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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 XHMMHM Ha YpOBHE OCHOBHOTO o00IIero oOpa3oBaHuUs
COCTaBJIeHa HAa OCHOBE TpeOOBaHM K pe3ylbTraTaM OCBOCHHS OCHOBHOM
00pa3oBaTeIbHOM IIPOrpaMMBbl OCHOBHOT'O OOIIero oOpa3oBaHus, MPECTaBICHHBIX
B ®I'OC OO0, a Takke Ha OCHOBE (peiepaabHOil padoyeil mporpaMMbl BOCIIUTAHUS
U C Yy4€TOM KOHIEMNIMU TpenojaBaHusi y4yeOHOro mpeaMera «XuMus» B
obOpazoBaresbHBIX opranm3anusx Poccuiickoit deneparum.

[Iporpamma mo xumuu nAa€T NPEACTABICHHUE O LENAX, OOIEeH cTpareruu
oOy4eHMsI, BOCIUTAHMS U Pa3BUTUS OOYUYaIONIMXCS CPEACTBAMU Yy4eOHOrO
npeaMera, yCTaHaBJINBAECT o0si3aTenbHOe peIMETHOE COJIepIKaHUe,
IpEeAyCMaTPUBAET PACHpPE/ICICHHE €ro Mo KiaccaM M CTPYKTYpHUPOBaHHUE IO
paznenaM M TeMaM MPOrpamMMbl MO XUMHUHU, ONPEACNSET KOJIUYECTBEHHBIE W
Ka4eCTBEHHbBIC XapaKTEPUCTUKHU coJiepKaHusl, PEKOMEHTyEMYIO
MOCJIEIOBAaTEIbHOCTh ~ M3YYEHUS XHUMHH C  Y4ETOM  MEXNPEIMETHBIX U
BHYTPUIIPEMETHBIX  CBSI3€M, JIOTMKM Y4eOHOro Tpolecca, BO3PACTHBIX
0COOCHHOCTEH  OOydYarolmuxcsi, OMNpPEAeNISIeT BO3MOXHOCTH TpeaMera  JiJis
peanuzanuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS OCHOBHON 0Opa3oBaTesbHOMU
IpOrpaMMbl HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a Takke TpeOOBaHUN K
pesynbTaraMm 00ydeHHs] XMMHUHU Ha YPOBHE IIeJIeH M3yUYeHUS TPEIMETa U OCHOBHBIX
BUJIOB y4E€OHO-IO3HABATEILHON MESITEIbHOCTU O0O0yYarolmerocss Mo OCBOCHUIO
y4eOHOTO COAepIKaHUS.

3HaHWEe XWMHH CIY)KHUT OCHOBOW [l (OPMHpPOBAHUS MHUPOBO33PECHUS
o0y4arouierocsi, ero MpeAcTaBiICHUH O MaTepUATIbHOM EIUHCTBE MHUpPA, BAXKHYIO
posib urpatotr GopMHUpyeMble XUMHUEH MPEJICTABICHUS O B3aWMOIIPEBPAILICHUSIIX
SHEPrud M 00 SBOJIOLUMHU BEUIECTB B MPHUPONE, O MYyTSIX pPEIICHUs T00aIbHbBIX
npo0sieM yCTOWYMBOTO Pa3BUTHUSI UYEIOBEUECTBA — CHIPbEBOW, DHEPreTHUECKOH,
MUIIEBON U SKOJIOTMYECKON 0€30MacCHOCTH, MPOOJIEM 3paBOOXPaHEHUS.

N3yuenune xumun:

CHOCOOCTBYET  peaju3aldd  BO3MOXHOCTEH  JUJIi  caMOpas3BUTUS |
dhopMHUPOBaHUS KYJIBTYPBI JUIHOCTH, €€ 00IeH 1 (yHKIIMOHAIBHOW TPaMOTHOCTH;

BHOCUT BKJIQJ, B (JOPMHUPOBAHHME MBINIIEHUS M TBOPUYECKUX CIIOCOOHOCTEM
0o0y4Jaronuxcsi, HABBIKOB HMX CAMOCTOSITEJILHOM  y4eOHOW  JIeSITeNbHOCTH,
AKCIIEPUMEHTAJIBHBIX W HCCJENOBATEIbCKUX YMEHHH, HEOOXOAMMBIX KaK B
MTOBCETHEBHOM JKU3HU, TaK U B IPO(PECCHOHATLHOMN JESTEIHHOCTH;

3HAKOMUT CO CHEIU(UKON HAyIHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBHI
IIEJIOCTHOTO B3IVIsA/Ia HA €UHCTBO MPUPOJIBI U YEJIOBEKA, SBIISCTCS OTBETCTBEHHBIM
3TanoM B POPMUPOBAHUH €CTECTBEHHO-HAYYHON IPaMOTHOCTH O0YUaIOIIHUXCS;

CrocoOCTBYeT (POPMUPOBAHHIO IIEHHOCTHOTO OTHOIINEHUS K €CTECTBEHHO-
HAYYHBIM 3HAHUSIM, K MPUPOJIE, K UYETIOBEKY, BHOCUT CBOU BKJIJl B SKOJIOTHYECKOE
oOpa3oBaHue 00yJaArOITUXCSI.



JlanHble HampaBieHUs B OOy4YEHMHM XHMHHM OOECIEeYMBAIOTCA CHElU(UKON
CONlepXKaHUsA  y4eOHOro  MpeaMeTa, KOTOPBIM  SIBISIETCS  IEJaroruyecKu
aJanTUPOBAHHBIM OTPaKEHUEM 0a30BOM HAYKW XMMHUU HA OTMPEICIEHHOM dTare eé
pa3BUTHUS.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHWs OPUEHTUPOBAH Ha
OCBOCHHME OOYyYalOIIUMHCS CUCTEMBI MEPBOHAYAJIBHBIX IOHATHH XUMHH, OCHOB
HEOPraHMYEeCKOM XHMMHM M HEKOTOPBIX OTIEIbHBIX 3HAUUMbBIX IOHSATUN
OPraHUYEeCKOW XUMUHU.

CrpykTypa colepkaHus HporpaMMbl MO XUMHHU CPOpMHUpOBaHA Ha OCHOBE
CHUCTEMHOI0 monaxoja K €€ u3ydeHuto. ComepkaHHe CKIIAIBIBAETCS U3 CUCTEMBbI
MOHATUN O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUN O XUMHUYECKOU
peakiuuu. OO0e 3TU CHUCTEMBbI CTPYKTYPHO OpraHU30BaHbl MO MNPHUHIUITY
MOCJIEIOBATEIIBHOTO PAa3BUTHUSI 3HAHUN HA OCHOBE TEOPETUUECKHUX MPEACTABICHUN
Pa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HUSI KAK OCHOBBI BCETO €CTECTBO3HAHMUS;

— [lepunonnueckoro 3axkona /. 1. MeHneneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMUYECKON CBSI3U;

— TpelncTaBleHUN 00 DIEKTPOIUTHUYECKOW JUCCOIMAIIMKM BEIIECTB B
pacTBopax.

TeopeTnyeckne 3HAHUSA PACCMATPUBAIOTCA HA OCHOBE SMIMUPUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (JaKTOB, PA3BUBAIOTCS MOCJIEAOBATEIBHO OT OJHOTO
YPOBHS K JIPYrOMY, BBITIOJHSASI (YHKITUN OOBSICHEHHUSI U POTHO3UPOBAHUSI CBOMCTB,
CTPOEHUS Y BOBMOXXHOCTEW MPAKTUYECKOTO MPUMEHEHHUSI U MOTYYeHUSI U3yd4aeMbIX
BEILICCTB.

OcBoeHue mMporpaMMbl MO XUMHH  CHOCOOCTBYeT  (POPMHUPOBAHUIO
IIPEACTABICHUS O XUMUYECKOM COCTABIISIIOIIEN HAYYHOM KApTUHBI MUPA B JIOTHUKE €€
CUCTEMHOW MPUPObI, IEHHOCTHOIO OTHOILICHUS K HAYYHOMY 3HAHUIO U METOoJaM
MO3HaHUS B Hayke. M3yueHre XUMUU MPOUCXOIUT C MPUBIICUCHUEM 3HAHUH U3 paHee
U3YyYEHHBIX YUEOHBIX MpeaMeToB: « OKpyxaronuii Mmupy», «buonorus. 5—7 kiacce»
u «Pusuka. 7 Kmace».

[Ipy wW3yuyeHHM XUMHHM TPOUCXOAUT (POpMUpPOBAHME 3HAHUKU OCHOB
XUMUYECKOW HAyKH Kak OOJIaCTH COBPEMEHHOIO €CTECTBO3HAHMSI, MPAKTUYECKON
NEATEIbHOCTH YEJI0OBEKA U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHhI. 3aa4a
y4e0HOTO TpeMeTa COCTOUT B ()OPMUPOBAHUH CHCTEMbl XUMUYECKUX 3HAHUN —
BOKHEUIINX (PAKTOB, MOHATHIM, 3aKOHOB U TEOPETUUYECKUX TOJIOKEHU M, JOCTYIHBIX
0000111eHNIT MUPOBO33PEHYECKOT0 XapakTepa, si3blka HayKd, B MPUOOIIEHUU K
HAy4YHbIM METOAAaM IO3HAHUsS MPU U3yYEHUU BEIIECTB U XUMUYECKUX PEAKIHil, B
(bopMUpOBaHNY U PA3BUTHH IMO3HABATEIILHBIX YMEHUHN 1 UX IPUMEHEHUH B Y4EOHO-
MO3HABATEIIbHOU U Yy4eOHO-UCCIIEA0BATEIbCKOM AEATEIbHOCTH, OCBOCHUH MPABUII
6e30macHOro 0OpalleHus ¢ BEIECTBAMU B MIOBCEIHEBHON KU3HU.

[Ipu M3yyeHHM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHHs BaKHOE
3HaYCHUE TMPUOOPETTH TaKHE 1IEITH, KaK:



— (opMHpOBaHHE MHTEIUICKTYaJIbHO PAa3BUTONW JIMUHOCTH, TOTOBOM K
CcaMO00pPa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSATEILHOMY NPHUHATHIO PEIICHUH,
CIIOCOOHOM aIaNTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM >KU3HHU;

—  HalpaBJICHHOCTh  OOy4YeHUsI Ha  CHUCTEMAaTHMYeCKoe MPHUOOIIECHHE
00y4Jaronuxcsi K CaMOCTOATENIbHOW I[MO3HABATEIBbHON NESITEIbHOCTH, HAYYHBIM
METO/aM TO3HaHMs, (HOPMUPYIOIIUM MOTHUBAIIUIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUWY;

— o0ecIeYeHre yCIOBHM, CITOCOOCTBYIOMNUX MPUOOPETCHUIO 00YJIarOIITUMUCS
OTbITa Pa3HOOOPA3HOM NESITEIHHOCTH, TMO3HAHHWS M CaMOIIO3HAHMS, KIIFOUEBBIX
HABBIKOB (KJTIOYEBBIX KOMIETEHIMI), MMEIOIIUX YHUBEPCAJIbHOE 3HAYCHUE ISt
Pa3TUYHBIX BUOB JICSITEILHOCTH;

— (dopmupoBanue oOmEell (YHKIMOHATBHOW H €CTECTBEHHO-HAYYHOM
IPAaMOTHOCTH, B TOM YHCJIC YMEHHUM OOBIACHSIThH U OLICHUBATH SIBJICHUST OKPYKAIOIIETO
MUPa, UCTIONB3YS 3HAHUS U OIBIT, MOJYYCHHBIC TIPU U3YYCHUN XUMUU, TPUMEHSTh
UX NP PEIICHNUH MPoOIeM B TIOBCETHEBHOM KU3HU U TPYAOBOU JIEATETHLHOCTH;

— (¢opMupoBaHHe Yy O0OydYalOIUXCS TyYMAHUCTUYECKUX OTHOIICHUH,
MOHUMAHMSI IEHHOCTH XUMHUYECKUX 3HAHUM IS BBIPAOOTKHU DKOJIOTUYECKHU
1eJIeCO00Pa3HOr0 TMOBEJEHUsI B OBITY W TPYIAOBOM JEATEIBHOCTH B IIEJIAX
COXpaHEHHUSI CBOETO 3/I0POBbS U OKPYKAIOUIEH TPUPOTHOM CPEbL;

— pa3BUTHE MOTHBAIMU K OOYYEHMIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO U
CaMOBOCITUTAHUIO HAa OCHOBE YCBOEHHUS OOIIEYEIOBEUECKUX IEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpY Tpoduiis W HaAmpaBIEHHOCTH AAJbHEUIIErO
oOy4eHwusl.

OO011ee 4nciio 4acoB, OTBEIEHHBIX JIJIsI M3YUYCHUSI XUMHUHU Ha YPOBHE OCHOBHOTO
obmero ob6pa3zoBanusi, coctariseT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
Hezento), B 9 kimacce — 68 yacoB (2 yaca B HEZIEIIO).



COAEPKXAHUE OBYYEHMUA

8 KVIACC

IlepBoHa4YaIbHBbIE XUMUYECKHUE TIOHATHSA

[Ipenmer xumuun. Poilb XMMHUM B KU3HU YEJIOBEKA. XHUMHSI B CUCTEME HayK.
Tena u BemectBa. PU3NYECKUE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHUE
BellecTB. [loHsATHE O MeTomax MO3HaHUSA B XMUMHUU. UHCThIE BEIIECTBA U CMECH.
CriocoOnI pasaeneHus cMecei.

ATOMBI U MOJEKYJbl. XHUMHYECKHE 3JIeMEHThl. CHMBOJbBI XUMUYECKUX
anemMeHTOB. [IpocThie U CloXkHbIE BenlecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckas popmyina. BaleHTHOCTh aTOMOB XUMHYECKHUX JIEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BemlecTB. OTHOCUTENbHAs aroMHast macca. OTHOCUTENbHAS
MOJIEKYJISIpHAsA Macca. MaccoBast 10Jisi XUMHUYECKOTO JIEMEHTA B COIMHEHHH.

KomnuectBo BemectBa. Monbs. Monsipaas macca. B3aumMocCBs3b KOJIMYECTBA,
MAacChl M 4YHUCJIA CTPYKTYPHBIX €IUHUI] BemiecTBa. Pacu€tel mo Qopmynam
XUMUYECKUX COEAUHEHUM.

dusznyecKkre U XMMUUECKUE SBJICHUS. XUMHUUECKash peakius u €€ Mpu3HaKH.
3aKOH COXpaHEHHsS MacChl BEIIECTB. XUMHYecKue ypaBHeHus. Knaccuduxarms
XUMUYECKUX Peakluil (COeIUHEHUS, Pa3JIOKEHMS, 3aMEIlIeHUs, OOMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XHMUYECKOW MOCY/0H, MpaBwiiaMu pabOThl B J1a0OpaToOpuul U
npuéMamMu oOpaleHus: ¢ JaboparopHbIM 00OPYIOBAaHUEM, U3YUYCHUE U OMHCAHUE
¢u3nuecKkux CBOWCTB 00pa3loB HEOPTAHWMYECKUX BEIIECTB, HAOIIOACHUE
dbusznueckux (IUIaBieHHWE BOCKa, TasHHUE JibJla, pAacTHUpPaHHE caxapa B CTYIIKE,
KUIICHUE U KOHJICHCAIlMs BOJIbI) MU XUMHUYECKHX (TOpEHHE CBEYH, MPOKaJIUBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBUE Meja ¢ KUCJIOTOM) sIBJICHUHN, HAOIIONeHnEe U
OMMCAaHWE TPU3HAKOB IMPOTEKAHUSI XUMUUYECKUX peakiui (pa3iokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapus, paszlIoKeHHE THAPOKCH]IA
meau (II) mpu HarpeBanum, B3auMoEHCTBHE Keje3a ¢ pacTBopoM comu meau (II),
U3yYEHHE CTIOCOOOB pa3lelieHus CMecel: ¢ MOMOIIbI0 MarHuTa, (UIBTPOBAHUE,
BbITIApUBAHUE, AUCTHILISAINSA, XpoMaTorpadusi, MPOBEACHHE OYUCTKUA MOBAPESHHOMN
colid, HaONIOJCHUWE W  ONHCAHUE  PE3yJbTaTOB  MPOBEJCHHUS  OIbITA,
WUIFOCTPUPYIOIIETO 3aKOH COXPAaHEHUsI MACChl, CO3[JaHHE MOJENIEN MOJEKYII
(IIapOCTEeP>KHEBBIX).

Ba:xHeiimue npeacTaBuTe/ M HEOPraHMYECKUX BelIECTB

Bo3nyx — cmech razos. CocrtaB Bo3myxa. Kuciopox — anemMeHT U mpocroe
BeniecTBo. HaxoxzaeHuwe kuciopoga B Mpupojae, (HU3MUECKHe M XUMUYECKHE
cBoiictBa (peakmuu rtopeHus). Oxcunbl. [Ipumenenue xucnopoma. CrocoOb
MOJIyYEHHUs KHUCIIOpoJa B JIaboOparopuud U NOPOMBIIUIEHHOCTU. Kpyrosopor
KHCJIopojia B pupojie. O30H — aJUTOTpOITHAsT MOAU(DUKALIUS KUCTIOPOa.



TermmoBoit 3PpeKkT XUMUYECKOW peaKIh, TEPMOXHMUYECKUE YpaBHECHWSI,
9K30- M JHAOTEPMHUYECKHE pEAKUHMH. TOIUIMBO: Yroiib M METaH. 3arps3HEHUe
BO3/lyXa, YCUJIEHUE MAPHUKOBOTO d(PdeKkTa, pa3pylieHre 030HOBOTO CIIOsI.

Bonopoxn — snemeHT u npocroe BemecTBo. Haxoxkaenrne Bogopoaa B IpUpoze,
buznueckue 1 XMMUYECKHIE CBOMCTBA, TPUMEHEHHE, CITOCOObI ofydeHust. Kucimorst
Y COJIN.

MosnsipHbiii 00bEM ra30B. PacuéThl M0 XUMHUYECKUM YPABHEHUSIM.

duznueckne CBOWCTBA BOmbl. Boma kak pactBoputenb. PacTBOphI.
HacelilleHHbBIE W HEHACBIIIEHHBIE PAacTBOPHI. PacTBOPpUMOCTH BEIIECTB B BOJE.
MaccoBas 1075 BEMIECTBA B pacTBOpPE. XMMHUUYECKHE CBOMCTBA BOJIbI. OCHOBAHUA.
Ponb pacTBOpOB B mpupolie U B XKU3HHU 4enoBeka. KpyroBopor Bombl B MPUPOIE.
3arps3HeHue NpUpoaHbIX Boa. OXpaHa U OUUCTKA TPUPOAHBIX BOJ.

Knaccudukarus neopranmueckux coeamaennii. Oxcuanl. Knaccubukamms
OKCUJIOB:  cosieoOpasyromue  (OCHOBHBIE, KHUCIOTHbIE, aM(pOTEpHbIE) U
HecosieoOpaszyromue. Homenknarypa oxcuaoB. Dusmyeckue W XUMHUYECKHE
CBOMCTBa OKCUJOB. [lonyyeHne okcuaos.

OcHoBanus. Knaccudpukanus ocCHOBaHMM: INENOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHnknarypa ocHoBanui. dusnueckne M XHMHYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHrne oCHOBaHUA.

Kucnorsl. Knaccudukanus xucinor. Homenknarypa kucinor. @usndeckue u
XMMHYECKUE CBOMCTBA KHUCIOT. Psan aktuBHOocTH MetaimnoB H. H. bekerosa.
[Tonmy4yeHne KUCIIOT.

Conu. Homenkiarypa coneil. @u3nueckue U XMMHYECKHE CBOICTBA COJIEH.
[Tonyuenue conen.

['eHeTnueckas CBSA3b MEXKIY KJIACCAMU HEOPraHUYECKUX COCIUHECHUN.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OMPEIETICHUE COAEPKAHUS KUCIOPOAa B BO3JyX€, MMOITYUYEHHUE,
coOupanue, pacrmo3HaBaHWE U W3YYEHHUE CBOWMCTB KHCIOPOAa, HAOIIOIEHUE
B3aWMOJICHCTBHSI BEHIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBCHHUS W
npeKpalieHus ropeHus (moxapa), 03HakoMJIEHUE ¢ 00pa3llaMHu OKCUI0B U OITUCAHUE
UX CBOMCTB, MOJIy4eHHE, COOMpaHue, pacrio3HaBaHUE U U3yUYEHHE CBONCTB BOJOPO/Ia
(ropenue), B3zauMmojeicTBue Bojopoga ¢ okcugom wMeau (II)  (Bo3mokHO
UCIIOJIb30BaHNE BUAEOMATEPHUAIIOB), HAOIIOEHHUE 00Pa3IOB BEUIECTB KOJIMYECTBOM
1 Momb, wuccieqoBaHME OCOOCHHOCTEW pacTBOPEHUS BELIECTB C Pa3IUYHOM
PacTBOPUMOCTBIO, MPUTOTOBIIEHUE PACTBOPOB C OIPEACIEHHOW MAacCOBOM JOJEU
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE BOJLI C METa/lIaMH (HATpUEM W
KalblieM) (BO3MOXHO HCIIOJIb30BaHHE BHJIEOMATEpPHUAJIOB), HCCIEAOBaHUE
00pa3iioB HEOPraHUYECKHUX BEILIECTB PA3JIMYHBIX KJIACCOB, HAOIIOCHHE U3MEHEHUS
OKpacCKH MHAUKATOPOB B paCTBOPAX KHUCIIOT U IIEJIOUEH, N3yUEeHHE B3aUMOJICUCTBUS



okcuga menu (II) ¢ pacTBOpoM cepHOUM KUCIOTHI, KUCIOT C METajulaMH, peaKluun
HEUTpAIN3AIMH, MOJYYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOIO
MeTajuia JPyTuM U3 pacTBOpa COJIU, PEIIEHNUE HKCIEPUMEHTAIbHBIX 3a]1a4 110 TEME
«Baxnenime Ki1accbl HEOPraHUYECKUX COCIUHEHUI.

[Hepuonuyecknn 3axkoH u Ilepuoagmueckass cucremMma XUMHYECKHX
iementoB JI. WU. MenngeneeBa. CrpoeHue aroMoB. XUMHYECKAsi CBA3b.
OKMCIUTENbHO-BOCCTAHOBHUTEIbHbIE PeAKIMH

[lepBbie MOMBITKH KJIACCHPHUKAIMA XUMHUYECKUX 3JeMeHTOB. [lonsatue o
IPYIIax CXOAHBIX OAJIEMEHTOB (LIEJIOYHbIE U WIEJIOYHO3EMENIbHbIE METAJUIbI,
rajoreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpPbIe 00pa3yroT aM(pOTEPHBIE OKCUIBI U
TUIPOKCHJIBL.

[lepuognueckuii 3akoH. [leproguueckas cucTeMa XUMUYECKUX 3JIEMEHTOB /.
N. Menneneesa. Koporkonepuoanas u anuHHonepuoanas popmel [lepuonnyeckoit
cucteMbl xummdeckux dnemeHtoB JI. M. Menneneesa. Ilepuonsl W TIpymiibl.
PuU3NYECKUN CMBICI ITOPSAAKOBOIO HOMEPA, HOMEPOB IEPUOJIA U IPYIIILI DJIEMEHTA.

Crpoenue atomoB. CocTtaB atroMHbIX sifep. M3oronel. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX ~ O0OJIOYEK aroMoOB  mepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
[Tepnonnueckonn cucremsl [[. M. MenneneeBa. XapaKTepuCTUKAa XUMHUYECKOIO
3JIEMEHTA 110 ero nojoxeHuro B [lepuonnueckon cucreme /. 1. Menneneesa.

3aKOHOMEpPHOCTH HW3MEHEHHsI pajuyca arOMOB XUMHUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB MO rPynnaM U NEPUOIaM.

3nauenue Ilepuoguueckoro 3akoHa u llepuognyeckoil CUCTEMBI XUMUYECKUX
3JIEMEHTOB I pa3BuThs Hayku U mpaktuku. [[. . MenneneeB — yd€Hbli u
rpa)KJaHUH.

Xumuueckasi cBs3b. KoBaneHTHass (MOJsipHas M HEMOJSpHAs) CBSI3b.
DIEKTPOOTPUIIATETBHOCTh XUMUYECKUX 3IEMEHTOB. MIOHHAs CBSI3b.

Crenenp  okucneHus.  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIMH.
[Ipoueccol okuciieHus: U BOcCTaHOBIEHUSI. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuit IKCnepumenm:

U3ydyeHne oO0pa3lOB BEUIECTB METAUIOB M HEMETAJIOB, B3aUMOJECHCTBHE
TUAPOKCHIA LIMHKA C pacTBOPaMHM KHUCJIOT U ILIEIOYEH, ITPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKLIUN
(ropeHue, peakiuy pa3ioKeHUs, COSTUHEHHUS).

Mesicnpeomemmunie ceasu

Peanuzanust MeXnpenIMETHBIX CBS3€d MpPU H3YYEHUHU XUMHUHA B 8 Kiacce
OCYIIIECTBIISIETCSI 4Yepe3 MCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK W MOHATHUH, SBISIONIMXCS CUCTEMHBIMU I OTJEJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'O LIUKJIA.



OO0mue ecTecTBEHHO-HAy4HbIE MOHSATHS: HAyYyHBIH (DaKT, TWIIOTE3a, Teopus,
3aKOH, aHallu3, CHUHTE3, KJIacCU(pUKaUusi, MNEepUOJAUYHOCTh, HAOIIOEHUE,
AKCIIEPUMEHT, MOJICTUPOBAHUE, U3MEPEHUE, MOJIEIb, SIBICHHUE.

du3nkKa: Marepus, aroM, dJIEKTPOH, IIPOTOH, HEUTPOH, HOH, HYKJIU]I, U30TOIIbI,
pPaZiOaKTUBHOCTb, MOJIEKYNa, SJCKTPUYECKUN 3aps], BEIIEeCTBO, TEIO0, OO0BEM,
arperarHoe COCTOSIHME BEIECTBa, Tra3, (PU3NYECKUE BEJIMYUHBI, EIUHULBI
U3MEepEeHUsl, KOCMOC, TUIaHEThI, 3B€3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadusi: armocdepa, runpocdepa, MUHEPAIBI, TOPHBIE TIOPOJIBI, TTOJIE3HBIC
UCKOIIa€Mbl€, TOIIUBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemiecTBo M XUMHYECKAsI peaKIus

[lepnonnueckuii 3akoH. Ilepnonnueckas cucteMa XUMHUYECKUX 3JIEMEHTOB /1.
N. Menpneneea. CtpoeHue aroMoB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOMCTB
XUMHUYECKHX 3JIEMEHTOB IIEPBBIX TPEX NMEPUOIOB, KM, KAJIBLUSA U UX COCITUHEHUN
B COOTBETCTBHUH C TIOJIOKEHUEM NIEMEHTOB B [leprnonyeckoil cucteMe U CTpOEHUEM
UX aTOMOB.

CrpoeHue BellecTBa: BUAbBl XUMHUYECKOM CBSI3U. THUMBI KPUCTAIIMYECKUX
pElmETOK, 3aBUCHMOCTh CBOWCTB BEILECTBA OT TUIA KPUCTAJUIMYECKON PEILETKH U
BHUJa XUMHYECKON CBSI3H.

Knaccudukanuss 1 HOMEHKIIaTypa HEOPraHMYECKUX BEIIECTB. XHUMHUYECKHUE
CBOMCTBa BEILIECTB, OTHOCAIIMXCS K PAa3IUYHBIM KJIacCaM HEOPraHUYEeCKUX
COEIMHEHHI, TEHETUYECKAs CBA3b HEOPraHUYECKUX BEUIECTB.

Knaccudukanus XuMHUUeCKUX peakuil o pa3IMyHbIM MpU3HAKaM (110 YUCITY
M COCTaBy Y4YaCTBYIOIIMX B pEaKIMU BELIECTB, MO TEIUIOBOMY 3(QeKTy, Mo
U3MEHEHUIO CTETEHEeW OKUCIEHUS XMMHUYECKUX 3JIEMEHTOB, MO0 OOpaTUMOCTH, IO
YUaCTHUIO KaTajau3aropa). JK30- U SHAOTEPMUUYECKUE PEAKIUH, TEPMOXUMHUUYECKHE
ypaBHEHHUS.

[lonsiTue 0 cxkOopocTHM XMMHUYECKON peakuuu. [loHsTHE 00 00paTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakuusax. [IoHsATHEe O TOMOT€HHBIX M Ie€TEPOTrEeHHBIX
peakumsix. [lonsatue o karanuse. [IoHATHE 0 XUMHUYECKOM paBHOBecUU. DakKTOpHI,
BIMSIOIIME HA CKOPOCTh XHMHUYECKOW PpEaKIUU U IOJIO)KEHHE XHMHYECKOIO
paBHOBECHSI.

OKHCIANTENBbHO-BOCCTAHOBUTENbHBIE  PEAaKIMM,  JJIEKTPOHHBIM  OajnaHc
OKHUCJIUTEJIbHO-BOCCTAHOBUTEIBHOM  pEaKLUU. CocraBneHue  ypaBHEHUU
OKHUCJIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUMH C  HUCHOJB30BAaHHEM  METOJa
AJIEKTPOHHOTO OaiaHca.



Teopus 37IEKTPOIUTUUYECKON NUCCOIUALIUNA. DJIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Karuvonbl, aHnoHbl. MexaHU3M AMCCOIMAIMU BEUIECTB C PA3JIMUYHBIMU BUIAAMU
XuMu4eckou cBsizu. CteneHp nuccounani. CUIIbHbBIC U CIIA0bIe DJIEKTPOIUTHI.

Peakiun noHHOrO oOMeHa. YCIIOBUS MPOTEKaHMs peaKkIuii HOHHOTO OOMEHa,
MOJIHBIE U COKpall€HHbIE HOHHBIE ypaBHEHUs peakuuil. CBoiCcTBa KHCIIOT,
OCHOBAHMI U COJIEH B CBETE MPEACTABICHUIN 00 3JIEKTPOJUTUYECKON TUCCOLUALUY.
KauecTBenHble peakuiun Ha MOHBI. [IOHATHE O THIPONIU3E COJEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHHUE C MOJENSMU KPHUCTAUIMYECKUX PEHIETOK HEOPraHUYeCKHUX
BEILIECTB — METAJUIOB U HeMeTauioB (rpadura M aiMasza), CIOXKHBIX BEIIECTB
(x70puaa HaTpus ), UCCIEA0OBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKOM peakIuu OT
BO3JICHCTBUS  Pa3NUYHBIX  (DAKTOPOB, HCCIEAOBAHHME  3JIEKTPOMPOBOIHOCTHU
pPacTBOPOB BELIECTB, IpOLIECCA JUCCOLMALIMHI KUCIIOT, IIEJI0YEH U coiel (BO3MOMXKHO
UCIIOJIb30BAaHUE BHUIEO MAaTEpUaIOB), IMPOBEIECHUE OIBITOB, WILTIOCTPUPYIOIINUX
NpU3HAKK IPOTEKAHUS peaKIuii HOHHOTO 0OMeHa (00pa30BaHUE OCaiKa, BbIIEIECHUE
rasza, oOpa3oBaHHE BOJbI), OMBITOB, WLIIOCTPUPYIOMIHUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX pEAKUUN (TOpeHHe, peakUuy pPa3iIoKEHHUs, COCIUHEHUS),
pacno3HaBaHUE HEOPTAHMUYECKUX BEUIECTB C OMOIIbIO KaYECTBEHHBIX PEAKIIMN Ha
VOHBI, pELIEHNE SKCIEPUMEHTAIIBHBIX 3a/1a4.

HeMmeTaunibl M UX coeIMHEHUS

OOmiass xapakTepucTuka rajgoreHoB. (OcCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (pu3mveckue CBOWCTBA MPOCTHIX
BEILIECTB — raJIOr€HOB. XMMHUYECKHUE CBOMCTBA Ha MPUMEPE XJI0pa (B3aUMOICHCTBUE
C MeTajulaMH, HeMeTajulaMu, Iesnodamu). XiopoBogopoxa. ComsHas KHUCIOTa,
XUMHYECKHE CBOWCTBA, IIOJNIydyeHUEe, NpuMeHeHue. JlencTteue xmaopa W
XJIOPOBOAOPO/IA HA OPraHU3M YEI0BeKa. BaxkHEUIINE XTOPUIBI U UX HAXOXKJICHUE B
IPUPOJE.

OO6mas xapakrepuctuka snemMeHToB VIA-rpymnmbel. OCOOCHHOCTH CTPOEHUS
aTOMOB, XapakTepHble CTeneHH okucieHusa. CtpoeHue U (U3MYECKHUE CBOMCTBA
IPOCTHIX BEIIECTB — KUCIOPOJA U Cepbl. AJIOTPONHBIE MOIU(DUKAIIUU KUCIOPOIA
u cepel. Xumudeckue cpoiicTBa ceprl. CepoBomopon, cTpoeHue, GuUnvecKue u
XUMUYeCcKre cBoMcTBa. OKCUABI Cepbl KAK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, u3MUeCKUe U XMMUYECKUE CBOMCTBA (0011IHMe KaK MPeICTaBUTENs
KJlacca KUCJIOT M creuuduyeckue). XUMHUYECKHE PEeakilMH, JIeKalue B OCHOBE
MPOMBIIIIJIEHHOTO CIOC00a TMONy4YeHHUs] CepHOM KHUCIOTHL. [Ilpumenenue cepHou
KUcHaoThl. CONMM CEepHOM KHCIOTHI, KAayeCTBEHHas peakUuus Ha Cyib(aT-HOH.
Haxoxnenue ceppl U €€ COECAMHEHUN B NpUpoae. XUMHUYECKOE 3arpsA3HEHUE
OKpyKarouiel cpeapl COCAUHEHUSIMU Cephbl (KHCIOTHBIC OXKAM, 3arps3HeHHE
BO3/IyXa M BOJOEMOB), CITOCOOBI €T0 MPEIOTBPAICHUS.



OO6mras xapakrtepuctuka 37aeMeHTOB VA-rpymmbsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTETICHH OKHCIICHUS. A30T, paclpoCTpaHECHHE B TPHUPOJIE,
duznuecKue u XMMUIeCKue cBoicTBa. KpyroBopor azora B nmpupoae. AMMHUak, ero
buznueckue U XUMUYECKHE CBOICTBA, NoJydeHue u npuMmeHenue. Conu aMMOHUS,
ux GU3NUECKUE U XUMUYECKHE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHHMS. A30THas KHCJIOTa, €€ TMoMydeHHe, (U3UIECKUe U XUMUYCCKHE
cBolicTBa (0OIIME Kak TMPEACTABUTENsI Kilacca KHUCJIOT W crenuduyeckue).
Hcnonp30BaHre HUTPATOB U COJIEH aMMOHUS B Ka4€CTBE MUHEPAIBHBIX YI0OPECHHIA.
XUMHUYECKOE 3arps3HEHNE OKPYKAIOIIEH Cpeibl COSTMHEHUSIMH a30Ta (KUCIOTHBIE
JOXKAW, 3arps3HEHUE BO3/AyXa, IMOYBBI M BOAOEMOB). Docdop, amioTpOINHbIE
monudukanuu Gocdopa, puznueckue u xumuueckue corcra. Okeun docdopa
(V) u dochopnas kuciora, Qpu3nuecKkue M XHUMHYCCKHE CBOMCTBA, TOJyYCHHE.
Hcnonp3oBanue GpochaToB B Ka4eCTBE MUHEPAIBHBIX YIOOPECHHUIA.

OO6mas xapakrepuctuka 3eMeHToB [VA-rpynnsl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEpHbIE CTENIEHU OKUCIICHHS. YIIIEpO/, AJTIOTPONHbIE MOIU(UKAIUH,
pacnpocTpaHeHue B MpUpoje, PU3NYECKUe U XUMUYECKHE CBOMCTBA. AJICOPOIIHSL.
Kpyrosopor ymepoga B mnpupome. Oxcuasl ymiepoaa, WX (QU3HUECKUE U
XUMHUYECKHE CBOWCTBA, JECWCTBHE Ha JKUBBIC OPraHW3Mbl, TOJIyYCHHUE U
npUMEHEHHUE. DKOJIOTMYECKUE MpoOJieMbl, CBs3aHHbIE ¢ okcuaoM yriepona (IV),
TUMNoTe3a MIO0ANTBHOTO TMOTEIUICHUS KJIMMara, MapHUKOBBIA 3dGdekt. YroiapHas
KACToTa W e€ comd, uX (U3MYEeCKHe W XWMHUYECKHE CBOWCTBA, TMOJMYyYCHHE U
npuMeHeHue. KauecTBeHHas peakiuss Ha KapOoHar-WOHBL. Vcmosib3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, POMBIIIIICHHOCTH U CEITbCKOM XO3SUCTBE.

[TepBoHauaIbHBIE TTOHITHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHEHUSIX
ymiepona (MeTaH, 3TaH, STUJICH, alleTHUIICH, TaHOJI, TIIUIIEPUH, YKCYCHAsI KUCJIOTA).
[TpupoaHbIe ICTOYHHUKH YIIEBOIOPOAOB (YTOJb, IPUPOIHBIH ra3, HEPTH), MPOTYKTHI
ux nepepabotku (OCH3WH), UX POIb B OBITY M NPOMBINUICHHOCTH. [loHsATHE O
OMOJIOTUYECKH BAKHBIX BEIIECTBAX: JKHpax, OClKaxX, YIJIEBOIAaX — M UX POJIH B
KU3HA 4YeloBeKa. MarepuaibHOE €IWHCTBO OPraHMYECKUX W HEOPTaHUYCCKHX
COE€IMHEHUH.

KpemHunii, ero ¢usnyueckue W XHUMHYECKHE CBOWCTBA, TMONy4YEHUE U
npuMmeHeHue. CoennHeHnst KpeMHUS B ipupose. O01me nmpeacTaBieHus 00 OKCUIe
kpemaus (IV) u kpeMHueBoil kucnore. CWIMKaThl, UX UCHOJIb30BaHUE B OBITY, B
POMBIIIJIEHHOCTH. Ba)kHelIne cTpouTeNbHbIE MaTepualibl: KepaMHKa, CTEKIIO,
IeMeHT, OeToH, kene300eToH. IIpoOmeMbl  OE€301ACHOTO  HCIIOIL30BAHUS
CTPOUTEIBHBIX MAaTEPHUAJIOB B MIOBCETHEBHOMN KH3HHU.

Xumuueckuit IKcnepumenm:

u3ydyeHre o0paslloB HEOPTraHWYECKHUX BEIIECTB, CBOMCTB COJSIHOW KUCIOTHI,
NPOBE/IEHNE KAaYECTBEHHBIX PEAKIUN Ha XJIOPHUA-HOHBI U HAOIIOJEHUE MPU3HAKOB



UX TPOTEKAHUsS, OMBITHI, OTpaxaronume (U3NUIECKUe U XUMUYECKHE CBOMCTBA
rajJjoreHoB MW HX COEAMHEHUN (BO3MOXKHO HCIOIL30BAHUE BHUIECOMATEPHUATIOB),
O3HaKOMJIEHHE ¢ 00pa3iiaMu XJIOPUAO0B (TaJIOT€HUI0B), 03HAKOMJIEHHE C 00pa3IaMu
ceppl U €€ COEAMHEHUSIMHU (BO3MOXHO HCIIOJIb30BAaHUE BHUACOMATEPHAIIOB),
HaOII0ZIeHUE TMpoliecca OOyIIIMBaHUA caxapa Mo IeUCTBHEM KOHIICHTPUPOBAHHOMN
CEpPHOI KUCIIOThI, U3yUCHHE XUMHUYECKUX CBOMCTB pa30aBIC€HHON CEPHOU KUCIOTHI,
MPOBEICHUE Ka4eCTBEHHOW peakluu Ha Cylb(aT-uoH U HabIIoeHre MpU3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (DU3MYECKUMH CBOMCTBaMHU a3oTa, (ocdopa U ux
COCTMHEHUI (BO3MOXKHO MCIOJIb30BaHUE BUIEOMATEPUAJIOB), 00pa3iiaMu a30THBIX U
dbocdopHbIX ynoOpeHuid, MoayuyeHue, coOUpaHue, paclO3HABAaHUE U H3YUCHUE
CBOMCTB aMMHaKa, IPOBE/ICHNE KaYeCTBEHHbBIX PeaKlMii Ha HOH aMMOHHUS U pocdart-
MOH Y U3y4YE€HHUE PU3HAKOB UX MPOTEKAHUSI, B3aUMOJIEUCTBUE KOHIEHTPUPOBAHHOM
A30THOM KHCJIOTHI C MeEIbl0 (BO3MOXHO HCIOJb30BAHUE BHUACOMATEPUAIIOB),
U3y4YEeHHE MOJEeNIed KpUCTAJUIMYECKUX PEeIETOK anmasza, rpadura, ¢ysuiepeHa,
03HAKOMJICHHUE C TIPOLECCOM aICOPOLIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM
yoI€M W YCTPOMCTBOM IMPOTHUBOTa3a, MOJMy4YeHHE, cOOMpaHUE, paclo3HaBaHHE U
U3y4YEHUE CBOMCTB YIVIEKHUCIOIO rasza, MPOBEJACHUE KaueCTBEHHBIX PEAKIMNA Ha
KapOOHAT Y CWJIMKAT-UOHBI U U3yUYCHHUE MPU3HAKOB UX MPOTEKAHUS, O3HAKOMJICHUE
C MPOAYKLIMEN CUIMKATHOM MPOMBIIIJIEHHOCTH, PELICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o teMe «BaxkHenire HeMeTaluIbl U UX COCIUHEHUSD).

MeTauiibl M UX COeIMHEHUS

OO0mras xapakTepucTUKa XUMHUUECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nosoxeHusa B Ilepuomnueckon cucreme xumuueckux siemeHtos . U.
MenneneeBa u ctpoeHusi aroMoB. CTpoeHne MeTaiioB. MeTtauinueckas CBsi3b U
METaJIMYecKasi  KpUCTaJUIM4ecKass  pemeéTka.  DJIEKTPOXUMHUYECKUU  psia
HanpsokeHud MetaiioB. dusnveckue U XUMUYECKUE CBOMCTBA MeTasuioB. OOue
crocoObl MOdy4YeHus: MeTamioB. [loHsATHE O KOPpPO3UU METAIOB, OCHOBHBIE
CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CriiaBsl (CTajdb, UyT'yH, JIOPATIOMUHUI, OpoH3a)
U UX IPUMEHEHHE B OBITY U MIPOMBIIIJIEHHOCTH.

[{enounble MeTaIBL: MOJNIOKEHUE B [lepuoguyeckoll cucTeMe XHMHYECKUX
anemeHToB /. . MeHneneeBa, CTpOEHHME MX aTOMOB, HAXOXKIEHUE B IPHUPO/IE.
du3nueckre U XUMUYECKHE CBOWMCTBA (Ha mpumepe HaTpus u kanus). OKCUIbI U
TUAPOKCHUIBI HATPUA U Kayiusl. [[puMeHeHue MEeT0UHbIX METAJIJIOB U UX COSAUHEHUH.

[I{enouHO3EMENBHBIE METAJIbI MarHuii M KaJbUUW: TIOJIOKEHUE B
[Iepnognueckor cucteme xuMudecknx 3nemeHToB 1. 1. MenneneeBa, CTpoeHUE UX
aTOMOB, HaXOXJeHue B mpupoje. Pu3nueckre U XMuMUUECKUE CBOMCTBA MarHus 1
Kanblus. Baxkueliye coequHeHnst Kaiablus (OKCUI, TUIPOKCU, coiin). JKECTKOCTh
BOJIbI M CIIOCOOBI €€ YCTPaHEHHUS.



AmmoMuHui: nonoxkeHue B [lepuonnueckoit cucteMe XUMUYECKUX 3JIEMEHTOB
JI. 1. Menneneesa, CTpoeHHE aroma, HaxoxKAeHUE B Inpupone. Pusmyeckue u
XUMUYECKHE CBOMCTBA amfOMUHUA. AMGBOTEpHBIE CBONCTBA OKCHAA M THAPOKCHU]IA
AJIFOMUHUSL.

JKene3o: nonoxenue B [lepuoanyeckor CHCTEME XUMUYECKUX AJIEMEHTOB /1.
N. Menneneesa, crpoeHue aromMa, HaxoxzacHue B npupone. dusznueckue u
XUMUYECKHEe CBOMCTRA xkee3a. OKCUbl, THAPOKCUALI U comu xeine3a (1) u xxenesa
(IIT), ux cocTas, CBOICTBA U MOIyYECHHE.

Xumuueckuit IKcnepumenm:

O3HAaKOMJIEHHE C oOOpa3laMu METauIOB U CIUIABOB, HUX (PU3NUECKUMHU
CBOMCTBaMH, HW3y4Y€HHE  pe3yJIbTaTOB  KOPPO3UM  METAIOB  (BO3MOXKHO
UCIIONIb30BaHUE BUJIEOMATEPUATIOB), OCOOEHHOCTEH B3aUMOJCHCTBUS OKCHIA
KaJblIUsl W HATpUsd C BOAOW (BO3MOXKHO HCIOJB30BAaHUE BHUACOMATEPHUAIIOB),
VCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, MPOLECCA TOPEHHUS XKejle3a B KUCIOPOJE
(BO3MOXXKHO  HCTOJB30BaHUE  BHUJICOMATEpPHATIOB), TMPHU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEAKIIUM Ha MOHBI: MarHus, KaJIbIKs, AJIIOMUHMSA, ITMHKA, skene3a (1I)
u xenesa (III), menu (II), HaOmroneHrWe U omMCcaHUE MPOILIECCOB OKpAIIMBAHUS
IUIaMEHU WOHAaMU HaTpus, Kaidus U Kajdblus (BO3MOXHO HCIOJIb30BaHUE
BUJICOMAaTEPHUAJIOB), UCCIICIOBAHUE aM(POTEPHBIX CBOMCTB T'MAPOKCH/IA aJTFOMUHUS U
TUJIPOKCHU/IA [IMHKA, PEIICHUE AKCIIEPUMEHTANIBHBIX 3a7ad 1o TeMe «BaxnHewnmme
METAJUIbl K UX COCTUHEHHUS.

XuMHuA ¥ OKpY:KaIIas cpeaa

BemecrBa u marepuanbsl B IMOBCEIHEBHOM XHU3HM YEJIOBEKa. be3omacHoe
WCITOJIb30BAaHHUE BEIISCTB M XMMHYECCKHX peakiuii B ObiTy. IlepBas momomps mnpu
XMMHYECKUX 0’KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arps3HEHHUE OKpYXKarlIlel cpeabl (MpeaenbHas IOoMyCcTUMast
KOHIIEHTpanus BemecTs, Aanee — [1/IK). Pons XxuMum B pelIeHUH SKOJIOTUUECKUX
npoOiem.

Xumuueckuit IKcnepumenm:

u3ydeHrue o0paslioB MaTepHuaioB (CTEKJIO, CIUIaBbl METAJIIOB, MOJIMMEPHBIC
MaTepHuaJbl).

Mesricnpeomemmnnie ceazu

Peanuzanua mexnpeaMeTHBIX CBSA3€M NpU M3YYEHWH XHUMUU B 9 Kiacce
OCYIIIECTBIISICTCSI 4Yepe3 MCIOJb30BaHWE KaK OOIIMX eCTeCTBEHHO-HAyYHBIX
MOHATHUHN, TaK W TOHATHH, SBISIONIMXCS CUCTEMHBIMU JIJI1 OTJIEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO [HUKJIA.

OOuue ecTecTBEHHO-HAayUHbIe TMOHATHS: HAy4yHbIA (DakT, ruUmoresa, 3aKoH,
TEOpHs, aHalu3, CHUHTE3, KiacCu(UKAIUA, TNEPUOIUYHOCTb, HAOIIOIECHUE,



OKCIIEPUMEHT, MOJECIUPOBAHNE, HW3MEPEHUE, MOJCNb, SBICHHUE, MAPHUKOBBIN
3¢ PeKT, TEXHOIOT S, MaTEPUAJIBL.

dwusnka: Marepusi, aToM, JIEKTPOH, TPOTOH, HEUTPOH, HOH, HYKJIHI, U30TOIIHI,
PaANMOAKTUBHOCTD, MOJIEKYJIa, AIIEKTPUYECKUIM 3aps, MIPOBOIHUKH,
MOJYIPOBOIHUKH, UAJICKTPUKH, (POTORIEMEHT, BEHIECTBO, TEJIO0, OOBEM,
arperaTHoe COCTOSIHME BEIIeCTBa, ra3, pacTBOpP, paCTBOPUMOCTbD, KPUCTAJUTMYECKas
peméTka, CruiaBbl, (U3MYCCKUE BEIMYMHBI, CIUHUIIBI H3MEPCHHS, KOCMHYCCKOE
IPOCTPAHCTBO, TUTAHETHI, 3BE3/1b1, CONHIIE.

buonorusi: ¢dotrocunres, npixanwe, Omocdepa, SKOCHUCTEMA, MHUHEPAITHHBIC
yaoOpeHus, MUKPOIJIEMEHThI, MAaKPOIJIEMEHTHI, TUTATCIIbHBIC BEIIECTRA.

['eorpadusi: armocdepa, runpocdepa, MUHEPAIIbI, TOPHBIE TTOPOJIbI, MOJE3HbIE
HCKOIIaeMbl€, TOTTUBO, BOJHBIE PECYPCHI.



IHINIAHUPYEMBIE PE3VJIIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JINUHOCTHBLIE PE3VJIBTATHI

JIn4HOCTHBIE pe3ylbTaTbl OCBOEHUS MPOTrpaMMbl OCHOBHOIO OOIIETro
o0pa3oBaHusl JOCTUTalOTCS B XOfe OOy4YeHHUss XMMHHU B €JIUHCTBE y4eOHOU WU
BOCIUTATEIIbHON JEATEIbHOCTH B COOTBETCTBUU C TPAJULMOHHBIMUA POCCUUCKUMU
COIIMOKYJIBTYPHBIMU M JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSMH, MPUHATHIMH B
oOlecTBe MNpaBWJIaMd M HOPMaMM MOBEJIEHUS M CHOCOOCTBYIOT IIpolieccam
CaMOTMIO3HAHUS, CAMOPA3BUTHUS U COIMAIU3AIMU O0YUYaAIOIIUXCSI.

JIndHOCTHBIE ~ pe3yNbTaTbl ~ OTPAXAlOT  TOTOBHOCTh  OOyYarOIIMXCS
PYKOBOJCTBOBATbCA CHUCTEMOM TMO3WUTHUBHBIX [IEHHOCTHBIX OpPHUEHTAlUd U
paclIMpeHUE ONbITa AEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpuoOTHYECKOr0 BOCTIUTAHUSA

LIEHHOCTHOI'O OTHOLIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUUYECKOMY U
HAy4YHOMY HACJICIMIO, ITOHMMAaHWs 3HAYEHUsS XHWMHUYECKOW HAyKHU B JKU3HU
COBPEMEHHOI0 OOIIECTBA, CIOCOOHOCTH BIAAETh JOCTOBEpHON HH(MOpMalmeit o
NEPENOBBIX JOCTWKEHUAX W OTKPBITUSAX MHUPOBOM M OTEYECTBEHHOW XUMUHU,
3aMHTEPECOBAHHOCTY B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIMTAHMS:

NPEACTABICHUS O COIMAIbHBIX HOPMAax M TMPaBUJIAX MEKINYHOCTHBIX
OTHOIICHU B KOJUICKTUBE, KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOU, YUeOHOUCCIIE0BATEIHCKOM, TBOPUECKOM 1 IPYTUX BUIAX NCITCILHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JESATEILHOCTH TPU BBINOJIHEHUU
y4eOHBIX, IMO3HABAaTEIbHBIX 3a/1a4, BBITIOJIHCHUU XWMHUUYECKHUX DSKCIEPUMEHTOB,
CO3/IaHUH YUYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3AMMOIIOHUMAHUIO U B3aUMOTIOMOIITU
B MPOILIeCCE 3TOM yueOHON eATENbHOCTH, TOTOBHOCTH OIICHUBATh CBOE MOBEICHUE
Y TMOCTYIIKM CBOMX TOBAPUIIEH C TMO3UIMAM HPABCTBEHHBIX U IMPABOBBIX HOPM C
y4ETOM OCO3HAHUS MOCIEACTBUI NOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUA:

MHPOBO33PEHYECKHAE TPEJICTABICHUS O BEIIECTBE W XMMHYECKOM PEAKIHUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKH M COCTABJISIONIUE
OCHOBY ISl TIOHUMaHUsSI CYIIHOCTH HAYyYHOM KapTHUHBI MHUpa, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS TPUPOABI, B3aHMMOCBS3SIX YEJIOBEKA C
MIPUPOTHON CPENIO, O POJIM XUMHUHU B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MIO3HABATEJIbHBIE MOTHUBBI, HAIPABICHHBIE HA TMOJIYYEHUE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOIUMBbIE JUIsi OOBSCHEHHS HaOII0MaeMbIX IPOILIECCOB U SIBJICHUH,
NO3HABATEIbHON, WH(MOPMAIIMOHHONW W YHTATEIhCKOM KYJIBTYpbl, B TOM YHCIIE
HABBIKOB CAMOCTOSITEILHOM pPabOThl ¢ y4eOHBIMM TEKCTaMH, CHPaBOYHOMU



JUTEPATypOH, MTOCTYMHBIMA TEXHUYECKUMHU CpEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEHHI0O M TO3HAHMIO, JI0003HATEIbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €aMO0Opa30BaHUIO, TPOEKTHOW U HMCCIENOBATEIbCKOM
JeSATETbHOCTH, K OCO3HAHHOMY BBIOOpY HANpPaBICHHOCTH U YPOBHS OOy4YECHHS B
JlaIbHEHIIEM;

4) GpopMHUPOBaHUSA KYJIbTYPbI 310POBbSI:

OCO3HAHME UEHHOCTH >KM3HHU, OTBETCTBEHHOIO OTHOIIEHUSI K CBOEMY
3I0pPOBbI0, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 >KM3HU, OCO3HAHUE TOCIEIACTBUN W
HETMPUATHE BPEIHBIX MPUBBIYEK (YHIOTpeOICHUSI aJIKOTOJIsl, HAPKOTUKOB, KypEHHs),
HEOOXOUMOCTH  COOJIOACHMSI MpaBWJI OE30MAaCHOCTH TNpU  OOpallleHUu ¢
XUMHUYECKUMH BEIIECTBAMU B OBITY M pPEaIbHOM JKU3HMU;

5) TpynoBOro BocnuTaHus:

MHTEpEC K MPAKTUUYECKOMY U3YUYEHHIO MpodeccHil U Tpyaa pa3IuyHOTO poja,
yBaKEHHE K TPYLy U pe3yJbTaraM TPyAOBOU JEATEILHOCTH, B TOM YHCJIE HA OCHOBE
NPUMEHEHUS  MPEAMETHBIX 3HAHUW TO0  XUMHUH, OCO3HAHHBIM  BHIOOP
WHJUMBUIYaJbHOW TPACKTOPUU MPOJOJKEHUSI 00pa30BaHUs C YUYETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEIHON NMpoheCcCHOHAbHOMN EeATeIbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH @/IalITUPOBATHCS B IPOHECCUOHATBLHOM CpefIe;

6) 3K0JIOrM4€eCKOr0 BOCIIMTAHUSA :

AKOJIOTMYECKH 11€JIECO00pPa3HOE OTHOIICHUE K MIPUPOJIE KaK UICTOYHUKY KU3HU
Ha 3emMJjie, OCHOBE €€ CyIIECTBOBaHUS, IMOHMMAaHUE LIEHHOCTU 3I0pPOBOTO U
O0e3omacHOro o00Opas3a JKH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3nUecCKOMy W TICUXHYECKOMY 3I0POBBIO, OCO3HAHHE IIEHHOCTH COOJIOICHUS
paBujl OE30MaCHOrO MOBEACHUS MPU pabOTe C BELIECTBAMU, & TAKKE B CUTYAIIUsX,
YTPOXKAIOIIUX 370POBBIO U KU3HHU JIOZCH;

CIIOCOOHOCTU MPUMEHSTh 3HAHUS, MOJy4YaeMble MPU W3YUYEHUU XUMHH, IJIS
pemeHns 3a1ad, CBA3aHHBIX C OKPY/KAIOIIEH IPUPOAHON CPENOH, I MOBBIIECHUS
YPOBHS  JKOJIOTMYECKOM  KyJAbTYpbl, OCO3HaHHUS II0OAbHOTO  Xapakrepa
AKOJIOTUYECKUX TPOOJIIeM U MyTell MX PElIeHHs MOCPEACTBOM METOJ0B XUMHH,
AKOJIOTMYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B IMO3HABATEIbHHOM,
KOMMYHUKAaTUBHOM U COLIMAILHOM MPaKTHUKE.

METAINPEIMETHBIE PE3VJIBTATBI

B cocraBe wmeTanpenMETHBIX PpE3yJAbTaTOB BBIACISAIOT 3HAYMMBbIC IS
dbopMHUpPOBaHUST MUPOBO33PEHUS OOIIEHAYYHbIE TOHATUS (3aKOH, TEOPHUS, TPUHIIUII,
runores3a, (akt, cucTema, TMPOLECC, OKCIEPUMEHT U JIpyroe.), KOTOpbIe
UCIIONIB3YIOTCS B €CTECTBEHHO-HAYyUHBIX YYEOHBIX MpeIMeTax W IMO3BOJSIOT Ha
OCHOBE 3HAaHWU W3 ITHX MPEIMETOB (hOPMHUPOBATH MPENCTABICHUE O IIEJIOCTHOMN



HAyYHOW KapTWHE MUpPA, U YHUBEPCAJIbHbIC YUeOHbBIC ACHCTBUS (TI03HABATEIbHbIC,
KOMMYHUKATUBHBIE, PErYISTUBHBIE), KOTOpble 00ecneynuBaoT (OPMUPOBAHUE
TOTOBHOCTH K CAMOCTOSITEIbHOMY IUIAHMPOBAHUIO M OCYLIECTBICHUIO Y4YEOHOMU
NEATEIIbHOCTH.

Ilo3HaBaTe/ibHbIe YHHBEPCAJIbHBbIE Y4eOHbIE NeHCTBHUS

ba3oBbie joruyeckue JeMCTBUSA:

YMEHHUS HCIOIb30BaTh MPUEMBI JIOTHYECKOTO MBIILICHUS TMPU OCBOCHUHM
3HAHUMW: PACKPBIBATh CMBICI XUMHUYECKUX MOHATHUM (BBIACISATH MX XapaKTepHbIC
NPU3HAKH, YCTAHABIMBATh B3aUMOCBA3b C JAPYTMMHU MOHATHUSIMU), MCIOJIb30BaTh
NOHATHUA JJIs1 OOBACHEHUS OTJIENbHBIX (PAKTOB U SIBJICHUM, BHIOWpPATh OCHOBAHUS U
KPUTEPHUH ISl KJIacCU(PUKAIIMU XMMUYECKUX BEUIECTB U XUMHUYECKHX PEaKIUH,
yCTaHABJIMBATh MPUYUHHO-CJIC/ICTBEHHBIE CBSI3W MEXIYy OObEKTaMU H3Y4YCHUS,
CTPOUTH JIOTMYECKHUE PACCYyKJCHUS (MHIYyKTUBHBIC, JEAYKTUBHbIC, M0 aHAJIOTHH),
JieJaTh BBIBOIBI U 3aKJIFOUCHUS,

yMEHHE TMPUMEHATh B Tpolecce IMO3HAHUA TOHATUS (MpPEAMETHBIE U
METaIrpeaMETHbBIE), CAMBOJIMYECKHUE (3HAKOBBIE) MOENH, UCIIONb3YEMBIE B XUMUH,
npeoOpa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICIIbHBIC MPE/ICTABICHUS —
XUMUYECKUNA 3HaK (CUMBOJ OJJIEMEHTA), XUMHUYeckas QopMyla W ypaBHEHHE
XUMHUYECKOW peakIuu — MPHU PElIeHUH y4eOHO-TI03HABATENbHBIX 3a/1a4, C Y4ETOM
ATUX MOJEIBHBIX IMPEICTABICHUI BBISBIATh U XAPAKTEPU30BaTh CYIIECTBEHHbIC
MPU3HAKUA U3YYAEMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMUYECKUX PEaKIUH,
BBISIBIIATH  OOIME€  3aKOHOMEPHOCTH, TMPUYUHHO-CIEACTBEHHBIC CBSI3HM WU
IPOTUBOPEYUS B U3yUaeMbIX MPOIECCAaX U SIBICHUSX.

ba3oBble ucciaenoBareJbCcKHe AeMCTBHUA:

YMEHHUE UCIIOJIb30BaTh IOCTABJICHHBIE BOIPOCHI B Kauye€CTBE HHCTPYMEHTa
MO3HAHMS, @ TAK)KE B KAUECTBE OCHOBBI JIJIs1 (DOPMUPOBAHUS TUIIOTE3BI 11O MIPOBEPKE
IPaBUIILHOCTH BBICKA3bIBAEMBIX CYKICHUN;

NPUOOPETEHNE ONBbITA IO TUIAHUPOBAHUIO, OPTaHU3AMA W TPOBEICHUIO
YUYEHUYECKUX OKCIIEPUMEHTOB, YMEHHME HaOMogarhb 3a XOJIOM IpoIlecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATh €r0 pe3yJbTar, (PopMyIUpoBaTh 0000IIECHUS U
BBIBOJIBI 10 pe3yIbTaTaM MPOBEIEHHOTO OIBITA, UCCIEAOBAHUS, COCTABIISITh OTUET O
IpOJIeJIaHHOM padoTe.

Pab6ora ¢ undgopmanueii:

yMEHHE BBIOUpaTh, aHAJIM3UPOBATH U HHTEPHPETUPOBATH HHPOPMALIUIO
Pa3IUYHBIX BUJIOB U (POPM MPEACTABICHUS, MOTYYAEMYyIO0 U3 Pa3HbIX UCTOYHHKOB
(Hay4YHO-TIOMYJIIpHAST  JIUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPABOYHBIE
nocobusi, pecypchl HHTepHETa), KPUTUYECKU OIICHUBATHh MPOTUBOPEUYUBYIO U
HEI0CTOBEPHYIO MHPOPMALIUIO;



YMEHHE NPHUMEHATh Pa3jJu4HbIE METOJBI M 3alpOChl MPU IOUCKE U OTOOpE
UH(POPMALlMM WU COOTBETCTBYIOIMX JIaHHBIX, HEOOXOIHWMBIX [JIs1 BBINOJIHEHUS
y4eOHBIX U MO3HABATENbHBIX 337a4 ONpPEACIEHHOTO THIA, IPUOOPETEHUE OIbITa B
o01acT  HCMOJIb30BaHUS  MHGOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOIl aKTUBHOIO MCIIOJIb30BAHUS PA3JIMUHBIX MOUCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BbIOMpATh ONTUMAIbHYIO (GOpMY MpEACTaBICHUS UHPOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 3aJlaud  HECJIOKHBIMU CXEMaMH, JuarpaMmMmaMu,
IpyrumMu opMaMu TpauKy U UX KOMOUHAIUSIMU;

YMEHHE UCHOJb30BaThb W aHAIM3UpPOBaThb B Ipolecce ydyeOHOU U
UCCJIEIOBATENIbCKON JEATENbHOCTH MH(POPMALIMIO O BIMSHUU MPOMBIIUIEHHOCTH,
CEJIBCKOTO XO35MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY>KAIOIIeH TPUPOIHOM CPEbI.

KoMMmyHnKaTMBHBIE YyHUBEPCAJIbHbIE Y4eOHbIEe JeCTBHS:

yMEHUS 3a7]aBaTh BOMPOCHI (B X0/Ie Auajiora u (Win) JUCKYCCUH) MO CYyIIECTBY
oOcyxngaeMolt Tembl, (OPMYIUPOBaTh CBOM TMPEMJIOKEHHUS OTHOCHUTEIIBHO
BBITIOJTHEHUS TIPEJIJIOKEHHOM 3a1a4u;

YMEHUS  TOPEACTAaBIATh  MOJYyYEHHBbIE  PE3yJbTaTbl  IO3HABATEIIbHOU
NEATENbHOCTH B YCTHBIX M TUCBbMEHHBIX TEKCTAX; 1€J1aTh IPE3EHTALIUIO PE3YIBTATOB
BBITIOJIHEHUSI XUMUYECKOTO SKCIIEpUMEHTa (J1a00paTOpHOTrO OIbITa, J1abopaTopHOH
paboThI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOEKTA);

YMEHHS Y4eOHOro COTpYJHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
NI03HABATEIbHOW U UCCIIEI0BATENBCKON AESTENIBHOCTH IPH PEILIEHUH BO3HUKAIOIINX
npoOjgeM Ha OCHOBE Yuéra OOIIMX HWHTEPECOB M COIVIAaCOBAHUS IMO3UIUN
(o6cyxieHusi, 0OMEH MHEHUSIMHU, «MO3TOBBIE IITYPMBbD», KOOPIUHALUS COBMECTHBIX
JIENCTBUH, OTIpeIeNICHne KPUTEPUEB TI0 OIEHKE KaueCTBAa BBHIMOJIHEHHOU PabOThI U
TpyTHE).

PeryasiTuBHbIe YyHUBepPCaJbHbIEe YUeOHbIE 1eliCTBUS:

YMEHHE CaMOCTOATEIBHO OMNPEACNsITh WENH JEITeNbHOCTH, IJIaHUPOBATh,
OCYUIECTBIIATh, KOHTPOJUPOBaTb M MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NesATEeNbHOCTh, BBIOUpaTh HanbOosee 3(pPeKTUBHBIE CIOCOOBI pelIeHUs] y4eOHbIX U
MO3HABATENbHBIX 3a/1a4, CAMOCTOATEIBHO COCTAaBJISATh WU KOPPEKTUPOBATH
NPEJIOKEHHBIM  allTOPUTM  JACHCTBUN TIPU BBIMOJIHEHUH 3aJaHUid € y4ETOM
NIOJyYE€HHsI HOBBIX 3HaHUU 00 M3ydaeMbIX OOBEKTAaxX — BEIIECTBAX M PEAKLHMIAX,
OLICHMBAaTh COOTBETCTBUE IOJYYEHHOIO pPE3yJbTara 3asBICHHOW €M, YMEHHE
UCIIOJIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, MpeJiaraéMble B YCIIOBUU 3aJJaHUM.

HNPEJAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX pPE3YJAbTATOB IO OCBOEHUIO 005A3aTE€IbHOIO
COJEp)KaHMS, YCTAHOBJIEHHOIO JAHHON QeaepanbHON paboueid MporpaMmon,
BBIJICNIAIOT: OCBOCHHBIE OOYyYarOUIMMHUCS HAy4YHbIE 3HAHMS, YMEHUS M CHOCOOBI
nercTBuil, crenupuUecKue JUIS  NPEAMETHOH o0macTu  «XHMHS», BB



NEATENBbHOCTH 1O  IOJYYEHHIO HOBOIO  3HAaHHSA, €ro  HWHTEpIpeTaluH,
npeo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYalIUAX.

K koniy oOyueHust B 8 kiiacce npeaMeTHbIE pe3yabTaTbl HA 0a30BOM YPOBHE
JOJIKHBI OTpaXKkaTh C(HOPMUPOBAHHOCTH y 00yUaIOUTUXCA YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX MOHSITUN: aToM, MOJIEKYIa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh
(omHOpOAHAST U HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAsI U
MOJIEKYJISIpHAsE Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Mmacca,
MaccoBasi JIOJIsl XUMUYECKOTO DJIEMEHTa B COCIMHEHUH, MOJISIPHBIA 00BEM,
OKCHJ], KHUCIJIOTa, OCHOBaHHE, COJb, AJIEKTPOOTPHUIATEIBLHOCTb, CTENECHBb
OKHUCJICHMS, XMMUYECKasl peakius, Kiaccu(UKAIMs peakuui: peakuuu
COCIMHEHUS, PEaKUUU PAa3JIOKECHUs, pPEaKIUU 3aMEIICHUs, pPEeakinu
oOMeHa, 9K30- U YHIOTEPMUUECKUE PEaKINU, TETIOBON IPPEKT peaKiiuu,
SAJIpO aToMa, SJIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTallb, paJInyC aTroMa,
XUMUYECKasl CBA3b, MOJISIPHAS W HEMOJISIPHAS KOBAJIICHTHAS CBSI3b, MOHHAs
CBA3b, HWOH, KaTMOH, AaHWUOH, pacTBOp, MaccoBas JOJs BEIIEeCTBa
(IpoleHTHas! KOHIIEHTpPAIlKs) B paCTBOPE;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHUMHUYECKUX TMOHATUM U
MPUMEHSTH 3TU NOHATHUSA MPY ONMCAHUU BEILLIECTB U UX NPEBPALICHUM;
UCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIHMKY JIJII COCTAaBIICHUS ()OPMYJT BEIIIECTB
Y YPAaBHEHUN XUMUYECKHUX PEAKIIUI;

OTPEIENSATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENEHb  OKUCJEHHUS  DJJIEMEHTOB B  OWHapHBIX  COEJUHEHUSX,
MPUHAJIEKHOCTh BEIIECTB K OMNPEIEIEHHOMY KIAcCy COEAUHEHUU MO
dbopmynam, BHJ XUMHYECKOM CBsS3U (KOBaJ€HTHasi W HWOHHas) B
HEOPTraHUYECKUX COCTUHCHUSX;

packpeiBath cmbica Ilepuogmueckoro 3akona JI. M. Menneneesa:
JIEMOHCTPUPOBATh MOHUMAHUE MEPUOIUUECKON 3aBUCUMOCTH CBOICTB
XUMUYECKUX DJIEMEHTOB OT uX mosioxkeHus B llepumomuueckoi cucreme,
3aKOHOB COXPAaHEHHUsI MACChl BEIIECTB, IMOCTOSHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIPHOTO YYEHUS, 3aKOHa ABOTaipo;

OMMCHIBATh W XapakTepu3oBarh TabmuuHyro (opmy Illepuogmaeckoi
CUCTEMbl XHMMHMUYECKMX DJEMEHTOB: pa3jinyaTh TMOHATHUS  «IJIaBHAs
noarpynmna (A-rpymnmna)» u «modounas noarpynna (b-rpymnma)y», Manbie u
OOJbIIME TEPUOABI, COOTHOCUTH OOO3HAYEHUs, KOTOPhIE HMEIOTCS B
tabnmune «llepuoamueckass cucrema xumuueckux snemeHtoB [, U.
MenneneeBa» C UYHCIOBBIMM XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB
XUMHYECKUX 3JIEMEHTOB (COCTaB U 3apsij AJipa, 0011ee YUCIIO 3JIEKTPOHOB U
pacrpeieieHUue UX Mo IEKTPOHHBIM CIIOSIM);



KJIACCU(PHUIMPOBATh XUMHUYECKUE HIIEMEHThI, HEOPraHMYECKHE BEIIECTBA,
XUMUYECKHE peakiuu (110 YHMCIy M COCTaBy YYACTBYIOLIMX B pPEaKLUUU
BEILECTB, [0 TEIUIOBOMY 3(PPeKTy);

XapaKTepHu30BaTh (OMHUCHIBaTh) OOLIME XUMHYECKHE CBOMCTBA BEILECTB
pa3IuYHbBIX KJIACCOB, MOATBEPXKAAs ONMCAHUE NIPUMEPAMH MOJIEKYISPHBIX
YpaBHEHUI COOTBETCTBYIOLIUX XUMHUYECKUX PEAKIIMIA;

MPOTrHO3MPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX Kau€CTBEHHOTO
COCTaBa, BO3MOXXHOCTUM IIPOTEKAHHsS XHUMHYECKUX IpPEBpALICHUN B
Pa3IUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO  MOJISIPHYIO MacChl BEILIECTB,
MacCOBYIO JIOJIF0 XHMHUYECKOIO 3JIEMEHTa MO (OopMysie COEAUHEHUS,
MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOU PEAKIINY;

IPUMEHSATH OCHOBHBIE ONEPALIUN MBICIIUTEILHOMN E€ATETbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHUE, O0OOIIEHME, CUCTEMATU3ALMIO, KIIACCU(PUKALUIO,
BBISIBJICHUE ITPUYMHHO-CIIEICTBEHHBIX CBA3€H — JUISI U3yYEHHs CBOMICTB
BEIIECTB M XUMHYECKUX PEaKLUUl, €CTECTBEHHO-HAyYHbIE METOJIbI
MO3HAaHUSA — HAOIIONEHHE, W3MEpPEHHUE, MOJIEITUPOBAHUE, HKCIEPUMEHT
(peaJIbHBIN M MBICIICHHBIN);

CJIeZIOBaTh MPaBUIIaM MOJIb30BaHUS XUMUUECKOH MOCYA0H U 1a00paTOpHBIM
o0OpylOBaHMEM, a TaKkKe IMpaBUjIaM OOpallleHusT C BEIIeCTBAaMU B
COOTBETCTBHUM C HWHCTPYKLMSMHU IO BBIIOJHEHUIO J1aDOPATOPHBIX
XMMHUYECKHX OMBITOB MO MOTYUYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(Bomopozma M KHUCIOpOAA), MPUTOTOBIEHUIO PACTBOPOB C OINPENEIEHHOU
MacCOBOW [JIOJIEM pacTBOPEHHOIO BEIIECTBA, IJIAHUPOBATb U IIPOBOJIUTH
XUMHUYECKHUE IKCIEPUMEHTHI MO PACHO3HABAHUIO PACTBOPOB IIeJIOUeld U
KHCJIOT C TIOMOILBIO UHAUKATOPOB (JIakMycC, (peHonTanenH, MeTUIOPaHK U

JpyTHE).

K xoHiy oOyuenus B 9 kjacce rnpeaMeTHbIE pe3yabTaTbl Ha 0a30BOM ypOBHE
JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTD y O0yUaIOUIUXCA YMEHUI:

pacKpbIBaThb CMBICI OCHOBHBIX XUMHUYECKUX TMOHSITHUH: XUMHUYECKHMA
AJIEMEHT, aTOM, MOJIEKyJla, HOH, KarhuOH, aHWOH, IPOCTOE BELIECTBO,
CIIO)KHO€ BEILECTBO, BaJIEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTh, CTENEHb
OKHUCJICHHS, XUMUYECKasl pPeaKIusi, XUMUYECKasl CBSA3b, TEIJIOBOU 3 deKT
peakiuu, MOJb, MOJSPHBIA  O0BbEM,  PACTBOp,  AJIEKTPOJIHTHI,
HERJIEKTPOJIUTHI, 3JEKTPOJIUTUYECKAs] TUCCOLMAINS, PEAKUUU HOHHOIO
oOMEHa, Karaju3arop, XUMHUYECKOE paBHOBECHE, OOpaTUMble H
HeoOpaTUMbIe pPEaKUWH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKHUCIIUTENb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJIJIOTPOIHS,



aM(pOTEPHOCTb, XUMUYECKas CBSI3b (KoBaJIeHTHas, MOHHAs,
MEeTaJJINYecKasl), KpHUCTaJUIMUecKasi pemi€Tka, KOpPpo3usi METaslioB,
CIUIaBbl, CKOPOCTh XUMHUYECKOM PpEAKLUHH, MPEAETbHO JOMyCTUMAs
koHueHTpauus [1/IK BemecTna;

WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHUMHUYECKUX TMOHATUN U
MPUMEHSITh 3TU TIOHATHUS NMPU ONMCAHUU BEIIECTB U UX NPEBpaICHUM;
HCII0JIH30BaTh XMMUYECKYIO CHUMBOJIUKY JJIsI COCTaBIICHUS (DOPMYJI BEIIECTB
Y YPAaBHEHUN XUMUYECKUX PEAKLIUM;

ONPEENATh BAJIEHTHOCTh U CTEIIEHb OKUCJIEHUS XUMHUUYECKUX 3JIEMEHTOB B
COCMHEHUSAX PA3JIMYHOIO COCTaBa, IPUHAICKHOCTh BEIIECTB K
ONpeAeIEHHOMY KJIacCy COEOUWHEHUM 1o (opmynaMm, BHII XUMHYECKOU
CBA3M (KOBaJ€HTHAs, WOHHAs, METAJUIMYECKas)) B HEOPraHUYECKUX
COCIMHEHUAX, 3apsj MOHA 10 XMUMHUYECKOU (opmylie, XapakTep Cpeibl B
BOJHBIX PAaCTBOPAX HEOPraHWYECKUX COCAWHECHUH, TUI KPUCTAJINYECKON
PEMIETKY KOHKPETHOTO BELIECTBA;

packpbiBaTh cMmbIci l[lepuomnueckoro 3akona [I. WM. MeHneneeBa u
JIEMOHCTPUPOBAaTh €ro IOHUMAHHWE: ONHUCHIBATH M XapPaKTEPU30BaATh
Tabnuunyo (opmy Ilepuoandeckoil cUCTEMbl XHMHUYECKHUX DJIEMEHTOB:
paznuyarh MOHATUSA «IMaBHas nonarpymnmna (A-rpynma)» U «1moOodHas
noarpynna (b-rpynma)», Maneie u OonblliMe TEPUOIBI, COOTHOCHTH
0003HauEHUsI, KOTOPbIE UMEIOTCS B IEPUOUYECKON TAOIHIIE, C YUCTOBBIMU
XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB XMMHYECKHUX JJIEMEHTOB (COCTaB U
3apsan  sApa, OOIIee YHCIO OJJIEKTPOHOB M paclpelesieHHe HX TI0
AIIEKTPOHHBIM CII0SIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHHU
CBOMCTB 3JIEMEHTOB M UX COCIMHEHHWI B Mpejenax MallblX MEepPUOJIOB U
[JIaBHBIX TIOJICPYIII C YYETOM CTPOCHHS UX aTOMOB;

KJ1acCU(UIIMPOBATh XUMHUYECKHUE DJIEMEHThI, HEOPraHMYECKHE BEIECTBa,
XUMUYECKHUE peakiuu (M0 YUCIY U COCTaBy YYacTBYIOIIMX B pPEaKIUU
BEILIECTB, MO TEIIOBOMY 3(PQEeKTy, M0 U3MEHEHUIO CTENEHEW OKHUCIICHUs
XUMHUYECKHUX 3JIEMEHTOB);

XapaKTepu3oBaTh (OMHCHIBATh) OOIME W CchenuUUecKue XUMHUYECKUE
CBOWMCTBA MPOCTBIX M CIOXHBIX BEIIECTB, NOATBEPXKAAs OIMUCAHUE
npuMepaMi MOJICKYJSIPHBIX W HMOHHBIX YpPaBHEHUW COOTBETCTBYIOIIUX
XUMUYECKUX PEaKIIHil;

COCTaBJIATb YPAaBHEHHSI AJEKTPOJIUTHUECKOM JAUCCOLMALMHM  KHUCIOT,
LIEJI0YEN U COJIEW, TIOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIM HOHHOIO
oOMeHa, ypaBHEHHUS pEaKiui, TMOATBEPKAAIONIUX CYIIECTBOBaAaHUE
TEHETUYECKOM CBA3U MEK/y BEILIECTBAMHU PA3JIMYHBIX KJIACCOB;



pPacKphIBaTh CYIIHOCTh OKHCIHUTEIHbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEICTBOM COCTABJICHHS JIEKTPOHHOTO OajaHca 3THX PEaKIInii;
MIPOTHO3WPOBATh CBOWCTBA BEIIECTB B 3aBHUCHMOCTH OT WX CTPOCHWS,
BO3MOYKHOCTH TIPOTEKAaHUS XUMHUUYECKHUX TIPEeBpaIlleHU B pPa3IWYHBIX
YCIIOBUSX;

BBIYHCIIATH OTHOCUTEIIBHYIO MOJICKY/ISIPHYIO i MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XHUMHYECKOTO 3JIEMEHTa 10 (OpMyJie COCIHHCHWS,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI 110 YPABHEHUIO
XMMHUYECKON PEaKIUH;

coOroaTh MpaBujia MOJb30BAHMS XUMHYCCKON MOCYI0M U J1abopaTopHBIM
obopynoBaHHEM, a TakKe TpaBuja oOpalleHuss C BeIIeCTBAMU B
COOTBETCTBHM C MHCTPYKIIMSMH II0 BBIMIOJHEHHUIO J1a00OPAaTOPHBIX
XUMHUYECKHX OIMBITOB IO TIOMYYCHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMMaka M yIJIEeKUCIIOro ras3a);

MIPOBOJIUTH PEAKIIMH, TTOITBEPIKIAFOIINE KAaUeCTBEHHBI COCTAB Pa3IMYHBIX
BEIIICCTB: PACMO3HABaTh OIBITHBIM IyTEM XJIOPHA-, OPOMHA-, HOIWA-,
KapOoHar-, (ocdar-, cwimkar-, cyabdar-, THIPOKCHI-UOHBI, KAaTHOHBI
aMMOHHS W WOHBI M3YYCHHBIX METAJIJIOB, MPHUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

MIPUMEHSTh OCHOBHBIE OIEPAIIMH MBICIIUTEIIBHOM JEATSIbHOCTH — aHAJIN3 U
CUHTE3, CpaBHEHHE, 0000IIEHNE, CUCTEMAaTU3alINIO, BBISIBICHUE IPUYUHHO-
CIICICTBCHHBIX CBS3CH — 1 M3YUYEHUS CBOWMCTB BEIIECTB M XMMHUYCCKHUX
peakIui, eCTeCTBEHHO-HAyYHbIe METOABl II03HAHUS — HaOIIOICHHE,
HU3MEpPEeHHE, MOJICIIMPOBAHNE, SKCIICPUMEHT (PEeaTbHBIN M MBICIICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHHUE 8 KJIACC

JJIeKTPOHHBIE (LU (POBHIE)
N KosnuecTBO 4acos o0pa3oBare/ibHbIE pecypcChl
[1]
r[/_n HaumeHnoBaHue pa3/ie/ioB U TeM MPOrpamMMbl
IIpakTHyeckue
KonTponbubie
Bcero padoThI
padoTbI
Paznea 1. IlepBoHayajibHble XMMHYECKHE MOHATHS
11 Xumus — BakHas 001aCTh €CTCCTBO3HAHUS U 5 ) bubmoreka [IOK
' MIPAKTHYECKON eI TETHPHOCTH YeJIOBEKa https://m.edsoo.ru/7f41837¢
Bbubnuoreka [IOK
1.2 BemectBa 1 XuMHU4YeCKHe peakivu 15 1 https://m.edsoo.ru/7f41837c
Uroro no pazneny 20
Pasnen 2. BaxkHeiilne npeacTaBuTe 1 HEOPraHu4eCKNX BellleCTB
bubnuoreka [IOK
2.1 Boznyx. Kucnopoa. [lonstie 06 okcumax 6 https://m.edsoo.ru/7f41837¢
bubnmoreka [IOK
2.2 Bonopon. [lonsitue o KuciaoTax u comsx 8 1 https://m.edsoo.rw/7f41837¢
bubnmoreka [IOK
2.3 Bopna. PactBopsl. [ToHsTHE 00 OCHOBaHMSIX 5 1 1 https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCChl HEOPTraHUYECKUX 1 1 1 bubnmoreka [IOK
' COCJIMHEHUI https://m.edsoo.ru/7f41837¢c
Hroro no paspeny 30

Pazgea 3. [lepuonuyeckuii 3akon u [lepuoguyeckasi cucrema xumnueckux 31eMenToB . U. MenaeneeBa. Ctpoenue aroMoB. XMMHUYeCKas
cBsI3b. OKHCJINTENbHO-BOCCTAHOBUTE/IbLHBIE PEAKLIMHU

31| onons o roamn L B ; BuGmtorexa LIOK
’ T https://m.edsoo.ru/7f41837¢
MenaeneeBa. CTpoeHue aroma

39 Xumuueckas cBiI3b. OKHCIUTEILHO- ] ) Bbubnuoreka [IOK
) BOCCTAHOBHUTEJILHBIC PEAKITUU https://m.edsoo.ru/7f41837¢
bubnuoreka [IOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa [IOK
p P https://m.edsoo.ru/7f41837¢

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 5
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9 KJIACC

KoumuecTBo yacon DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM undposbie
Ne ni/m P Koutpoabnbie | IlpakTtuyeckue (mupp )
NMPOrpamMMblI Bcero o0pa3oBare/ibHbIE
padoTsI padoTbI
pecypcsbl
Pa3znea 1. BemecTBo 1 XUuMH4YeCKHe peakmuu
IloBTOpenue u yrinyOieHne 3HaHui bubnmorexa [JOK
1.1 5 1
OCHOBHBIX Pa3/IesoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnmoreka I[JOK
' peakmuii https://m.edsoo.ru/7f41a636
DNEKTPOIUTUYECKAS TUCCOLIUALINS. bubnuorexa [JOK
1.3 8 1 1
XUMHUYECKHE PEaKIIUH B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTasibl 1 MX cOeIMHEHHUS
21 OO1m1ast XapaKTepUCTHKA XMMUYECKUX 4 | bubnmnorexa [JOK
' anemeHnToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
2 OOmast Xapi;(lijzpl/ICTHKa XgMI/IquKf/IX ) BuGmorexa {OK
. 3JIEMEHTOB -rpynmnsl. Cepa u eé
by P https://m.edsoo.ru/7f41a636
COEIMHEHUS
| Cmmem— B ox
. JIEMEHTOB V A-TPYIIIIBI. T. u
by ’ P https://m.edsoo.ru/7f41a636
UX COCAMHEHUS
s Obmas xap?f]T:pHCTHKa ngquCKHx . 1 , BuGmiorexa LIOK
' DVICHIGHTRB SV A-TPYHIRL THICpOAH https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHUS
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Hroro no pazaeny

25

Pa3pen 3. MeTaJJILI M UX COeANHEHHUS

31 06 . 4 Bbubnuoreka [IOK
) HIHE CBOHCTRA METaILIOB https://m.edsoo.ru/7f41a636
39 B . 16 bubnmuorexa [IOK
. aXHEHIINe METAUIbl U UX COETUMHEHHS hitps://m.edsoo.ru/7f412636
HWroro no pazneny 20
Pasnen 4. Xumus u okpy:kamias cpeaa
41 B 3 butnuorexa [IOK
. €IeCTBA U MaTepHalIbl B )KU3HU YEJIOBEKA https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
p 3 Bbubnuoreka [IOK
C3CPBHOC Bpemi https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 68

[NPOT'PAMME
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HHOYPOYHOE IIVTAHUPOBAHHUE

8 KUIIACC
N KonunuyecTBo 4acoB Jara DJIeKTPOHHbIE HU(POBbIE
, Tema ypoka Kontpoasubie | IlpakTHueckne o0pasoBare/IbHbIC
n/n Bcero U3yYEeHHUs
padoTbI padoTbI pecypcbl

| [Ipenmet xumuu. Posb Xxumuu B | bub6moreka [JOK
JKU3HU YeJloBeKa. Tena u BelecTna https://m.edsoo.ru/ff0d210c

) TTousatue o MeTonax MO3HAHUS B 1 bu6muoreka [JOK
XUMHH https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padora Ne 1

3 «IIpaBuna paGoThl B 1aboparopuu 1 bubnmoreka [{OK
Y IpUEMBI O0paICHNS C https://m.edsoo.ru/ff0d23dc
nabopaTopHbIM 000PYIOBAaHHEM)»

4 YucTele BENlecTBa U CMECH. | bu6muoreka [JOK
Crioco0bl pazaeneHus cMeceit https://m.edsoo.ru/ff0d26c¢ca
[Tpaktuueckas padora Ne 2

5 <<l£)asz[eneHHe cﬁeceﬁ (Ha mpumepe 1 bubmmorexa TOK

. https://m.edsoo.ru/ff0d28c8
OYHMCTKH IIOBAPEHHON COJIN )»

6 ATOMBI 1 MOJIEKYJIbI 1 Bubnnorexa [IOK

https://m.edsoo.ru/ff0d2a6¢

. XUMUYECKHE dJIEMEHTBI. 3HAKH 1 bu6muoreka [JOK
(CUMBOJIBI) XUMUYECKUX PIIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U cnoKHBIE BEIIECTBA 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYIISIPHOE YUEHHE 1 Bubmmorexa IOK

https://m.edsoo.ru/ff0d2d50
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3aK0H ITOCTOSHCTBA COCTaBa
BeleCcTB. XuMu4eckas Gopmyna.

bubaunoreka I[IOK

10 BaneHTHOCTE aTOMOB XMMHUYECKUAX https://m.edsoo.ru/ff0d2eae
2JIEMEHTOB
OtHocuTeNBHAs aTOMHAs Macca.
11 OTtHOcHTEIbHASI MOJIEKYIIIpHAs bubamorexa [OK
https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 107151 XUMHUYECKOTO bu6moreka [JOK
JJIEMEHTAa B COCIMHEHUH https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemecTBa. Moiib. bubmmoreka [IOK
MomnspHast Macca https://m.edsoo.ru/ff0d5230
14 du3znyeckue U XUMHAYECKHUE bu6muoreka [JOK
SABJICHHS. XUMUYECKasl PEaKIIHs https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBus NpoTeKaHUA bubmuorexa LIOK
XUMHUYECKUX PEeaKInun https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIECTB. bubnmoreka [{OK
XUMHUECKHE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust koinmuecTBa, Macchl
17 BEILIECTBA 110 YPAaBHEHUSIM bubmmorexa TOK
. https://m.edsoo.ru/ff0d5708
XUMHYECKUX PEAKIUI
Kiaccudukanmss XuMHIeCKUX
18 peaKHI/IIgI) (co:zmHeHH;{ bubmorexa HOK
’ https://m.edsoo.ru/ff0d3{34
pazioXKeHUs, 3aMelleHus, 0OMeHa)
M. B. JIoMOHOCOB — yUY€HBIM-
19 SHITUKIIOIEINUCT. O60gH_IeHI/IC u bubmorexa HOK

cUcTeMaTH3aIns 3HaHUH

https://m.edsoo.ru/ff0d40c4
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https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

Kontponphas padora Nel o reme

20 «BemecTBa 1 XUMUYECKHE bubmmorexa [IOK
https://m.edsoo.ru/ff0d4290
peaKuum»
Bo3nyx — cmech razos. CocTtaB
21 Boszfjxa. Kucnopon — snemeHT u Bubnnorexa IOK
https://m.edsoo.ru/ff0d448¢
npocToe BemecTBo. O30H
®dusnyecKue 1 XUMHUECKHE
” CBOMCTBA KHUCJIOpOAa (peaKkuu bubnmnoreka [{OK
okucieHus, ropenue). [lonstue 06 https://m.edsoo.ru/ff0d4614
OKCHJIaX
CniocoObI MoTydeHus1 KUCI0poaa B
23 naboparopuu i HpOMbIHlHeHIz{OI::TH. bubamorexa [OK
https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TerutoBoit a3pPexT XuMuIecKoit
€aKIIMH, IIOHATHE O
24 ”If)epMI;I)XI/IMI/I‘ICCKOM ypaBHEHUU bubmmorexa TOK
’ https://m.edsoo.ru/ff0d4790
9K30- H IHJAOTCPMUICCKUX
peakuusax
TormuBo (HeTh, yrojib M1 METaH).
25 3anH3HeIgH€(1;O;H};Ixa CIIOCOObI )ero Bubnmorexa [IOK
’ https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHHS
[IpakTuyeckas padora Ne 3 mo teme
26 «l?lonyquHe u I<2061/1paH1/1e Bubnmorexa IOK
. https://m.edsoo.ru/ff0d4ae2
KHUCIIOpOJIa, U3YUCHHE €T0 CBOMCTBY»
7 Bonopon — sneMeHT u mpocToe bu6muoreka [JOK

BelecTBo. Haxoxxienue B mpupoje

https://m.edsoo.ru/ff0d4dd0
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dumznyeckre U XUMHYECKIE

28 cBoicTBa Boopoja. [Ipumenenue Bubnmorexa OK
https://m.edsoo.ru/ff0d4dd0
BOZIOpOA

29 IlonsiTHE O KHCIIOTaX U COJIIX bubmmorexa HOK

https://m.edsoo.ru/ff0d50d2

30 CrniocoObI mony4eHus Booposia B bu6muoreka [IOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[Ipaktrueckas pabora Ne 4 o Teme

31 «l?lonyquI/Ie u Eo6npaHI/Ie bubamorexa [OK

. https://m.edsoo.ru/ff0d4{42
BOJIOPOJIa, M3yUYEHHE €r0 CBOMCTBY»

1 MomnspHblit 006EM razoB. 3aKoH bubmuorexa [IOK
ABorazpo https://m.edsoo.ru/ff0d542¢
Brrancnenus o0péma, KoIMuecTBa

33 BEI[ECTBA rasa 1o er(; W3BECTHOMY Bubnmorexa HOK

. https://m.edsoo.ru/ff0d55a0
KOJTMYECTBY BEIIECTBA WIH 00BEMY
Berancnenus 00bEMOB Ta30B 110

34 YPABHEHUIO PEaKIMU Ha OCHOBE bubnmmorexa [JOK
3aKOHA 00BEMHBIX OTHOIICHUM https://m.edsoo.ru/ff0d5708
ra3oB

35 ®du3nUecKue U XMMUYECKHUe bu6muoreka [JOK
CBOICTBa BOIbI https://m.edsoo.ru/ff0d587a

16 CoctaB ocHoBanuii. [ToHsITHE 00 butmorexa [IOK
WHANKATOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pactBoputenb.

37 HacrimeHnsbie 1 HeHaChIIIEHHBIE butmmoreka [IOK

pactBOpbl. MaccoBas 40
BEILIECTBa B PaCTBOpE

https://m.edsoo.ru/ff0d5b40
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[IpakTrueckast pabora Ne 5 o Teme
«ITpuroroBieHue pacTBOpPOB C

bubaunoreka I[IOK

38 ornpenenéHHON MacCOBOM A0 https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEMIECTBA»

19 O06o001IeHHe U CUCTeMAaTH3aIUs 10
teme «Kucnopon. Bonopon. Bona»

40 Kontponphas padora Ne2 o reme bubnuoreka [IOK
«Kucnopoa. Bonopox. Bona» https://m.edsoo.ru/ff0d6342

41 Oxcuppl: cocTaB, KinaccuuKanus, bu6muoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITonyueHue U XUMUYECKHU

42 CB(Z)j:‘/'IYCTZa I::I/ICJ'IOTHLIXGCOCHeOBHLIX u Brbamorexa LIOK

’ https://m.edsoo.ru/ff0d664e

aM(OTEpHBIX OKCHIOB

43 OcHOBaHHUSI: COCTaB, bubnmnoreka [{OK
KJaccudukanusi, HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

44 [Tomyyenue u xumMuueckne bubnuoreka [JOK
CBOICTBAa OCHOBAHMIA https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccudukarus, bu6muoreka [IOK

45
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

46 [Tomyyenue u xumMudecKue bubmuorexa LIOK
CBOICTBA KHCIIOT https://m.edsoo.ru/ff0dfee2
Coinu (cpeaHue): HOMECHKIIATypa,

47 CHOCO(6131: IilOJIy‘-I)eHI/ISI XHMHq}gKHe bubmorexa [OK

N ’ https://m.edsoo.ru/00ad9474

CBOIICTBa
[IpakTruueckas padora Ne 6.

43 Pemienne skcriepruMeHTAIBHBIX bubmuorexa [IOK

3aaa4 I11o TeMeE «OCHOBHBIE KJIACChI
HEOPTaHNYCCKHUX COCﬂHHCHHﬁ))

https://m.edso00.ru/00ad9b7¢c
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T'emernueckas CBSI3b MCXKIOY

49 KJIACCaMU HEOPTaHUYECKUX bubmorexa [OK
. https://m.edsoo.ru/00ad9a50
COCIUHECHUI
50 O000111eHNE U CUCTEMATH3 AU butmmorexa [IOK
3HAHUH https://m.edsoo.ru/00ad9cb2
Kontponbnas padora Ne3 mo teme
51 "OCHI(;BHble Knr;ccm A bubmiorexa LIOK
o https://m.edsoo.ru/00ad9ela
HEOPTaHMYECKHUX COCTUHCHHIMA
[lepBbie NOMBITKN KITaCCUDUKALIMHI
52 xpfﬁnqeecx(p)lx 3neMeHT§1§. l(?IOHSII;I/Ie bubnroreia LIOK
https://m.edsoo.ru/00ad9ffa
O TpyNIax CXOIHBIX 3JICMCHTOB
[Iepronuueckuii 3ak0H U
53 [Teproguueckas cucrema bubmmorexa [IOK
XUMHYeckux dmementoB 1. U. https://m.edsoo.ru/00ada52¢
MeHnpeneeBa
54 [Iepuonsl, rpymIibl, MOATPYIIIILI Bubnnorexa OK
https://m.edsoo.ru/00ada52¢
55 Crpoenue atomoB. CocTas bubmuorexa [IOK
aTOMHBIX siziep. M3oTomnsr https://m.edsoo.ru/00ada342
CTpoeHue IeKTPOHHBIX 000J10YeK
56 aT(f)MOB BJIeMeHT(I))B [Iepuonuueckoi bubmmorexa [TOK
https://m.edsoo.ru/00ada6bc
cuctemsl J1. 1I. Menpaeneena
XapakTeprucTuka XHMHIECKOTO
57 3JIEMEHTA 110 €T0 NOJIOKEHUIO B bubmoreka [JOK
[Tepuonuueckoit cucteme Jl. 1. https://m.edsoo.ru/00ada824
Menneneena
53 3nauyenue [lepuoanyeckoro 3akoHa bubmoreka [JOK

JJI1 pa3BUTHUA HAYKU U IIPAKTUKU.

https://m.edsoo.ru/00ada96e
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. . MeHnneneeB — y4€HbIN,
MeJaror ¥ rpakJlaHuH

PezepBHblil ypok. O6001meHue 1

59 cucTeMarTu3anys 3HaHuH / 1 butmmorexa [IOK
Bcepoccuiickas mpoBepodHas https://m.edsoo.ru/00adb33c
pabora
Kontponpnas padora Ne4 o reme

60 «CtpoeHnue aroma. XumMuueckas | bubnuorexa LIOK
cBs3b» / Beepoccuiickas https://m.edsoo.ru/00adb486
poBepoYHas pabora

61 DIEeKTPOOTPULIATEILHOCTh ATOMOB | bubmuorexa IIOK
XAMUYECKHUX DJIEMCHTOB https://m.edsoo.ru/00adaab8

62 HMonnas xumuyeckas CBI3b 1 Brbmorexa LIOK

https://m.edsoo.ru/00adac34

63 KoBasieHTHas nonsipHas | bubnmmorexa [JOK
XHMHYECKasl CBS3b https://m.edsoo.ru/00adaab8

64 KoBasienTHas HenomnsipHas | bubnmmorexa [JOK
XAMUYECKas CBA3b https://m.edsoo.ru/00adaab8

65 CreleHb OKUCIICHUS 1 Bubnmorexa LIOK

https://m.edsoo.ru/00adae28

66 OKHCIUTEIBHO- | bu6muoreka [IOK
BOCCTAHOBHUTEIILHBIC PEAKITUN https://m.edsoo.ru/00adb076

bubmuoreka [JOK

67 OKHCIUTENIN U BOCCTAHOBUTEIIN 1 https://m.edsoo.r/00adb076

68 Pesepsubriil ypok. O6001eHne u 1 bubnmoreka [{OK
CHUCTEMaTHU3aIHsl 3HAHUH https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

Koan4yecTBo yacos

yleKTPOHHBbIE N (PpOBbIE

Jlj;-)n Tema ypoka Beero Kontpoabnbie | IlpakTnueckue fl[:;:ennﬂ o0pasoBarejbHbIe
padoThI padoThI pecypcbl
[Teprnonnueckuil 3aK0H.
| [leprognueckas cucrema | bubmoreka [JOK
XUMUYECKHX dmemeHToB /1. U. https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUU
2 CBOMCTB XEIMI/I‘ICCI(I/IX 3JIEMEHTOB 1 Brbamorexa LIOK
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHUOIOB
3 Knaccudukanus u HOMEeHKIaTypa ) bubnmnoreka [{OK
HEOPraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
4 Byl XuMHU4eCcKOU CBSI3U U TUIIBI | bu6muoreka [JOK
KPUCTAJUTMIECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponwshas padora Nel mo reme
5 «IToBTOpEeHUE U yIITyOICHHE 1 1
3HAHMI OCHOBHBIX Pa3/ciiOB
Kypca 8 Kiacca»
Knaccudukanmss XuMuaecKkux
6 peaKumgl) 1o ;Ia?,JII/I‘-IHBIM 1 Bubnnorexa HOK
https://m.edsoo.ru/00adbcb0
npU3HaKam
[ToHATHE O CKOPOCTU XUMHUYECKOMN
7 peaKuum. HOHSII")FI/IC 0 TOMOT€HHBIX 1 bubmmorexa [IOK
https://m.edsoo.ru/00adbe9a
Y TeTEPOTCHHBIX PEAKIUAX
[ToHsiITHE O XUMHUYECKOM
paBHOBecUU. PaKTOPBHI, bubnmoreka [{OK
8 1
BJIMAIONINE HA CKOPOCTh https://m.edsoo.ru/00adc28c
XUMUYECKON peaKIuu u
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IMOJIOXKCHHNEC XUMHUYCCKOI'O

nucconuanusg. XuMU4eCKHUe
pEaKUHH B paCTBOpax»

paBHOBECHS
OKHUCITUTEITHHO- bubmmorexa [IOK
9
BOCCTAHOBHTEJIBHBIC PEAKIINU https://m.edsoo.ru/00adcade
Teopus AIEKTPOIMTUIECKOMN
10 ,Z[I/ICSOHI/IEIHI/II/I?CI/IJ‘IBHBIG U cllabble bubmmorexa TOK
https://m.edsoo.ru/00adcd68
AEKTPOIIUTHI
11 HonHble ypaBHEHUS peakUnid bubmmorexa TOK
https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT B
OCHOBAHUI B CBETE
12 MIPEICTABICHUHN 00 bubmmorexa TOK
. https://m.edsoo.ru/00add5d8
AIIEKTPOTUTHYECKOM
JIMCCOITUAITAN
XUMHYECKHE CBOMCTBA COJICH B
13 CBeTe MpeCTaBICHUN 00 bubnuorexa LIOK
NIEKTPOIUTHYECKON https://m.edsoo.ru/00add8b2
JIHACCOLMAIIAN
14 [TonsaTue o rumponuse coneu Brbmmorexa [OK
https://m.edsoo.ru/00add9d4
L5 O000111eHNE U CUCTEMAaTH3AIIUS bubmmorexa [IOK
3HaAHUH https://m.edsoo.ru/00addd12
IIpakTuueckas padora Ne 1.
16 «II’)CH_IGHI/IC BKCHpepI/IMeHTaJ'II)HBIX bubmmorexa TOK
https://m.edsoo.ru/00addbfa
3a71a91»
KontponwsHas padora Ne2 mo teme
17 «DNEKTPOIUTHYECKAS bubmaunoreka [IOK

https://m.edsoo.ru/00addec0
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OO0m1as XxapakTepuCcTHKA

13 X bubnrorexa [IOK
rajoreHoB. XMMHUYCCKHE
. https://m.edsoo.ru/00addfe2
CBOICTBA Ha IpUMeEpE XJI0pa
Xnoposonopoa. ComnsiHast
o POBOAOPO § Bubmorexa [JOK
KHCJI0Ta, XUMHUYECKUE CBOMCTBA,
https://m.edsoo.ru/00ade104
MOJTy4eHUE, MPUMEHEHHE
[IpakTrueckas padora Ne 2 o
20 P I P . bubnmoreka [{OK
teme «IlomydeHue conssHoM
y . N https://m.edsoo.ru/00ade348
KHCJIOTBI, U3yUeHHUE e€ CBOWCTBY
BoruucieHus o ypaBHCHHSIM
21 P . bu6muoreka [JOK
XUMHYECKUX PEAKIIMH, €CJIM OIHH
P https://m.edsoo.ru/00ade488
U3 PearcHTOB JaH B H30BITKE
” OO01mas xapakTepucTUKa bubmoreka [JOK
anemMeHToB VIA-rpymibl https://m.edsoo.ru/00ade64a
AJTOTpOIHBIC MOAU(PUKAIIAN
cepsl. Haxoxaenue cepsl u eé bub6moreka [JOK
23 .
COEIMHEHUH B PUPOJIE. https://m.edsoo.ru/00ade64a
XUMUYECKHE CBOMCTBA CEpPbI
CepoBog0poI, CTPOCHHE,
24 o POBOAOPOA, CTP bubmuoreka [IOK
HU3UYCCKUC U XUMUYCCKHE
. https://m.edsoo.ru/00ade802
CBOICTBa
Oxcunsl cepel. CepHasi KUCJIOTa,
75 3 HeCK I; P ecKie bubmmorexa [IOK
HU3HYCCKHE U XUMHYCCKH
. https://m.edsoo.ru/00adea28
CBOICTBa, MPUMECHEHHE
XHWMHWYECKNE PEAKIINH, JIEXKAIIHE
B OCHOBE MTPOMBIIIUICHHOTO
26 crocoba Mmoxy4YeHus cepHoi bubmaunoreka [IOK

KHUCJIOTBl. XUMHUYECKOE
3arpsA3HEHUE OKPYXKAIOLIEH CpeIbl
COEIMHEHUSIMU CEPBI

https://m.edsoo.ru/00adec8a
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Bruucinenue MmaccoBoi 10U

bubaunoreka I[IOK

27 BBIXOZIa MMPOJYKTa pEaKIUu https://m.edsoo.ru/00adec8a
OO61as xapakTepucTHKa
3JIEMEHTOB VA-rpyniiel. A30T,
28 paCHpOCTpaHCHI/II;}; pupoze, bubmmorexa HOK
https://m.edsoo.ru/00adeead
bU3YEeCKUe U XUMUYECKHE
CBOICTBa
AMMHUak, ero puzndeckue u
29 XHUMHUYECKHE CBOMCTBA buonrorexa LIOK
’ https://m.edsoo.ru/00adf004
MOJTyYeHUE ¥ PUMEHCHHE
IIpakTuueckas padora Ne 3 mo
30 Telljwe «Honyqelfne aMMHaKa bubmmorexa TOK
. ’ https://m.edsoo.ru/00adf180
U3yUYeHUE eTO CBOHCTBY
31 A3oTHast KUCIIOTa, e€ (hu3nuecKue bu6muoreka [JOK
1 XUMHYECKHE CBONCTBA https://m.edsoo.ru/00adf306
Hcnons3oBaHne HUTPATOB U
CoJIeli aMMOHHUS B KaueCTBE
0 MUHEPaIbHBIX YIOOpEHUH. bubmanoreka [IOK
XUMHUECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adf518
OKPY’KAIOLIEH CpeIbl
COCIMHEHHUSIMH a30Ta
®docdop. Oxenn pocdopa (V) u
docdopHas kucnora, GpuznIECKUe bubmoreka [JOK
33 .
1 XUMUYECKHUE CBOICTBA, https://m.edsoo.ru/00adf68a
MOJTy4eHHUE
Hcnonb3oBanue hocdaros B
34 KaueCcTBEe MUHEPAIbHBIX bubanoreka [IOK

ynoOpeHuii. 3arps3HeHUe
npupoHOI cpenbl pocharamu

https://m.edsoo.ru/00adfc20
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VYoiiepon, pacnpocTpaHEHUE B

bubnrorexa [IOK

35 :Eiiiii%i:izz;iiiz " https://m.edsoo.ru/00adfd9¢c
Oxcuppl yriepoaa, ux
M3UYCCKUE U XUMHYECCKUC
36 ?BOﬁCTBa. OKOJIOTUYECKHUE buonrorexa LIOK
https://m.edsoo.ru/00adfebe
POOJIEMBI, CBS3aHHBIC C OKCUIOM
yriepona (IV)
37 YronbHas KUCIIOTa U €€ COMU Brbnmorexa LIOK
https://m.edsoo.ru/00ae006¢
[Ipaktuueckas padora Ne 4 o
teme "llomydyeHue yriaekuciaoro bubaunoreka [JOK
38
ra3za. KauectBeHHas peaxius Ha https://m.edsoo.ru/00ae027¢
KapOoHaT-uoH"
ITepBoHauaabHBIC TOHATHS 00
39 oprpaHquCKHx BEIIECTBAX KaK O bummorexa [IOK
https://m.edsoo.ru/00ae054¢
COCMHEHUSX yriepoaa
40 Kpemnuii u ero coenunenus bubmmorexa TOK
https://m.edsoo.ru/00ac080a
[Ipaxtuueckas pabora Ne 5.
A1 Pemenue skcnepuMeHTaIbHBIX bubmaunoreka [IOK
3a7a4 1o TeMe «Baxuenme https://m.edsoo.ru/00ac0bf2
HEMETAJIIbI U UX COCITMHCHHS
KonrpomnbHas padora Ne3 mo Teme
42 «Baxgieﬁmne 1;){eMeTannH U UX bubmmorexa TOK
https://m.edsoo.ru/00aec0el8
COCTMHCHUS
OO6m1as XxapaKTepucTUKa
13 XUMHYECKHUX DJICMEHTOB — bu6muoreka [JOK

METaI0B. MeTaaandecKas CBI3b
N MCTAJIIIMYCCKast

https://m.edsoo.ru/00ac103e
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KpUCTAJUIMYECKasl PEUIETKA.
duznyeckne cBONMCTBAa METAIJIOB

XHUMHUYECKHE CBOUCTBA METAJLIIOB.

bubanoreka [IOK

44 3HeKTpoxmimquKHH pAA https://m.edsoo.ru/00ael156
HaNpsHKEHUN METalIoB
OO61mme crocoObl MOTyYeHUs
MeTaioB. CiuraBel. Beranciaenus
45 M0 YPaBHEHHUSM XUMHUYECKUX bubmmorexa HOK
N https://m.edsoo.ru/00ae1156
peaKIuii, €CJIM OMH U3 PEareHTOB
COJICP)KUT MPUMECH
46 [TonsiTHE O KOPPO3UH METAIIIIOB Bubnnorexa IOK
https://m.edsoo.ru/00ae1278
bubanoreka [IOK
47 Llenoyreie MeTas https://m.edsoo.ru/00ae14b2
43 OKCuIbl U TUIPOKCHIBI HATPUS U bu6muoreka [JOK
KaJIus https://m.edsoo.ru/00ac14b2
49 [IlenoyHO3E€MENBHBIE METAILIBI — bubmorexa [JOK
KaJIBLIUWA U Mar"dui https://m.edsoo.ru/00ael5e8
50 Bakuenmme coenuHEHNUA KaJIbIU bummorexa [IOK
https://m.edsoo.ru/00ael5e8
51 O000111eHNE U cCUCTEMATH3 AU
3HaAHUH
57 JKEcTkoCTh BOABI M CLIOCOOBI €€ bu6muoreka [JOK
yCTpaHEHUs https://m.edsoo.ru/00ae1886
[Ipaktrueckas padora Ne 6 1o
53 TeII)VIe "}KéCTKOCI;L BOJIbI 1 METOJIBI bubmmorexa [TOK
. " https://m.edsoo.ru/00aclae8
e€ yCTpaHeHHs
54 ATTOMUHI bubanoreka I[IOK

https://m.edsoo.ru/00aelc64
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AmdorepHbIe CBOWCTBA OKCHIA U Bubnmmorexa [JOK
55
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
bubaunoreka IHOK
56 Keneso 1
https://m.edsoo.ru/00ae1d86
57 Okcupl, THIAPOKCUIBI U CONU bubmuorexa [JOK
xenesa (II) u xenesa (I11) https://m.edsoo.ru/00ae35e6
53 O0001IeHne U CHCTEMATH3 AU
3HAHUHI
[IpakTnueckas pabora Ne 7.
59 Pemenne skcriepuMeHTAIBHBIX bubmuorexa [IOK
3a7a4 1o TeMe «Baxkuelme https://m.edsoo.ru/00ae3de8
METAJIJIBI U UX COCOUHEHUS
Brrurcnenus o ypaBHCHUSIM
XUMHUUYECKUX PEaKIil, eClu ONH
W3 peareHTOB JIaH B U30BITKE WU bu6muoreka [JOK
60
COJIICP)KUT MPUMECH. Beraucienus https://m.edsoo.ru/00ae1750
MacCCOBOH JI0JIM BBIXOJIa MPOTYKTa
peakiuu
61 O0001IeHne U CHCTEMATH3 AL
3HAHUM
KontponbHas padota Ned o reme
62 «Bakaenme MeTauIbl U UX
COEIUHEHUSD»
BemectBa u Marepuasl B bu6muoreka [JOK
63 .
MMOBCEIHEBHON KU3HU YeIOBEKA https://m.edsoo.ru/00ae3f50
XHUMHUUYECKOE 3arpsA3HEHUE bubnmorexa LJOK
64 N
OKPYXKaIOIIEH CpeIbl https://m.edsoo.ru/00ae4270
65 Ponp xumMnu B penieHun bubmuorexa [IOK

IKOJIOTUYECKHX MPOOIIeM

https://m.edsoo.ru/00ae4270
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66 PezepBublit ypok. O6001eHue u i Bubnmmorexa [JOK
cucTeMaru3anus 3HaHUHU https://m.edso00.ru/00aec0d0a
67 PesepsHblit ypok. O600111eH1E U | bubnuoreka [JOK
CHCTEMAaTHU3aIsl 3HAHUH https://m.edsoo.ru/00adb33c
68 PezepBublit ypok. O600111eHUE U 1 bubnmmorexa [JOK
cucTEMAaTH3anNs 3HAHUNA https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBbHOM ITPOT' PAMMBI

8 KUIACC

Kox
NMPoBEPAEMOro
pe3yJbTara

IIpoBepsieMble mpeaMeTHBIE Pe3yJabTAThI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHusl

1

IIo Teme: «HepBOHa‘-IaJIBHLIe XUMHUYCCKUC ITIOHATUA»

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XHMMHYECKHUX TOHSATHI: arom,
MOJIEKY/1a, XUMHUYECKHI 3JEMEHT, IPOCTOE BELIECTBO, CIOXKHOE
BEIIECTBO, CMeCh (OTHOpPOAHAS W HEOAHOPOAHAs), BaJEHTHOCTH,
OTHOCUTEIbHAs aTOMHasi M MOJEKYyJspHas Macca, KOJIUYECTBO
BEILIECTBA, MOJb, MOJIIPHAs Macca, MaccoBas A0S XUMHUYECKOTO
AJIEMEHTa B COEJIMHEHUHU, MOJISIPHBIA 00bEM, XUMUUECKasl peaKius,
KIaccupuKaus  peakluii: peakiuu  COCAUHEHHUS, PEaKIUH
pasNoXKeHHs, peaKkIUH 3aMelIeHUs, peakluu oOMeHa, 3K30- U
IHAOTEPMUYCCKHAE PEAKIIUHU, TEIIOBOW IPPEKT PEeaKIuu, pacTBop,

MaccoBas JI0JIs BeIIecTBa (MPOICHTHAsI KOHIICHTPAIIHsI) B paCTBOPE

1.2

HWIUIIOCTPUPOBATH B3aNMMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATHH H

MNPUMCHATH 3THU MOHATHSA IIPU OITMCAHUU BCIICCTB U UX HpeBpameHHﬁ

1.3

HCIIOJIb30BATh XUMHUYCCKYHO CHMBOJIMKY IJId COCTAaBJICHUA (I)OpMYJ'I

BECIICCTB U ypaBHeHI/Iﬁ XUMHNYCCKUX peaKHI/Iﬁ

1.4

pacKpbIBaTb CMBICII 3aKOHOB COXpaHCHHUSA MacCCbl BCHICCTB,
IIOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYIAPHOI0 YYCHHSA, 3aKOHa

ABoraapo

1.5

OMnpeaAcIsAITb  BAJCHTHOCTH aTOMOB  JJICMCHTOB B 6I/IHapHI>IX

COCAMHCHUAX

1.6

KJaccU(PUUMPOBaTh XUMHUYECKUE peakUH (10 YHUCIy U COCTaBy

YUYaCTBYIOIIUX B PEAKIIUU BEIIECTB, 110 TEIUIOBOMY 3P (HeEKTY)

1.7

BBIUUCIIATE OTHOCHUTCIIBHYIO MOJICKYIIAPHYIO U MOJJSAPHYHO MAaCChI

BCIICCTB

1.8

BBIUHCIIATH MAacCOBYIO JOJI0 XMMHYECKOTO 3JIeMEHTa 1o (GopMmysie

COCIMHCHMUS,

1.9

BBIYUCIIATE MaCCOBYIO JJOJIIO BEIICCTBA B paCTBOPEC




1.10

MIPUMEHSITh €CTECTBEHHOHAYYHbIE METO/IbI IO3HAHUS — HAOIIOIEHHE,
U3MEpPEHUE,  MOJEIUPOBAHUE, OIKCIEPUMEHT  (pealbHbIi U

MBICJIEHHBIN)

[To Teme: «BaxkHenmme nMpeacTaBUTENN HEOPTaHUYECKUX BELIECTBY

2.1

PaCKpbIBATL CMBICII OCHOBHBIX XHWMHUYCCKUX TMOHSTHH: OKCH I,

KHUCJI0Ta, OCHOBAaHHUE, COJIb

2.2

OIpCACIIATh INMPHUHAAJICI)KHOCTb BCHICCTB K OHpeI[eJ'IéHHOMy KJ1accy

coeHEeHUH 10 hopmynam

2.3

KJIaCCH(UITMPOBATh HEOPTAHUUYECKHUE BEIIECTBA

2.4

XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME XWMHUYECKHE CBOWMCTBA
BEILIECTB PA3IMYHBIX KJIACCOB, MOATBEPK/IAs ONMUCAHUE MPUMEpPAMU
MOJICKYJISIDHBIX ~ YPAaBHEHHM  COOTBETCTBYIOIIMX  XUMHUYECKHUX

peaxkuuii

2.5

IIPOTrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX
KaQ4C€CTBCHHOI'O COCTaBd, BO3MOXHOCTHU IIPOTCKAHUA XHMUUCCKUX

IIPEBpaIleHNH B Pa3INYHBIX YCIOBUSIX

2.6

CJIEI0BAaTh TMpaBWJIaM I[IOJIb30BAaHUSI XUMHUYECKOM mocyaod u
abopaTOpHBIM 00OpPYIOBAaHUEM, a TAKXKE MpaBUJIaM OOpAIICHHS C
BEILIECTBAMU B COOTBETCTBUU C HHCTPYKLHUSMHU IO BBINOJIHEHUIO
na6opaT0pme XUMHYCCKUX OIIBITOB IIO IMOJTYYCHHIO U CO6I/IpaHI/IIO
ra3o00pa3HbIX BEUIECTB (BOAOPOJA U KUCIOPOJA), IPUTOTOBICHUIO
pacTBOpPOB C ONPEICIEHHOW MAacCOBOM JOJIEM pacTBOPEHHOTO
BCIHICCTBA, IJIAHUPOBATH WU NPOBOAUTL XUMHUYCCKHUC SKCIICPHUMCHTHI
M0 PAacHO3HABAaHUIO PACTBOPOB MIENOYEH M KHUCIOT C IOMOIIBIO

WH/IUKATOPOB (JaKMyc, peHonpTanent, METHIOPAHX U JIpyTHe)

2.7

IIPpOBOAUTH paC‘-IéTLI 10 YPAaBHCHHUIO XHUMHYECKOU pcakuuun

I[To Tteme: «llepuogmyeckuit 3akoH W Ilepmomuueckas cucrema
xumuueckux sieMeHToB J[. M. MengeneeBa. CTtpoeHue aTroMoB.

Xumudeckas cBs3b. OKUCINTEIIFHO-BOCCTAHOBUTEILHBIE pPEaKnum»

3.1

pacKkpbIBaTh CMBICIT OCHOBHBIX XMMHMYECKHUX MOHSATHI: SIp0O aTtoma,
AJIEKTPOHHBIN CJIOM aroMa, aTomMHasi oOpOWTaidb, paguyc aroma,
XUMHUECKasl CBsI3b, MOJISIPHAsE U HEMOJISIpHAs KOBAJCHTHAsl CBSI3b,
JIEKTPOOTPULIATEIBHOCTh, HOHHAsl CBSI3b, HOH, KaTHUOH, aHUOH,

CTCIICHb OKHCJICHUA




3.2 KJ1acCU(UIUPOBATh XUMUYECKUE IIEMEHTHI
OIMCHIBATh M XapaKTepu30BaTh TabMMuHy0 hopmy Ilepuopmyeckoit
CUCTEMBl XUMHUYECKUX D3JIEMEHTOB: pa3jIM4yaTh IOHITHUS «IJIaBHAs
33
noarpynna (Arpynma)» u «mnobounas noarpynmna (brpynma)y,
«MaJbie» U «OONBIINE» TTEPHOJIBI
packpbiBath cMbIci Ilepuonnueckoro 3axonHa [I.M. Menneneesa:
14 JEMOHCTPUPOBaTh  NOHMMAHME IEPUOAUYECKON  3aBUCUMOCTH
. CBOMCTB XMMHYECKHX JJIEMEHTOB OT HX IIOJOXCHHUS B
[Teproguueckoii cucteme
COOTHOCHTb  O0O3HAueHMs, KOTOpble HMEITCI B  Talnuue
«llepuonnueckass cucreMa  XUMHYeckux  anementoB  JI.M.
3.5 MeneneeBa» ¢ YHCIOBBIMM XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XMMHAYECKUX 3JEMEHTOB (COCTaB W 3apsAn s1pa, oOliee YHcio
AJIEKTPOHOB U PACIIPENEIEHUE UX MO IEKTPOHHBIM CIIOSIM)
36 ONpENeNATh CTETNEeHb OKHUCIEHHUS DJEMEHTOB B  OWHApHBIX
' COEJIMHEHUSIX
37 OIpeNeNaTh BHJ XUMMYECKOH CBSI3UW (KOBaJEHTHash W HOHHAas) B
. HEOPraHMYECKUX COCIUHEHUAX
9 KJIACC
Kon .
IIposepsieMble IpeAMeTHBIE PE3YJIbTAThl 0CBOCHUSI OCHOBHOM
NpoBePsIEeMOro .
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus
pe3yJabrara

1

ITo Teme: «BemecTBo 1 XUMHUYECKas peakIHs»

1.1

PacKpbIBaTh CMBICII OCHOBHBIX XHMMHMYECKUX IIOHATHI: pacTBoOp,
QJICKTPOJIMTBI, HEIJICKTPOJIUTHI, SJICKTPOJIUTUYCCKAA AUCCOLIMalNsd,
peaklMyu MOHHOTO OOMEHa, KaTajau3aTop, XUMHUYECKOe paBHOBECHE,
o0Oparumeie u HeoOpaTuMeble peakuuu,
OKHCIIUTEIIbHOBOCCTAHOBHUTEIIbHBIC peaxIum, OKHCITUTEITb,
BOCCTAHOBHTEJb, OKHCIEHHE W BOCCTAaHOBJICHHE, aJUIOTPOIIHS,
aM(pOTepHOCTh, XHMHYECKas CBs3b (KOBaJICHTHAs, HWOHHAs,
METAJTMYECKast), KPUCTAJUIMUECKasi PEemETKa, CIUIaBbl, CKOPOCTh

XUMHYECKON peaKinu




1.2

HIUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHUYCCKHUX HOHATHUA U

IMPUMCHATH 3TH IOHATHA IIPU OITMCAaHHUU BCIICCTB U UX npeBpameHI/Iﬁ

1.3

COCTABJIATh YPABHEHUS AJIEKTPOJIUTHUUYECKON TUCCOLMALNN KHUCIIOT,
LIEJI0YEW U COJIEH, MOJIHBIE U COKpALIEHHBIE YPAaBHEHUS pPEaKLUi

HOHHOTO 00OMeHa

1.4

PaCKpbIBATHL CYINTHOCTDb OKHUCIUTCIIbBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ

MOCpCACTBOM COCTABJICHHA 2JICKTPOHHOI'O OajlaHca dTHX peaKuHﬁ

1.5

MIPOBOJIUTH PACUETHI 10 YPAaBHEHUIO XUMHUUECKOM peakiun

ITo temam: «HemeTtamnel M MX coenuHEHWA» M «MeTauiel U WX

COCAUHCHUA»

2.1

XapakTepu3oBaTh  (ONHUCHIBaTH) 00mME U crneuuduueckue
XUMHUYECKHE CBOWCTBA MIPOCTHIX U CIOKHBIX BELIECTB, MOATBEPXK/as
OIMCAaHUE TpPUMEpaMH MOJIEKYJSPHBIX M HWOHHBIX YypaBHEHUN

COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUN

2.2

COCTAaBJIATh YPABHCHUA peaKuHﬁ, MOATBCPKAAOIMINX CYIICCTBOBAHHUC

TeHETUYECKOM CBS3H MCKAY BCIICCTBAMU PA3JIMIHBIX KJIACCOB

2.3

IIPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCHUMOCTH OT UX CTPOCHMU,
BO3MOXXHOCTHU HNPOTCKAHUA XUMHNYCCKUX npeBpameHI/Iﬁ B pa3JIMYHbIX

YCIIOBUSAX

2.4

cledoBaTh IMpaBWiaM TOJb30BAHUS XUMHUYECKOM TMOCYIOM |
nabopaTopHbIM OOOPYIOBAHKMEM, a TAKXKe MpaBHJIaM OOpaIleHUus C
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKIHSMHU IO BBITOJIHEHUIO
1a60pPaTOPHBIX XUMHUYECKHUX OTBITOB IO MOJYYCHHUIO M COOUPAHUIO

ra3000pa3HbBIX BEIIECTB (aMMHAKa M YIJIIEKHCIIOTO ra3a)

2.5

MPOBOJIUTh PEAKIMH, TOATBEPXKIAIOIINE KAYECTBEHHBIH COCTaB
pPa3IUYHBIX BEHIECTB: PACIO3HABaTh OMNBITHBIM MYTEM XJIOPUI-,
Opomupn, woaua, KapOoHar, Qocdar, cuaukar, cynbdar,
THJIPOKCUIMOHBI, KATUOHBI aMMOHUS, HOHBI M3yYEHHBIX METAJUIOB,

MPUCYTCTBYIOILIUE B BOAHBIX PACTBOPAX HEOPTraHUYECKUX BEIIECTB

[To Teme: «XuMus 1 OKpy>Karonas cpeaa»

3.1

pacKpbIBaTh CMBICJI OCHOBHBIX Xumuyeckux nonarui: [IJIK

BEILIECTBA; KOPPO3US METAIIOB

3.2

MNPUMCHATH OCHOBHBIC OIICpaliu MBICITUTETbHOM JACATCIBHOCTU —

aHaJIM3 W CHUHTEC3, CpPABHCHMHC, O606H.[CHI/IC, CHUCTEMATHU3allHIO,




BBISIBIICHUE TPUYUHHO-CIICJICTBEHHBIX CBSI3€M — 11 M3Y4YCHUS
CBOMCTB BEIIECTB M XMMUYECKUX PEAKIIMI; €CTECTBEHHOHAYUYHbIE
METO/IbI TIO3HAHUA — HAOIIONEHHE, M3MEPEHHE, MOJCIHUPOBAHUE,

SKCIEPUMEHT (peabHbIN U MBICIICHHBII)




HNPOBEPAEMBIE QJIEMEHTBI COAEPKAHUSA

8 KUIIACC

Kox

[IpoBepsieMblii 1eMeHT coaepKAHUSA

1

HCpBOHﬂ'—I&J’IBHBIG XUMHWYECKUC ITOHATUA

1.1

[Ipenmetr xumun. Posib XuMHUM B KU3HU 4YEJIOBEKAa. XUMHS B CHCTEME HayK.
Tena u BeniecTBa. OU3NUECKUE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSIHHE

BC€IICCTB

1.2

ITonsaTue o MECTOJax IIO3HAaHUA B XUMUU. Yucteie BCIICCTBA U CMCCH. Cnoco0bI

paszesieHus cMecen

1.3

ATOMBI H MOJICKYJIBI. Xumudaeckne d3yeMeHThl. CHMBOJBI XHMHYECKHX

3JICMCHTOB. HpOCTBIC " CJIOKHBIC BCIIICCTBA. ATOMHO-MOJ'IeKy.]'IHpHOC YUE€HUC

1.4

Xumunyeckas popmyna. BareHTHOCT aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH
MIOCTOSIHCTBA ~ cocTaBa  BemiecTB.  OTHOCHTENIBHAs  aToOMHas — Macca.
OtHocuTenbHass MOJEKyJIsIpHas Macca. MaccoBas [J0Is XUMHYECKOIO

9JICMCHTA B COCAUMHCHHUH

1.5

KonunuectBo Bemectsa. Monbs. MonsipHass macca. B3auMocBsi3p koinuuecTsa,
Macchl W YMCNa CTPYKTYpHBIX €AMHHUI[ BemiecTBa. Pacuérel mo ¢opmynam

XUMHUYECKMX COCTUHEHUI

1.6

Ouznyeckue U XUMUUECKHe SBICHUSA. XUMHUUYECKas peakius U e€ MpU3HaKu.
3aKOH  COXpaHEHUS  MacChl  BEIIECTB.  XHUMHUYECKHE  YpaBHEHHUS.
Knaccupukanus  xuMuueckux  peakuuid  (COeOUHEHHs,  pa3ioKeHHUs,

3amenieHus, oOMeHa)

1.7

XUMUYECKUNA DKCIIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOW TMOCYIOW, C
npaBujIaMu paboTHI B Ja0OpaTOPUU U TpuEMaMu oOpaIeHus ¢ 1abopaTOpHbIM
000OpyIOBaHHEM, W3YYCHHE W OINHCAaHWE (PUINICCKUX CBOMCTB 00pa3IioB
HEOPraHMYECKUX BEIIECTB, HaOmoneHue (u3ndeckux (IIIaBICHHUE BOCKA,
TastHUE JIb/Ia, pACTUPAHUE caxapa B CTYIKe, KUIIEHUE U KOHJICHCALIHs BOJIbI) U
XUMUYECKUX (TOpeHHEe CBEeYM, NPOKAIMBAHUE MEIHOW  MPOBOJIOKH,
B3aMIMOJICMCTBHE MeNla C KHCJIOTOW) SIBICHUH, HAONIOJEHUE M OIHCaHUE
NPU3HAKOB TIPOTEKAHMSI XHUMHUECKHX peakiuil (pas3lokeHue caxapa,
B3aMIMOJICMCTBUE CEPHOM KHUCIOTHI C XJOPHIOM Oapus, pas3ioKeHHe

ruapokcuna meau(Il) mpu HarpeBaHuu, B3aMMOAEHCTBHE Kelle3a ¢ PpaCTBOPOM




conu menu(Il), uzyuenne cnoco0oB pazaeneHus cMeceil (C TOMOIIBI0 MarHUTa,
(¢uapTpOBaHME, BBITAPUBAHUC, AUCTHIUIALNS, XpoMaTorpadus), mpoBeIeHUe
OYHMCTKMA TIOBAPEHHON CcoOnM, HAONIOCHWE W ONHCAaHHE pe3yNIbTaToB
NPOBENICHUS OIBITA, MWIUTFOCTPUPYIOIIETO 3aKOH COXPAHEHUS MacChl, CO3/1aHuEe

MoJiesIe MOJIEKYJI (1IapOCTEPKHEBBIX )

Baxuelime npe1cTaBUTEeNIM HEOPraHUYECKHUX BEIIECTB

2.1

Bosnyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopoa — aneMeHT U mpocToe
BeniecTBo. HaxoieHue kuciopona B npupose, GU3NIeCKHe U XUMUYCCKHUE
cBoricTBa (peaknuu ropenus). Okcunpl. [Ipumenenne kucimopomna. CrocoOs
MOJYYCHHUSI KUCJIOpoIa B J1a0OpaTopudl M MPOMBIIUICHHOCTH. KpyroBopot

Kucaopoza B npupoae. O30H — auioTponHas MoauduKaius KUciopoaa

2.2

TernoBoit 3pdekT XUMHUECKOM peakluu, TEPMOXMMHUYECKUE YpaBHEHUS,
9K30- M 3HJIOTEPMHUUYECKUE peaKUM. TOIUIMBO: yroib U METaH. 3arpsi3HEHHE

BO3/yXa, YCHJICHUE MMAPHUKOBOTO 3P deKTa, pa3pylIeHue 030HOBOTO CIIOSI

23

Bonopox — anemeHT u mpoctoe BemiecTBo. HaxoxeHue Bomopozna B IpUpOLE,
¢u3MYecKre W XWMHYECKHE CBOWCTBA, TMPHMEHEHHE, CIIOCOOBI IMONyYEHHSI.

Kucinore! u comm

24

Mossipublit 00bEM ra3oB. Pacu€Tbl 1o XUMHYECKUM YPaBHEHUSAM

2.5

®dusznyeckue CBOMCTBa BoAbl. Boma kak pacTtBopuTenb. PacTBOpHI.
HacplnieHHbIe 1 HEHACHIILIEHHBIE PACTBOPHI. PacTBOPUMOCTE BEIIECTB B BOJE.
MaccoBasgs 11015 BEIIECTBA B pPacTBOpe. XHUMHYECKHUE CBOWMCTBAa BOJBI.
OcHoBanust. Ponb pacTBOpoB B Mpupose U B JKU3HU 4yesoBeka. KpyroBopor
BOJbl B TMpuUpone. 3arpsi3HEHUE MNPUPOAHBIX BoA. OXxpaHa M OUMCTKA

MIPUPOJHBIX BOJ

2.6

Knaccuduxanus Heopranmueckux coequnenuil. Oxcunpl. Knaccuduxanms
OKCHJIOB: cojeo0pasyiolie (OCHOBHBIE, KHCIOTHBIE, aM(OTepHbIe) U
HeconeoOpasyrone. HomeHnknarypa okcuaoB. Ou3HUecKHe U XMMHUYECKHUE

CBOMCTBa OKCHJIOB. HonyquI/Ie OKCH 0B

2.7

OcHoBanusa. Krnaccudukanus oCHOBaHWM: ImMETOYM HW  HEPACTBOPHMBIC
ocHoBaHusA. HomeHknarypa ocHoBaHuil. @U3ndecKue U XUMUYECKHUEe CBOMCTBA

ocHoBaHuU. [lonmyyeHne ocHOBaHMIA

2.8

Kucnorsl. Kmaccudpukanus xucnor. Homenkmarypa kucnor. @usnueckue u
XUMHUYECKHE CBOMCTBAa KUCIOT. Pan aktuBHOcTM MetaymnoB H.H. bekerosa.

[Tomyuyenue kucior




2.9

Conu. Homenknarypa coneil. @U3MYECKUE U XMMHYECKHE CBOWCTBA COJICH.

[Toyuyenue conen

2.10

T'eneruueckas CBI3b MCXKAY KiIaCCaMM HCOPTaHNYCCKHUX COCI[I/IHGHI/If/'I

2.11

XUMUYECKUN SKCIEPUMEHT: KadyeCTBEHHOE OIPEACICHUE COIEp)KaHUs
KHCJIOpOJia B BO3/yXe, MOJTy4YEeHUE, COOMpaHHUe, paclio3HaBaHUE U HM3yYeHHUE
CBOWCTB KHCJIOPOJ1a, HAOMIOEHNE B3aUMOIEHCTBHSI BELLIECTB C KUCIOPOJOM U
yCIIOBHSI BOSHUKHOBEHUS U MPEKpalleHHs TopeHus (okapa), 03HaKOMIJIEHHUE C
o0Opa3liaMM OKCH/IOB M OINKCAaHHE HUX CBOWCTB, IOJIy4YeHHE, COOMpaHUE,
pacro3HaBaHHE U H3y4yeHHE CBOWCTB BOmopofa (ropeHue), B3auMojeiicTBre
BoZiopozia ¢ okcuaoM Meau(1l) (BoO3MOXKHO MCTIONB30BaHUE BUIEOMATEPHAIIOB),
HaOmozeHne 00pa3lioB BEIIECTB KOJIUYECTBOM | MOJb, HCCIIEJOBAaHUE
O0COOCHHOCTEH pAacTBOPEHMsS] BEIIECTB C pa3IM4YHON pPacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIPENEIEHHON MacCOBOM J10JIEH paCTBOPEHHOTO
BEILIECTBA, B3aMMOJCHCTBHE BOABI C MeTaulaMU (HATpPUEM U KaJlbLIUEM)
(BO3MOXHO HCIIOJIb30BAaHUE BHJIEOMATEPUAJIOB), OIpPEIEICHUE PaCcTBOPOB
KHACJIOT W IIEJo4ed C TOMOIIBI0 HMHAMKATOPOB, MCCIIEOBaHUE OOpa3IoB
HEOPraHMYECKUX BEIECTB pA3JIMYHBIX KJIACCOB, HAOIIONECHHE HM3MEHEHHS
OKpPAacCKM HWHIUKaTOpOB B pacTBOpax KHUCIOT M IIEJNOYEH, H3ydyeHHUe
B3auMmozeiictBus okcuna meau(Il) ¢ pacTBOpoM cepHOMl KUCIIOTBI, KUCIOT C
METa/llaM{, peakUuid HeWTpanu3aluuy, IOJIYyYEHHUE  HEpPacTBOPUMBIX
OCHOBaHM, BEITECHEHHE OIHOTO MeTajljla APYTUM U3 PacTBOPA COJIH, pEIICHUE
9KCIEPUMEHTAIbHBIX 3aJa4 M0 TeMe «BaxHelue Ki1acchl HEOPraHNYEeCKUX

COEIUHEHUI

[Iepnonnueckuit 3akoH u lleproanyeckas cucreMa XMUMUYECKUX HIEMEHTOB
J.. Menneneesa. CtpoeHue aToMOB. XUMUYeCKast CBsA3b. OKUCIUTEIHHO-

BOCCTAHOBHUTCJILHBIC PCAKIINH

3.1

[lepBble TMONBITKK KiIacCH(PUKAIUM XUMHUYECKHX »JeMeHTOB. [loHsTHE O
IpyMNIax CXOAHBIX AJIEMEHTOB (IIEJIOYHBIC U IEIOYHO3EMEIbHbIE METaJLIb,
rajloreHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIE 00pa3yroT aMdoTepHbIe

OKCHUIABI U TUAPOKCUIBI

3.2

[lepuoanueckuii 3akoH. Ilepuomuyeckass cucteMa XUMUYECKUX 3JIEMEHTOB
.. MenneneeBa. KoporkonepuogHas U IJIWHHONEpHOAHAS  (OPMBI
ITeprioguueckoid cucteMbl xuMuueckux snemeHToB J[.M. Menneneena.
ITeprogsl u rpynnbl. PU3UYECKUN CMBICI MOPSIKOBOIO HOMEpPa, HOMEPOB

IIEpUOJa U TPYMIIbI AIEMEHTA




3.3

Crpoenune aromoB. CoctaB aroMHBbIX saep. M3otomnsl. Onekrponsl. CtpoeHue
ANIEKTPOHHBIX 000JI0YeK aToMOB TEepBbIX 20 XUMHUYECKHX OJIEMEHTOB
[Tepnonnueckont cucremsl .M. MenneneeBa. XapakTepuCcTUKa XUMUYECKOTO

3JIEMEHTA 10 €ro noJiokeHuto B [lepuonnueckoit cucreme .M. Menaeneera
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3aKOHOMEPHOCTH HW3MEHEHUsl pajJuyca aroOMOB XHUMHUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX W HEMETAJUIMYECKUX CBOMCTB MO TpynnaM M IEPHOLAM.
3nauenue [lepuonnueckoro 3akoHa u Ileprognueckoil CUCTEMbBI XUMUYECKHUX
JJIEMEHTOB IS pa3BUTHs Hayku U npakTtuku. .M. MeHnneneeB — y4€Hblil u

I'paxkaaHuH

3.5

Xumuyeckass CBsi3b. KoBasieHTHas (MONsipHAasi M HEMOJNSPHAs) CBS3b.

QHGKTPOOTPI/IHaTCJ'II)HOCTB XHUMHYECKUX 3JIeMEHTOB. MloHHas CBA3b

3.6

Crenienn OKHCJICHHA. OKHCITUTEITEHOBOCCTAHOBUTEILHEIC pcaKkuuu.

[Iporeccel okucienust 1 BoccTaHOBICHHS. OKUCIUTENN U BOCCTAHOBUTEIIN

3.7

XUMHUECKUH HKCIEPUMEHT: H3yueHHE OO0paslloB BEIIECTB METAIJIOB H
HEMETAJJIOB, B3aUMOJECHCTBHE TMIPOKCUIA LMHKA C PAacTBOpAaMU KHUCIOT H
LIEJIOYEH, IPOBEAEHUE OIBITOB, UJUTFOCTPUPYIOLIUX IPUMEPBI OKUCIUTEIIBHO-

BOCCTAaHOBUTCIBHBIX peaKL[I/Iﬁ (F OpCHUC, PCAKIINU PA3JIOKCHHUS, COCI(I/IHCHI/I}I)

9 KUIIACC

Kox

HpOBepﬂeMI)Iﬁ JIEMEHT COACPKAHUA

BemectBo u xumuueckas peakuus. [lopropenue

1.1

Ilepuonnueckuii 3akoH. Ilepumomguueckas cuctemMa XMMHUYECKHX 3JIEMEHTOB
J.M. Menneneesa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB
XMUMHUYECKUX HJIEMEHTOB MEPBBIX TPEX MNEPUOJOB, KalMs, KalbLiUi U HX
COEJMHEHUI B COOTBETCTBMU C IOJIOKEHHEM 31eMeHTOB B llepmoanueckoii

CUCTEMEC U CTPOCHHUEM UX aTOMOB

1.2

CrpoeHue BellecTBa: BUABI XUMHUYECKOW CBA3M. THIBI KPUCTAIIIUYECKUX
pemETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKH
Y BUJIa XUMHU4YecKol cBs3u. Kiaccudukaiys 1 HOMEHKIIaTypa HEOPTaHUYECKUX
BELIECTB (MEXyHapOHasl U TpUBUAJIbHASI). XUMHUYECKHE CBOMCTBA BEILIECTB,
OTHOCAIIMXCS K Ppas3JIMYHBIM KJIAacCaM HEOPraHMYECKUX COCIUHEHHUH,

FCHCTUYCCKAs CBA3b HCOPraHUUCCKUX BCIICCTB




1.3

Knaccudukanus XuMu4ecKux peakiuil 1o pa3IuyHbIM MpU3HaKaM (110 YHCITy
M COCTaBy YYacTBYIOIIMX B pEakIUH BEHIECTB, MO TeruioBoMmy 3¢ddekry, mo
N3MEHEHHIO CTEIICHEH OKWUCIECHUS XUMHYECKIX JJIEMCHTOB, I10 06paTI/IMOCTI/I,
[0 YYaCTHIO Karajau3aropa). OK30- U DSHJIOTEPMHUYECKHE pPEaKLuH,

TCPMOXUMHUUYCCKUEC YPABHCHHUA. IlousTue o CKOpOCTHU XHUMHUYCCKOH peakumun

1.4

[TousiTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUUECKHUX peakiusx. [Tonarue o
TOMOTEHHBIX M TeTepOreHHbIX peakiusx. [IoHaTHe 0 XuMHUUECKOM PaBHOBECHUH.
dakTOphl, BIMAIOMIME HAa CKOPOCTh XHMHYECKOM PEAKIMU M TOJOKCHHE

XUMHUUYCCKOI'O paBHOBCCHA

1.5

OKHUCHAUTENFHO-BOCCTAHOBUTENbHBIE ~ pEaKLUH,  3JCKTPOHHBIA  OamaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEILHOM  peakuuu. (CoCTaBJIEHUE ypaBHEHHI
OKHCJIINTECIIbHO-BOCCTaAHOBUTCIIBHBIX peakunﬁ C HCIIOJIB30BaHUEM METOOa

AJIEKTPOHHOTO Oasianca

1.6

Teopust ANEKTPOTUTUUECKON TUCCOIMALIMU. DNEKTPOJIUTHI U HEAIEKTPOIUTHI.
Karnonsl, anHnonbl. MexaHu3M AUCCOLUMALIMU BEIIECTB C PA3JIMYHBIMU BUIAMHU
XxuMudeckon cBsi3u. Crenenp aucconuanud. CUiabHbIE U ClIa0bIe AIEKTPOIUTHIL.
Peakiuu noHHOrO 0OMEHa. YCIOBHS MPOTEKAHUS PeaKIMii HOHHOTO OOMEHa,
MOJIHBIE M COKpAIllEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBOICTBa KHUCIOT,
OCHOBaHMH U coleli B CBETE MPEACTaBICHUNA 00 AIEKTPOIUTHUYECKOM

JUCCONUAaIIH. KauecTBeHnHbIC PCaKIMU Ha NOHBI. Ilousarue o TUAPOIU3C coJeit

1.7

XUMUYECKUN SKCIIEPUMEHT: O3HAKOMJIEHHE C MOJEISIMH KPHUCTAINYECKUX
PEIIETOK HEOPraHWYEeCKUX BEIECTB — METANIOB M HeMeTaioB (rpadura u
ajMasa), CJIOKHBIX BEIIECTB (XJIOpHIa HATPHsl); UCCICIOBAHUE 3aBUCUMOCTH
CKOPOCTH XMMMUYECKOM peakUuu OT BO3JIEHUCTBUS PA3IUYHBIX (PAKTOPOB;
UCCIIEIOBAaHUE  AJIEKTPONPOBOJHOCTH  PAcTBOPOB  BEIIECTB, Ipoliecca
JIUCCOIMALIMA  KUCTIOT, Iejoued u cojedl  (BO3MOXHO HCIOJb30BAHHE
BUJIEOMATEPUAJIOB); TMPOBEACHUE OIBITOB, WUIIOCTPUPYIONINX MPU3IHAKH
MPOTEKaHUS peakiuii HOHHOTO oOMeHa (00pa3oBaHME OcaJiKa, BBIJCIICHHUE ra3a,
o0pa3oBaHKE BOJbI); OMBITOB, WIUTFOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTAaHOBHUTEIBHBIX PEAKINI (TOpEHUE, PEAKINH Pa3IIOKEHHUs, COCTUHEHUS);
pacro3HaBaHHE HEOPTraHWYECKUX BEHIECTB C IOMOIIBIO KayeCTBEHHBIX

peaKI_II/Iﬁ Ha MOHBI; PCHICHHUC SKCIICPUMCHTAJIbHBIX 3a/1a4

Hemeranne! u nx COCAHMHCHUA

2.1

OO6mrast xapakrepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,

XapakTepHble cTerneHu okucieHuss. CrTpoeHue U (U3HUECKHE CBOMCTBa




MIPOCTBIX BEIIECTB — rajJOr€HOB. XMMUYECKHE CBOMICTBA HA NpPUMEpE XJIOpa
(B3auMOJEHCTBUE C METAJUIaMH, HEMETAJUIAMHU, IeJI04aMu). XIJIOPOBOAOPOA.
ConsHas KUCJIOTa, XMMUYECKUE CBOICTBA, [TOTyueHue, NpuMeHeHue. Jleiicteue
XJIOpa ¥ XJIOPOBOZOPO/JIa HA OPraHu3M 4YeJloBeKa. BaxkHenire XJI0puibl U UX

HAXOXKJICHUE B IPUPOJIE

2.2

OOmrast xapaktepucTtuka s1eMeHToB VIA-rpynmel. OcOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE CTeTIeHU OKUcIeHHs . CTpoeHne U pU3NIeCKUe CBONCTBA
MPOCTHIX BEHIECTB — KHCIOPOAAa M CEphbl. AJUIOTPOMHBIE MOAH(PUKAIIT
KHCTIOpoJa U cepbl. XUMHUUYECKHE CBOMCTBa ceprl. CepoBoaOpOa, CTpOEHHE,
dbusznueckue U XUMUYEecKue cBoicTBa. OKCHIIbI Cepbl KakK IMpeICcTaBUTEIH
KHCIIOTHBIX OKCcHUI0B. CepHasi KUCIOTa, (U3NYECKHe U XUMHUYECKHEe CBOMCTBA
(o0mue Kak mpeacTaBUTEINs Kilacca KUCIOT U CeIUpUUIECKe). XUMUYECKUE
peaKIyH, JeKalye B OCHOBE MPOMBIIIICHHOTO CIIOc00a MOJTYYEeHUsT CEPHOM
kucioTel. [Ipumenenue. Conu CEpHOM KHCIOTHI, Ka9Y€CTBEHHAs pEaklus Ha
cynbdar-uoH. Haxoxxaenne cepsl U €€ COSTUHEHUH B MPUPOJe. XUMHUECKOES
3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl COCTUHEHUSIMH CEPbl (KHCIOTHBIC TOXKIIH,

3arps3HEHUE BO3YyXa U BOJAOEMOB), CIIOCOOBI €r0 MPe0TBPAILCHHS
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OOmiasi xapakTepucTuka 371eMeHTOB VA-rpynmnbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTEMEHH OKHCIEHUS. A30T, pacnpoCTpaHEHHE B
npupose, Gusndeckue u XuMuieckue cBoictBa. KpyroBoport a3ora B mpupose.
AMMuak, ero (u3MuUecKHe U XHUMHYECKHE CBONCTBa, IIONy4eHUE U
npumeHenne. Coau aMMOHUS, WX (U3MYECKHE W XUMHUYECKHE CBOMCTBA,
npumeHeHne. KauecTBeHHas peakiiys Ha HIOHBI aMMOHUS. A30THAasi KUCIIOTa, €€
noJiy4eHue, PU3NIeCKrue U XMMHUYECKUE CBOMCTBA (00IINE KaK MPEICTaBUTEIIS
KJlacca KuCIOT W crnenuduueckue). lcmonb3oBaHMEe HUTPATOB W COJEH
aMMOHUSI B Ka4€CTBE MHUHEPAIBbHBIX yHOoOpeHud. XUMHYECKOE 3arpsi3HEHHE
OKpY’Kalollel Cpefibl COETMHEHUSIMU a30Ta (KUCIOTHBIE J0XKH, 3arps3HEHNE

BO3]lyXa, TOYBHI U BOJJOEMOB)
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®ocodop, amnorponnsie Moaudukanuu hocdopa, GU3NUIECKUE U XUMHUUECKUE
cBoiictBa. Oxcun ¢ocdopa(V) u dochopnas kuciora, ¢GuU3MUYEecKHe U
XMMHYECKHE CBOWCTBa, moiydeHue. Vcnonb3oBanue (ocdaroB B KadecTBe

MUHEPAJTBHBIX YI0OpeHui

2.5

OO6mras xapakrepuctuka 3nemMeHToB [VA-rpymmbl. OCOOCHHOCTH CTPOESHUS
aTOMOB, XapaKTepHblE CTEMEHH OKHUCIICHUSA. YIIEpOHd, aJUIOTPOIHBIE

Moau(UKallMK, PAacpOCTpaHEHUE B MpHpoAe, (U3NYECKHEe U XUMHUYECKHE




cBoiicTBa. Ancop6musi. KpyroBopot yriepona B npupozae. OKCUIbI yIiieposa,
X (pU3MYecKre W XMMHYCCKHE CBOWCTBA, JCHCTBHE HA JKUBBIC OPTraHU3MBI,
TOJTyYeHUE ¥ PUMEHEHHE. DKOJIOTHYECKUE TTPOOJIEMBI, CBSI3aHHBIE C OKCHUIOM
yrepoaa(lV); rumore3a 1100anpbHOTO MOTEIUVICHUS KIMMAaTa; MapHUKOBBIN
s dekr. YrombHas KHCIOTa W €€ colH, UX (PU3NYECKUEe U XUMHYCCKHE
CBOWCTBa, MONy4YeHHE U MpUMeHeHue. KauecTBeHHast peakius Ha KapOOHAT-
nonbl. Mcnonp3oBanne kapOOHATOB B OBITY, MEAMIIUHE, TPOMBIIUICHHOCTH U

CEJILCKOM XO35ICTBE

2.6

HepBOHa‘IaHBHHe IOHATHS 00 OpPraHU4YCCKUX BCHICCTBAX KaK O COCAMHCHHAX
yniiepoaa (MCTaH, OTaH, 9TWJICH, ALCTWICH, O3TAaHOJI, ITIMLOCPUH, YKCYCHadA
KI/ICJ'IOTa). Hx cocTtaB M XMMHUYECKOE CTpPOCHHUC. [lonstrie 0 OHOIOTHYECKHU
BAXXHBIX BCHICCTBAX: XHpaAX, 6CJ'IK3X, YIII€BOJaX — WM HMX POJM B XHU3HU
YCIOBCKa. MaTCpI/IaJ'II)HOG CAUHCTBO OpPraHNMYCCKHUX W HCOPraHUYCCKUX

COEINHEHNN

2.7

Kpemunii, ero ¢usmueckne W XWUMHUUYECKHE CBOWCTBA, TIONy4YECHUE W
npumenenne. CoenuHeHus KpeMHus B nipupozae. OO0mue npeacTaBieHus o0
okcuze kpeMHusI(IV) u kpemuueBoi kucnore. CUIUKaThI, UX UCIIOJIb30BAaHUE B
OBITY, MEIUIIHE, IPOMBIIIUIEHHOCTH. BaxkHei11e cTpouTeabHble MaTepHaIbl:
KepaMHUKa, CTEKJIO, LIEMEHT, OeTOH, jkene300eToH. [Ipobmembl Ge3omacHOro

HCIOJIb30BAHUA CTPOUTCIIbHBIX MaTCPUAJIOB B MMOBCEOHEBHOM KM3HU

2.8

XUMHUECKUN 3KCIIEPUMEHT: HM3yueHHe OoO0pa3loB HEOPraHWYECKUX BEILECTB,
CBOWCTB COJITHOM KUCJIOTBI; MTPOBEACHNE KaU€CTBEHHBIX PEAKIMI Ha XJIOPHUI-
MOHbl M HAOJIONEHHE MPU3HAKOB MX MPOTEKAHUS; OMbBITHL, OTpa)kKarollue
¢u3znyecKre U XUMUYECKHE CBOMCTBA raJlOr€HOB U UX COEIMHEHUN (BO3MOXKHO
UCIOJIb30BaHUE BUIEOMATEPUAsIOB); O3HAKOMIIEHHE € oOpa3lamMH XJIOpUIOB
(raJoTeHHI0B); O3HAKOMJICHHE C O0Opa3lamMu cepbl U €€ COCAMHEHUSIMU
(BOBMOXKHO HCIOJB30BAaHUE BHUICOMATEPHANIOB); HAOIIONEHUE Tpolecca
o0yIIMBaHUs caxapa TOJ JAeHCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTHI;
U3y4YeHHE XMMHUYECKUX CBOMCTB pa30aBieHHOIN CEpHON KHUCIIOTHI, IPOBEACHHE
KAQUeCTBEHHOM peakiuu Ha cylb(ar-uoH M HaOIIOAeHHE MpU3HaKa eé
IIPOTEKaHUs; 03HAKOMJIEHHE C (PU3NUYECKHMU CBOMCTBAMU a30Ta, hocdopa 1 ux
COEIMHEHUN (BO3MOXHO MCIIOb30BAHKUE BHUAEOMATEPUANIOB), 0Opa3Lnamu
a30THBIX U (POCHOPHBIX YIOOPEHMIA; TOTyueHue, cOOMpaHue, paclio3HaBaHUE U
W3yYEHUE CBOWCTB aMMHAKa; IPOBEICHHE KAaY€CTBEHHBIX PEAKIUN Ha HOH
aMMOHMSI ¥ (Qocdar-MOH M H3y4YE€HUE MPU3HAKOB MX IPOTEKaHMS,

B3aUMOJICCTBUE KOHIICHTPUPOBAHHON a30THOU KUCIIOTHI C MEBIO (BO3MOXHO




UCIIOJIb30BaHUE BHUAECOMATEPUANIOB); H3yY€HUE MOJeNed KpUCTaINYECKUX
peméTok anmasa, rpaduTa, (QymiepeHa; O3HAKOMIICHHE C IIPOIECCOM
azcopOLUU pacTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YITIEM U YCTPOWCTBOM
NPOTHUBOTA3a; MOJMyYeHHe, COOMpaHUe, PACIO3HABAHUE M H3yUeHHE CBOICTB
VIJIEKHUCIIOTO Ta3a; NpPOBEICHHE KaueCTBEHHBIX pPEAaKIMHd Ha KapOOHAaT-
CWJIMKAT-UOHbl WM HW3yYE€HHE NPHU3HAKOB HUX IPOTEKAHUS; O3HAKOMJICHHE C
IIPOAYKLIMEN CUIMKAaTHON NPOMBIIUIEHHOCTH; PEIIEHUE YKCIEPUMEHTAIbHBIX

3aJ1a4 no TemMe «BaxkHeiIe HeMeTalllIbl U UX COCAUHCHUS

MeTanisl 1 UX COSTUHEHUS

3.1

3.2

OO0mras XxapaKTepuCcTHKa XUMHYECKUX DJIEMEHTOB — METAJIOB Ha OCHOBAaHHUH
ux nojoxeHus B llepumommueckoil cuctemMe XuUMUYECKUX 3jeMeHToB J[.U.
MenneneeBa u cTpoeHust aroMoB. CTpoeHne MeTaiioB. Metamudeckas CBsi3b
U MeTaJNTMYecKass KpUCTAUIMUEcKas pemeéTKa. IIEKTPOXUMUUYCCKHN Psif

HaIIPSKCHUN METaJlIOB

dusnyeckue 1 XMMUYECKHe CBOWCTBA MeTaJUI0B. O0IIMe criocoObI MOITydeHUs
MeTaiioB. [ToHsATHE 0 KOPPO3UK METAJIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT
koppo3un. CriiaBsl (CTanb, YyT'yH, JIOPATIOMUHUNA, OpOH3a) M UX IPUMEHEHHE

B 6BITy 1 NPOMBIINIJICHHOCTHU
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[lenouynsle MeTamwisl: nonokenue B [lepuogmueckoil cucteMe XUMHUYECKUX
anemenToB J[.M. MeHnzeneeBa; cTpoeHHE UX aTOMOB; HaXOXKJEHUE B TIPUPOJIE.
duznueckue 1 XUMHYECKHUE CBOMCTBA (HA TpUMepe HaTpus 1 Kanus). OKCHIIbI
U TUAPOKCUABI HATpHs U Kanus. [IpuMeHeHHe MIeNOYHBIX METauIoB M UX

COEIMHEHUN

3.4

[IlenoyHo3eMeNbHbIE METaUIbl MarHuii ¢ KajdblIMA: TIOJOXKEHHUE B
Ilepuonnueckoit cucreme xumuueckux aviemeHtoB JI.MI. Menneneesa;
CTPOCHHE MX aTOMOB; HaxoXkAcHUE B npuponae. Ouznyueckue U XUMHUYECKUE
CBOMCTBA MarHusi M Kajblidsd. BakHEWIIWe COCIMHCHHS Kbl (OKCHI,

TUIAPOKCHI, cOmH). JKECTKOCTH BOABI M CIIOCOOBI €€ yCTpaHeHUs

3.5

Amomunnii: nmonoxkenue B lleproguveckoil cucteMe XUMUYECKUX AJIEMEHTOB
J.U. Menneneea; cTpoeHre aToMa; HaxoxkaeHue B npupoae. dOusndeckue u
XUMHYECKHE CBOMCTBA altOMUHMS. AM(OTEpHBIE CBOWCTBA OKCHIA M THAPOKCH/IA

AJTFOMHUHUA

3.6

Kenezo: monoxenue B [leppuognyeckoi cucreme XuMuieckux anementon J1.1.

MenjienieeBa; CTpPOCHHME aTOMa; HAxXOXKAEHUE B mpupope. dusmueckue u




XUMHUYECKHe CcBoMcTBa xene3a. OKcuapl, THAPOKCUIbl U conu xenesa(ll) u

xene3a(lll), ux cocras, cBOWCTBA U MOTyYCHUE

3.7

XUMHUYECKUN SKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3liaMy METaJUIOB U CILIaBOB,
X (U3HYECKUMH CBOMCTBAMU; M3YYCHHE PE3YJIbTaTOB KOPPO3HH METAILJIOB
(BO3MOXKHO HCIIOJIb30BaHUE BUJIEOMATEpPHUAJIOB), ocoOeHHOCTeH
B3aUMOJICUCTBUS OKCHJA KalblMd M Harpus C BOMOH (BO3MOXKHO
WCIONB30BaHUE BUACOMATEPUANIOB); HUCCIEIOBAHHE CBOWCTB KECTKOW BOJBI;
mpolecca TOpeHHus keie3a B KHUCIOopoae (BO3MOXKHO —HCIHOJIb30BaHHE
BUJICOMATEPUAJIOB); MPU3HAKOB MIPOTEKaHMs KaU€CTBEHHBIX PEAKIUN Ha HOHBI
(MarHus, Kalblusl, aqtoMHHHS, MHKa, kenesa(ll) u xemeza(lll), menu(Il);
HaOJIOIEHNE U ONHMCaHKE MPOIECCOB OKPAIIUBAHUA IJIAMEHH HOHAMU HaTpHs,
Kagus W Kanplus  (BO3MOXKHO — HCHOJNb30BAHHME  BHUAEOMAaTepHAIOB);
Hccie0BaHue aM(POTEPHBIX CBOMCTB THIPOKCHAA ATFOMUHHUS M THUIPOKCH]IA
[IMHKA; PEIICHHE IKCIIEPUMEHTATIBHBIX 3a7a4 1Mo TeMe «BakHeime MeTansl

1 UX COCOUHCHUS)

X¥UMHA ¥ OKpy:Karolias cpena

4.1

Hosrlie Marcpualibl 1 TCXHOJIOTHUH. BemecTtBa u MarcpuaJibl B IMOBCEAHEBHOM
JKM3HM YeJloBeKa. XUMMS U 310pPOBLC. be3onacHoe ucnoab30BaHUE BENIECTB U
XUMHNYCCKUX peaKI_II/Iﬁ B GBITy. HepBaﬂ noMouib Mnpu XUMHUYCCKHUX OKOrax n

OTPABJICHUAX

4.2

OCHOBBI ~ JKOJIOTMYECKOM  IpaMOTHOCTH.  XUMHYECKOE  3arpsA3HCHHUE
okpyxatomieit cpenbl [IJIK. Poias XuMun B pelieHun SKOJTOTHUECKUX MPOOIIEM.
[IpuponHbple MCTOUYHUKH YIJIEBOAOPOAOB (Yrosib, HMPUPOAHBIA ras, He(Th),

MIPOJYKTHI UX MIEPEPaOOTKH, UX POJIb B OBITY U MPOMBINIJIEHHOCTH

4.3

XVUMHUYECKUH 3KCTIEPUMEHT: N3y4YeHHE 00Pa31[0B MaTepUaoB (CTEKIIO, CIUIaBbI

METaJJIOB, MOJINMEPHBIE MaTEpUAIIbI)




MMPOBEPSIAEMBIE HA OI'D 110 XUMHWU TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOM
IMPOT'PAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3BOBAHUS

Kon
NMpoBepsaAEMOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBaHMS K NPeAMETHBIM pe3yJbTaTam
0230BOI0 YPOBHSI OCBOCHHUSI OCHOBHOM 00pa30oBaTe/IbHOI
NPOrpamMMbI OCHOBHOTIO 001ero oopasosanus Ha ocHoBe PI'OC

1

IIpencraBnenue:

1.1

O TO03HABAEMOCTHU SIBJICHMH TPUPONbI, NMOHUMaHHE OOBEKTUBHOM
3HaYMMOCTH OCHOB XMMHUYECKON HAyKH Kak 00JIaCTU COBPEMEHHOIO
€CTeCTBO3HAHUS, KOMITOHEHTa OOINEH KyabTyphl M MPAKTHUECKOU
JIeSITeIbHOCTH 4EJIOBEKa B YCIOBUSIX COBPEMEHHOIO OOILECTBA;

IMNOHUMAaHHUEC MECTAa XUMHU CPCAU NPYTHUX CCTCCTBCHHBIX HAYK

1.2

0 HAYYHbIX MCTOAAX IMO3HAHUS, B TOM YHCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKUX MCTOAAX MCCICAOBAHUA BCIHICCTB HU HN3YUYCHUA
XHUMHNYCCKUX peaKuHﬁ; YMCHHUEC HUCIIOJIB30BaTb MOIACIHU  IJIA

00BsICHEHHS CTPOCHHUA aTOMOB U MOJICKYJI

1.3

o cepax npodeccnoHaTbHON AEATETLHOCTH, CBSI3aHHBIX C XUMHEH
U COBPEMCHHBIMU TCXHOJIOTUAMH, OCHOBAHHBIMHM Ha JOCTHXKXCHHAX
XUMUYECKON HAyKH, YTO IMO3BOJUT OOyJarONIUMCS paccMaTpUBaTh
XUMHUIO Kak cdepy cBoelt  Oymymieit  mpodeccroHanmbHON
NEATEILHOCTH W CJejaTh OCO3HAHHBIA BBIOOpD XHUMHH Kak
po(UIBHOTO MPeIMEeTa MPH MEPEX0/Ie Ha YPOBEHb CPEHETO 0OIIEro

o0Opa3oBaHUs

BnaneHue cuctemMolli XMMHYECKHX 3HAHUH U YMCHHUE IPUMCHATH

CUCTEMY XUMHUUYCCKUX 3HaHHfI, KOTOpas BKJIKOYACT:

2.1

B)KHEHIINE XUMHYECKHE IOHSATHS. XUMHUYECKHMHM DJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, IMTPOCTOE M CIOXKHOE BEIIECTBO, OJHOPOIHAS U
HEOJHOPOJHAsI CMECh, OTHOCHTEIBHBIC aTOMHAsi W MOJICKYJSIpHAS
MAacChl, KOJIMYECTBO BEIIECTBA, MOJb, MOJSIpHAs Macca, MOJSIPHBIN
00BEM, OKCHJI, KHUCJIOTa, OCHOBAaHHUE, COJIb (CpemHsis), XMMHUYECKas
peaKum[, peaKHI/II/I COCIUHCHUA, peaKum/I pa3no>1<eH1/m, peaKHI/II/I
3aMEILEeHHs], peakuud oOMeHa, TeIIOBOW 3((EeKT peakuuH, dK30- U
SHIIOTEPMUYECKUE PEAKIINH, PACTBOP, MAccOBasl OJS XUMHUYECKOTO

OJICMCHTaA B COCAWHCHUU, MaccoBasgs O0Jid W HOPOLCHTHAA




KOHIICHTpPAIMS BEIIECTBA B pACTBOPE, AJIPO aTOMA, SJIEKTPOHHBIN CIIOM
aroMa, aTtoMHas OpOWTallb, PaJWyC aToMa, BAJICHTHOCTH, CTEICHb
OKHCJICHUS, XUMUYECKasl CBSI3b, JIEKTPOOTPUIIATEIILHOCTD, TOJISIPHAS
M HENoJsIpHAs KOBAJICHTHAs CBSI3b, MOHHAS CBSI3b, METAJJIMYECKast
CBSI3b, KpUCTAJTMYECKAs! peIIETKa (AaTOMHAs1, MIOHHAsI, METaJUTHYeCKas,
MOJIEKYJISIpHAsi), MOH, KaTHOH, aHUOH, DJIEKTPOJIUT U HEIJIEKTPOIIUT,
ANEKTPOIUTHYECKAST JIUCCOLMAIMS, PEaKIHMd WOHHOTO OOMEHa,
OKHUCIIUTEIbHO-BOCCTAHOBUTENIbHBIE  PEAKIMH,  OKHUCIUTEIb U
BOCCTAHOBHUTENb, OKHCICHHE ¥ BOCCTAaHOBJICHHE, DIIEKTPOJIU3,
XMUMUYECKOE DPAaBHOBECHE, OOpaTHMble U HEOOpaTHUMbIE pPEaKIIHH,
CKOpOCTh XHMMMUYECKOM peakimu, karaiausarop, IIJIK, xoppozus

MCTaJIJIOB, CIIJIaBBbI

2.2
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OCHOBOTIOJIATAIONINE 3aKOHBI XUMHUU: 3aKOH COXPAaHEHHS MAacChl,
nepuoandeckuii 3akoH JI[.M. MeHnneneeBa, 3aKOH MOCTOSIHCTBA

COCTaBa, 3aKOH ABOTaIpO

TEOPUM  XHMHMM:  aTOMHO-MOJICKYJISIpHast ~ TEOpHUs,  TEOpUs

3JI€KTp0JII/ITI/I‘-IeCKOI7I Jucconuanmu

Bnagenne ocHOBaMH XMMHYECKOM T'paMOTHOCTH, BKJTIOYAIOIIICH:

3.1

YMEHHE TMPaBWIBHO HCIOIB30BaTh HM3YYCHHBIC BEIIECTBA H
Marepuaiabl (B TOM YHCIE MHHEPaTbHBIE YIOOPEHHUS, METAJIbl M
CIUIaBbI, TPOAYKTHl  TepepabOTKH  MPHUPOAHBIX  HMCTOYHUKOB
YIJI€BOIOPOAOB (YIJIsi, MPUPOIHOTO Ta3a, HeTH) B OBITY, CEITHCKOM
XO35IUCTBE, Ha TIPOM3BOJICTBE U TIOHUMAaHUE 3HAYCHUS )KUPOB, OCIIKOB,
VIJIEBOJIOB Ui OpraHW3Ma YeJOBEeKa; yMEHHE IPOTHO3HPOBATH
BJIMAHUC BCUICCTB U XUMHUYCCKHX IPOUCCCOB HA OpraHnu3M 4CJIOBCKaA

Y OKPY’KaIOIYI0 IPUPOIHYIO CpELy

32

YMCHHUC HUHTCIPUPOBATH XMUMHUUYCCKUC 3HAHHA CO 3HAHUAMU JPYTruUx

y4eOHBIX IPEIMETOB

33

HaJIM4YMe ONbITa pabOoThl C Pa3IMYHBIMU UCTOYHUKAMU MH(OpMALMU
0 XMMHHU (Hay4yHas U HAy4HO-IIOMYJIsIpHAs JMTEpaTypa, CIOBapH,

CIIPABOYHUKH, UHTEPHET-PECYPCHI)

34

YMCHUE OOBEKTUBHO OLICHUBATh I/IH(l)OpMaI_II/IIO O BfHIIECTBax, HX
MMPEBPAICHUAX n MPAKTUYCCKOM MMPUMCHCHUU n YMCHUEC

HCII0JIb30BaTh €€ IJIsI peICHuA yq€6HO-H03HaBaT€HBHBIX 3aga4d




BnaneHHe OCHOBAMH TIIOHSITHITHOTO amnmnapara U CHUMBOJIMYECKOTO

SI3bIKa XUMUHU JJIA COCTaBJICHUA q)OpMy.TI HCOPTaHNYCCKHX BCIUICCTB,

4 YpaBHEHUM XHMHUYECKUX PEaKUWid; OCHOBAMU  XHMHUYECKOH
HoMeHkIaTypsl (IUPAC u TpuBuanbHOi)
YMmenne oOBSICHATH CBS3b MOJIOKEHUs dieMeHTa B [lepuonnueckoit
CHUCTEME C YHUCJIOBBIMU XapaKTEPUCTHUKAMU CTPOCHHUS aTOMOB

5 XAMHUYECKHX DJEMEHTOB (COCTaB M 3apsn sjapa, oOIee Yucio
AIIEKTPOHOB), pPACIpPEACICHUEM SIEKTPOHOB IO SHEPreTUUYECKUM
YPOBHSIM aTOMOB IEPBBIX TPEX MEPUOIOB, KaUs U KaJIbLIUA
[IpencraBinenre O  MEPUOAMYECKON  3aBHCHUMOCTH  CBOMCTB
XUMHUUYECKHUX 3JIEMEHTOB (paauyc aroMa, 3IeKTPOOTPULIATEIbHOCTD),

6 MPOCTBIX W CIOXKHBIX BEIIECTB OT TIOJIOKEHHSI JJIEMEHTOB B
[lepuonuueckoit cucreme (B MallbIX TIEpHOAaX U  TJIABHBIX
MOJICPYIITAX) U 3JICKTPOHHOTO CTPOEHUS aromMa

7 Ymenue kinaccuuupoBarh:

7.1 XUMUYECKHUE FTIEMEHTBI

7.2 HEOpPraHMYECKHE BEIEeCTBA

7.3 XUMHYECKHUE peaKiuu

8 YMeHue onpenesnsTh:

g1 BaJICHTHOCTh M CTETICHb OKUCJICHUS XHMHUYECKUX JIEMEHTOB, 3apsi

' HOHa

g2 BUJl XMMUYECKON CBA3M U TUIl KPUCTALIMYECKON CTPYKTYpbl B

' COEMHEHUSAX

8.3 XapakTep Cpellbl B BOAHBIX pACTBOPAX BEIIECTB (KUCIIOT, OCHOBAHUM)

8.4 OKHCJIUTENh U BOCCTAHOBUTEIIb

9 YMeHue xapakTepu3oBarh PU3NUECKUE M XUMUUECKUE CBOMCTBA:
MPOCTHIX BEHIECTB (KHUCIOPOJ, O30H, BOAOPOA, Tpadwur, anmas,

9.1 KpeMHHi, a3ot1, ¢ocdop, cepa, XJoOp, HATpUH, KalaHWii, MarHuM,
KaJIbLIUN, aTFOMUHUM, KEJIE30)
CJIOKHBIX BEILIECTB, B TOM YHCJI€ MX BOJHBIX PacTBOpOB (Boja,

97 aMMHMAK, XJOPOBOAOPOI, CEPOBOAOPOA, OKCHIBI U THUIPOKCHIBI

metaiioB [-IIA rpynn, amtomunus, menu (II), uunka, xenesza (II u

I1I), oxcuast yraepona (II u IV), kpemuust (IV), azora u pochopa (I11




u V), cepet (IV u VI), ceprucras, cepHas, a3oTucTasi, a3oTHas,

docdopHasi, yroinpHas, KpeMHUEBasK KUCIOTA U UX COJIH)

MPOTHO3UPOBATh M  XapaKTEpU30BaThb CBOMCTBA BELIECTB B

3aBUCHUMOCTU OT MX COCTaBa U CTPOCHUA, IPUMCHCHUC BCUICCTB B

>3 3aBHCHUMOCTH OT WX CBOMCTB, BO3MOXXHOCTH IPOTEKaHHS
XUMHUYECKHUX MPEBPALICHUHN B PA3TUYHBIX YCIOBUIX
10 YMeHUe COCTaBIATh MOJIEKYISIPHBIC U HOHHBIC YPAaBHEHUS PEaKIIUA,
B TOM YHCJIE:
10.1 peakIuii HFOHHOTO 0OMeHa
10.2 OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIX PEaKIUi
103 WITIOCTPUPYIOMINX XWMHUYECKHE CBOWCTBA W3YYCHHBIX KIIACCOB
' (rpynm) HEOpraHU4YEeCKUX BEIECTB
10.4 MOATBEPKAAIOIIUX T€HETUYECKYIO B3aUMOCBS3b MEXKIy HUMU
11 YMeHue BIYUCTATH (IPOBOIUTH PACUETHI):
. OTHOCHUTENIbHYIO MOJICKYISIPHYI0O W MOJSPHYIO MacChl BEIIECTB,
' MacCCOBYIO JOJI0 XUMUYECKOTO 3JIEMEHTa B COSAMHEHUU
11.2 MAacCCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJTMYECTBO BEIIECTBA U €r0 Maccy, 00beM ra3oB
14 M0 YPaBHCHHUSM XUMHUYECKUX PEaKIUid W HAXOAUTh KOJIHMYECTBO
. BEIIECTBA, 00BEM U MacCy pearcHTOB UJIH MPOIYKTOB PEaKLuU
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMH  METOJAaMHM  HAyYyHOTOo TO3HAaHHUA (HaOmroAeHHe,
191 U3MepeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHIE) MPU U3YyUECHUU BELIECTB
' U XUMHYECKHUX SIBICHUN; yMeHue chOpMyaupoBaTh HpodiemMy u
MPEJIOKUTD MyTH €€ pereHus
172 Oe3omacHO pabOThl C XUMHUYECKHUMH BEIIECTBAMU, XUMHUYECKOU
' MOCY/I0ON 1 J1ab0paTOpHBIM 000PYIOBAaHUEM
IIpaBUJIaMU 0€3011acCHOTO oOpamieHus c BEIIECTBAMH,
UCTIONB3yEMBIMH B MTOBCEHEBHOMN JKHU3HHM, MTPABUIIAMU TIOBEJICHUS B
123 Hessix cOepexeHus: 370pOBbs U OKpPY’Karolled MpUPOIHOW Cpemsbl;

MNOHUMAaHHC BpCla (OHaCHOCTI/I) BO3JCHCTBUS Ha JKUBBIE OpTraHU3Mbl
OHpeI[CJ'IéHHLIX BCIICCTB, c1moco0oB YMCHBIICHUA u

NpeaAOTBpallICHUS UX BPEAHOT'O BO3JICHCTBUSA
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Hamune MPAKTHYCCKUX HABBIKOB INJIAHUPOBAHUA U OCYIICCTBICHUA

CICAYIOMHX XUMHYCCKUX SKCIICPUMCHTOB!

13.1

U3y4YCHHE U OTIMCaHUE PU3NUIECKUX CBOMCTB BEIIECTB; O3HAKOMIICHHE
C  (QU3MUECKMMH M  XHMHYECKHUMHU  SIBICHUSIMH;  OIIBITHI,

WUTFOCTPUPYIOLIME IPU3HAKHU IPOTEKAHUS XUMUYECKUX PEaKLIUN

13.2

HU3Yy4YCHUC CII0CO00B Pa3saCICHUA cMmecen

13.3

MOJyYeHUE KHUCIOpoAa M M3yYeHHE €ro CBOMCTB; IOIy4YeHUE
BOJIOPOJIa M M3yYEHHUE €T0 CBOMCTB; MOJyUYeHHE YIIIEKHCIIOro Ta3a u

M3yUYEHHUE €r0 CBOMCTB; MOJyuYeHNEe aMMHUaKa 1 U3y4eHHUe ero CBOICTB

13.4

MPUTOTOBJIEHUE PACTBOPOB C ONPEICIEHHOW MAcCOBOM J1oyeit

pacTBOPEHHOTO BENIECTBA

13.5

IPUMEHEHHE  HWHAMKATOpoB  (JakMyca,  METWIOpaHXxa U
denondrangenna) Ansg ompenesNeHus XapakTepa cpelbl B pacTBOpax

KHUCJIOT U LIEe0UYEN

13.6

UCCIIEZIOBAHME U ONKMCAHUE CBOWCTB HEOPraHMYECKUX BEILECTB
Pa3NUYHBIX KIIACCOB; U3yYCHUE B3aMMOJCHCTBHS KUCIIOT C METaJIaMH,
OKCHJAMH  METAJUIOB,  pPacTBOPUMBIMH M  HEPaCTBOPHUMBIMU
OCHOBaHMUSIMH, COJISIMH; IIOJIy4YCHHE HEPACTBOPUMBIX OCHOBAHHIM;
BBITECHCHHE OJHOTO MeTajyla JPYyrdM U3 pacTBOpa  COJH;
HcceoBaHne aM(OTEPHBIX CBOWCTB THAPOKCHIOB AIIOMHUHHUS H

[MUHKA

13.7

PCIICHUC SKCIICPUMCHTAJIBHBIX 3a1a4 IO TEMaM: «OCHOBHBIE KJIaCChI
HCOPTaHNYCCKHUX COGHHHGHHﬁ)); ((3H€KTpOJIPITH‘ICCKEUI
JAucCconuranusi), «Baxneime HeMeTaIbl M HUX COCOUHCHUA ,

«BaxxHeHIme MeTaubl 1 UX COSAUHCHUSDY

13.8

XUMHYECKHE  OKCIEPUMEHTHI,  WUIIOCTPUPYIOIIHE  TPU3HAKU
MPOTEKaHUs peaKIfii HOHHOTO OOMEHa; KaueCTBEHHBIC PEaKIuu Ha
NPUCYTCTBYIONIME B BOIHBIX PAacTBOPax HMOHBI: XJIOPUA-, OPOMUJI-,
nonua-, cyaedar-, ¢ocdar-, kapOoOHAT-, CHIMKAT-aHHOHBI,
THIIPOKCHU]I-UOHBI, KATHOHBI aMMOHUS, MAaTHUS, KaJIbIIHS, ATFOMUHHUS,

Kenesa (2-+) u xxenesa (3+), menu (2+), IMHKA
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VYmenue:

14.1

NPEACTABIATh PE3yJAbTaThl dSKCIEpUMEHTa B (GOpME BBIBOJIOB,
JIOKa3aTeNIbCTB, TPapUKOB W TAOIMHIl M BBIABIATH SMIIUPUUYECCKHUE

3aKOHOMEPHOCTH




14.2

YCTaHaBJINBATb CBsA3HU MCKIY pEaIbHO Ha6J'IIO)IaCMI)IMI/I
XUMHUYCCKUMHU ABJIICHUAMHW W IIpoHeCcCaMu, IPOHUCXOAAIIMMU B

MaKpoO- U MUKPOMUPE, OOBSICHATH MPUUYUHBI MHOTOOOPA3usl BEIIECTB




HEPEYEHD JIEMEHTOB COAEP/KAHMUS, ITPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 31eMEHT COAEP/KAHUA

HepBOHa‘laHBHBIe XHUMHUYCCKHUE ITOHATHUA

1.1

UucTteie BemecTBa 1 cMecu. CrocoObI pa3eneHus cMece

1.2

ATOMBI W MOIJICKYIJIBI. Xumuueckue djieMeHThl. CHMBOIBI XHUMHYECKHUX

OJICMCHTOB. HpOCTBIe 1 CJIOKHBIC BCIICCTBA.

1.3

Xumnueckass ¢opmyna. BajgeHTHOCTh aTOMOB XHUMHUYECKHUX 3JIEMEHTOB.

CreneHp OKUCIICHUSA

1.4

3aKk0oH MOCTOSHCTBA COCTaBa BCIICCTB. OTtHocuTeNnbHAs aTOMHAs Macca.
OTHOCHUTENLHAS MOJICKYJIAApHAadA Macca. Maccoas J0JI1 XUHMHYCCKOI'o 5JICMCHTA

B COCAMHCHHUN

1.5

1.6

KomuuectBo BemiectBa. Monbs. Momsipaass macca. MomsipHbIii 00bEM Ta30B.
B3anmocBs3b KOJIMYCCTBA, MAaCChbl U YHCJIa CTPYKTYPHBIX CAWMHUI] BEIICCTBA

du3znuecKkue U XUMHUYECKHUE SIBICHUSA. XUMUYECKas peakuys U €€ IPU3HAKHU.

3aKOH COXpaHEHUS MACChI BEIIECTB. XUMUYECKUE YPAaBHEHUS

[Tepuognueckuii 3axkoH u Ileproguueckas cucTeMa XUMHUYECKHUX SJIEMEHTOB

J.11. MenneneeBa. CTpoeHue aToMOB

2.1

[Tepuognueckuii 3akoH. [leprnoanueckas cucteMa XMMU4eCcKux iaeMeHnToB J[. M.
Menaeneea. [lepuoasl u rpynmbl. PU3NUYECKUNA CMBICT MOPSAIKOBOTO HOMEDA,

HOMEPOB MEpUOJIa U TPYIIIbI AIEMEHTA

2.2

Crpoenne aromoB. CocTaB aToMHBIX saep. M3oTomnsl. Dnekrponbl. CTpoeHue
AJMIEKTPOHHBIX 000JI0YEK aTOMOB TEpBbIX 20 XUMHUYECKUX JJIIEMEHTOB

[Tepuognueckoii cuctemsl .M. Menaeneesa
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3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUUYECKUX 3JIEMEHTOB MEPBBIX TPEX
NIEPUOJIOB, Kajus, KalblHi (paaMyca aToMOB, 3JIEKTPOOTPULATEIBHOCTH,
METAJUIMYECKUX M HEMETaNIMYeCKHX CBOMCTB) W WX COEAMHEHHH B
COOTBETCTBUHM C IIOJIO)KEHHEM »dieMeHTOB B Ilepuonnueckoi cucreMe Hu

CTPOCHHUEM UX aTOMOB

Crpoenue BeliecTBa

3.1

Xumuueckasi CBsi3b. KoBanmeHTHas (MOMsIpHAss ¢ HEMOJSAPHAs) CBSA3b.
DONEKTPOOTPHUIIATEIIBHOCTh ~ XUMHUYECKUX  dJeMeHTOB. VoHHas  CBs3b.

Merannuueckas CBI3b




3.2

Tunbl KpucTaIMYecKUX pemeToKk (aToMHas, HWOHHAs, MeTajUIndeckas),
3aBUCHMOCTb CBOWMCTB BEIECTBA OT TUIIA KPUCTAIIMYECKOW PEIIETKU M BUIA

XUMHYECKOU CBA3U

Baxwueiime npeactaBuTenM HEOPraHUYECKUX BellecTB. HemeTtamnsl U ux

COCAMHCHUA. Mertammisl 1 ux COCIUHCHUA

4.1

Knaccudukanus u HOMEHKJIATypa HEOPraHUYECKUX COCAMHCHHIA: OKCHUIOB
(coneobpa3yromiue: OCHOBHBIE, KHCJIOTHBIC, amdoTepHbIC) u
Hecoseo0pasyomme; OCHOBaHMM (IMIENOYM W HEPACTBOPUMBIC OCHOBAHUS),
KHUCJIOT (KUCIIOpOJCOIep)KAMe H  OECKHCIOPOMHBIC, OIHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJICH (CPEIHUX W KUCIIBIX )

4.2

®Ou3nyeckue W XHMHUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-HEMETAJJIOB:

BOJIOPO/Ia, XJIOpa, KUCIOPOo/a, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUs

4.3

duznyeckre U XUMHYSCKHE CBOMCTBA MPOCTHIX BCUICCTB-MCTAJIJIOB: JIUTHA,
HaTpus, KaJiusd, Marovisd U KaJlbIWd, aJIIOMUHUSA, KCIIC3a. 3JI€KTpOXI/IMH‘IeCKPII>'I

PsL HAIPSDKEHUM METAJIOB

44

du3nyeckue U XUMHYSCKHE CBOMCTBA BOOOPOIHBIX COCAMHEHUI HEMETAILIIOB:

XJIOpOBOAOPOAA, CEpOBOAOPOAA, AMMHUAKA

4.5

dusznueckue U XMMUYECKHE CBOMCTBA OKCHUIOB HemeTawioB: cepol (IV, VI),
azota(ll, IV, V), docdopa(lll, V), yrnepona(ll, IV), xpemuus(1V). [Tonyuenune

OKCH 0B HEMETAJIJIOB

4.6

Xumnyeckue cBoicTBa okcuaoB: metamioB [A-IIIA rpynm, uuuka, menu(ll) u

xeneza(ll, II). [Tonmy4yeHnne okcHI0B METAIIIOB

4.7

XuUMHUYEeCKHE CBOMCTBA OCHOBAHMUN U aM(OTEPHBIX TUAPOKCUIOB (HA IpUMEpE
TUAPOKCUIIOB allFOMUHUS, Kene3a, UuHKa). [lomydyeHne OCHOBaHUU W

aM(OTEPHBIX THAPOKCUIIOB

4.8

OOmre XMMHYECKUEe CBOMCTBA KUCIIOT: XJIOPOBOJOPOAHOM, CEpOBOJOPOAHOIMA,
CEpPHHUCTOM, CEPHOMU, a30THOU, PochHOPHON, KPEMHHUEBOU, YyroabHOH. OcoObIe
XMMHUYECKHE CBOMCTBA KOHLEHTPUPOBAHHON CEpPHOM U Aa30THOM KHUCIOT.

[Tonydenue kucior

4.9

OO6mme XxuMHUUYECKUE CBOMCTBA cpenHux cojel. [lomydenne comneit

4.10

[Tony4yenue, cobupaHue, paclo3HaBaHHWE BOJOPOJAA, KHUCIOpOda, aMMHaka,

YITIEKUCIIOTO rasa B 1a00paTopuu

4.11

[Tony4yeHne amMmmHaKa, CEpHOM M a30THOM KHCIOT B MPOMBIIIIIEHHOCTH. O01mue

CIIOCOOBI IMOJIy4YCHHA MCTAJJIOB




4.12

I'enetnmueckas cBSI3b MECXKAY KilacCaMMU HEOPraHNUYCCKUX COG)II/IHGHI/Iﬁ

XHUMUYECKUE PEAKIIUU

5.1

Knaccudukanus XuMHUYecKuX peaklui o pa3InyHbIM MPU3HAKAM: 110 YUCITY U
COCTaBY YYacTBYIOLIMX B pPEAKLMU BEIIECTB, MO TEIJIOBOMY 3(QeKTy, Mo

W3MEHEHHMIO CTEIICHEH OKHMCICHUS XHUMUUECKUX YJIEMEHTOB

5.2

TerutoBoit 3¢ dexT XUMUYECKOM peakIuy, TEPMOXUMHUYECKUE YpaBHEHUS. JK30-

U SHAOTCPMUYCCKHEC PCAKIIUU. TepMOXI/IMI/IquKI/Ie YpaBHCHU

53

OKHUCINTENTbHOBOCCTAHOBUTEbHBIE peakMi. OKUCIUTEIN U BOCCTAaHOBUTEIH.
[Ipomeccsl  OKMCIEHHMS M BOCCTAHOBJIEHHUS.  OJIEKTPOHHBIM  OanaHc

OKHCIIMTEIIbHOBOCCTAHOBUTCIILHOM p€akunun

54

Teopust snekTponuTUYECKOi nuccormanu. KaTnoHbl, aHMOHBI. DJIEKTPOTUTHI

Y HEANMEKTPOIUTHL. CUIIbHBIE U ClIa0ble 3NIEKTPOSUThI. CTeNneHb AUCCOHAIITT

5.5

Peakuun monHoro oOMeHa. YcinoBHs NMPOTEKAaHUs PeaKUUii MOHHOTO oOMeHa,

IIOJIHBIC 1 COKpaH_IéHHLIC HOHHBIC YPABHCHUA peaKHI/Iﬁ

XuMus 1 OKpy»Karolas cpea

6.1

6.2

BCIHCCTBa H Mar€puajibl B HOBCC,I[HCBHOI;'I JKM3HHU dYeJIoBeKa. be3omacHoe
HCIIOJIB30BAaHUEC BCIICCTB M XHUMHUYCCKHUX peaKI_II/Iﬁ B J'Ia60paTOpI/II/I u 6I>ITy.

HepBaﬂ ImoMouIb IMpu XUMHUYCCKUX 0XKOT'aX U OTPABIICHHUAX

XUMHUYECKOE 3arpsi3HEHHE OKpYyKalomed cpeabl (KHUCIOTHBIE —JOXKIH,
3arpsi3HEHUE IOYBBI, BO3yXa U BOJOEMOB), CIOCOOBI €r0 MPEAOTBPAILEHUS
IIpenensHass nomyctumasi koHueHtpanus BemectB (IIJIK). Ponp xumum B
pEIICHNH DSKOJOTHYECKUX TMpobieM. YcuieHHe MapHUKOBOro Hddexra,

paspymi€cHUe O30HOBOI'O CJIOA

6.3

[Ipumenenue cepsl, a3ota, pocdopa, yriepoaa, KpeMHUS U UX COSAMHEHUN B
OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH M CEIbCKOM Xo3siiicTBe. [lpuMenenue
METAJJIOB M CIUIaBOB (CTajb, YYTyH, IIOPATIOMHHHHA, OpoH3a) B OBITY H
MPOMBIIIJICHHOCTH MX coenHeHH. [ToHATHE 0 KOPPO3HH METAJIIOB, OCHOBHBIE

CIOCOOBI 3aIUTHI UX OT KOPPO3UH

6.4

[IpuponHble MCTOYHMKHU YTIIEBOAOPOAOB (Yroib, NMPUPONHBIM Ta3, HEPTH),

MPOAYKTHI UX MepepaboTKu (OCH3WH), UX POJb B OBITY U MPOMBITIIICHHOCTH

6.5

[lepBoHaUa/IbHBIE TOHATHA 00 OPraHMYECKUX BEIIECTBAX KAK O COEAMHEHUSIX
yriepoaa (MeTaH, 3TaH, dTUIEH, alleTHIEH, TaHOJ, NIULEPHUH, YKCYCHAsl KUCIIOTA).
[onsiTue 0 GUONTOrNUECKH BayKHBIX BEIIECTBAX: )KUpaX, OeJIKax, yIIIeBOAaX — U UX

POJIH B JKU3HH YCJIOBCKA




PacuéTer:

7.1 o popmysiaM XUMHYECKHUX COCTUHCHUMA
7.2 Macchl (MaccoBOif) JJOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 [0 XUMUYECKUM YPaBHEHUSIM










