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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIOo 00I1Iero o0Opa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHMW K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa30BaHus, MPEICTABICHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBE (QenepanbHOl pabodeil mTporpamMmbl
BOCIIUTAHUS U C YUETOM KOHUEIIIMY MPEerogaBaHus y4eOHOro mpeaMera «XuMus»
B 00pa3oBaTeNbHbIX opranu3anusax Poccuiickoit denepanum.

[Iporpamma 1Mo xuMuM naéT TPENCTaBICHUE O IIEJsAX, OOIEel cTpaTeruu
oOydeHusl, BOCIUTAHUS M PaA3BUTHS OOYYAIOMIMXCS CpPEACTBAMHU y4eOHOro
npenMera, YCTaHABJIMBAET o0s3aTeNbHOE  MPEIMETHOE coliepKaHue,
npelycMaTpUBaeT paclpeielieHue ero Io KiaccaM W CTPYKTYpPUpPOBAaHUE TIO
pazienaM M TeMaM MpPOTrpaMMbl O XHUMHH, OINpPEAEIseT KOJIUYECTBEHHbIE U
KaueCTBEHHBIE XapaKTePUCTUKHU COJIepKaHusl, PEKOMEHAYEMYIO
NOCJIEIOBATEIBHOCTh ~ M3YYEHUS XUMHHM C  Y4YE€TOM  MEXKIPEAMETHBIX |
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM Y4eOHOro Tpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroUMXCs, ONpeAesiieT BO3MOXKHOCTH MpeaMera Jyis
peanuzaiu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTeNbHOM
IpOrpaMMbl Ha YPOBHE OCHOBHOI'O 00IIero oOpa3oBaHUs, a TakKe TpeOOBaHUN K
pe3ynbTaTam 00y4eHHsS] XUMUHU Ha YPOBHE Ieei U3y4eHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4€OHO-TIO3HABATEIBHON JEATEIHbHOCTH OOYYArOIMIErocss MO OCBOCHUIO
y4e0HOro co/iepKaHusl.

3HaHWE XUMHHM CIYKUT OCHOBOU Juisi (DOPMHPOBAHUS MHPOBO33PEHUS
00y4Jaromierocsi, ero MpeACTaBICHU O MaTepUaIbHOM EIMHCTBE MHUPA, BAKHYIO
poiib WrpatoT (GopMUpYyEeMble XUMHUEH MPEJCTABICHUS O B3aUMONPEBPAIICHUIX
SHEPrUM W 00 SBOJIOIMHU BEIIECTB B MPHUPOJIE, O IMYTAX PEIICHUS TI00aTbHBIX
npo0sieM yCTOWYMBOIO PAa3BUTHS YENIOBEYECTBA — CBHIPHEBOM, SHEPreTUYECKOH,
MUIIEBON U SKOJIOTUYECKON 0€30MacHOCTH, TPOOIIEM 3IPaBOOXPAHECHHUS.

N3yuenne xumuu:

CIIOCOOCTBYET  pealM3alMd  BO3MOXKHOCTEH I CaMOpa3BUTUSL U
dbopMUpOBaHUs KYJIbTYphI JIMYHOCTH, €€ 00111el U QYHKIIMOHATBLHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMUPOBAHHE MBIIUICHUS U TBOPYECKHX CIOCOOHOCTEM
0o0y4aromuxcsi, HABBIKOB HMX CaMOCTOSTENIbHOW  y4yeOHOW JesTeIhbHOCTH,
AKCIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBLHOM 1eITeNbHOCTH;

3HAKOMHUT CO CHENMU(GUKON HAYIHOT'O MBIIUICHUS, 3aKJIaJbIBa€T OCHOBBI
1[EJIOCTHOTO B3TJISIIa HA €IMHCTBO MPUPOJIBI U YEIOBEKA, SIBJISETCS] OTBETCTBEHHBIM
3TaroM B OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YYaIOIINXCS;



crocoOCcTBYyeT (OPMUPOBAHUIO I[EHHOCTHOI'O OTHOIIEHUS K E€CTEeCTBEHHO-
HAy4HBIM 3HaHUSAM, K [IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B HKOJOTHUYECKOE
o0Opa3oBaHu€e 00y4arOIUXCSl.

JlanHble HampaBiieHUs B OOYYEHHHM XUMHUU OOECHEYMBAIOTCSA CIEHH(PUKON
COoep)KaHMsl  y4eOHOro  mpeaMeTa, KOTOPBIM  SABJISETCA  MEJaroruyecKu
aJanTHUPOBAHHBIM OTpa)kKeHHEeM 0a30BOM HAYKH XMMUHU Ha ONpPE/eTIEHHOM dTare eé
pa3BUTHS.

Kypc xuMun Ha ypoBHE OCHOBHOTr'O 0OIlIer0 00Opa3oBaHUs OPUEHTHUPOBAH Ha
OCBOCHHE OOYYalOUIUMHCSI CUCTEMBI IEPBOHAYAIBHBIX TMOHSITHH XUMHH, OCHOB
HEOPraHMYEeCKOM XHUMHM W HEKOTOPBIX OTHENbHBIX 3HAYUMBIX MOHITUH
OpPraHUYECKON XMMUHU.

CtpykTypa copepkaHusi MporpamMmbl 10 XUMUU CPOpMHUpOBaHA HA OCHOBE
CUCTEMHOro moaxoja k €€ uzydeHuro. Copep:kaHue CKIaAbIBAETCA U3 CUCTEMBI
MOHATUNA O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATHI O XUMHYECKON
peakuuu. OO0e H3TH CUCTEMBI CTPYKTYPHO OPraHM30BaHbl 10 NPUHLUIY
MOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUM HAa OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YUYEHHSI KaK OCHOBBI BCEI'0 €CTECTBO3HAHUS;

— [Iepunonnueckoro 3akona /[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHUM aTOMa U XUMUYECKOMU CBSI3H;

— TpEeACTaBlIeHUN 00 DIIEKTPOIUTHYECKON TUCCOIMAIMU BEIIECTB B
pacTBopax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCA HAa OCHOBE OSMIIUPUYECKU
MOJIYYEHHBIX U OCMBICICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJHOTO
YPOBHS K JIpyromMy, BBINOJNHAS (PYHKIUMU OOBSCHEHHS U MPOTHO3UPOBAHUSA
CBOWCTB, CTPOEHHUSI U BO3MOXHOCTEU MPAKTUUYECKOI0 MPUMEHEHUS U MOJy4YEeHUSs
M3Yy4aeMbIX BEIIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHUPOBAHUIO
NPEACTABIECHUS O XUMHUYECKON COCTABIAIONIEN HAYYHOW KapTUHBI MUpa B JIOTHKE
€€ CHUCTEeMHOW NpPHUPOJbI, IEHHOCTHOTO OTHOIIEHUS K HAyYHOMY 3HAaHHUIO U
METOoAaM TMO3HaHUA B Hayke. M3ydeHue XMMHU NPOUCXOIUT C MPHUBJICUCHUEM
3HAHMM W3 paHee HW3YYEHHBIX Y4YeOHBIX MpeaMeToB: «OKpYKaloMUi MUY,
«buonorus. 5-7 knacce» u «®@u3nka. 7 Kiacey.

[Ipy w3ydyeHHH XUMHUH TPOUCXOAUT (HOPMUPOBAHUE 3HAHWUH OCHOB
XUMHUYECKOM HAayKu Kak 00JIaCTU COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIbHOCTA YEJIIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaya y4eOHOTo mpeamMeTa COCTOUT B (DOPMUPOBAHMHU CHUCTEMBI XUMHUYECKUX
3HAHUN — BaKHEHUIIHUX (aKTOB, MMOHATHH, 3aKOHOB M TCOPETUUSCKHUX IOJIOKCHHM,
JOCTYMHBIX O00OOIIEHU MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B



NPHOOIICHNM K HAyYHBIM METOJaM II03HAHHWS TIPH HW3YYCHUW BEIIECTB U
XUMHUYECKUX peakiui, B (GOPMUPOBAHUM U PA3BUTHH MO3HABATEIBHBIX YMEHUN U
UX TPUMEHEHWHW B Y4YEOHO-TIO3HABATENLHOW H y4e€OHO-MCCIIEI0BATEIhCKON
NEeSATENbHOCTH, OCBOEGHMU MpaBWI O€30MacHOro oOpanieHusi ¢ BELIECTBAMH B
ITIOBCETHEBHOM KU3HH.

[Ipu u3ydeHnu XMMUU HA YPOBHE OCHOBHOI'O OOIIEr0 0Opa30BaHUS Ba)KHOE
3HaUYCHHE MIPUOOPENH TaKue IeNH, KaK:

— (opMHUpOBaHHE MHTEIUIEKTYalbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
caMo00OpPa30BaHUIO0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHUIO PELIECHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIONUMCS YCIIOBUSIM JKU3HU;

—  HaNpaBJIICHHOCTh OOYy4YeHWS HA  CHCTEMAaTHYECKOe TMpUOOIIeHUE
o0y4Jaromuxcss K CamMOCTOSATEIbHON MO3HABAaTENbHOM JEATEIbHOCTH, HAyYHbBIM
METOJIaM TO3HaHMsI, (POPMUPYIOIIUM MOTHBAIMIO U PA3BUTHE CIOCOOHOCTEW K
XUMUUY;

— o0ecrnieueHne yCIOBHA, CIOCOOCTBYIOINIUX MTPUOOPETEHUIO 00YJIArOIITUMUCS
OIbITAa Pa3HOOOPA3HON NEATETBbHOCTH, MO3HAHMS M CaMOIIO3HAHHUSA, KIIFOUEBBIX
HABBIKOB (KJIIOUEBBIX KOMIIETEHLIMI), UMEIOIIMX YHHUBEPCAIIbHOE 3HAYEHHUE IS
Pa3TUYHBIX BUJIOB JIEITEIbHOCTH;

— (opmupoBanre oO0uiell (YHKIMOHAIBHON W €CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM 4YHCJIC YMEHUW OOBSCHATHP W OIICHUBATH SBJICHUS
OKPYXKAIOIIET0 MHpA, UCIOJIb3Ysl 3HAHUS U ONbBIT, MOJYYEHHBbIE NMPU HU3YyYEHUU
XUMHUH, TPUMEHITh HMX MPH PEIICHWHW MpoOJeM B TMOBCEAHEBHON >XH3HU U
TPYZIOBOU JIEATEIBHOCTH;

— ¢opMHpoBaHHE y OOYyYaloIUXCSd T'YMaHUCTUYECKHX OTHOILIEHUH,
NOHUMAaHUSI 1EHHOCTH XHUMHWYECKUX 3HAaHUW 7 BBIPAOOTKH DKOJIOTMYECKH
eIeCO00pa3HOr0 TOBEAEHUS B OBITY W TPYJIOBOM NEATEIHHOCTH B IIEIAX
COXPAHEHHSI CBOETO 3/I0POBbS U OKPYIKAIOLIEN IPUPOTHON CPEBI;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCTIMTAHMIO Ha OCHOBE YCBOEHHMS OOIIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOdWUiIs ¥ HAMPABICHHOCTH NATbHEUIIETO
o0y4eHusl.

OO0miee YmMCIIO YacoB, OTBEAEHHBIX /I H3YYEHUS] XHMHHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanHus, cocTaBiser 136 yacos: B 8 kiracce — 68 gacoB (2
yaca B HeJIeN0), B 9 kitacce — 68 4acoB (2 yaca B HEJEIIO).



COILEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHaYaIbHbIEe XUMHUYECKHE MIOHATHS

[Ipeamer xumun. Posib XUMUK B KHU3HU YEJIOBEKA. XHUMHUS B CUCTEME HayK.
Tena u BemecTBa. PU3MUYECKHE CBOWCTBAa BEIIECTB. ATperaTHOE COCTOSIHUE
BemiecTB. IlonsTHe 0 MeTojax IMO3HAHUS B XMMUHM. UHCTBHIC BEIISCTBA M CMECH.
CriocoOnbI pa3ienneHus: CMecei.

ATOMBI M MOJIEKYJIBI. XHUMHYECKHE dJeMEeHThl. CHMBOJBI XUMHUYECKHX
3neMeHTOB. [IpocThie U ClI0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass ¢dopmyna. BajaeHTHOCTh aTOMOB XHMMHYECKHX JJIEMEHTOB.
3aKOH TIIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCHTENIbHAsT aToMHas Macca.
OtHocuTenbHAasE MOJIEKYJIsIpHas Macca. MaccoBast 10151 XUMHUYECKOTO JIEMEHTa B
COCIUHCHMU.

KomnuectBo BemiectBa. Moiib. MonsipHast Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHHI] BemiecTtBa. Pacuérer mo Qopmymnam
XUMHYECKUX COCIMHCHMU.

DOU3UYECKUE U XUMUYECKUE SBIICHUS. XUMHUYECKasl pEAKLNS U €€ IPU3HAKHU.
3aKOH COXpaHEHHUs MacChl BEIIECTB. XHMMHUeckue ypaBHeHus. Knaccudukamms
XUMHUYECKUX PEaKIUi (COSTUHEHHMS, Pa3JI0KCHHS, 3aMEIIICHUS, 0OMEHA).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOH MOCYA0M, mpaBujiaMu paboThl B J1a0OpaTOpUU U
npuémamu oOpallleHus ¢ J1abopaTOPHBIM O00OPYJTOBAHUEM, U3YUYCHHUE U OMHUCAHUE
(GU3MYECKUX CBOMCTB O00pa3lloB HEOPraHMYECKHX BEIIECTB, HAOIIOJICHUE
¢usnuecknx (TUTaBJICHUE BOCKA, TasHUE JIbJIa, PACTUPAHHWE caxapa B CTYIIKE,
KUIEHUE W KOHACHCAIUS BOJABI) U XMMHYECKUX (FOpPEHHE CBEUH, MPOKAJIWBAHUE
METHON MPOBOJIOKH, B3aUMOIEHCTBUE MeJla ¢ KUCIIOTOMN) SIBICHUM, HAOIIOIeHuE U
OMHMCaHUEe MPU3HAKOB IMPOTEKAaHWS XUMHYECKUX peakiuil (pasjioKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPHIIOM Oapus, pa3ioxkeHUue THIPOKCUAA
menu (1) npu HarpeBaHuu, B3aMMOACHCTBHE Kene3a ¢ pacTBopoM coau meau (11),
U3y4eHHE CTIIOCOO00B pa3/elICHUs] CMECEil: ¢ MOMOIIbI0 MarHuTa, (puiIbTpoBaHUE,
BBITIAPUBAHUE, JUCTHIUISIMSA, XpoMaTorpadusi, IPOBEACHNE OYUCTKH TTOBAPEHHOMN
colid, HAOJIOJICHHUE W  ONKWCAaHUE  pPE3yJbTaTOB  MPOBEACHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHWSI MAacChl, CO3JaHHE MOJICJIE MOJEKYI
(ImapocTep>KHEBBIX ).

Baxkueiimne npeacTaBuTe M HEOPraHUIECKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kuciaopom — 3imeMEHT U mpocToe
BelecTBo. HaxokaeHue kuciaopoja B TIpupojae, (GU3MYECKHEe U XUMUYECKHE
cBoiictBa (peakuuu TopeHusi). Oxcunbl. [Ipumenenue xkucnopona. CrnocoOsl



MOJIYYEHUSI KUCIOpoJia B JabopaTopuud W MPOMBIIUIEHHOCTH. Kpyrosopor
Kucinopojaa B npupoje. O30H — alIoTponHas MOAU(PHUKALINS KUCIOPOIa.

TeroBo#t 3¢pdeKT XUMHUYECKOW pPEaKIuy, TEPMOXUMUYECKHE YpaBHEHUS,
3K30- W SHJOTEPMUYECKHE pEAKIMHU. TOIIMBO: yrojib W METAaH. 3arpsi3HEHUE
BO3]lyXa, YCWJICHHE MapHUKOBOIro 3¢ (dekTa, pa3pyiieHue 030HOBOTO CIIOsI.

Bomopon — anemeHtr m mpocroe BemectBo. Haxoxnenue Bogopona B
npupojae, (U3MYECKHe U XHUMHYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOOBI
nonyyeHus. Kucnorsl u conu.

MosnsipHbiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma Kak pacTBopuTenb. PacTBOpBHI.
HacpiienHble M1 HEHACBIIEHHBIE PAacTBOPBL. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBas 1071 BEIIECTBA B pacTBOpPE. XUMUUYECKHE CBOMCTBA BOJbl. OCHOBaHUS.
Ponp pacTtBOpoB B Ipupojie ¥ B )KU3HU 4denoBeka. KpyroBopor Boabl B IpUPOIE.
3arpsA3HeHre NpUPOAHBIX BOA. OXpaHa U OUYHUCTKA MIPUPOIHBIX BOJ.

Kimaccudpukanus Heopranmdeckux coenuHeHuid. Oxcunbl. Knaccudukamms
OKCHUJIOB:  cojeoOpa3zyroniue  (OCHOBHBIE, KHUCIOTHBIE, aM{(pOTEepHbIE) U
HecoseoOpasyromue. Homenknatypa okcupoB. Dusznueckue M XHUMHUYECKUE
cBoMCTBa OKCUIOB. [loirydeHre OKCHI0B.

OcHoBanus. Knaccudukauuss ocCHOBaHM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHWMWA. PU3NYECKHE U XUMHUYECKHE CBOMCTBA
ocHoBaHuu. [lonmydenne ocCHOBaHU.

Kucnorsl. Knaccuduxamnus kucnor. Homenknatypa kucinor. dOusndeckue u
XUMHYECKUE CBOMCTBAa KHCHOT. Psn aktuBHOocTm MmertamioB H. H. bekerosa.
[Tony4yeHnue KUCIIOT.

Conu. HomeHnknatypa cosieil. @U3M4YECKUEe U XUMMHUYECKHE CBOMCTBA COJICH.
[Tonmyuenue cosei.

['eHeTnueckas CBSA3b MEXKY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

KAUueCTBEHHOE OIPENIETICHUE COAEPKaHUsI KHCIOPOAA B BO3AYyX€, MOIYUYEHHUE,
coOupaHue, pacrno3HABAaHUE M H3YYCHUE CBOWMCTB KHUCIOpOJa, HAOII0JACHUE
B3aHMOJICMCTBUSL BEHIECTB C KHCIOPOJAOM U YCIOBUSL BO3HUKHOBEHUS U
npekpaileHuss ropeHus (mokapa), O3HaAKOMJIEHHE C o00pa3laMud OKCHUIOB H
ONKMCAaHWE HX CBOWMCTB, MOJy4Ye€HHE, COOMpaHHUE, PACMO3HABAHHE U U3YUCHHE
CBOMCTB Bojopojaa (ropeHwme), B3aumomaecTeue Bomopona ¢ okcuaom meau (1)
(BO3MOXHO MCIOJIb30BAHUE BUIEOMATEpPHUAIOB), HaOIIOAeHUE 00pa3IlOB BEUIECTB
KOJIMYECTBOM | MOJIb, HCCJIEIOBaHHE OCOOCHHOCTEW pPACTBOPEHHUSI BEIIECTB C
Pa3IMYHOM pPACTBOPUMOCTBIO, IIPUTOTOBJICHHE PACTBOPOB C ONPEACIEHHOU
MAacCOBOM JI0JIed paCTBOPEHHOIO BELIECTBA, B3aMMOJICMCTBUE BOJBI C METAJUIAMU
(HaTprieM ©  KaiubleM) (BO3MOXHO HCIIOJb30BaHUE BHUIECOMATEPHUATIOB),



UCCJIeIOBAaHUE O0pa3lOB HEOPraHWYECKHUX BELIECTB pPa3JIMYHBIX KJIACCOB,
HAOJII0ICHNE U3MEHEHHUsI OKPaCKU MHIMKATOPOB B PACTBOpPAX KUCJIOT U LIEIOYEH,
uzydyeHue B3aumojercTBusi okcuna menu (ll) ¢ pacTBopom cepHOW KHUCIOTHI,
KHCJIOT C METajulaMH, PEAaKUWd HEUTpaln3aluy, IOJYYEHHE HEPaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHHUE OJHOTO METajjia JIPYTMM U3 PacTBOpa COJIH, PELICHUE
JKCIIEPUMEHTAIIBHBIX 3aJad 1o TeMe «BaxHenlue KIacChl HEOPraHUYECKHUX
COCIMHEHUI.

[Hepuoagnueckuit 3axkoH u Ilepuoamuyeckas cucremMa XHUMHYECKHUX
aemenToB JI. WM. MenpeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBf3b.
OKMCIUTETBbHO-BOCCTAHOBUTEIbHBIE PEAKIIUN

[TepBbie TOMBITKM KIACCU(DUKAIMKA XUMUYECKUX dieMeHTOB. [loHsiTHe o
TPYINax CXOJHBIX DJIEMEHTOB (IEJIOYHbIE U IIETOYHO3EMEIbHbIC METaJUIbI,
raJioreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yoT aMpOTEPHbIE OKCHIbI
Y TUAPOKCHUIBI.

[lepnoanueckuii 3akoH. [lepuoanyeckast cucreMa XMMHYECKUX 3JIEMEHTOB /I,
N. MengeneeBa.  KopoTkonmepuogHas ©  JIMHHONEpPUOAHAS  (OPMBI
[lepuognueckon cucrtembl xumuueckux 3iemMeHToB J[. M. MenneneeBa. [lepuobl
u rpynnbl. OU3NUECKHT CMBICT NOPSAKOBOIO HOMEpPAa, HOMEPOB II€pUOJa U
CPYMIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oromnel. Dnekrponsl. CTpoeHune
ANIEKTPOHHBIX ~ 000J04€K aToMOB TepBhIX 20 XHUMHUYECKHUX  DJIEMEHTOB
[Iepnonnueckoii cucremsl [[. M. MenneneeBa. XapakTepuCTUKA XHUMHUYECKOIO
3JIEMEHTA M0 ero nonoxeHuto B [lepuonnueckoit cucreme . . Menaeneena.

3aKOHOMEPHOCTH HU3MEHEHUSA paguyca aTOMOB XHUMHYECKUX BJIEMEHTOB,
METAJUTMYECKUX U HEMETAUTMYECKUX CBOMCTB I10 FPYIIAM U IEPUOIAM.

3nauenue [lepuoanyeckoro 3akona u [leproguyeckoil CUCTEMbI XUMUYECKUX
JJIEMEHTOB I pa3BuUTUA Hayku W npaktuku. [[. M. MenneneeB — yd€HbIA U
rpaXKJaHUH.

Xumuueckast cBs3b. KoBaneHTHass (MOJdsipHass M HEMOJIApHAsA) CBA3b.
DIEKTPOOTPUIIATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBA3b.

Crenenp  okucieHua.  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIIHH.
[Iponecchl oOkucaeHNs U BOCCTaHOBIIEHUs. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuyeckuii IKCnepumMenm:

U3y4YeHHEe 00pa3lloB BENIECTB METANIOB M HEMETAJUIOB, B3aHMOJCICTBHE
TUJIPOKCHIA LHMHKA C pacTBOPaMHM KHUCIOT M IIENOYEH, MPOBEICHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKUUN
(ropeHue, peakny pa3ioKeHHs], COCTUHEHUS ).

Mescnpeomemmnuie ceasu



Peanuzanusa MeXnpeaMETHBIX CBA3€M MPU HM3YYEHHM XUMHUHM B 8 KJacce
OCYIIECTBJISICTCS. 4Yepe3 HCIOJIb30BaHHWE KaK OOIIHUX eCTEeCTBEHHO-HAYYHBIX
NOHSATUN, TaK U TOHSATUM, SIBISIOMINXCS CUCTEMHBIMH JJI1 OTAEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTI' O LIMKJIA.

OOuue ecTeCTBEHHO-HAYUYHbIE MOHSTHUSA: HAy4YHBIM (pakT, runoresa, Teopus,
3aKOH, AaHaliu3, CHHTE3, KiIacCu(UKalUs, TEePUOJAUIHOCTh, HAOIIOICHHE,
3KCIIEPUMEHT, MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usuka: marepusi, aroM, O3JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHI,
W30TOMbI, PAAMOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUECKHUIM 3apsjl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, ra3, (M3MYECKUE BEIUYHHBI, €IHMHUIIBI
U3MEPEHUS, KOCMOC, IJIaHEThI, 3BE3/1bI, COoIHIIE.

buonorus: dorocunres, Abixanue, buochepa.

['eorpadus: armocdepa, ruapocdepa, MuUHEpanbl, TOPHbBIE MOPOJBI,
MIOJIE3HBIE UCKOIAEMBIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo U XUMHYECKAs peakUust

[Tepnognueckuii 3axoH. [lepuoanueckas cucTeMa XUMUYECKUX 3JIEMEHTOB /1.
N. MenpeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XMMHYECKUX DJJIEMEHTOB TMEPBBIX TPEX IMEPUOJOB, KaIMs, KalbLUHUS W HX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM OJJIEMEHTOB B Illepumomnueckon
CHUCTEME U CTPOEHHEM MX aTOMOB.

CrpoeHue BeliecTBa: BHIbBl XUMUYECKOW CBSI3U. THIBI KPUCTATITUYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THUIIA KPUCTAJUIMYECKON PEMIETKH U
BHUJa XUMHUYECKOM CBA3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKHUX BEUIECTB. XHUMHUECKUE
CBOWMCTBA BEMIECTB, OTHOCSIIMXCA K pa3jJuyHbIM KJIACCaM HEOPraHUYECKUX
COCIMHEHUMN, TEHETUYECKAs CBSI3b HEOPTraHUYECKHUX BEIIECTB.

Knaccudukanys XuMU4eCcKUX peakiuid Mo pa3IndyHbIM NpU3HaKaM (110 YHUCTy
U COCTaBy YYacTBYIOUIMX B PEaKLMU BEIIECTB, MO TEMIoBoMYy 3(dekry, 1o
U3MEHEHUIO CTENEHEW OKUCIECHHS XUMHYECKHUX 3JIEMEHTOB, IO OOpAaTUMOCTH, IO
YYaCTHUIO KaTajau3aTtopa). DK30- U IHJOTEPMUUYECKHUE PEAKIINU, TEPMOXUMUUYECKUE
YPaBHEHHSI.

[Tonsitue o ckopocTH xumMudeckod peakuuu. [loHsTHe 00 OOpaTUMBIX U
HEOOpAaTUMBIX XMMHUYECKUX peaknusx. [loHATHEe 0 TOMOTE€HHBIX M TeTePOreHHBIX
peakiusax. [lonstue o xkaranuse. [lonsTue 0o xumMuueckoM paBHOBeCUH. DaKTOPBHI,
BIMSIONIME HA CKOPOCTh XHMHYECKOW PEAKIMU U IOJ0KEHUE XUMHUYECKOTO
paBHOBECHSL.

OKHCIUTETPHO-BOCCTAHOBUTEILHBIE ~ PEAKIMM,  JJICKTPOHHBIM  OajaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHON  PEAKIIUHU. CocraBnenue YpaBHEHUM



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM C  HMCIOJIb30BaHUEM  METOAA
AJIEKTPOHHOTO OallaHca.

Teopust 3MEKTPOTUTUIECKON AUCCOLMALMH. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
Kartnonsl, annonsl. MexaHW3M [IHCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BHUAAMU
XUMHU4ecKoil cBsizu. CteneHs auccouranuu. CUIIbHbBIE U Cl1a0ble 3JIEKTPOJIUTHI.

Peakiiun noHHOro oOMeHa. Y cjIoBUS MPOTEKAHUS PEaKIMi HOHHOTO OOMEHa,
MOJIHBIE U COKpaIllEHHbIE HMOHHbIE YypaBHEHHsS peakuuil. CBOWCTBAa KHCIIOT,
OCHOBAHMM W coleil B CBeTe€ MPEACTaBICHUHA 00 AIEKTPOIUTUUECKON
nucconanuu. KauecTBeHHbIE peakui Ha MOHBI. [IoHATHE O TUAPOIU3E COTEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJACISIMM KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAJUIOB M HEMETAJUIOB (rpadura M ajiMasza), CIOXKHBIX BEIIECTB
(x7opuaa HaTpusi), UCCIEAOBAaHUE 3aBUCHUMOCTU CKOPOCTU XMUMHUYECKOM peakiuu
OT BO3JICUCTBHS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE DIIEKTPOIMPOBOIHOCTH
pacTBOpPOB BEIIECTB, IPOLECCA AUCCOLMALMHA KHCIOT, WIEIOYEed U COJIEH
(BO3BMOKHO  HCIMOJB30BAaHHE BHUAEO MAaTEPHUANIOB), IPOBEICHHUE  OIIBITOB,
WUTIOCTPUPYIOIIMX ~ MNpPU3HAKU  NPOTEKaHWs]  peakluuMid HOHHOro  oOMeHa
(oOpa3zoBaHMe oOcajKka, BBIJICJICHHE Ta3a, O0Opa3oBaHWE BOMABI), OIBITOB,
WUIFOCTPUPYIOIIUX ~ NPUMEPBl  OKHCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAaKIUU
(ropeHue, peakuuu pasjoKEeHHs, COSAUHEHUs), pacllO3HABaHUE HEOPraHMYECKUX
BEIIECTB C TOMOIIBK) KAaYECTBEHHBIX pPEAaKIUid HAa HOHBI, pEIICHUE
SKCIIEpUMEHTAJIBHBIX 33]1a4.

HeMmeTa/uibl 1 MX COeTMHEHUSA

OOmrass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u QuU3nYecKre CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHMMHUYECKHME CBOMCTBA Ha IpUMEpE  XJopa
(B3auMoOZIeiCTBHE € MeETaJIaMH, HEMETallaMH, Iejio4amMu). XJIOpPOBOAOPOI.
ConsiHast KucinoTa, XMMUYECKHE CBOMCTBA, IMOJIYyYEHHE, MpUMEHEHHUe. [lelicTBue
XJIOpa M XJIOPOBOAOpPOAA HAa OpPraHW3M 4YejoBeKa. BakHellme XJIopuabl U HX
HaXO0XKJICHUE B IIPUPOJIE.

O6mas xapakrtepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHusi. CTpoeHue u (U3MUYECKHUe CBOMCTBA
IPOCTHIX BEIIECTB — KUCIOPO/AA U Cephl. AJIOTPOITHbIE MOAN(DUKAIIMN KUCIOPOIa
U cepbl. XUMHUYECKHEe cBoMcTBa cepbl. CepoBOIOpOA, CTpoeHue, (puznydeckue u
XUMHYECKue CBOMCTBA. OKCUABI CEphl KAK IPEACTABUTENN KUCIOTHBIX OKCHIIOB.
Cepnast kucioTa, (Qu3MyecKkMe U XUMHUYECKHME CBOMCTBa (oOmume Kak
NpE/ICTaBUTENsI Kjacca KHCIOT W crnenuduueckue). XHUMUYECKHE pEeaKIuw,
JeKale B OCHOBE IPOMBIIUIEHHOIO CHOC00a MOJNy4YEHHS CEPHOW KHCIIOTBHI.
[Iprumenenue cepHor KUCIOTHL. COMM CEpHOM KUCIOTHI, KAYECTBEHHAs pEaKLns Ha



cynbdar-uoH. HaxoxaeHue cepbl U €€ COCIUHEHUN B MpUpOJAE. XHUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH cpeibl COCNUMHEHUSIMU cepbl (KUCIOTHBIE JTOXIH,
3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CLIOCOOBI €0 MPEJOTBPAIICHHUS.

OO6mas xapakrepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIIEHHs. A30T, PaCHpPOCTPAHEHHE B MPHUPO/IE,
¢u3nyeckue U xumuueckue cporictsa. Kpyrosopor azora B npupoje. AMMHAK, €ro
¢u3nyeckue U XMMHYECKUE CBOMCTBA, oJdyyeHue 1 npuMeHenue. Conu aMMOHMUS,
X pU3NYECKUE U XMMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBl AMMOHMS. A30THasg KHUCIOTa, €€ MoiydyeHue, PU3nYecKkrue U XUMHUYECKHEe
cBOiicTBa (0OIIME Kak TMPEJACTAaBUTENS KJacca KHUCIOT M crhenupuyecKue).
Hcnonp3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KAa4eCTBE MHMHEPAIbHBIX
ynoopeHnil. XuMU4ecKoe 3arpsi3HeHUE OKPYKaIOIIel Cpe/ibl COeIMHEHUSIMU a30Ta
(KUCJIOTHBIE JTOKIM, 3arpsi3HEHHE BO3JyXa, MOYBbl U BomoEéMOB). docdop,
ajutoTponHeie Moaudukanuu docdopa, dusMUEcCKHe M XUMUYECKHE CBOMCTBA.
Oxkcup dhocdopa (V) u pochopHas Kuciaora, Pu3ndecKue 1 XUMHICSCKHUE CBOKCTBA,
nonyudenue. Mcnonb3zoBanue (hochaTtoB B KaUECTBE MUHEPATILHBIX YA00PEHUIA.

OO6mas xapakrepuctuka sneMeHToB |IVA-rpynmbl. OcoOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHbIE  CTENEHU  OKUCIEHUsA.  YTJepol,  aUIOTPOIHbIE
MOIU(HUKALKH, PACHPOCTPAHEHHE B NpUponae, (U3MUYECKUE U XHUMHUYECKUE
cBoricTBa. Ancopouus. Kpyrosopot yriepoaa B npupoae. OKkcuibl yriepoaa, ux
duznueckue W XUMUYECKHE CBOWMCTBA, JCHCTBME Ha JKHUBBIE OPTraHU3MBI,
NOJIy4YeHUE U MPUMEHEHHE. DKOJIOTMYeCKHue MpoOJIeMbl, CBA3aHHBIE C OKCHUAOM
yraepoaa (IV), rumore3a riao0anbHOrO NOTEIUIEHUS KIMMaTa, MapHUKOBBIN
addekrt. YronpHas Kuciaora U €€ coiiv, uX (Pu3nueckue U XMMHYECKHUE CBOMCTBA,
nojyueHrue U mnpuMeHeHue. KauecTBeHHass peakuuds Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MIPOMBIIIJICHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAUHEHUSAX
yriaepoja (MeTaH, 3TaH, TUJICH, alleTUIEH, dTaHOJ, TTIMIEPUH, YKCYCHasl KUCIIO0TA).
[IpuponHble HMCTOUYHUKH YTIEBOAOPOAOB (yroib, NPUPOIAHBIA Tra3, HEPTH),
OPOAYKTHl MX mepepaloTku (OE€H3MH), MX POJb B OBITY M HPOMBIIUIEHHOCTH.
[TonsiTue 0 OMOJIOrMYECKU BaXKHBIX BELIECTBAX: KUpaX, OeNKax, yriieBojax — 1 ux
poiM B OKM3HM UeJoBeKa. MarepuanbHOE €IMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COECTUHEHU.

KpeMHuii, ero ¢usnueckue U XUMHYECKHE CBOMCTBA, IMOJYyYEHUE U
npuMmeHeHue. CoelnuHeHus KpemHHs B mnpupoje. OOmme mnpencraBieHus 00
okcuzae kpemuus (IV) u kpemuueBor kucimore. CHIMKATHI, KX UCIOJIb30BAaHUE B
OBITY, B TIPOMBIIIUICHHOCTH. BakHeline CTpouTenbHbIE MaTepHalbl: KepaMuKa,



CTEKJIO, LIEMEHT, 0eToH, xkene300eToH. [Ipobiembl 6€30macHOr0 MCIOJIb30BAHUS
CTPOUTENIBHBIX MAaTEPUAJIOB B TOBCETHEBHOM JKU3HHU.

Xumuyeckuii IKCnepumMenm:

u3ydyeHre o0pa30OB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHUCIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOJIOCHUE TTPU3HAKOB
UX TPOTEKAHUS, OIBITHI, OTpaKAIOIMUE (PUINYECKHUE M XHWMHUYECKHE CBOMCTBA
rajoreHoB M WX COEAUHEHHN (BO3MOXKHO HCIOJIb30BAaHHE BHJIEOMATEPHUAIIOB),
O3HaKOMJIEHME ¢ oOpa3laMu XJIOPUAOB (TaJOrE€HUJIOB), O3HAKOMJICHHE C
oOpasmamMmu  ceppl u €€ coeAuHEHMsIMHU  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HAOIOIEHHE MpoIlecca OOYTrIIMBaHUsS caxapa ToJl JIeHCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, MW3y4YEHUE XUMHUUYECKHX CBOWCTB
pa30aBIeHHON CEpHOM KHUCIIOTHI, TPOBEAECHNE KAYECTBEHHOM peakiiuu Ha Ccyibdar-
WOH U HaONIofieHue Npu3HaKa €€ MPOTEeKaHWUs, O3HAKOMJIEHHWE C (U3HUYECKUMU
cBoiicTBaMu azora, (Gochopa MU HUX COCNUHEHUM (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), 00pasmamMu a30THBIX U (HOCHOPHBIX YAOOPEHUH, MOIyYSHHE,
coOupaHue, paclio3HaBaHUE W M3YYCHUE CBONCTB aMMHaKa, IIPOBEJACHUE
KaueCTBEHHBIX pEaKIui Ha MOH aMMOHHUS U (ochaT-uoH U M3yyeHUEe MPU3HAKOB
UX IIPOTEKAHUs, B3aUMOJIEUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXKHO HCMOJIb30BAHUE BUJIEOMATEPUAJIOB), W3y4EHUE MoOJemen
KPUCTAINTMYECKUX PEHIETOK anmasza, Tpaduta, ¢yiepeHa, O3HAKOMIICHHE C
IPOLIECCOM  aJICOPOIIMKM  PAaCTBOPEHHBIX BEUIECTB AKTHUBUPOBAHHBIM YIIEM U
YCTPONCTBOM MPOTUBOras3a, Mojdy4yeHue, COOMpaHue, pacrio3HaBaHUE U U3YUCHUE
CBOWMCTB YIJIEKHUCIIOTO Ta3a, MPOBEJEHNE KaueCTBEHHBIX peakiuii Ha KapOOHAT U
CUJIMKAT-UOHBl W HW3yYCHHE TMPU3HAKOB HUX TMPOTEKAaHMs, O3HAKOMJICHHE C
NPOAYKIIMEN CUJIMKATHOW MPOMBINUIEHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BakHenme HeMETaIUIbl U UX COCIUHEHUS.

MeTaJnibl 1 KX COeIMHEHUS

OO0uras xapakKTepuCTUKa XMMUYECKUX PJIEMEHTOB — METAJJIOB Ha OCHOBAaHHUH
uxX mnonoxeHus B llepuwomuueckor cucreme Xumuyeckux nsiemeHtoB . U.
MenneneeBa u ctpoeHusi aromoB. CTpoeHHE MeTaJuioB. MeTayuinueckas CBsi3b U
METAJUIMYECKAsT ~ KPUCTAUIMYECKAas  PEIIETKa.  ONEKTPOXMMHUYECKUM Pl
HanpspKeHu MetaioB. Ousnyeckue U XMMUYECKUE CBOMCTBAa MeTauioB. OO0mme
CIoCcOOBI TMONTydeHUs: MeTaioB. [loHATHE O KOppO3UM METaUIOB, OCHOBHBIE
CrocoOBI 3amuThl UX OT Kopposwu. CrutaBel (CTalb, YYryH, MIOPATIOMUHUMH,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIILIEHHOCTH.

[{emounble MeTaiuibl: mojioxkeHue B Ilepuoanyeckoil cucreMe XMMUYECKHX
sanemeHToB JI. M. MenneneeBa, CTpO€HHME HMX aTOMOB, HaXOXJIECHHUE B IPUPOJIE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTtpust U Kanusi). OKCUJIBI U



TUJIPOKCHUIBI HATpusd M Kanus. [I[puMeHeHue 1IeIOYHBIX METaulOB U HX
COE€IMHEHUH.

[[lenoyHO3EeMENbHBIE METAJUIBI MAarHMM MW KaJIbLUW: IIOJIOKEHUE B
Ilepnognueckon cucreme xumudeckux sneMeHToB [[. M. MenneneeBa, crpoeHune
MX aTOMOB, HaXOXJI€HUE B Tpupoae. PU3nyYecKrue U XUMUYECKHUE CBOMCTBA MarHus
U Kaiblus. Baxhedmme coeauHeHUs] KainblMs (OKCUO, TUAPOKCHUM, COJIN).
JKEcTKOCTh BOJBI M CLIOCOOBI €€ YyCTPAHEHUS.

AlroMuHUN: noJI0)KeHue B [leproanueckoi cuCTeEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aTroma, HaxOXAeHUE B Ipupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA altOMUHUS. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCH]IA
AJFOMUHUSL.

Kenezo: nonoxenue B [lepuoanyeckoit cucteMe XUMUYECKUX 3JIEMEHTOB /I,
N. MenneneeBa, CTpOEHHE aTroMa, HaxOXIAeHUWE B mnpupoae. Duznueckue u
XUMHUYECKHEe CBOMCTBA xene3a. OKcubl, THAPOKCHIIBI U comu xkene3a (1) u xxenesa
(1), mx cocrtas, CBOMCTBA U TIOJTyYCHHE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHME C oOpa3llaMM METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOWMCTBaMH, U3YYEHHE PE3YyJIbTAaTOB  KOPPO3UH  METALIOB  (BO3MOKHO
UCIIOJIb30BAaHUE BHUAEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJEUCTBUS OKCHJA
KIS W HATpUs C BOJOM (BO3MOXXHO UCIIOJIb30BAHUE BUJIEOMATEPUAIIOB),
UCCJIEIOBAaHNUE CBOWMCTB >KECTKOW BOJIbI, MPOLIECCA TOPEHUS KENEe3a B KUCIOPOAE
(BO3MOYKHO  HCIIOJB30BAaHUE  BHUJIEOMATEpPUATIOB), MPU3HAKOB  MPOTEKAHUS
KAQUECTBEHHBIX PEAKIIMN HA WMOHBI: MArHUs, KAJIbLHUs, AJIFIOMUHUA, [IMHKA, JKEJe3a
(1) u xenesza (1), menu (1), HaGIrOIEHNE U OMKCAHUE MPOIECCOB OKPAIIMBAHUS
IUITAMEHM MOHAMM HATpus, Kaldus U Kaiblusg (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPUATIOB), HCCIe0BaHNE aM(DOTEPHBIX CBONCTB THAPOKCH/IA ATIOMHUHHMS
Y TUJIPOKCHUIA IMHKA, PEIIEHNE SKCIIEPUMEHTAIBHBIX 3a7a4 10 Teme «BaxHeimmue
METAJJIBI U UX COCTUHEHUSI».

XHUMHS M OKpY:KaloLIas cpeaa

BemecrBa m Marepuanbsl B NOBCEAHEBHOM KU3HM 4elNOBeKa. be3zomacHoe
UCIIOJIb30BAaHUE BEIIECTB U XMMUUYECKUX peakiuil B ObITy. IlepBas momolns mnpu
XUMUYECKUX 0KOrax M OTPaBIICHUSIX.

XHUMHUYECKOE 3arpsA3HEHHUE OKpYXKarouled cpeabl (MpenenbHas JOMyCTUMAast
KOHIIeHTpalus BeuecTs, nainee — [1/IK). Ponp xumuu B pelieHnn 3K0JI0rM4ecKuX
npoosIeM.

Xumuueckuii IKCnepumenm:

U3yd4eHHe o0pa3lloB MaTepUaloB (CTEKJIO, CIUIABHI METAIJIOB, MOJUMEPHBIE
MaTepuasbl).

Mexcnpeomemmuuvle ceasu



Peanuzammsi MEXIpPEAMETHBIX CBS3CH NMPU HM3YYCHHM XUMUU B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 HCIOJIb30BaHWE KaK OOIMMX eCTECTBEHHO-HAaYyYHBIX
MOHATHM, TaK U TOHSATHM, SIBJISIOMIMXCS CUCTEMHBIMH JIJII OTJCIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmume ecTeCTBEHHO-HAYYHBIC TMOHSATHSA: HAY4YHBIM (DaKT, rUmores3a, 3aKOH,
TEOpHs, aHajau3, CHUHTEe3, KiIaccupukamus, TMEepUOAUIHOCTh, HAOIIOJECHUE,
OKCIIEPUMEHT, MOJICTUPOBAHUE, H3MEPCHUE, MOJCIb, SBJICHUE, ITAPHUKOBBIN
3¢ deKT, TEXHONOT U, MaTepUAIbI.

dusnka: MaTepus, aToM, DJJEKTPOH, TPOTOH, HEUTPOH, WOH, HYKJIH],
W30TOIBbI, PagUOAKTUBHOCTh, MOJEKYJa, SJCKTPHUUYECKUHM 3apsjl, MPOBOIHUKH,
TOJIYIIPOBOAHUKH,  JTUAJICKTPUKH, (POTORIEMEHT, BEIISCTBO, TEIO, OOBEM,
arperaTHOE COCTOSTHHE BEIECTBA, T'a3, paCTBOP, PACTBOPUMOCTh, KPUCTATTHYECKAS
pemérka, ciuiaBbl, (GU3NYECKUE BEIUYUHBI, CIUHUIIBI MU3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1bI, COJTHIIE.

buomorus: dorocuHTe3, npIxaHue, Omocdepa, dKOCHUCTEMa, MHHEPAIbHBIC
yIOOPEHUSI, MUKPOAJIEMEHTBI, MAKPOAJIEMECHTHI, TUTATEIIEHBIC BEIECTBA.

I'eorpadust: armocdepa, rumpochepa, MUHEpadbl, TOPHbIE IOPOIHI,
M0JIE3HBIE UCKOITAeMbIE, TOIIJIMBO, BOJHBIE PECYPCHI.



IVIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHUA IIPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMU S

JIMYHOCTHBIE PE3YJBTATBI

JIMYHOCTHBIE pEe3yJibTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO OOIIEro
0o0pa3oBaHMs JOCTUTAIOTCS B XOA€ OOyYEHUS XMMUU B E€IUHCTBE y4eOHOU H
BOCIIUTATENIbHON IESITEIbHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMUA POCCUNCKUMU
COLIMOKYJIbTYPHBIMU UM JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMU, IPUHATBIMU B
obmiecTBe MpaBWIaMH M HOPMAaMH TOBEIEHHUS U CHOCOOCTBYIOT Ipolieccam
CaMOIO3HaHUsl, CAMOPA3BUTHUS U COLIMAIIU3ALMHI 00 yYarOIINXCS.

JIM4HOCTHBIE ~ pe3yJabTaThl  OTPAXKAlOT  TOTOBHOCTh  OOydYarouiuxcs
PYKOBOJICTBOBATBCSI CUCTEMOW ITO3UTHBHBIX I[IEHHOCTHBIX OpPUEHTAUUd WU
pacUIMpEeHNE ONbITA JEATENbHOCTH Ha €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1) mnaTpuoTHYECKOr0 BOCIUTAHNS

LIEHHOCTHOI'0 OTHOLIEHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY
YU HAy4YHOMY HAcCJICIMI0, TOHMMAaHMs 3HAYEHUS XUMUYECKONM HAyKH B JKU3HHU
COBPEMEHHOr'0 OOIIEeCTBA, CIIOCOOHOCTH BIIAJETh JOCTOBEPHOM HMHpOpMaIueil o
NEPEeIOBbIX JOCTHKEHUAX M OTKPBITUSX MHPOBOM M OTEUYECTBEHHOW XHMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTpOMCTBE MUpa U OOIIECTBA;

2) rPaKIaHCKOT0 BOCTIMTAHUS

OPEICTaBICHNUs O COLMAJIbHBIX HOpPMax M IpaBWiIaX MEXINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOW,  y4eOHOHMCCIIeIOBAaTEIbCKOM, TBOPUECKOM M JPYrUX  BHJAX
JeSITeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM [EATENbHOCTH IpHU
BBINIOJIHEHUN Y4E€OHBIX, I103HABATENbHBIX 3a/ad, BBIIOJHEHHUH XUMHUYECKHX
AKCIIEPUMEHTOB, CO3[JaHUN YUEOHBIX TPOEKTOB, CTPEMJIEHUS K B3aUMOTIOHUMAHUIO
U B3aUMOIIOMOUIM B IIpolecce 3TOW Y4eOHOH JEesATENbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IIOBEJEHUE W IIOCTYNKM CBOMX TOBApHILEH C TMO3ULMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YYETOM OCO3HAHUS MTOCIEICTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMA:

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BELIECTBE M XUMHUYECKOW pEaKLuH,
COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTaBJISIOLIUE
OCHOBY JUJI1 TOHUMAaHUSl CYIIHOCTH HAYYHOW KapTHHBI MHUpA, NMPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHsS MPUPOJbI, B3aUMOCBSI3IX YEJIIOBEKA C
IPUPOJHON CPENOM, O POJIM XMMUU B ITIO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

[IO3HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIE HA IOJYYEHUE HOBBIX 3HAHWM IO
XUMHUH, HEOOXOIUMBIC NJi1 OOBSCHEHHS HAOII0IaeMbIX MPOIECCOB M SIBJICHUM,
N03HABATEIbHOM, MH(OPMAIMOHHOW M YHUTATEIbCKOM KYJNbTYphl, B TOM YHUCJE
HaBBIKOB CaMOCTOSITENIbHOM pabOThl C yuyeOHBIMH TEKCTaMM, CIPABOYHOMN



JUTEPATypOr, JIOCTYIHBIMA TEXHUYECKHUMH CPEICTBAaMH HH()OPMAIMOHHBIX
TEXHOJIOTUM;

UHTEpeC K OOYyYEHHIO M TO3HAHUIO, JIHOOO3HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  caMOOOpa3oBaHUIO, TMPOEKTHOW W  HUCCIENOBATENbCKON
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOYYCHHUS B
JTaJIbHEUIIIEM;

4) popMuUpOBaHUS KYJIbTYPHI 3T10POBbSI:

OCO3HAHHWE TIICHHOCTH JKW3HHW, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY
3I0pPOBBIO, YCTAHOBKM Ha 3J0POBBI 00pa3 >KW3HHU, OCO3HAHWE TIOCIEACTBHUA M
HENPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS aIKOTOJIsl, HAPKOTHKOB, KypeHUsl),
HEOOXOIMMOCTH  COONIOZICHUSI TMPaBWJI OE30MacHOCTH TIPU  OOpaIleHUuu C
XUMHUYECKUMHU BEIECTBAMHM B OBITY U pEaTbHOM KU3HM,

5) Tpya0BOr0 BOCTIMTAHUSI:

UHTEpPEC K MPAKTUUECKOMY U3yUYEHHUIO TIpodeccHii 1 TpyAa pa3aIudHoro poja,
yBOXEHUE K TPYAYy W PE3yIbTaraM TPYAOBOU MEATEIHLHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHUS TMPEAMETHBIX 3HAHWW TI0 XUMHHU, OCO3HAHHBIA BBHIOOD
UHAUBUIYaTbHON TPAEKTOPUU MPOJOILKEHHsSI 00pa30BaHus ¢ YUETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCTENTHON MPodeCCHOHATBHON JCSITEIbHOCTH M PA3BUTHS HEOOXOMUMBIX YMEHUH,
TOTOBHOCTH aIalTHPOBATHCS B MPOGECCHOHANBHON CPEJIC;

6) IKOJIOrHYeCKOro BOCIIHTAHHUS:

AKOJIOTHYECKH I[EI€CO00pa3HOE OTHOIICHHE K MPHUPOAEC KaK HMCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHMS, TOHUMAaHNUE IIEHHOCTH 37J0POBOTO U
Oe3zomacHoro o0Opa3a >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3nuecKoMy M TICUXMUYECKOMY 370POBBIO, OCO3HAHHE IEHHOCTH COOJIIOICHUS
TpaBmII 0€30ITaCHOTO MTOBEACHUS TP pabOTe C BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YTPOKAIOIIHX 3I0POBBIO U JKU3HU JIFOJICH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUS, MOJydaeMble MPU M3YYCHHH XUMUH, IS
pEIlIeHHs 3a/1a4, CBSI3aHHbBIX C OKpYXKalollel MPUPOIHON cpesoil, A OBBIILICHUS
YPOBHS  DKOJOTHYECKOW KYJIbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
AKOJIOTHYECKUX TMPOOJIeM W IMyTeH WX peIIeHUs TMOCPEIACTBOM METOIOB XUMUH,
HKOJIOTHYECKOTO MBIILICHUS, YMEHUS PYKOBOACTBOBATHCS UM B MO3HABATENIbHOM,
KOMMYHUKATUBHOW U COIIMAIBHON MTPAKTHKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe wMeranmpeaMeTHBIX pPE3YIbTAaTOB BBIICISIOT 3HAYMMBIC TS
dbopMUpOBaHUS MHPOBO33pEHMsI OOLIEHAYyYHbIE TOHATUS (3aKOH, TEOpHs,
NPUHIINI, TUTIOTE3a, (aKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JPYroe.), KOTOphIe
UCTIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TPEIMETax U TO3BOJISIIOT Ha
OCHOBE 3HaHUH W3 ATUX MPEAMETOB (OPMHUPOBATH MPEICTABICHUE O ICIOCTHOM



HAyYHOH KapTHUHE MHpA, ¥ YHUBEPCAJIbHbIC yU4eOHbIE eHCTBHS (ITO3HABATEIBHEIE,
KOMMYHUKAaTUBHbBIC, PETYJIATUBHBIC), KOTOpbIE OOECIEeYnuBalOT (QopMUpoBaHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHUIO M OCYIIECTBICHHUIO Y4eOHOU
TESTENHHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUueOHbIE AelcTBUSA

ba3oBble Jornyeckue NecTBUA:

YMEHHUS HCIONH30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPH OCBOCHUHU
3HAHWH: PACKPBIBATh CMBICI XMMHUUYECKHX IMOHSATHN (BBIACIATh UX XapaKTEPHBIC
NpHU3HAKK, yYCTaHABIIMBATh B3aWMOCBS3b C JIPYTMMH IOHSATHSMHM), HCTIOJIb30BaTh
MOHSITHS JJIs1 OOBSICHEHUS OTACNIbHBIX (DAKTOB U SIBIEHUH, BIOUPATh OCHOBAHUS U
KPUTEpHUH TSI KIacCU(PUKAIMA XUMHUYECKUX BEIIECTB U XUMHUYECKUX DPEAKIUH,
YCTaHABIMBATh MPUYMHHO-CJICACTBEHHBIC CBS3M MEXAY OOBEKTAaMU H3yUYCHUS,
CTPOUTH JIOTUYECKHE pacCykKAeHUs (MHAYKTHUBHBIC, I€IYKTUBHbIE, [0 aHAJIOTUN),
JIeNIaTh BBIBOJIBI U 3aKJIIOUYCHUS;

yMEHHE TPUMEHATh B TIPOIECCe TO3HAHWS TOHITHS (MPEAMETHBIC U
MeTanpeIMETHbBIC), CHMBOJIMYECKHUE (3HAKOBBIC) MOJICITH, UCIIOIh3YEMbIC B XUMUM,
peoOpa3oBbIBaTh MHUPOKO MPUMEHSIEMbIE B XUMUU MOJEIIbHbIC TIPEICTABICHUS —
XUMHUYECKUH 3HAK (CMMBOJI DJEMEHTa), XUMHU4Yeckas ¢GopMyna W YypaBHEHUE
XUMHUYECKON PEaKIuu — MPU PENICHUH Y4eOHO-TT03HABATEbHBIX 3a7a4, ¢ YIETOM
ATUX MOJIETBHBIX TPEICTABICHUN BBISBIATh M XapaKTEPHU30BATh CYIICCTBCHHBIC
NPU3HAKH U3YYaeMBIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUECKUX PEAKIUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJICICTBEHHBIE CBA3UM U
IPOTHUBOPEYHS B H3y9aeMbIX MPOIECCaX U SIBICHHUSIX.

Ba3oBble uccienoBaTeIbCKHe TeiCTBUS

YMEHHUE HCIOJIb30BaTh IMOCTABIEHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTA
MO3HAHWS, a TakKe B KAdeCTBE OCHOBBI s (DOPMUPOBAHMS TUIIOTE3BI TIO
IPOBEPKE MPABUIILHOCTH BHICKA3BIBAEMBIX CYXKICHUI;

NPHOOPETCHUE ONbITa 10 IUIAHWPOBAHUIO, OpPraHW3allMA W TIPOBEJICHUIO
YUEHUYECKHX DKCIEPUMEHTOB, YyMEHUE HaOJIoJaTh 3a XOJAOM Ipollecca,
CaMOCTOSITETTLHO MPOTHO3UPOBATh €r0 Pe3ysbTar, (OPMYIHPOBATH 0000IIEHUS U
BBIBOJIBI 110 pE3yJIbTaTaM MPOBEIEHHOTO OIBITA, HCCIEAOBAHUS, COCTABISATh OTUET
0 MpoJIeTTaHHOM pabore.

PabGora ¢ undopmanmei:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH WM WHTEPIPETUPOBATH HHGOPMAIIHIO
Pa3TUYHBIX BUIOB M (OPM MPEACTABICHUS, MOIYIACMYIO M3 Pa3HBIX UCTOYHHKOB
(Hay4dHO-TIONYJIIpHAsl JIUTEpaTypa XUMHUYECKOrO COJIepKaHHs, CIpPaBOYHbIE
nocobusi, pecypcsl MHTepHeTa), KPUTUYECKH OIICHUBATH NPOTUBOPEUMBYIO H
HEOCTOBEPHYIO MH(OPMAIIHIO;



YMEHHE MPUMEHSTh Pa3JIMYHbIC METOJBI M 3alpOoChl MPHU MOUCKE U OTOOpE
uHGOpMAIIMM W COOTBETCTBYIOUIUX JaHHBIX, HEOOXOAMMBIX JUIsl BBITIOJHEHUS
y4eOHBIX U MO3HABATENIBHBIX 3a7a4 ONPEAeTIEHHOT0 TUIIA, MPUOOPETEHUE OTbITA B
0o0JlacTU  HMCTOJIb30BaHUSI  MH(DPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIQJICHUE KYJbTYPOU aKTUBHOTO UCIOJIB30BAHUS PA3IMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITETTLHO BHIOMPATHh ONTUMAIBHYIO (pOopMy TIpencTaBieHus: uHGpopmMaIuu u
WUIIOCTPUPOBATh pEIIaeMble 3a/laud  HECIIOXKHBIMU CXE€MaMH, JuarpaMmamu,
apyrumu popMamu rpaduku U UX KOMOMHALUAMY;

yMEHUE UCIONb30BaTh M AaHAIM3UPOBATH B Mpolecce YydyeOHOU W
UCCJIEIOBATEIBCKON JCATEIBHOCTH MH(OPMAIIUMIO O BJIMSHUU TPOMBIIICHHOCTH,
CEIBCKOI0 XO35MCTBA WM TPAHCIIOPTA HA COCTOSHHE OKPYXkKAIOIIEH NPUPOJHOU
CpEnBbL.

KoMMyHuKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIE 1eCTBUS:

yMEHHUSl 3aJaBaTh BOMPOCHl (B XoJe Auanora W (WiIM) JHUCKYCCHM) TIO
CyImIeCTBY  OOCYyXmaeMol TeMbl, (OPMYJIHPOBATH CBOM  MPEIJIOKCHUS
OTHOCHUTEIJIbHO BBITIOJIHEHUS TIPEIJIOKEHHON 3a1a4H;

YMEHHS  MPEICTaBIATh  IOJNYYEHHBIE  pE3yJNbTaTbl  I[03HABATEIbHOU
NEATETbHOCTY B YCTHBIX W IHMCbMEHHBIX TEKCTax; JeNaThb MNpPE3CHTALHI0
pPEe3yJAbTATOB BBHIMIOJHEHUS XUMHUYECKOr0 SKCIEPUMEHTa (J1abopaTOPHOrO OIMbITA,
71a60paToOpHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOIO MPOEKTA);

yMEHUS y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMHM B COBMECTHOM
MO3HABATEIbHOM W  HCCIEIOBATENbCKOW  JIEATEIIBHOCTH  IPU  PEIICHUU
BO3HUKAIOUIMX NPOOJIEM Ha OCHOBE Y4éTa OOLIMX HMHTEPECOB M COIJIACOBAHMS
no3utivii (00CyXkaeHus, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIWHAIIMUS
COBMECTHBIX JECHCTBHI, OIpEAEICHUE KPUTEPUEB IO OLEHKE KaudecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSITEIBHO ONPENENATh LEIU AEATEIbHOCTH, IUIAHUPOBATH,
OCYUIECTBIISATh, KOHTPOJIUPOBATh U TMPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSTeNhHOCTh, BRIOUPATh Harbonee 3PPEeKTUBHBIC CITOCOOBI pEIeHUsT YIeOHBIX U
MO3HABATENbHBIX 3aJlay, CaMOCTOSATEIbHO COCTaBJISITh WM KOPPEKTUPOBATh
MPEJIOKEHHBIM  AJITCOPUTM  JIEUCTBUKA TIPM  BBITIOJIHEHWM 33JaHUA C YYETOM
MOJTyYEHHsI HOBBIX 3HaHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKLHUX,
OLICHUBATh COOTBETCTBHUE IMOJIYYEHHOrO pe3yjbTaTa 3asBICHHON LIEJIH, YMEHUE
UCIIO0JIb30BaTh U aHAJTU3UPOBATH KOHTEKCTHI, Mpe/jaraeMble B YCIOBUU 3aaHUM.

NPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeameTHBIX pPE3yNbTAaTOB IO OCBOCHHUIO 00S3aTEIHHOTO
CONlep KaHMsl, YCTAHOBJIECHHOTO JIaHHOW deaepanbHOil pabodeil mporpammoi,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAy4HbIC 3HAHMS, YMEHUS U CIOCOOBI



JNEUCTBUM, BHUABI JEATEIBHOCTA IO MOJYYECHHIO HOBOIO 3HAaHUS, €ro
UHTEpIpEeTallii, MNpeoOpa3oBaHUI0 W TMPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX U
HOBBIX CUTYaIIHsIX.

K koHiy oOyuenusi B 8 kiacce npeMeTHble pe3ysibTaThl HA 0230BOM yPOBHE

JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 00YJaIOIIUXCS YMEHUM:

e PpAacCKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKHX MOHSTHI: aToM, MOJIEKYIa,
XUMHYECKUM 3JIEMEHT, IMPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECH
(omHOpOIHAST M HEOJHOPO/AHAS ), BaJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAS U
MOJIEKYJISIpHAsi Macca, KOJHWYECTBO BEILIECTBA, MOJb, MOJSIpHas Macca,
MaccoBasi J10JIsl XUMHUYECKOTO AJIEMEHTa B COSIUHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIECHb
OKHUCJICHUS, XUMHUYECKasi peakius, Kiaccu(Pukamus peakiuil: peakiuu
COCIMHEHUS, PEAKIUU Pa3J0KEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- ¥ SHJOTEPMUUYECKHUE PEAKIINH, TEIUIOBOU A((EKT peakiin,
AIpO aToMa, AJIEKTPOHHBIM CJIOW aToma, aTOMHash OpOuTalb, pPaaNycC
aToMa, XMMHYECKAsl CBSI3b, MOJIAPHAS W HEIMOJSPHAS KOBAJIEHTHAS CBS3b,
WOHHAs CBs3b, MOH, KAaTUOH, aHUOH, PACTBOpP, MAaccoBas JOJS BEIIECTBA
(IpoLIeHTHAs! KOHLIEHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHUX TMOHATHN U
MPUMEHSITh ITU TIOHSTHUS NMPU ONMKUCAHUY BEUIECTB U UX MPEBPAILICHUII;

e HCIOJNB30BAaTh XUMUYECKYIO CHUMBOJIMKY JJIS COCTaBlieHUs ¢GopMys
BEIIECTB U YPABHEHUN XUMUYECKHUX PEAKIIUM;

e OIpEAeNsITh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKHUCICHMUSI  DBJIEMEHTOB B  OWHApHBIX  COCIMHEHUSX,
MIPUHAUIEKHOCTh BEIIECTB K OMPEAEIEHHOMY KJIAcCy COEAUMHEHUW IO
dbopmynam, BHI XUMHUYECKOH CBsI3M (KOBaJleHTHAas W WOHHAs) B
HEOPraHUYECKHUX COCINHEHHUSIX;

e packpeiBaTh cmbich Ilepuomumueckoro 3akona J[I. M. Mengeneesa:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJNYECKON 3aBHCUMOCTH CBOWCTB
XAMHUYECKUX AJIEMEHTOB OT MX MOJOXeHUs B llepuomnueckon cucreme,
3aKOHOB COXPAaHEHUsS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HMS, 3aKOHa ABOraapo;

e ONUCHIBATH M XapakTepuszoBaTh TabIMuHyro ¢opmy Ilepuoguyeckoit
CUCTEMBbl XMMHMYECKMX DJJIEMEHTOB: pAa3JinyarTh IIOHITUA «TJIABHAS
noarpynmna (A-rpynmna)» u «mnodboyHas noarpynna (b-rpynmna)», maneie u
OoJbIIME TEPUOABI, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabmuie «llepuoguyeckas cucremMa XUMHYecKux »daementoB 1. U.
MenpeneeBay ¢ YUCIOBBIMM XapAKTEPUCTUKAMU CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, o0lee Yucio 31eKTPOHOB
U PACTIPEICIICHUE UX TI0 DJIEKTPOHHBIM CJIOSIM);

KJIACCUPUIMPOBATh XUMHUUYECKUE 3JIEMEHTbI, HEOPraHUYECKHE BEIIECTBA,
XUMUYECKHE peakuuu (10 YUCIAy U COCTaBY YYAacCTBYIOLIUMX B pEaKIUU
BELIECTB, M0 TEIJIOBOMY 3 (PexTy);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XWMHUYECKHE CBOWCTBA BEILECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKAsl OMUCAHUE TPUMEPAMU MOJIEKYIISIPHBIX
YPAaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

MPOrHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTU OT UX KaU€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAaHHS XUMHUYECKUX NPEBpallCHUN B
Pa3JIMYHBIX YCIOBUSAX;

BBIYMCIIATh OTHOCHUTENbHYIO MOJIEKYJISPHYIO U MOJSPHYIO  MAaccChl
BEUIECTB, MAaCCOBYIO JIOJI0 XHWMHUYECKOro »dJeMeHTa 1o QopMmyle
COEIMHEHUS, MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MTPOBOAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PEAKLINU;

IPUMEHSATh OCHOBHBIE OINEPALMU MBICIUTEIBHON IEATEIbHOCTH — aHAIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMAaTHU3aluIo, KilacCU(PUKaAIHUIO,
BBISIBIICHUE MPUYMHHO-CJIEICTBEHHBIX CBSI3€M — i1 M3Y4YEHUSI CBOICTB
BEUIECTB M XHWMHYECKMX pEAKIHMi, €eCTECTBEHHO-HAYYHBbIE METOJbI
NO3HAaHUSA — HAONIOJEHHE, M3MEpPEHUE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peanbHBINA U MBICIICHHBIN);

clenoBaTh  IpaBWJaM  [OJb30BaHUS  XUMHYECKOM  TOCYIOM U
1a0opaTOpHBIM  O0OpPYZOBAaHMEM, a TaKXKe ImpaBuWjaM oOOpalleHusl ¢
BEUIECTBAMU B COOTBETCTBUU C HHCTPYKIMUSMU IO BBINOJIHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJXYYEHUI0O U COOMpaHHUIO
ra3oo0pa3HbIX BelIeCTB (BOAOpPOJAa M KHCIOpOJa), MPUTOTOBIECHUIO
pPacTBOPOB C OMPEAEIEHHON MACcCOBOM JOJIEM pACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBAaTh M MPOBOAWTH  XMUMHYECKHME  DKCIIEPUMEHTHI MO
pacro3HaBaHHUIO PACTBOPOB LIEIOUYEH U KUCIOT C MTOMOIIBIO UHIUKATOPOB
(;makmyc, herondTanenH, METUIIOPAHK U APYTHE).

K koHiy oOyuenust B 9 kiacce npeMeTHbIC pe3yJbTaThl HA 0230BOM yPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

pacKpbiBaTh CMBICI OCHOBHBIX XWMHYECKHUX MOHSATHUWA: XHUMHYECKHUM
AIIEMEHT, aTOM, MOJEKYJa, HOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CIIO)KHO€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCJICHHS, XUMUUECKasi peaKilsi, XUMUUECKasi CBS3b, TEIIOBON 3dekT
peakuuu, MOJb, MOJAPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, AJIEKTPOJIIMTHUYECKAsT IUCCOLMAINS, PEAKIUU HOHHOTO
oOME€Ha, Karaau3atop, XHMHYECKOE paBHOBECHUE, OOpaTUMble H



HEOOpaTUMBbIE pEeaKIuU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUHU,
OKUCIIUTENb,  BOCCTAaHOBUTENb, OKHUCJIEHWE W  BOCCTAHOBJICHUE,
aIIOTpONus, aM(pOTEPHOCTh, XUMUYECKasl CBsA3b (KOBaJICHTHAs, MOHHAas,
METaJUTMYECKasi), KPUCTAJUIMYECKAsT pemIeTka, KOppo3usi METalIoB,
CIUIaBbl, CKOPOCTh XHMMHUYECKOW pEaKUHH, MPEAEIbHO JIOMyCTUMAs
koHueHTpauus [1JIK Bemectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX IIOHATUH U
MIPUMEHSATH TU MOHATHS MPU ONMMCAHUU BEIIECTB U UX NPEBPAILLICHUN;
UCIIOIb30BaTh XHMMHYECKYI0O CHUMBOJIUKY [JIi COCTaBjeHUs Gopmyl
BEILIECTB U YPABHEHUN XUMHYECKUX PEAKIIUM;

ONPENENATh BAJICHTHOCTh U CTEIEHb OKUCIECHUSI XUMHUYECKUX JJIIEMEHTOB B
COCAMHEHUSX PA3JMYHOrO COCTaBa, MPUHAMICKHOCTh BEIIECTB K
OIpeAeIEHHOMY KJIacCy COEQUMHEHUU Mo ¢opmysaMm, BHII XUMHUYECKOU
CBs3M (KOBAJICHTHAsl, HWOHHAs, METAJUIMYECKas) B HEOPraHUYECKHX
COCIMHEHUAX, 3apsii MOHA M0 XUMUYECKON (popMmyie, XapakTep cpeasl B
BOJIHBIX PacTBOPax HEOPraHWYECKUX COCIAMHEHHM, THUIl KPUCTAJUIMYECKOMN
PEMETKH KOHKPETHOI'O BEUIECTBA;

packpbiBaTh cMbIci [lepuognueckoro 3akona J[. WM. MenneneeBa u
JIEMOHCTPUPOBATh €ro IMOHMUMAHHUE: ONHUChIBATH W XAPAKTEPHU30BATh
tabnuunyo Gopmy llepuoandeckoit CUCTEMbl XUMHUYECKUX JJIEMEHTOB:
paznuyaTh TMOHATUSA «rJaBHas noArpymma (A-rpynma)» U «mo0odHas
nonrpynmna (b-rpymma)», Mameie W OONbIIME TEPUOJbI, COOTHOCHTH
0003HayYeHUsl, KOTOpblE HMEIOTCA B NEPUOAUYECKON Taldimuue, ¢
YUCJIOBBIMM  XapaKTEPUCTUKAMHU  CTPOCHUSI  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsija  siApa, oOIlee YUCIO DJIEKTPOHOB H
pacmpeneieHue WX 10 DJIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIUE
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB JJIEMEHTOB M HUX COCIMHEHUUN B
npeaenaax MaJibIX MEPUOJIOB U TJIABHBIX MOATPYIN C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIIMPOBATH XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBa,
XUMUYECKUE peakiuu (M0 YUCIy U COCTaBY Y4YAaCTBYIOIIUX B PEaKIUU
BEIIECTB, MO TEIIOBOMY 3(PQeKTy, M0 U3MEHEHUIO CTENEHEH OKHUCICHHUS
XUMHYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (ONMUCHIBATh) OONIME W CHEIU(HIESCKHEe XUMHUYCCKHE
CBOWMCTBA MPOCTBIX M CIOXKHBIX BEHIECTB, IOATBEPKAAS OIHUCAHUE
pUMEpaMU MOJIEKYJISIPHBIX M MOHHBIX YPAaBHEHUN COOTBETCTBYIOLIHMX
XUMHUYECKHUX PEaKIUii;

COCTAaBJISITb  YPABHEHHSI JJEKTPOJIUTUYECKOM JUCCOLMALMMU  KHUCIOT,
LIEJI0YEH U COJIEM, TTOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIINI HOHHOTO



oOMeHa, ypaBHCHHMS pEaKIUd, MOATBEPKIAIONIUX CYIICCTBOBAHUC
TCHETUYECKOU CBSI3M MEXKIY BEIIECTBAMH Pa3IUYHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIWTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHMA
MOCPEIICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ATUX PEaKIIN;
MIPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBHUCHUMOCTH OT WX CTPOCHHS,
BO3MOKHOCTH IIPOTEKAHUS XHMHYECKHX TIPEBpaIlleHUNH B Pa3IUIHBIX
YCIIOBUSIX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO MacChl
BCIIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOr0 »JJeMeHTa 1o QopMyIie
COCIMHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, IMIPOBOJAUTH PACUEThHI
110 YPaBHEHUIO XUMUYCCKON PEaKITUu;

co0Ir01aTh IpaBwjia  IOJb30BAHUS XUMHUYECKOH IOCYIOU U
nabopaTopHBIM  O0OpYJIOBaHMEM, a TaKXke TMpaBuia oOpalieHuss ¢
BEIIECTBAMU B COOTBETCTBHMM C HWHCTPYKIMSIMH TI10 BBIOJTHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TONXYYEHUI0O W COOMpaHUIO
ra3o000pa3HbIX BEIIECTB (aMMHAaKa U YIJIEKUCIIOro ra3a);

MPOBOJAUTh  PEaKIMH,  IOJATBEPXKIAIOIIME  KAYeCTBEHHBIH  COCTaB
Pa3IMUHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHUI-, OpOMUSI-,
nonua-, kapbonar-, ¢ocdar-, cuIMkKar-, Cyibdpar-, TUIPOKCUI-UOHBI,
KaTHOHBI aMMOHHUS M HWOHBI W3YYEHHBIX METAIJIOB, NMPUCYTCTBYIOIIHE B
BOJIHBIX PACTBOpPax HEOPTaHMYECKUX BEIECTR;

MIPUMEHSITh OCHOBHBIC OIEpallii MBICITUTEIBHON AEATEILHOCTH — aHAIU3
U CHUHTE3, CpaBHEHUE, OO0OOIIEHHUE, CHUCTEMaTU3AIUIO, BBISBICHUE
MIPUYUHHO-CJICICTBEHHBIX CBS3€H — I M3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX pEaKIMi, eCTeCTBEHHO-HAy4YHbIC METOAbl TIO3HAHHUS —
HaOII0JICHUE, WU3MEPEHHUE, MOJSIMPOBaHUE, SKCIIEPUMEHT (pCaIbHBIN U
MBICJICHHBIH ).



TEMATUYECKOE INTAHUPOBAHUE

8 KNIACC
KonunuecTBo yacoB
Ne HanmeHoBanue pa3ienoB u DJIeKTpPOHHBIE (LU (PPOBBIE)
KonTtpoabHble IIpakTH4eckue
n/n TeM IPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypchl
padoThI padoTbI
Pasnea 1. [lepponavajibHbIe XUMHYECKHE IIOHATHSA
Xumust — BaxkHas 00JacThb
1.1 eCTeCTBOBHaHUH o 5 2 https://m.edsoo.ru/YNVJIX660G
IIPAKTUYECKOH J1€ATEIbHOCTH
YesioBeKa
B
1.2 CHICCTEA 1 XHMyHCCHe 15 1 https://m.edso0.ru/ONNXR1VFQ
peakuun
Hroro no pazueny 20
Pasnea 2. Bakneiilmme npeacTaBuTe Il HEOPraHU4YeCKUX BellecTB
B .K L
2.1 OSAYX. RHCIOPOA. LIOWATHE 6 https://m.eds00.ru/DSBORTY30
00 okcumax
Bonopoxa. Tlo €o
2.2 AOPOXL. ~JonATH 8 1 https://m.eds00.ru/5D61JZ6PS
KHCJIOTax U COJIAX
Bopa. P ! 0
2.3 o, TacTBOpBL. HOMATHE © 5 1 1 https://m.edso0.ru/M1315KJBM
OCHOBAHHUAX
O
2.4 CHOBHBIC KTACCH! . 11 1 1 https://m.eds00.ru/0TSASMOWT
HCOPTaHNUYCCKHUX COCANHCHUU
HWroro no pazneny 30

Paznen 3. Ilepuoauveckuii 3axon u [lepuoanyeckasi cucrema xummuueckux 3jeMeHToB /I. U. MenaeneeBa. CTpoeHue aToMoOB.

Xumuuyeckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE pPe€aKIuu



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT

[Tepuoanueckuii 3aKOH U
[lepnonnueckas cucrema

3.1 XUMHu4eckux anemeHTon [l. 1. 7 https://m.edsoo.ru/TCBIJBVWFZ
MenpneneeBa. Ctpoenue
aToMa
XvMHUECKas CBA3b.
3.2 OKucIuTENnHHO- 8 https://m.edsoo.ru/FEAOABDPF
BOCCTAaHOBUTEIIHHBIE PEaAKIINH
Hroro no pazueny 15 https://m.edsoo.ru/LRYWBJPES
Pe3epBHOe Bpems 3 https://m.edsoo.ru/KQBD02J69
OBIIEE KOJIMYECTBO YACOB 68

[10 IIPOT'PAMME



https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KVIIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuyecTBOo 4acoB

DJIeKTPOHHBIE (HU(pPOBHIE)

Ne /ot Konrpoububie | IIpakTuueckue
NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIe pecypchl
padoTsbI padoThbI
Paspnen 1. BemecTBo 1 XMMHYeCKHE peaKIUU
[ToBTOpenue OJneHne 3HaHUI]
1.1 PTOPEHHE 1 YILYDIICHIE SHAMHH 5 1 https://m edso0.r/EQETUT35Z
OCHOBHBIX Pa3JieoB Kypca 8§ kiacca
Oc
12 HOBHvLIe 3aKOHOMEPHOCTH XUMHUYECKHX 4 httos://m.edsoo.rWAENALWGTU
peakuuit
DnexTpo .
1.3 ICKTPOTIHTHHCCIA AMCCOMHIANIA 8 1 1 https://m.eds00.r/KODURSOVV
XUMHUYECKUE PEaKIH B PaCTBOPaX
Hroro no pazneny 17
Paspnen 2. Hemera/uibl M X COCAUHEHUS
OOmmas xapakTepucTuka
2.1 LA XApAKTCDHCTIIC XHMIECIHX 4 1 htps://m.edso0.ru/ZTN1F700I
anemeHToB VIIA-rpynmnsl. ["anorenst
OO0mmast XapakTepuCTUKA XUMUIECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé€ 6 https://m.edsoo.ru/P3DHMFB09
COCTMHEHUS
OO01mas xapaKTepUCTHKa XUMUIECKUX
2.3 aneMeHTOB VA-rpynisl. A3ot, pochop u 7 1 https://m.edsoo.ru/VOXDOUX2S
UX COETUHEHHUS
OOmmast XxapaKTepUCTHKA XUMHIECKHX
24 anemeHToB |V A-rpynnsl. Yriaepoa u 8 1 2 https://m.eds00.ru/JPJ200VJIX
KPEMHHUN U UX COETUHEHUS
Hroro no pazneny 25



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX

Paznen 3. Merauibl 1 X COeIMHEHUA

3.1 OO1ue cBoiicTBAa METAIIOB 4 https://m.edso0.ru/GHV2L6NJ8
3.2 Baxkuelinie MeTamisl ¥ UX COETUHEHUS 16 https://m.edsoo.ru/EFKQW9HZI
Hroro no pazgeny 20
Paznen 4. Xumus 1 okpyKammas cpeaa
B
4.1 CIICCTIRA H MBTCPHAIIN B KUSHH 3 https://m.edso0.ru/TENBWEF7Y
yeJIoBEKa
Htoro no pazneny 3
PeszepBHOE Bpems 3 https://m.edsoo.ru/FY5RY75R9
OBLIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9




HNOYPOYHOE IIVTAHUPOBAHHUE

8 KNIACC
KonauuecTBo yacoB
Ne Hara DJIeKTpoHHbBIe N poBbIE
Tema ypoka Kontpoabubie | IlpakTuuyeckue
n/n Bcero H3y4YeHHs1 | 00pa3oBaTeJbHbIC PeCypPChl
padoTbI padoTbI
IIpenmet xumuu. Pons xumun B
1 JKU3HM uesoBeka. Tena u 1 https://m.edso0.ru/L62DS2CZR
BEILIECTBA
Ilo € 0 METOJax Mo3Ha
2 FUTTHE © METOAAX TOSHAMA B 1 https://m.edso0.ru/9ZJAEW050
XUMUH
[Ipaktuyeckas padora Ne 1
IT 0 0
3 « paB,,HHa PabOTEL B JIabOpaTopHH 1 https://m.edsoo.ru/L5EW4353D
U IpuéMBbI 0OpaleHUs C
71a00paTOPHBIM 000PYTOBAHUEM)
q .
4 HCTRIC BeecTsa it eMecH . 1 https://m.edsoo.ru/6 TME21FW8
Crioco6bI pazeneHus cMmecei
[TpakTrueckas padota Ne 2
) «Pa3zznenenue cmeceil (Ha mpumepe 1 https://m.edsoo.ru/K3LS5MCRY
OUYMCTKU TIOBAPEHHOU COJIN)»
6 ATOMBI 1 MOJIEKYJIBI 1 https://m.edsoo.ru/BLS04WTB8
XHUMHYECKHUE IIEMEHTBI. 3HAKU
7 (CUMBOJIBI) XUMHYECKUX 1 https://m.edsoo.ru/AH3D4DNAX
AIIEMEHTOB
8 [IpocTeie U coXHBIE BEIECTBA https://m.edso0.ru/DXJBSTJ95
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE https://m.edsoo.ru/AMOBJ3QZ5
3aK0OH TOCTOSIHCTBA COCTaBa
10 1 https://m.edsoo.ru/IMC496FX6
BeIIeCTB. XUMU4ecKas (hopmyIa.



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6

BanenTHOCTE aTOMOB
XHUMHUYCCKHUX 3JICMCHTOB

11

OrHOocUTeNbHAA aTOMHAsI Macca.
OTHOCHUTENbHAS MOJIEKYJISIpHAs
Macca

https://m.edsoo.ru/PIZPCIMDX

12

MaccoBag 1011 XUMHUYECKOTO
DJIEMEHTA B COETUHEHUN

https://m.edsoo.ru/GHV580MVE

13

Konnuectso BemecTsa. Moinb.
Monspaas macca

https://m.edsoo.ru/368UNL5Y?2

14

dusnyeckre U XUMHUIECKIE
SIBIICHHS. XUMUYIECKast pcaknuusd

https://m.edsoo.ru/YZM8S6ATH

15

IIpu3Haky U ycioBus NPOTEKAHUs
XUMHUYECKHUX PEAKIUN

https://m.edsoo.ru/N6DVNJKQ5

16

3aKOH COXpaHEHMs MaCcChl
BEIECTB. XNMHUUYECKUE YPAaBHECHHUS

https://m.edsoo.ru/M8DS4IHVM

17

Brrunciaenus KOJIM4YE€CTBA, MaCChI
BCIIIECCTBA 10 YPAaBHCHUSAM
XHUMHUYCCKHX pCaKI_[I/Iﬁ

https://m.edsoo.ru/LUY9U3EQE

18

Knaccudukanmss Xumuaecknx
peakui (CoeTMHEeHuUs,
pa3noKeHus, 3aMEIICHNUS,
obmeHa)

https://m.edsoo.ru/L4807LAGB

19

M. B. JIoMOHOCOB — y4Y€HBbIN-
sHImkIoneauct. O000IeHNnE 1
cUCTeMaTHU3alusl 3HaHUK

https://m.edsoo.ru/PIWARH3AB

20

KoHnTtponbHas pabota Nel o teme
«BemecTBa 1 XUMHUYECKHE
peakuumn»

https://m.edsoo.ru/ON62SNERU



https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU

21

Bozayx — cmech razon. CoctaB
Bo3ayxa. Kucinopon — snemeHT u
npoctoe BeuecTBo. O30H

https://m.edsoo.ru/XONONRN1P

22

dusnueckue 1 XUMUYECKHUE
CBOICTBa KHCIIOpOAa (PeaKIHK
OKHCJIeHHs, TopeHue). [TonsaTue
00 okcHuaIax

https://m.edsoo.ru/FBS1JRKMB

23

Crioco6bI mosyueHust KHCI0poa
B JIabOpaTopuu
npoMeinuieHHOCTH. [Ipumenenue
KHCIIOpoJa

https://m.edsoo.ru/VJWB6A2RD

24

TemnoBoii a3 ekt xumMudeckoi
peaxIyu, MOHATHE O
TEPMOXMMHUYECKOM YpaBHEHUH,
9K30- ¥ SHJIOTEPMHUYECKUX
peaxImsx

https://m.edsoo.ru/PNMKJZHKX

25

TornmmBo (HedTh, yroiab U METaH).
3arps3HeHue Bo3lyXa, COCOOBI
€ro NnpeaoTBpaIleHUs]

https://m.edsoo.ru/USNY5UUW2

26

[TpaxkTuueckas padora Ne 3 o
teme «IlonydyeHne u cobupanue
KHCJIOPO/1a, U3yYEHUE €T
CBOMCTB»

https://m.edsoo.ru/5516UHX3R

27

Bonopon — anemMeHT u npocroe
BemecTBo. Haxoxxnenne B

npUpoIe

https://m.edsoo.ru/\WD392ACWB

28

dusnyeckre 1 XUMUUECKHUE
cBoiicTBa Bojiopoaa. [lpumenenune
BOZIOpOAA

https://m.edso00.ru/0SZ28459R



https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R

29

IlonsATHEe 0 KHCIIOTAX M COJIIX

https://m.edsoo.ru/ TMWNIVC43

30

CrocoOBI TToJTy9eHHsT BOZOPOa B
nabopaTopuu

https://m.edso00.ru/C9TO9UCIP

31

[Ipaktuyeckas padota Ne 4 o
teme «llonydenue u cobupanue
BOJIOPOJ1a, U3YUYEHUE €TI0
CBOMCTB»

https://m.edso0.ru/SS3WAX33K

32

ModnsipHblii 00BEM ra3oB. 3aKOH
ABorazpo

https://m.edsoo0.ru/M3KS010DQ

33

Beruncienust 00béMa, KOJIM4ecTa
BEIIIECTBA T'a3a 10 €ro H3BECTHOMY
KOJIMYCCTBY BCUICCTBA UJIN
00BEMY

https://m.edso0.ru/MXGOY304M

34

Brruncnenns 006EMOB ra3oB 10
YPaBHEHHIO PEAKIIMK Ha OCHOBE
3aK0HA 0OBEMHBIX OTHOIIECHUH
ra3on

https://m.edso00.ru/9TQO8AXABY

35

dusnueckue U XUMHUUYECKHE
CBOMCTBA BOJIEI

https://m.edsoo.ru/7TAOGFZK4R

36

CocraB ocHoBauuii. [loustie 00
AHAUKATOPax

https://m.edsoo.ru/IXB2W6I1VL

37

Bopna kak pactBoputenb.
HacplineHHble 1 HEHACHIIIEHHBIE
pacTtBopbl. MaccoBas 10
BELIECTBA B pacTBOpE

https://m.edsoo.ru/MKHXPOFH4

38

[Tpaktuueckas pabora Ne 5 o
teme «IIpurorosnenue pacTBopos
C onpeaenEéHHON MacCOBOM oJen

https://m.edsoo.ru/\WXUKPAUOA



https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA

paCTBOpéHHOFO BE€IICCTBa»

39

KonTtponsnas pabora Ne2 mo reme
«Kucnopoa. Bonopoxa. Boga»

https://m.edsoo.ru/JM7935DRY

40

Oxkcupsl: cocTaB, KiaccupuKamms,
HOMEHKJIaTypa

https://m.edsoo.ru/5STESJINAY

41

[Tonyuenue 1 XuMHU4ECKHE
CBOICTBA KMCIIOTHBIX, OCHOBHBIX
U aM(OTEepHBIX OKCUIOB

https://m.edsoo0.ru/8JAZ9YWS2

42

OcHoBaHMsI: COCTaB,
KJaccuduKalys, HOMEHKIIaTypa

https://m.edsoo.ru/5U397HUSC

43

[Tonyuyenue n xummndeckue
CBOMCTBA OCHOBaHUU

https://m.edsoo.ru/GD9A28ROE

44

Kucnotsr: cocras,
KkiaccuuKalys, HOMEHKIIaTypa

https://m.edsoo.ru/Q6U4WEBKY

45

[Tonyuyenue n xummuueckne
CBOMCTBA KUCJIOT

https://m.edsoo.ru/Z2GCRN45W

46

Conu (cpenHue): HOMEHKIATypa,
CHOCOOBI MTOJTYYCHUS, XHMHUECKUE
CBOMCTBa

https://m.edsoo.ru/JSNUIM9T]J

47

[Ipaktuyeckas padora Ne 6.
Peiienne skcnepruMeHTaNIbHBIX
3aza4 1mo reMe «OCHOBHEIE
KJIACCHl HEOPTaHUYECKUX
COEeIUHEHUI

https://m.edsoo.ru/58D13JF7V

48

I'enetnueckas cBA3b MEXKIY
KJIaCCaMH HEOPTraHUYECKUX
COeIUHEHNN

https://m.edsoo.ru/YDS6ZRE31

49

O0001IEHHAE U CUCTEMATU3ALUAS

https://m.edsoo.ru/STBUOEEYN



https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN

3HaAHUHI

50

KonTtponsnas padora Ne3 mo reme

"OCHOBHBIE KJIACCHI
HEOPraHUYeCKUX coeaAuHEHUN"

https://m.edsoo.ru/AFA7IDULD

51

IlepBble IONBITKH
KJ'IaCCI/I(l)I/IKaHI/II/I XUMHNYECKUX
anemeHToB. [IoHsATHE 0 rpynmax
CXOJHBIX 3JICMCHTOB

https://m.edsoo.ru/C0V3CC214

52

Ilepuoguyeckuil 3aK0H U
[lepuoauueckas cucrema
XUMHUYeCKHX 3yiemeHToB J1. 1.
Menpaeneesa

https://m.edsoo.ru/X9F1NR3U8

53

[Tepuosl, rpymnmnsl, MOATPYIIIIBI

https://m.edsoo.ru/NOMWWJIRXN

54

Ctpoenue atomoB. CocTaB
aTOMHBIX s1ep. M3oTomnbl

https://m.edsoo.ru/IMUDOMR5H

55

CtpoeHue IIEKTPOHHBIX
000/104Y€K aTOMOB DJIEMEHTOB
ITepuoauueckoii cucremsr /. 1.
Meunaeneena

https://m.edsoo.ru/T95YNV8B2

56

XapaKkTepucTuka XMMHUIECKOTO
3JIEMEHTA 110 €r0 MOJI0KEHUIO B
ITepuoauueckoii cucreme /1. U.
Meunaeneena

https://m.edsoo.ru/YIP040OMDX

57

3nauenue [lepuoandeckoro
3aKOHA JUIsl pa3BUTHS HAyKU U
npaktuku. [. Y. MenneneeB —
Y4€HBIH, IEAAror U rpaXk IaHuH

https://m.edso0.ru/SZD8XEO0OP

58

PesepBHbIil ypok. O6001IeHNE U

https://m.edsoo0.ru/ZCQTRPO8Y



https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y

cucTeMaTH3alys 3HaHuH /
Bcepoccniickast mpoBepoyHas
pabora

Kontponbnas padota Ne4 o reme
«Ctpoenue aroma. XUMHUYeCKas

59 . 1 https://m.edso00.ru/FTIZF99WF
cBs13by» / Beepoccwuiickas
poBepoyHas pabora
D

60 JICKTPOOTPHIIATEILHOCTE aTOMOB 1 https://m.edsoo.ru/HZA110EDS
XUMHUYECKUX DJIEMEHTOB

61 Hounas xuMudeckas CBsI3b 1 https://m.edso0.ru/3SY1RJKVI
K

62 OBAJICHTHA OJApHA 1 https://m.eds00.r/EOL3MT2AE
XUMHNUYCCKasa CBA3b
K

63 OBAICHTHAA HENOLIpHA 1 https://m.eds00.ru/9YVR3FUXI
XUMHUYECKAS CBI3b

64 CreneHp OKUCIIEHUS 1 https://m.eds00.ru/RA6CVXM66
0 .

65 KHCTHTEIRHO 1 https://m.eds00.ru/ZXNCA7DOZ
BOCCTAHOBUTEIIbHBIC PEAKIIUU

66 OKUCINATENN U BOCCTAHOBUTEIN 1 https://m.edso0.ru/QPS46Z5PU
PesepeHsiit ypok. O600IICHHE 1

67 CHCTCMATHIAIIA SHAHHI O TEME 1 https://m.edsoo.ru/4ARH7M35NF
«Ctpoenue aroma. XuMu4eckast
CBA3bY»
P i . 0000

68 CSCPBIBIN YPOIK. LDODIICHHE H 1 https://m.eds00.ru/7DNRBZ948
CUcteMarTui3alia 3HaHUN

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948

9 KVIIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

Bcero

KonTtpoabHbie
padoTsI

IIpakTnyeckue
padoTsbI

Jara
HU3yUYeHust

JJIeKTPOHHBIE LU (PPOBbIE
o0pa3oBaTe/bHbIE pecypchl

[Teproanueckuii 3aK0H.
[lepnonnueckas cucrema
XHMHUYECKUX djiemeHnToB /1. M.
Memneneesa

https://m.edsoo.ru/ECRKA90AY

3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XUMUYECKHUX DIIEMEHTOB
MIEPBBIX TPEX MEPUOIOB

https://m.edsoo.ru/GNJPEROFB

Knaccudukanus u
HOMEHKJIATypa HEOPraHHYECKUX
BEIIECTB

Buasl XuMU4yeCcKOU CBA3U U THUIIBI
KPUCTAJUIMYECKUX PEIIETOK

https://m.edsoo.ru/MWTO1WRA20

https://m.edsoo.ru/UI4Y5CFRV

Konrponsnas padora Nel mo
teme «IloBTOpeHue u
yriyOJieHne 3HaHUN OCHOBHBIX
pas3znenoB Kypca 8 Kiaccay

https://m.edsoo.ru/J4X8ZN212

KJ'IaCCI/I(l)I/IKaL[I/ISI XHUMHUYCCKUX
peaKI_[I/Iﬁ 110 pa3jInIHbIM
IMpHU3HaKaM

https://m.edsoo.ru/X8XAE7E2J

IlonsTue o ckopocTn
XUMu4ecKkou peakuuu. I[lonstue
0 TOMOTE€HHBIX U I€TEPOre€HHBIX
peakuusax

https://m.edsoo.ru/6VLXCYY7N



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N

ITonATHE O XUMHUYECKOM
paBHOBecuH. DaKTOPHI,
BIIMSIOIINE HA CKOPOCTh
XUMUYECKON PEAKLUU U
IIOJIOXKEHUE XUMUYECKOTO
paBHOBECHS

https://m.edsoo.ru/H4FH7NZNM

OKHUCIINTEIBLHO-
BOCCTAaHOBUTEIIHHBIE PEaAKIINH

https://m.edso0.ru/648V11026

10

Teopus 2IEKTPOIUTUYECKON
nucconmami. CUIbHEIE U
c1a0bIe IIEKTPOTUTHI

https://m.edsoo.ru/2KCYCLZ16

11

HNonHble ypaBHEHHS peakui

https://m.edsoo.ru/\VN2SBIN1R

12

XHUMHYECKHE CBONCTBA KUCIIOT U
OCHOBaHHH B CBETE
npesicTaBIeHH 00
BJIEKTPOIUTUYECKON
JIHCCOIAIIHN

https://m.edsoo.ru/8HH81YVXI

13

XHUMHUYECKHE CBOMCTBA COJIcH B
CBETE MpeACTaBICHUI 00
BJIEKTPOJTUTUYECKON
JIACCOIHAIAN

https://m.edso0.ru/ETD5QTS4G

14

[TonsATHE O rUIpONIU3E COEH

https://m.edsoo.ru/9JFRAVE8W

15

O0001IeHNE U CUCTEMATU3 AL
3HAaHUH

https://m.edsoo.ru/FEEIZRMBG

16

[Mpaktuyeckast padora Ne 1.
«Pemenne sKkcrepuMeHTaIbHBIX
3a/1a9»

https://m.edsoo.ru/7VXTFHJT4

17

KonTponbhas pabora Ne2 o

https://m.edsoo.ru/9RKLZDNU X



https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX

Teme «NEKTPOITUTUYECKas
nUcconranysg. XUMHYECKHAE
pEeaKUnH B paCTBOpax»

18

OO0mas xapakTepucTuKa
raJloreHoB. XUMHYECKHe
CBOICTBA Ha NMPUMEPE XJIOpa

https://m.edsoo.ru/NNYKYZF12

19

Xmoposogopon. ConsHast
KHCIIOTa, XUMUYECKUE CBOMCTBA,
MOJTy4YeHUe, IPUMEHEHHE

https://m.edsoo.ru/CWVSHCD2M

20

[Tpaktrueckas padota Ne 2 o
teme «llomyueHnue conmsaHOM
KHUCJIOTBI, U3yYECHHUE €€ CBOWCTBY»

https://m.edsoo.ru/PVEXIYWEG

21

Boluucnenust no ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, eCIIH
OJIMH U3 PEareHTOB JaH B
H30BITKE

https://m.edsoo.ru/4BI5H070F

22

23

OOm1ast xapakTepuCTHKa
anemMeHToB VIA-Tpymmbl

AmoTporHbie MOAUBUKAITIT
cepbl. HaxoxaeHue cepsl 1 e€
COEMHEHUH B IIPUPOJIE.
XUMUYECKUE CBOWCTBA CEPBI

https://m.edsoo.ru/VMWKERSEP

https://m.edsoo.ru/CX10EU8PO

24

CepoBoz10poj1, CTPOCHHUE,
¢buznyeckrue u XUMHUYECKUe
CBOICTBA

https://m.edsoo.ru/ECGX2B40W

25

Oxcunpl cepsl. CepHas KUCIIOTA,
buznyeckrue u XUMHUYECKUe
CBOICTBA, IPUMEHEHUE

https://m.edsoo.ru/ULRFLCHH1



https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1

26

XUMHYECKUE PEaKInu, JIeKaAIINE
B OCHOBC HpOMI)IHIJ'IeHHOFO
crioco0a MoTy4YeHHs. CEPHOM
KHCIOThI. XUMHYECKOE
3arps3HEHUE OKpYXKarolen
Cpellbl COETMHEHUSIMU CEPBI

https://m.edsoo.ru/H7FT3NON4

27

Briuuciieane MaccoBoOr 10U
BBIXOJa IPOAYKTa peaKLnu

https://m.edsoo.ru/HSJE186WN

28

OO01mas xapakTepucTuKa
anemMeHToB VA-rpynmsl. A30T,
pacnpocTpaHeHue B IPUPOJE,
¢du3nvecKre 1 XUMHYECKUE
CBOMCTBA

https://m.edsoo.ru/WAHRMB976

29

AMMMaK, ero pu3ndecKue 1
XMMHYECKHE CBOMCTBA,
MOJIy4Y€HUE U IPUMEHEHHE

https://m.edsoo.ru/HZAYE5F13

30

IIpakTueckas padora Ne 3 o
teme «[lomydyenne ammuaka,
U3y4YCHUE €r0 CBOHCTBY

https://m.edsoo.ru/JORP64IFJ

31

A3oTHas KHUCI0Ta, €€
¢busnvecKkre 1 XUMHYECKUE
CBOICTBa

https://m.edsoo.ru/U2DYEDMYE

32

Hcnonp3oBaHne HUTPATOB U
COJIE aMMOHHS B KAYECTBE
MUHEPAJIBHBIX yIOOPEHUI.
XUMHYECKOE 3arpsi3HEHUE
OKpY’KaloIlel cpeibl
COEIMHEHUSIMU a30Ta

https://m.edsoo.ru/5SHBKCIQCB

33

docdop. Oxcun pocdopa (V) u

https://m.edso00.ru/GDQJSO3WP



https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP

dbochopHas kucioTa,
bu3nvecKre 1 XUMHYECKUE
CBOMCTBA, ITOJIy4CHUE

34

Hcnonb3oBanue pocdaTos B
Ka4yeCTBE MUHEPAIbHBIX
ynoOpeHuit. 3arps3HeHne
MPUPOJTHOH cpenl hochaTamu

https://m.edsoo.ru/UAZ3HUG5V

35

Yraepon, pacipocTpaHEHHE B
npupoe, GpusnueckKue u
XUMHUYECKHE CBOMCTBA

https://m.edsoo.ru/DWOM6SUUL

36

Oxcupsl yriepona, ux
¢bu3nvecKre 1 XUMHYECKUE
CBOMCTBA. DKOJIOrMUYECKHUE
npoOJIeMBbl, CBSI3aHHBIE C
okcuoM yriepoaa (1V)

https://m.edso0.ru/OXQAPGNCF

37

VYrospHas KUCIOTa U €€ COJIN

https://m.edsoo.ru/OHQHDG6IPA

38

[Tpaktuyeckas padora Ne 4 o
teme "llomydyeHue yriekucioro
raza. KauecTBeHHas peakius Ha
KapOoHaT-HOH"

https://m.edsoo0.ru/G2HZXQGCS8

39

[lepBoHavanbHbIC MOHATHS 00
OPraHUYECKHUX BEIIECTBAX KaK O
COEIMHEHUSX yriepoia

https://m.eds00.ru/30T1Z2109Z

40

Kpemuuii u ero coequueHus

https://m.edsoo.ru/75JXNHO0I8

41

[Mpaktuyeckast pabora Ne 5.
Pemenune skcriepuMeHTaTbHBIX
3a/a4 1mo TemMe «Bakueime
HEMETAJUIBI U UX COSIUHEHUS

https://m.edsoo.ru/O7ES8DOD7Z



https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8
https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z

42

Kontponbnas padota Ne3 o
Teme «BaxkHeilme HeMeTaibl 1
UX COCIMHECHHUS

https://m.edso00.ru/S85J9UGH3

43

OO0mas xapakTepucThKa
XHUMHYECKHUX 3JICMEHTOB —
MeTamioB. MeTtannndeckas CBSI3b
" METaJIIndecKas
KpUCTAJUIMYECKas PELIETKA.
dusznyeckue CBOMCTBA METAIIIIOB

https://m.edso0.ru/XK1GYPCO1

44

XUMHUYECKHE CBOMCTBA
METAJUIOB. DJIEKTPOXUMUYECKUN
PSL HAIIPSIKEHUN METaJIOB

https://m.edsoo.ru/Z7YRNPAEW

45

OO111e crnocoObl MOTyYeHUs
metaoB. CriaBbl. Berancinenus
[0 YPaBHEHUSAM XUMHYECKUX
pEeaKUHnii, €CJIM OJIUH U3
PEareHTOB COICPIKUT IIPUMECH

https://m.edsoo0.ru/G54GDQI2D

46

ITonsiTue o KOppO31uUu MECTAJIJIOB

https://m.edsoo.ru/4AFIGDOWOW

47

IllenouHblie METAIIbI

https://m.edsoo.ru/X1B4BPUW?2

48

Oxcupl ¥ THAPOKCHIBI HATPUS U
KaJIns

https://m.edso0.ru/Q4DX0G3U9

49

[llenouyHO3eMeNNbHBIC METAJIIBI —
KaJIbIIMA ¥ Mardui

https://m.edsoo.ru/REOCDYO0K6

50

Baxueimme coeTmHEHUS
KaJTbITHS

https://m.edsoo.ru/CJR96CMZA

51

O0001IeHNE U CUCTEMATU3 AL
3HAHUHU

https://m.edsoo.ru/O5PXGG1BE

52

JKECTKOCTE BOIBI U CIIOCOOEI €8

https://m.edsoo.ru/WFMBFTTTP



https://m.edsoo.ru/S85J9UGH3
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yCTpaHEHUs

53

[IpaxkTrueckas padora Ne 6 o
teMe "XKEcTKOCTh BOJBI U
METOJIbI €€ yCTpaHEHUs"

https://m.edsoo.ru/NFIROKB8J

54

AJIOMUHUHA

https://m.edso00.ru/9ZJ8RD1TV

55

AmdoTtepHbIe CBOIICTBa OKCHIA U

TUAPOKCH]IA

https://m.edsoo.ru/NISKI10J5

56

Keneso

https://m.edsoo.ru/F20NJR5SR

57

OKcuibl, THIPOKCHU/IBI M COJU
xenesa (1) u xenesa (I11)

https://m.edsoo.ru/ARTUBLAMP

58

O0001IEHUE U CUCTEMATU3ALIUA
3HAHUH

https://m.edsoo.ru/NAON6HGKZ

59

[Tpaktrueckas padota Ne 7.
Pemenne skcnepruMeHTaNBHBIX
3a7a4 1o TeMe «BaxkHenmme
METaJIJIbl ¥ UX COCIUHCHUS

https://m.edso0.ru/ZN7G0QSMX

60

Beruncienus no ypaBHeHUSIM
XMMHUUYECKHX PEaKIni, eCliu
OJIMH W3 PEareHTOB JIaH B
M30BITKE WU COACPIKUT
npumMecH. Beruucnenus
MacCOBOH JIOJIM BBIXOAA
HPOJyKTa PeaKnuu

https://m.edsoo.ru/AYD2HESIY

61

O0006I11IeHNE U CHCTEMATHU3AIHS
3HaHUHU

https://m.edso0.ru/B8TO9VTKOP

62

Kontponbhas pabota Ne4 o
TeMe «BakHelme Metaisl 1
WX COCIUHCHHUSI

https://m.edso00.ru/703C804GN



https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/703C804GN

BCI_HGCTBa " MaTepualibl B

63 . 1 https://m.eds00.ru/OFI132JMTO0
IIOBCECAHCBHOU XU3HHN YCJIOBCKA
X

64 HMquCKoeVSarpmHeHHe 1 https://m.edso0.ru/S9ANGYEYOQI
OKpYIKaroIien cpebl
P

65 OJIb XUMHH B perierui 1 https://m.eds00.ru/18Q203Y 28
9KOJIOTUYECKHUX TTPOOIeM
P i . 0000

66 C3CPBHBIH YPOK © iueHHe 1 1 https://m.edsoo.ru/DT1BAS5U4
cHUCTEMaTU3aIMs 3HAHUI
PeseprubIil ypok. O6001eHIE 1

67 . 1 https://m.eds00.ru/P52TJIZNXV
cHUCTeMaTH3aIs 3HAHUI
PesepBHelit ypok. O600IICHHE 1

68 . 1 https://m.edso0.ru/TMK36TJZG
cCUcTeMaTu3anusia 3HaHUU

OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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HNPOBEPSAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJIbLHON MIPOI'PAMMBI

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yIbTATHI OCBOCHUS OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpaMMbI OCHOBHOTI'0 00111er0 00pa30BaHUSA

1

ITo Teme: «HepBOHaqaanHe XHUMHUYCCKUEC ITOHATHUA»

1.1

pacKpeIBaTh CMBICII OCHOBHBIX XHMHUYECKUX TIOHATHH: aTOM,
MOJICKYJIa, XUMHUYECKHA OSJIEMEHT, IPOCTOE BEHIECTBO, CIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOIHAs W HEOAHOPOJHAs), BaJCHTHOCTD,
OTHOCUTENIbHAS AaTOMHAas ¥ MOJIKYJIsIpHAs Macca, KOJIHYECTBO
BEIIECTBA, MOJb, MOJSIpHAs Macca, MaccoBas JO0JiI XUMHUYECKOTO
DJIEMEHTAa B COCJUHCHUHU, MOJSIPHBIA OOBEM, XMMHYECKas PEaKius,
knaccuuKanus — peakiMid:  peaKlMH  COCAMHEHUs,  pPEaKluu
pa3joKEHUs, peaKkIud 3aMEIICHHs, PEaKIUMH OOMEHa, 3K30- |
SHJIOTECPMHYCCKHAE DPEaKIMH, TEeIUIOBOW 3 (EKT peakiuu, pacTBop,

MaccoBasi 10Jis BelecTBa (MPOLIEHTHAs! KOHIIEHTPAI|sl) B pacTBOPE

1.2

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XHMHYCCKHUX MIOHATHH H

MPUMCHSATH OTU MMOHATHA ITPU OMMUCAHUHN BCUICCTB U UX HpeBpaHIGHI/If/'I

1.3

UCTOJIb30BaTh XUMUYECKYI0 CHUMBOJHKY JJIsI COCTaBJICHUS (HOpMyI

BEILECTB U YPABHECHUN XUMUYECKUX pPEaKIU

1.4

pacKpbIBaTb CMBICJI 3aKOHOB COXPaHCHUA MacCChblI BCIICCTB,
MMOCTOAHCTBA COCTaBd, ATOMHO-MOJICKYJIIPHOTIO Y4YC€HHA, 3daKOHa

ABoraapo

1.5

OmnpeacIsATh BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHI>IX

COCIMHCHUAX

1.6

KJ1acCU(UIUPOBATh XMMHUYECKHE peakuuu (110 YHUCIy U COCTaBY

YUYaCTBYIOIIMX B PEAKIMH BEUIECTB, 110 TEIUIOBOMY 3 (deKTy)

1.7

BBIYUCIIATH OTHOCUTCIIBHYIO MOJICKYJSAPHYIHO W MOJIAPHYHO MAacCChl

BCIICCTB




1.8

BBIUUCIIATH MACCOBYHO JOJJIO XHUMHYCECKOTO 3JIEMCHTA II0 (bopMyne

COCIHNHCHUS,

1.9

BBIYHCIIATE MaCCOBYIO JOJIIO BCIICCTBA B paCTBOPE

1.10

IPUMEHSTh €CTECTBEHHOHAYYHbIE METOJbl IMO3HAHUS — HAOJIIO/IEHUE,
U3MEpEHUe,  MOJCIMPOBAHHE,  OSKCIEPUMEHT  (peasJbHbIi U

MBICJIEHHBIN )

Ilo Teme: «BaxHenmme npeacTaBUTEIN HEOPraHUYECKUX BEILIECTB)

2.1

pacKpbiBaTb CMBICII OCHOBHBIX XHUMHUYCCKHUX MOHSATHUH: OKCHI,

KHCJI0Ta, OCHOBaHHUEC, COJIb

2.2

OTpeeNATh MPUHAIC)KHOCTh BEIIECTB K OINPEeAeNEHHOMY KIaccy

coelrHeHu# no hopmynam

2.3

KJIACCU(PUITUPOBATh HEOPTAHUYECKHUE BEIIECTBA
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XapaKTepu30oBaTh (OMUCHIBATH) OOIMME XHMHYECKHE CBOHCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJATBEpPXkAasi OMHCAHHE MpPUMEpPaMU

MOJIEKYJIIPHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUA

2.5

2.6

IMPOTrHO3UPOBATH CBOMCTBAa BEIIECTB B 3aBHUCUMOCTH OT HX
KauCCTBCHHOI'O COCTaBa, BO3MOXHOCTU HPOTCKAHUA XUMHUYCCKUX

IpEeBpaIlEeHUH B Pa3INYHBIX YCIOBUIX

cleloBaTh IpaBWIaM TOJb30BAaHUS XHUMHUYECKOM TOCylod H
7ab0paTOpHBIM 00OpY/IOBAHHEM, a TaKXKe IpaBUjaM OOpaIleHus ¢
BEUIECTBAMH B COOTBETCTBUH C HHCTPYKIMSMHU 110 BBIIIOJIHEHUIO
Ha6opaTopH51x XUMHWYCCKUX OIBITOB IIO IMOJYYCHHIO U CO6I/IpaHI/IIO
ra3oo0pa3HbIX BemIecTB (BOJOPOAA M KUCIOPOJA), MPUTOTOBICHUIO
pacTBOpPOB C OMNPENEIEHHON MacCOBOM JIOJIEM PacTBOPEHHOIO
BCIICCTBA, INIAHUPOBATHL U IMPOBOJUTL XUMHUYCCKUC SKCIICPUMCHTHI 1O
pacro3HaBaHUIO PACTBOPOB IIEJIOYEH W KUCJIOT C TIOMOIIBIO

MH/IUKAaTOpOB (JIaKMyC, (eHOIPTATICHH, METUIOPAHXK U JAPYTHUE)

2.7

MMpOBOAUTD paC‘léTBI 0 YpaBHCHHUIO XUMHUYIECKOMN pcaknuu

I[To Tteme: «llepuoamyeckuii 3akoH u Ilepuogmyeckass cucrema
xumuueckux ssemeHtoB J[. M. MenneneeBa. CtpoeHune aTOMOB.

Xumudeckas cBsa3b. OKHCINUTEILHO-BOCCTAHOBUTEIIHLHEIC peakuuun»

3.1

PacCKpbIBaT6 CMBICII OCHOBHBIX XHUMHWYCCKHX TIOHSATHH: AApO aTroma,
AJIEKTPOHHBIM CJIOM aTOMa, aTOMHas OpOuTadb, paguyc aToMa,

XUMHYCCKasA CBA3b, MOJIKIpHAd W HCIOJISIPHAA KOBAJICHTHAA CBA3b,




QJICKTPOOTPULATCIIbHOCTL, HWOHHAA CBA3b, HWOH, KATHOH, 4aHUWOH,

CTCIICHb OKHUCJICHUA

3.2

KJ'IaCCI/I(bI/II_[I/IpOBaTB XUMHNYECKHUE DJIEMECHTBI

3.3

ONHCHIBATh M XapaKTepu3oBaTh TaOimuHyto (Gopmy [leprogmdeckoit
CHUCTEMBl XMMHUYECKHMX OJJIEMEHTOB: pa3jinyaTh MOHATHUS «TJIaBHAs
noarpynna (Arpymnma)» u  «nobounas mnoarpynmna (brpymma)y,

«MaJIbIe» U «OOJIbIIHEY NEpUOAbI

3.4

packpbiBaTh cmblci Ilepuogmyeckoro 3akona .M. Menneneesa:
JIEMOHCTPUPOBATH IOHUMAaHUE IIEPUOANYECKON 3aBUCUMOCTH CBOWCTB
XMMHMUYECKHX DJJIEMEHTOB OT HX nosoxeHus B Ilepuonmdeckoit

CHCTCMC

3.5

COOTHOCUTh  OOO3HAYCHMs, KOTOpbIE HMMEIOTCS B TaOiwuIe
«Ilepuoanyeckas cucreMa XUMHAYECKHUX 3JIEMEHTOB J.N.
MenyeneeBay ¢ YHCIOBBIMA XapaKTEPHCTUKAMH CTPOCHHS aTOMOB
XUMUYECKHX OJIEMEHTOB (COCTaB M 3apsija sApa, oO0IIee YHCIIO

AIIEKTPOHOB U PACTIPEAEICHUE UX IO AIEKTPOHHBIM CIIOSIM)

3.6

OmnpeacCiTh CTCIICHDb OKHCJICHHUA 9JICMCHTOB B 6HHaprIX

COCOMHCHUAX

3.7

Omnpeac/iTb BUJ XUMHUYECKOMN CBSI3U (KOB&J’ICHTH&H u I/IOHHaSI) B

HCOPTaHNYCCKUX COCAUHCHUAX

9 KUIIACC

Kon
MpoBePsSIeMOTr0
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI OCBOCHUS OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

1

ITo Teme: «BemecTBo 1 XUMUYECKask pEAKIUs)

1.1

pacKpblBaTh CMBICI OCHOBHBIX XUMHUYECKHX IIOHSATHUI: pPacTBOD,
AIIEKTPOJIUTBL, HE3JIEKTPOJIMTHI, DJIEKTPOJIUTHUECKAs IUCCOLMALIMS,
peakiMy MOHHOrOo OOMEHa, KaTalu3aTop, XMMHYECKOe pPaBHOBECHE,
o0OpaTtumble " HeoOpaTHMBbIe peakuumy,
OKHUCJIUTEIIbHOBOCCTAHOBUTEIIbHBIE peakuuuy, OKHCJINTEND,
BOCCTAHOBUTENb, OKHCJIEHUE W BOCCTAaHOBJICHHUE, aJUIOTPOIMS,
aMpOTEepHOCTh,  XMMHUYECKas  CBA3b  (KOB&JIEGHTHAs, HWOHHaf,

MeTaJJIn4eckas), KpUCTAJJIMYecKas peméTka, CIUIaBbl, CKOpPOCTb




1.2

XUMHYECKOU pcaknuuu

HITIOCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XHMHYCECKHUX MOHATUH H

MMPUMCHSATH OTU MMOHATHSA ITPU OMMMCAHUHN BCUICCTB U UX HpeBpaI]_[eHI/Iﬁ

1.3

COCTaBJISAITh yPaBHEHUS 3JIEKTPOJUTHUYECKON AMCCOLMALMN KHUCIIOT,
LIeJIOYEH WM COJIEM, IOJIHBIE M COKpAIEHHBIE YPABHEHUS DPEaKLHN

WOHHOI0 0OMeHa

1.4

pacKpbIiBaTh CYHIHOCTb OKHCIIMTCIBbHO-BOCCTAHOBHUTCIIBHBIX peaKqu”I

NMoCpeACTBOM COCTABJICHUSA DJICKTPOHHOT'O OanaHca dTHX peaKI_II/Iﬁ

1.5

IMPOBOJAUTH paC‘IéTH 10 YpaBHCHHUIO XHUMHYECKOHN pCaKnu

ITo temam: «HemeTamasl U UX coequHeHUSI» U «MeTamiabl U UX

COCOAMHCHUA

2.1

XapaKTepU30BaTh (OMUCHIBATH) O0IIKE U CICITU(PUUECKIE XUMHUECKUE
CBOMCTBA TPOCTHIX U CJIOXKHBIX BEIIECTB, MOJTBEPXkAasi OIMHUCAHUE
MpUMEpaMu MOJIEKYJISIPHBIX U MOHHBIX YPABHEHHM COOTBETCTBYIOIIMX

XAMHYECKHX PEaKLUn

2.2

COCTaBJIAATh YpPaBHCHHA peaKLII/IfI, MOATBCPKAAOIHNX CYHICCTBOBAHNC

T€HETUYECKOH CBS3U MCKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

MMPOTrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHU,
BO3MOXHOCTHU IMPOTCKAHUA XUMHUYCCKHX npeBpameHHﬁ B Pa3JIMYHBIX

YCIIOBUAX

24

CJIEIOBAaTh MpaBWJIaM TIOJb30BAHUS XHUMHYECKOW TIOCYIOH U
71a00paTOpHBIM O00OPY/IOBAHUEM, a TAaKXKEe IMpaBUiiaM OOpAIICHUS C
BCIICCTBAMHU B COOTBETCTBUH C HWHCTPYKOHUAMHU 110 BBIIIOJHCHUIO
Ha60paTOprIX XUMHWYCCKUX ONBITOB IO IMOJYYCHHUIO U CO6I/IpaHI/IIO

ra3000pa3HBIX BEMIECTB (AMMHUAKa M YTIEKHUCIOTO ra3a)

2.5

OPOBOJUTH PEaKIHUM, MOATBEPKIAIONIME KAayeCTBEHHBIH COCTaB
pPa3NUYHBIX BEIIECTB: PACHO3HABATH ONBITHBIM MYTEM XJIOPHI-,
Opomuza, wuonupa, kapbonar, ¢docdar, cuaMKaT,  Ccyabdart,
THIPOKCHUIMOHBI, KaTHOHBI aMMOHHS, MOHBI M3YYEHHBIX METAJIIOB,

MPUCYTCTBYIOIINEC B BOAHBIX pACTBOpAX HCOPIraHUUCCKUX BCIICCTB

[To Teme: «XuMUs U OKpY’KaroIas cpeaay

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYecKuX mnoHsTui: [IJK

BCIICCTBA, KOPPO31d METAJIJIOB

3.2

MNPUMCHATH OCHOBHLIC OIICpalun MBICITUTETbHOM ACATCIIPHOCTH —




aHaMM3 W CHHTE3, CpaBHEHHE, OO0O0OIIeHNe, CHCTeMaTU3alINIO,
BBISIBJICHUE TPUYMHHO-CICACTBEHHBIX CBSI3€M — Uil  HM3ydYeHHUS
CBOWCTB BEIIECTB M XUMHUYECKHX PEAKIUN; €CTeCTBEHHOHAYYHBIC
METOABl TO3HAHUS — HAOIIOEHUe, HW3MEpPEHHe, MOJIeTUPOBAHHE,

AKCIIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN )




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

8 KUIACC

Kon

IIpoBepsieMbIii 3J1eMEHT COAEPKAHUS

1

HCpBOHa‘-IaJIBHBIe XUMHNYCCKUC ITOHATUA

11

HpenMeT XUMHUHU. POJIb XUMHUHM B KHU3HH YE€IOBEKA. XHMHSI B CHCTEME HayK.
Tena u BemecTBa. du3nYecKue CBOMCTBA BCIICCTB. ArperaTHoe COCTOAHUC

BCIICCTB

1.2

TTousite 0 MeTonax mo3HaHusa B XuMud. Yucrtele BemecTsa n cmecu. CriocoObl

pasaeneHus cMecen

1.3

ATOMBI M MOJICKYIJIBI. Xumuueckue dneMeHThbl. CHMBOJIBI XUMHYECKHX

351eMeHTOB. [IpocThie U C10XkKHBIE BellecTBa. ATOMHO-MOJIEKYIISIPHOE YYCHHE

14

1.5

Xumudeckas: popmyrna. BaneHTHOCT, aTOMOB XMMHYECKUX JJIEMEHTOB. 3aKOH
IMOCTOSHCTBA  cocTtaBa  BemecTB. OTHOCUTENbHas  aTOMHAas  Macca.
OTtHOcUTeNbHAs MOJIEKYJIsIpHas Macca. MaccoBasi 107151 XMMUYECKOTO JI€MEHTa
B COEIMHEHNH

KonnuectBo BemectBa. Moisib. MosisspHasi Macca. B3auMoCBsI3b KOJIMYECTBA,
MacChl W YHCJIAa CTPYKTYPHBIX €IWHHI] BemiecTBa. Pacuérel mo Qopmynam

XHUMHUYCCKHUX COCI[I/IHCHI/Iﬁ

1.6

@u3nUecKue U XUMUYECKHE SBJICHUSA. XUMUYECKasl peakuus U €€ NMPU3HAKH.
3aKOH COXpaHEHHs Macchl BEIIeCTB. XUMHU4Yeckre ypaBHeHus. Kiaccupukarus

XUMHUYECKHUX pPeaKUi (COeNMHEHU, pa3I0KEHHs, 3aMEIlIeHUs, OOMeHa)

1.7

XUMUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOH MOCY10H, C IpaBUIaMU
paGoTrbl B saboparopun U npuémMamMu oOpalieHuss ¢ J1abOpPaTOPHBIM
0o0OpyJOBaHUEM, H3YyYEHHE U ONHUCaHHE (UIUYECKUX CBOMCTB 00pa3loB
HEOpPraHMYeCKUX BELIeCTB, HaOmoneHue Qu3nueckux (IUIaBIEHUE BOCKA,
TasiHUE JIbJla, paCTUpPaHUE caxapa B CTYNKE, KUIIEHUE U KOHJEHCAlMs BOJbI) U
XMMHUYECKMX  (FOpeHHe  CBEYM, IPOKAJIMBAHUE  MEIHOW  IPOBOJIOKH,
B3aMMOJICHICTBHE MeJla C KHCIIOTOW) SBJICHWH, HAOIIOJeHWEe W OIHCAaHuE
MPU3HAKOB MPOTEKAaHHWS XUMUYECKUX peakiuil (pa3jokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCJIOTHI C XJOpUAOM Oapus, pa3ioXKeHHUEe
rugpokcuaa Meau(ll) mpu HarpeBaHuHM, B3aMMOJICHCTBUE Kelie3a C paCTBOPOM

comu meu(ll), m3yuenue crmocoOoB paszaencHus cMecei (C MOMOIbI0 MarHUTa,




(I)I/IJ'IBTPOBaHI/Ie, BBIITAPpUBAHUC, AUCTUIIIALINA, XpOMaTOFpa(I)I/IH), IMPOBCACHUC
O4YUCTKH HOBapCHHOfI coJiy, Ha6J'IIO,Z[eHI/IC " OIIMCaHUEC PE3YJILTATOB IIPOBCACHU A
OIlbITa, HWIUIIOCTPUPYIOIIETO 3aKOH COXpPAaHCHHSA MACChl, CO3JaHHUC MO,I[CJ'IGﬁ

MOJIEKYI (IIapOCTEPKHEBBIX )

Baxwnerimue npencraBuTeNn HEOPraHUYECKUX BEIIECTB

2.1

Boznyx — cmech razoB. CocraB Bozayxa. Kuciopon — anemeHT U mpoctoe
BerecTBo. HaxoxaeHue Kuciaopoja B TpuUpoje, PU3NYECKHe U XUMHYECKHE
cBoiictBa (peakiuu ropenus). Oxcunsl. Ilpumenenue kuciopona. CrocoObl
MONTyYeHUS] KHUCJIOpoAa B Jab0OpaTopud W MPOMBINUIEHHOCTH. KpyroBopoT

KHCJIOpOJa B IIpUPOIC. O30H — AJUIOTpOITHAA MO)II/I(I)I/IKEU_II/IH KHCJIOpOda

2.2

TennoBoil 3 PekT XUMUUECKOH peakul, TEPMOXUMUYECKHE YPaBHEHHUS, IK30-
U 3HJO0TEpMUYECKHE peakuu. TOIINBO: yroyib U MeTaH. 3arps3HeHue BO31yxa,

YCWICHHE MapHUKOBOTO 3¢ (deKTa, pa3pylieHue 030HOBOTO CIIOS

2.3

Bomopon — sneMeHT U mpocToe BemecTBo. HaxoskneHune Bomopoaa B MPUPOIE,
¢u3ryeckne W XUMUYECKHE CBOMCTBA, IMPUMEHEHHE, CIIOCOOBI TIOIyYEHHS.

Kucnore! 1 commn

2.4

Modnsipublii 006EM ra30B. PacuéTsl M0 XUMHUYECKUM YpaBHEHUSIM

2.5

®dusnyeckue cBorcTBa BOAbl. Boma kak  pactBopuTens. PacTBOpBL
HaceiienHble 1 HEHACBILIEHHBIE PACTBOPBI. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBast nons BemecTBa B pacTBOpe. XHUMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpOB B MpHUpOJE M B KU3HU 4YelloBeka. KpyroBopor
BOJbI B TMpUPOJE. 3arpsi3HEHHWE MPUPOAHBIX BoA. OxpaHa M OYHKCTKA

MPUPOHBIX BOJ

2.6

Knaccudukanus Heopranmveckux coenuHenuid. Oxcuapl. Kiaccudukamms
OKCHJIOB: cosieoOpa3yroniie (OCHOBHBIC, KHCJIOTHBIE, aM(OTepHbIe) U
HecosieoOpasyromue. HoMmeHnkiatypa okxcuaoB. dusznueckue U XUMHUECKHE

CBOMCTBA OKCHIOB. [loimyueHne okcuaoB

2.7

OcuoBanust. Knaccudukauus ocHOBaHMHA: MIETOYM M HEPACTBOPUMBIE
ocHoBaHusA. Homenkiatypa ocHoBaHuii. DU3n4eCKue U XUMHUUYECKUE CBOMCTBA

ocHoBaHui. [lonydeHne ocHOBaHUNI

2.8

Kucnorel. Knaccudukanus kucior. Homenknarypa kuciaor. dusnyeckue u
XMMHYECKHE CBOMCTBa KHUCIOT. Psn aktuBHoctu MetammoB H.H. bekerosa.

[Tonydyenue kuciaor

2.9

Comu. Homenknatypa coseil. @usnyeckue M XMMHYECKHE CBOWCTBA COJIEH.

[Tonyuyenue conen




2.10

2.11

I'enetnueckas cBsI3b MCKAY KiIaCCaMH HECOPTAaHNUYCCKUX COE€JUHEHMI

XUMHUYECKUI  HKCHEPUMEHT: KauyeCTBEHHOE ONpeACNeHHE  COAEp KaHUs
KHCIIOpO/Ia B BO3JyXe, IMOJIydeHHEe, COOMpaHMEe, pacllO3HaBaHUE U H3ydeHHE
CBOMCTB KHCIIOpOJa, HAOMIOeHNE B3aUMOJIEUCTBUS BEIECTB C KHCIOPOAOM U
yCJIOBUSI BOSHUKHOBEHHS UM MPEKpallleHusl TOpeHus (Iokapa), 03HAaKOMJIEHUE C
oOpa3liaMyd OKCHJOB M ONHUCAaHHWE MX CBOMCTB, MOJy4YeHUE, coOupaHHe,
pacno3HaBaHUE M M3y4YEHHME CBOMCTB BOAOpoJa (TOpeHue), B3auMOJEHCTBUE
Bogopoaa ¢ okcugom menu(ll) (BO3MOXKHO UCTIONB30BAHKME BHIEOMATEPUATIOB),
HaOmrofleHne OO0paslloB BEIIECTB KOJUYECTBOM | MOJb, HCCIEJOBaHUE
0COOEGHHOCTEH  pacTBOpPEHHUS BEILECTB C PA3JIMYHOM  PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHON MACcCOBOM JIOJIEM PacTBOPEHHOIO
BEIIECTBA, B3aUMOJICICTBUE BOJBI C MeTallaMH (HAaTpUeM U KaJbIUEM)
(BO3MOXXKHO HCIIOJI30BAaHME BHJIEOMATEPUANIOB), ONIpEEICHHE pPacTBOPOB
KHACJIOT M 1IeJlouedl C MOMOIIbI0 HMHIMKATOpOB, MCCIEOBaHHE OOpa3loB
HEOPraHMYECKUX BELIECTB PpAa3JIUYHBIX KJIacCOB, HAOJIOJECHHUE W3MEHEHUs
OKpacKd MHIMKAaTOpPOB B pacTBOpax KHCIOT M INEJNOYEH, H3ydyeHHUe
B3aumojeicTBus okcuga menu(ll) ¢ pactBopom cepHOM KHUCIOTBI, KHUCIOT C
MeTaJlJIaMH, peaklMii HeUTpaln3aluu, NoJy4yeHHe HEPaCTBOPUMBIX OCHOBAHMIH,
BBITECHEHHE OJHOr0 MeTalla JAPYTMM M3 pacTBOpa COJM, peLICHHE
9KCIIEPUMEHTANIBHBIX 33/au M0 TeMe «BakHelline Kiacchl HEOPraHMYECKUX

COEIMHEHUID)

[Tepuoanueckuii 3akoH u llepuonndeckas cuctreMa XMMUYECKUX JIEMEHTOB
J.1. MenneneeBa. CTpoeHre aToMOB. XUMUYecKas CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PCAKIIUU

3.1

[lepBble TOMBITKH KJIAaCCH(PHUKAIMKA XUMHUYECKUX diieMeHTOB. [loHATHE O
TPYNIaX CXOJHBIX 3JEMEHTOB (IICJOYHBIE M IIEIIOYHO3EMEIbHBIE METasllbl,
rajioreHbl, WHEPTHBIC Ta3bl). DJEMEHTHhI, KOTOpble 00pa3yioT amdpOTepHBIC

OKCHUAbI U TUAPOKCHUABI

3.2

[lepnonnueckuit 3axoH. [lepnoanueckas cucreMa XuMu4YeCcKux snemeHToB J[. 1.
Menpeneesa. KoporkonepuoaHas u JUIMHHOIIEpUOAHAS (bopmbI
[lepuonnueckont cucrembl xumuueckux oanemMeHtoB J[.M. Menaeneesa.
Ilepuonbl u rpynnsl. PU3HYECKUI CMBICI IOPAIKOBOIO HOMEpPAa, HOMEPOB

nepruoaa U rpymiibl 3JICMCHTA

3.3

Ctpoenue atomoB. CocTaB aTOMHBIX sifep. M3otombl. DnexkTponsl. CTpoeHue

OJICKTPOHHBIX 000/104eEK aTOMOB MEPBBIX 20 XHMMHYECKHX DJIEMEHTOB




[Tepuonnueckont cucremsl .M. Menaeneesa. XapakTepuCTUKa XUMUAYECKOTO

3JIEMEHTa 10 ero nojoxxkeHuto B [lepuoanueckoii cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTH W3MEHEHHsI paJhyca aTOMOB XHUMHYECKUX DJIEMEHTOB,
METAUIMYECKAX W HEMETAJUIMYECKHUX CBOMCTB IO TIpyHIlaM M IMEPHOJAM.
3unauenue [lepumoguueckoro 3akoHa u Ileproguueckoil CUCTEMBI XMMUYECKUX
3JIEMEHTOB U1l pa3BUTHUS Hayku W mpaktuku. J[.MI. MenneneeB — y4€HbId U

rpaxxJaaHuH

3.5

Xumuueckass cBsizb. KoBaneHTHas (modsipHass W HEMOJSIpHAsi)  CBSI3b.

9JICKTpOOTpI/II_IaTeJ'IBHOCTB XUMHUYECKHUX 3JIeMEHTOB. loHHAas CBSI3b

3.6

Crenenp okucieHus. OKUCINTEIFHOBOCCTAHOBUTCIBHEIC pPCaKIu. Hpoueccm

OKHCJICHHUS B BOCCTaHOBIICHUS. OKHUCIUTENN U BOCCTAHOBUTEIIH

3.7

XUMUYECKUH OJKCHEPUMEHT: H3Y4YeHHE O0Opa3lloB BELIECTB METAJIOB H
HEMETAJUIOB, B3aUMOJICMCTBUE THUAPOKCHIA IMHKA C pacTBOpaMu KHUCIOT M
niesouei, MPOBEACHUE OMBITOB, WUIIOCTPUPYIOLINX HNPUMEPHl OKUCIUTEIBHO-

BOCCTAHOBUTEJIbHBIX peakluil (fOpeHue, peakliuu pas3ioKeH!s, COeITUHEHUS)

9 KIIACC

Kon

HpOBepHeMLIﬁ 3JIEMEHT COACPKAaHUA

BeniectBo n xumnueckas peakuus. [loBropenue

1.1

Ilepunonnueckuit 3axoH. Ileproauyeckas cuctema XuMU4eCcKux siaemeHToB J1.1.
MenpeneeBa. CTpoeHne aTOMOB. 3aKOHOMEPHOCTHM B M3MEHEHHM CBOWCTB
XMMHUYECKHX DJJIEMEHTOB IIEPBBIX TPEX NEPUOAOB, Kajus, KaJlbLUsi MU HX
COCIMHEHU! B COOTBETCTBUU C IOJIOKEHHEM dJIEMEHTOB B llepmonnyeckoit

CUCTCMC U CTPOCHUCM UX AdTOMOB

1.2

Crpoenue BemiecTBa: BHABI XUMHUYECKOW CBA3U. THUNBI KPUCTANIMYECKUX
PEmETOK, 3aBUCHMOCTh CBOMCTB BEILIECTBA OT TUIA KPUCTAIUIMYECKON PEIIETKH
U BUJa xumMudeckoi cBsa3u. Kiaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX
BeIECTB (MEXIyHApOIHAsl M TPUBHAJIbHAS). XUMHUYECKHUE CBOMCTBA BEIECTB,
OTHOCAIIUXCA K Pa3Iu4YHbIM  KJacCaM HEOPraHMYeCKUX  COCJAMHEHUH,

TCHCTUYCCKAs CBA3b HCOPraHNMYCCKUX BCIICCTB

1.3

Knaccudukanus XuMHUYECKUX pEaKIMid 10 Pa3IMYHbIM MpU3HAKaM (TI0 YUCTY U
COCTaBy YyYacTBYIOIIMX B PpEaKLUUH BEIECTB, MO TeIIoBoMYy 3(ddekry, Mo

U3MEHECHHIO CTEICHEH OKHCICHUS XHMHUUYECKHX 9JICMCHTOB, IIO O6paTI/IMOCTI/I,




1o y49acCTHrO KaTajau3 aTopa) . JK30- n OHAOTCPMHUYCCKUC pc€aKkuuy,

TEPMOXUMHNYECKUEC YPABHCHUAA. ITonsarue o CKOpPOCTH XHUMHYESCKOH p€aKkuuu

1.4

[lonsiTue 06 0OpaTUMBIX M HEOOPATUMBIX XUMHUECKHX peakuusax. [loHsTtue o
TOMOT'€HHBIX M T€TepOreHHBIX peakuusax. [loHsTHe 0 XUMUYECKOM paBHOBECHUHU.
@axTophl, BIUAIOIINE HAa CKOPOCTh XUMHUYECKOW pEaklUUd U IOJIOKEHHE

XUMHYCCKOI'0 paBHOBECCHUA

1.5

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE peaxuuu, AJIEKTPOHHBIN OanmaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu.  CocTaBiieHHE  ypaBHEHHM
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX ~PEAaKIUH C HUCIOJB30BAHUEM METOIA

QJICKTPOHHOT'O OanaHca

1.6

Teopust ANEKTPOIUTHUECKON AUCCOIMUAIMHU. DIEKTPOIUTHl U HEIJIEKTPOIUTHI.
Karuonsl, annonsl. MexaHu3M TUCCOLIMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
xumMHuueckoi cBszu. Crenens quccouranui. CUiIbHBIE U cla0ble AJIEKTPOJIUTHL
Peakiiun nonHoro ob6meHa. YCIOBHsI TPOTEKAHHS PEAKIMA MOHHOTO OOMEHa,
NOJIHBIE U COKpAILEHHBbIE HOHHBIE YypaBHEHMsI peakuuid. CBONCTBa KHUCIOT,
OCHOBaHHUN H COJIE B CBeTE€ TIPEACTABICHUH 00 OSIEKTPOJMTHYECKOM

nucconunanuu. KauecTBeHHbIe peakiiu Ha MOHBL. [IoHsATHE O TMApPOIU3E coneit

1.7

XUMU4eCKui OKCIICPUMCHT: O3HAKOMJICHUC C MOJICIIMHU KPUCTATNIMYCCKUX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAUIOB U HeMeTawioB (rpadura u
anmMasa), CIOKHBIX BEIIeCTB (XJIOpUAa HATpHs); MCCIEAOBAHHE 3aBUCHMOCTH
CKOPOCTH XHMHUYECKOH peakIiMu OT BO3ACHCTBUS pPAa3IUYHBIX (HaKTOPOB;
UCCJIEIOBAHNE  DJIEKTPONPOBOJHOCTA  PACTBOPOB  BEIIECTB,  Mpollecca
JVCCOIMAIINN  KUCJIOT, MIeJoYer u coliell  (BO3MOXKHO HCITOJIb30BaHHE
BUJICOMATEPHAJIOB); TIPOBEJICHUE OIBITOB, WJUTIOCTPUPYIOMIUX TMPHU3HAKU
MIPOTEKaHUsI PeaKIuii HOHHOTO oOMeHa (00pa3oBaHHE OcCajKa, BhIICIICHUE Ta3a,
o0pa3oBaHUE BOJIbl); ONBITOB, WJUIIOCTPUPYIOLIMX MPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBUTEIILHBIX PEaKIUil (TOPEHUE, PEaKIMH Pa3JIOKEHUS, COCTUHCHNU);
pacrmo3HaBaHUE HEOPTAHWMYECKUX BEIIECTB C MOMOIIBI0 KAaUeCTBEHHBIX peaKIui

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4

Hewmeramner u ux COCIUMHCHUA

2.1

OO6mass xapakrepuctuka ramoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapaKTepHbIe cTeneHu okucieHus. CTpoeHue U GuU3NYecKrue CBOMCTBA MPOCTHIX
BCIIECTB — TrajoreHoB. XHMHYECKHE CBOMCTBA Ha MpUMEpEe XJopa
(B3auMOJICCTBHE C MeTajulaMHu, HEMETa/UIaMH, IIesIo4amu). XJIOPOBOJIOPO.

CosgHasi KMCJI0Ta, XUMHUYECKUE CBOMCTBA, MOJIydyeHUEe, MpuMeHeHue. JlelictBue




XJIOpa U XJIOPOBOAOpPOJAAa Ha OpraHMU3M UYCIIOBCKaA. Baxneiime XJIOpUAbI U UX

HaxXO0XXACHUEC B IIPUPOAC

2.2

Obmas xapakrepuctuka 3yeMeHTOB VIA-rpymmbl. OcoOEHHOCTH CTPOEHHS
aTOMOB, XapakTepHble cTeneHu okucienus. CtpoeHue u puznyecKrue cBOWCTBa
IPOCTBIX BEIIECTB — KHUCIOPOAAa M Cepbl. AJIOTPONHbIE MOAU(DUKAIIH
KHCJIOPOJIa W cepbl. XUMUYECKHE CBoOMcTBa cepbl. CepoBOAOpPOMA, CTPOCHHE,
¢u3nyeckne W XUMHUYECKHe CBOWCTBA. OKCHIBI Cephl KakK MPEICTABUTEIN
KUCJIOTHBIX OKcHJ0B. CepHas KUCIIOTa, (PU3NUYECKHE M XMMHYECKHE CBOMCTBA
(oOmme Kak MpeacTaBUTENs Kiacca KHUCIOT U cnenuduyeckue). XUMUUIECKHe
peaxiuy, Jexale B OCHOBE IMPOMBIIUICHHOTO Croco0a IMOydyeHHs CepHOU
kucnoThl. Ilpumenenue. Cosnn cepHOM KHUCIIOTBI, KaueCTBEHHAs pPEaKLUs Ha
cynbdar-uoH. Haxoxnenue cepbl u €€ coeuMHEeHUil B npupoae. XUMHUYECKoe
3arps3HEHUE OKPY)KAIOUIeH cpeabl COCJUHEHUSIMHU Cepbl (KUCIOTHBIE JT0XKIH,

3arpsi3HEHUE BO3/AyXa U BOJIOEMOB), CIIOCOOBI €0 MPEeA0TBPAILCHUS

2.3

O6mas xapakrepuctuka 3jeMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEPHbIE CTETIEHNU OKUCIIEHUS. A30T, paCIpOCTpaHEHHUE B PUPO/IE,
¢du3nueckue U XuMHUeckue cBoiictBa. Kpyrosopor azora B npupoje. AMMHUax,
ero (u3MYecKne W XMMHUYECKHE CBOICTBa, MOJydyeHHue W mpumenenue. Comu
aMMOHHSI, WX (U3HYECKHEe ¥ XUMHYECKHE CBOWCTBA, TPUMEHEHHUE.
KauecTBenHnasi peakiusi Ha MOHBI AMMOHHMS. A30THAas KUCIOTa, €€ MOIy4YeHue,
¢u3nueckue W XMMUYECKHE CBOMCTBa (00IIME Kak MpeAcTaBUTENs Kiacca
KUCTIOT U crnenuduueckue). Mcnoap3oBaHHE HUTPATOB U COJIEH aMMOHHS B
KauyeCTBE MHHEPAIbHBIX yI00peHuil. XUMUYECKOE 3arpsi3HEHUE OKPYKAroIIeH
Cpellbl COeIUHEHUSIMU a30Ta (KUCIOTHBIE JOXKAH, 3arPA3HEHHE BO3AYyXa, MOYBBI

1 BOJI0EMOB)

2.4

®docdop, amnorponHsle Moaudukanuu dochopa, GU3MIECKUE U XUMUYECKHE
corictBa. Oxcupa dochopa(V) u dochopHas kuciaora, Qunyeckue u
XMMHAYECKHE CBOWCTBa, moiydeHue. lcmonp3oBanue ¢ochaTtoB B KadecTBe

MUHEPAJIBHBIX YA00pEHUN

2.5

OOmas xapaktepuctuka 31eMeHTOB |V A-rpynmel. OcoOEHHOCTH CTpOCHUS
aTOMOB, XapakTEpHbIE CTENEHU OKHUCIEHUS. YIVIEpoJ, aJJIOTPOIIHBIE
MOIU(UKAIIMK, PACIpPOCTPaHEHUE B MpHPOJE, (U3NYECKHEe M XHMHUYECKHE
cBoiicTBa. Ancop6uus. Kpyrosopot yriepona B mpupozge. OKCHIBI yriepoaa,
uX (u3MYecKHe U XUMHUYECKHE CBOICTBA, JEHCTBHE Ha >KUBBIE OPTraHU3MBI,

IMOJIy4CHHUC U IIPUMCHCHHUC. DKoJ0oTrHYecKue HpO6J’I€MH, CBA3aHHBIC C OKCHUIOM




yriepona(lV); rumoresa rI00aNbHOrO MOTEIUICHHS KIMMaTa;, MapHUKOBBIA
a¢dext. YroapHas kuciota u €€ CoOau, UX (PUINYECKUE M XUMHUYECKHE
CBOIicTBa, moiyuyeHHe M mHpuMeHeHue. KauecTBeHHas peakuus Ha KapOoOHAT-
noHbl. Mcnonp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U

CEJILCKOM XO35ICTBE

2.6

[lepBoHayanbHble MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COEIMHEHUSX
yrinepoga (MeTaH, 3TaH, ITWUJIECH, AaleTWIEH, 3TaHOJ, TJIMLEPHH, YKCyCHas
kucnota). VX coctaB um xumuyeckoe crpoeHue. [loHsTHE O OHOJIOTHUYECKH
BaXXHBIX BELIECTBAaX: JXHpaX, OeJKax, YyIJIeBoJaX — U HUX POJIM B JKU3HU
YyelloBeKa. MarepualbHOE €IMHCTBO OpPraHMYECKMX W HEOPraHMYeCKHX

COeIMHEHUH

2.7

Kpemuwmii, ero ¢Qusmueckue ¥ XHMHUYECKHE CBOICTBa, IMOJNyYCHHE U
npumeHenne. CoeuHEHUs KpeMHUs B mpupoze. OOmue mpeacTaBieHus 00
okcune kpemuus(1V) u kpemuueBoii kuciore. CUIIMKATBI, UX UCIIOJIb30BAHKE B
OBITY, METUIIMHE, IPOMBIIIJICHHOCTH. BakHeWIne CTpOUTEIbHBIC MaTEepPHAIbI:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, xene300eToH. [IpoGrembr Oe3omacHOTO

HCIIOJIB30BAHUA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBCGI{HGBHOﬁ KHU3HU

2.8

XUMHUECKUH HKCHEPUMEHT: HM3y4YeHHE OOpa3llOB HEOPraHMYECKUX BEILECTB,
CBOMCTB COJISIHOM KHUCJIOTBI; IIPOBEICHHE KAa4ECTBEHHBIX PEAKLUK Ha XJIOPUI-
MOHBl W HAONIOZCHME MPHU3HAKOB HUX MPOTEKaHMS; OIBITHI, OTpaXKarollue
¢u3nyeckre U XMMUYECKHE CBOWCTBA raJIOT€HOB M UX COEAMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHJCOMATEPUANIOB); O3HAKOMJICHHE C O0pa3laMu XJIOPUIOB
(ramoreHnIOB); O3HAKOMIJIEHHE C OOpa3llaMu cepbl U €€ COeAMHEHUSIMHU
(BO3MOXKHO  HCHOJB30BaHHE BUACOMATEpHANlOB); HAOIIOJEHUE Tpolecca
oOyrimBaHusl caxapa IMOJ JCHCTBHEM KOHIICHTPUPOBAHHOW CEPHOM KUCIIOTHI;
M3yYeHUE XUMHYECKUX CBOWMCTB pa30aBIICHHON CEPHOW KHCIIOTHI, TPOBEICHHE
KauyeCTBEHHOW peakuuu Ha cyabhaT-uoH U HaONIOJeHHe Npu3HaKa eé
MPOTEKaHUs; 0O3HAKOMJICHHE ¢ (PU3UIECKUMU CBOMCTBaAMU a30Ta, hochopa u ux
COEIMHEHUN (BO3MOXKHO HCIIOJIb30BAHME BHJIEOMATEpPHANIOB), O0pa3lamMu
a30THBIX U PocOpHBIX yIOOpEHU; OTyUIeHHE, COOMpPaHKe, PaCcIIO3HABAHUE H
U3Yy4EHUE CBOMICTB aMMMaKa; IpPOBEJACHME KAaueCTBEHHBIX pEaKIUil Ha HOH
aMMOHUS U (QochaT-HOH UM H3yYEHHE MPU3HAKOB MX MPOTEKAHMUS,
B3aMMOJICICTBUE KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTBHI C MEJbIO (BO3MOKHO
UCIIOJIb30BaHUE BHJICOMATEPUANIOB); M3yUYEHHE MOJENeH KpUCTAIUIMYECKHX
peméTok anmmasa, rpaduta, ¢yUiepeHa; O3HAKOMJIIEHHE C MPOILECCOM

azcopOLUU pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM




IIPpOTHUBOra3a; IOJyYCHHC, CO6I/IpaHI/Ie, pacrio3HaBaHUC U HU3YUCHUC CBOICTB
YIJICKUCIIOro rasa; IIPOBCACHHUE Kad€CTBCHHBIX peaKHI/Iﬁ Ha Kap60HaT' u
CUJIMKaT-UOHBI M H3YUYCHHC IIPHU3HAKOB HX IPOTCKAaHUA; O3HAKOMIICHHUC C
nponyKuHeﬁ CHITMKATHOM IMPOMBIINIJICHHOCTH,; PCIICHUEC SKCICPUMCHTAJIBHBIX

3aJa4 I10 TEMC «Baxnaeimme HeMeTamIbl 1 UX COCAUHECHUA»

MeTamisl 1 uX COCIUHCHUA

3.1

OOmrast XxapakTepUCTUKAa XMMUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAaHUH MX
nosioxkenuss B Ilepuoanueckol cucreMe XUMHUYECKHX diaeMeHToB 1M
MenpeneeBa u ctpoeHus atomoB. CTpoeHne MeTauioB. MeTaminueckas CBs3b U
METaJNIMYEcKasl  KpUCTaUIMYecKass pemeéTrka. OJIEKTPOXUMHYECKHH  psif

HaprI)KeHI/Iﬁ MCTAJlJIOB

3.2

du3nuecKkue ¥ XUMHUYECKUE CBOMCTBA MeTau1oB. OOmIHe CrocoObl MOTydeHHS
MeTauioB. [IoHsATHE 0 KOPPO3UH METAJIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI MX OT
koppo3un. CruiaBsl (CTallb, YyryH, TIOPATIOMUHUN, OpOH3a) U UX TPUMEHEHUE B

OBITY U IPOMBILIUIEHHOCTH

3.3

[Ilenounsle MeTayuibl: MojiokeHHe B Ilepumonuyeckoil cucTteMe XHMHUYECKUX
anemeHTOB [[.1. MenaeneeBa; CTpoeHUE UX aTOMOB; HAXO0XKJICHHE B MPUPOJE.
du3nyecKue 1 XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCUIbI U
TUAPOKCUABl HAaTpus M Kauusd. [IpuMeHeHHMe IIENOYHBIX METAUIOB U HX

COeIMHEHU

3.4

[llenouyHO3eMeabHBIE  METAIIbBI MarHMii HM  KajJblMW: IIOJOXKCHUE B
ITepuonuueckoit cucreme xumuueckux d1eMeHToB .M. MenneneeBa; cTpoeHue
WX aTOMOB; HaxOXXJIeHHE B mpuponae. Pu3NUecKue M XUMHUYECKHE CBOWCTBA
MarHus M Kaiublius. Bakuelmme coequHEHUs KajbIus (OKCHI, THIPOKCHI,

coin). 2KEcTKoCTh BOJBI U CIIOCOOBI €€ YyCTpaHEeHuUs

3.5

Amomunnit: nonoxxeHue B Ileproanueckoil cucTeMe XUMHYECKUX HIIEMEHTOB
.M. MenneneeBa; CTpOECHHE aToMa; HaxXxOXACHHE B mnpuponae. Puznyeckue
XAUMUYECKHE CBOWCTBA AFOMUHUS. AMGDOTEpPHBIC CBOICTBAa OKCHUJIA U THIPOKCHIA

AJIFOMHHUA

3.6

3.7

Keneso: nonoxenue B [lepuoanueckoit cucreme xuMuyeckux 3nemeHToB JI.1.
Menzeneesa; CTpOE€HHME aTOMa; HaxXOXIAeHHE B Ipupone. dusznueckue u
XUMUYECKHE CBOMCTBa kene3a. OKcuapl, THAPOKCHIBI U coyn kenesa(ll) u

xene3a(lll), ux cocras, cBoicTBa U OTyYeHUE

XUMUJeCcKu OKCIICPUMCEHT: O3HAKOMIICHHUE C O6p33HaMI/I METAaJIJIOB M CIIJIaBOB,

X (U3MYECKHMMH CBOMCTBAMH; H3Y4YE€HHE PE3YyJIbTaTOB KOPPO3HHM METAIIJIOB




(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), 0coOeHHOCTEH
B3aUMOJICHCTBUA  OKCHJA KaJblUs M HATpUs C BOXOM  (BO3MOXHO
UCIIOJIb30BaHUE BUAEOMATEPHAIIOB); MCCIEJOBAHUE CBOMCTB JKECTKOW BOABI;
mporecca TOPEHUs JKeje3a B KHUCIOpPOAE (BO3MOXHO MCIOJb30BaHHE
BU/IEOMATEPHUAJIOB); NPU3HAKOB NMPOTEKAHUS KAYECTBEHHBIX PEAKLMH HAa HOHBI
(MarHusi, Kanplusi, amoMuHus, 1uHKa, xkenesa(ll) u sxemesa(lll), memu(ll);
Ha0JII0/IEHUE U ONMCAaHUE MPOLECCOB OKpalIMBaHUs IUIAMEHW MOHAMH HaTpus,
Kaauss M Kaubluus  (BO3MOXKHO  HCIIOJIb30BAHME  BHUJEOMATEPHAJIOB);
uccieioBaHre aM(pOTEpPHBIX CBOWCTB THUAPOKCHIA ATOMUHHS M THIPOKCUIA
LIMHKA; pEIICHNE dKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BaxxHelue MeTauisl 1

X COCIUHCHUA»

XuMUs U OKpy>Karoluas cpesa

4.1

Hosrie MaTepuansl u TexHonoruu. BemiecTBa M mMarepuanbl B MOBCETHEBHOM
KU3HU YelloBeKa. XUMUsl U 3710poBbe. be3omacHoe ucnoip30BaHuE BEIIECTB U
XUMHUYECKHX peakuui B ObiTy. IlepBas moMoImip mpu XUMHUYECKHX O0XKOTax U

OTPAaBJICHUSIX

4.2

OCHOBBI  JKOJIOTHYECKOM  TpaMOTHOCTH.  XHUMHYECKOE  3arps3HECHHE
okpyxarorieit cpensl [TIK. Pons XuMuu B pelieHUH SKOJIOTHUSCKHUX MPOOIIeM.
[IpuponHbIE HMCTOYHUKH YTIAEBOAOPOAOB (yroiib, MPUPOIHBIA Ta3, HEPTH),

IMPOAYKTBI UX Hepepa60TKH, HX POJIb B 6BITy " MPOMBIINIJICHHOCTHU

4.3

XUMHYECKUM IKCIICPUMCHT: U3YUCHUC O6p8.3]_IOB MaTCpHaJIOB (CTCKJ'IO, CIIJIaBBbI

MCTAJJIOB, TOJIMMCPHBIC MaTepI/IaJ'IBI)




MPOBEPSIEMBIE HA OI'D I1IO XUMUU TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOUM OBPA3OBATEJBHOMN
IPOTPAMMBI OCHOBHOI'O OBIIIET'O OBPA30BAHUS

Kon
NpPoBePsSIeMOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBaHMS K NPeAMETHBIM pe3yJbTaTaM
0230BOro ypOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM
NPOrpaMMbl OCHOBHOI 0 001ero odopasopanusi Ha ocHose ®PI'OC

1

[Ipencrasnenue:

1.1

0 MO03HAaBa€MOCTU SBJICHUU npupoabl, IMOHUMAHUC 00BCKTHBHOM
3HAYMMOCTH OCHOB XHMMHYECKOH HAaYKH Kak o0acTu COBPCMCHHOT'O
C€CCTCCTBO3HAHWA, KOMIIOHCHTA O6H.I€I>i KYJIbTYPBI H HpaKTquCKOﬁ
ACATCIIBHOCTH 4YCJIOBEKAa B YCJIOBHUAX COBPEMCHHOI'O 06H.ICCTB3.;

IMOHMMAaHUC MCCTAa XUMHUHU CPCIU APYIHX €CTCCTBCHHLIX HAYK

1.2

0 HAYYHBIX MCTOJAaX IIO3HAHHUA, B TOM YHUCJIC SKCIICPHUMCHTAJIBHBIX U
TCOPCTUUCCKHUX METOAAX HMCCICAOBAHUA BCHICCTB U H3YUYCHHA
XHUMHUYCCKHUX peaKHHﬁ; YMECHHE HCIIOJIB30BATH MOACIN JIA

00BICHCHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cthepax npodhecCHOHATBLHON JACSITEILHOCTH, CBI3aHHBIX C XUMHUEH U
COBPEMCHHBIMU TEXHOJIOTUSMH, OCHOBAaHHBIMA Ha JOCTHIKCHHUSX
XUMHUYECKOW HAyKH, YTO TO3BOJIMUT OOYYAIOIIUMCS paccMaTpUBATh
XMMHIO Kak cepy cBoelt Oyayieit nmpodeccnoHanbHOM eI TeIbHOCTH
U ClieaTh OCO3HAHHBIM BBHIOOP XMMHHU Kak MPO(UIBHOTO MpeaMeTa

IIPU MIEPEX0/I€ HAa YPOBEHb CPEIHEr0 00IIEro 00pa3oBaHUs

Brnanenue cucremMoil XMMHUYECKMX 3HAHUM M YMEHHE NPUMEHSTH

CUCTEMY XUMHNYCCKUX 3HaHI/II‘/’I, KOTOpas BKIIIOYACT:

2.1

Ba)KHEHIIINE XWMHUUYECKHE TOHATHSA: XHUMHUYECKHH DJIEMEHT, aToM,
MOJIEKYJa, BEIIECTBO, MPOCTOE M CJIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOJTHOPOJIHAsE CMECh, OTHOCHUTEIIbHBIE AaTOMHasi U MOJICKYJISIpHas
MAacChl, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIpHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCJIOTa, OCHOBaHHUE, CONb (CpEedHsisA), XUMHUYECKas
peakuusi, peakUUd COCOUHEHMs, PEaKUUU Ppa3JIOKEHHUs, PEaKIHH
3aMeMIeHUs, peakiuu OOMeHa, TeIruioBoW A(MQEKT peakiy, dK30- H
SHIOTEPMHUYECKHE PEaKIMH, PACTBOP, MaccoBas JOJIS XUMHYECKOTO
3JIEMEHTa B COCIMHEHUH, MacCOBas IOJIsI M TIPOLIEHTHAS KOHIICHTPAIINS

BCHICCTBA B paCTBOPE, AApO aToMa, SHGKTpOHHBIﬁ cJIon aToMa, aToOMHast




opOuTanb, paguyc aTroma, BAJIEHTHOCTb, CTENEHb OKHCJICHUS,
XUMHYECKast CBS3b, DJIEKTPOOTPULIATEIBHOCTD, TOJSIPHAS M HETIOJISIpHAs
KOBAJICHTHAas  CBS3b, HOHHAs  CBA3b, METAJUIMYECKas  CBSA3b,
KpPHUCTaJUIMYECKasi peméTka (aToMHas, WOHHAs, MeTaJuInJecKas,
MOJICKYJIIpHAsi), MOH, KAaTHOH, aHHWOH, JJIEKTPOIUT W HEJIEKTPOJIHT,
JNMEKTPOJINTHYECKAs  TUCCOLMAIMS, PEaKIMH HOHHOTO OOMeEHa,
OKHCIIUTETIbHO-BOCCTAHOBUTEIBHBIE ~ DPEaKIMH,  OKUCIUTEIb U
BOCCTAHOBHTENb, OKHCIEHHE M  BOCCTAHOBJICHHUE, 3JIEKTPOJIN3,
XMMHYECKOE paBHOBECHE, OOpaTHMMble W HEOOpaTHUMbIE peaKIny,
CKOPOCTh XMMHYECKOW peakuuu, Katamuzarop, I[IJIK, xopposus

MCTAJJIOB, CI1JIaBbl

2.2

OCHOBOIIOJIATAIOIIME 3aKOHBl XMMHMH: 3aKOH COXpPAaHEHHsS MaccChl,
nepuoauueckuii 3axkoH JI.M. MengeneeBa, 3aKOH IOCTOSHCTBA

COCTaBa, 3aKOH ABora)Jpo

2.3

TEOpUU  XUMHUHU: ATOMHO-MOJIEKYJIIpHAsi ~ TEOpHs,  TEOpHs

AJIEKTPOJIUTUYECKON AUCCOUAITUN

Brnagenue ocHOBaMU XMMHUYECKON IPAMOTHOCTH, BKJIFOYAIOILICH:

3.1

YMEHHUE MPaBUIIbHO UCTIOIB30BaTh H3yYEHHbIE BEIIECTBA M MATEPUAIIBI
(B TOM uYHCIe MMHEpaJbHBIE YAOOpPEHHs, METaulbl U CIUIABHI,
OPOAYKTHl TMepepadOTKU MPUPOAHBIX HCTOUYHUKOB YIJIEBOAOPOIOB
(yrns, mpupomHoro rasza, HeTH) B OBITY, CENBCKOM XO3SHCTBE, Ha
HOPOM3BOJICTBE U TOHMMAHUE 3HAUEHUs JKUPOB, OEIKOB, YIJIEBOAOB
JUIsS OpraHu3Ma 4eJIoBeKa; YMEHHE MPOTHO3UPOBATh BIMSHUE BEUIECTB

U XMMHUYECKHX IMPOLIECCOB HA OPraHMU3M YEJOBEKa U OKPYKAIOIIYIO

NPUPOAHYIO CPEIY

3.2

YMCHHUEC HUHTCIPUPOBATH XMMHUUCCKHUEC 3HAHHA CO 3HAHUAMHU OPYTUX

y4eOHBIX PEAMETOB

3.3

HaJIM4Ke OmbITa paboThl ¢ pa3TUYHBIMU MCTOYHUKAMHU WH(POpMAIUU
N0 XUMHMU (Hay4yHas M Hay4dHO-TIONMYJSIpHAs JHUTEparypa, CIOBapH,

CIIPAaBOYHHUKH, UHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTHBHO OLICHUBATDH I/IH(I)OpMaI_II/II-O O BC€IICCTBAX, HX
IMPCBPaAlICHHAX u MMPaKTH4ICCKOM IIPUMCHCHUU n YMEHHUC

HCIIOIB30BaTh €€ s peicHus y‘{e6HO'HO3HaBaTeHBHLIX 3aJa4

BnaneHHe OCHOBaMH ITOHSATHHHOI'O amnmapata ¥ CUMBOJIMYECKOTO

SA3bIKa XHUMHHU JJIs1 COCTaBJICHUSA (bOpMy.]'I HCOPTraHNMYCCKUX BCIICCTB,




ypaBHeHI/Iﬁ XUMHUYCCKHUX peaKHI/Iﬁ; OCHOBaMH XHUMHYECKOM

HomeHkatypsl (IUPAC u TpuBHanbHOI)

YMmenue oOBACHATH CBSI3b IMOJIOKEHUS 3JeMeHTa B Ilepuoanueckoii

CUCTEMEC C YHCIOBBIMU XApPAKTCPUCTUKAMU CTPOCHUA aTOMOB

5 XUMHYECKHX OJJIEMEHTOB (COCTaB W 3apsi sapa, oOIee YHCio
3JICKTPOHOB), PACHpPENEIECHUEM OJJICKTPOHOB TI0 DHEPrEeTHYCCKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOJIOB, KATUS U KaJBIIHS
IIpeacraBnenue 0  NEPpUOAMYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMHYECKHX JJIEMEHTOB (paguyc atoma, JIEeKTPOOTPULIATEIBHOCTH),

6 NPOCTBIX U CJIOXHBIX BEIIECTB OT TMOJOXCHHS JJIEMEHTOB B
[lepuoanueckoit cucreme (B MajiblXx TMEpHOJaX M TJIABHBIX
MOJIPYIIAX) U AJIEKTPOHHOTO CTPOEHUS aTOMa

7 YMenue kinaccupuiupoBaTh:

7.1 XUMHYECKHE 3JIEMEHTHI

7.2 HEOpraHMYECKHE BELIECTBa

7.3 XUMUYECKHUE PEaKIIU

8 YMeHue onpeaensrh:

81 BaJICHTHOCTh U CTEMEHb OKHCICHUS XUMHUYECKUX 3JIEMEHTOB, 3apsll

. MOHA

8. BUJ] XMMHYECKOH CBS3M M THI KPHUCTAIUTMUECKOH CTPYKTYpHI B

' COEJIMHEHUSIX

8.3 XapakTep Cpebl B BOJHBIX PACTBOpaX BEIIECTB (KUCJIOT, OCHOBAHH )

8.4 OKHUCJIUTEIh U BOCCTAHOBUTEIh

9 YMeHue xapakTepu3oBath (PU3HNUECKHe U XUMUYECKUE CBOMCTBA:
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOJ, TpaduT, anmas,

9.1 KpeMHUH, a30T, ¢ocdop, cepa, XJOp, HATPUM, KaJuii, MarHuu,
KaJIBIIWHA, aTFOMHHHM, KEJIE30)
CIIOXHBIX BELIECTB, B TOM 4YHCIIE HMX BOJHBIX pacTBOpPOB (Boja,
aMMHMaK, XJOPOBOAOPOJ, CEPOBOJOPOJ, OKCHIBI M THIPOKCHIBI

9.9 metaiioB |-l1A rpynn, amomunus, meau (1), nuunka, xeneza (Il u

' I11), oxcuaer yrnepona (Il u 1V), xpemuus (1V), asora u docdopa (111
u V), cepsl (IV u VI), cepuucras, cepHasi, a30TucTas, a30THasd,
docdopHasi, yroibpHas, KpeMHUEBAsI KUCIOTA M UX COJIH)

9.3 NPOTHO3MPOBaTh M  XapaKTepU30BaTh CBOWCTBAa  BEHIECTB B




3aBUCUMOCTH OT HUX COCTaBa U CTPOCHHS, NMPUMCHCHUC BCIICCTB B
3aBUCHUMOCTH OT HUX CBOfICTB, BO3MOJXHOCTB IMPOTCKAHUA XUMHUYCCKUX

MpEeBpaLICHHUH B Pa3IMUHbIX YCIOBHIX

YMeHHe COCTABIIATh MOJIEKYJISIPHBIE M HOHHBIE YPABHEHUS pEaKIuil, B

10
TOM YUCJIC:
10.1 peakuuii HOHHOTO OOMeHa
10.2 OKHCITUTEIHHO-BOCCTAHOBUTENbHBIX PEAKIINI
103 WUTIOCTPUPYIOIIUX ~XUMHUYECKHE CBOICTBA HM3YYCHHBIX KJIaCCOB
' (TpyIi) HEOPraHUYECKUX BEIIECTB
104 MOATBEPKIAIOIINX TEHETHYECKYIO0 B3aUMOCBSI3b MKy HUMHU
11 YMeHne BIYUCIATH (IPOBOAUTH PACUETHI):
111 OTHOCHUTEIILHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MacChl BEIIIECTB,
' MacCCOBYIO JIOJF0 XHMHUYECKOTO JJIEMEHTA B COSTMHCHHUH
11.2 MacCOBYIO JOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIIECTBA M €T0 MacCy, 00BEM Ira30B
114 10 YpPaBHCHHSM XHUMHYECKHX PEAKIMA W HAXOAUTh KOJIUYECTBO
' BEIIECTBA, 00BEM M MacCy pearcHTOB WU MPOYKTOB PEaKIUH
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAy4YHOTO  TO3HaHUs  (HaOJIOIeHue,
11 U3MEpEHUE, SKCIICPUMEHT, MOJICITUPOBAHNUE) IIPU H3yUSCHUH BEIIECTB U
' XUMHUYECKHX SIBICHHH; YyMeHHE C(HOpMYyIHpOBaTh MpoOIeMy W
MPEJIOKUTH ITYTH €€ PeIeHuUs
122 Oe3omacHON pabOThl ¢ XMMHYECKUMHU BEIIECTBAMHU, XUMHYECKOU
' nocyA0i U TabopaTOpHBIM 000PyIOBaHUEM
npaBUIIaMy 0E30IaCHOTO OOPAIICHUS C BEIIECTBAMH, UCIIOIB3yEMBbIMU
B ITOBCEITHEBHOMW YXKM3HH, MPABUIIAMH MOBECHUS B LIEJISIX COCPEIKCHHS
123 3II0POBbsI M OKPYXKAIOIICH NPUPOMHOW Cpelbl, MOHHUMAaHUE Bpena
' (omacHOCTH) BO3JCHCTBHSI Ha JKHMBBIC OpPTaHH3MBI OIPEICIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIIICHUS W TPEIOTBPAMICHUS WX BPEIHOTO
BO3JICHCTBUS
13 Hanmuue mpakTHYeCKWX HABBIKOB TUIAHUPOBAHHS M OCYIIECTBICHHS
CIIEIYIOIIUX XUMUYECKUX IKCIIEPUMECHTOB:
131 U3YyYeHUE U OMHCcaHue (PU3MUECKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE

C (I)I/ISI/I‘ICCKI/IMI/I u XUMHNYCCKHUMH SABJICHUAMM, OIIBITHI,




13.2

WIHTIOCTPUPYIOUEC MMTPU3HAKN TPOTCKAHUSA XUMHUYCCKUX peaKHI/Iﬁ

U3y4eHHe CII0COO0B pa3/iesieHus: cMmeceit

13.3

NOJy4YEeHUE KHCIOPOAAa M M3Y4YEHHE €ro CBOMCTB; IOJydyeHHE
BOJIOPOJIa U U3YyYEHHE €r0 CBOMCTB; IOJIY4YEHUE YIJIEKHCIIOro rasza u

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4YCHHUEC aMMHaKa U U3Yy4YCHUC €TI0 CBOICTB

134

IIPUTOTOBJICHUE PACTBOPOB C OIPENEIEHHOM MacCOBOM JOJIeH

pacTBOPEHHOTO BELIECTBA

135

pPUMEHEHUE WHANKATOPOB (;makmyca, METHJIOpaHkKa u
denondranenna) ans oOnpeAeNeHUS XapakTepa Cpelbl B PacTBOpax

KHCJIOT U IIeI0YeH

13.6

UCCIIEZIOBAHUE M  ONMCAHUE CBOWCTB HEOPraHMYECKUX BELIECTB
Pa3IM4YHBIX KJIACCOB; M3YYEHHUE B3aUMOJICHCTBHS KHUCIOT C METAJLIAMH,
OKCHUJAaMU  METaJUIOB,  PACTBOPUMBIMH M HEPACTBOPUMBIMH
OCHOBAaHUSAMH, COJSIMHU; TIOJYYEHHE HEPACTBOPUMBIX OCHOBAHUM;
BBITCCHEHHUE OJHOTO MeTajla JpPYIMM W3  pacTBopa  COJH;
UCCIICIOBaHNEe aM(OTEPHBIX CBOWCTB THAPOKCUAOB AOMUHUS U

UHKA

13.7

PCIICHUC SKCIICPUMCHTAJIBHBIX 3a/lda4d 11O TCMaM: «OCHOBHBIE KIIACCHI
HCOPTaHNYCCKUX COCHHHGHHﬁ)); ((BJIGKTpOHI/ITI/I‘leCKaH
JUCCOoOIaIMAa», «Baxwueilimme HeMmeTamlIbl MU HUX COCIUHCHUA,

«Baxaenme MeTalIbl M UX COCOAMHCHUI

13.8

XMUMHYECKUE  OKCICPHUMEHTBI,  WUIFOCTPUPYIOIIUE  MPU3HAKH
NPOTEKAHUS PEaKIMii MOHHOTO OOMEHA; KaueCTBCHHBIC PEaKIMH Ha
NPUCYTCTBYIOIIME B BOJHBIX PAacTBOpaX HMOHBI: XJIOPHI-, OPOMHI-,
wonun-, cymbdar-, docdar-, kapboHAT-, CHIUKAT-AaHHOHBI,
THJIPOKCH-HOHBI, KATHOHBI aMMOHUS, MarHusi, KaJblus, allFOMUAHUS,

xenesa (2+) u xenesa (3+), meau (2+), IuHKA

14

YmMmenue:

141

14.2

MNPpEACTABIATL PE3YJIbTATBI OKCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTCJIbCTB, l"pa(bI/IKOB u TaGJ’II/IH U BBbIBJITH OMIIMPHUYCCKUC

3aKOHOMCPHOCTH
YCTaHABJIMBATh CBA3H MCXKY pCaJIbHO Ha6J'II-OI[a€MBIMI/I XHUMHUYCCKHUMU
ABJICHUSAMH H IIPOLCCCaAaMH, IPOUCXOIAINMHA B MAKpO- U MUKPOMHUDPE,

OOBSICHITH MPUYUHBI MHOTOOOPa3Hsl BEIIECTB




HEPEYEHD 3JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYIJAPCTBEHHOM 9K3AMEHE 110 XUMHUNH

Kon

IIpoBepsieMblii d1eMeHT COTePKAHUS

1

HepBOHa‘{aHBHBIe XUMHUYCCKUC ITOHATHA

11

YucTele BellecTBa U CMECH. CriocoObl pa3aciICHUsA cMmecent

1.2

ATOMBI M MOJICKYIJIBI. Xumudeckue dneMeHThl. CHUMBOJBI  XUMHUUYECKUX

OJICMCHTOB. HpOCTHe " CJIOXKHBIC BCIIICCTBA.

1.3

Xummueckast popmyrna. BaneHTHOCTh aTOMOB XMMHUYECKHX 3JIeMEHTOB. CTeneHb

OKHCJICHHUA

1.4

3aKOH IIOCTOSHCTBAa COCTaBa BCIIICCTB. OtHocuTenbHAas aTOMHAs Macca.
OTtHOCHUTEIIbHAS MOJICKYJIdpHas Macca. Maccopas J0JI1 XUMHUYCCKOIro 3JICMCHTA

B COCAMHCHHUH

1.5

1.6

KomnyectBo BemectBa. Moab. MomsipHass Macca. MouspHbIiE 00BEM Ta30B.
B3aumocBsi3b KoIMYeCTBa, MAcChl M YUCIIa CTPYKTYPHBIX €IMHHUL BEIIECTBA

duznyeckre W XUMHUUYECKHE SBICHUS. XUMHUUECKas peaknusa nu eé IMPU3HAKH.

3aKOH COXpaHEHHs MACCHI BEIIECTB. XMMHUUYECKUE YPABHEHHUS

Ilepnonnueckuii 3akoH u Ilepuognyeckas cHCTeMa XUMHUYECKHX 3JIEMEHTOB

J.1. Menneneea. CTpoeHHne aTOMOB

2.1

[Tepuonnueckuii 3akoH. [lepuoanyeckas cucrema XUMUYeCKux 3iemMeHToB J[. M.
Menpneneesa. Ilepuoasl u rpymmbsl. @PU3HYECKUN CMBICH MOPSAAKOBOIO HOMEPA,

HOMCPOB II€pHUoaa U I'PYIIIbI 3JICMCHTA

2.2

Ctpoenne atomoB. CocTaB aTOMHBIX siaep. M3orombl. DnekTpoHbl. CTpoeHue
JNEKTPOHHBIX 000JI0ueK aroMoB TepBbIX 20 XUMHYECKHX 3JIEMEHTOB

[lepnonnueckoii cucremst .M. Menneneena

2.3

3aKOHOMEPHOCTH B MU3MEHEHUMU CBOMCTB XMMUYECKHX DJIEMEHTOB MEPBBIX TPEX
MEepPUO/IOB, Kalus, Kalblus (paguyca aTOMOB, SJIEKTPOOTPUIIATEIHLHOCTH,
METAJUTMYECKUX W  HEMETAJUIMYECKUX CBOMCTB) M HUX COCAMHEHUH B
COOTBETCTBUU C TOJOXXKEHHEM »J3yieMeHToB B Ilepumoanueckoit cucreme u

CTPOCHUCM UX AaTOMOB

Crpoenue BemiecTBa

3.1

Xumudeckasgs cBa3b.  KoBajeHTHas (HOJ'ISIpHaH n HCHOJ'ISIpHaH) CBA3b.
BHCKTPOOTPI/IHaTCHBHOCTB XHUMHUYCCKUX OJICMCHTOB. Honnas CBs3b.

MeTtamnuueckas CBSI3b




3.2

Turnsl KPpUCTAITNINICCKUX peH_IéTOK (aTOMHaH, HOHHAasd, MeTaJ’IJ’II/I‘leCKaSI),
3aBUCHUMOCTh CBOMCTB B€IIECCTBa OT THIIA KpHCT&J'IJ'IH‘ICCKOfI peHIéTKI/I n BHJA

XHUMHYECKOH CBSI3U

Baxnerlimme npeACTaBUTENM HEOPraHWYECKWX BemiecTB. Hemeramnbl m ux

COCAUHCHUA. MeTannisl 1 UX COCAUHCHUSA

4.1

Knaccudpukanuss m HOMEHKIIaTypa HEOPraHMYECKUX COCAMHEHUN: OKCHJIOB
(coneobpasyromiue: OCHOBHBIE, KHCJIOTHBIE, amQoTepHBIEC) u
HeconeoOpa3yroIure; OCHOBaHUHM (IMIENOYM M HEpPACTBOPUMBIE OCHOBAHUS);
KUCIOT (KUCIOpoJcofepkKalue U OeCKUCIOPOAHbIE, OJHOOCHOBHBIE H

MHOT'OOCHOBHBIE); COJiel (CPETHUX U KUCTIBIX)

4.2

duznyeckue MW XHUMHYECKHE CBOMCTBA MNPpOCTBIX  BCIICCTB-HECMCTAJIJIOB:

BOJIOPO/Ia, XJI0pa, KUCIOPOa, Cephl, a30Ta, Gpocdopa, yriepona, KpeMHUS

4.3

dusnueckue U XHMHUYECKHE CBOMCTBA IMPOCThIX BEHICCTB-MCTAJIJIOB: JIMTHA,
HaTpuA, KaJlnud, Marovusgd W KaJiblUsd, aJJIOMUHHA, XKEJIC3a. 3J'[€KTpOXI/IMI/I‘I€CKI/II71

PA HAIIPSKEHUN METaJIOB

4.4

du3nyecknue U1 XUMHYSCKHE CBOMCTBA BOOOPOIHBIX COGI[I/IHGHI/Iﬁ HEMCTAJIJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMHAKA

4.5

4.6

dusnueckue U XUMHUYECKHUE CBOMCTBA OKCHIOB HemeTawioB: cepol (IV, VI),
azorta(ll, 1V, V), docdopa(lll, V), yrrepona(ll, 1V), xpemuus(1V). Tlonyduenue
OKCHJIOB HEMETAJLIIOB

Xumudeckue coiictBa okcuaoB: MeTamuioB |A—IIIA rpymn, nwmaka, memu(ll) u

xene3a(ll, 1). TTonyueHre OKCHIOB METAILJIOB

4.7

XUMHYECKUE CBOMCTBA OCHOBAHWHN M aM(OTEPHBIX THAPOKCHUIOB (HA MpUMEpe
TUAPOKCHIOB QJIIOMUHUA, >Kene3a, 1[uHKa). [lomydeHue ocHOBaHUU ©

aM(OTEPHBIX THAPOKCHIOB

4.8

OOmue XMMHUYECKHE CBOWCTBA KHCIOT: XJOPOBOJOPOIHON, CEPOBOJOPOIHOM,
CEPHUCTOM, CepHOU, a30THOHU, (ochOopHO, KpeMHHUEBOH, yrombHOi. OcoObie
XUMUYECKHE CBOWMCTBA KOHLEHTPUPOBAHHOM CEPHOM M a30THOM KHCIOT.

HOJ'IyLIeHI/IC KHUCJIOT

4.9

OO6mue XxuMHYECKUE CBOMCTBA cpenHuX coliei. [Tomyuenue conei

4.10

[lonydyenue, coOupaHme, pacro3HaBaHHE BOJIOPOJA, KHCIOPOIa, aMMHaKa,

YTIIEKUCIIOTO Ta3a B J1abopaTopHu

411

[lonyuenune amMMuaka, CEpHOM M a30THOM KMUCJIOT B IPOMBILIUIEHHOCTH. O01iue

CHOCOOBI OTYYEHHUS] METAJIJIOB




4.12

I'enetnueckas CBSI3b MCKAY KiIaCCaMU HEOPTaHNUYCCKUX COE€IUHEHMI

XuMudeckue pc€akuuu

5.1

Krnaccugukanms XuMu4eckux peakiuii Mo pa3indHbIM MPU3HAKAM: [0 YUCIY U
COCTaBy Y4YaCTBYIOIIMX B pEAaKIWW BEIIECTB, IO TemioBoMy 3ddekry, 1mo

HN3MEHCHHIO CTEIICHEH OKMCICHUS XUMHUYECKUX JJIEMEHTOB

5.2

TernoBoii 3G heKT XMMUYECKON peakiuy, TEPMOXUMUYECKHE YpaBHEHUS. JK30-

1 OHAOTCPMHUUYCCKHUEC PCAKIIUH. TepMOXI/IMI/I‘-IeCKI/IC YpaBHCHUA

5.3

OKHCIUTEIIFHOBOCCTAHOBUTEILHBIC pcaKknuu. OKucnuTeIn U BOCCTAHOBHUTEIIH.
HpOI_ICCCLI OKHUCICHUA n BOCCTAaHOBJICHUA. BHCKTpOHHHﬁ Oatanc

OKHCJIUTEILHOBOCCTAHOBUTEIBHOM pCaKkuu

5.4

TeOpI/Iﬂ 3J'IeKTp0J'II/ITI/I‘{€CKOI71 Aucconranum. KaTI/IOHBI, AHHWOHBI. BHGKTPOJII/ITBI n

HEedJIeKTPOJIUTHI. CHUIIBHBIC U CIa0bIe AIEKTPOIUTHI. CTENeHb JUCCOIHAITTN

5.5

Peakiiun monHoro oOmeHa. YcCJIOBHS MPOTEKAaHUS PEaKIMii MOHHOTO OOMEHa,

TIOJIHBIE ¥ COKPAIEHHBIC NOHHBIE YPABHEHHUS PEAKIUI

XUMHS U OKpYyXKarolas cpeaa

6.1

6.2

BemectBa u MaTepuajibl B IMOBCEJHEBHON JKM3HM 4YejIoBeKa. be3zomacHoe
HUCIIOJIB30BaHHUEC BCHICCTB M XHMHUYCCKHUX peaKLII/Iﬁ B J'Ia60paT0pI/II/I u GLITy.

HepBaﬂ IIOMOIIb IMPU XUMHUYCCKUX OKOT'aX U OTPABJIICHUAX

XUMHYECKOE 3arps3HCHHE OKpYKalIIeW cpenbl  (KUCIOTHBIE — JTOXKIH,
3arps3HEHUE TOYBBI, BO3/lyXa M BOJOEMOB), CIOCOOBI €r0 MPEeAOTBPAIICHUS
[Ipenenpras pomyctumas konmeHtpanus BemiecTB (ITJIK). Ponp xumuum B
pelIeHUH HKOJOTUYECKUX TMpoOjeM. YCuieHHue NapHUKOBOTO dddekra,

pa3pylieHrue 030HOBOTO CJIOSI

6.3

[lpumenenue cepsl, a3ota, ¢pocdopa, yriepoaa, KpeMHUSI U UX COCAMHEHUH B
OBITY, MEIUIMHE, MPOMBIIUIEHHOCTH U CeJIbcKOoM Xxo3siictBe. [Ipumenenue
METAJUIOB M CIUIAaBOB (CTajlb, YYT'YyH, IIOPAJIOMUHHMA, OpoH3a) B OBITY U
MPOMBIIIICHHOCTH UX coeAanHeHuil. [lonsaTHe o KOppo3uu METaIoB, OCHOBHBIE

CITOCOOBI 3alIUTHI X OT KOPPO3UH

6.4

[IpuponHble HUCTOYHHKH YIIEBOIOPOAOB (Yroyib, NPUPOAHBIA Tra3, HEPTD),

MPOYKTHI X MepepadoTku (OCH3UH), UX POJIb B OBITY M MPOMBIIIJIEHHOCTH

6.5

[lepBoHauanbpHblE TOHATHS 00 OPraHMYECKHMX BEIIECTBAX KaK O COCTUHEHHSIX
yriepoaa (MeTaH, 3TaH, 3THIECH, alleTUIEH, 3TaHOJ, [NIMIEPHH, YKCYCHAs! KHUCIIOTA).
[NonsiTHe 0 OMOJIOTMYECKN BaYKHBIX BEIIECTBAX: JKUPaX, OCJIKaX, YIiieBoIax — U UX

POJIA B ) KU3HU YCIIOBCKA




PacuéTnr:

7.1 1o ¢popMysnaM XUMHYECKUX COCTMHCHHUM
7.2 Macchl (MacCOBOM) TOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 0 XUMUYECKUM YPABHCHHSIM










