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HOACHUTEJBHASA 3AIINCKA

[IporpaMma 1Mo XMMHHM Ha YpOBHE OCHOBHOI'O OOILIEro oOpa30BaHMs COCTaBJI€HA Ha OCHOBE
TpeOOBaHMI K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeNbHOW MPOTpaMMbl OCHOBHOT'O OOIIETro
obpasoBanus, npencraBieHHbx B PI'OC OO0, a Takxke Ha ocHOBE (henepanbHON pabouell mporpaMMbl
BOCIIUTAHUS U C y4ETOM KOHLENIMHU MPEnoJaBaHus yueOHOro npeamera « XuMHs» B 00pa3oBaTEIbHBIX
opranusauusax Poccuiickont denepanumu.

[Iporpamma 1o XuMuu JaET MPEACTABIECHUE O LENsIX, OOLIeH CTpaTernu 00y4eHus, BOCHUTaHUS U
pa3BUTHA OOyYAIOMIMXCSl CPeCTBAMH Y4eOHOrOo MpeaMeTa, YCTaHABIMBAET 005A3aTENbHOE MPEAMETHOE
COZIep>KaHMe, NPEAYyCMaTPUBAET pacIpelesieHue €ro Mo KjaccaM M CTPYKTYpPHUpPOBaHME IO pasjenam u
TeMaM I[porpaMMbl IO XHMHH, OINpEAEIseT KOJIWYECTBEHHbIE M KAayeCTBEHHbIE XapaKTEPUCTUKHU
COJEPIKAHMS, PEKOMEHAYEMYIO IOCIENOBATEILHOCTh M3Y4EHUS XMUMHUHU C YYETOM MEKIIPEAMETHBIX H
BHYTPUIIPEIMETHBIX CBA3€H, JOIMKM y4eOHOro Ipolecca, BO3pacTHBIX OCOOEHHOCTEH 00ydaroluxcs,
orpenenseT BO3MOKHOCTH MpEeAMeTa JUIsl peaju3alui TpeOOBaHM K pe3yJbTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeabHOM MPOrpaMMbl HA yYPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TakKe TPeOOBaHHMA K
pe3ysipTaTaM OOy4YeHUS XMMUU Ha YpPOBHE LieJiell M3ydyeHUs IpeaMeTa M OCHOBHBIX BMJIOB Y4eOHO-
[IO3HABATEJIbHOM JeATEIbHOCTH 00Yy4aroIIerocs 0 OCBOCHNUIO Y4€OHOr0 COep KaHMUs.

3HaHUWE XUMHH CIYXHT OCHOBOM i1 (OPMHPOBAHMS MHPOBO33PEHHUS OOydaloLerocs, €ro
MPEJCTaBICHUN O MaTepUaJbHOM EIUHCTBE MHpPA, BAXKHYIO pOIb HUIPalOT (GopMmupyemble XUMHEH
MIPEJCTaBICHUS O B3aUMOINPEBPAIICHUAX SHEPTUH U 00 HBOJIIOLIUU BELIECTB B IPUPOJIE, O MYTAX peIIeHUs
rJ100aIbHBIX MPOOJIEM YCTOWYMBOrO Pa3BUTHSI YEJIOBEUECTBA — CHIPHEBOW, SHEPreTUUECKOM, MUIEBON U
9KOJIOTUYECKON 0€30MacHOCTH, TPOOIIEM 3/1paBOOXPaHEHUS.

N3yuenne xumuu:

CIOCOOCTBYET peanu3allii BO3MOXKHOCTEH I caMOpasBUTHUA U (OPMHUPOBAHUS KYJIBTYpPHI
JUYHOCTH, €€ o0mel 1 (yHKIIMOHATIBLHOW TPaMOTHOCTH;

BHOCUT BKJIaJ, B (OPMUPOBAHHE MBILUIEHUS M TBOPUYECKHX CIHOCOOHOCTEH 0O0ydaromuxcs,
HABBIKOB HX CaMOCTOSITEJIbHOW Y4YeOHOH JeATENbHOCTH, 3KCHEPUMEHTAIbHBIX U HCCIEI0BaTENIbCKUX
YMEHHUI, HEOOXOAUMBIX KaK B ITOBCEHEBHOM KHU3HU, TaK U B Tpo(hecCHOHANbHOM JesSTeNbHOCTH;

3HAKOMUT €O Crenu(pUKol HAYyYHOTO MBIILICHUS, 3aKIaIbIBACT OCHOBBI IIEIOCTHOTO B3TJIsAa Ha
€IMHCTBO IIPUPOABI u YeJI0BEKa, ABJISIETCS OTBETCTBEHHBIM 3TaNoM
B (hOpPMUPOBAHUU €CTECTBEHHO-HAYYHON I'PaMOTHOCTH 00Y4aroIIuXcs;

crmoco0cTBYeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIICHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K

MIPUPO/JIE, K YETIOBEKY, BHOCHT CBOM BKJIAJl B 9KOJIOTMYECKOE 00pa3oBaHNe 00yUatOmuXCs.



JlaHHbIe HalpaBieHUs B 00y4YeHUM XUMHUHM 00ECIIeunBAIOTCS CHIEM(PUKON collepykaHus yueOHOro
IpeaMeTa, KOTOPBIi ABIsIETCA NMeJarornyecku aJalTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAyKH XMMUU Ha
OIIPENEIEHHOM dTale e€ pa3BUTHA.

Kypc xumuu Ha ypOBHE OCHOBHOrO 0OIIEro o0Opa3oBaHMs OPHEHTHPOBAH HAa OCBOEHHE
06y‘laIOH_II/IMI/ICH CUCTCMbI IICPBOHAYAJIbHBIX MMOHATHI XMMHH, OCHOB HeopraHqucxoﬁ XUMHUHN H
HCKOTOPBIX OTACIBbHBIX 3HAYUMBbBIX MMOHSITHI OpFaHI/I‘-IGCKOf/i XUMUH.

CrtpykTypa colepskaHus MPOrpaMMBbl 10 XUMUU ¢()OPMUPOBAHA HA OCHOBE CCTEMHOTO MOAX0/1a K
eé HU3YUYCHHIO. COHep)KaHI/IC CKJIIaIbIBACTCA N3 CUCTCMBbI MOHATUM O XUMHUYECKOM dDJIEMEHTE U BCIICCTBEC U
CHCTEMBI IIOHSATUH O XUMUYECKOH peakinu. O0e 3T CUCTEMBI CTPYKTYPHO OpPraHM30BaHBbI 110 MPUHIUITY

MOCJICA0OBATCIIBHOI'O PA3BUTHA 3HAHMUI Ha OCHOBE TCOPCTUICCKUX HpCI[CTaBJIeHI/Iﬁ pasHoro ypoBHA:

ATOMHO-MOJICKYJIIPHOI'O YUYCHHUSA KaK OCHOBBI BCEIr0 €CTCCTBO3HAHUS

Ilepnoauueckoro 3akona J[. . MeneneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— y4eHUs O CTPOCHMH ATOMAa U XMMUYECKOH CBA3H;

— IpeACTaBICHUH 00 3JIEKTPOIUTUYECKON JUCCOLMALIMYU BEIIECTB B PacCTBOpaAX.

TeopeTtuueckue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIIUPUYECKHM IOJYYEHHBIX U
OCMBICIIEHHBIX (DaKTOB, PA3BUBAIOTCS TOCIENOBATEIBHO OT OJHOTO YPOBHS K JIPYIOMY, BBIMIOJTHSS
(GyHKIMM OOBSICHEHUS W IPOTHO3UPOBAHMSI CBOICTB, CTPOECHUS U BO3MOXKHOCTEH MPaKTHYECKOIO
IIPUMEHEHUS U MOJyYEHUS N3Y4aeMbIX BEILECTB.

OcBoeHMe porpaMMbl 10 XMMHUH CIIOCOOCTBYET (POPMHUPOBAHUIO MPEICTABICHUS O XUMHUYECKOH
COCTaBJISIIOLIEH HayYHOW KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOU MPHUPOJbI, IEHHOCTHOI'O OTHOLIEHUS K
Hay4HOMY 3HAaHHMIO M METOJaM IO3HaHWs B Hayke. M3yueHue XMMHMM MPOMCXOAUT C IPHUBJIEYECHHUEM
3HaHUW U3 paHee M3YUYEHHBIX yueOHBIX MpeameToB: «Okpyxawomuil Mup», «buonorus. 5—7 kiaacce» H
«®Dusmka. 7 Kmace».

IIpy wm3ydeHMM XMMHHM OPOUCXOAUT (OPMUPOBAHME 3HAHUN OCHOB XMMHUYECKOH HAYKH Kak
00JIacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUUYECKOW MAESITENbHOCTH YelIOBeKa M KakK OIHOro W3
KOMIIOHEHTOB MHPOBOM KYyJIbTYpbl. 3ajmada y4eOHOro mpeaMera COCTOUT B (OPMHUPOBAHUU CHCTEMBI
XUMUYECKUX 3HAHUM — BaXXHEUIIMX (AKTOB, MOHATHUNM, 3aKOHOB M TEOPETHUYCCKUX MOJIOKECHHH,
JOCTYNHBIX 00OOILIEHUI MUPOBO33PEHUYECKOr0 XapaKTepa, s3blKka HayKH, B MPUOOIIEHUH K HayYHBIM
METOJlaM TO3HAHUS MPH U3YYCHHHM BEUIECTB M XMMHYECKUX peakiuil, B (OpPMUPOBAHUU U PA3BUTHH
MO3HABATENILHBIX YMEHUN U MX MPUMEHEHHH B Y4eOHO-IIO3HABATENHbHON M Yy4eOHO-HCCIIeA0BATEIbCKOM
NesITeIbHOCTH, OCBOCHHUH MPaBUJI 0€301aCHOr0 00pallleHus ¢ BEIleCTBAMU B TIOBCEIHEBHON KU3HU.

[Ipu u3yyeHun XMMHUU Ha YPOBHE OCHOBHOI'O 0011Iero 00pa3oBaHus BaKHOE 3HAUEHUE MTPUOOpenn
TaKue LEeJH, KaK:

— (opMupOBaHHE HWHTEIUIEKTYJIBHO pa3BUTONM JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHMIO,
COTPYAHMYECTBY, CaMOCTOSITEILHOMY TPUHATHIO PELIeHUH, CIIOCOOHOW aaanTupoBaThcsi K OBICTPO

MCHAIOIMUMCA YCJIOBUAM KHU3HU,



— HANpaBJICHHOCTh OOydYeHHS HA  CHUCTEMaTHUYecKoe TNpuodlieHne oOydammuxcs K
CaMOCTOSITENIbHOW T1O3HABATENbHOW [EATENbHOCTH, HAyYHBIM METOAAM T[O3HaHUSA, (QOPMUPYIOIIUM
MOTHUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMMUH;

—obecrieyeHre  yCJIOBUHM,  CIIOCOOCTBYIOIIMX  MPUOOPETEHHI0  OOydYarolMMHCA  ONbITa
pa3HOOOpa3HOM ACATENPHOCTH, I[IO3HAHUS W CAMOMNO3HAHUSA, KIIOYEBBIX HAaBBIKOB (KIHOYEBBIX
KOMIIETEHIINH ), UMEIOIMX YHUBEPCAJIbHOE 3HAUEHHUE JUISl PA3JIMUYHbBIX BUJIOB IEATEINBHOCTH;

— ¢opmupoBaHue o0uIed (QYHKIIMOHATBPHOM M €CTECTBEHHO-HAYYHOW IPaMOTHOCTH, B TOM YHCIIE
YMEHHH OOBACHATH U OI[EHUBATH SIBJICHUS OKPYKAIOIIEro MUPa, UCIONIb3YsI 3HAHUS U OIBIT, MOTYYCHHbIE
IIpU U3YyYEHUU XUMHM, IPUMEHATh UX NPU PEUIEHUH NpoOJeM B MOBCEIHEBHOW >KM3HM U TPYJOBOM
NESITEIbHOCTH;

— ¢opMHpoBaHUE y OOY4YaIOIIMXCS TYMAaHHUCTHUECKMX OTHOILIEHHWH, TOHUMAaHUS LEHHOCTH
XMUMHUYECKUX 3HAHUU JJIs1 BBIPAOOTKH SKOJIOTMUYECKU I1e1eCO00pa3HOro MoBeACHUs B OBITY U TPYIOBOI
NS TEIbHOCTH B LIEJIIX COXPAHEHUS CBOEr0 3/10POBbSI U OKPY>KaIOIIeH IPUPOIHOMN Cpeabl;

— pa3BUTHE MOTHBALUMU K OOY4YEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO W CaMOBOCIIMTAaHUIO Ha
OCHOBE YCBOEHHS OOIIEYeNIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY Npoduis u
HAIPaBJICHHOCTH JaJbHEHIIIero o0yueHus.

B cocraBe kiaccoB Hapsiy ¢ HOPMOTUIUYHBIMH JeTbMH oOydarotcst aetu ¢ OB3 (3I1P). [dua
YAOBJIETBOPEHUSI 0COOBIX 00pa3oBaTeNbHBIX MOTpeOHOCTEH oOyuatomuxcsi ¢ OB3 tpebyercs co3zmanue
CTIEIIMAJIBHBIX YCIIOBHH, 00€CIIeYMBAIOIINX KaUeCTBO UX 00pa30BaHus:

- opraHuzanusi o0pa3oBaTEIbHOIO Mpoliecca Ha HATJSIHO-CHCTBEHHONH OCHOBE C COOJIIOJICHUEM
OCHOBHBIX JUAAKTUYECKUX MPHUHIMUIOB (IOCTYIMHOCTH, HAIJIJHOCTH, MPOYHOCTH, CBSI3M TEOPUU C
MIPAKTUKOM);

- OpraHu3anys Ha ypoKax IMpeaMeTHO-NPaKTHUECKON AESITEIbHOCTH;

- HCIIOJNIb30BAHME JIPOOHOr0, MOATAIHOIO IpPENoJaBaHUs y4eOHOrO MaTepHala U aHAJIUTHUKO-
CHUHTETHUYECKHI CrIoco0 ero rnokasa;

- OIIOpa Ha paHee YCBOEHHBINM MaTepuall U MPaKTUYECKUI OMBIT yYalUXCs;

- (pukcanyst BHUMaHUSI HA BBISIBJIEHUU TPUYUHHO-CIIEICTBEHHBIX CBSA3EH U 3aKOHOMEPHOCTEH;

- aKLIEHT Ha [VIABHOM Ipu (HOpMYJIMPOBAHUU MPABUI U BbIBOJIOB;

- IOCTATOYHOE KOJMYECTBO MPAKTUYECKUX YIPAXKHEHHUH I YCBOCHUS yueOHOro MaTepuarna;

- BKJIIOUEHHU € H3y4aeMOro MaTepHralia B pa3InyHble BUABI YIIPAKHEHUN;

- o0ecrieueHre HaIJIJHOCTU B IIPOIIECCEe YCBOCHUS 3HAHMUIA;

- IPUBJICUEHUE JIeTeH K yYaCTUIO B OOILIEUIKOIbHBIX MEPOIPUATHSAX U BHEYPOUHOM J1€ATeIbHOCTH
0 TIpeIMETY.

OO0s13aTenbHOE MPEAMETHOE COACpKAHUE M0 XUMHH JJIsl MKOIFHUKOB oOydaromuxcst mo AOOIT

(3I1P) monHOCTHIO conocTaBuMo ¢ coaepxkanuem OOIL.



Oo6yuaromuiics ¢ OB3 (3I1P) momywaer o0Opa3oBaHHE, TOJHOCTBIO COOTBETCTBYIOIIEE, IO
UTOTOBBIM JIOCTHDKEHHSM K MOMEHTY 3aBeplieHuss oOydeHus, oOpa30BaHHIO CBEPCTHUKOB 0e3
OTPaHUYCHHI 110 BO3MOXHOCTSIM 3/I0POBbsI, B T€ %K€ CPOKU 00yUEHHS (SIBISICTCS IIEH30BBIM).

OOmiee 4uciaO 4YacoB, OTBEACHHBIX IS H3Y4YEHHMs XMMHMM Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBanusl, coctaBiisierT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezlen0), B 9 kiacce — 68 yacos (2

yaca B HEJIEJI0).

COJIEP’ KAHUE OBYUEHMUSA
8 KJIACC

IlepBoHaYaIbHbIE XUMHYECKUE IOHATHS

[Ipenmer xumuu. Ponb XuMUM B KU3HU 4YeJOBEKa. XUMHUSA B cUCTeMe Hayk. Tena W BemniecTna.
dusnyeckue CBOMCTBa BEHIECTB. ArperaTHoe cocTossHue BemiecTB. [loHsTHE 0 MeTomax MO3HaHUS B
xumuu. Yucteie BemecTBa 1 cMecu. CrocoObl pa3iesieHus: CMecen.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE 3JIeMEHThl. CHUMBOJBI XMMHYECKHX 3JIEMEHTOB. IIpocTeie u
CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumuueckas (opmyna. BajaeHTHOCTh aTOMOB XMMHYECKHUX JJICMEHTOB. 3aKOH ITOCTOSHCTBA
coctaBa BemiecTB. OTHOcUTENbHAs aroMHass macca. OTHOcHTENbHAs MOJEKyJsgpHas macca. MaccoBas
JIOJIST XUMHYECKOI'0 3JIEMEHTA B COCIMHCHHMMU.

KonuuectBo BemiectBa. Monbs. MousipHas Macca. B3anMoOCBsI3b KOJIMYECTBA, MAacChl M YHCHA
CTPYKTYPHBIX €IMHUII BellecTBa. Pacuérel mo popmMyaM XUMUYECKUX COSTHHEHUH.

dusznueckne U XUMHYECKHUE SBJICHUs. XUMHUYECKasi peakius u e€ Mpu3HaKHh. 3aKOH COXpaHCHHS
Macchl BeNIecTB. XHMHYECKHE ypaBHeHHs. Krnaccupukamuss XMMHUYECKHUX peakinuid (COoenuHEHHs,
pa3noXxeHus, 3aMelleHus, OOMEHa).

Xumuueckuii Ixkcnepumenm:

3HAKOMCTBO C XHUMHUYECKOW TIOCYIOH, MpaBWiIaMH paboTel B J1a0OpaTOpuu U MNpUEMAMH
oOparieHus: ¢ JJabopaTOpHBIM 00OPYIOBAaHHWEM, U3yYEHUE U OINMMCAaHHE (PU3MUYECKHX CBOHCTB 00pa3IoB
HEOPraHWYECKUX BEIIECTB, HaOmoAeHuEe (Qu3nyecKkuX (IJIaBIEHUE BOCKA, TasHHE JIbJa, PACTHPAHHE
caxapa B CTyIIKe, KUTICHHE ¥ KOHJCHCAIUs BOJbI) U XUMUYECKUX (TOPEHUE CBEYH, MPOKAIMBAHUE MEIHOU
MPOBOJIOKH, B3aUMOJICUCTBHE Meja C KHUCIOTOW) SIBJIICHUM, HAOMIOJACHWE W ONKMCaHWUE IPHU3HAKOB
MPOTEKAHUs XUMUYECKUX peakiuil (pa3iokeHne caxapa, B3auMOJEeHCTBUE CEPHOM KUCIOTHI C XJIOPUIOM
Oapus, paznoxenue ruapokcuna menu (I1) mpu HarpeBanuu, B3aMMOJIEHCTBUE JKeJie3a C PACTBOPOM COJIU
menu (II), u3yuenue cnocoboB pasaeneHus cMeceil: ¢ TOMOILbIO MarHuTa, GUJIbTPOBaHUE, BbIIApUBAHUE,
JUCTHIUIALNS, XpoMarorpadus, NMpoOBEACHHE OYMCTKH ITOBAPEHHOW COJIM, HAOJIIOJICHWE M OINKMCAHHE
pe3yibTaTOB MPOBEAEHUS OMbITA, WLIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUsS MacChl, CO3/IaHUE MOenen
MOJIeKy (IIapOCTEPIKHEBBIX).

Ba:kueiimmue NpeACTABUTEC/IN HEOPraHNIECCKUX BEIIECTB



Bo3nyx — cmech razoB. Cocras Bo3ayxa. Kucimopon — asemeHT u npocroe Bewectso. Haxoxaenue
KHUCIIOpOJa B MpHpoae, GU3NUECKHe U XUMUYECKUEe CBOMCTBA (peakiuu ropenusi). Oxcunpl. [Ipumenenue
kucinopoaa. CrmocoObl MOJydeHHs] KHCJIOpoJa B J1a0OpaTOpUU W MIPOMBIIUIEHHOCTH. KpyroBoport
Kuciopoza B npupoze. O30H — amoTponHas Mo (GUKaLKs KUCI0pOa.

TeroBoli  3p(dEeKT XUMHUECKOW  peakIuu, TEPMOXUMHUYECKHE ypaBHEHHUS, D3K30- U
SHAOTEPMUYECKUE peakluu. TOMIMBO: yroib W METaH. 3arps3HEeHHE BO3/1yXa, YCUJICHHE MapHUKOBOI'O
a¢dekTa, pa3pylieHrHe 030HOBOTO CIIOS.

Bonopon — snemeHT M mpocroe BemecTBO. HaxoxaeHue Bogopona B mpupojae, GU3HUecKue u
XUMHUYECKHE CBOICTBA, TPUMEHEHHUE, CIIOCOOBI MonyyeHusi. KucinoTsl u conu.

MonsipHbIil 00bEM Ta30B. PacuéThl IO XUMUYECKUM YPaBHEHUSIM.

dusnyeckue cBoicTBa BOoAbl. Boma kak pacrBoputens. PacrtBopbl.  HacwllieHHblE U
HEHACBIIIEHHbIE PAacTBOPBI. PacTBOpMMOCTH BEIIECTB B BoJ€. MaccoBasi [10Jisl BEIIECTBA B PACTBOPE.
Xumunueckue cBoiictBa Boabl. OcHoBaHUs. Posb pacTBOpoB B IpUpo/i€ U B XKU3HU denoBeka. KpyroBopor
BOJIbI B IpUPOJI€. 3arpsi3HEHU E PUPOAHBIX BOA. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccudukanus  Heopranmdeckux  coeaumHeHuil. Oxcuapl. Knaccudukanus — OKCHAOB:
coneoOpasyronie (OCHOBHBIE, KHUCIOTHBIe, aMmdoTepHble) u HecoleoOpasywmme. Homenkmatypa
okcu10B. PU3nyecKre 1 XMMUYECKHE CBOMCTBA OKCHIO0B. [lomydyenne okcu1oB.

OcHoBanusi. Knaccudukanus ocHoBaHUH: METOYN U HEPACTBOPUMBIE OCHOBaHU 1. HomeHkiatypa
OCHOBaHUM. PU3NYECKUE U XUMUUYECKUE CBOMCTBA OCHOBaHUM. [lonyueHre OCHOBaHMUIA.

Kucnoter. Knaccudpukanus xucnor. HomeHknmatypa kuciaor. DuU3MYecKHe W XUMHUYECKUE
cBoicTBa Kuciot. Pan aktuBHocTy MetaiioB H. H. bekerosa. [Tonyuenue kucmnor.

Comu. Homenknatypa coineil. dusnueckue u xuMuueckue cBoiictra cosieil. [lomydenue coneil.

I'eneTnyeckas cBsA3b MEXKIY KJIaCCaAMU HEOPraHUYECKUX COEAUHECHUM.

Xumuueckuit IKcnepumenm:

KayecTBEHHOE OIpe/leJIeHHe COJep)KaHUs KUCIOopoJa B BO3AYyXe, IMOJyueHHe, coOupaHue,
pacrio3HaBaHHE U W3Y4YEHHE CBOMCTB KHCIIOpO/a, HAOII0AeHNE B3aUMO/IEH CTBUS BEIIECTB C KHCIOPOIOM
Y yCIJIOBUSI BOZHUKHOBEHUS U MPEKPAIICHHUS TOPEHHS (I10XKapa), 03HAKOMJIEHHE ¢ 00pa3liaMu OKCHIOB U
OMHMCAaHWE HX CBOMCTB, IOJyYeHUE, COOMpaHHUE, pACIIO3HABAHHE M H3Y4YCHHE CBOWCTB BOAOpOJA
(ropenue), B3ammopeiictBue Bomopoma ¢ okcuaom wmenu (II)  (Bo3MOkHO — HCHOIB30BaHHE
BHJIEOMATEPHUAIIOB), HAOIIOJeHHUE 00PA3IIOB BEIIECTB KOJIMYECTBOM | MOIb, UCCIIEOBaHNE OCOOCHHOCTEH
pacTBOpPEHHSI BELIECTB C PA3JIMYHON pPAaCTBOPUMOCTBIO, MPUTOTOBJIECHUE PACTBOPOB C ONPEACIEHHON
MacCOBOH J10JIell PacTBOPEHHOTO BEIIECTBA, B3AaMMO/ICHCTBHE BOBI C METAJUIaMH (HATPHEM U KaJIbI[UEM )
(BO3MOKHO HCIIOJIb30BAHHE BHUJECOMATEPHAJIOB), HCCIEAOBaHWE OOpa3l0OB HEOPraHUYECKHUX BEILECTB
pa3IMYHBIX KJIACCOB, HAOIIOJCHNE U3MEHEHHS OKPACKH WHIUKATOPOB B PACTBOpaxX KUCJIOT M IIEJIOY eH,
n3ydeHue Bi3ammojeicTBus okcuaa meau (II) ¢ pactBopoMm cepHO KHCIOTHI, KUCIOT C METaIaMH,

peaKHHﬁ HeﬁTpaHI/ISaHI/II/I, IMMOJIYUCHHUEC HCPACTBOPHUMBbBIX OCHOBaHI/IP’I, BBITCCHCHHEC OJIHOI'O MCTaJllla APYTI'UM



13 pacTBOpa COJIM, pEeUIEHUE FKCIIEPUMEHTAIbHBIX 3a1a4 10 TeMe « BaxkHeiime Kiaccbl HEOPraHM4eCKUX
COCIMHEHUIN.

IMepuonnvecknii 3axkoH u Ilepmognueckas cucremMa xumMu4eckux 3wiemMeHToB JI. W.
MenpgesneeBa. CrpoeHue aroMoB. Xumuyeckasi CBsi3b. (OKHCIHMTEJIbHO-BOCCTAHOBUTEIbHbIE
peakuun

IlepBble MOMBITKM KJIACCU(PHUKAIMKM XUMHUYECKUX 3JeMeHTOB. [loHsATHE O Tpynmax CXOAHBIX
3JIEMEHTOB (IIEJIOYHBIE M IIEJIOYHO3EMEIbHBIE METaUIbl, TaJlOTeHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3ytoT aM(pOTEepHbIE OKCUIBI U THIPOKCHIBI.

ITepnonnuecknii 3akoH. Ilepuonmueckas cucrema xumudeckux snemeHToB [[. M. Menneneesa.
KopoTtkonepuonnas u nauHHOnepuoaHast popmsl Ileproanueckoil cucreMbl XMMHUECKUX 3i1eMeHTOoB [l
N. Menpneneesa. Ilepuonsl u rpynnel. @usndeckuil cMbICI TOPAJKOBOIO HOMEPA, HOMEPOB IEPUOJA U
IPYIIIBI 3JIEMEHTA.

Crpoenne aromoB. CocTtaB aToMHbIX saep. M3orombl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
obosiouek atomoB nepBbix 20 xumuueckux 3nemeHToB Ilepmonuueckoii cucremsl Jl. M. Menneneesa.
XapakTepucTUKa XMMHYECKOrO »3JeMeHTa 1o ero nonoxeHuto B Ilepuogmueckoit cucreme /I.
1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHMsl paguyca aTOMOB XHMHUYECKHMX DJEMEHTOB, METaJUIMYECKUX H
HEMETAJUINY€CKUX CBOMCTB I10 TPyIIIaM U IEPUOAAM.

3nauenue llepumonuueckoro 3akoHa u Ilepmonnueckoil cucTeMbl XMMHUYECKUX 3JIEMEHTOB IS
pa3BuThs HayKu U npakTtuku. J[. 1. MenneneeB — y4€HbIN U IpakIaHUH.

Xumuueckasi cBsi3b. KoBaneHTHast (ToJisipHAss U HEMOJSPHAsi) CBS3b. DJIEKTPOOTPHUIATEIIBHOCTH
XUMHUYECKUX 3JIEMEHTOB. l1oHHas CBA3b.

Crenenp okucieHus. OKHCINTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. Ilpoueccel okuciaeHus u
BOCCTaHOBJIEHUs. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

U3yuyeHue oOpas3IoB BEIIECTB METAUIOB M HEMETAJJIOB, B3aMMOJCHCTBUE THIPOKCHIA IIMHKA C
pacTBOpaMM KHUCJIOT W IIENOYEH, MPOBEICHUE ONBITOB, MIUIIOCTPUPYIOIIHUX IPUMEPHI OKHCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKIUM (FrOpeHHe, PEaKIUU pa3IokKeHHs], COeTUHEHU ).

Mesrcnpeomemmnwie ceasu

Peanuzanus MeXInpeaMETHBIX CBSI3€M NpPU U3YyYEHHUU XMMHHM B 8 Kilacce OCYULIECTBIISIETCS uepes
UCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYUYHbBIX MOHITUHN, TaK U MOHATUM, SIBISIOMIMUXCS CUCTEMHBIMU
JUISL OTZIEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'0 IUKJIA.

OOume ecTecTBEHHO-HAYYHbIE MOHATHS: HaydHBIH (DakT, THIOTE3a, TEOpUs, 3aKOH, aHalu3,
CHHTE3, KIaccH(UKAIMs, MEepUOANYHOCTh, HAONIOJEHHE, JKCHEPUMEHT, MOJEIMPOBAHUE, M3MEpPEHHE,

MOJCJIb, ABJICHUC.



®duzuka: Matepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKIIU, U30TOIbI, paJUOAKTUBHOCTD,
MOJIEKYJa, AJIEKTPUYECKHI 3apsj, BEIIECTBO, TeNO, 00bEM, arperaTHOe COCTOSHUE BEIIECTBa, ras,
¢bu3nyecKre BeINYUHbBI, €TUHUIBI U3MEPEHUS, KOCMOC, IIJIaHEThI, 3BE3/bl, COHIIE.

buonorus: ¢orocunres, gpixanue, buocdepa.

I'eorpadus: atmocdhepa, ruapochepa, MUHEpabl, TOPHbIE MOPOIBI, IOJE3HBIC HCKOIAeMbIe,
TOILIMBO, BOJHBIEC PECYPCHI.

9 KJIACC

BewecTBo M XUMHYECKas peaKku s

[Tepnonnuecknii 3akoH. Ilepuonuueckas cucrema xumudeckux sieMeHTOB [I. M. Menneneesa.
Crpoenne aToMoB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBONCTB XHMHUYECKHUX JJIEMEHTOB IEPBBIX TPEX
MEpUOJOB, KaJlus, KalblMs W HX COCIMHEHUM B COOTBETCTBUU C IIOJOKEHUEM DSJIEMEHTOB B
[lepunonnueckoii cucreMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BUAbl XUMUYECKOM CBA3U. THUIIBI KPUCTAINIMYECKUX PELIETOK, 3aBUCUMOCTh
CBOMCTB BEIECTBA OT TUIIA KPUCTAININYECKON PEIIETKU U BUJA XUMUYECKON CBSI3U.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHWYECKHX BEIIECTB. XUMUYECKHE CBOMCTBA BEIECTB,
OTHOCSAILMXCS K pa3IMYHbIM  KJaccaM HEOpPraHMYEeCKHMX COEJAMHEHUW, TeHeTU4YecKas CBS3b
HEOPraHWYECKUX BEIIECTB.

Knaccudukanus XUMHYECKHUX peakUUid IO pa3IMyHbIM HpH3HAKaM (10 4YMCIy U COCTaBy
YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, MO H3MEHEHUIO CTEeNeHEell OKMCICHUS
XMUMUYECKUX 3JIEMEHTOB, MO 00paTMMOCTH, MO Y4YacTUIO KaTajaum3aropa). DK30- M SHAOTEPMHUYECKHE
pEeaKny, TEPMOXUMHUYECKUE YPAaBHEHHUS.

[lonstue o ckopocTh XuMHUYecKoil peakuuu. lloHaTne 00 0OpaTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakuusax. IIoHsATMEe O TOMOreHHBIX M TIeTEepOreHHBIX peakuusax. Ilonstue o karanmse.
[TonsiTie O XUMHUYECKOM paBHOBeCHMH. DaKTOpPBI, BIMIIONIME HAa CKOPOCTh XMMHUYECKOW pEaKLUU U
MI0JIOKEHUE XUMHUUYECKOT0 PaBHOBECHSI.

OKHUCIUTETHbHO-BOCCTAHOBUTENIbHBIE  PEAaKIMH,  JJEKTPOHHBIH  0ajaHC  OKUCIUTENbHO-
BOCCTAaHOBUTENBHON peakiuu. CocTaBlIeHNE YPABHEHHU OKHMCIIMTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIUN C
UCIOJIb30BAaHUEM METO/1a AIEKTPOHHOIr0 OaaHca.

Teopus 3JIEKTPOIUTHUECKON AUCCOLMAIIMU. DIEKTPOIUTHI U HEIJNEKTPOJIUThL. KaTMOHbBI, aHMOHBI.
MexaHu3M JMcCOMalU BEIIECTB C PA3JUYHBIMU BUIAMU XUMHUYECKOHM cBs3u. CTelneHb AMCCOLMALNY.
CunbHble U cr1abble 3JIEKTPOJIUTHI.

Peaknun noHHOro oOMmeHa. YCIIOBHSI HPOTEKAaHHs peakUuid HOHHOrOo OOMEHa, IOJIHbIE U
COKpallléHHbIE HWOHHBIE YpaBHEHUsI peakuuid. CBOMCTBa KHCJIOT, OCHOBaHMM U COJed B CBETE
MPEIICTABICHUH 00 AJICKTPOJUTHUCCKON mucconranuu. KadecTBeHHbIE peakiiud Ha WOHBI. [loHATHE O
TUJPOJIU3€E COJIEH.

Xumuueckuii IKcnepumenm:



O3HAKOMJIEHUE C MOJENISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYEeCKUX BEIIECTB — METAJUIOB U
HeMeTauioB (rpaduTa U anMasa), CIOKHBIX BEUIECTB (XJIOpUIa HATpusi), UCCIENOBAHHE 3aBUCHMOCTHU
CKOpOCTM  XMMMYECKOM  peakuuu OT BO3JAEHCTBUS  Pa3IUYHbIX  (PAKTOPOB,  HMCCIIEOBAHUE
3JIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, Ipoliecca AMCCOLMAIMM KHUCIOT, IIeaodedl u  coJieit
(BOBMOXKHO HCIOJIb30BAaHUE BHUACO MATEPUAJIOB), MPOBEACHHE OMBITOB, HILTIOCTPUPYIOIIUX MPH3HAKH
NPOTEKAHUsl pPeaKkuuid MOHHOro oOMeHa (0Opa3oBaHME OCaJKa, BBIIEIECHHE Ta3a, 00pa3oBaHUE BOJBI),
OIBITOB, WJUTIOCTPUPYIOLIMX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKlMi (ropeHue, peakiuu
pa3ioXKeHHs,, COCTUHEHMsI), paclo3HaBaHWE HEOPraHMYECKUX BEIIEeCTB C IMOMOIIbI0 KaueCTBEHHBIX
peaKiii Ha NOHbI, pELUICHUE IKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTanbl U UX cOeAUHEHUSI

Obmas xapakTepucTuka rajaoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE CTENeHU
okucnenus. CtpoeHne u Gpu3nUecKre CBOMCTBA MPOCTHIX BEIIECTB — IajloreHOB. XUMUYECKHE CBOWCTBA
Ha [IpUMepe Xjiopa (B3auMOJCHCTBUE C METallaMu, HEMETAJUIaMH, 11esiodaMu). Xiop oBogopos. CosiHas
KHCJIO0Ta, XMMHUYECKHE CBOMCTBA, IOJyuyeHHE, NpUMeHeHue. JleficTBHMe Xjopa M XJIOpOBOJIOpPOAa Ha
OpraHu3M 4enoBeka. BaxHeilmue XJI0puasl 1 X HAaX0XKIEHUE B IPUPO/IE.

Obmas xapakrepucTuka 31eMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOSHHSI AaTOMOB, XapaKTepHbIE
crerieHn okucieHus. CTpoeHue M (QU3MYECKHE CBOMCTBA MPOCTBHIX BEIIECTB — KUCIOPOAA U CEpHI.
AmoTporiHbIe MOAM(HUKAIMM KHUCIOpoJa M Ccepbl. XHUMHUYECKHE CBoicTBa cepbl. CepoBoaopon,
cTpoeHue, ¢GU3NYecKue M XUMHUYecKue cBoWcTBa. OKCHABI Cepbl KaK TMPEACTABUTENHN KHCIOTHBIX
okcunoB. CepHasi KUCIOTa, (U3NYECKHE U XMMHUYECKHE CBOMCTBa (00IIME KaK MPEICTaBUTEINs Kiacca
KHCIOT M cnenuduyeckre). XUMHUECKHE PEaKIUH, JIeKallde B OCHOBE MPOMBIIUIEHHOTO crocoda
MoNy4yeHus] cepHoi KucioTel. [IpuMenenue cepHod kuciaoThl. Comu CepHOM KHUCIOTHI, KayecTBEHHAas
peakuus Ha cyiabdar-uoH. HaxoxaeHue cepel U €€ COEqUHEHUN B IpUpoae. XUMUYECKOE 3arpsi3HEHUE
OKpY’KaloIllel Cpeabl COCIMHEHHSIMHU Cepbl (KUCIOTHBIE JOXKIH, 3arps3HEHUE BO3/1yXa U BOAOEMOB),
CIOCcoOBI €ro Mpe1oTBpaleHus.

OO6mas xapakTepucTuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTepHBIE
CTEIIEHU OKMCIEHHUS. A30T, pacHpoCTpaHEHHE B HpuUpoje, (PU3MUECKHE M XUMHUYECKHE CBOMCTBA.
Kpyrosopor azora B mnpupoge. AMMHaK, ero (u3nueckue M XUMHYECKHE CBOMCTBA, IMOIYYEHHE U
npumeHenue. Conmu aMMOHMS, X (PU3MUECKHE M XUMHYECKHe CBOMCTBa, mpuMeHeHue. KauecTBeHHas
peakiusi Ha MOHBI aMMOHUS. A30THasi KHUCIIOTa, €€ MoiydeHHne, PU3NYeCKue U XUMHYECKHE CBONCTBA
(obmme Kak MpeAcTaBUTENs Kiacca KUCIOT W cnenuduueckue). Vcrmonb30BaHNE HUTPATOB U COJICH
aMMOHHUSI B KayeCTBE MHUHEPAJIBHBIX YyI0OpeHHi. XUMHYECKOe 3arpsi3HEHUE OKpYXKarolled cpeasl
COCIMHEHMsIMU a30Ta (KHUCJIOTHBIE JOXKIM, 3arps3HEHHE BO3AyXa, MOYBBl M BogoémoB). docdop,
amorpornHeie Monudukanuu (ocdopa, ¢usuueckue u xumuueckue cpoiictea. Oxcun ¢ocdopa (V) u
dochopHas kucinoTa, puzNUecKkue U XMMHUYECKHE CBOWCTBa, mosydenue. Mcnonb3oBanue ¢ochatos B

Ka4CCTBC MUHCPAJIbHBIX y2106peHI/II>’I.



Obmras xapakrepucTuka 31eMeHToB [VA-rpynmnel. OCOOEHHOCTH CTPOSHHSI AaTOMOB, XapaKTepHbIE
CTEINIEHU OKHCIIEHUS. YTIEpOo/, allJIoOTPOIIHbIE MOAU(UKALINY, PACTIPOCTPAaHEHUE B IpUpoe, husndeckue
U XUMHUYECKHe cBoicTBa. Ancopobums. KpyroBopor yriepoma B mpupome. OKcuibl yriaepoaa, UX
¢u3nueckre M XUMUYECKUE CBOWCTBA, JCHCTBHUE HA >KUBBIC OPraHU3MBI, MOJYYCHHE W TMPUMEHEHUE.
Dkonoruyeckue mpodiemMsbl, cBsI3aHHbIe ¢ okcuaoMm yriepoaa (IV), rumoresa riodanbHOrO MOTEIICHUS
KITMMaTa, MapHUKOBBINA AP (deKT. YTronapHast KHCIOoTa U e€ coyi, X (PM3NYecKue U XUMUYECKUE CBOICTBA,
nojgyyeHue u npuMmeHenue. KauectBeHHas peakius Ha kapOoHaT-MOHBI. Mcnonb3oBaHue kapOOHATOB B
OBITY, MEIUILIMHE, TPOMBIIINIEHHOCTH U CEJIbCKOM X031 CTBE.

[lepBoHavabHbIC MOHATUSA 00 OPraHMYECKUX BELIECTBAX KaK O COEAUHEHHUSX yrieponaa (MeTaH,
9TaH, 3TUJIEH, alleTUJICH, 3TaHOJ, TIMIEPUH, YKCYCHas KucioTa). [[pupoaHbie HCTOYHUKH YTIIEBOJOPOIO0B
(yromb, TpUpOAHBIA Ta3, HedTh), MPOAYKTHl UX mepepaboTku (OCH3WH), WX pOIb B OBITY H
MPOMBIIUIEHHOCTU. [loHATHE O OMONOTrMYecKr Ba)KHBIX BEIECTBAX: jKHMpax, Oenkax, yrieBolax — M UX
pOJIK B ’KU3HU YenoBeka. MaTepralibHOE eIUHCTBO OPraHUYECKUX U HEOPraHUYECKUX COSIMHEHUMH.

Kpemnuii, ero ¢usnueckue u xUMHUECKUE CBOICTBa, moyiyueHue U npumeHeHue. CoeruHeHus
KpemHuss B mpupoxae. OOmue mnpeacraBieHus o0 oxcuzae kpemHus (IV) um kpemHUEBOl Kuciore.
CunmkaTel, UX HCIOJB30BaHUE B OBITY, B MPOMBIIIICHHOCTH. BakHeHIne CTPOUTEIbHBIE MAaTEPHUAIIBI:
KepaMHKa, CTEKJIO, IIeMeHT, OeroH, kene300eToH. I[IpoOmembr 0(e€30macHOrO  HCIOJIH30BAHMS
CTPOMUTEIILHBIX MATEPHAJIOB B IIOBCEITHEBH O KU3HU.

Xumuueckuit IKcnepumenm:

M3ydeHrne o0pa3loB HEOPraHWYeCKHUX BEHIECTB, CBOWCTB COJITHOM KHCIOTBI, IPOBEICHUE
KaueCTBEHHBIX pEaKIUi Ha XJIOPHA-MOHBI W HAOIIOJCHWE TMPHU3HAKOB WX TMPOTEKAHUS, OIBITHI,
oTpakaroue ¢uU3NYecKkue W XUMHUYECKHE CBOMCTBAa TaJOr€HOB W HX COEAMHEHUH (BO3MOXKHO
WCIOJIb30BAaHUE BHUJCOMATEPUATIOB), O3HAKOMJIGHHE C oO0pa3laMud  XJOPUAOB  (TajJOreHU0B),
O3HaKoOMJIEHHE ¢ 00pa3laMu cepbl U € coeNMHEHHsIMU (BO3MOXKHO HCITOJIb30BaHUE BUIECOMATEPHAIIOB),
HaOmoIeHre mpolecca oOyriMBaHUs caxapa MoJ JAedCTBUEM KOHLEHTPHPOBAHHON CEpHON KHCIOTHI,
M3y4eHHEe XUMUYECKUX CBOMCTB pa30aBiIeHHON CEPHOI KUCIIOTHI, MPOBEAEHNE KAYECTBEHHON PeakIyi Ha
cyabdaT-uOH U HaOuoJleHUe INMpHU3HAKa e€ MPOTEKaHMs, O3HAKOMJIEHHE C (PM3MYECKUMU CBOMCTBAMU
azota, Gocdopa 1 UX COeNMHEHUH (BO3MOXKHO HCIIOIh30BAHUE BUIEOMATEPHAIIOB), 00pa3aMu a30THBIX
u (ochopHBIX ymoOpeHHi, MonydeHue, coOupaHHe, pacro3HaBaHUE M U3yUYeHUE CBOMCTB aMMHaka,
MPOBEJCHUE KAYECTBEHHBIX PEAKIUil Ha MOH aMMOHHUS M (ochaT-uOH U H3yuyEeHUE MPU3HAKOB HX
[IPOTEKaHus, B3aUMOJEHCTBUE KOHLIEHTPUPOBAHHOM a30THOM KHCIOTHI C MEIbl0 (BO3MOXHO
UCIOJb30BAaHUE BUAEOMATEPUAJIOB), U3YUYEHUE MOJENEH KPUCTAJUIMYECKUX PEUIETOK aimasza, rpadura,
¢bynnepeHa, 03HAKOMJIIEHHE C TTPOI[ECCOM aICOPOIIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTJIEM U
YCTPOHCTBOM MPOTUBOTa3a, MOJyYCHUE, COOMpaHue, PACIIO3HABAHNE U M3YyUYE€HUE CBOICTB YIIEKHCIOTO

rasa, NpoBCACHUC Ka4CCTBCHHbIX peaKHI/Iﬁ Ha 1<ap60HaT U CHUJIMKAT-UOHBI MU H3YUCHUC IIPHU3HAKOB HX



MPOTEKaHUsl,  O3HAKOMJIEHME €  MPOAYKUMEW  CUJIMKATHOW  IPOMBILUIEHHOCTH,  pEeLIeHUE
SKCIIEpUMEHTAJIbHBIX 3a/1a4 N0 TeMe «BaxHeil e HeMeTalIbl U UX COSITUHEHUS.

MeTa/l1bl U UX COeIMHEHUS

OO0mas xapakTepuCTUKAa XMMHUYECKHUX 3JIEMEHTOB — METAJUIOB HAa OCHOBAaHUM MX I1OJIOKEHHS B
[Tepuoguueckoii cucreme xumuueckux asjaemeHToB J[. M. MenneneeBa u crpoenusi atomoB. CTtpoeHue
MeTasuioB. Merajumueckasi CBSi3b M METaJUIMYECKasl KpUCTajuIMuecKass pemérka. DJIeKTPOXUMHUYECKUN
psan HampspkeHud MertamnoB. Du3nuyeckue W XHMMHUYECKHE CBOMcCTBa MerajuioB. OOmme crocoObl
nonyyeHus: MetajuioB. [oHSATHE O KOPPO3UU METAJIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOPPO3UH.
CrnaBsl (CTalib, UyryH, JIOPATIOMUHMM, OPOH3a) U UX IPUMEHEHHUE B OBITY M IPOMBIILIJIEHHOCTH.

[[lesounble MeTanmbl: MojiokeHue B Ilepuonnueckod cucreMe XHUMHUYECKUX 3JIeMEHTOB /l.
W. MenneneeBa, cTpoeHHE UX aTOMOB, HaXoXKJeHue B npupoje. Ousznyeckre 1 XMMHUUYECKUE CBOMCTBA
(ma mpumepe HaTpus M Kanus). OKCHIOBI U THAPOKCHIBI HAaTpus M Kaius. lIpuMeHeHue MIeTOYHBIX
METAJIJIOB U UX COEIUHEHUI.

[IlenouyHO3EeMENBHBIE METaUIBl MAarHuil M KalblMil: mojiokeHue B Ilepumonmueckon cucreme
xumuueckux snemeHToB J[. 1. MenzaeneeBa, cTpoeHrne UX aTOMOB, HaXOXKJe€HUE B Ipupoze. Puznueckue
U XMMHUYECKHE CBOMCTBA MarHusi M Kajiblusd. Baxueilmme coeauHeHUs Kaublus (OKCHA, THIPOKCHU],
coiu). JKECTKOCTh BO/IBI M CIOCOOBI €€ yCTpaHEHUS.

AmoMuHuMii: nosnoxenue B [lepuonuyeckont cucreme xumudeckux 3ieMeHToB J[. 1. Menneneesa,
CTpOGHUE aToMa, HaxoxJaeHue B npupoge. Dusnyeckne M XUMHUECKHE CBOMCTBA AJIOMHHMSL.
AmdoTepHbIe CBOHCTBA OKCHIA U THAPOKCHIA ATFOMUHUS.

Keneszo: nmonoxxenue B Ilepmoanmueckoil cucteme xumuueckux snemeHToB J[. WM. Menneneesa,
CTpOCHHE aTOMa, HaxoXkJaeHue B mpupone. Pusznyeckue M XUMHUYECKHE CBoWcTBa xkene3a. OKCHIBI,
ruapokcusl u conu xxenesa (II) u sxenesa (I1I), ux cocras, cBolicTBa U MoOJTyUEHUE.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHHE C 00pa3llaMM METa/lIOB U CIUIaBOB, MX (PU3MUECKMMM CBOWCTBAMH, H3y4deHHE
pe3ysbTaTOB KOPPO3MHM METaUIOB (BO3MOXKHO HCIIOJIB30BAaHUE BUEOMATEPHUANIOB), OCOOEHHOCTEH
B3aUMOJIEWCTBUS OKCHJA KaJbI[Usl U HATpUsl C BOJOW (BO3MOXHO HCIIOJIb30BAHHME BMJIEOMATEpPHAIIOB),
UCCIIEJIOBAHUE CBOMCTB JKECTKOM BOABI, Ipollecca TOPEHMsI Keje3a B KUCIOpoAe (BO3MOXKHO
HCIOJIb30BAaHUE BUJIEOMATEPHANIOB), IPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEAKUMU HAa MOHBI: MarHus,
KaJIbLIKs, aTFoMUHu, HKa, sxenesza (I1) u xenesza (III), meau (II), HaOmoAeHHE U ONKMCAHM € TTPOLIECCOB
OKpallMBaHUS IUIAMEHM HMOHAMHU HAaTpus, Kajaus M  KaJblus (BO3MOXKHO  HCIIOJIb30BaHHE
BHJIEOMATEPUAJIOB), HCClIe0BaHHE aM(pOTEPHBIX CBOMCTB I'MIAPOKCH/IA ATIOMUHUS U FMAPOKCHUJIA ITMHKA,
pelIeHre SKCIEePUMEHTAIBHBIX 3aa4 110 TeMe «BakHel1e MeTaibl U UX COSUHCHUSD.

XHUMHA U OKPYKAOIIASA Cpeaa

BemecTBa 1 MaTepuaibl B TOBCETHEBHOW JKU3HM UeoBeka. be3onacHoe ncnonp30BaHne BEIIEeCTB

U XUMHYCCKUX peaKHI/Iﬁ B 6BITy. HepBaﬂ IMOMOIIb IIPU XUMHUYCCKUX 0XKOIraX U OTPaBJICHUAX.



XUMHUYECKOe 3arpsi3HEHUE OKpYyXKarolield cpenbl (MpenenbHas [IOMycTUMas KOHIEHTpAIUs
Beniects, ganee — [1/1K). Pons xuMuu B pemieHH# SKOI0rHUeCKUX mpodiem.

Xumuueckuii Ikcnepumenm:

u3ydeHue o0pas3oB MaTepHaioB (CTEKJIO, CIUIABbl METAJIIOB, ITOJUMEPHbBIE MaTepHAIb).

Mesrcnpeomemmuwie ceasu

Peanmzaruss MeXMIpeAMETHBIX CBSI3eH MPU M3y4EeHUW XMMHH B 9 KJlacce OCYIIECTBIISIETCS 4yepe3
WCIOJIb30BaHUE KaK OOIIMX €CTECTBCHHO-HAYYHBIX TOHITUMN, TaK ¥ TMOHITHH, SIBJISTFOIIAXCSI CUCTEMHBIMU
JUISL OTJEJbHBIX TPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OOmme ecTecTBEeHHO-HAYYHBIC TOHSATHUS: HAyYHBIA (AKT, TUNOTE3a, 3aKOH, TEOpHs, aHAIU3,
CHHTE3, KJacCH(HKAIS, TEPUOAUYHOCTh, HAOIOICHUE, JKCIEPUMEHT, MOJCIMPOBAHUE, HW3MEpPEHUE,
MO/I€71b, SIBJICHHE, TAPHUKOBBIN 3((PEKT, TEXHOJIOTUSI, MaTepUaIbI.

dusuka: MaTepusi, aTOM, JIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIHM]I, U30TOIbI, PaIHOAKTUBHOCTH,
MOJIEKYJa, DJIGKTPHYECKUA 3apsl, IPOBOJHUKH, IOTYINPOBOAHUKHU, JUIICKTPUKU, (OTOIIEMEHT,
BEIIECTBO, TeJl0, O0bEM, arperaTHOe COCTOSHUE BEIIECTBA, a3, pacTBOpP, pPaCTBOPUMOCTb,
KpUCTAJUTMUECKas pemIéTka, CHjaaBbl, (U3NYECKUE BEIMYUHBIL, E€IWHULBI HM3MEPEHHUs, KOCMHYECKOe
MIPOCTPAHCTBO, TIJIAHETHI, 3BE3b1, COMHIIE.

buonorusi: ¢orocuntes, npixaHue, Owuocdepa, OSKOCHUCTEMA, MHUHEpaJbHbIE YA0O0peHus,
MHUKPO3JIEMEHTbI, MAKPO3JIEMEHTbI, TUTATEIbHbIE BEIIECTBA.

Il'eorpadusi: atmocdepa, rumpochepa, MHHEpaNbl, TOPHBIE MOPOABI, MOJE3HbIE HCKOIAEMBbIE,

TOIIJIMBO, BOAHBIC PCCYPCHI.

IIVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS TPOT'PAMMBI 11O XUMHUHN HA
YPOBHE OCHOBHOT'O OBIIET'O OBPA30OBAHMUSA

JJUYHOCTHBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YIbTATHI OCBOCHHUS MPOTPAMMBI OCHOBHOTO 0O0IIIEro 00pa30oBaHMsI JOCTUTAIOTCS B
Xo7e OOydeHHUS XUMUU B E€IMHCTBE Y4YeOHOW W BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBHHM C
TPAAULUUOHHBIMH ~ POCCUMCKMMH  COLUMOKYJbTYPHBIMU M  JIYXOBHO-HPaBCTBEHHBIMU II€HHOCTSMH,
MPUHATHIMH B OOIIECTBE MPABUJIAMU U HOPMaMU MOBEEHUS U CIIOCOOCTBYIOT IPOIIECCaM CaMOIO3HAHMUS,

CaMOpa3BUTHUA U COLlMATIM3alIUuN 06y‘IB.IOIJ.IHXCH.



JIMYHOCTHBIE PE3yNbTAaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CHCTEMOM
MO3UTUBHBIX IICHHOCTHBIX OPUEHTAIUI U paclIipeHe ONbITa AesTeIbHOCTH Ha €€ OCHOBE, B TOM UHCJIIE B
4acTu:

1) maTrpuoTH4YecKOro BOCIIMTAHUS:

[IEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY M HAy4YHOMY
HaCIeII0, TIOHUMAaHUs 3HAYEHUS! XUMHUYECKOH HAayKH B JKU3HU COBPEMEHHOI'0 OOIIEeCTBAa, CIIOCOOHOCTH
BIIaJIETh JIOCTOBEPHOM MH(poOpManuell O NepeqoBhIX JOCTIDKEHHMSIX U OTKPBITUAX MHPOBOH H
OTEUECTBEHHOI XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTpOWCTBE MU pa U O0IIECTBA;

2) rpa:KIaHCKOro BOCIIMTAHUS:

MIPEJICTABJICHUS O COLMAILHBIX HOPMaX M MPaBUJIAX MEKJINYHOCTHBIX OTHOILIEHUN B KOJIEKTHBE,
KOMMYHHUKAaTUBHOM  KOMIETEHTHOCTH B  OOIIECTBEHHO TIOJIE3HOH, Yy4eOHOMCCIIEI0BATEIbCKOM,
TBOPYECKOM M IPYrUX BUAAX JEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW NeATEIbHOCTH
MPU  BBIIOJHEHUH Y4eOHBIX, IO3HABATENIbHBIX 3a7a4, BBIMOJHEHUH XUMUYECKHUX HSKCIEPHUMEHTOB,
CO3/IaHUU Y4YEOHBIX MPOEKTOB, CTPEMJIEHUS K B3aUMOIIOHMMAHMIO M B3aMMOIIOMOIIM B IIPOLIECCE 3TOM
y4eOHON JesTeNbHOCTH, FOTOBHOCTU OIIEHMBATh CBOE MOBEJEHUE U IOCTYIKH CBOUX TOBapHIIEH C
MO3UIIMH HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUIN MMOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHUYECKHE IPEICTABJICHUS] O BELIECTBE W XMMMYECKOH peaklnH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M COCTABIIIOIIME OCHOBY JJIsl TOHMMaHUS CYIIHOCTH HAay4HOU
KapTUHBI MHpa, MPEACTaBIECHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTUS MPUPOJIbI, B3aUMOCBS3IX
YeioBeKa C MPUPOJIHON CPeAo, O POIM XUMUU B IIO3HAHUM ITUX 3aKOHOMEPHOCTEH;

MO03HaBaTeJIbHbIE MOTHBBI, HAIIPABJICHHBIE HA MOJTY4YeHHE HOBBIX 3HAHUH 110 XUMHUHU, HEOOXOAUMBIE
Ul OOBsCHEHUs HAOJIOJAEMBIX IIPOLECCOB M SIBJICHMM, I1O3HABATEIbHOM, HWH(MOPMALMOHHOW H
YUTATEIbCKOW KYJIbTYpBI, B TOM 4YHCJIE€ HABBIKOB CaMOCTOSATEIbHON padOThl C y4eOHBIMU TEKCTaMH,
CIIPaBOYHOI JINTEPATYPOil, JOCTYIMHBIMU TEXHUUECKHUMH CPEACTBAMU MH(OPMAIIMOHHBIX TEXHOJIOTHiA;

UHTEpeC K OOYy4eHMIO M TIO3HAHMIO, JIFOOO3HATENBHOCTb, TOTOBHOCTH M CIOCOOHOCTh K
caMo00pa30BaHUI0, MPOCKTHOM U HCCIIENOBATEIbCKON JEATENIbHOCTH, K OCO3HAHHOMY BBIOOpY
HAIPaBJIEHHOCTU U YPOBHS 00y4€HHUs B JaJlbHEHIIEM;

4) dopMupoBaHHA KYJIbTYPbI 310POBbSI:

OCO3HAHUE [EHHOCTH >KU3HH, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 3J0pPOBBIO, YCTAHOBKH Ha
3JI0pOBBI 00pa3 KU3HU, OCO3HAHUE IOCIEACTBUNA M HENPHUITHE BPEIHBIX NMPUBBIUEK (yNOTpeOIeHus
AJIKOT OJIsl, HAPKOTHKOB, KYPEHHUs ), HEOOXOAMMOCTU COOJIIOICHUS TIPaBUIJI O€30MaCHOCTH MPU 00 paIleHUN
C XUMHUYECKHMH BEI[ECTBAMH B OBITY U peaTbHOM JKU3HH,

5) TPyaOBOro BOCHIUTAHUS:

MHTEpeC K MPaKTUYEeCKOMY U3YUEeHHIO MpodeccHii U TpyAa pa3iIudHOro pojia, yBakKeHHe K TpyAy U

pe3ysibTaTaM pr210B0171 ACATCIBHOCTU, B TOM YHCJIC Ha OCHOBC IMPHUMCHCHHSA IMPCAMCTHBIX 3HAHUU 10



XHUMHHU, OCO3HAHHBI BBIOOP WHIWBHIYaJbHOW TPACKTOPUM MPOJOJDKCHHS OOpa3oBaHHSA C y4ETOM
JUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMHH, OOINECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCcrmemHon mnpodeccHoHadbHOW JEeITeIbHOCTH W Pa3BUTHS HEOOXOAMMBIX yMEHHH, TOTOBHOCTH
aJlanTHPOBATHCS B MPO(decCHoHaIbHOM Ccperie;

6) ’K0JIOTHYECKOT0 BOCITUTAHNUSA:

9KOJIOTUYECKH I1eTIeco00pa3HOe OTHOIICHHE K MPUPOJe KaK UCTOUHUKY JKU3HU Ha 3eMIie, OCHOBE
e€ CyIIeCTBOBaHUS, MOHUMAHHUE I[EHHOCTH 3J0pPOBOTO M Oe30macHoOro o0paza >KM3HU, OTBETCTBEHHOE
OTHOILIICHUEC K CO6CTB€HHOMy (1)I/I31/I‘I€CKOMY U TICUXHUYCCKOMY 3O0POBBIO, OCO3HAHUC LICHHOCTHU
coOIO/IeHUsl TpaBUil 0€30MacCHOro MOBEAEHUs Mpu paboTe C BeHlecTBaMHU, a TaKXKe B CHUTYalHsX,
YIPOXKAIOUINX 3I0POBBIO U )KU3HHU JIIOJIEH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHUWs, IMMOJydaeMble NMPU HM3YYCHHH XHMHH, JUIS PEIICHUs 3ajad,
CBSI3aHHBIX C OKpPYXKAIOIIeH MPUPOIHON CPEIOH, JJIA TOBBIIICHUS YPOBHS IKOJOTHYECKOH KYIbTYPBHI,
OCO3HaHUS TJ00AJIBHOIO XapaKTepa AKOJOTMYECKUX MpoOJIeM M IMyTel HuX pellieHus IOCPEACTBOM
MCTOAOB XHWMHH, SKOJOTMYCCKOI'0 MBIIIJICHUS, YMCHHA PYKOBOACTBOBATHCA HM B HO3HaBaTeHBHOﬁ,

KOMMYHHKaTHBHOﬁ U COIUaJIbHOM IMpaKTHUKE.

METAIIPEJAMETHBIE PE3YJIBTATBI
B cocraBe MeTanmpeaMETHBIX pE3yJbTAaTOB BBLACIAIOT 3HAYUMbIE s (OPMHUPOBAHUS
MHUPOBO33PEHHsI OOIlEHAYYHbIE MMOHATUS (3aKOH, TEOpHUs, IPUHIINII, TUIIOTe3a, (akT, cucrema, mporece,
OKCIEPUMEHT M JIPYroe.), KOTOPBIE HCIIOJB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX IpeIMeTax |
MO3BOJIIIOT HAa OCHOBE 3HAHUU M3 3TUX MPEeIMETOB (JOPMUPOBATH MPEICTABIECHUE O IIEIOCTHOM Hay4yHOI
KapTMHE MHUpa, W YyHHUBepcajbHble Yy4yeOHble JelcTBUs (TO3HABaTelbHbIE, KOMMYHHUKATHBHBIE,
pEryJIsTHBHBIE), KOTOphle oOecrneynBalOT (OPMHUPOBAHHUE TOTOBHOCTHM K CaMOCTOSTEIbHOMY

IJIAHUPOBAHUIO U OCYIIECTBIIEHUIO YU€OHOU AESITEIbHOCTH.

ITo3HaBaTe/IbHbIEC YHUBEPCAJIbHbIE Y4eOHbIe 1elicTBUS

ba3oBble Jjornueckue aeicTBus:

YMCHI/H[ HUCITIOJIb30BAaThH HpI/IéMLI JIOTUYCCKOI'O MBIIIJICHUSA HpI/I OCBOCHHNU 3HaHI/II\/'II paCKpBIBaTL
CMBICJI XUMHYECKHX TOHSATUN (BBIICIATh MX XapaKTEpHBbIC NMPU3HAKH, YCTAHABJIMBATh B3aUMOCBS3b C
APyrumMu HOH}ITI/I}IMI/I), HUCIIOJIB30BATh IIOHATHUA IJIA OG’bSICHeHI/IH OTACIIbHBIX (baKTOB nu HBHCHHﬁ,
BI)I6I/IpaTB OCHOBAHUA U KpI/ITepI/II/I T Knaccn(bnxaunn XUMHUYCCKHUX BCIICCTB U XUMHNYCCKUX peaKuHﬁ,
yCTaHaBJ'II/IBaTB HpI/IIII/IHHO-CJ'IGZ[CTBGHHI)IG CBA3U MC)KI[y 06’I)€KT3.MI/I I/IBY‘IGHI/ISI, CTpOI/ITI) JIOTUYCCKUC
PaCCyKACHUA (I/IH,Z[yKTI/IBHLIe, JACAYKTUBHBIC, 110 aHaJIOFI/II/I), JA€JIaTh BBIBOABI U 3aKIIFOYCHU A,

yMEHUE NPUMEHATh B TIpolLlecCe IO3HAHUs TMOHATUS (MpEeIMETHbIE W METallpeIMETHBIE),
CUMBOJIMYCCKHUEC (3HaKOBI>Ie) MOJCJIN, UCITOJIB3YCMBIC B XUMUHU, HpeO6p330BI>IBaTI) A POKO IMPUMCHACMbBIC

B XUMHH MOACJIbHBIC MPCACTABJIICHUA — XUMHUYECKUHN 3HaAK (CI/IMBOJ’I BHCMCHTa), XUMHYCCKas (bopMyna n



YPaBHCHHE XMMHYECKOM pEaklUu — MNPH PEHICHHH ydeOHO-TO3HABATEIbHBIX 3a7a4, ¢ y4ETOM 3THUX
MOJICTIBHBIX TPEICTaBICHUN BBIABISATE M XapaKTEpU30BaTh CYIIECTBEHHbIE NPU3HAKUA H3Yy4YaeMbIX
O0OBEKTOB — XMMHYECKHX BEIIECTB W XUMUYECKHX PEAKIUH, BBIABISATH OOIIME 3aKOHOMEPHOCTH,
MIPUYMHHO-CJIECTBEHHBIE CBS3U U MIPOTUBOPEUHS B M3y4aEMBIX ITPOLIECCAX U SIBJICHUSX.

Ba3oBble ncciiegoBaresibcKHe JeliCTBUA:

YMEHHUE HCIIOb30BATh MOCTAaBIEHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHHUA, a TAKXKE B
KaueCcTBE OCHOBBI JUIsi (OPMHUPOBAHHS THUIOTE3BI IO TMPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYKJICHHI;

MpUOOpETEHUE OMbITa IO I[JIAHUPOBAHUIO, OPraHM3alldd M TPOBEACHUIO YUYEHHUYECKHX
OKCIIEPUMEHTOB, yMEHHE HaOJI0JaTh 3a XOJIOM IMPOIEecca, CaMOCTOSTEIbHO IPOrHO3UPOBATH €ro
pesynbTaT, GOpMYIMpOBaTh OOOOIIEHHMS W BBIBOJIBI 10 pe3yibTaTaM MPOBEAEHHOI'O  OIbITA,
WCCIIEIOBAHUSI, COCTABIISATh OTUET O MPOJIEIIAHHON padoTe.

Pabora ¢ unpopmanueii:

yMEHUE BBIOMPATh, aHATTM3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIIUIO PA3THUHBIX BUIOB U POpM
MPEIICTABJICHHS, TTOy4aeMyI0 U3 Pa3HbIX MCTOYHHMKOB (HAYYHO-TIOMYJIIpHAs JUTEpATypa XUMHUYECKOTO
COJIep)KaHMs, CIIPaBOYHBIE TTOCOOUS, pecypchl MIHTepHETa), KpUTHUECKH OIEHUBATh NMPOTHBOPECUYUBYIO H
HEZ0CTOBEPHYIO HH(OPMAIIHIO;

yMEHHUE TPUMEHSTh pa3JIMYHbIE METOABI U 3alpoChl MPH TOUCKE M 0TOOpe WHOOPMAIMHU U
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOJMMBIX JUJIS BBIOJIHCHHS Y4YEOHBIX W ITO3HABATCIIBHBIX 3ajad
ONpeACNIEHHOr0 THIA, TMPUOOPETeHHE OmnbiTa B  00JACTH  WMCIOJIB30BaHUS HWH(OPMAIMOHHO -
KOMMYHUKATHBHBIX TEXHOJIOTUW, OBJAJACHHE KYJIbTYpOH aKTHBHOTO WCIONb30BAHUS PA3ITMYHBIX
TTOMCKOBBIX CHUCTEM, CAMOCTOSITEIBHO BHIOMpATh ONTUMANLHYIO (hOopMy TpencraBiieHuss MHGOPMAIUU U
WJUTIOCTPUPOBATh pEIIaeMble 3a/lauyd HECIOXKHBIMH CXEMaMH, JuarpaMmamu, JApYTUMH (QopMaMu
rpaduKH U 1X KOMOMHAIIMSIMH,

YyMEHHE WCIOJb30BaTh M aHAIM3UPOBATh B IMpolecce Y4YeOHOW U  HMCCIENOBaTENhCKOM
JESATENPHOCTH WH(OPMAIIMIO O BIUSHUU TMPOMBIIIIEHHOCTH, CEIbCKOr0 XO3SiCTBAa M TpPaHCIOpPTa Ha

COCTOSIHHE OKPY>KaIOLIEH IPUPOIHOI Cpebl.

KoMMyHHKATHBHBIE YHHBePCATbHbIE YUeOHbIE TeCTBH:

yMEHUS 3aJlaBaTh BOMPOCHI (B XOie Auanora v (MJiM) AUCKYCCHH) MO CYIIECTBY OOCYXKIaeMOM
TeMBI, (HOPMYJIUPOBATH CBOM MPEIIOKEHUS OTHOCHTEIILHO BBITIOJIHCHUS ITPEITIOKCHHON 3a/1a4H;

YMCHHSI TMPEACTABIATh IMOJyYCHHBIC PE3yJIbTAaThl IMO3HABATEIBHOW JEATCILHOCTH B YCTHBIX H
MUCHbMEHHBIX TEKCTaX; JeNaTh MPE3CHTAIMIO PE3yIbTATOB BBIMOJHEHUS XMMHUYECKOTO JKCIEPUMEHTA
(maboparopHoro ombiTa, JTa0OpPaTOpPHOH pabOTHl MO HCCIEIOBAHUIO CBOWCTB BEIIECTB, Y4eOHOTO

IIPOEKTA);



yMEHHUS Y4eOHOro COTpYJHUYECTBA CO CBEPCTHHMKAMM B COBMECTHOH I103HAaBaTEJIbHOM H
HCCIIEIOBATENIbCKON AEATEIbHOCTH IPU PELICHWH BO3HMUKAIONIMX MpPoOJIeM Ha OCHOBe y4yéra OOLIMX
MHTEPECOB U COrJacoBaHMsl NO3MLMHA (0OCyXkaeHus, OOMEH MHEHMSIMH, «MO3IOBbIE€ ILITYPMbI»,
KOOp/IMHAIIUS COBMECTHBIX JEHCTBUH, ONpeAelieHue KPUTEpUEB IO OLEHKE KadyecTBa BBINOJHEHHOMN

paboThI U IpyTHE).

PeryasitTuBHble yHUBepCcaJbHbIe YUeOHbIE 1eliCTBHA:

YMEHHE CaMOCTOSITENIbHO ONpPENeNsITh Ield JeATeIbHOCTH, IUJIaHUPOBaTh, OCYIIECTBIISATH,
KOHTPOJIMPOBATh U TP HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIK JIEATEIBHOCTh, BbIOMpaTh Hauboiiee
3 eKTUBHBIE CITOCOOBI PELICHNs YUeOHBIX U TTO3HABATEIFHBIX 33]]a4, CAMOCTOATEIbHO COCTABISTh WIIN
KOPPEKTUPOBATh IPEJIOKEHHBIA aJITOPUTM JEUCTBUM MPHU BBINOJIHEHUM 3aJaHUM C YUETOM MOJIy4EeHMS
HOBBIX 3HaHMH 00 wu3ydyaeMblX OOBEKTax — BELIECTBAX M pEAKUHUAX, OIEHUBAThb COOTBETCTBUE
IIOJlyYEHHOT0 pe3yjbTaTa 3asBJICHHON LI€IM, YMEHHE HCIOJIb30BaTh U AHAJIU3UPOBATH KOHTEKCTBHI,

IIpe/jiaraeMble B yCJIOBUM 3a/1aHUM.

MNPEJMETHBIE PE3YJIBTATBI

B cocTaBe npeaMeTHBIX pe3yJIbTATOB [0 OCBOCHUIO 0053aTEIBHOI0 COIEPIKAHMS, YCTaHOBJIEHHOT O
naHHOM (enepanpHO paboyeil mporpaMmon, BBIACISIOT: OCBOCHHBIE 00YJaIOIIMMUCS HAYYHbIC 3HAHMUS,
YMEHHUS ¥ CIIOCOOBI ISHCTBHMA, BUABI JESTEIbHOCTH 10 TIOTYYESHHIO HOBOT'O 3HAHUS, €ro WHTEPIPETAIHH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YIEOHBIX M HOBBIX CUTYaIIHsX.

K xoHmy oOydenus B 8 kjiacce mpeaIMeTHBIC pe3yJIbTaThl HA 0230BOM yPOBHE JTOJDKHBI OTPaXKaTh
cOpMHUPOBAHHOCTh y 00YJAIOIINXCS YMEHUMN:

. pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX TIOHATHUW: aTOM, MOJIEKYJa, XUMUYECKUU
AJIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEUIECTBO, CMECHh (OJHOPOJHASI U HEOJHOPOHAs), BaJEHTHOCTD,
OTHOCHUTEIbHAS aTOMHAas W MOJIEKYJIApHAas Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJSIpHAas Macca,
MaccoBasl JI0Jii XUMUYECKOr O 3JIEMEHTa B COCIUHEHUH, MOJIIPHBIA 00BEM, OKCUI, KUCIOTa, OCHOBAHHUE,
COJIb, DJIEKTPOOTPHUIIATEIHHOCTD, CTENEHb OKUCICHHS, XMMUYECKash peakuusi, KIacCU(PUKAIISI PEaKIIHii:
pEaKiMyd COCOUHEHHUS, PEAKIHMH pPa3JI0KEHUs, PEaKIHH 3aMEIICHUs, peakuuu OoOMeHa, 5K30- U
SHAOTEPMUYECKHE DPEaKINH, TerIoBoH 3((dEeKT peakuuu, SAPO aToMa, AINEKTPOHHBIM CJIOH aToma,
aToMHasi OpOMTaNb, paMyC aTOMa, XMMHUYECKas CBs3b, MOJSIPHAS M HEMOJSpHAs KOBAJICHTHAs CBS3b,
WOHHAs CBS3b, MOH, KATUOH, aHUOH, PACTBOP, MAaccoBas JOJsl BemiecTBa (MPOIEHTHAsT KOHIICHTPAIUs) B
pacTBope;

. WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHYECKUX TMOHSTHH U MPUMEHSITH 3TH
MOHATHS IIPU ONMCAHUM BEIIECTB U UX MPEBPAILCHUI;

. HCIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUS (JOPMYJI BEIIECTB U YPAaBHCHUM

XUMHUYCCKUX peaKHHﬁ;



. ONpeNeNsiTh BAJICHTHOCTh AaTOMOB JJIEMEHTOB B OHHApHBIX COCJUHEHUSX, CTEMEHb
OKHCIIEHUS 3JIEMEHTOB B OMHAPHBIX COCTUHEHMSIX, MPUHAAIEKHOCTh BEIIECTB K ONPENEIEHHOMY KIIacCy
COeMHEHUH 1o QopmyaaMm, BHJI XUMHUYECKOH CBS3M (KOBAJE€HTHAs M HOHHAs) B HEOPraHUYECKUX
COEAMHEHMUSIX;

o packpeiBaTh cMbica Ilepuoanueckoro 3akona JI. WM. MenueneeBa: JE€MOHCTPUPOBATH
MMOHUMAaHUE TEePUOANYECKON 3aBUCUMOCTH CBOWCTB XMMHUYECKHX OJJIEMEHTOB OT HUX IIOJOKEHUS B
[lepuonnueckoil cucreme, 3aKOHOB COXpPaHEHMsI MacChl BEIlECTB, IMOCTOSIHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIPHOTO YU€HHUs, 3aKOHa ABOTaJpo;

. ONKCHIBATH U  XapakTepu3oBaTh TabiuuHyro ¢Gopmy Ilepuoanueckoil cucremsl
XUMHUUYECKUX DJJIEMEHTOB: pa3nyaTh IOHSATUS «TJIaBHasg noarpynna (A-rpynna)» U «m1oOodHas
nonarpynmna (b-rpymnmna)», Mansle U OONblIMe NEPUOBI, COOTHOCUTh 0003HAUEHUS, KOTOpPbIE UMEIOTCS B
tabmune «llepuoagnueckas cucrema xumuueckux »siemeHToB /J[. WM. MenneneeBa» ¢ YHCIOBBIMH
XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHYECKHMX 3JIEMEHTOB (COCTaB M 3apsi sApa, o0liee YuciIo
3JIEKTPOHOB U PACHPEEIEHNUE UX 110 3JIEKTPOHHBIM CII0AM);

. KIacCU(UIIMPOBATh XUMHUYECKHE D3JIEMEHTHI, HEOPraHMYECKHE BEIIeCTBA, XUMHUYECKUE
peakiuu (110 YUCITY M COCTaBY YYaCTBYIOIIMX B PEAKIIMH BEILIECTB, I10 TEIJIOBOMY 3P eKTy);

. XapaKTepu30oBaTh (OMUCHIBATH) OONIME XHUMHYECKHE CBOWMCTBA BEHIECTB Pa3IUYHBIX
KJIACCOB, TOJTBEp)KJasi ONHUCAaHUE MPUMEpPaMH MOJEKYJSPHBIX YpaBHEHHH COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIINIL;

. IIPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX KAaue€CTBEHHOIO COCTaBa,
BO3MOKHOCTH MPOTEKAHUS XMMHUECKUX MPEBPAIICHUH B Pa3INUHBIX YCIOBHUSX;

. BBIUUCIIATh OTHOCHUTEJIBHYIO MOJEKYISIPHYIO U MOJISPHYIO Macchl BEIIECTB, MacCOBYIO
JIOJI0 XMMHUYECKOr0o 3JIeMEeHTa N0 (opMylie COEIUHEHMsI, MAacCOBYIO JIOJII0 BEIECTBA B PacTBOPE,
IIPOBOANUTH PACUETHI IO YPABHEHUIO XMMHUECKON PEaKINH;

. IIPUMEHATh OCHOBHBIE OIEPALMM MBICIUTEIbHON JAEATENbHOCTH — aHAU3 M CHUHTE3,
cpaBHEHHUE, 000O0IIeHHe, CHUCTEeMATH3aIUIo, KJIacCHU(UKAIMIO, BBISIBICHHE MPHUUYUHHO-CIEICTBEHHBIX
CBSI3eH — JJI M3Y4YEHMs] CBOMCTB BELIECTB M XUMHUYECKUX DPEAKLUUN, €CTECTBEHHO-HAYyYHbIE METObl
[I03HaHUs — HAOJI0JICHUE, U3MEPEHHE, MOIETMPOBAHUE, SKCIIEPUMEHT (PEasIbHbIM U MBICICHHBIN);

. CliefloBaTh  MpaBUJaM  TOJb30BAaHUS  XUMHYECKOW TMOCYAOoW U J1abopaTOPHBIM
o0opynoBaHMEM, a TaKXKe MpaBUJaM OOpAaIIeHHs C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIHSIMH IO
BBITNIOJHEHUIO JIAOOPATOPHBIX XUMUYECKHX ONBITOB 10 MOJIyYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEILECTB
(BoopoJa U KUCIIOPOAA), IPUTOTOBIIEHUIO PACTBOPOB C ONpPENEIEHHON MacCOBOM /10J1el pacTBOPEHHOI O
BEUIECTBA, IJAHUPOBATh M INPOBOJUTH XWMHUYECKHE HKCIEPUMEHTBHI 110 PACIO3HABAHHUIO PAcTBOPOB
[IeNI0Yeil U KUCIIOT ¢ TOMOIIBI0 HHAUKATOPOB (JIakMyc, (eHoNpTaNIenH, METHIOPAHK U APYTHE).

K xonuy obydenus B 9 kjacce mpeaMeTHbIe pe3ybTaThl HA 6a30BOM YPOBHE JIOJKHBI OTpakaTh

c(OpPMHUPOBAHHOCTD y 00YUAIOIINXCS YMEHUMN:



. pPAacKpbIBaTh CMbBICI OCHOBHBIX XUMHMYECKHX IIOHATUN: XUMUYECKUH DJJIEMEHT, aToM,
MOJIEKYJa, MWOH, KAaTUOH, aHHUOH, IIPOCTOE BEIIECTBO, CJIOKHOE BELIECTBO, BAJEHTHOCTD,
EKTPOOTPULIATENILHOCTh, CTEIIEHb OKHUCIIEHMS, XMMHYECKas peaklMs, XMMHUYECKass CBA3b, TEIIOBOM
3¢ deKT peakuu, MOJb, MOJSIPHBIH 00bEM, pacTBOp, 3JIEKTPOIUTHI, HEAIEKTPOIUTHI, JJIEKTPOIUTHUECKAS
IMCCOLMAIIMS, PEaKIMM HOHHOIO OOMEHa, KaTajau3aTop, XWMHYECKOe paBHOBECHE, OOpaTHMble W
HEoOpaTUMBbIE PEaKIHH, OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIMH, OKHCIMTEIb, BOCCTAHOBUTEID,
OKHCIIEHHE M BOCCTAHOBJICHHE, aJNIOTPOIHUs, aM()OTEPHOCTb, XUMHUUECKas CBSA3b (KOBaJEHTHAsl, NOHHA,
MeTaJIJINuecKas), KpUCTaJJIMuecKas pemiérka, KOppo3us METajuloB, CIUIaBbl, CKOPOCTb XHMHUYECKOMU
peakuuu, npenensHo ponycruMas konnenTpanus [1JIK Bemecrsa;

. WIIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMUYECKHUX TIOHATUH W NPUMEHSTH 3TU
MIOHATUS IIPU ONMCAHUH BELIECTB U UX NPEBPAILECHUI;

. UCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY IS COCTAaBICHUs ()OpMYJ BEIIECTB U YpaBHEHUI
XUMUYECKUX PEAKLIHI;

. ONPENENATh BAJICHTHOCTh U CTENEHb OKHCIICHUS XMMHYECKUX HJIEMEHTOB B COCIMHEHUSIX
Pa3IMYHOr0 COCTaBa, MPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJacCcy COeIMHEHUH 1mo Gpopmyiam,
BHJI XMMHUUYECKOM CBS3U (KOBAJIEHTHAsI, IOHHAs, METAJNINYECKAsl) B HEOPraHM YECKUX COCAUHEHUAX, 3apsi
MOHA 10 XUMHUYECKOH (popMyie, XapakTep Cpelbl B BOJHBIX pacTBOpaX HEOPraHMUECKUX COEIMHEHUH,
THUII KPUCTAJUIMYECKON pEeHIETKN KOHKPETHOTO BEILIECTBA;

o packpbiBaTh cMbich Ilepuoanueckoro 3akona JI. 1. MenneneeBa u J1eMOHCTPUPOBATH €TI0
MIOHUMAaHMeE: OIUCHIBATh U XapaKTepH30BaTh TabmmuHyto Gopmy [leproanueckoil cucTeMbl XUMHUYECKHX
SJIEMEHTOB: pa3iuyaTh MOHATHS «rjaBHas mnoarpynmna (A-rpymma)y u «mobouynas noxarpynna (b-
IpyIa)», Majible U OOJIbIINE IEPUO/Ibl, COOTHOCUTH 0003HAUYEHUSI, KOTOPhIe UMEIOTCS B MEPUOINYECKOM
TaOJMIIE, C YMCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHMSI aTOMOB XMMHUYECKUX JJIEMEHTOB (COCTaB U 3apsij
a1pa, o0lIee YMCIO JJIEKTPOHOB U PACIpPENENeHHE HUX IO 3JIEKTPOHHBIM CIIOSIM), OOBSCHATH 00IMe
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB 2JIEMEHTOB M MX COEIMHEHUU B IIpeJesax MallblX NEPUOJIOB U
[JIABHBIX MOATPYII ¢ y4ETOM CTPOEHUS UX ATOMOB;

. KJIaCCU(UIIMPOBATh XUMHUYECKHE D3JIEMEHTbl, HEOPraHMUYECKUE BEIECTBA, XUMHUYECKHE
peakiuu (110 YMUCIy M COCTAaBy YYacTBYIOIIMX B PpEAKLHUM BEIIECTB, MO TEIIOBOMY 3(deKTy, mo
U3MEHEHUIO CTENICHENW OKUCIIEHNS XMMHUYECKUX 2JIEMEHTOB);

. XapaKTepu30BaTh (OMUCHIBATH) O0LIME U creln(UUIECKUe XUMHUUECKHEe CBOMCTBA MPOCTHIX
U CIIOKHBIX BEILECTB, MOATBEPXKAas ONMCAaHUE NPUMEPAMHM MOJEKYJSPHBIX M HOHHBIX YypaBHEHUI
COOTBETCTBYIOLIMX XUMHUECKUX PEaKLUi;

. COCTaBJIATb YPAaBHEHMS HJIEKTPOJIUTHUYECKON IAUCCOLMALMM KUCJOT, LIEI0Ye U COJIEH,
IIOJIHBIE U COKpAIIEHHBIE YPAaBHEHMs PEaKIIMi MOHHOIO OOMeHa, ypaBHEHHs PEAaKIi, MOATBEPKAAI0IINX

CymieCTBOBAHUC T€HEeTUYECKOU CBSI3U MCXKAY BCIICCTBAMU PA3JIMYHBIX KJIACCOB;



. pPacKpbIBaTh CYIIHOCTb OKHUCJIMTEIbHO-BOCCTAHOBUTEIBbHBIX PEAKLUUN IMOCPEACTBOM
COCTAaBJIEHHsI SJIEKTPOHHOI0 OajlaHCca 3TUX PEAKIIMA;

. IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX CTPOEHHS, BO3MOXKHOCTHU
MIPOTEKAHUsI XUMUYECKUX MTPEBPALLIEHUI B pa3JIMUHbIX yCIOBHSIX;

. BBIYUCIISITH OTHOCHTEIbHYIO MOJICKYJSIPHYIO M MOJIIDHYIO MAacChl BEILECTB, MAacCCOBYIO
JIOJIF0  XMMHUYECKOro 3JIeMEeHTa IO (GOopMyse COeIMHEHMs, MAaCCOBYIO OJIO BEIIEeCTBA B PAcTBOpE,
MIPOBOIUTH PACUETHI MO YPAaBHEHUIO XMMHUECKON peaKIny;

. co0moaTh  MpaBWJa  MOJB30BAaHUS ~ XMMUYECKOW MOCyIod W J1abopaTOPHBIM
00OpyoOBaHUEM, a TaKXe IpaBuiIa OOpallleHHs C BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKUMSIMHU II0
BBITNIOJIHEHUIO JIAOOPATOPHBIX XUMUYECKUX ONBITOB 10 MOJIy4YEHUIO U COOMPAHUIO ra3000pa3HbIX BEILECTB
(amMMMaka M yriieKucioro rasa);

. IPOBOJUTh PEAKLMU, NOATBEPXKJIAIOIINE KAaueCTBEHHBI COCTaB pA3IMUYHBIX BEILECTB:
pacrio3HaBaTh OINBITHBIM MYTEM XJOPHUJI-, OpOMUJI-, HOAUM-, KapOoHAT-, pocdar-, cuaukar-, cyabdar-,
T'MIPOKCUJI-MOHBI, KaTHOHbl aMMOHHS U HMOHBl H3YYEHHBIX METAJUIOB, HPUCYTCTBYIOIIME B BOAHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

. IPUMEHATH OCHOBHBIC OIEPALUU MBICIUTEILHOW AEATEIbHOCTH — aHalIW3 U CHHTE3,
CpaBHEHHUE, 00001IeHNE, CUCTEMAaTHU3all1IO, BbISBIEHUE IPUYMHHO-CIIEICTBEHHBIX CBSA3EH — AJI U3YUCHUS
CBOMCTB BEIECTB U XMMHUYECKUX PEAKIUi, €CTECTBEHHO-HayYHbIE€ METO/bl IO3HAHUS — HaOJIOACHUE,

U3MEpeHne, MOJICIUPOBAHUE, IKCIIEPUMEHT (peabHbII U MBICTIEHHBIH).

TEMATUYECKOE IINTAHUPOBAHHUE

8 KJIACC
No HaumenoBanue KommuectBo yacos DnekTpoHHbIC (1TU(POBHIC)
n/m pa3aenoB U TeM Beero|[Kontpombhbie|[[Ipaktiaeckue o0pa3oBaTeIbHbIE PECYPCHI
[porpaMMbl paboTHI paboTHI

‘Pa:me.n 1. IlepBoHayaibHbIEe XUMUYECKUE TOHATHS

1.1{|XumMus — BaxkHast 5 0 2 https://m.edsoo.ru/YNVIX660G
00J1aCTh
€CTECTBO3HAHMS U
MPAKTUYECKON
JeATeIIbHOCTH
yeloBeKa




Ne HaumenoBanue KomnuectBo uacos OnexkTpoHHbIE (UM POBHIC)

/1 pa3aesoB U TEM Beero|[Kontpombhbie|[[Ipaktieckue o0pa3oBaTeIbHbIE PECYPChI
IpOrpaMMbI paboThI paboTsI
1.2||BemectBa u 15 1 https://m.edsoo.ru/ONNXR1VF0Q
XHUMHYECKUE PEAKIIAN

‘HTOFO 10 pas3aeny H 20 H

‘Pa311e.11 2. Baxxneimme npeacTaBuTe] M HEOPraHUYeCKHX BeLeCTB

2.1||Boznyx. Kucnopon. 6 0 https://m.eds0o.ru/DSBORTY30
[Tonsitue 00 oxcumax

2.2|[Bonopon. Ilonstue o 8 0 1 https://m.edsoo.ru/SD61JZ6PS
KHCJIOTax U COJIAX

2.3||Bona. PacTBOpBHI. 5 1 1 https://m.edsoo.ru/M1315SKJBM
[TonsiTre 06
OCHOBAHMSIX

2.4||OcHOBHBIE KJ1aCCBI 11 1 1 https://m.eds0o0.ru/OTSASMOWT
HEOPraHUYECKUX
COEeIMHEHUN

Uroro no pazneny H 30 H

Pasnea 3. [lepuoguueckuii 3akon u [lepunoanyeckasi cucrema xumudeckux 3j1ementon /1. U.
MenaesieeBa. CTpoeHue aTroM0OB. XUMHYECKAs CBA3b. OKHCIUTENbHO-BOCCTAHOBHUTEIbHbIE
peakuuu

3.1|Ilepuoanueckuii 3aKoH || 7 0 https://m.edsoo.ru/TCBJBVWFZ
u Ilepuoanueckas
cUCTeMa XMMHYECKUX
snemenTosB /J[. U.
Meneneena.
Crpoenue aroma

3.2||XuMHuueckas CBSI3b. 8 1 https://m.edsoo.ru/F6 AOASDPF
OKUCIUTETBHO-
BOCCTAaHOBUTEILHEIE
peaknuu

‘I/ITOFO 1o pa3aeiny H 15 H H ‘|https://m.edsoo.ru/LRYWBJPES

‘P€3€pBHOC BpEMs H 3 H H ‘Ihttps://m.edsoo.ru/KQBD02J69

OBIIEE KOJIMYECTBO 68 4 5
YACOB I10
I[TPOI'PAMME

9 KJIACC

Ne||  HammeHoBanue KomunuectBo yacos OnexTpoHHbIE (LUPPOBEHIE)

n/nj|  pasienoB U TEM  ([Beero Kontponbhbie [[Tpaktuaeckue 00pa3oBaTeIbHBIE PECYPCHI
TIpOrpaMMBI paboThI paboThI

‘Pa311e.11 1. BemecTBo M XMMHYECKHE PeaKIHH

1.1||[IoBTOpEHNE N 5 1 https://m.edsoo.ru/EQETUT357
yriryOaeHne 3HaHuH
OCHOBHBIX Pa3/ieIoB
Kypca 8 kiacca




n/n

HaumenoBanue
pa3/iesioB U TEM
MporpaMMbl

KomuuectBo yacos

Bcero

KonTponbpHbIE
paboThI

IIpakTnyeckue
paboThI

OnexTpoHHbIE (LUPPOBHIE)
o0pa3oBaTeIbHbIE PECYPCHI

1.2

OcCHOBHEIE
3aKOHOMEPHOCTH
XUMHUYECKUX
peakiui

0

https://m.edsoo.ru/AFN4LWG7U

1.3

DJIEKTPOIU THYECKAs
JTUCCOIIUATIHS.
XUMHUYECKHUE
peaxiuu B
pacTBOpax

0.5

https://m.edsoo.ru/KODURS0VV

‘HTOI‘O 10 pa3aeiy

17 ]

‘Pawen 2. HeMeTasJIbl U HX COeIMHEHHUSA

2.1

Obmas
XapaKTEpPUCTUKA
XUMHUYECKUX
anemeHToB VIIA-
rpynnsl. ['anoressr

4

0.5

https://m.edsoo.ru/ZTN1F7001

2.2

O61as
XapaKTepUCTUKA
XUMHYECKUX
aneMeHToB VIA-
rpynnsl. Cepa u eé
COCIMHEHHUS

0.5

https://m.edsoo.ru/P3DHMFB09

2.3

OO6mas
XapaKTEepPUCTUKA
XUMHUYECKUX
251eMeHTOB VA-
rpynmnsl. A3or,
dochop u ux
COEMHEHUS

0.5

https://m.eds00.ru/VOXDOUX?2S

24

Obmas
XapaKTepHCTUKA
XUMHUYECKUX
aneMeHToB [VA-
rpyHsl. YIiaepoa u
KPEMHHUH U UX
COEJIMHEHMS

0.5

https://m.edso00.ru/JPJ200VIX

‘HTOFO 10 pas3aeiy

L 25 |

‘Pa:me.n 3. MeTa/Li1bI H UX COeTMHEHUSA

3.1

OO0111e cBOMCTBA
METAJIOB

4

https://m.edsoo.ru/GHV2L6NJ8

3.2

Baxxneiimue
METaJUIBI U UX
COEIMHEHUA

16

0.5

https://m.edsoo.ru/EFKQWI9HZI

‘HTOFO 10 pa3aeny

20 |

‘Pawen 4. X¥MHus ¥ OKpYKA0IIasi cpea




Ne||  HammeHnoBanue KomungectBo yacos OnexTpoHHbIE (LUPPOBHIE)

/|| pas3aesoB M TeM  |[Beero Konrpossisie [[Ipaktnueckie 00pa3oBaTeIbHbIE PECYPCHI
IpOrpaMMbl paboThI paboTsI

4.1|BemectBa u 3 1 https://m.edsoo.ru/TEFNBWEF7Y
MaTepHuabl B )KU3HA
YenoBeKa

‘I/ITOFO 110 pasjeny H 3 H

‘Pe:sepBHoe BpeMs H 3 H H ‘Ihttps://m.edsoo.ru/FYSRY75R9

OBIEE 68 5 7

KOJIMYECTBO

YACOB I10

[MTPOT'PAMME

MMPOBEPSEMBIE TPEGOBAHUSA K PE3YJIBTATAM OCBOEHH S OCHOBHOM

OBPA3OBATEJIbHOM ITPOT'PAMMBI

8 KIIACC
Kon . .
TG IIpoBepsiemble NpeaMeTHbIE Pe3yJIbTAThl 0CBOCHHUSI OCHOBHOI 00pa3oBaTe/bHOIM
e NMpPorpaMMbl OCHOBHOT'0 00111ero 00pa3oBaHus
1 ITo teme: «IlepBoHayanbHBIE XUMUYECKUE TTOHSITHSI

pacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX TOHSITUN: aTOM, MOJIEKYJa, XUMUYECKU I
JJIEMEHT, TPOCTOE BEILIECTBO, CJOXXHOE BEIIECTBO, cMech (OIHOpOAHAs U
HEOJHOPOJHAs), BAJCHTHOCTb, OTHOCHTEJIbHAs aTOMHAas M MOJIEKYJspHas macca,

11 KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca, MaccoBasl OIS XUMUYECKOIrO
9JIEMEHTA B COEIMHEHHUH, MOJSPHBIA 00BbEM, XUMUYECKasl pPeakIus, KiIacCupUKanus
peakIuil: peakluuu COCNWHEHHS, pPEaKLIHUHU pa3jokKEeHHs, peakUud 3aMEeIeHHUs,
peakuu oOMeHa, 3K30- U SHIAOTEPMUUYECKUE PEAKLUHU, TEIIOBOH 3(PPEeKT peaxiuu,
pacTBOp, MaccoBas 10JIsl BEIECTBA (IPOLIEHTHAs! KOHIIEHTpAI|sl) B pacTBOpe

12 WITIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XI/IMI/I‘-Ie(iKI/IX MOHSATUN U MPUMEHSTH TH
HOHSTHSI IPY ONMCAHWU BELECTB U UX NPEBpalllEeHU

13 UCIOJb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJISI COCTaBleHUS (OpMyJ BEILECTB U

) YpaBHEHUN XUMHYECKUX PEAKITHIT

14 pacKphIBaTh CMBICI 3aKOHOB COXPAaHEHHWS MacChl BEIIECTB, MOCTOSHCTBA COCTaBa,
ATOMHO-MOJIEKYJISIPHOTO YY€HUs], 3aKOHa ABOraipo

1.5 OIpENIETSATh BAJEHTHOCTh ATOMOB AJIEMEHTOB B OMHAPHBIX COSAMHEHUSIX

16 KJIacCU(HUIIMPOBATh XMUMHUYECKUE PEAKIHH (10 YUCIY U COCTAaBY YYACTBYIOIIUX B
peaKIiy BEIIECTB, 0 TeMI0BOMY 3D EKTy)

1.7 BBIUUCIIATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB

1.8 BBIYUCIIITH MACCOBYIO JTOJIFO XUMHUYECKOT 0 JIeMEHTa 0 (hopMysie cCoeTMHEHMS,

1.9 BBIUMCIISITH MACCOBYIO JIOJIIO BEIIECTBA B pACTBOPE

110 IPUMEHSATh €CTECTBEHHOHAy4YHbIE METO/bI MO3HAHHS — HaOJIOJeHHe, U3MEpEHHE,
MOJIENMPOBAHKE, IKCIIEPUMEHT (peasIbHbII 1 MBICIEHHBIN)




Kon
NMPOBEPsSIEMOT0
pe3yjabTara

IIpoBepsiemble MpeAMeTHBIE Pe3YyJbTATHI 0CBOEHMSI 0CHOBHOM 00pa30oBaTeIbLHOM
NMPorpaMMbl OCHOBHOT'0 001Iero 00pa3oBaHus

ITo Teme: «BaxxHelmne npeIcTaBUTeNId HEOPraHUYECKUX BEIIECTBY

2.1

PaCKpbIBaTb CMBICII OCHOBHBIX XHUMHWYCCKHUX TTOHSTHH: OKCHJ, KHCJIOTa, OCHOBAaHUC,
COJIb

2.2

OTIPEIIENATh MPUHAISKHOCTh BEIIECTB K OMpPENCIEHHOMY KJIacCy COCOUHEHHU TI0
hopmynam

2.3

KJIaCCU (PUIIMPOBATH HEOPraHNUECKHUE BELIECTBA

24

XapaKkTepu30BaTh (ONMHUCHIBATh) OOIIME XMMUYECKHE CBOMCTBA BEIIECTB PAa3IUUHBIX
KJIaCCOB, IOATBEPXKIasi ONUCAHME IPUMEPAMH  MOJIEKYJSIPHBIX  YpPaBHEHUU
COOTBETCTBYIOIINX XUMMUYECKUX PEAKIINI

25

IIPOrHO3UpPOBATDH CBOMCTBA BEMIECTB B 3aBUCHMOCTH OT UX Ka4y€CTBEHHOI'O cocCraBa,
BO3MOXHOCTH NPOTCKAHUS XUMHYCCKHUX npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

ClleZIoBaTh IMpaBUJIaM TMOJb30BAaHUS XUMUYECKOW TMOCyn0i u J1abopaTOpHBIM
000pyZOBaHMEM, a TAK)KE MpaBUIaM OOpaIlleHHs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKIUSMH 10 BBINOJHEHUIO JIAOOPATOPHBIX XUMHUYECKHX OIBITOB IO
MOJIYYCHUIO M COOMpaHUIO Ta3000pa3HbIX BEMIECTB (BOAOPOAAa M KHCIOPOA),
IIPUTOTOBJICHHIO PACTBOPOB C OINPEAEICHHOW MacCOBOW JOJEH pPacTBOPEHHOIO
BEIIeCTBA,  IJIAHUPOBATH U MPOBOJUTH  XUMHUYECKHE  DIKCHEPUMEHTHI
[0 paclo3HaBAaHUIO PACTBOPOB IIENOYEH W KHUCIOT C IMOMOIIBIO HHIWKATOPOB
(makmyc, GpeHondranenH, METUIOPAHX U IPYTHE)

2.7

IPOBOJUTH PACUETHI 10 YPABHEHUIO XMMUYECKON peakuu

[Io Teme: «llepmonnueckuit 3akoH u llepuoamueckas cucreMa XHMHYECKHX
anementoB J{. M. MenneneeBa. CtpoeHue aTomMoB. XHUMHUYECKas  CBS3b.
OKHCIUTETHbHO-BOCCTAHOBUTEIIbHbBIE PEAKIINI

3.1

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHSATUMN: SAPO aToOMa, JIEKTPOHHBIN
CIION aToMa, aTOMHasi OpOWTaj b, paglyC aTomMa, XUMHUYECKas CB3b, MOJSApHAs U
HEIOJISIpHAsl KOBAJIEHTHAsl CBS3b, AJIEKTPOOTPULIATEIBHOCTh, HWOHHAS CBS3b, HOH,
KaTHOH, AHUOH, CTEMEHb OKUCIICHUS

3.2

KJIaCCI/I(I)I/H_[I/IpOBaTB XUMHYCCKUEC 3JICMCHTHI

33

ONKCHIBATh M XapakTepus3oBaTh TaOMMuHylo (opmy Ilepuonnueckoit cucTemsl
XMMHUYECKUX AJIEMEHTOB: Pa3jiMuaTh IMOHATHUS «rJlaBHas noarpynna (Arpymnma)» u
«11o0oyHas noarpynna (brpymnmna)y, «manbie» 1 «00JIbIINE) TEPHOJIbI

34

PAaCKpPbIBAThL CMBbBICJI Hepﬂozmqecxoro 3aKOHa ,Z[I/I MeHz[eJIeeBa: JACMOHCTPUPOBATH
ITIOHUMAaHHEC HGpHOI[H‘-IGCKOﬁ 3aBHCUMOCTH CBOMCTB XHMHYECKHX 3JICMCHTOB OT HX
ITOJIOKCHHUSA B HepHOHI/I‘ICCKOﬁ CUCTEMC

35

COOTHOCUTH 0003HAUEHUs, KOTOpble UMeroTCs B Tabimie «llepuonnyeckas cucrema
xuMmudyeckux anemeHToB JI.M. MeHneneeBay € YUCIOBBIMHU XapaKTEPUCTUKAMU
CTPOEHHS aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB M 3apsi sapa, olliee 4Hcio
3JIEKTPOHOB

U pacrpeesIeHue UX M0 JIEKTPOHHBIM CJIO0SIM)

3.6

onpeAcCIAThE CTCIICHb OKHMCJICHHA 3JICMCHTOB B 6I/IHapHI)IX COCIUHCHUAX

3.7

ONPENEIATh BU]L XUMUYECKON CBSI3U (xoBaneHTHas u MOHHAs)
B HEOPTaHUYECKUX COCTUHEHUSX

9 KJIACC




Kon
NMPOBEPSIEMOT0
pe3yabTrara

IIpoBepsieMble peIMeTHBIE Pe3YabTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOIO 00111er0o 00pa3oBaHusi

ITo Teme: «BeliecTBO U XUMUYECKAsT PEAKIHSI»

1.1

paCKprBaTB CMBICJI OCHOBHBIX XHMHYCCKHX HOHXTHﬁZ paCTBOp, BJ'ICKTpOJ'II/ITBI,
HEOJICKTPOJUTDBI, 3JCKTPOIUTUYCCKAA AUCCOHalUA, PCAKOHUH HOHHOI'O O6M6Ha,
KaTaqu3aTop, XMMHUUYECKOE pPaBHOBECHE, OOpaTUMbIe W HEOOpATHMBIC PEAKIIHH,
OKHUCIIMTCIIBHOBOCCTAHOBUTCIIbHBIC PCaKInu, OKHCJIUTCIIb, BOCCTaHOBUMTCIIb,
OKHCJICHHE W BOCCTAHOBIICHHE, aJUIOTPONUs, aM(OTEpPHOCTh, XMMHYECKasl CBSI3b
(KOBaJ'IeHTHaSI, HMOHHAaA, MeTaJ'IJ'II/I‘IeCKaH), KPpUCTAJJIINYCCKAA peméTKa, CIIJIaBBbI,
CKOPOCTb XUMHUYECKON PEaKLIMU

1.2

HWIIIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XUMHWYCCKUX MMOHATHI U NPpUMCHATL 3TH
ITOHATHA ITPHU OINMMCAHUHU BCIICCTB U UX HpeBpaH_IeHI/Iﬁ

1.3

COCTaBJIATh YPABHEHHUS 3JICKTPOJUTUYECKON JMCCOLMALMHN KHUCJIOT, MIENoYeld u
COJIeH, TOJIHBIE U COKpaIlEHHBIE YpaBHEHUS peaKIIMii HOHHOTO oOMeHa

1.4

PaCKpBIBAaTh CYLIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEICTBOM
COCTABJICHMsI DJIEKTPOHHOI' 0 0ajaHca TUX peaKkLuil

1.5

MPOBOUTH PACcYETHl IO YPABHEHUIO XMMHYECKOI peakiuu

ITo Temam: «HemeTamnsl ¥ MX COSAMHEHUSA» U «MeTalibl M UX COCTUHCHUS

2.1

XapakTepu3oBaTh (ONUCBHIBaTh) OOIIME U criequduyecKue XUMHYECKHE CBOMICTBa
OPOCTBIX U CIOKHBIX  BENIECTB, IOATBEp)KIass  ONHMCAHUE  IpPUMEpaMu
MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHHMH COOTBETCTBYIONIMX XUMUYECKUX PEaKLUN

2.2

COCTaBJISITh YPAaBHEHUS PEAKIHUIA, TOATBEPKIAOIIUX CYIIECTBOBAHUE T€HETHUY ECKON
CBSI3U MEXK]y BEIIECTBAMHU PA3JIMYHBIX KJIACCOB

23

MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BOZMOKHOCTH
MPOTEKAHUS XUMHUUYECKUX PEBPAILLECHUN B PA3JIMYHBIX YCIOBUIX

24

CIIeIOBAaTh TMpPaBWJIAM TOJIL30BAHUS XHUMHUYECKOH TOCYAOH U JabopaTOpHBIM
000pyZ0BaHUEM, a TAK)Ke IMPaBUIaM OOpalleHHs C BEIIECTBAMHU B COOTBETCTBUH C
WHCTPYKIIUSMUA TI0 BBITIOJIHEHUIO JIA0OPATOPHBIX XUMHYECKUX OIBITOB IO
MOJIYYCHHUIO M COOMPaHUI0 ra3000pa3HbIX BEIIECTB (AMMHUAKa U YTIIEKHUCIIOro ra3a)

25

NpoOBOAUTL PpCaKHK, MNOATBCPIKIAAIOIINC KaueCTBEHHBIM COCTaB Ppa3IMIHbIX
BCIICCTB: PACIIO3HABATDL OIILITHbBIM H}’TéM XJiopuna-, 6pOMI/I,I[, noaun, Kap60HaT,
(l)OC(i)aT, CHUJIMKAT, Cy.]'II)(i)aT, TUAPOKCUIHWOHBI, KAaTUOHbI aMMOHHA, HOHBI
HN3YUCHHLIX MCETAJJIOB, MPUCYTCTBYIOIIMC B BOAHBIX PAaCTBOpPaX HCOPraHUYCCKUX
BCIICCTB

ITo Teme: «XUMHUS U OKpYy’KalOIas Cpeaa

3.1

pacKpeIBaTh CMBICI OCHOBHBIX XxuMHueckux nonarui: [IJIK BemecTtBa; xopposus
METAJIJIOB

32

MIPUMEHSITH OCHOBHBIE ONEpalii MBICIUTEIBHON JEATEIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, 0000IIeHNEe, CHCTEMAaTU3aINIO, BBISBICHHE MPUYMHHO-CIIEICTBEHHBIX
CBA3€M — IS M3YYEHUsS CBOMCTB BELIECTB M XUMHUYECKHX PEAKLHU;
€CTCCTBEHHOHAYYHbIC  METOJABI  IO3HAHWS —  HAONIOJIEHUWE, H3MEpCHHE,
MOJIETMPOBAaHNE, IKCIEPUMEHT (peabHbII 1 MBICIIEHHBIN)

ITPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

8 KJIACC




Kon

HpOBepﬂeMbIﬁ JIEMEHT COACPKAHUSA

HepBOHa‘laHbHHe XUMHNUYCCKUC ITOHATU A

1.1

Ilpeamer xumMuu. Ponp XUMHUM B KM3HM 4eEJOBEKa. XUMHSL B cHcCTeMe Hayk. Tena u
BellecTBa. GU3NYECKHe CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB

1.2

[TonsiTHe 0 MeTONAaX TTO3HAHUS B XUMHH. YucThie BemecTBa U cMecu. CriocoObl pasieneHus
cMmecel

1.3

ATOMBI W MOJIEKYJIBL. XHUMHUYECKUE dJIeMEHThl. CHUMBOJBI XUMHYECKUX 3JIEMEHTOB.
[IpocThle 1 COXKHBIE BellecTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE

1.4

Xumnueckas popMmyiia. BaneHTHOCTh aTOMOB XMMHUYECKHUX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA
cocraBa BeulecTB. OTHOCUTENbHAs aTOMHasg Macca. OTHOCUTENIbHAs MOJIEKYJISIpHAsl Macca.
MaccoBas 107151 XMMHUYECKOTr 0 3JIEMEHTA B COCIUHEHUH

1.5

KomnuectBo BemectBa. Moabs. MousipHasg macca. B3auMOCBA3b KOJIMYECTBA, MAacCChl
M UWCla CTPYKTYPHBIX €OUHUI] BemiecTBa. Pacu€tel mo QopMyiaaM XUMHYECKHX
COEIMHECHHU

1.6

dusnyeckue M XUMUYECKHE SIBICHHS. XHUMHUYEcKas peakuus M e€ NpU3HaKu. 3aKoH
COXpaHEHHUs Macchl BellecTB. XHUMHUYecKHe ypaBHeHMsA. Knaccudukanums XuMHUYecKHX
peakuuil (CoelMHEeHNs], pa3JI0kKEHNUs, 3aMeILeHNs, 0OMEeHa)

1.7

XUMHYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOW MOCYO0i, C mMpaBUiIaMu pabOTHI B
nabopaTopuu ¥ mpuéMamMu OOpalieHHs C JIa0OpaTOpPHBIM 00OPYIOBAaHUEM, M3YUEHUE U
onucaHue (U3MYECKUX CBOICTB 0Opa3l0OB HEOPraHWYECKUX BEHIECTB, HaOMOJIEHUE
¢usnyeckux (IJIaBJI€HHWE BOCKA, TasHHUE JIbJa, paCTHpaHUE caxapa B CTYIKE, KUMIEHUE U
KOHJICHCAIUS BOJbI) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIMBAHUE MEIHON MPOBOJIOKH,
B3aMMOJICHCTBHE MeJla C KHUCIOTOW) SBJICHUM, HAONIOJACHHE M ONHCAHHE IPHU3HAKOB
MPOTEKAHUsI XUMUYECKUX PEaKINi (pa3iokeHUe caxapa, B3aMMOJIeHCTBHE CEPHON KHCIOTHI
¢ xJyopuzioM Oapus, pasznoxenue ruapokcuaa meau(ll) mpu HarpeBanuu, B3auMOACHCTBUE
xkeneza ¢ pactBopom conu Meau(Il), n3yuenue cnocoOoB pasaeseHus: cMecei (C MOMOIIbIO
MarHurta, (puIbTpOBaHWE, BBHIMApPUBAHUE, TUCTUIULAIMUSA, XpomaTtorpadwus), MpPOBEACHUE
OYUCTKU TIOBAPEHHOW COJM, HAOIOJCHUE U OMHCAHWE PE3yJbTATOB IMPOBEIECHUS OIBITA,
WUTIOCTPUPYIONIErO  3aKOH  COXPAaHEHUsS  MacChl, CO3JaHHE MOJEJIeH  MOJICKYIJI
(I1apoCTEPIKHEBBIX)

Baknelmme npe1cTaBuTeIM HEOPraHUYECKUX BEIIECTB

2.1

Bo3ayx — cmech razoB. CocraB Bo3ayxa. Kuciaopong — 3JeMEHT M NMPOCTOE BEIIECTBO.
Haxoxnenue xucinopoga B mnpupone, (U3NYECKMe U XUMHUYECKHME CBOWCTBA (peakuuu
ropeaust). Oxcuapl. I[lpumenenune kucinopona. CrocoObl MOMy4eHHUS KHUCIOpPOAa B
na0opaTopu U HpoMbIIUIEHHOCTH. KpyroBopor kuciopona B npupope. O30H -
aJIOTpoOIHAas MOIU (PUKALMS KHCIOpOoa

2.2

TennoBolt  3pdekT XUMHUUECKONM peaklud, TEPMOXUMHUYECKME YpaBHEHHs, OK30-
Y HJOTEPMHUUECKUE peaKkuu. TOIIMBO: yroiab U MeTaH. 3arps3HEHUE BO3yXa, YCHIIEHUE
AapHUKOBOI 0 3(ppekTa, pazpylieHue 030HOBOIO CII0s

2.3

Bomopoa — anemMeHT 1 mpoctoe BeriecTBo. HaxokaeHne Bogopona B mpupose, Gu3nveckue u
XUMUYECKHE CBOMCTBA, MPUMEHEHHE, ClIOco0bI momydeHus. Kucmotel u conu

2.4

MousipHblil 00bEM ra3zoB. Pacuérel 10 XUMHUYECKUM YPaBHEHHSIM

2.5

®duznueckue CBOMCTBA BOAbl. Boja kak pactBoputelb. PacTtBopbsl. HackilieHHbIE
1 HEHACBHIILIEHHbIE pacTBOPHI. PACTBOPUMOCTH BEIIECTB B BOJE. MaccoBast 10715 BEIIECTBA B
pactBope. Xumuueckue coiictBa Boabl. OcHoBaHus. Posb pacTBOpoB B mpHpoae U B
JKU3HM 4enoBeka. KpyroBopor Boasl B Ipupoje. 3arpsi3HEHN € TpUpOAHbIX BoA. OXpaHa u
OUYMCTKA NPUPOIAHBIX BOJ

2.6

Knaccmbnxaunﬂ HCOPIraHUYICCKUX COG)]I/IHCHI/II‘/‘I. OKCI/I)II)I. KJ'IaCCI/I(bI/IKaIII/ISI OKCHUOOB:




Kon

HpOBepﬂeMbIﬁ JIEMEHT COACPKAHUSA

cojeoOpasyrome (OCHOBHBIE, KHCIOTHbIE, aM(OTEepHBIE) U HecoIeoOpasyrolHe.
Homenknatypa oxcunoB. dusnyueckue M XUMHUYECKHE CBOMCTBA OKCUAOB. [lomydenue
OKCHJIOB

2.7

OcHoBanus. Knaccudukamuss ocHOBaHWiA: WIENOYM W HEPACTBOPHUMBIE OCHOBAHUSI.
Homenknatypa ocHoBaHui. U3HUECKHE U XUMUYECKUE CBOKMCTBA OCHOBaHUM. [lonyueHnne
OCHOBAHUI

2.8

Kucnotel. Knaccudpukanus kucnor. Homenknarypa kucnor. @usndeckue U XUMHUECKHE
cBoyicTtBa KUcnoT. Pan aktuBHocTy MerasmioB H.H. bekerosa. [lonyyenue kucnor

2.9

Comu. Homenknarypa cosneil. ®dusnyeckne U XuMHU4Yeckue cBoiictBa conei. [lomydyenue
coJien

2.10

T'eneTnueckas cBsI3b MCKIAY KiJIaCCaMU HCOPraHNUYCCKUX COCI[I/IHeHI/Iﬁ

2.11

XUMHYECKUI OSKCIEPUMEHT: KaueCTBEHHOE OIpEeIeNeHue COoJAep)KaHus KHUCIopoja
B BO3/lyXe, IOJIyueHHE, coOMpaHue, pacrno3HaBaHHE W H3yYE€HUE CBOMCTB KHCIOPOJA,
HaOIOJIeHNe B3aUMOJICHCTBHUS BEIIECTB C KHCJIOPOAOM M YCJIOBUS BO3HUKHOBEHHS
Y TIpEKpalIieHus TOpeHus (moxapa), 0O3HaKOMJIEHHE ¢ o0pa3liaMHu OKCHIOB U OIW CAHUE UX
CBOWCTB, TMOJy4YeHHE, COOMpaHHEe, paAcClO3HaBaHUE U H3yYEHHE CBOWCTB BOAOpOJA
(ropenue), B3aumoaeiictBue Bogopona ¢ okcugom Meau(ll) (Bo3MOXKHO HCHONIB30BaHUE
BHIEOMATEPHAIIOB), HAOMIOIEHHE 00PA3IOB BEIIECTB KOJTUYECTBOM | MOJIb, UCCIIEOBAaHUE
0COOCHHOCTEH pacTBOPEHUS! BEUIECTB C pa3lMYHON PAacTBOPUMOCTHIO, MPUTOTOBJICHUE
pPacTBOpPOB C OMpPeNeEHHON MacCOBOW J0JIed PACTBOPEHHOTO BEILECTBA, B3aUMOJICHCTBUE
BOJIbI C METAJUIaMU (HATPUEM U KaJibliieM) (BO3MOKHO M CITOJIb30BaHUE BUEOMATEPHAIIOR),
OIpeNieJIeHHE PACTBOPOB KHUCJIOT U IIEJI0OYEd C MOMOIIbIO HHJIWKATOPOB, HCCIIEOBAHUE
00pa3lloB HEOPraHWYECKUX BELIECTB pPAa3JIMYHBIX KJIACCOB, HAONIOJIEHHE HW3MEHEHUS
OKpAaCKU MHJIUKATOPOB B PACTBOpPAX KHUCIOT U IIeNI0Uei, N3yuyeHrne B3auMO/ICHCTBUS OKCUIa
meau(Il) ¢ pacTBOpoM cepHOM KUCIOTHI, KUCJIOT C METaJlJIaMH, PEaKIMi HeHWTpaln3alu,
NOJIy4YeHUE HEPACTBOPUMBIX OCHOBAHHUM, BBITECHEHHE OJIHOIO MeTasla JpPYruM U3
pacTBOpa COJM, pEIIEHHWE HKCICPUMEHTAJbHBIX 3a7ad 1o Teme «BakHeimme Kiaccel
HEOPraHWYECKUX COCTMHEHUI»

[Tepunonnueckuii 3akoH u [lepronuueckas cucreMa XUMUYECKUX JIEMEHTOB
J . MenneneeBa. CtpoeHre aToMoOB. XUMUYECKas CBsA3b. OKUCIUTENBHO-
BOCCTaHOBUTEIIHHBIC PEAKITUU

3.1

[lepBble MONBITKM KJacCU(PUKALIMM XUMUYECKUX IeMEHTOB. [1oHATHE O rpynnax CXOIHBIX
3JIEMEHTOB (ILIEJIOYHbIE U IIEJIOYHO3EMENbHbIE METAJUIbl, TaJIOT€Hbl, WHEPTHbIE Ta3bl).
DIeMEHTbI, KOTOpbIE 00pa3yIoT aM(pOTEpHbIE OKCHbI U THAPOKCHIbI

3.2

Ilepuonnuecknit  3axkoH.  Ilepmommueckass  cucTeMa  XUMHUYECKHX  DJIEMEHTOB
J .. MenneneeBa. KopoTkonepuogHas u JimHHONepuogHas ¢opmbl [lepuonnyeckoit
cucteMbl xumudeckux aviemeHToB .M. MenneneeBa. Ilepuonst u rpynnsl. Ousnyeckuit
CMBICJI NOPSIIKOBOIO HOMEPA, HOMEPOB MEPHOJIA M TPYNIIBI JIEMEHTA

33

Crpoenne atoMoB. CocTaB aTOMHBIX sep. M30Tomnbl. DnekTporbl. CTpOeHHE 3JEKTPOHHBIX
00ooueKk aTtoMoB mTepBBIX 20 XHUMHYECKHUX OJJIEMEHTOB [lepuoAMYecKOr CHCTEMBI
JA.N. MenneneeBa. XapakTepUCTHKa XHMHYECKOIO »BJEMEHTA IO €ro IMOJIOKEHUIO B
[lepuonnueckont cucreme JI.11. Menneneesa

34

3aKOHOMEPHOCTH U3MEHEHUS paJuyca aTOMOB XMMHUYECKUX 3JIEMEHTOB, METAJUINYECKUX U
HEMETaJUINYECKUX CBOMCTB I10 IpynnaM U nepuojam. 3Hadenue Ilepruoanueckoro 3akoHa u
[lepuoanueckoil cucTteMbl XUMUYECKHUX JJIEMEHTOB JJI Pa3BUTHUS HAyKH U TMPAKTUKU.
JI.W. MeHneneeB — yu€HbIl M IpakJaHUH

3.5

XumMuueckas CBA3b. KosanenTHas (HOJ’ISIpHaH u HeHOHHpHaSI) CBA3b.
3JICKTpOOTpI/II_IaTCJILHOCTb XUMHYECKUX 3JIEMEHTOB. MloHHas CBS3b




Kon

3.6

HpOBepﬂeMbIﬁ JIEMEHT COACPKAHUSA

Crenenp okuciaeHus. OKHUCIUTEIbHOBOCCTAHOBUTEIBHEIC pe€aKuuu. Hpoueccm OKHUCJICHUA
" BocCcTaHOBJICHUS. OKHCIUTEIN U BOCCTAHOBUTEIN

3.7

XUMHUECKUNA SKCIIEPUMEHT: H3ydyeHUE OO0pas3llioB BELIECTB METAJUIOB U HEMETaJlJIOB,
B3aUMOJICHCTBUE TUAPOKCHIA LHMHKA C pacTBOpaMH KHUCIOT W IIeJoYel, IpOBEACHHE
OTBITOB, HJUIIOCTPUPYIOIIUX MPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMMA
(ropeHue, peakiy pasJIoKeHUs, COSAUHEHU )

Kon

9 KJIACC

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUA

BeH.[eCTBO U XUMHWYICCKad pCaK . HOBTOpeHI/Ie

1.1

Ilepnonnuecknit  3axkoH.  Ilepmomuueckass ~ cucTemMa  XMMHYECKHX  DJIEMEHTOB
.M. MenneneeBa. CtpoeHue aromMoB. 3aKOHOMEPHOCTH B H3MEHEHHHM CBOMWCTB
XMMHUYECKUX DJIEMEHTOB IIEPBBIX TPEX IEPUONOB, KalHs, KalbLUsi U UX COCOUHEHUHN
B COOTBETCTBHM C IIOJIOKEHHEM 3JIEMEHTOB B llepuonnyeckoil cucreme U CTPOEHUEM HX
aTOMOB

1.2

Crpoenune BemecTBa: BHJbl XMMHUYECKOM CBA3M. THUNBI KPUCTAJNIMYECKUX PELIETOK,
3aBUCUMOCTb CBOMCTB BELIECTBA OT THUIA KPUCTAJUINYECKON PEIIETKU U BUJA XUMHUYECKON
ces3u. Kiaccugukanuss 1 HOMEHKJIATypa HEOPraHWYECKUX BEIIECTB (MEXIyHapoIHas W
TpUBHAJIbHAs). XUMHUYECKHE CBOICTBA BELIECTB, OTHOCALIMXCS K Pa3IMYHBIM KJaccam
HEOPraHWYECKUX COEIMHEHM, TEeHETUYECKAs CBSA3b HEOPraHMUECKUX BEIIECTB

1.3

Knaccudukanus XuMUYecKMX peakiHil M0 pa3IMyYHbIM MpHU3HAKaM (110 YHUCIY M COCTaBy
YYaCTBYIOIIMX B PEAKIMU BELIECTB, MO TEIUIOBOMY 3 (EKTy, MO M3MEHEHHMIO CTEHeHen
OKHCJICHUSI XUMUUYECKUX JJIEMEHTOB, 110 0OpaTUMOCTH, 110 y4acTUIO KaTajlu3aropa). DK30-
U DHIOTEPMUYECKUE pEaKLHUHM, TEPMOXMMHUYECKHE YypaBHeHHUsA. [loHATHE O CKOPOCTH
XUMHUYECKON peaKInu

1.4

[TonsiTue 06 0OpaTUMBIX U HEOOPATUMBIX XMMHUECKUX peakiusax. IIoHsATHE 0 TOMOreHHbIX
Y TeTEPOreHHbIX peakiusax. [loHsaTre o xumuyeckoM paBHOBecHU. PAaKTOPBI, BIUSIONINE HA
CKOPOCTh XUMUYECKOM PEaKIUU U IOJIOKECHUE XUMUYECKOIO PABHOBECHS

1.5

OKHCAUTENBHO-BOCCTAHOBUTEIbHBIE pEAKLUU, JJEKTPOHHBIA OalaHC OKUCIMTEIbHO-
BOCCTAHOBUTEIbHOU peakuuu. CocraBnenue ypaBHEHUH OKHUCJIUTEIIBHO-
BOCCTAHOBUTEIbHBIX PEAKLIUI C MCIOJIb30BAHUEM METOJIa SJIEKTPOHHOro OajlaHca

1.6

Teopust 3MEKTPOIUTHYECKON NUCCOLMALMUA. DJIEKTPOJIUTHI M HEDNEKTPOJauThl. KaTHOHBI,
QHUOHBL. MeXaHu3M IUCCOLMALUN BEIIECTB C pa3IMYHBIMU BUAAMH XUMHYECKOW CBS3H.
Crenenp nuccouumanuu. CuiibHble M cla0ble 3JEKTPOJUTHL. Peakuuu MOHHOro oOMeHa.
VYcnoBus NMpPOTEKAaHUS peaKUUid HMOHHOTO OOMEHa, IOJIHbIE M COKpalIEHHbIE HOHHBIC
ypaBHeHHs peakuuidl. CBoICTBa KUCIOT, OCHOBAHUM U COJIel B CBeTE MpeJCTaBiIeHUl 00
3IIEKTPOJIMTUUECKON Juccoruaiui. KadecTBeHHbIE peakiiud Ha HWOHbL. I[loHsiTHE O
TUAPOJIN3E COJIEN

1.7

XUMHUUYECKUM JKCIIEPUMEHT: O3HAKOMJIIEHHE C MOJACISIMU KPHUCTAJUIMUYECKUX PEIIETOK
HEOPraHMYECKUX BEIIECTB — META/JIOB UM HeMeTaioB (TpaduTa M ainmasa), CIOKHBIX
BEIIECTB (XJIOpUJa HATPUs); UCCIEA0BaHNE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOM peakuuu
OT BO3ACHCTBUS Pa3IMYHBIX (AKTOPOB; HCCIEAOBAHHE AIIEKTPOIPOBOJHOCTH PAaCTBOPOB
BEIIIECTB, Ipoliecca JTUCCOLMALMU KUCIIOT, IeJ04ed U cosiell (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEpUAJIOB); TPOBEIECHUE OIBITOB, WIIOCTPUPYIOMIUX TPU3HAKK MPOTEKaAHUS
peakiuii moHHOro obmeHa (oOpa3oBaHUE OcajKa, BbIIENICHHE ra3a, oO0pa3oBaHUE BOJIbI);
OIBITOB, WJUTIOCTPUPYIOUIMX HPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI




Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUA

(ropenue, peakuu pa3JiokKeHUs, COSAMHEHMS); Pacro3HaBaHHEe HEOPTaHUYECKUX BEIISCTB
C MOMOIIBI0 KAUYECTBEHHBIX PEaKIMil Ha HOHBI; PEIICHUE YKCIEPUMEHTAIBHBIX 3324

Hemeramie! n ux COCAUHECHUA

2.1

OO6mas xapakrepucTuka rajoreHoB. OCOOEHHOCTHM CTPOCHMSI AaTOMOB, XapaKTE€pHbIE
crerieHn okucienus. CTpoeHne U (pu3nuecKre CBOWCTBA MPOCTHIX BEIIECTB — TaJlOTCHOB.
XuMHUYeCKHe CBOWCTBA Ha MpUMeEpe XJiopa (B3aMMOACHCTBUE C METaJUIaMH, HEMETAJNIAMU,
mienodamu). Xijopoonopod. ConsiHas KUCI0Ta, XUMHUYECKHME CBOMCTBA, MOJy4YEHHUE,
npuMeHeHue. JlelicTBUE XJIopa M XJIOPOBOJOPOJA HAa OpraHu3M 4YesoBeka. BakHeimme
XJIOPUJIBI M KX HAXOXJEHHUE B IPUPOJIE

2.2

Obmas xapakrepuctuka s1eMeHTOB VIA-rpynmel. OcoOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTeneHn okucieHus. CTpoeHne u pusnyeckre CBOMCTBA MPOCTHIX BEIIECTB —
KUCIIOpoJia U cepbl. AJUIOTPONHbIE MOAM(DUKALMU KUCIOpOJa U cepbl. XUMHUECKHE
cBoiictBa cepbl. CepoBoJOpOA, CTpoeHHe, (PU3NUYECKHe U XUMUYEeCKHe cBoiicTBa. OKCHIbI
cepbl KaK INPENCTaBUTENIM KHUCIOTHBIX OKcHAOB. CepHas KucCIOTa, (U3MUECKHE WU
XMMHUYEcKHe cBoWcTBa (00IIMe Kak MpeiCTaBUTENs Kijacca KHUCIOT U crenu(puyeckue).
XUMHUYECKHUE peaKluy, JIeXKallle B OCHOBE MPOMBIIIJIEHHOI'O clloco0a MOIYy4eHUs CEpHOU
kucnotTel. [Ipumenenue. Conu cepHON KHUCIOTHI, KaUeCTBEHHAsI peaklys Ha CyJb(aT-HoH.
Haxoxnenue cepsl U €€ COEIMHEHMI B IpUpOJe. XUMUYECKOE 3arps3HEHUE OKPYKarolen
CpeAbl COECOUHEHMUSIMU cepbl (KUCIOTHBIE MOXAM, 3arpA3HEHHE BO3JyXa U BOJOEMOB),
CHOCOOBI €0 MPEAO0TBPAIICHHUS
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OOmiast xapakTepucTuka dJeMeHTOB VA-rpynnbl. OCOOSHHOCTH CTpPOEHHS aTOMOB,
XapaKTepHbIE CTENEHU OKHCIEHUS. A30T, paclpoCTpaHEHUE B MpUpoOJE, (U3UYECKHE U
XUMHUUYecKkue cBoiicTBa. KpyroBopor aszora B mnpupoje. AMMHAK, €ro Qusnueckue
¥ XMMHUYECKHE CBOMCTBA, MoydyeHue U npuMmenenue. Coiau aMMOHUS, UX (DU3NYECKHE U
XMMHUYECKHE CBOMCTBA, MpUMeHeHNe. KauecTBeHHas peakius Ha HOHbl aMMOHHUs. A30THas
KUCIIOTa, €€ Tody4YeHne, (PU3NIecKue 1 XUMHUYECKHe CBOMCTBA (00IIMe KaK MpeCTaBUTeN s
Kjlacca KHCJIOT M crnemnuduueckue). lcnonp3oBaHWe HUTPATOB U COJIE aMMOHHS B
KAaueCcTBE MHUHEpAJIbHBIX yH0OpeHHH. XUMHYECKOe 3arpsA3HEHHE OKpYXKaoLEH cpenbl
COEAMHEHMSIMU a30Ta (KUCJIOTHbIE JOXKH, 3arPsI3HEHNE BO3AyXa, TOYBBI M BOJOEMOB)
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®ocdop, amrorponHsle MonudpuKanuu ¢Gochopa, GU3MUECKHE U XUMHUYECKHE CBOWCTBA.
Oxkcun docdopa(V) u dochopHas kuciora, (U3MYECKHE W XUMHUYECKHE CBOWCTBA,
nosyueHue. Mcenonb3oBanue pochaToB B KaueCTBE MUHEPAIbHBIX YAOOPEHUM

2.5

Obmas xapakrepuctuka sieMeHTOB [VA-rpynnel. Oco0eHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE  CTENEHU  OKUCIEHUs.  YTJepold,  aUIOTPONHBIE  MOJIU(HUKALINH,
pacmpocTpaHeHre B Mpupoae, (GU3NYECKHe W XUMHYECKHE CBOWCTBA. AJcopOIus.
Kpyrosopor yrinepoma B mpupozge. Oxcuibl yriepoja, UX (QU3HMUECKHE M XUMHUYECKHE
CBOICTBA, JIEUCTBUE HA >KMBbIE OPraHU3MBbI, [OJIYyYEHUE U HPUMEHEHHE. DKOJIOTHYECKUe
npobaemsbl, cBs3aHHbIE C okcuaoMm yriaepona(lV); rumore3a rio0ambHOTO MOTEIJICHUS
KJIMMaTa; MapHUKOBBIM dS(dext. YrompHas kucinora W e€ comu, uUx (pundecKkue u
XMMHYECKHE CBOICTBA, MOMy4YeHHE W IMpuMeHeHne. KauecTBeHHas peakuus Ha KapOoHAT-
nonbl. Mcnonbs3oBanue kapOoHATOB B OBITY, MEIUIMHE, MPOMBIIUIEHHOCTH U CEJILCKOM
XO351CTBE

2.6

[lepBoHavabHBIE TOHATHS OO0 OpPraHWYECKHMX BEIIECTBAX KaK O COCAUHEHUSX Yrjepoaa
(MeTtaH, 3TaH, dTWJIEH, alleTHJIEH, 3TaHOJ, TJHWIIEPUH, YKCyCHas Kuciorta). X coctaB u
xuMHu4eckoe crpoeHue. [loHaTe 0 OMOJIOTMYECKHM BaXKHBIX BEIIECTBAX: KHpax, OelKax,
YIJIEBOJaX — U MX POJIM B KU3HU 4YeJOBEKa. MaTepuaibHOE €JUHCTBO OPraHUYECKUX U
HEOPraHMYECKUX COCTUHECHUI




Kon

2.7

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUA

Kpemnuii, ero ¢usnueckue MU XUMHYECKHE CBOWCTBA, IOJYYEHHE U TNPUMEHEHHE.
Coenunenusi kpemHusi B mnpupoge. OOmmue mnpexacraBieHus o6 oxcuae kKpemHus(1V)
U KpeMHHeBOM  kuciore. CHIMKaThl, HMX HCIOJB30BAHME B  OBITY, MEIUIUHE,
IPOMBIIUIEHHOCTH. BakHelilline cTpouTesibHbIe MaTepuaibl: KepaMUKa, CTEKIIO, I[EMEHT,
0eroH, xene300eToH. [IpobiaeMbl 6€30MacHOro UCMOIB30BAHUS CTPOUTEIBHBIX MaTepHAIOB
B MOBCEHEBHOW KU3HU

2.8

XUMHUECKUM SKCIIEpUMEHT: H3ydeHHe OO0paslloB HEOPraHWYeCKHWX BEIIEeCTB, CBOWMCTB
COJIIHOM KHCIIOTBI; MPOBEACHNE KaueCTBEHHBIX PEAKIMH HA XJIOPHI-MOHBI M HAOIIOJICHNE
MIPU3HAKOB MX TNPOTEKAHMS; OMBITHI, OTpakaroume (uzndeckne M XUMHUYECKHE CBOWCTBA
rajJloreHoB W HUX COEAMHEHHMH (BO3MOXKHO  HCIOJIb30BAaHHE  BHJIEOMATEPHAJIOB);
O3HaKOMJIEHUE ¢ 00pa3laMy XJIOPUIO0B (TaJOreHUI0B); O3HAKOMIIEHHE ¢ 00pa3iiaMu cepbl U
e coelMHEeHUsAMHU (BO3MOXHO HCIIOJIb30BaHKE BUIEOMATEpUalIoB); HAOIOIeHUE Mpoliecca
o0yriauBaHuUs caxapa IOJA JeiCTBHEM KOHLEHTPUPOBAHHON CEpPHON KHUCIIOTHL, M3y4deHUE
XUMUYECKUX CBOMCTB pa30aBJIEHHOM CEpHOM KHCIIOTHI, MpPOBEIEHHE KadyeCTBEHHOMH
peakuuu Ha cyiab(aT-MOH M HaONIOJEeHUE INpU3HaKa e€ MPOTEeKaHUs; O3HAKOMJIEHUE C
¢u3nyecKuMu CBoMCcTBaMU a30Ta, (ochopa U UX COCAUHEHUN (BO3MOXHO MCIIOJIb30BAHUE
BUJEOMATEpUanoB), oOpa3laMu a30THBIX U (ocopHBIX yaoOpeHHil; moJydyeHue,
cobupaHue, paclio3HaBaHUE W HU3y4YEHHE CBOICTB aMMHUAaKa; MPOBEIEHHE Kaue€CTBEHHBIX
peakuuii Ha HMOH aMMOHHUS U (ocaT-uOH M H3ydYeHHE NIPU3HAKOB HUX IPOTEKaHMs,
B3aUMOJICHCTBUE KOHLEHTPUPOBAHHOM a30THOM KHUCIOTBI C MeEIbl0  (BO3MOXKHO
UCIOJb30BaHUE BUJEOMATEPHAIIOB); H3YyYEHHE MOJENeH KpPUCTANIMYECKUX PEIIETOK
anmasa, rpaduta, (QysuiepeHa; O3HAKOMIICHHE C IPOIECCOM aJCOpPOIMU PacTBOPEHHBIX
BELIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM IpPOTUBOrasa; mojlyueHHe, cooupaHue,
paclio3HaBaHME M H3yUEHUE CBOWCTB YIJEKUCIOrO Ta3a; IMPOBEACHHE KauyeCTBEHHBIX
peaknuii Ha KapOOHAT- W CHWJIMKAT-UOHBI M HW3Y4YEHHE IPHU3HAKOB HX IPOTEKAHMUS;
O3HAKOMJIEHUE C IPOAYKIUEN CHJIMKAaTHOU IIPOMBIIIJIEHHOCTH; peleHue
9KCIEPUMEHTAJIbHBIX 3a/1a4 0 TeMe «BakHelmume HeMeTalbl U X COCIUHEHUS »

MeTamisl ¥ uxX COCAMHCHU A

3.1

OOmias XapaKTepHUCTUKAa XHUMHYECKHX DJEMEHTOB — METaJUIOB HAa OCHOBAaHWUH UX
nosnoxenuss B Ilepuonmnueckon cucreme xumuueckux siaeMeHToB .M. Menzgeneesa
U cTpoeHus artomoB. CTpoeHHe MeTaloB. Mertammyeckass CBS3b W MeETaJUIMYECKas
KPUCTAJUIMYECKAsl peII€TKA. DIEKTPOXUMUYECKUN PsiJi HAIPSHKEHUI METaJuI0B

3.2

dusnueckre U XUMUYECKHUE CBOWCTBA MeTauioB. OOMmuMe crocoObl MOMyuYeHUs METAILIOB.
[TonsiTue 0 KOPPO3UU METAJUIOB, OCHOBHBIE CHOCOOBI 3alIUTHI UX OT KOppo3uu. CruiaBbl
(cTamnp, YyryH, JIOPATIOMUHUN, OpOH3a) M X MPUMEHEHHE B OBITY M IPOMBIIIUIEHHOCTH

3.3

[lenounsle MeTamisl: nojoxeHue B [lepuoanueckoil cucreMe XMMHUYECKHX 3JIE€MEHTOB
JA.. MenneneeBa; CTpOCHME HX aTOMOB; HaxOxAcHHE B mnpupoxe. dDusndeckue
¥ XMMHUYECKHE CBOWCTBA (Ha mpumepe Hatpus U Kaius). OKCUIbl U THAPOKCH]IBI HATPUS U
KaJiys. HpI/IMeHeHI/IC IICJIIOYHBIX METAJIJIOB U UX COGI[I/IHCHI/Iﬁ
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[IlenouHo3eMenbHbBIE METAIUIBI MArHUN U KaJblUil: MoJioxkeHue B [lepuoanueckoil cucreme
xuMuueckux sneMmenToB .M. MenneneeBa; CTpoeHUE X aTOMOB; HAXO0XKIECHHUE B IIPUPOIE.
du3znyecke W XUMHUYECKHE CBOMCTBA MarHusg M Kajgblidd. BakHeiIllne coeauHeHUs
KaJblust (OKCUJI, TUIPOKCH, coJH). JKECTKOCTH BOJIBI U CITOCOOBI €€ yCTpaHEHUs

3.5

AmoMunuii: nonoxeHue B Ilepuomuueckoil  cUCTeME  XMUMHUYECKMX  HJIEMEHTOB
JI.1. MenneneeBa; CTpoeHHE aTOMa; HaxoxkaeHue B npupoje. Ousnueckne U XUMHYECKUE
CBOMCTBA aTFOMUHMS. AMGbOTEpHBIE CBONCTBA OKCHJIA M THJIPOKCH/IA aTFOMUHUS

3.6

Kene3o: mnosoxenue B Ilepuonnueckoll  cucTeMe  XMMHYECKMX  DJIEMEHTOB




Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUA

JI.. MenneneeBa; cTpoeHHE aToMa; HaxoxaeHue B npupoae. Gusndeckue 1 XUMUYECKUE
cBoiicTBa »xene3a. Oxcuapl, ruapokcuasl u conu kenesa(ll) m xenesa(lll), ux cocras,
CBOMCTBA U MOJIy4ECHHE

3.7

XUMHUYECKHH SKCIEPUMEHT: O3HAKOMJICHHE ¢ O00pa3llaMd METajuIOB M CIUIAaBOB, HX
(GuU3NYECKUMHU CBOICTBAMHU; H3y4Y€HHE pe3yJbTaTOB KOPPO3UM METAIOB (BO3MOXKHO
UCIIOJIb30BaHUE BHECOMATEPHATIOB), OCOOEHHOCTEH B3aMMOACHCTBHS OKCHAA KAaJIbIHS
U HaTpus ¢ BOJOM (BO3MOXKHO MCIOJIb30BaHHE BUAEOMATEPHUAIIOB); UCCIEI0BAHNE CBOMCTB
XKECTKOM BOABI; IIpollecca TOPEHUs XKelne3a B KUCIOpoAe (BO3MOXKHO MCIIOJIb30BAHHE
BHJIEOMATEPHUAJIOB); MPU3HAKOB NPOTEKAHUS KAaUECTBEHHBIX PEAKIMM Ha MOHBI (MarHus,
KaJblIMsl, aMIOMUHMS, IMHKa, xene3a(ll) u xeneza(Ill), menu(Il); nabGmonenue u onucanue
MIPOLIECCOB OKpAIUMBAaHUS IUIAMEHW HOHAMHU HaTpus, KajJusg M KalbLHs (BO3MOXKHO
UCMOJIb30BaHUE BHUICOMATEPUAIIOB); HCCIEAOBaHHE aM(OTEPHBIX CBOWCTB T'HAPOKCHIA
QTIOMMHMSIT ¥ THAPOKCHAA IIMHKA; pEIIEHHE S3KCIEPUMEHTAIbHBIX 3aJady 10 TeMe
«BaxxHel111e MeTauIbl U UX COSAMHEHUS

XUMUs 1 OKpY’KAIoIIasi cpeaa

4.1

HoBbele marepmanel u TexHosnoruu. BemjectBa M maTepualbl B IIOBCEIHEBHOM JKH3HU
yelnoBeka. XuMusd M 310poBbe. be3omacHoe HCIOJIb30BaHUE BEILNECTB U XMMHUYECKUX
peakiuii B ObITy. IlepBas oMol Npu XUMUYECKUX 0KOraxX U OTPaBICHUSIX

4.2

OCHOBBI 3KOJIOTUYECKONW TI'PAMOTHOCTH. XMUMHUYECKOE 3arpsi3HEHHE OKPYXKarolleil cpenbl
[IAK. Posp XuUMHM B pelIEHUH HKOJIOTMYeCKUX mpodnem. IlpupoaHble HCTOYHHKHU
YIIE€BOAOPOIOB (YroJib, MPUPOAHBIN ra3, He(Th), MPOAYKTHI UX MEepepabOTKH, UX POJIb B
OBITY U TPOMBIILIEHHOCTH

4.3

XUMHUYECKHUN SKCIIEPUMEHT: H3yueHrue 00pa3I[oB MaTepHaioB (CTEKJIO, CIIaBbl METAJJIOB,
MTOJIMMEPHbIE MaTepPHAJIbI )

ITPOBEPAEMBIE HA OI'2 110 XUMUWU TPEBOBAHUSA K PE3YJIIBTATAM OCBOEHMUA
OCHOBHOM OBPA3OBATEJBbHON TPOTPAMMBI OCHOBHOI'O OBIIIETO

Kon

OBPA30BAHMUA

IIpoBepsieMble TpeGOBaHMA K NPeAMETHBIM pe3yJibTaTaM 02a30BOr0 YPOBHS

NpoBepsieMOro OCBOECHHUSI OCHOBHOI1 00pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOT'O 00111ero
TpeOoBaHUs oOpasoBanus Ha ocHoBe PI'OC

IIpencraBnenue:

1.1

O IM03HABAEMOCTU SBIICHHUU IMpupoAbl, IMOHUMAHHC 00BEKTHUBHOH 3HAYMMOCTHU
OCHOB XHMHUYECKOMH HAayKH Kak ob0nactu COBpPCMCHHOIo €CTCCTBO3HAHUA,
KOMIIOHCHTA O6H1€I>i KYyJbTYpbl H HpaKTHH€CKOﬁ ACATCIIBHOCTH YCJIOBCKa B
YCII0BUAX COBPEMCHHOI'O 06LH€CTBa; IIOHUMAaHUC MECTa XUMHUHU CpE€Au APYrux
CCTCCTBCHHBIX HAYK

1.2

O Hay4HBIX METOJax TMO3HAHUA, B TOM YHCIE€ OKCICPUMEHTAIBHBIX U
TEOPETHYECKUX METOJaX HCCISNOBaHUS BEIIECTB W M3YyYEHUS XUMHUYECKHX
peaKkiuii; yMEHHUE HCIOJb30BaTh MOJAENH i OOBSCHEHUS CTPOCHUS aTOMOB U
MOJIEKY

1.3

o chepax mpodecCHOHANBHON AESITENbHOCTH, CBS3aHHBIX C XUMHEH U
COBPEMEHHBIMU TEXHOJIOTUSIMU, OCHOBAHHBIMU HA JOCTHKEHHUSX XHMHUYECKOU
HAyK{, YTO TO3BOJUT OOYYAIOMIMMCSl pacCMaTpUBaTh XUMHIO Kak cdepy cBoer
Oyayuieil mpodeccHOHaIbHONW NeATeIbHOCTH W CleNlaTh OCO3HAHHBIM BBIOOD




Kon
NMpoBepPsIeMOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBaHUS K NMPeIMETHBIM pe3y/ibTaTaM $a30BOr0 YPOBHS
0CBOEHHS OCHOBHOM 00pa3oBaTe/IbHOI MPOrPpaMMbl OCHOBHOI'0 0011Iero
oOpazoBanus Ha ocHOBe PI'OC

XHUMHUH KaK MPpo(UIBLHOIO MpeaMeTa MpH Mepexojie Ha YPOBEHb CPEAHEro oOIIero
o0Opa3oBaHMs

Brnanenne cucreMoll XMMHMUYECKMX 3HAHUKW W YMEHUE IPUMEHATH CHCTEMY
XUMUYECKUX 3HAHUH, KOTOpasi BKIIOYAET:

2.1

BAKHEWIINE XUMHUYECKHUE IOHATUSA: XUMHUYECKUN DJIEMEHT, aTOM, MOJIEKYIa,
BEIIECTBO, MPOCTOE U CIIOKHOE BELIECTBO, OJHOPOJHAS U HEOJHOPOIHAS CMECH,
OTHOCHUTEJIbHBIE aTOMHAsi U MOJIEKYJISIPHAsI MAcChl, KOJIMYECTBO BEIECTBA, MOJIb,
MOJIIpHAsE Macca, MOJSIPHBIA 00bEM, OKCHJI, KUCIIOTa, OCHOBAHUE, COMb (CPeIHsI),
XUMHUYECKAsl peaklus, pPEaKklIUH COCIUHEHMS, PEaKLUHU pPA3N0KEHUs, PEaKLIUn
3aMEIeHUs, peaknuu oOMeHa, TemIoBoi dSddexT peakmum, 05K30- U
SHAOTEPMUYECKUE PEAKLUU, PACTBOP, MACCOBAsl JOJS XMMHUYECKOrO 3JIEMEHTA B
COEIMHEHNH, MaccoBas J0JIs U NIPOLEHTHAs! KOHIIEHTpalusl BEUlecTBa B pacTBOpE,
AIp0O aToMa, JJIEKTPOHHBIA CJIOW aroma, aroMHasi OpOMTaib, pPaguyC aToMa,
BAJICHTHOCTb, CTENEHb OKUCJICHMS, XMMUUECKAsl CBSI3b, 3JEKTPOOTPULIATEIbHOCTb,
IOJISIPHAs. ¥ HENOJISIPHAs. KOBAJICHTHASI CBA3b, MOHHAS CBSI3b, METAJUIMYECKAS CBS3b,
KpUCTAJUIMUECKasl peliéTka (aTOMHasi, MOHHAs, METa/sIM4yecKasi, MOJIEKYJsIpHasi),
WOH, KaTHOH, AaHWOH, OJJIEKTPOJIUT M  HEIJIEKTPOJIHT, IIEKTPOIUTHYECKAs
JMCCOLMALUs, PEeaKIMd HOHHOIO OOMEHa, OKHCIUTEbHO-BOCCTaHOBUTEIbHbBIE
peaKuuy, OKHUCIUTEIb W BOCCTAHOBUTENb, OKHCICHHE U BOCCTAHOBJICHUE,
AJIEKTPOJIU3, XUMHUYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTUMBbIE peaKIHH,
CKOPOCTh XMMHUYECKON peakiuu, katanuzarop, [1JIK, koppo3us MeTaioB, CrijiaBbl

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBl XUMUHM: 3aKOH COXPAaHEHHUS MacCChl, EPUOANYECKHI
3akoH /.M. MenneneeBa, 3aKOH MOCTOsTHCTBA COCTaBa, 3aKOH ABOTaJipo
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TEOPUM XHUMHH: ATOMHO-MOJIEKYJISIDHAsE TEOpHUs, TEOpUs DIJIEKTPOJHUTHYECKOU
JUCCOLMALINHT

BJ'Ia)IeHI/Ie OCHOBaMHU XUMHUYECKOH Ir'paMOTHOCTH, BKJ'IIO‘IaIOIHeI‘/‘IZ

3.1

YMEHHME IPAaBHIIBHO HCIIOJIb30BATh M3YYEHHBIE BEIECTBA M MaTepuaisl (B TOM
qyciie MUHEpajbHbIE yI0OpEeHUs, METalJbl U CIJIaBbl, MPOAYKTHl MepepaboTKu
IPUPOJHBIX HMCTOUYHUKOB YIJIEBOJOPOAOB (YIJis, MPUPOAHOrO Tras3a, HedTu) B
ObITY, CEJIbCKOM XO03HCTBE,
Ha MpPOM3BOACTBE U IIOHMMAHUE 3HAYEHUs >KUPOB, OEIKOB, YIJIEBOJOB MJIS
OpraHu3Ma 4ejioBeKa; yMeHHE IPOrHO3UpPOBaTh BIUSHUE BELIECTB U XUMUYECKUX
IIPOLIECCOB HA OPraHU3M YeJIOBEKa U OKPYKAIOLIyI0 IIPUPOAHYIO Cpey

3.2

YMCHUEC HUHTCIPUPOBATL XUMHUYCCKHUE 3HAHUA CO 3HAHUAMU OPYTUX y‘-IC6HBIX
npeamMcEToOB

33

HaJM4He OMbITa pabdOoTHl C PA3TMYHBIMA MCTOYHHUKAMHU WH(POPMAIUU MO XUMHHU
(HayyHas ¥ Hay4HO-TIONYJISIpHAs JIUTEPATypa, CJI0BapU, CIPABOYHUKHU, HHTEPHET-

pecypchl)
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yMeHHE 00bEKTHBHO OLICHUBATh HH(POPMAIINIO O BEIIECTBAX, UX MPEBPALICHUSIX U
MPAKTUYECKOM MPUMEHEHWH M YMEHHE HCIIOJIb30BaTh €€ I pelieHus: yueOHO-
ITO3HABATEJIbHBIX 3a/1a4

Brnanenne ocHOBaMM MOHATHMHOIO amnmapaTta U CHUMBOJMYECKOIO S3bIKa XMMHH
I cocTaBieHUs! (pOpMyJl HEOPraHWYECKUX BEIIECTB, YPaBHEHUH XUMHUYECKHX
peakiuii; ocHoBamu xumudeckoi HomeHkaTypsl (IUPAC u TpuBnanbHOI)

YMeHne OOBSCHATH CBSI3b IMOJOXKEHHs dyeMeHTa B [lepuoamdeckoit cucreme ¢




Kon

HpOBepﬂeMble TpeﬁoBaHI/lﬂ K IIPCAMETHBIM peE3yjibTaram 0a3oBoro YPOBHHA

NMpoBepPsIeMOro 0CBOEHHS OCHOBHOM 00pa3oBaTe/IbHOI MPOrPpaMMbl OCHOBHOI'0 0011Iero
TpeOdOoBaHus oOpa3zoBanus Ha ocHOBe PI'OC
YUCIIOBBIMU  XapaKTEPUCTUKAMH CTPOEHUS AaTOMOB XHMHYECKUX 3JIEMEHTOB
(cocTtaB u 3apsn Aapa, o0IIee YHUCIO JIEKTPOHOB), PACIPEICICHHEM DICKTPOHOB
10 SHEPT€TUYECKUM YPOBHSM aTOMOB TIEPBBIX TPEX MEPUOJIOB, KAJIUS U KAJIBIIHS
[IpencraBienne O NEPUOAMYECKONM 3aBUCHUMOCTH  CBOMCTB ~ XMMHUYECKUX
6 AMIEMEHTOB (paJiiyC aToMa, 3JIEKTPOOTPUIATEIBHOCTH), MPOCTHIX M CJIOKHBIX
BEILIECTB OT IMOJOXKeHUust siemMeHToB B Ilepmoanueckoil cucreme (B MalbIx
MepUOJIaX ¥ IIIaBHBIX MOATPYIINAX) U JIEKTPOHHOTO CTPOSHUS aToMa
7 YMeHue KiaccupuIupoBaTh:
7.1 XUMHUYECKUE DJIEMEHTHI
7.2 HEOPraHWYECKUE BEILIECTBA
7.3 XUMUYECKUE PEaKIIUU
8 YMeHue onpenensiTh:
8.1 BAJICHTHOCTb M CTEIIEHb OKHCIICHUSI XUMUYECKUX JIEMEHTOB, 3apsi/i MOHA
8.2 BMJI XMMUYECKOW CBSI3M U TUIl KPUCTAJUIMUECKOU CTPYKTYPbI B COEIMHEHUSIX
8.3 XapakTep cpeabl B BOJHBIX PACTBOPAX BEIIECTB (KUCIIOT, OCHOBAHMIA)
8.4 OKHCJIUTEIIb U BOCCTAHOBUTEb
9 YMeHue xapakTepru3oBaTh GU3HUECKUE U XUMUYECKUE CBOMCTBA!
91 MPOCTHIX BEHIECTB (KHUCIIOPO, O30H, BOAOPOM, rpaduT, anma3, KPeMHHH, a30T,
docdop, cepa, XJI0p, HATPUH, KA, MAarHUH, KaJIbIIHH, aJIFOMUHUH, )KEIe30)
CIIO)KHBIX BEIIECTB, B TOM 4YHCJI€ HX BOJHBIX pacTBOpoB (BOoAa, aMMHAK,
XJIOPOBOAOPO, CEPOBOJIOPOM, OKCHABI U TUIApPOKcHAbl MeTannoB [-IIA rpymm,
9.2 amomunuda, meau (II), nuuka, xenesza (II u II), okcuasr yramepona (II u IV),
kpemuus (IV), azora u docdopa (Il u V), cepst (IV u VI), cepuucras, cepHas,
a3oTucTas, a30THas, (hochopHas, yroinbHas, KpeMHUEBask KUCIOTa U UX COJIH )
MPOrHO3UPOBATh W XapaKTEPHU30BAaTh CBOMCTBA BEHIECTB B 3aBUCHMOCTH OT UX
9.3 cocTaBa M CTPOEHUsS, NMPUMEHEHUE BEIIECTB B 3aBHUCUMOCTH OT WX CBOWCTB,
BO3MOXHOCTh MPOTEKAHMS XUMHUUYECKUX MTPEBPAICHUI B Pa3IMUHBIX YCIOBUIX
10 YMeHue COCTaBISATh MOJIEKYJISIPHBIC U MOHHBIE YPABHEHUS PEAKLIHii, B TOM YUCIIE:
10.1 peaxIuii HOHHOTO OOMEeHa
10.2 OKHUCIIMTEIIbHO-BOCCTAHOBUTENIHBIX PEAKIIUI
103 WUIIOCTPUPYIOIIUX ~ XMMHUYECKHE CBOICTBAa M3YYEHHBIX KJaccoB (Tpymm)
HEOPraHWYECKUX BEIIECTB
10.4 MOATBEPKAAKOIIUX FT€HETUYECKYIO B3aUMOCBA3b MEXAY HUMHU
11 YMeHue BbIUUCIATH (IPOBOJUTH PACUEThI):
1.1 OTHOCHUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MaccChl BEUIECTB, MACCOBYIO JIOJIO
XUMHYECKOTO JJIEMEHTA B COCTUHEHUHN
11.2 MAacCCOBYIO JI0JIIO BEIIECTBA B pacCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM Ia30B
114 M0 yPaBHEHHUSM XUMUYECKHX PEAKIMI U HAXOAUTh KOJMYECTBO BEIIECTBA, 00HEM
1 MacCy peareHTOB WJIM IPOJYKTOB PEaKLUU
12 Brnanenue (3HaHWE OCHOB):
121 OCHOBHBIMH ~ METOJaMH HAay4YHOro ToO3HaHWs (HaOMOJeHue, HW3MepeHue,

OKCIICPUMCHT, MO)ICJ'H/IpOBaHI/IC) IIpu N3YUCHUHN BCHICCTB U XUMHUYICCKUX HBHCHHﬁ;




Kon
NMpoBepPsIeMOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBaHUS K NMPeIMETHBIM pe3y/ibTaTaM $a30BOr0 YPOBHS
0CBOEHHS OCHOBHOM 00pa3oBaTe/IbHOI MPOrPpaMMbl OCHOBHOI'0 0011Iero
oOpazoBanus Ha ocHOBe PI'OC

yMeHue c(hopMyIupoBaTh NPOOIEMY U MPEITIOKUTh MYTH €€ peIIeHUs

12.2

0e3omacHOM paboOThl ¢ XUMHUYECKUMH BEIIECTBAMH, XHMUYECKOW IOCYAOH H
1ab0paTOpHBIM 000PYIOBAHHEM

12.3

mpaBujaMu  0e30macHOro OOpalleHusi ¢ BEHIECTBAMH, WCIOJIb3YEMbIMU B
MOBCEAHEBHOMN KU3HHU, MpaBUIIaMU MOBEJAEHUS B IENAX COepexXeHUs 310pOBbs U
OKpYy’Karolleld MpUPOJHON Cpelbl; MTOHUMaHUE Bpeaa (OMacHOCTH) BO3IEHUCTBUS
Ha JKMBBIC OPraHU3MBI OMNPEACIEHHBIX BEIIECTB, CIIOCOOOB YMECHBIICHHS U
MIPEIOTBPAICHHS KX BPEIHOTO BO3/1€H CTBUSI
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Hammune MNPAKTUYCCKUX HABBIKOB IJIAHUPOBAHUA U OCYHICCTBJICHUA CICAYIOIIUX
XUMHUUYCCKUX OKCIICPUMCHTOB!

13.1

HU3YUCHHUC W  ONHUCAHHUC (1)I/I3I/ILIGCKI/IX CBOMCTB BCIICCTB, O3HAKOMIJICHHUC
C (bHSPI‘IeCKI/IMI/I H XUMHYCCKHUMHU ABJICHUAMMU, OIIbITbI, HWIJIIOCTPHUPYIOHIUEC
IMPHU3HAKH NPOTCKAHUA XUMHUYCCKUX peaKHI/Iﬁ

13.2

HN3Yy4YCHHUC crroco0oB PasaciiCHuA cMmecei

13.3

NOJIy4YEeHUE KHUCIOpOJa M M3Yy4EHUE €ro CBOMCTB; IOJY4YEHHE BOAOpPOIA
Y U3y4eHHE €ro CBOMCTB; MOIYYEHHUE YIVIEKMCIIOrO I'a3a U U3YYEHHUE €ro CBOMCTB;
NOJTy4YEeHUE aMMHUaKa U U3y4eHHE ero CBONCTB

13.4

IIPUTOTOBJIEHHE PACTBOPOB C OINPEAEIEHHOW MacCOBOM J0JIEH pPacTBOPEHHOIO
BEIlleCTBA

13.5

MPUMEHEHUE HWHIUKATOpPOB (JlakMyca, MeTwiopaHxka u (enondranenHa) s
OTpeleTIeHHsI XapaKTepa Cpebl B pACTBOPAaX KUCIOT U MIEJI0Y e

13.6

HCCJIICAOBAHHUEC U OIIMCAaHHUEC CBOICTB HCOPraHNM4YC€CKUX BCIICCTB Pa3JIMUYHBIX KJIaCCOB;
HU3YyUCHUC BSaHMOﬂeﬁCTBHH KuCjJorT ¢ MCTrajjlaMM, OKCHIaMH MCTAIJIOB,
pPacTBOPUMBIMU u HEPaCTBOPUMBIMHA OCHOBaHH MU, COJIAMU,; MTOJTYYCHUC
HEPACTBOPUMBIX OCHOBaHI/II;'I; BBITCCHCHUEC OAHOI0 METallla APyruM M3 pacTBOpa
COJIM, UCCJICAOBaAHUC aM(i)OTepHBIX CBOMCTB T'UAPOKCUIOB AJIIOMUHUS U [TUHKA

13.7

pelIeHre HSKCHepUMEHTAlbHBIX 3a7ady 1o TemaMm: «OCHOBHBIE  KJIACCHI
HEOPraHUYECKUX COEIMHEHUIT, «DNEeKTpOTUTHY eCKast JIIFICCOIU AT,
«Baxueimme HeMeTanabl M WX COCOWMHCHUSN», «BakHeilImme MeTamnbl M UX
COCTUHCHUS

13.8

XHUMHYECKUE IKCIIEPUMEHTBI, HILTFOCTPUPYIOIINE TPU3HAKH MMPOTEKAHMS PEaKIui
MOHHOTO OOMEHa; KA4YeCTBEHHBIE pEAaKIMH Ha IPHUCYTCTBYIOIIHME B BOJHBIX
pacTBOpax HMOHBI: XJIOPHI-, OpOMHUI-, HOIUI-, Cylb(ar-, ¢ocdar-, KapOOoHAT-,
CHJINKAT-aHUOHBI, TUIPOKCUI-HOHBI, KATHOHBI aMMOHUS, MAarHHS, KaJbIUs,
aJTIOMUHUA, kene3a (2+) u xkenesa (3+), menu (2+), HMHKA
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VmMmeHue:

14.1

MPEACTABIATh PE3yabTaThl JKCIEpUMEHTa B (hopMe BBIBOJOB, J0KA3aTENbCTB,
rpauKoB ¥ TaOJIMI] ¥ BBISIBISITH SMIUPHUECKHE 3aKOHOMEPHOCTH

14.2

yCTAHABIMBATH CBSI3U MEXKJY peajbHO HAOI0JaeMbIMU XUMHUY€CKUMH SIBIICHUSMU
U TpoIeccaMu, MPOUCXOIANIMMA B MaKpO- U MUKPOMHUPE, OOBSICHATh MPUYUHBI
MHOT000pa3ust BEIIECTB

HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMbIX HA OCHOBHOM

I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHWH




Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUA

HepBOHa‘laHBHbIe XUMHUYCCKUEC ITOHATUA

1.1

UYuctelie BemecTBa U cMecu. CriocoObl pa3aeseHus cMmecei

1.2

ATOMBI U MOJIEKYJIBL. XUMUYECKHE 3JIEMEHTbI. CUMBOJIBI XUMHYECKUX 3JIeMEHTOB. [IpocTeie
U CJIIOKHBIE BEIIECTBA.

1.3

Xumnueckasi opmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX 371eMeHTOB. CTerneHb OKHCICHUS

1.4

3aKOoH MOCTOSHCTBA cocTaBa BemiecTB. OTHOCUTENbHAsA aToMHass Macca. OTHOCHUTEIbHAS
MOJIeKyJISIpHaSI Macca. MaCCOBaSI J0JIA XUMHUYCCKOT' O 3JIEMCHTA B COCAMHCHU N

1.5

KomnuectBo BemectBa. Monb. MomsipHas Macca. Mosnsipablii 00b€M ra3oB. B3zaumocBssb
KOJIMY€ECTBA, MACCHI U YKMCJIA CTPYKTYPHBIX €IUHHUIL BEIIECTBA

1.6

dusnyeckue M XUMHYECKHE SBJIECHUSA. XUMUYECKass peakuus M €€ NpU3HAKU. 3aKOH
COXPaHEHUsI MacChl BEUIECTB. XUMUYECKUE YPABHEHHUS

Ilepuonuuecknii  3axkoH u  llepuonmyeckas  cucreMa  XMMHMYECKHUX — DJIEMEHTOB
JI.N. Menneneea. CTpoeHre aTOMOB

2.1

Ilepuonnueckuit  3akoH.  Ilepuommueckas  cucremMa  XMMHYECKHX  DJIEMEHTOB
JA.N. Menneneesa. Ilepuonbt m rpynnbel. PU3NYECKHM CMBICI IOPSAKOBOrO HOMeEpa,
HOMEPOB [1€pHOJa U IPYIIIbI 2JIEMEHTA

2.2

Crpoenne atomoB. CocraB aTOMHBIX saep. M30Tonsl. DineKTpoHbl. CTPOEHHE 3JIEKTPOHHBIX
obosoyek aromoB mepBbiXx 20 xuMuyeckux sieMeHToB [lepuoanyeckoil cucTeMBbl
J.M. Menneneena
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3aKOHOMEpPHOCTH B M3MEHEHUHU CBOWCTB XMMHYECKUX 3JIEMEHTOB IEPBbIX TPEX MEPUOIOB,
Kajmus, Kaiblusg (paadyca aToMoOB, 3JEKTPOOTPULATENbHOCTH, METAINIMYECKUX H
HEMETAJUINY€CKUX CBOMCTB) M UX COEIMHEHHH B COOTBETCTBUH C MOJIOKEHUEM 3JIEMEHTOB B
Ileprnoanyeckoi cucreMe U CTPOCHUEM UX aTOMOB

CrtpoeHnue BeniecTna

3.1

Xumuyeckas CBSI3b. KoBanentHas (monsipHas u HENOoJISIpHAsT) CBSI3b.
DJIEKTPOOTPUIIATEIBHOCTh XMMUYECKU X 2JIeMeHTOB. MloHHas cBs3b. MeTajuinueckasi CBsI3b
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Tuner KPpUCTAJLNIMICCKUX peH.IéTOK (aTOMHaﬂ, HMOHHAa“d, MeTaJ’IJ’II/ILIeCKaSI), 3aBUCUMOCTD
CBOMCTB BCIICCTBA OT THUIIA KpHCTaHHI/I‘IeCKOﬁ peI_HéTKI/I u BHUJa XUMHUYECKOM CBSI3U

Baxueiimue MpCeACTAaBUTCIIN HCOPraHUYCCKUX BCIICCTB. Hemeramnel u ux COCANHCHHMUS.
MeTaniel 1 uX COCOUHCHUA

4.1

Knaccudukanus 51 HOMEHKJIaTypa HEOPraHUYECKUX COCIMHECHUMN: OKCHJIOB
(coneoOpa3yrome: OCHOBHBIE, KHUCIOTHBIE, aM(OTEpHBIE) H  HECcOoJeOoOpas3yIollue;
OCHOBaHUH (IIETOYM M HEPaCTBOPUMBIE OCHOBAHUS); KHUCIOT (KHCIOpPOACOAEpKAIlUue WU
OECKHUCIOPOIHBIE, OJHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIeH (CPETHUX M KUCIIBIX)

4.2

duznyeckne U XUMUYECKUE CBOMCTBA MPOCTBIX BEIIECTB-HEMETAIUIOB: BOJOPOJA, XJIOPa,
KHCIIOPOJIa, CepHI, a30Ta, hochopa, yriepoaa, KPeMHH

4.3

@u3MYEeCKUe W XUMHUYECKHME CBOMCTBAa IPOCTBHIX BEIIECTB-METAJIOB: JIUTUS, HATpPHS,
KaJlusl, MarHus U KaJblUs, AJIOMHHUS, XKeje3a. DJIEKTPOXUMUUYECKUN pPsii HanpsHKeHUM
METaJIOB

4.4

@u3NUECKUE W  XUMHYECKHME CBOWCTBA BOJOPOJHBIX COCAWHEHUM  HEMETaJJIOB:
XJIOPOBOJOPOJIA, CEPOBOAOPOAA, aMMHAKA

4.5

dusnueckue M XUMHYECKHE CBOMCTBa OKcuaoB HemerawwioB: cepsl  (IV, VI),
azora(ll, IV, V), docdopa(lll, V), yrmepoma(ll, IV), xpemuus(IV). IlomyueHue okcumoB
HEMETaJJIOB

4.6

Xumuueckue  cBorictBa  okcuaoB:  meraiioB IA-IIIA rpynmn, uwmnka, wmemu(ll) wu




Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAHUA

skenesa(ll, ). TTomydenne okcumoB MeTaIoOB

XUMHUUYECKHE CBOMCTBA OCHOBAHUN U aM(OTEPHBIX THAPOKCUIOB (HA MPUMEPE THIPOKCHIOB

4.7 AJIFOMMHUSL, JKene3a, IMHKa). [Tonydyenne ocHoBaHUI M aM()OTEPHBIX THIPOKCHIOB
OO0mure XUMHUYECKHe CBOWMCTBA KHUCIIOT: XJIOPOBOJOPOAHOM, CEPOBOJOPOIAHOMN, CEPHUCTOM,
4.8 cepHOi, a3oTHOU, (ochopHOI, KpeMHUEBOH, yroiapbHOW. OcoOble XMMHYECKHE CBOMCTBA
KOHIICHTPHPOBAHHOM CEpHOM M a30THOM KUCIOT. [lonydyenue kuciaot
4.9 OO61mue xuMru4ecKkre cBoOMCTBa cpefHux coneil. [lonyuenue coneit
410 [Tonyuenue, cobupaHue, paclio3HaBaHHUE BOJOPOJA, KHCIOPOJA, aMMMAKa, YIJIEKHCIIOrO
rasa B JJabopatopuu
411 [Tonmyuenne ammuaka, CEpHOM M a30THOM KUCJIOT B HpPOMBIIUIEHHOCTH. O0mme crnocoObl
] MOJIYYEHHsI METAJIIOB
4.12 | 'enernueckas CBA3b MEXAY KJIaCCAMHU HEOPraHMYECKUX COEIMHEHUI
5 XUMHUYECKHE PEaKIuu
Krnaccudukanusa XuMUYeCKHX peakuil M0 Pa3jIMYHbIM MPU3HAKAM: 10 YUCIY U COCTaBY
5.1 YYacTBYIOUIMX B pPEAaKIHMH BEUIECTB, MO TEIIOBOMY 3((eKTy, M0 H3MEHEHHUIO CTeleHen
OKHUCJICHUS] XUMHYECKHX 2JIEMEHTOB
59 TemnoBoli 3p¢deKT XUMHUYECKOM peakiuu, TEePMOXUMHUYECKHE ypaBHEHHUSA. DK30- H
' SHI0TEpMUYECKHE peakuu. TepMOXUMUUECKHE YPABHEHMUSI
OKuCIUTETLHOBOCCTAHOBUTENbHBIE peakiMu. OKUCIUTENN U BoccTaHoBUTENU. [Iporecchl
53 OKHCIIGHUSI ¥ BOCCTaHOBIIEHHUS. DIEKTPOHHBINM OanaHC OKHCIUTEIbHOBOCCTaHOBUTEIBHOMN
peaxkuuu
54 Teopust SIEKTPOJUTHYECKOM nucconranuu. KaTHOHBI, aHMOHBI. DJIEKTPOJUTHI U
HE3JIEKTPOJHUTHl. CHIIbHBIE U cIa0ble 3JIeKTPOIUTHI. CTeNeHb AU CCOIUAuU
55 Peakiiuu noHHOro oOMmeHa. YCJIOBHUS NMPOTEKAHUS peaKUUi HOHHOrO OOMEHa, IMOJIHbIE U
' COKpaIIEHHBIC HOHHBIC YPABHEHUS PEAKIIUMA
6 XUMUS 1 OKpyX)armias cpeaa
BemectBa 1 MaTepuanbl B MOBCEAHEBHOM KH3HU yeloBeka. be3zomacHoe HCMoib30BaHHE
6.1 BEIIECTB M XHMHUYECKUX peakiuii B mnabopatopuu u ObiTy. llepBas momouip mnpu
XUMHYECKUX 0)KOTax M OTPaBICHUSIX
XUMHUYECKOE 3arpsi3HEHHE OKPYXalollel cpelbl (KHCIOTHbIE JOXKIH, 3arpsi3HEHUE MOYBHI,
6. BO3yXa U BOJOEMOB), crmocoObl ero mnpenorBpauienus IlpexenbHas pomyctumas
koHueHTpanus Bemects ([I/IK). Pomp xumum B pemieHMH 3KOJOTHYECKUX IMTPOOIIEM.
VYcuienue napHuKoBoro 3 Qexra, paspynieH1ue 030HOBOIO CJI0s
[Tpumenenue cepnl, azora, ocdopa, yriepoga, KpeMHHUS U HX COEIUHEHUH B OBITY,
6.3 MEAUIMHE, MPOMBIIIJICHHOCTH U CEJIbCKOM Xo03sicTBe. [IpuMeHeHne MeTajuioB U CILIaBOB
(cramp, 4yryH, AOpaTIOMUHUNA, OpoH3a) B OBITY M MPOMBIIUICHHOCTH WX COEIUHEHUM.
[ToHsATHE O KOPPO3UU METAJITIOB, OCHOBHBIE CIIOCOOBI 3aLUTHI UX OT KOPPO3HHU
6.4 [IpupoaHbie MCTOUHUKHU YTJIEBOJOPOAOB (Yyrojib, MPUPOIHBIN Tra3, He(Th), MPOAYKTHI UX
nepepaboTku (OCH3UH), UX POJIb B OBITY U IPOMBIIIUICHHOCTH
[lepBoHauanbHbIe MOHATUSL 00 OPraHUYECKUX BEILIECTBAX KAaK O COEAMHEHUSX yriepoja (MeTaH,
6.5 9TaH, ATWJICH, allCTUJICH, 3TAHOJI, IJIMIEPHUH, YKCYCHas KHucloTa). [ToHsTHEe O OMOJIOrHYecKd
Ba)KHBIX BEIIECTBAX: )KHUpaX, OeJIKax, YrIeBoJaxX — M MX POJIH B )KU3HU YEJIOBEKA
7 Pacuérsl:
7.1 1o (hopMyIaM XUMHYECKUX COCIMHEHHM
7.2 Macchbl (MacCOBOM) 10JIM pacTBOPEHHOTO BEUIECTBA B PACTBOPE
7.3 M0 XUMUYECKUM YpPaBHEHUSIM
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Kypun A.A. COopHuK 3a1aHuil ¥ yIpakHeHUH o xumuu. M.: AkBapuym, 1997.

Muxanésa T.I'., CtpenpnukoBa E.H. Pa3paborka negarornyeckux tecto no xumuu — M.BAKO,
2013. - 176¢c. — (MacTepckas yuuTesst XUMHH)



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukat 256233904371995990837526139856067300059550830098
Bnaneney Anambaesa NooMuna AHaToNbEBHS

OedcTevTened C06.11.2025 no 06.11.2026



http://www.tcpdf.org

		2026-09-02T10:46:54+0500




