamus Bemects ([TJIK).
' Ponb xumuM B pelIeHWH 3KOJOTHYECKUX MpoOiieM. YcuieHHe MapHUKOBOro 3ddekra, paspyiicHue
030HOBOTO CJIOS
[Ipumenenune cepwl, a3ota, ¢ochopa, yriepoma, KpeMHUS H WX COCAWHCHHH B OBITY, MEAHWIUHE,
6.3 MPOMBIIUIEHHOCTH M CENbCKOM Xo3sicTBe. [IprMeHeHMe MeTaulloB W CIDIaBOB (CTajib, YUYyTYH,
' JOPATIOMUHMIA, OpOH3a) B OBITY W TIPOMBINIJICHHOCTH UX coeAMHEeHUH. [ToHSITHE 0 KOPPO3HH METAJUIOB,
OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3HH
6.4 [IpuposHBIE UCTOYHHUKU YTICBOAOPOIOB (Yroiib, MPUPOIHBIA ra3, HE(PTH), MPOAYKTH UX NepepaboTKU




Kon IIpoBepsieMblii 3/1eMeHT COepPKAHUS

(6eH3MH), X POJIb B OBITY U MPOMBIIIJICHHOCTH

[epBonauabHBIE TOHATHS 00 OPraHMYECKIX BEIIECTBAX KAK O COSANHEHUSX yrileposia (MeTaH, 3TaH, STHIICH,
6.5 alleTWIeH, TaHOJ, TJIMLEPUH, YKCycHad kuciota). [loHsITHe 0 OMOJIOrMYeckd BayKHBIX BEILECTBAX: JKUPaXx,
OenKkax, yriieBoiaX — M UX POJU B KU3HHU YeJIOBEeKa

7 Pacuéter:
7.1 1o (opMysiaM XUMUYECKUX COCAUHEHUI
7.2 Macchl (MacCcOBOM) JTOJM pacTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMHUYECKHM YpaBHEHHSIM

YYEBHO-METOJANYECKOE OBECMEYEHUE OBPA30OBATEJIBHOTIO
MPOLIECCA
OBSA3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUKA

* Xumus: 8-i kitacc: 6a30BbIi YpOBEHb: YUeOHUK; 5-€ u3nanue, nepepadorannoe ['abpuensn O.C.,
OctpoymoB W.I'., CnagkoB C.A. AxuuonepHoe obmectBo «M3narensctBo «lIpocBenienue»
* Xumus: 9-i kiacc: 6a30BbIi YpOBEHb: YUeOHUK; 5-€ u3nanue, nepepadorannoe ['abpuensn O.C.,

OctpoymoB N.I'., CnagkoB C.A. AxunonepHoe ob6miectBo «M3narensctBo «lIpocBenienue»



