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IMNOACHHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHM Ha YPOBHE OCHOBHOIO O0OIIEro oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHWU K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeILHON MPOrPaMMBbl OCHOBHOTO O0IIIEro 00pa3oBaHus, MIPEACTABICHHBIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe deaepanbHOil pabodeil mporpaMmbl
BOCITUTAHUS U C YUYETOM KOHIEMIIMHU MPEnoaaBaHusi yaeOHOTo npeameTa « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma mo Xxumuu JOa€T TpEACTaBICHHUE O LENAX, OOIIed cTpareruu
OOy4YeHHMs, BOCIHTAHHMS ¥ Pa3BUTHSA OOYYAIOIMIUXCS CPEICTBAMH Y4eOHOTO
npeameTa, YCTaHABIIMBAET 00s13aTeIbHOE IpeAMETHOE coJiepKaHue,
peaycMaTpUBaeT paCIpEeleIeHue €ro Io KilaccaM M CTPYKTYpHUPOBAaHHUE 10
pazieliaM M TeMaM IMPOrpaMMbl IO XHMHHU, OINPEIENseT KOJWYECTBEHHBIE W
KaueCTBEHHbIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHAYEMYIO
MOCJEI0BAaTEIbHOCTh  U3YYEHHUS] XUMHU C YUYE€TOM MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4yeOHOTO IMpoilecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroUIUXCs, OMNpPEAeNseT BO3MOXHOCTH TMpeaMera  Jyis
peanuzanuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOUM 00pa3oBaTelIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHMs, a TaKkKe TPEOOBAaHUN K
pe3yJibTataM 00y4YeHHs] XUMUU Ha YPOBHE 1I€JIed U3yUYEHUs MPEAMETAa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENHLHON JEATEIbHOCTH O00yYarouerocs MO OCBOCHHIO
y4eOHOTr0 CO/Iep>KaHMUS.

3HaHUWE XUMHUHU CIY>XUT OCHOBOM it (OPMUPOBAHHMS MHPOBO33PEHUS
00yy4aroIerocsi, €ro MpeAcTaBICHUA O MAaTEPUAIbHOM E€IUHCTBE MHUPA, BAKHYIO
poJib UrparoT (QopMUpPYEMbIe XHMHUEWU MPEICTABICHUS O B3aWMOIPEBPAIICHUIX
PHEPTUM M 00 HBOJIIOIUMU BEIIECTB B MPUPOJE, O MyTAX PEHICHHUS TI00aIbHBIX
npoOJjieM yCTOMYHMBOTO Pa3BUTHS UEJIOBEUECTBA — CBHIPbEBOM, IHEPrETUUYECKOM,
MUIIEBON U SKOJIOTMYECKON 0€30MacHOCTH, MPOOJIEM 3IPaBOOXPAHEHUSI.

N3ydyenne xumun:

CIIOCOOCTBYET  pealm3alid  BO3MOXKHOCTEH  JJii  CaMOpas3BUTHUS |
dbopMupoOBaHUS KYJIbTYPHI JMYHOCTH, €€ 0011Iel U (PYyHKIITMOHAIBHON IPaMOTHOCTH;

BHOCUT BKJaJ B ()OPMUPOBAHHE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
OoOy4Yaromuxcs, HABBIKOB HMX CaMOCTOSITETbHOM Yy4yeOHOM  JIeSITEIBHOCTH,
DKCIIEPUMEHTATIBHBIX M HCCIEJOBATCIIbCKUX YMEHUH, HEOOXOIUMBIX KaK B
MTOBCEIHEBHOM KM3HH, TaK U B MPO(ECCHOHAIBHOM JICITEIIHHOCTH;

3HAKOMUT CO CHENU(PUKON HAYYHOTO MBINUICHUS, 3aKIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsIIa HA €JMHCTBO MPUPOBI U YEIIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
ATaroM B (JOPMUPOBAHUY €CTECTBEHHO-HAYYHOW TPaMOTHOCTH 00YJarOIINXCs;



ciocoOCTBYeT (POPMHUPOBAHUIO IICHHOCTHOTO OTHOUICHHSI K €CTECTBEHHO-
Hay4YHBIM 3HAHUAM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
oOpa3zoBaHue 00yUYarOIIUXCS.

JlanHple HampaBiieHHs B OOyYEHMM XMMHUHU OOECHEeYMBAIOTCA CIELH(PUKON
CoJlepKaHUsl ~ y4eOHOro  MpeamMeTa, KOTOpbI  SBIAETCA  MEeAaroruyecku
aJlalITHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEIEIEHHOM 3Tare e€
pa3sBUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 0011ero oOpa3oBaHMsl OPUEHTHPOBAH Ha
OCBOCHHE OOYYAIOMIMMHCS CHUCTEMbI IMEPBOHAYABHBIX MOHSATHI XUMHUHU, OCHOB
HEOPraHUYECKOM XHMHMH W HEKOTOPBIX OTHEIBHBIX 3HAYMMBIX IOHATUN
OpPraHUYECKON XUMUHU.

CtpykTypa coaep:kaHHs NMPOrpaMMbl IO XUMHUHU CHOPMHUPOBAHA HA OCHOBE
CUCTEMHOro noaxona kK €€ m3ydeHuro. ComepaHue CKIIAIbIBACTCS W3 CUCTEMBI
MOHATUN O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHIATUI O XUMUYECKON
peakuuu. OOe 3TH CHUCTEMBI CTPYKTYPHO OpraHU30BaHbl 10 IPHHLIMILY
IIOCJIEI0OBATENBHOTO PAa3BUTHs 3HAHUM HA OCHOBE TEOPETUYECKUX IPEACTABICHUN
Pa3HOIO yPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /1. . MeHnneneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHH aTOMa U XUMHUYECKOU CBSI3H;

— TMpeAcTaBleHUN 00 JIEKTPOJIUTUYECKOW JMCCOIMAIlMM BELIECTB B
pacTBOpax.

Teopernueckne 3HAaHHUS PACCMATPUBAKOTCA HA OCHOBE OMIUPUYECKH
MOJIYYEHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCA MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JPYroMmy, BBINOJHAS (YHKUUU OOBSICHEHHS U TMPOTHO3UPOBAHUSA
CBOMCTB, CTPOEHHsS M BO3MOXHOCTEH IPAKTUYECKOIO NPHUMEHEHUS U IOIYYCHMS
U3y4aeMbIX BELIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (HOPMHPOBAHUIO
IIPEACTABICHNS] O XUMHUYECKOM COCTABJISIOIICH HAyYHOW KapTUHBI MUpPa B JIOTHKE
€€ CHUCTEeMHOW NPHUPOJABI, LEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO H
METO/IaM TIO3HaHUs B Hayke. V3ydyeHne XMMHHM NPOUCXOIUT C IPUBICYEHUEM
3HAHMM U3 paHee W3YUYEHHBIX YUYEOHBIX mpeaMeToB: «OKpyX aloluid MUpy,
«buonorus. 5-7 kinacce» U «Pu3nkKa. 7 KIaccy.

[Ipy wW3yyeHUH XUMHHM MPOUCXOAUT (HOPMHUPOBAHHE 3HAHMM OCHOB
XUMHUYECKON HAYKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHYECKOU
JEATENBHOCTH 4YEJIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MUPOBOW KYJIBTYPBHIL.
3amaya y4eOHOro mpeaMera COCTOMT B (OPMUPOBAHUU CHCTEMbl XUMHUYECKHX
3HAHUM — Ba)KHEHIIMX (PAKTOB, MOHATUN, 3aKOHOB U TEOPETUUYECKUX IMOJOKEHUH,
JOCTYIIHBIX O0OOIIEHHI MHPOBO33PEHUYECKOIO XapakTepa, sA3blKa HAyKH, B



OpUOOLIEHMM K HAyYHbIM METOJAaM I[I03HAHMS IIPU HU3YYEHUU BEIIECTB U
XUMHUYECKUX PEaKIUi, B (OpMUPOBAHUM U PAa3BUTHUU MO3HABATEJIbHBIX YMEHHUH U
UX TPUMEHEHUU B Y4YeOHO-IIO3HABATENbHOM U y4eOHO-HCCIEN0BATEIbCKON
NEeSATEeNbHOCTH, OCBOCHMM NpaBWJI 0€30MacHOro OOpalieHusi ¢ BELIECTBaMHU B
[IOBCEHEBHOM KU3HU.

[Ipy M3yyeHMM XMMUU HAa YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMs Ba)XKHOE
3HaYEHUE NPUOOPENIN TaKHUE LI, KaK:

— (GOpMHUPOBAHHWE HWHTEIJICKTyaJIbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIBLHOMY MPUHATUIO PEUICHUH,
CIIOCOOHOM alaTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJICHHOCTh OOy4YeHWS] Ha  CHCTEMAaTHYEeCKOEe MPUOOIIEHUE
oOy4Jarommxcsd K CaMOCTOSTEIbHOM IO3HABATEIBHON JEATEIbHOCTH, HAYYHBIM
MeTOoJaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUH,

— o0ecredeHne yCaoBUid, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00YYaIOIIUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CaMOMO3HAHMS, KIFOUYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHUE IS
Pa3IMYHBIX BUJOB ACSITEIbHOCTH;

— (opmupoBanue oOmeld (QyHKIMOHATBHON W  €CTECTBEHHO-HAy4YHOU
IPAMOTHOCTH, B TOM YHCJIE YMEHHUA OOBACHATH W OLICHUBATH SIBJICHUSA
OKPYXAIOLEro MHpa, MCHOJb3Yys 3HAHUS W ONBIT, MOJYYEHHBIE MPU H3YUECHUH
XMMHMH, TPUMEHATh UX IMpPU pEIIeHHH NpoOJieM B IOBCEIHEBHOM JKU3HU U
TPYAOBOM IEATEIbHOCTH;

— ¢opMmHpoBaHHE Yy OOy4YalIIUXCAd T'YMAaHMCTHYECKHX OTHOILIEHUH,
NOHUMAaHUS LEHHOCTH XUMHUYECKMX 3HAHMM JJs BBIPAOOTKH 3KOJIOTMYECKH
1eJIeCO00Pa3HOr0 TOBEACHUS B OBITY M TPYAOBOM JIEATENBHOCTH B HEISIX
COXPaHEHUS CBOETO 3/10POBbsl U OKPYKarollel MpUPOIHOM cpebl;

— pa3BUTHE MOTHUBAIMM K OOY4YEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CaMOBOCIIMTAHUID HA OCHOBE YCBOEGHHMS OOIIEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpOo(uis U HAmpaBIECHHOCTH JajbHEHIIEro
oOyJeHUsI.

OO1iee 4YMCIO YacoB, OTBEAEHHBIX I HW3YYEHUST XHUMHUM Ha YpPOBHE
OCHOBHOT0 00111€T0 00pa3oBanus, cocTaniseT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HEZIeI0), B 9 kaacce — 68 yacoB (2 yaca B HEICITIO).



COJEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbLHbIE XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KU3HHU YEIOBEKa. XUMHS B CHCTEME HayK.
Tema u BemectBa. PU3NYECKUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE
BemiecTB. [loHsATHE O MeTOJax MO3HAHWS B XUMHUU. YHCThIE BEIIECTBA U CMECH.
CriocoOnI pa3zeneHus: cMeceil.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE 3JeMEHTbl. CHMBOJBI XUMHUUYECKUX
aeMeHTOB. [IpocThie U ClIokKHBIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas ¢Gopmyna. BajgeHTHOCTh aTOMOB XHMHYECKHX 3JIEMEHTOB.
3aKOH TIOCTOAHCTBA cocTaBa BemiecTB. (OTHOCUTENIbHAasT aToMHas Macca.
OTHOcHUTENbHAS MOJIEKYJIsIpHAsg Macca. MaccoBas 0Ji1 XMMHAYECKOTrO 3JIEMEHTa B
COCIUHCHUMU.

KommuecTBo BemecrBa. Mosib. MonsipHas macca. B3auMocCBs3b KOJIMYECTBA,
Macchl W 4YHClIa CTPYKTYPHBIX €IMHHUI[ BemiecTBa. Pacu€tel mo Qopmynam
XUMHUYECKUX COCTMHEHUH.

du3nuecKkre U XMMHUUYECKHUE SIBJICHUS. XUMHUUECKasl peakius U €€ MpU3HaKHU.
3aKOH COXpaHEHUsI MacChl BeIIECTB. XHUMHUUeckue ypaBHeHus. Knaccudukarus
XUMHUYECKUX PEAKIUH (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIICHUsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOH IMOCYJ0M, MpaBWjaMu paboThl B Ja0OpaTOpPUU U
npuéMaMu 0o0pallleHus ¢ JIabopaTOPHBIM O0OPYIOBAHUEM, U3YUCHUE U OMHCAHUE
(bu3HYeCKMX CBOWCTB O00pa3IOB HEOPTraHWYECKHX BEMIECTB, HAOIOJACHUE
busnueckux (TJIaBJIeHUE BOCKA, TasHUE JIbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUIICHUE W KOHJCHCAIUSI BOJBI) M XUMHUYCCKUX (TOPEHHE CBEUH, MPOKAIUBAHUC
METHOM TPOBOJIOKH, B3aUMOJICHCTBUE Mejla ¢ KUCJIOTON) sIBICHUM, HAOII0/ICHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pasnokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3ioKeHHUE THAPOKCHUIA
menu (1) mpu HarpeBaHuu, B3auMoJIeHCTBHE XKele3a ¢ pacTBopoM conu meau (11),
W3YUYEHHUE CIIOCOOOB pa3/ICICHUs] CMECEil: ¢ MOMOIIbI0 MarHura, (puibTpoBaHUE,
BBITIApUBaHUE, JUCTUIUIAIMSA, XpoMaTorpadus, mpoBeeHUE OYMCTKU MOBAPEHHOU
COJIU, HAONIOJIEHWE U  ONHWCAaHUE  Pe3yJIbTaTOB  MPOBEJICHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHHE MOJICJIE MOJIEKYJI
(I1apocTepKHEBBIX).

Ba:xHeiilne npeacTaBuTe/Id HEOPraHM4eCKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — ameMeHT U mpoctoe
BemecTBO. HaxokmeHue kucimopoaa B Tpupojae, (U3MYECKHE W XHUMHYECCKUE
cBoiictBa (peakuuu TopeHus). Oxcunabl. [Ipumenenue xkuciopoma. CrocoOb



MOJIYYCHHUST KHUCTIopoAa B J1abopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
KHciopoza B mpupoe. O30H — atoTponHas MOAU(PUKAIINS KUCIOPOIa.

TernoBoit 3h(deKT XUMHUYECKOW peakluud, TEPMOXUMUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKME pEaKIUu. TOIUIMBO: yrojip M METaH. 3arpsA3HEHUE
BO3/1yXa, YCWICHHE TapHUKOBOro 3¢ dekra, pa3pyiieHne 030HOBOTO CJIOSI.

Bonopon — snemeHT m mpocrtoe BemecTBo. Haxoxxnenue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHUYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOObBI
noxyuyeHus. Kucnotsl u conmu.

MosnsipHabiii 00BEM ra3oB. Pacy€Thl Mo XUMHUUYECKUM YPaBHEHUSIM.

dusnyeckue CBOMCTBA BOAbl. Bojma kak pactBoputTenb. PacTBOpBI.
HacpllieHHbIE M HEHACHIIIEHHBIE PAacTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 1075 BelllecTBa B pacTBOpe. XMMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponp pacTBOpOB B IIpUpOJIe U B KU3HU 4yenoBeKka. KpyroBopot Boabl B IPUPO/IE.
3arpsi3HEeHUE NPUPOAHBIX BoA. OXpaHa U OYUCTKA NPUPOIHBIX BOJI.

Knaccudukanus neopranuueckux coenunenuit. Oxcuabl. Kiaccuduxanus
OKCHJOB:  coyieoOpa3yromie  (OCHOBHBIC, KHCJIOTHBIE, aMdoTepHbIe) W
HecosieoOpasyromue. Homenkmarypa okcuaoB. Duznueckue U XUMHYECKUE
CBOMCTBa OKCHUJIOB. [TorydueHrne okcuaoB.

OcHoBanus. Knaccudukanuss ocHOBaHMM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHuA. HomeHknarypa ocHoBaHui. PuU3NYECKHE U XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne ocCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenknatypa kucinoT. Ousznueckue u
XAMUYECKUE CBOMCTBAa KHUCIOT. Psn aktuBHoctw metayuioB H. H. bekerosa.
ITony4yeHue KUCIIoT.

Conu. Homenkiatypa coseil. @u3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenune comnen.

['eHeTnyeckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

KA4E€CTBEHHOE ONPENEIICHUE COJAEpKaHUs KUCIOpOoAa B BO3yX€, IMOJTYyUYECHHUE,
coOuMpaHue, pacmo3HaBaHWE W W3YYCHHE CBOWCTB KHCIOPOJa, HAOIOJICHHE
B3aMMOJICHCTBUSl BEIIECTB C KHUCJIOPOAOM M YCIOBHUS BO3HUKHOBEHUS U
npeKpalieHus ropeHust (moxapa), O3HAKOMJIEHME C oOpa3liaMM OKCHJIOB U
ONHMCAHWE WX CBOMCTB, MOJy4YEHUE, COOMpaHHE, pacro3HABaHUE U H3yUYCHHE
CBOWMCTB BOJI0po/ia (TOpPEeHHE), B3aMMOCHCTBHE Bojopoaa ¢ okcugaoMm meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUACOMATEPUAJIOB), HAOIIOJACHHE OOpPA3I[OB BEIIECCTB
KOJIMYECTBOM | MOJIb, HCCIEAOBaHHE OCOOCHHOCTEH pACTBOPEHHS BEIIECTB C
pa3IMYHONW PacTBOPUMOCTBIO, TPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIE PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJABI C METaJIaMHU
(HaTpyieM ©  KaJublleM) (BO3MOXHO HCIIOJb30BaHUE BHUJEOMATEpPHUAIIOB),



UCCJIEIOBaHHE O0pa3sLOB HEOPraHWYECKHUX BELIECTB Pa3JMYHBIX KIIACCOB,
HAOJII0ICHNE M3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT W IIEIOYEH,
uzydyeHue B3aumojeiicTBus okcuga menu (I1) ¢ pacTBopoM cepHON KHUCITOTHI,
KHCJIIOT C METajulaMH, PEaKUUh HEUTpan3aluy, IOJYYEHHE HEpPaCTBOPHUMBIX
OCHOBAHWM, BBITECHEHHWE OJHOI0 METajla JPYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIEPUMEHTAJIBHBIX 33/1ad M0 TeMe «BaXHeWlne KiIacCchl HEOPraHUYECKHUX
COCIMHEHUI.

Iepuognuecknin 3axkoH u Ilepuoamyeckas cucreMa XHUMHUYECKHX
diemenToB JI. WU. MenaeneeBa. CrpoeHne aTomMoB. XHUMHYECKas CBA3b.
OKHCIUTENTBHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBbie TOMBITKM KIACCH(DUKAIIMN XUMUYECKUX dJeMeHTOB. [loHsTHE O
rpynnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOTeHbl, UHEPTHBIE Ta3bl). DIEMEHThI, KOTOpPhIE 00pa3yroT aM(pOTEPHbIE OKCHJIbI
Y TUJPOKCUBI.

[lepnognueckuii 3axoH. [lepuoandeckas cucreMa XUMUYECKUX 3JIEMEHTOB /1.
U. MengeneeBa.  KopoTkomepuomnas ©  JUIMHHONEpUOAHAs  (OPMBI
[Tepuoguueckout cucrtembl xumuueckux 3nemMeHToB [[. . Menneneea. [leprobl
u rpynnsl. DOuznyeckuil CMBICI IOPSAAKOBOIO HOMEpA, HOMEPOB IIEpUOaA U
IPYIIIBI DJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3otonel. Onekrtponsl. CtpoeHue
AJIEKTPOHHBIX ~ 000J04eK aToMOB TepBhIX 20 XMMHYECKHUX  DBJIEMEHTOB
[Tepuognueckout cucremnl . M. MenngeneeBa. XapakTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA IO €ro MoJiokeHuto B [lepuoanueckoii cucreme 1. . Menneneena.

3aKOHOMEpPHOCTM W3MEHEHUS paJhyca aTOMOB XWUMHUYECKHUX JJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TPYNIaM U NEPUOAAM.

3nauenue [lepuoauueckoro 3akoHa u [lepuoauyueckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Ui pa3BUTUsA Hayku W mpaktuku. [[. U. MeunngeneeB — y4yé€Hbld U
IpaKJIaHMH.

Xumuueckass cBsi3b. KoBaseHTHas (moJjisipHass M HEMOJSIpHAsl)  CBSI3b.
DNEeKTPOOTPUIATEILHOCTh XUMHUECKUX 3JIEMEHTOB. IOHHAasI CBSI3b.

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKLIHH.
[Iporniecchl OKMCIEHNS U BOCCTaHOBJIEHNA. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3ydeHue oO0pa3loB BELIECTB METANIOB W HEMETANIOB, B3aUMOJICHCTBHE
TUIPOKCUAA LHMHKA C pAacTBOPaMHM KHCJIOT W IIEJIIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUN
(ropeHue, peakliuy pazioKeHHs], COSTUHEHU).

Mexcnpeomemunie ceasu



Peanmu3anpsa MeXnpeIMETHBIX CBS3€W INPU W3YYEHHM XMMHM B 8 KJlacce
OCYIIECTBIISICTCS dYepe3 HCIOIb30BaHUME KaK OOIHUX eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK U MOHSATUM, SBIISIIOIIMXCS CUCTEMHBIMU JJISl OTJEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01mMe ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopusl,
3aKOH, AaHalu3, CHHTe3, KiIaccupukalus, NEePUOJAUYHOCTb, HAOJIIOJEHNUE,
AKCIIEPUMEHT, MOJICITUPOBAHHUE, U3MEPEHUE, MO/ICIIb, SIBJICHHUE.

®dusuka: marepusi, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH]I,
M30TOMBI, PAANOAKTUBHOCTh, MOJIEKYJa, AJIEKTPUYECKUN 3apsl, BEUIECTBO, TEJO,
00BbEM, arperaTHOe€ COCTOSIHUE BEIECTBA, a3, (PU3HMYECKUE BEIMYUHBI, €AUHUIIBI
HM3MEpEeHMs1, KOCMOC, TIJIaHEThI, 3BE3/1b1, COJIHIIE.

buomorus: dorocunres, apixanue, onocdepa.

['eorpadus: armocdepa, rumpochepa, MHUHEpaAIbl, TOPHBIE IOPOIHI,
MOJIE3HBIE UCKOTIAEMbIE, TOTLUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO U XMMHYECKAsI peaKUusi

[Tepuonnueckuii 3akoH. Ilepuoanueckas cucteMa XUMHUYECKUX 3J1IeMeHTOB /1.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHHUHM CBOWMCTB
XMMHUYECKUX JJIEMEHTOB TMEPBBIX TPEX TMEPHONOB, KM, KaJblMs HU UX
COCMHECHUN B COOTBETCTBUU C TIOJOKEHHEM »3JIeMEHTOB B lleprnoanueckon
CHUCTEME U CTPOCHUEM HUX aTOMOB.

CtpoeHue BelIecTBa: BUJBI XUMHYECKOW CBA3U. THUMBI KPUCTALIMYECKUX
pPELIETOK, 3aBUCUMOCTh CBOWMCTB BEIIECTBA OT TUIIA KPUCTAUIMYECKOU PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

Krnaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUYCCKHE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K pA3JIMYHBIM KjJaccaM HEOPTaHUYECKUX
COCJIMHEHUM, TEHETUYECKAsl CBSI3b HEOPraHMYECKUX BEILIECTB.

Knaccudukanys XuMUIECKUX peakIuii Mo pa3IMuHbIM Mpu3HaKaM (110 YUCTY
M COCTaBy YYacTBYIOUIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(dQeKTy, Mo
W3MEHECHHUIO CTEIECHEH OKUCICHUS XHMHYECKHX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YY4aCTHIO KaTaju3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHYCCKHE
ypaBHEHUS.

[Tonsatne o ckopoctu XuMuUuyeckor peakiuu. [loHsTue 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHsITHEe O TOMOTeHHBIX M TeTEePOTCHHBIX
peakuusax. [lonarue o katanmsze. [loHsITHE O XMMHYECKOM paBHOBECHHU. DAKTOPHI,
BIIMSIIOIINE HA CKOPOCTh XHMMHUYECKOW PEAKIUMUA U TMOJIOKEHHE XHUMHUYECKOTO
paBHOBECHSI.

OKHUCIUTENHHO-BOCCTAHOBUTENIbHBIC ~ PEAKIMU,  DJIEKTPOHHBIM  OajaHc
OKHCJIUTEILHO-BOCCTAHOBUTEIILHOM pEaKIvu. CocraBneHnue YPaBHEHUM



OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMi C  HKCIOJb30BaHUEM  METOJa
AJICKTPOHHOTO OajaHca.

Teopust ANEKTPONUTUIECKON TUCCOUUALMHU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Katuonsl, annonsl. MexaHu3M JMCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BHUAAMU
xuMuueckoit cBsa3u. Crenenp aucconuanv. CUiibHbIC U CIA0bIe DJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y cinoBusi MPOTEKAHUST peakuii HOHHOTO OOMEeHa,
MOJIHBIE M COKpallléHHbIE HMOHHBbIE YypaBHEHHs peakuuil. CBoOWCTBAa KHCIOT,
OCHOBAaHMM U coOJell B CBeTe MpPEACTaBICHUN 00 DIIEKTPOIUTHYECKOM
nucconmannu. KadecTBeHHbIE peakiui Ha MOHBI. [IoHATHE O TUAPOIU3E COTIEH.

Xumuueckuii IKcnepumenn:

O3HAKOMJICHHUE C MOJCIISIMU KPUCTAIIMYECKUX PELIETOK HEOPraHUYECKHUX
BEIIIECTB — METAJUIOB W HEMETAUIOoB (Tpadura W anmasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpus), HCCIEOBAaHUE 3aBUCUMOCTU CKOPOCTH XMMHUYECKON peakiuu
OT BO3JEHUCTBHUS Pa3IUYHBIX (PAKTOPOB, HCCIETOBAHUE DJICKTPOMPOBOTHOCTH
pacTBOpPOB BEHIECTB, IMpollecca IUCCOLMALMM KHUCIOT, IIEJIOYed U  COJel
(BO3MOXKHO  HCIOJIb30BAaHHE BHJAEO MaTepUaloB), IMPOBEICHHE  OIBITOB,
WUIIOCTPUPYIOIINX ~ MPU3HAKU  TPOTEKaHMs]  Peakiuuid  HOHHOTO  oOMeHa
(oOpa3oBaHue ocajaka, BbIJIEJICHUE Ta3a, oOO0pa3oBaHUE BOJAbI), OIBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropeHue, peakiuu pa3ioKeHUs, COSUHEHHUs), pacliO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIbIO KAUYECTBEHHBIX pEaKIMid Ha HOHBI, pEUICHUE
HKCIEPUMEHTAIBHBIX 3a/1a4.

HeMeTa/iibl U MX coeIMHEHU S

OO6mass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKkTepHbIe cTeneHu okucieHus. CTpoeHne u (PU3NUECKHE CBOWCTBA MPOCTHIX
BEIIECTB — TajJoOreHoB. XHMHYECKHE CBOWCTBA HA TMpUMEpPE  XJopa
(B3aUMOJIEHCTBHE C METaJIaM{, HEMETaUlaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CongHasi KMCIIOTa, XMMUYECKUE CBOICTBa, MOJydY€HHE, NpUMEHEHHue. JlelicTBue
XJOpa M XJIOPOBOJOPOAA HAa OpPraHU3M YeEJIOBEKa. BakHeWIne XJIOpUIbl U HX
HaX0XJICHUE B MIPUPOJIE.

Oo6mas xapaktepuctuka ameMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC CTENeHH OKHcieHus. CTpoeHne U (PU3MYECKUE CBOWMCTBA
MPOCTBIX BEIIECTB — KUCIOPOJa U Cephbl. AJIIOTPOITHBIE MOAU(PUKAIIUN KUCIOPOIa
u cepbl. Xumuueckue cBoiicTBa cepbl. CepoBO0OpOJ, cTpoeHue, GU3UYECKUE U
XUMHUYecKue cBorcTBa. OKCUABI Cepbl KaK MPEACTaBUTENN KHUCJIOTHBIX OKCHJIOB.
Cepnast kucinoTa, (QU3WYECKHME U XUMHUYECKHE CBoHcTBa (oOmue Kak
MpEACTAaBUTENS KJlacca KHUCIOT U crneruduueckue). XUMUYECKHE peakIuu,
JeXalMe B OCHOBE MPOMBIIIJIEHHOTO CHoco0a TMOJYyYeHUs] CEPHOM KHUCIIOTHI.
[Ipumenenue cepHoit kucnoThl. Conau CepHON KUCIOTHI, KAYECTBEHHAsI pEAKIUs Ha



cyabdar-uoH. Haxoxnenue cepsl u €€ COCOUHEHHH B MPHUPOAE. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOIIEH Cpellbl COCAMHEHUSMH Ccepbl (KHUCIOTHBIE HOK[IH,
3arpsi3HeHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPAICHHUS.

OOmas xapakrtepuctuka 3aeMeHTOB VA-rpymnmbl. OCoOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIIEHUS. A30T, paclpoOCTpaHEHHE B MPUPO/IE,
(du3nueckre U XUMHYECKUe cBoicTBa. KpyroBopor azora B npupoje. AMMHUaK, €ro
bu3nueckre U XUMUYECKHUE CBOMCTBA, MOMydYeHue u nmpuMeHenune. Com aMMOHHS,
ux pU3NUECKUe U XMMUYECKHE CBOMCTBA, MpuMeHenne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasi KuCJIOTa, €€ ToyiydyeHue, (U3NYeCKue U XUMHUUYECKHE
cBoMcTBa (0OIIME KaK TMPENCTaBUTENS Kilacca KHUCIOT U cruenuduueckue).
Hcnonp30BaHMEe HUTPATOB M COJEd aMMOHHS B KAyeCTBE MHHEPAIbHBIX
yaoOpeHuil. XMMHUECKOE 3arps3HEHUE OKPYKalollel Cpe/ibl COCTMHEHUSIMHA a30Ta
(KUCIOTHBIE JOXKAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEMOB). Docdop,
ajutoTponHbeie Mogaudukanuu gocdopa, GuznUeckue M XMMHUYECKHE CBOWCTBA.
Oxcua pocdopa (V) u pochopHas kuciora, puznueckue 1 XuMUUECKUE CBOMCTBA,
nonyuerue. Mcmons3oBanue GocdartoB B kauecTBE MUHEPAIBHBIX YI0OPEHUH.

Ob6mas xapakrepuctuka sneMeHToB |VA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB,  XapaKTEepHblE  CTEMEHU  OKHUCJIECHHUS.  YIJIEepojA,  aJIOTPOIHBIE
MoAu(pUKALIUKM, paCPOCTpaHEHHE B TpuUpone, (Quznueckue U XUMHUYECKHUE
cBoictBa. Ancopbuus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
bu3nueckue W XUMHUYECKHE CBOMCTBA, JCHCTBHE HA JKUBBIE OPTaHU3MBI,
MOJIyYeHHE U TMPUMEHEHHE. JKOJOTUYECKHUE MPOOJIEMBI, CBSI3aHHBIE C OKCHUIIOM
yriepoaa (IV), rumore3a riaoGanbHOrO TOTEIUVICHUS KIMMaTa, MapHUKOBBIN
addext. YronbHas Kuciaora v €€ coyiv, X PU3nUecKue U XMMHYECKHUE CBOMCTBA,
nojxyyeHue W npuMeHenue. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnons3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEJIbCKOM
XO3SMCTBE.

[lepBoHauagbHbBIC MTOHITHS 00 OPTrAaHUYECKUX BEIIECTBAX KaK O COSTUHEHMSIX
yriepoja (MeTaH, 3TaH, 3TUJIEH, alleTHIIEH, TaHOJI, TJINLEPUH, YKCYCHAs KUCIIOTA).
[IpupogHbie WMCTOYHUKUA YTIIEBOJAOPOAOB (Yyrojib, NPHUPOAHBIA Ta3, HE(DTH),
NPOAYKTHI WX TmepepaboTku (O€H3MH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsaTHE O OMONOTMYECKH BaKHBIX BEIIECTBAX: XKHUPaX, OCIKax, yriieBoJaaxX — U UX
poiii B OKM3HM UeloBeKa. MarepualbHOE€ €IMHCTBO OpPraHUYeCKUX U
HEOPraHUYECKUX COECTUHEHUN.

Kpemnuii, ero ¢usumyeckue W XUMHYECKHE CBONCTBA, IOJyYEHUE H
npumeHenue. CoenuHeHHs KpemHHUsT B mpupoje. OOmme mnpeactaBieHuss o0
okcune kpemuus (1V) u kpemHueBoi kuciore. CUIMKAThI, UX HCIOJIH30BAHUE B
OBITY, B MPOMBIIIICHHOCTU. BakHellne cTpouTeabHbIE MaTepHUallbl: KepaMUKa,



CTEKJIO, LIEMEHT, OeToH, kene300eToH. [Ipobiembl 0€30MacHOrO MCIOJIb30BAHUS
CTPOUTEIIbHBIX MAaTEPUAIIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

M3YyUeHHE 00pa3I0B HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJSIHOW KHUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMil HA XJIOPUI-UOHBI U HAOIIOJCHUE TTPU3HAKOB
WX TIPOTEKAHMs, OMBITHI, OTpaxKarolyue (PU3NUYECKUE M XUMUYECKHE CBOWMCTBA
rajoreHOB M HUX COEIWHEHUH (BO3MOXXHO HCIIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAaKOMJIEHHE C 0Opa3liaMu XJIOPUAOB (TaJOrE€HUIOB), O3HAKOMJICHHE C
oOpasmamMmu  ceppl U €€  CcoeAUHEHUSIMHU  (BO3MOXXHO  HCIIOJIb30BaHUE
BHJICOMATEpUAIIOB), HAOJIOACHUE Tpollecca OOyIIIMBaHUS caxapa Mo JeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTBHI, HW3y4YEHUE XUMHUYECKHX CBOMCTB
paz0aBIEHHON CEPHON KUCIIOTHI, MPOBEEHNE KaUeCTBEHHON peakiny Ha CyJbdar-
WOH W HaOJI0JieHHWEe TpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HMUYECKUMU
cBoiicTBaMu azora, ¢ochopa U HUX COCIAUHEHUHU (BO3MOMKHO HCIOJIb30BAHKE
BHJIEOMATEpUAIIOB), oOpa3aMu a30THBIX U (POCHOPHBIX yAOOpEHUM, MOJIyYeHHUe,
coOupaHue, pacrmo3HaBaHWE W M3YYCHHE CBOIMCTB aMMHaKa, I[POBEICHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHUS U (ochaT-uoH U U3yueHHe MPU3HAKOB
UX IIPOTEKaHUsl, B3aUMOICCTBUE KOHIIEHTPUPOBAHHON a30THOM KHCJIOTHI C MEJIBIO
(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPUAJIOB), H3YUYCHUE Mojenei
KPUCTAINIMYECKUX pEIIETOK anMasza, Tpadura, ¢yiuiepeHa, O3HAKOMIJIEHUE C
MPOIIECCOM  aJCOPOIMM  PAaCTBOPEHHBIX BEIIECTB AKTHUBHUPOBAHHBIM YyTIEM U
YCTPOMCTBOM NPOTUBOras3a, MojyuyeHue, coOupaHue, paclio3HaBaHUE M HU3yuUEHUE
CBOMCTB YIVICKHCIIOTO Ta3a, MPOBEJCHNE KAaUYeCTBEHHBIX pEaKIuii Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YYCHHE TMPU3HAKOB UX MPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKIIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a1a4 1o TeMe « BaxkHenme HeMEeTaIIbl U UX COCTUHEHUSD.

MeTaqibl 4 MX coeTMHEHUS

OO6m1as XxapakTepUCTUKa XUMMUYECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBAaHUM
uX TmonoxeHus B Ilepmoamueckod cucrtemMe XuMHYecKux daeMeHtoB JI. .
MenneneeBa u ctpoeHusi atomoB. CTpoeHHE MeTaJUioB. MeTayndeckas CBs3b U
METAJUIMYECKAasT ~ KpPUCTA/UIMUECKass  pelI€TKa.  DJIEKTPOXUMUYECKUH  pAal
HaIpspDKeHU MeTauioB. du3nueckne U XMMUUECKHE CBOMCTBAa MeTayioB. O0mue
crocoObl ToydeHuss MeTauioB. [loHATHE O KOpPpO3WU METAIJIOB, OCHOBHBIE
crocoObl 3amUThl UX OT Koppo3uu. CruiaBbl (CTalb, YYTYH, AIOPATIOMUHUMH,
OpoH3a) ¥ UX MPUMEHEHUE B OBITY ¥ MIPOMBIIIEHHOCTH.

[llenounsle MeTabl: nosnoxkeHue B llepuognueckon cucreme XUMHYECKUX
anemeHToB JI. 1. MeHneneeBa, CTpO€HHME MX aTOMOB, HAaXOXJIEHUE B NPUPOJE.
dusnueckue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCUasl u



TUOPOKCUABl HaTpus W Kanus. [IpuMeHeHne IIeNOYHBIX METaVIOB MU HMX
COCIMHEHUM.

[[lennoyHO3€MENbHBIE METAJUIBI MAarHUil M KaJbIMH: TIOJIOKEHHE B
Ilepuonnueckoi cucreMe xumudeckux diemeHToB [[. V. Menneneesa, crpoeHue
MX aTOMOB, HaX0XJAEHUE B IIpupoae. PU3nUecKrne U XMMUYECKUE CBOMCTBA MarHus
U Kaiblus. Baxnelmume coequHeHus] Kanblus (OKCHUI, THAPOKCHUI, COJIN).
KécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.

AmoMuHUN: TIoJiokeHue B [lepuoandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
J. U. MenneneeBa, CTpoeHUE aToMma, HaxOXIAeHHUE B Ipupone. Pusnyeckue U
XUMUYECKHE CBOMCTBA allOMUHUS. AM(POTEpHbIE CBOMCTBA OKCUAA U TMAPOKCH]IA
AJIOMUHUSL.

Keneso: monoxenue B [lepuoandyeckoi cUCTEME XMMHUYECKUX 3JI€MEHTOB /1.
N. MeHneneeBa, CTpOECHHE aTOoMa, HAaXOXJeHUE B mnpupoae. dusznueckue u
XUMHUYECKHEe CBOMCTRBA xkene3a. OKCUIbI, TUIPOKCUIBI U coin kenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA M MOJTyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C oOpa3llaMi METAJIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOICTBAMH, H3yUYE€HHE  PpPE3yJbTaTOB  KOPPO3UU  METAIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BHJIEOMATEPHUAIIOB), OCOOEHHOCTEH B3aMMOAECUCTBUS OKCHU[A
KaJIbIIMSI W HaTpus C BOJOM (BO3MOXKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB),
UCCIICJOBAHUE CBOMCTB KECTKOW BOJBI, IPOLiECCa TOPEHUS Keje3a B KUCIOPOIe
(BO3MOXXHO  HKCIIOJIb30BAaHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
Ka4eCTBEHHBIX PEAaKIMi HAa WOHBI: MarHus, KajabliMs, aJIOMUHUS, IIMHKA, JKEJe3a
(I u xenesa (1), meau (1), HaOMIOACHKME W ONKMCAHUE MPOIIECCOB OKPAITMBAHMS
IJJaMEHH MOHaMU HATpus, KaJus U Kaiabluad (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPUAIIOB), UCCIIEIOBAHNE aM(OTEPHBIX CBOWCTB TMAPOKCUAA ATHOMUHUS
Y TUJIPOKCHUJA [IMHKA, PELICHHE DKCIIEPUMEHTAIIBHBIX 3a/1a4 0 TeMe «BakHenmume
METaJUIbl U KX COCTUHEHUS».

XuMus M OKpPYKAKOLIAA cpeaa

BemecTtBa m Marepuasibl B ITOBCEIHEBHOM XHU3HM YEIOBEKa. be3omacHoe
WCIIOJIb30BAHUE BEIIECTB U XMMHUYECKUX peakiuii B ObiTy. IlepBas momornis npu
XUMHYECKUX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKpyKarouled cpenbl (MpeienbHas J0omycTUMas
KOHIIEHTpaius BeilecTs, nainee — [1J1K). Poias xumuu B pemieHnu 3KoJI0THYECKUX
mpooIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB MaTepuasoB (CTEKJIO, CIJIaBbl METAIOB, MOJMMEpPHbIE
MaTepHabl).

Meosicnpedmemmuuwie céasu



Peanmu3anusa MeXnpeIMETHBIX CBsS3€M INPU W3YYEHHM XMMHM B 9 Kiacce
OCYILECTBIISICTCSl 4epe3 HCIOJIb30BaHUME KaK OOIIMX eCTECTBEHHO-HAYUYHBIX
HNOHATUMN, TaK U MOHATUH, SIBJISIFOIIUXCS CUCTEMHBIMH JIJISl OTJEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHS: HAY4YHBIM (DaKT, rUIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KIACCU(PUKALHNS, TMEePUOJAUYHOCTh, HAOIIOIECHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJENb, SBICHUE, IAPHUKOBBIN
s PeKT, TeXHOIOTHS, MaTePUAIIBI.

®duzuka: MarTepusi, aToM, OBJEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIUJ,
U30TOMbI, PAAUOAKTUBHOCTb, MOJIEKYJIA, 3JIEKTPUYECKUH 3apsl, MPOBOJHHKH,
HOJYIPOBOJHUKH, JUAJIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHOe COCTOSIHUE BELIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KpUCTAJUIMYECKAs
pemérka, CruiaBbl, (U3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COJHIIE.

buonorusi: ¢orocuHres, npIxaHue, Ouocdepa, 3KOCUCTEMA, MHHEPAIbHBIE
yA00pEHMs, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIE BEILIECTBA.

['eorpagus: armocdepa, ruapocdepa, MUHEpaTbl, TOPHbIE MOPOJBL,
M0JIE3HBIE NCKOIAaeMble, TOILJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
XNMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINUHOCTHBLIE PE3YJIbTATHI

JInyHOCTHBIE pE3yJbTaThl OCBOCHMSI MPOrPaMMbl OCHOBHOIO OOILEro
o0pa30BaHUs JOCTUTAIOTCS B XOJI¢ OOyYeHHsS] XUMHUU B €IUHCTBE y4eOHOH W
BOCIIUTATEJIbHOM JIEATEIbBHOCTH B COOTBETCTBUU C TPAJULIUOHHBIMH POCCUHUCKUMU
COIIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE MpaBWIaMU U HOPMAaMHU TMOBEJACHUS M CIOCOOCTBYIOT IIpolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COIMAIIA3AINHN 00yJarOIIHXCA.

JIn4HOCTHBIE  pe3yJIbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaroOlIUXCS
PYKOBOJICTBOBaTbCA CHCTEMON TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUUW W
paclIMpeHre ONbITA IEITEIbHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpHOTHYECKOT0 BOCITUTAHUSI:

LIEHHOCTHOI'0 OTHOILLIECHUSI K OTE€YECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY
U HAydYHOMY HACJEOUI0, TOHUMAHUS 3HAYECHHUS XUMHUYECKONM HAyKH B JKHU3HU
COBPEMEHHOIr0 O0OIIeCTBa, CIIOCOOHOCTH BJIAJETh JOCTOBEpHOU HHMOpManuei o
MEPEJOBbIX JOCTUXKEHUSIX U OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XUMUHU,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHHSA:

NPEACTABICHUS O COLUMAJIbHBIX HOPMAax W MOpaBUiIaX MEKINYHOCTHBIX
OTHOILIGHUM B KOJIJIEKTHBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHOHMCCIENOBATENbCKOW, TBOPYECKOM M JAPYrMX  BHJAX
NEeSATETPHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JEATEILHOCTH TpPHU
BBITIOJIHEHUU YYEOHBIX, TO3HABATEIbHBIX 3aJlay, BBIMOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX TTPOEKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHHIO
W B3aUMOIIOMOIIM B TIpoIlecCe€ ITOM y4eOHON NESITEIHbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TIOBEACHUE W TOCTYIIKM CBOMX TOBApHUIIEH C TMO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUMN MOCTYIKOB;

3) IEHHOCTH HAYYHOT'O MO3HAHMS:

MHPOBO33PEHUYECKUE TPEJICTABICHUS O BEIIECTBE M XMMHUUYECKOW PEaKIUu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKH W COCTABISIONIUE
OCHOBY JIJI TIOHUMAHMS CYIIHOCTH HAYYHOW KapTHUHBI MHUpa, NMPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHUSI TPUPOJIbI, B3aUMOCBS3SIX YEJIOBEKa C
MIPUPOTHOM CPEION, O POJIM XMMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABaTEIbHbIE MOTHBBI, HAIPABJIICHHBIC HA TOJIy4YE€HHWE HOBBIX 3HAHUHU IO
XUMUH, HEOOXOJUMBIE i1 OOBSCHEHUS HAOJI0JIaeMbIX MPOIECCOB U SIBJICHUI,
MO3HABATEIbHOM, MHMOPMAIMOHHON M YUTATEIbCKOW KYJbTYpPHl, B TOM YHCIE
HABBIKOB CaMOCTOSTENIbHOM paloThl C Y4YEOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYypOl, IOCTYHNHBIMH TEXHHUYECKHUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpEeC K OOYUYEHHUI0 U [O03HAHHIO, JH0O03HATEIBHOCTh, TOTOBHOCTh U
CIOCOOHOCTh K €aMOOOpa3OBaHMIO, HNPOEKTHOM M HCCIIEI0BATEIbCKON
NEeSATENbHOCTH, K OCO3HAHHOMY BbIOOPY HANpaBJIE€HHOCTH W YPOBHS OOy4YeHHs B
JanbHEHIIeM;

4) popMHUpPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAaHUE IIEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEICTBUNA U
HEMPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOICHUs alKOTOIsI, HAPKOTUKOB, KypPEHHUs),
HEOOXOMMMOCTH COOJNIONEHUS TIPaBWJI OE30MaCHOCTH TMPU  OOpamieHuu ¢
XUMHUYECKUMHU BEUIECTBAaMH B ObITY U pealbHOMN KU3HH;

5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEpEC K MPAaKTUUYECKOMY M3yUYEHUIO TPOoQeccuil U Tpyaa pa3inyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTaMm TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHMs TMPEAMETHBIX 3HAHUN 10 XUMHUHU, OCO3HAHHBIN BBIOOP
WH/MBUIyaJIbHON TPAaeKTOPUH MPOJOJKEHHsI 00pa30BaHUs ¢ YUYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHEMHON NpohecCUOHANBHON ASSTENIbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aJ1allTUPOBATHCA B MPO(HECCUOHANTBHON CPEE;

6) IK0JIOrHYECKOro BOCIIMTAHMSA:

HKOJIOTUYECKU 1I€JIECO00PAa3HOE OTHOIIEHHWE K MPHUPOAE KAK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, MOHUMAaHUE LIEHHOCTU 3JI0POBOIO U
Oe3omacHOro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nyecKoMy M TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOJIOICHHUS
paBuJI 6€30MaCHOTO MOBEACHUS MPU padoTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYyaIIHsIX,
YTPOKAIOLINX 3/I0POBBIO U )KU3HU JIIOJIEH;

CTIOCOOHOCTH TIPUMEHSTHh 3HAHHS, MOJIy9aeMble MPU M3yUYEeHUU XHUMUH, NI
pELIeHHs 3a/1a4, CBSI3aHHBIX C OKPYXaIOLEH MPUPOIHON CPeo, I MOBBIIIEHUS
YPOBHSL  3KOJOTHYECKOW  KYyJIbTYypbl, OCO3HaHUS TJO00ANbHOrO  XapakTepa
HKOJIOTUYECKUX MpoOJieM M MyTeH MX pelIeHHs MOCPEACTBOM METOAO0B XHMHUH,
HKOJIOTMYECKOTO MBIILICHUS, YMEHHUSI PYKOBOACTBOBAThCS UM B MO3HABATEIbHOM,
KOMMYHHUKATHBHON U COIMANBHOMN TPaKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MerampeIMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMbIEC IS
(GopMuUpOBaHHS MHPOBO33PEHHUS OOILEHAYyYHblE MOHATHS (3aKOH, Teopus,
NPUHIUI, TUIIOTE3a, (PAKT, CUCTEMa, MPOIIECC, IKCIEPUMEHT U JAPYTOE.), KOTOPbIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHbIX YYEOHBIX NpEIMETax W MO3BOJISIIOT Ha
OCHOBE 3HaHUI M3 3TUX MPEAMETOB (HOPMUPOBATH MPEACTABICHHE O IETOCTHOMN



HAay4YHOW KapTUHE MUpPA, U YHUBEPCAIbHbIE YueOHbIE IeCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIC, PETYJISTHBHBIE), KOTOpPBhIE 00€CIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUTAHUPOBAHUIO M OCYIIECTBICHHUIO y4eOHOM
NEATEeIbHOCTH.

IMo3HaBaTe/IbHbIEe YHUBEPCAJIbHbIE YUeOHbIE eiicCTBUS

ba3oBble jornueckue AefcTBU:

YMEHUSI HCIOJb30BaTh MPUEMBI JIOTMUECKOTO MBINUICHUSI TPH OCBOCHUU
3HaHWI: PacKphIBaTh CMBICT XUMHUYECKUX TMOHSTHM (BBIIETSATH UX XapaKTEpHbIC
MPU3HAKU, YCTaHABIMBATh B3aUMOCBSI3b C JPYTUMU TOHSTUSIMH), UCTOJb30BAThH
TIOHATHS JIJIs1 OOBSICHEHUS OTJSIHHBIX (JAKTOB U SBIICHUN, BRIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIACCH(PUKAIMKA XUMUYECKUX BEIIECTB W XUMHUYECKHX DPEaKInH,
yCTaHABJIMBATh MPUYMHHO-CIIEACTBEHHBIC CBS3M MEXKIAY OOBEKTAMU H3YUYCHUS,
CTPOUTH JIOTUYECKHUE pacCykAeHUs (MHIAYKTUBHBIC, AEIYKTUBHBIC, 110 aHAJIOTUN),
JiesaTh BBIBOJIBI M 3aKJTFOUYEHUS;

yMEHUE TPUMEHSTh B TIPOIECCe TO3HAHWUA TOHATHS (MPEAMETHBIC U
MeTaIpeJIMETHbBIE), CHMBOJIMYECKHE (3HAKOBBIC) MOJICTTH, UCIIOJIb3yeMbIC B XUMUH,
peoOpa3oBbIBaTh MIHUPOKO MPUMEHSIEMbIE B XUMHUU MOJICJIbHBIC MPEACTABICHUS —
XUMHUYECKUW 3HAK (CHMMBOJ DJIEMEHTa), XUMHuYeckas ¢(opMmysia W ypaBHEHUE
XUMHUYECKON peaklny — MPU PelIeHUH YyuyeOHO-TI03HABATEIbHBIX 3aJ1a4, C YUETOM
ATUX MOJIEIBHBIX MPEJCTABICHUIN BBISIBIATh U XapaKTepU30BaTh CYIIECTBEHHbIC
MPU3HAKH W3Y4aeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUECKUX PEAKITUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICJACTBEHHBIE CBA3UM U
MPOTUBOPEYUHS B U3yUaeMbIX MIPOIECCaX U SBICHUSIX.

Ba3oBble ncciaenoBare/ibCKue 1eiicTBUA:

YMEHUE HCIOIh30BaTh MOCTABICHHBIE BOIMPOCH B KayeCTBE HHCTPYMEHTA
MO3HAHUSA, a TaKKe B KA4eCTBE OCHOBBI JUIsi (POPMUPOBAHUS THIOTE3BI IO
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMbBIX CYKJICHUN;

MpUOOPETEHUE ONbITa IO TUIAHUPOBAHUIO, OPTaHU3AIMU M TMPOBEIACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJoaTh 3a XOJO0M IMpolecca,
CaMOCTOSITETTLHO MPOTHO3UPOBAThH €r0 Pe3yJbTar, POopMyIHpPOBaTH 00OOIIECHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIEOBAHUS, COCTABISATh OTUET
O MpoJieTTaHHOM padoTe.

Pa6ora ¢ unpopmaunmeii:

YMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
pa3TUYHBIX BUIOB U (OPM MPEACTABICHUS, MOIYyIaeMYyI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMyJIIpHAs JUTEpaTypa XUMHUYECKOTO COJEpX aHUsS, CIPaBOYHBIC
nocodbusi, pecypchl HMHTepHeTa), KpUTUUECKH OIICHHWBATh MPOTHUBOPECUMBYIO U
HEJIOCTOBEPHYIO MH(POPMAITHIO;



YMEHUE NPUMEHATh Pa3Iu4yHble METOABI U 3alpOChl MPU MOUCKE U OTOOpE
UHPOpMAIlMd U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX JJIsi BBIOJHEHUS
y4eOHBIX U MO3HaBaTEIbHBIX 3a7]a4 OMPEIeIEHHOTO TUIIA, MPUOOPETEHHUE OMbITA B
00JaCTM  MCHOJB30BaHUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYpOH aKTUBHOTO MCHOJIb30BAHMS PA3IMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITETILHO BBIOMPATh ONTUMANBbHYIO (DOpMY MpeACTaBICHHS HH(DOPMALUU U
WUIIOCTPUPOBATh PEIIAEMbIE 33Ja4yd HECJIOKHBIMU CXEMaMH, JuarpamMmamy,
apyrumu ¢popmamu rpaduKu U UX KOMOWHALMAMU;

yMEHUE UCIOJIb30BaTh MW AaHAIM3UpoOBaTh B Ipolecce Yy4eOHOH U
UCCJIEI0BATENbCKON JEATENbHOCTH MH(MOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO35IMCTBA WM TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOWLIEH MPUPOTHOU
CpEBbl.

KoMmyHuKaTHBHBIE YHHBepPcaibHbIe YUeOHble 1eliCTBUSA:

yMEHUSl 3a/laBaThb BOMPOCHl (B XoJe Auanora W (Wiau) JOUCKYCCHM) IIO
CcylmectBy  oOCyXJaeMol  TeMbl, (POPMYJIHpPOBATH CBOU  MPEAJIOKECHUS
OTHOCHUTENBHO BBIITOJIHEHMSI PEIOKEHHOM 3a1a4H;

YMEHHSI  MPEACTABIATh  IOJYYEHHbIE  PE3yibTaThl  MO3HABATEIBHOM
NEeSATENbHOCTH B YCTHBIX W THHUCBMEHHBIX TEKCTax; JieJaTh MPE3eHTAIUI0
pe3yIbTAaTOB BBHINOJHEHUS XMMHYECKOTO JKCIIEPUMEHTA (J1a0OpaTOPHOIO OIbITA,
1abopaTopHOIl pabOTHI O UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHHsSI Yy4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEJIbHOM W MCCIENOBATENbCKOW  JIESITEJBHOCTH  MPU  PEUICHUU
BO3HMKAIOIIUX NpoOJeM Ha OCHOBE Yyué€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3uuuid (00cyxaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE LITYPMbI», KOOPAUHAIIUS
COBMECTHBIX JCHCTBUH, OIpEACIICHHE KpPUTEPUEB IO OLEHKE KayecTBa
BBITMIOJTHEHHOH pabOThI U JApyTHE).

PerynsiTuBHBIE YHMBepcaJlbHbIe Y4eOHbIe 1eCTBHA:

YMEHHE CaMOCTOSITEJIbHO ONPEACIATh LEIU JEATEIIbHOCTH, IUIAHUPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesITeNIbHOCTh, BbIOMpaTh Hanboee 3pPEeKTUBHbBIE CIIOCOOBI PEIIeHUsT YUeOHBIX U
NIO3HABATENBHBIX 3aJa4, CaMOCTOSTEIBHO COCTABISTh WJIH KOPPEKTHPOBATh
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM TIPU  BBINOJHEHUM 33JaHAM C YYETOM
MOJIYYEHHS] HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BEUIECTBAX U PEaKLHUSX,
OLICHUBATh COOTBETCTBUE IIOJIYYECHHOTO PE3YJbTaTa 3asABICHHOM LEINW, YMEHHUE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaracMbl€ B YCJIOBUU 33JIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pPeE3yJNbTATOB IO OCBOCHHUIO 00s3aTEIBHOTO
COJIEp)KaHMsl, YCTAHOBJIEHHOTO JaHHOM (enepaibHOM paboyeil mporpaMMon,
BBIJICTISIIOT: OCBOEHHBIE OOYYAlOIIMMHCS Hay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NeucTBUN, crnenupuUecKkue Uil TPEAMETHOW oOmactn  «XHUMHS», BHUIBI
JEATENIbHOCTH 10  MOJYYEHUID HOBOIO  3HaHWs, €ro HHTEpIpEeTalnH,
npeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYaIlUsX.

K xoH1y 00ydenus B 8 kiiacce rnpeMeTHbIe pe3yJibTaThl HA 6a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

e PACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHUM: aTOM, MOJEKYJa,
XUMHYECKUN JJIEMEHT, MPOCTOE BEIIECTBO, CJI0XHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJSpHas Macca,
MaccoBasi 10151 XUMHUUYECKOTO 3JIEMEHTa B COEAMHEHUU, MOJISIPHBIA O0BEM,
OKCHJI, KHCIJIOTA, OCHOBAHHE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEICHb
OKHUCJICHHS, XMMHUYECKasl PeaKius, KiIacCU(UKAIUSI pPEaKIUi: peakiuu
COCIMHEHUS, PEAaKUUU PAa3JIOKEHUs, PEaKIUU 3aMEUICHUs, peaKuuu
oOMe€Ha, 3K30- U SHJOTEPMUUYECKHE PEaKIIMH, TEIIOBOU AP(EKT peakiui,
AIpO aTOMa, JJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaaNyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAS W HEMOJSIpHAsi KOBAJICHTHAsI CBA3b,
MOHHAs CBSA3b, MOH, KaTUOH, aHUOH, PACTBOpP, MAaccoBasl JOJs BEIIECTBA
(TpolieHTHas! KOHILICHTPAIMs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MPUMEHSITH 3TU MOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIONBH30BaTh XHWMHUUYECKYIO) CHUMBOJHMKY JUISI COCTaBJICHHS (HOPMYT
BEILIECTB U YPABHEHNUI XUMHYECKUX PEAKIIMIA;

e OIpEIENsATh BaJIGHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIUHCHUSX,
CTENEHb  OKWUCIICHHS  JJIEMEHTOB B  OMHApPHBIX  COCAMHEHUSX,
MPUHAJIEKHOCTh BELIECTB K OMNPEACIEHHOMY KJIACCy COCIMHEHHUU IO
dbopmynaMm, BUJ XHUMHUYECKOW CBSI3M (KOBaJ€HTHas M HOHHAas) B
HEOPraHUYECKUX COEAUHEHUSIX;

e packpeBaTh cmbich Ilepuognueckoro 3akona JI. WM. Menngeneesa:
JEMOHCTPUPOBATh IMOHUMAHUE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX AJIEMEHTOB OT MX mojioxkeHus B I[lepuoauueckoil cucreme,
3aKOHOB COXpPAaHEHHUS MAacChl BEUIECTB, IMOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHHMSI, 3aKOHa ABOrajipo;

e OINKCHIBATH W XapakTepu3oBaTh TabmuuHyo ¢opmy Ilepuoanueckoit
CUCTEMbl XHUMHMUYECKHUX OJJIEMEHTOB: pa3jauyaTh TMOHATHUS «TJIaBHas
noarpymnma (A-rpymnmna)» u «modounas nmoarpynmna (b-rpymnma)y, maneie u
OoJbIIME TEPHOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOPhIE HMEIOTCS B
tabnune «llepuomuueckass cuctemMa Xxumudeckux osnemeHToB [[. U.
MenzaeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sA1pa, 00llee YUCIIO 3JEKTPOHOB
U pacnpeiesieHUue UX Mo 3JIEKTPOHHBIM CII0SIM);

KJ1acCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YMCIy M COCTaBy Y4YaCTBYIOIIUX B peaKIUU
BEILECTB, 10 TEIIOBOMY 3D PexTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIME XUMUYECKHUE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIasl OMUCAHUE TPUMEPAMU MOJEKYISIPHBIX
YpaBHEHUHN COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHIA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Kauy€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUUYECKUX TMpEBpallleHU B
Pa3JIMYHBIX YCIIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO UM MOJISIPHYIO MaccChbl
BEIIIECTB, MAaCCOBYIO JIOJII0 XHMHMYECKOro »dJeMeHTa 1o ¢opmye
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKInu;

MPUMEHSITh OCHOBHBIE OIEpPAllMM MBICIUTENBHON AEATEIbHOCTA — aHAIU3
U CUHTE3, CpaBHEHHE, 000OIICHHE, CHCTeMATH3aluio, KJIacCU(PHUKAIUIO,
BBISIBJICHUE TPUYUHHO-CJICACTBEHHBIX CBSI3€M — IS M3Yy4YEHUS CBOMCTB
BEIIECTB U XUMHUYECKMX PEAKIHUM, EeCTeCTBEHHO-HAy4YHbIC METO/bI
NO3HAaHUA — HAOJIIOJICHHE, W3MEpPEHUE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peasibHBIN U MBICIICHHBIN );

CleloBaTh  NpaBWJIaM  TOJIb30BAHUS ~ XMMHYECKOM  TMOCYION U
7a0opaTOpHBIM  00OpYyJIOBaHMEM, a TakXKe IIpaBUjiaM oOOpallleHusl ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU 1O BBITOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OMNBITOB MO TMOJYYEHUIO U COOHPAHUIO
ra3oo0pa3HbIX BemIeCTB (BOAOpOAA H KHUCJIOPOJA), MPUTOTOBIICHUIO
PacTBOPOB C ONPEAEIEHHON MacCOBOM JOJIEM PaCTBOPEHHOIO BELIECTBA,
IJJAHUPOBATh W MPOBOJUTH  XHUMHUYECKHE  OKCIEPUMEHTHI IO
pacno3HaBaHMUIO PACTBOPOB IIEJIOYEH M KUCIOT C MOMOILBIO MHIUKATOPOB
(;makmyc, henondTanenH, METHIIOPAHXK U APYTHE).

K koH1y oOyueHus B 9 kiacce npeaMeTHble pe3ybTaThl HA 6a30BOM YPOBHE
JOJIKHBI OTpakaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

pPacKpbhIBaTh CMBIC] OCHOBHBIX XUMUYECKUX TOHSATHUW: XUMHUYECKUN
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHWOH, IPOCTOE BELIECTBO,
CJI0KHOE BEIIECTBO, BAJCHTHOCTb, 3JIEKTPOOTPULATEIIBHOCTh, CTEIECHb
OKHUCJICHHS, XUMUYECKasl peaKIlusi, XUMUYEeCKas CBs3b, TEIUIOBOU ekt
peakiuu, MOJib, MOJISIpHBIM  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIMTUYECKAs HUCCOIMALINS, PEAKIMd HOHHOTO
oOMeHa, Karaau3atop, XWMHYECKOE paBHOBECHE, OOpaTUMbIE W



HEOOpaTUMBbIC pEaKINH, OKHUCIHTEIbHO-BOCCTAHOBUTEIIBHBIC PEaKITNH,
OKUCIIUTENb,  BOCCTAHOBUTEIb,  OKHUCIEHHE U  BOCCTAaHOBJIECHUE,
aloTponusi, aMm(pOTepHOCTh, XUMUYECKas CBA3b (KOBAJIEHTHAs, MOHHAs,
METa/InYecKasi), KpHUCTAJUIMYecKass pemérka, KOppo3us METaJlIOB,
CIUIaBbI, CKOPOCTh XUMHYECKOM peakiuu, MpeeabHO JAOMyCcThUMas
koHuentpaus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX [MOHATHA U
MIPUMEHSTh 3TU NOHATHUSA IPU OMUCAHUY BEILECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJISI COCTaBJICHHUS (HOpMYyT
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

ONPENENATh BaJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOTO COCTaBa, MPUHAIEKHOCTh BEIIECTB K
ONpeNeNIEHHOMY KJIacCy COeIuWHEHUN 1o dopmysaMm, BHII XUMHUYECKON
CBs3UM (KOBaJICHTHas, WOHHAs, MeETaJUIMYecKas) B HEOPraHUYECKHUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (hopMmylie, XxapakTep cpelabl B
BOJIHBIX PAaCTBOPAX HEOPTraHUYECKUX COCAMHEHUMN, THUIl KPUCTATUITMYECKOU
PEIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akona J[. WM. MennpeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: OIKCHIBAaTh W XapaKTepU30BaTh
Tabnuuynyto Gopmy Ilepuoamdeckoil CUCTEMBbl XUMHYECKUX AJIEMEHTOB:
paznuyaTh TOHATHSA «TJaBHasg mnoarpymma (A-Tpynma)» U «mobodHas
noarpynna (b-rpymnma)», maneie u OoOJbIIME MEPUOMBI, COOTHOCHUTH
0003HauYeHUsl, KOTOpble HMEIOTCS B NEPUOJUMYECKON Talbmuue, ¢
YUCJIOBBIMU  XAPAaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XHUMHYECKUX
AJIEMEHTOB (COCTaB W 3aps] sjapa, OOIIee YHUCIO JJIEKTPOHOB U
pacmpeneneHue WX TI0 DJICKTPOHHBIM CJIOSIM), OOBSCHITH oOIHe
3aKOHOMEPHOCTH B HW3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COCIUHEHUHN B
npejenax MaJiblX MEPUOJIOB UM TJIaBHBIX MOATPYII C YUETOM CTPOEHUS UX
aTOMOB;

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTAaHUYCCKHE BEIIECTBA,
XUMHUYECKUE Peakiuu (10 YUCIY W COCTaBy YYACTBYIOIIMX B PEAKIIHH
BEILECTB, MO TEIIOBOMY 3(P(HEKTy, O MU3MEHEHUIO CTENEHEH OKUCICHUS
XUMUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIME U CHEU(UUECKHEe XUMHUYECKUE
CBOMCTBa TPOCTBHIX U CJOXHBIX BEIIECTB, MOJTBEPKIas OMNHCAHUE
MpUMEpaMH MOJIEKYJISIPHBIX M HMOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XUMUYECKUX PEAKIIUH;

COCTaBJIATh YPaBHEHUS AJIEKTPOJUTHUYECKON JAHMCCOLMALUU  KHCIIOT,
LIEJIOYEN U COJIEW, MOJIHBIE U COKPAIEHHBIE YPABHEHHUS PEAKIIU NOHHOTO



oOMEHa, ypaBHEHHUS pPEaKIWW, MOATBEPKIAIONUX CYIIECTBOBAHUE
T€HETUYECKOM CBSI3U MEXKIY BEIIECTBAMH PA3JIUYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHMTEIbHO-BOCCTAHOBUTENIBHBIX pPEAKIUN
MOCPEJICTBOM COCTABJICHHSI JIEKTPOHHOTO 0ajaHca 3TUX peakLuid;
MIPOTHO3UPOBATh CBOWMCTBA BEIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX NPEBpaAlICHUNA B Pa3IUYHBIX
YCIOBUSIX;

BBIUHCIIATh OTHOCHUTEIBHYIO MOJICKYJISPHYIO W MOJIIPHYIO MAacChl
BEILIECTB, MAaCCOBYIO [OJII0 XHMHMYECKOro 3JeMeHTa 1o ¢opmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEaAKIUU;

coONoaTh  MpaBWUjia  TOJB30BAHUS  XUMHYECKOW  TMOCYAOW W
nabopaTopHbIM  00OpYyJOBaHMEM, a TaKXKe IMpaBuUja OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMHU TIO BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OMNBITOB MO TOJYYEHUIO U COOHPAHUIO
ra3000pa3HbIX BEIIEeCTB (aMMHAKa M YTJIEKUCIIOTO rasa);

MPOBOJUTh  PEAKIMM, TOATBEPXKIAIOIMINE  KAYeCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MyTEM XJIOpHUJ-, OPOMUJI-,
noaua-, kapobonat-, ¢ocdar-, cuiMkar-, cyiabhar-, THAPOKCUI-HUOHBI,
KaTUOHBl aMMOHHSI M HMOHBI M3YYEHHBIX METAJIJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PaCTBOpPaxX HEOPraHMYECKUX BEILIECTB;

MPUMEHSTH OCHOBHBIE OINEpAlMU MBICIUTEIBHON NIEATETbHOCTH — aHaJINU3
U CHHTE3, CpaBHEHHE, O000OIEHHE, CHUCTEeMATHU3allMI0, BBISIBJICHUE
MPUYUHHO-CJICJICTBEHHBIX CBSI3€d — JIJI1 U3YyYEHHUS CBOWMCTB BEIECTB U
XUMUYECKUX PEaKlUil, €CTeCTBEHHO-HAy4YHbIE METOJbl TMO3HAHUS —
HaOJII0JICHHE, U3MEPEHUE, MOJECTUPOBAHUE, DKCIEPUMEHT (peanbHbI U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
Kosnn4yecTBo yacoB
Ne HauMenoBanue pa3ienoB u DJIeKTPOHHBIe (HM(POBHIe)
KoHnTpoibHbIe IIpakTHyeckue
n/n TeM NPOrpaMMabl Bcero o0pa3oBaTe/bHbIE PeCypchl
padoThI padoTsbl
Pasznea 1. IlepBoHayaibHble XUMHYECKHE IOHATHUS
Xumusi — BaxkHast 00J1acTh
11 €CTECTBO3HAHUS U 5 9 bu6mmorexa [IOK
' MPAKTUYECKOU JIeSITEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
19 BemectBa 1 xuMuueckue 15 1 bu6mmorexa [IOK
' peaxkiuu https://m.edso00.ru/7f41837c
Hroro no pasneny 20

Pa3nea 2. BakHeiilne npeacTaBuTe Il HEOPraHUYECKHUX BelleCTB

Bosnyx. Kucnopon. Ilonstue bub6nmoreka [IOK
2.1 6
00 okcHaax https://m.edsoo.ru/7f41837¢c
59 Bonopoa. I[Tonstue o kucinorax 3 1 bu6mmorexa [IOK
' U COJIAX https://m.edsoo0.ru/7f41837c
53 Bona. PactBopsl. [lonsitue 06 5 1 1 bu6nuoreka [JOK
' OCHOBAHHMAX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIaCChI bubmuoreka [JOK
2.4 . 11 1 1
HEOPTaHNYECKNUX COCIUHECHUH https://m.edso0.ru/7f41837c
Hroro no pazneny 30

Paznen 3. Ilepuoaguueckuii 3axoH u [lepuoguveckas cucrema xumnueckux 3jaeMeHToB /I. U. MenaeneeBa. CTpoeHue aToMoB.
XuMnueckas cBsi3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUN


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

[leproanueckuii 3aKOH U
[Iepuoanueckas cucrema

3.1
XUMHUYECKHX 3j1eMeHToB [[. 1.
MenneneeBa. CtpoeHue atroma
XumMuyeckas CBS3b.

3.2 OKHUCIUTENbHO-

BOCCTAaHOBUTCIIbHBIC PCAKITUN

Uroro no pazgeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB 110
I[TPOT'PAMME

15

68

bu6nuoreka [JOK
https://m.edsoo.ru/7f41837¢c

bu6nuoreka [JOK
https://m.edsoo.ru/7f41837¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

bu6nuoreka [JOK
https://m.edsoo.ru/7f41837¢



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

9 KJIACC

Ne i/

Paznea 1.

11

1.2

1.3

HanmeHnoBaHue pa3jieioB U TeM
NPOrpamMMbl

BemecTBo 1 XMMHYECKHE PeaKIHU
[ToBTOpenue u yriryOiaeHne 3HaHUN
OCHOBHBIX Pa3/esioB Kypca 8 kiacca
OCHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHUX
peakuuii

DJIEKTPOIUTHYECKAS JUCCOLHALIHS.
XUMHYECKUE PEAKIIUU B pacTBOPAX

Hroro no paszneny

Pazgea 2.

2.1

2.2

2.3

2.4

HeMeranasl M MX cOeTUHEHUS

OO01ast XapakTepUCTHKA XUMHUYECKUX
aneMeHToB VIIA-rpynmnsl. ["anorenst

OO0mmas xapakTepUCTHKA XUMHUECKUX
anemeHToB VIA-rpynmel. Cepa u e€
COEIMHEHUS

OO61mas xapakTepUCTHKa XUMUYECKUX

anemeHToB VA-Tpynmsl. A3ot, hochop u ux

COEJTMHEHUS
OO0m1as XxapaKTepUCTUKa XUMHUECKUX
aneMmeHToB |VA-rpynnsl. Yriaepona u
KPEMHHUI U UX COETUHEHHUS

Hroro no pasneny

KoanuyecTBO 4acoB

Bcero

17

25

KoHnTpoibHbIe
padoThI

IIpakTHYecKue
padoTsI

DJIeKTPOHHbIE
(uudgposrbie)
o0pa3oBaTe/ibHbIE

pecypchbl

but6mmoreka [JOK
https://m.edsoo0.ru/7f41a636

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bub6mmoreka [IOK
https://m.edsoo.ru/7f41a636

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

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

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



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

Pa3pen 3. MeTa/sibl M HX COeTUHEHU ST

3.1 OO01Ire CBOMCTBA METAILIOB

3.2 Baxwueiinime MeTayuibl U UX COSTUHEHUI

Hroro no paszneny

Pa3nea 4. Xumus u oKpy:Kapmas cpena

4.1 BemectBa 1 MaTepraisl B )KU3HU 4EJIOBEKA
Hroro no paszneny
PesepBHoe Bpems

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME

16

20

68

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bu6nunoreka [IOK
https://m.edsoo0.ru/7f41a636

but6mmoreka [IOK
https://m.edsoo0.ru/7f41a636



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




IHOYPOYHOE IIVTAHUPOBAHUE

8 KUIACC
Ne
wn Tema ypoka

[IpenmeT xumuu. Poap XuMuu B )KU3HU
yejoBeka. Tena U BelecTsa

IlonsTue o METOJaX IMO3HAHUA B XUMHH

[Ipaktuueckas padora Ne 1 «IIpaBuna
paboThl B 1a00paTopun U MpUEMBI
oOparreHus ¢ J1abopaTopHbIM
000pyIOBaHUEM»

Yuctele BemiecTBa U cmecu. CrmocoObl
pasaeneHus cMecen

[Ipaktuyeckas padora Ne 2
«Paznenenue cmecelt (Ha mpumepe
OUYMCTKU OBAPEHHOM COJN)»

ATOMBI 1 MOJIEKYJIBI

XUMHUYECKHUE JIEMEHTBI. 3HAKU
(CMMBOJIBI) XUMUYECKUX 3JIEMEHTOB

[IpocThie u cnoxHBIE BEeLeCTBa

ATOMHO-MOJIEKYJISIPHOE YUEHUE

Koan4yecTBo 4acoB

Bcero

KoHTpoibHbIe
padoThI

IIpakTHYeckue
padoThl

JlaTa
U3yYeHUs

DJIEKTPOHHBIE
uugposbie
oOpa3oBaTte/ibHbIE

pecypchl

bubmnoreka LJOK
https://m.edsoo.ru/ff0d210c

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d227e

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d23dc

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d26ca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d28c8

but6mmoreka [IOK
https://m.edsoo.ru/ff0d2a6¢c

bubmuoreka [{OK
https://m.edsoo.ru/ff0d2be8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2a6¢c

bubmuoreka [{OK
https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

10

11

12

13

14

15

16

17

18

19

20

21

3aKOH ITOCTOSIHCTBA COCTaBa BEIIECTB.
Xumnueckas popmyna. BaieHTHOCTD
aTOMOB XMMHMUYECKHUX 3JIEMEHTOB

OtHocuTenbHAas aTOMHas Macca.
OtHocuTenbHas MOJICKYJIsIpHAad Macca

MaccoBas 10i1st XUMHYECKOTO
DJIEMEHTA B COEAUHEHUU

KomanuectBo BemecTBa. Moub.
MonsipHast macca

du3znyecKknue U XUMUYECKUE SIBICHMS.
XuMu4ueckas peaKknuid

[Ipu3Haky u yciioBUs MPOTEKAHUS
XMMHYECKHUX PEaKIUN

3aKOH COXpaHEHHUsI MacChl BEIIECTB.
XHWMHWYECKUE YPABHEHMS

Brrurcnenust KoIu4ecTBa, MacChl
BEIIECTBA 110 YPABHEHUSM XUMUYECKUX
peaxkuuii

Knaccudukanus XuMUYeCKnX peakiuii
(coenuHeHHS, PA3IOKEHHS,
3aMeleHus, oOMeHa)

M. B. JIoMOHOCOB — y4€HBII-
sHnukIoneauct. O000mEeHe
CHCTEMATU3aIUs 3HAHUH

KonTponbnas padora Nel no teme
«BCHIGCTBa U XUMHUYCCKUC PCAKIITNH»

Bosnyx — cmecsk razos. CoctaB
Bo3ayxa. Kucinopoa — sneMeHT u

bubmuoreka [{OK
https://m.edsoo.ru/ff0d2eae

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d323c

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d350c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5230

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d37fa

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d3al6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d3b88

but6mmoreka [IOK
https://m.edsoo.ru/ff0d5708

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3f34

bu6morexa [JOK
https://m.edsoo.ru/ff0d40c4

bub6mmorexa [JOK
https://m.edsoo.ru/ff0d4290

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

22

23

24

25

26

27

28

29

30

31

npocroe BeuecTBo. O30H

dusnueckue U XUMUYECKHAE CBOMCTBA
KHCJIOpoJia (PeaKIuy OKUCICHUS,
ropenue). [lonstue 06 okcumax

CriocoOblI MosTy4eHus KUCI0po/ia B
1a00paTOPUN U TPOMBIIIIICHHOCTH.
[Tpumenenue kucnopoaa

TennoBoii 3¢ ekt XuMuIecKoit
PEaKIyu, TIOHSITHE O
TEPMOXUMHUYECKOM yPaBHEHHH, K30~ U
SHIOTEPMHUECKUX PEAKIIHIX

TorumBo (HedTh, yroib U METaH).
3arps3HeHue BO3/AyXa, CIIOCOOBI €ro
MPEIOTBPAIICHUS

[Ipaktuueckas padora Ne 3 mo Teme
«ITonyuyenue u cobupaHue KHCIOPOa,
HU3y4YEHHUE E€r0 CBOMCTB)

Boaopoa — snemMeHT u nmpocroe
BelecTBO. Haxoxnenue B npupoje
du3nyeckre 1 XUMHUUYECKHE CBOICTBA
Bosiopoaa. [Ilpumenenne Bogopoaa

TloHATHE O KHCIIOTAX U COMIX

CrniocoOnlI nosty4eHus BOAOPOa B
naboparopun
IIpaxkTuyeckas padota Ne 4 o Teme

«ITonyuyenue u cobupanue BOAOpoO/a,
HU3y4YECHHUE Er0 CBOMCTB)

bubmnoreka LJOK
https://m.edsoo.ru/ff0d4614

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d497a

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d4790

bub6mmoreka [JOK
https://m.edsoo.ru/ff0d4c4a

but6mmoreka [IOK
https://m.edsoo.ru/ff0d4ae2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bub6mmorexa [JOK
https://m.edsoo.ru/ff0d50d2

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d4dd0

bubmuoreka [{OK
https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

32

33

34

35

36

37

38

39

40

41

42

ModsipHblii 00bEM Ta30B. 3aKOH
ABoraapo

Brruucnenus o6béma, KonuyecTna
BEIIECTBA Ia3a 10 €ro U3BECTHOMY
KOJINYECTBY BELIECTBA WU 00BEMY

Brruncnenns o06EMOB ra3oB 1o
YPaBHEHHUIO PEAKIIMK Ha OCHOBE 3aKOHA
00BEMHBIX OTHOILIEHUHN I'a30B

dusznyeckue 1 XUMHUYECKHE CBOMCTBA
BOJBI

CocraB ocHoBauuii. [Tousrue 00
WHJIMKAaTOpax

Boz[a KaK paCTBOPHUTCIIb. HaCLIH_IeHHBIe
1 HCHACBIIICHHBIC paCTBOPBLI. MaccoBas
A0JI1 BEIIECCTBA B paCTBOPEC

[IpakTuueckas padora Ne 5 o Teme
«ITpuroroBieHue pacTBOPOB ¢
onpeaenEHHON MacCOBOM J10eH
PacTBOPEHHOTO BEIICCTBAY
KonTponbhas padora Ne2 no teme
«Kucnopoa. Bogopoxa. Boga»
Oxcupspl: cocTaB, KacCUPUKALINS,
HOMEHKJIaTypa

[Tony4yeHue u XUMHUYECKUE CBOMCTBA
KHCIIOTHBIX, OCHOBHBIX U aM(pOTEPHBIX
OKCHJIOB

OcHoBaHHUs: COCTaB, KIacCU(pUKAIIHS,
HOMEHKJIaTypa

bubmuoreka [{OK
https://m.edsoo.ru/ff0d542¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d55a0

bubmnoreka LJOK
https://m.edsoo.ru/ff0d5708

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d587a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d59e2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5b40

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d5eba

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d6342

bubmuoreka [{OK
https://m.edsoo.ru/ff0d664e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d664e

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
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45

46

47

48

49

50
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52

53

ITonyueHne U XMMHUYECKHE CBOMCTBA
OCHOBaHUHI

Kucnortsl: coctas, kiaccudukanus,
HOMEHKJIaTypa

[TonydyeHnue u XuMHUUYECKHE CBOMCTBA
KHUCJIOT

Conu (cpenHue): HOMEHKIATypa,
CHOCOOBI OJTYYCHHUS, XUMHUYECKHE
CBOMCTBA

IIpakTuyeckas pabora Ne 6. Pemienue
9KCIIEPUMEHTAJIBHBIX 3a1a4 110 TEME
«OCHOBHBIE KJIaCChl HEOPraHUYECKHUX
COECIMHEHUI

I'enetnueckas cBSI3b MCXKAY Ki1aCCaMH
HCOPTraHNYCCKUX CO€JUHECHUI

O000I11IeHIE U CUCTEMATHU3aLUs 3HAHUH

KonTponbnas padora Ne3 no teme
"OCHOBHBIE KJIACChl HEOPTaHUUECKUX
coequHeHun"

[TepBbie mOMBITKY KIacCUPUKAITIT
XAMUYECKHX dJIeMeHTOB. IToHATHE O
rpynmnax CXOIHBIX 3JIEMEHTOB
[Tepronuueckuii 3aKOH U
[Tepuoanueckasi cucTeMa XUMUYECKUX
anemenToB 1. Y. MenaeneeBa

[Iepuonsl, rpynmel, MOATPYIIIBI

bubmuoreka [{OK
https://m.edsoo.ru/ff0d67ca

bubmnoreka LJOK
https://m.edsoo.ru/ffOdfee2

bu6mmorexa [JOK
https://m.edsoo.ru/ff0dfee2

bu6mmoreka [JOK
https://m.edso0.ru/00ad9474

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9b7c

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9a50

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ela

bu6mmorexa [JOK
https://m.edsoo.ru/00ad9ffa

bu6mmorexa [JOK
https://m.edsoo.ru/00ada52c

bub6mmorexa [JOK
https://m.edsoo.ru/00ada52c



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
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57

58

59

60

61

62

63

64

Crpoenue atomoB. COCTaB aTOMHBIX
saep. M3oTonsl

CtpoeHue 371eKTPOHHBIX 000JI04eK
aTOMOB 3JIeMeHTOB [lepuoanueckoit
cuctemsl /. 1. MeHnaeneeBa
XapakTepucTuKa XUMHIECKOTO
3JIEMEHTA IO €ro MOJIOKEHUIO B
[Tepuonuueckoit cucreme /1. U.
Menneneena

3navenue [leproaudyeckoro 3akoHa s
pa3BuTHUA HayKu U npaktuku. /. 1.
MenpeneeB — y4€HbIH, MTe1aror u
rpa)<IaHuH

PeseprubIil ypok. O6001eHNE U
cUCTEeMaTH3aIlus 3HaHUH /
Bcepoccuiickast mpoBepouHas paboTa
Kontponbnas padota Ne4 o teme
«Ctpoenne atoMa. XUMUYECKas CBS3bY
/ Beepoccuiickast mpoBepodHasi pabota
DIEeKTPOOTPULIATETLHOCTh ATOMOB
XUMUYECKHUX AJIEMEHTOB

HNonnag xumMuyeckas cBA3b

KoBanenTHas MoJrsIpHad XUMHUYCCKasd
CBA3b

KoBanenTHas HEIMOJIsIpHad XUMHUYCCKast
CBs3b

CreneHp OKUCICHUA

bubmuoreka [{OK
https://m.edsoo.ru/00ada342

bu6mmoreka [IOK
https://m.edsoo.ru/00ada6bc

bubmnoreka LJOK
https://m.edsoo.ru/00ada824

bu6mmorexa [JOK
https://m.edsoo.ru/00ada96e

bu6mmorexa [JOK
https://m.edsoo.ru/00adb33c

bu6mmoreka [JOK
https://m.edsoo.ru/00adb486

but6mmoreka [IOK
https://m.edsoo.ru/00adaab8

bu6mmoreka [IOK
https://m.edsoo.ru/00adac34

bu6mmoreka [IOK
https://m.edsoo.ru/00adaab8

bu6mmorexa [JOK
https://m.edsoo.ru/00adaab8

bu6mmorexa [JOK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

65
peakuuu

66 OxuciIuTEIN U BOCCTAHOBUTEIN
PesepBHelit ypok. O6o01meHue 1

67 CUCTEMATHU3AaIWs 3HAHUH 10 TEME
«Ctpoenne aroma. XUMHAYECKas CBS3b)

68 PeseprubIil ypok. O6001IeHNE 1

cHCTeMaTHu3alus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

68

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

bu6mmoreka [JOK
https://m.edsoo0.ru/00adb076

bu6mmoreka [IOK
https://m.edsoo0.ru/00adb076

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch?2

bubmnoreka LJOK
https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

Ne
n/n

Tema ypoka

Ilepnonnueckuil 3aK0H.
[lepuoauueckas cuctema
XHMHYECKUX djieMeHToB /I, M.
MeneneeBa

3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XUMHUYECKHUX JIEMEHTOB
MEePBBIX TPEX MEPHUOIOB
Knaccudukanus 1 HOMEHKIATypa
HEOPTaHMUYECKUX BEIICCTB

Buap xumMudeckoil CBSI3HM U THITBI
KPUCTAITUMYECKHUX PEIIETOK

Kontponbnas padora Nel mo teme

«IToBTOpeHue U yriyoieHue 3HaHui
OCHOBHBIX pa3/IeNioB Kypca 8 kiacca»

Krnaccudukaius XuMHIECKUX

peaxiuii Mo pa3IuyHbIM MPU3HAKAM

IToHsiTHE O CKOPOCTU XMMHUYECKOMN

pcaKkuu. ITonsiTHE O TOMOT'CHHBIX U

FETCPOrCHHBIX PCAKIUAX

ITonsiTHE O XUMHYECKOM paBHOBECHUH.

cDEIKTOpH, BJIMAIOIINE HAa CKOPOCTH

XUMHYECKON pCaKknuuu U MOJI0KCHUC

KoanuecTBO 4acoB

KoHnTpoibHbIe

Bcero
padoThI

IIpakTHYeckue
padoTsbI

JlaTa
U3YYCeHUS

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

bubmnoreka LJOK
https://m.edsoo.ru/00adb59e

bu6mmorexa [JOK
https://m.edsoo.ru/00adb6b6

bu6mmoreka [JOK
https://m.edsoo.ru/00adb7e2

bu6mmoreka [IOK
https://m.edsoo.ru/00adbac6

bubmuoreka [JOK
https://m.edsoo.ru/00adbcb0

bubmuoreka [{OK
https://m.edsoo.ru/00adbe9a

bu6mmoreka [IOK
https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

10

11

12

13

14

15

16

17

18

19

XUMHUYCCKOTI'O paBHOBECUA

OKHUCINTEIHHO-BOCCTAHOBUTEIILHEIE
peaKIuu

Teopus 3AEKTPOIUTUYECKON
muccomuanmy. CHIIbHBIE U cl1a0bIe
AJICKTPOJIATHI

HonHble ypaBHEHHs peaKIUil

XUMHUYECKHE CBOMCTBA KUCIIOT U
OCHOBAaHUH B CBETE MPEACTaBICHUI
00 2JIEKTPOIUTUYECKON JUCCOIHAITTT

XMMHYECKHE CBOMCTBA COJIEU B CBETE
MpeACTaBICHUI 00
AIEKTPOJIUTUYECKON AUCCOLUALINHI

[TonsTHE O rupoNU3€E CONEn

O000111eHHUE U CUCTEMATU3ALMS
3HAHUHN

[TpaxTrueckas padorta Ne 1.
«Perienune sxcnepruMeHTalIbHbBIX
3a/1au

Kontponbnas padota No2 o Teme
«DNEKTPOIIMTHYECKAS TUCCOLIUAIIHS.
XUMUYECKUE PEaKIIUH B PACTBOPAX»

OO0mas xapakTepUCTHKA TaJIOT€HOB.
XUMHYECKUE CBOMCTBA HA PUMEPE
XJopa

Xnoposogopoa. CoJisiHast KUCIOTA,

bubmnoreka LJOK
https://m.edsoo.ru/00adcade

bu6mmorexa [JOK
https://m.edsoo.ru/00adcd68

bu6mmorexa [JOK
https://m.edsoo.ru/00add448

bubmuoreka [JOK
https://m.edsoo.ru/00add5d8

bu6mmoreka [IOK
https://m.edsoo.ru/00add8b2

bu6mmoreka [IOK
https://m.edsoo.ru/00add9d4

bu6mmoreka [IOK
https://m.edsoo.ru/00addd12

bu6mmoreka [IOK
https://m.edsoo.ru/00addbfa

bu6morexa [JOK
https://m.edsoo.ru/00addecQ

bub6mmorexa [JOK
https://m.edsoo.ru/00addfe2

bub6mmorexa [JOK


https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

20

21

22

23

24

25

26

27

28

XUMHUUYECKHE CBOMCTBA, MOJy4YECHUE,
MIPUMEHEHUE

[TpakTrueckas padora Ne 2 o Teme
«Ilomyuenue CoSIHON KUCIIOTHI,
HU3y4YEeHHUE €€ CBOWCTBY»

Brruucnenus no ypaBHeHHSIM
XUMHYECKHUX PEAKLUI, €CIIU OAUH U3
peareHToB J1aH B U30bITKE

OO0m1as XxapaKTepUCTUKA DJIEMEHTOB
VIA-rpynmbt

AnnoTpornHble MOAU(UKALIUY CEPBI.
Haxoxnenue cepbl 1 €€ cOeIMHEHU I
B IIpUpOJIe. XMMUYECKHE CBOMCTBA
cepbl

CepoBonopof, CTpoeHHUE,
¢du3nueckre 1 XUMUYECKHE CBOICTBA
Oxkcuasl cepsl. CepHas KUCIOTA,
¢bu3nueckre 1 XMMUYECKHE CBOMCTBA,
pUMEHEHNe

XHUMHUYECKUE PEAKLIAH, JICKAIINE B
OCHOBE TMPOMBIIIIEHHOTO CIToco0a
MOJTYy4YE€HHSI CEPHON KUCIIOTHI.
XUMHUECKOE 3arps3HEHUE
OKPY’KaIOIIEeH cpeibl COETUHEHUSIMU
cephl

Brruncnenne MaccoBOU OJIU BRIXOA
MPOAYKTa peaKIuu

OO0mras xapakTepUCTHKA 3JIEMEHTOB

https://m.edsoo.ru/00ade104

bu6mmoreka [IOK
https://m.edsoo.ru/00ade348

bubmnoreka LJOK
https://m.edsoo.ru/00ade488

bu6mmorexa [JOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [JOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [IOK
https://m.edsoo.ru/00ade802

bu6mmoreka [IOK
https://m.edsoo.ru/00adea28

bu6mmorexa [JOK
https://m.edsoo.ru/00adec8a

bu6mmorexa [JOK
https://m.edsoo.ru/00adec8a

bu6morexa [JOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

29

30

31

32

33

34

35

36

VA-rpynnsl. A30T, pacipocTpaHEHHE
B IIpupoe, pu3nveckue u
XUMHYECKHE CBOWCTBA

AMMHak, ero pu3nvecKue u
XMMHUYECKHE CBOMCTBA, IIOJIy4YEHHUE U
IIPUMEHEHHE

[TpakTrueckas padora Ne 3 o Teme
«[lonyyenne aMMuaka, u3y4eHue ero
CBOWCTB»

A3oTHas Kuciora, e€ pusnueckue u
XUMHYECKHE CBOWCTBA

Hcnonp30BaHnEe HUTPATOB U COJIEH
aMMOHHS B KQUeCTBE MUHEPATHHBIX
yaoopenuit. XumMuueckoe
3arps3HEHUE OKPY KAIOIIEeH Cpeibl
COEJIMHEHUSIMU a30Ta

dochop. Oxeun pochopa (V) u
docdopHas kuciota, pusndeckue u
XMMHYECKHE CBOMCTBA, MOJIYYEHUE

Hcnonb3oBanue pocdaToB B
Ka4yecTBE MUHEPAJIbHBIX y100pEeHUH.
3arpsi3HeHue NPUPOTHON Cpeibl
dbocdaramu

VYraepon, pacipocTpaHEeHHE B
npupoze, GU3nIecKue 1 XUMUYECKUE
CBOMCTBA

Oxkcunel yraeposa, ux Gpusndeckue u
XUMHYECKHE CBOICTBA.

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

bu6mmoreka [IOK
https://m.edsoo.ru/00adf004

bubmnoreka LJOK
https://m.edsoo.ru/00adf180

bu6mmorexa [JOK
https://m.edsoo0.ru/00adf306

bu6mmoreka [JOK
https://m.edso0.ru/00adf518

bu6mmoreka [JOK
https://m.edsoo.ru/00adf68a

bu6mmoreka [IOK
https://m.edsoo.ru/00adfc20

bubmuoreka [{OK
https://m.edsoo.ru/00adfd9c

bu6mmorexa [JOK
https://m.edsoo.ru/00adfebe



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
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41

42

43

44

DKosoruyeckure npoodIeMsl,
CBA3aHHbIE C OKcuJoM yraepoaa (IV)

VYrospHasg KUCIOTa U €€ COJIN

[TpakTuyeckas padora Ne 4 o Teme
"[losrydyeHne yriekucioro rasa.
KagectBeHnHas peakius Ha KapOOHAT-

n

HOH

HCpBOHaLIaJ'IBHBIG MOHATHS 00
OpTraHU4YCCKUX BCIICCTBAX KaK O
COCAUHCHUAX yTIJICpOoaa

erMHI/Iﬁ " €ro COCAMHCHUA

ITpaxTnueckas padota Ne 5. Pemmenue
AKCIIEPUMEHTAJIbHBIX 33724 110 TEME
«Baxueie HeMeTauIbl U UX
COCTMHEHUS

KoHnTtponbhas padota Ne3 mo teme
«Baxkueinme HeMeTalJIBI M UX
COETUHEHMS

OO0m1as XxapakTepuCcTUKa XUMHIECKUX
AJIEMEHTOB — METAJLIOB.
Meramnnueckas CBA3b U
MeTaJuIMuecKasi KpucTajuinueckas
pemérka. Pu3n4YecKue CBOMCTBA
METAJUIOB

XUMHAYECKHUE CBOUCTBAa METAJIJIOB.
DIEeKTPOXUMHUYECKUH Psifl
HaANPSDKEHUH METaIIOB

bu6mmoreka [IOK
https://m.edsoo0.ru/00ae006¢

bu6mmoreka [IOK
https://m.edsoo.ru/00ae027¢e

bu6mmoreka [IOK
https://m.edsoo.ru/00ae054e

bu6mmoreka [IOK
https://m.edsoo.ru/00ae080a

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0bf2

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0el18

bu6mmoreka [IOK
https://m.edsoo.ru/00ael103e

bu6mmoreka [IOK
https://m.edsoo.ru/00ael1156



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
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54

55

56

O61ue crocoObl MOTyYeHHS
MeTaiuioB. CruiaBel. BelyuciieHust mo
YPAaBHEHUSAM XUMUYECKUX PEAKIIHM,
€CJIM OJINH U3 PEareHTOB COJCPIKHUT
HpUMECH

IlousTue o KOppO31uHu METAJIJIOB

[llenouHple METaIIIbI

Oxcuipl ¥ THIPOKCH]IBI HATPUS U
KaJIns

[IlenoyHO3eMENBHBIC METAIIITBI —
KaJILIUA 1 MarHui

Baxueiinme coeauHeHNUS KaJlbIU

O000111eHHUE U CUCTEMATU3ALMS
3HAHUHN

JKEcTKOCTEH BOOBI U CITOCOOEI €8
yCTpaHEHUs

ITpakTrueckas padora Ne 6 o Teme
"YKEcTKOoCTh BOJIBI M METOIBI €€
ycTpaneHus"

AJTroMAHAN

AM@oTepHbIe CBOWCTBA OKCUA U
THJIPOKCHUIA

Kemnezo

bu6mmoreka [JOK
https://m.edso00.ru/00ae1156

bubmmorexa [JOK
https://m.edso0.ru/00ae1278

bu6mmorexa [JOK
https://m.edsoo.ru/00ael14b2

bu6mmorexa [JOK
https://m.edsoo.ru/00ae14b2

bub6mmoreka [JOK
https://m.edsoo.ru/00ael15e8

bu6mmoreka [IOK
https://m.edsoo.ru/00ael15e8

bu6mmorexa [JOK
https://m.edso0.ru/00ae1886

bub6mmoreka [JOK
https://m.edsoo.ru/00aelae8

bub6mmorexa [JOK
https://m.edsoo.ru/00aelc64

bub6mmorexa [JOK
https://m.edsoo.ru/00aelc64

bubmuoreka [{OK
https://m.edso0.ru/00ae1d86



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
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64

65

66

67

Oxcuipl, THIPOKCUIBI M COITH JKele3a
(IT) u xenesa (II)

O000111eHrE U CUCTEMATU3ALMS
3HaHUU

[TpakTuueckas padbora Ne 7. Pemenue
AKCIIEPUMEHTAJIBHBIX 33724 110 TEME
«Baxneimuye MeTalIbl M UX
COEIMHEHU

Brrancnenus mo ypaBHEHUAM
XUMHUYECKHUX PEAKIIHH, eCITH OJMH U3
pCareHTOB JIaH B U30BITKE HITU
COJICP)KUT IpUMECH. Berancienus
MacCOBOH J0JM BbIXO/a MPOIYKTa
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJILHON MIPOT'PAMMBI

8 KVIACC

Kox
NpoBepsieMoro
pe3yJibTara

1

11

1.2

1.3

14

1.5

1.6

1.7

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS] OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHMs

I1o Teme: «HepBOHa‘IaJ'IBHBIe XUMHUYCCKUC ITOHATH

pacKpbIBaTb CMBICII OCHOBHBIX XHMHUYECKHX TIOHSTHH: aToM,
MOJIEKYJIa, XMMHYECKHUH SJEMEHT, MPOCTOE BEHIECTBO, CIIOXKHOE
BEIIIECTBO, CMeECh (OJHOPOJHAS W HEOJHOPOJHAs), BaJCHTHOCTD,
OTHOCUTENIbHAS aTOMHAsi W MOJIEKYJIsIpHAsh Macca, KOJIMYECTBO
BEIIIECTBA, MOJIb, MOJISIpHAsT Macca, MaccoBas OIS XUMHYECKOTO
3J€MEHTa B COCJUHEHUHU, MOJISPHBIM 00bEM, XUMHUYECKasl peakius,
KIaccuukanus — peakiuili:  peakuuu — COSAUHEHHUS,  PEaKIHUH
pa3NoKEHUs, PpEeaKlUy 3aMCeIICHHs, pEeakiuu OoO0MeHa, JK30- U
SHJOTEPMHUUYECKHE PEAKIMH, TEIUIOBOH 3(¢eKT peakiuu, pacTBop,
MaccoBas JI0JIsI BEIIeCTBa (MPOIEHTHAsI KOHIIEHTPAIlKs) B paCTBOPE
WJUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX MOHATUUA M
HpI/IMeHHTB OTHU ITIOHATUA HpI/I OIIMCAaHUU BCIICCTB U UX npeBpameHHﬁ
WCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIUKY JUJIsl COCTaBiieHUS (popmyn
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

pacKpbIBaTb CMBICI  3aKOHOB COXpPAHEHHS MacChl  BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHUS, 3aKOHA
ABoraapo

OTIpENIeTATh  BAJICHTHOCTh aTOMOB  DJJIEMEHTOB B  OWHApHBIX
COCINHCHUAX

KJIaccu(UIUPOBaTh XMUMHUYECKHE peakmuu (M0 YHUCIy M COCTaBy

Yy4acTBYIOUINX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3 (heKTy)

BBIYUCIIAT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYKO MAaccChl

BCIICCTB
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3.1

BBIUYUCIIATH MACCOBYIO JOJIO XHMHUYCCKOTO DJJICMCHTA II0 (bopMyJIe

COCOUHCHHS,
BBIYMCIISATh MAaCCOBYIO JIOJIIO BELIECTBA B PaCTBOPE

MPUMEHSTh €CTECTBEHHOHAYYHBIE METOJbI TIO3HAHUS — HAOIIO/ICHUE,
W3MEpeHue,  MOJECIHUPOBAHME,  OSKCIEPUMEHT  (peaJbHbIl U

MBICJICHHBIH )
ITo Teme: «BaxHenmue npeacTaBUTEIM HEOPTaHUYECKUX BEILIECTBY

pacCKpbiBaTb CMBICJI OCHOBHBIX XHUMHUYCCKUX MMOHSATHM: OKCHUn,

KHCJI0Ta, OCHOBAaHUEC, COJIb

OMpCACIIATh NPHUHAMJIC)KHOCTh BCHICCTB K OHpeI[CJ'IéHHOMy KJ1aCcCy

coefiMHeHuil o popmysam
KJIacCH(UIIMPOBATH HEOPTAaHUYECKUE BELIECTBA

XapakTepu3oBaTh (OMUCHIBATH) OOLIME XUMHUYECKHE CBOICTBa
BEILECTB PA3JMYHBIX KJIACCOB, MOJTBEpXkasi OMHCAHUE MpPUMEpPaMU

MOJICKYJISIPHBIX YPAaBHEHUIN COOTBETCTBYIOLIUX XUMHUUECKUX PEaKIIHii

IMPOIrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCHMOCTH OT HX
Ka4CCTBCHHOI'O COCTaBa, BO3MOXHOCTU IMPOTCKAHUA XHUMHUUYCCKHUX

IPEBpaICHH B Pa3IMUHbIX yCIOBUIX

CIENOBaTh MpAaBWJIAM I[OJb30BAaHHS XUMHUYECKOM TOCYAOM H
1a0opaTOpHBIM 000pYy/IOBaHMEM, a TaKXKe IMpaBWiIaM OOpaIleHus ¢
BEIIECTBAMU B COOTBETCTBUU C HUHCTPYKUUSMHU IO BBINOJIHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB MO TOJYYEHHUIO M COOMpPAHUIO
ra3oo0pa3HbIX BelIeCcTB (BOJOPOAA U KHCIOPOJAA), MPUTOTOBICHUIO
pacTBOpOB € ONPEACIEHHOM MacCOBOWM JOJIEM PacTBOPEHHOIO
BEIECTBA, MJIAHUPOBATH U MPOBOJUTH XMMHUECKHUE SKCIIEPUMEHTHI I10
pacno3HaBaHUI pPACTBOPOB WIEJIOYEW U KHUCIOT C IOMOUIBIO
HWHIMKATOPOB (JaKkMyc, (heHondTanent, METUIOPAHK U IPYTHUE)
MPOBOAUTH PAcU€Thl 10 YPaBHEHUIO XUMUYECKOI peakiuu

I[Io Teme: «llepnommyecknii 3akoH u Ilepmommueckas cucrema
xumuyeckux 3iemeHtoB JI. W. MengeneeBa. CtpoeHue aTOMOB.
Xumunyeckas cBsi3b. OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUI
PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX MOHSTHH: SIpO aToMa,

SHCKTpOHHBIﬁ clion aroMa, aTOMHasiz 0p6I/ITaJ'Ib, paauyc atroma,

XUMHYCCKas CBA3b, IMOJIIpHAd W HCMOJIKIpHAad KOBAJCHTHAA CBA3b,
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9 KUIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

1

11

QJICKTPOOTPULATCIIBHOCTh, HWOHHAA CBA3b, HOH, KA4THOH, 4HUWOH,

CTCIICHb OKHCJICHHUA
KJIaCCI/I(bI/IL[I/IpOBaTL XUMHNYCCKUEC 3JICMCHTBI

OIMCHIBATh M XapaKTepu3oBaTh Tabnu4Hyio ¢opmy Ilepuonnueckoit
CHUCTEMBbl XMMHYECKHMX DJEMEHTOB: pa3iuyaTh IOHATUS «IJIaBHAs
noarpynmna (Arpynma)» u «mobounas mnoxarpymma (brpymma)y,

«MaJible» U «OOJIBIIHE) NEpUOAbI

packpeiBaTh cMbich llepmoamueckoro 3akona [[.M. MeHnneneena:
J€EMOHCTPUPOBATh TOHUMAaHUE MEPUOANUECKON 3aBUCUMOCTH CBOWCTB
XUMHUYCCKHUX DJJIEMCHTOB OT HX IIOJOXKCHHUSA B Hepnonnqecxoﬁ

CHUCTEMC

COOTHOCUTh  0003Hau€HHUs, KOTOpblE HUMEITCI B  Tabnuue
«lleppognyeckass  cucremMa  XUMUYeCKHX  dneMeHToB .M.
MenzeneeBa» € UYUCIOBBIMM XapaKTEPUCTHKaMHU CTPOEHUS aTOMOB
XMMHUYECKMX DJIEMEHTOB (COCTaB M 3aps] siapa, oOliee 4uCiIo

QJICKTPOHOB U PACHPCACIICHUC UX T10 3JICKTPOHHBIM CHOHM)

OIIPCACIIATH CTCIICHb OKHCJICHUSA 9JICMCHTOB B 6I/IHapHBIX

COCAUMHECHUAX

ONpEeAeNATh BHUJ XMMHUYECKON CBsI3UM (KOBaJ€HTHAas U HOHHas) B

HCOPraHNYCCKUX COCANHCHHUAX

HpOBepﬂeMbIe NMpeaAMETHLIC PE3YyJIbTAaThl 0CBOCHUSN OCHOBHOM
oﬁpasonaTe.m)Hoﬁ nmporpamMmbl OCHOBHOI'O 001ero 06p330BaHI/Iﬂ

[To Teme: «BemiecTBO U XUMUYECKast PEAKIIMSD)

pPacKpbIBaTh CMBICI OCHOBHBIX XHUMUYECKUX IIOHATHUH: pacTBOp,
ANEKTPOJIUTHI, HEIJEKTPOIUTHI, AIIEKTPOJIUTHYECKAsT AUCCOLUAINS,
peakiMi MOHHOTO OOMEHa, KaTalu3aTop, XUMHUECKOE paBHOBECHE,
oOpaTtumble u HeoOpaTHMBble peakuuu,
OKHUCJINTEIbHOBOCCTAHOBUTEIIbHBIE peaxuuu, OKHCJIUTEND,
BOCCTAHOBHTENIb, OKHCIIEHHE M BOCCTAaHOBJIEHHE, AJUIOTPOIHS,
aMpOTEepHOCTh,  XHMHYECKas  CBA3b  (KOBAJIEHTHAs, HWOHHAf,

MeTaJ'I.]'H/I'-IeCKaﬂ), KpUCTAIIINYCCKasd peméTKa, CIIIaBBI, CKOPOCTH
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XUMHUYECKOM peaknuun

HWITIOCTPUPOBATH B3aMMOCBA3b OCHOBHBLIX XHUMHYCECKHUX MMOHATHH H

NPUMCHATH 3TU MMOHATHUA IIPU OIIMCAHUU BCIICCTB U UX HpeBpaH_[eHI/II\/'I

COCTAaBJIATb YPABHCHUA BHGKTPOHHTHHGCKOﬁ Jucconmann KHCIIOT,
IIET04YEe W COJICH, TOJHBIE M COKpaIIEHHBIE YpPABHEHHS PEAKIMI

HWOHHOTO OOMEHa

PAaCKpbIBATh CYHIHOCTH OKHCJIHUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKm/HZ

MIOCPEJICTBOM COCTABJICHUS AJIEKTPOHHOI'O OajlaHCa 3TUX peakuuit
MIPOBOAUTH PacU€Thl 110 YPAaBHEHUIO XUMUYECKOI peakiuu

Ilo Temam: «Hemertamnpl M HUX COEOUHEHUS» U «MeTawibl U HX

COCOAUHCHU»

XapaKTEepPU30BaTh (OMUCKHIBATh) 00IIME U CTICIU(PUICCKUE XUMUUECKIE
CBOMCTBA TPOCTBIX W CIIOKHBIX BEIIECTB, TOJTBEPXKIAas ONMUCAHHE
pUMEPaMHU MOJICKYJISIPHBIX U MOHHBIX YPaBHEHHI COOTBETCTBYIOIIMX

XUMHYECKHUX PEaKUI

COCTAaBJIATb YPAaBHCHUA peaKHHfI, MOATBCPIKAAIOINIUX CYHICCTBOBAHUC

TeHETUYCCKOM CBSI3U MEXKAY BCUICCTBAMU PA3JIMYHBIX KIIACCOB

IMPOTrHO3UPOBATH CBOMCTBaA BCIIECCTB B 3aBUCUMOCTH OT UX CTPOCHMH,
BO3MOXHOCTHU IMPOTCKAHUA XUMHUYCCKUX HpeBpaH_IeHI/Iﬁ B Pa3JIMYHBIX

YCIOBHUAX

CIE0BaTh MpaBWJaAM TMOJb30BAHHUS XUMHUYECKOM TOCYAOM H
71a00paTOpHBIM O0OpYIOBAaHUEM, a TAKXKe IMpaBUIaM OOpaIeHHs C
BEIIECTBAMU B COOTBETCTBUU C HUHCTPYKUUSMHU IO BBINOJIHEHUIO
71a00paTOPHBIX XUMHUYECKUX OMBITOB IO TMONTYYCHHIO W COOHWpaHHIO
ra3o00pa3HbIX BEIIECTB (aMMHAaKa U YTJIEKHUCIIOro ra3a)

MPOBOANTHh PEaKIMH, [OATBEPKIAIOIIME KAauyeCTBEHHBIH COCTAaB
pa3IMYHBIX BEIIECTB: pACMO3HABAaTh OIBITHBIM MYyTEM XJIOPHI-,
Opomun, womua, kapObonat, Qocdar, cummkar, cynbdar,
TUAPOKCUIMOHBI, KAaTHOHBI aMMOHHMS, MOHBI M3YYEHHBIX METAJLJIOB,
MIPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPTraHUUECKUX BEIIECTB

[To Teme: «XuMus U OKpYIKarOILAsl Cpeaay

pacKpbIBaTb CMBICA OCHOBHBIX XxuMuueckux moHsatuil: [IJIK
BEILECTBA; KOPPO3HUs METAJUIOB

INPUMEHATE OCHOBHBIC OIICpalluu MBICITUTETbHOHN JCATCIIBHOCTH —



aHaIM3 W CHHTE3, CpaBHEHHE, OO0O0OIIEeHNe, CHCTeMAaTHU3alINIO,
BBISIBJICHUE TPUYMHHO-CIIEJCTBEHHBIX CBSI3eM — IS U3YUYCHUS
CBOMCTB BELIECTB M XHUMHUYECKHX pEaKIHH; €CTECTBEHHOHAYYHBIE
METOJbI TIO3HAHUS — HAONIOJCHUE, H3MEpPEHUE, MOJCITUPOBaHUE,

9KCHEPUMEHT (peasbHbI U MBICIICHHBIH )



IMTPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

8 KUIACC

Kox
1

1.1

1.2

1.3

14

1.5

1.6

1.7

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

[TepBoHavYaIbHBIC XUMUYECKUE TTOHSATUS

[Ipenmer xumuu. Posnb XMMHM B KM3HM YElIOBEKa. XHMHUS B CHCTEME HayK.
Tena u BemectBa. PU3MYECKUE CBOMCTBA BEHIECTB. ATpPEraTHOE COCTOSIHUE

BCIICCTB

ITousTtue o METOJax ITO3HAaHHUA B XMMHUHU. Yucteie BCIICCTBA U CMCCH. CrocoOkbl

paszeseHus cMecen

ATOoMBI © MOJICKYJIBI. Xumnueckue d1eMeHThbl. CHMBOJBI XUMHYECKHX

9JICMCHTOB. HpOCTLIe " CJIOKHBIC BEIICCTBA. ATOMHO-MOJ’IeKy.TISIpHOG YUCHUC

XyMH4YecKas (bopMyﬂa. BaneHTHOCTE aTOMOB XMMHUYECKHX D3JIEMCHTOB. 3aKOH
IIOCTOAHCTBA cocTtaBa BCIICCTB. OtHocHUTEeNbHAS aTOMHasAa mMacca.
OtHocuTenbHas MOJICKYJISIpHAd Macca. MaccoBas 10yl XMMHYECKOTO 3JIEMEHTa

B COCAUMHCHUU

KomnuectBo BemectBa. Moisib. MosisipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl W 4YHMCIa CTPYKTYPHBIX €IWHUI] BemiecTBa. Pacu€rel mo ¢opmynam

XUMHUYECKUX COG)II/IHGHI/Iﬁ

dusznueckrue U XUMHYCCKHE SBJICHHS. XHMHYSCKAs peaknuusga nu eé MMPU3HAKH.
3aKoH COXpaHCHHUA MACChbl BCUICCTB. XuMmudeckue YPaBHCHUSI. KJ'IaCCI/I(bI/IKaI_[I/IH

XUMHUYECKHX peakiuil (COeIMHEHUS, Pa3IoKeHus, 3aMeIeHNsI, 0OMEHa)

XUMUYECKUI IKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOW MOCYI0M, € MpaBUIaMU
paboTel B JabopaTopuM W NpuéMaMu OOpalieHus C J1adopaTOPHBIM
000pyIOBaHHEM, HW3yYE€HHE W ONHUCaHWE (HU3UYECKUX CBOMCTB 00pasloB
HEOpPraHMYECKUX BEIIeCTB, HaOmoaeHue ¢u3nueckux (IIaBJIeHHE BOCKa,
TassHHUE JIbJIa, PACTUPAHHUE caxapa B CTyNKe, KUICHUE U KOHJICHCAIUs BOJbI) U
XUMHYECKHX (TOpeHHe CBeYd, [MpOKalMBaHWE METHOW  MPOBOJIOKH,
B3aUMOJICHCTBUE MeJla C KHCJIOTOM) SIBIEHUW, HaOJMIOJIEHHEe U OIMUCaHUE
NPU3HAKOB TMPOTEKAaHWsS XUMHUYECKHUX peakuuid (pa3jioxkeHHe caxapa,
B3aMMOJICIICTBHE CEpHOM KHUCIOTBI C XJIOPUJIOM Oapus, pas3jioKeHHE
ruapokcuaa menu(ll) mpu HarpeBaHuM, B3aUMOJICHCTBUE Kelle3a C PaCTBOPOM

comu meu(1l), m3ydenue crmocoOoB paszeneHus: cMecei (C MOMOIBI0 MarHUTa,
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2.2

2.3

2.4

2.5

2.6

2.7

2.8

2.9

¢uipTpOBaHMEe, BBINAPUBAHHUE, MUCTWUIALUA, Xpomarorpadus), MpoBeleHUE
OUYMCTKU MOBAPEHHOM cONM, HAOJIIOIEHUE U ONTUCAHKUE PE3YJIbTATOB POBEACHUS
OMbITA, WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMsI MAacChl, CO3JaHue MoJjenei

MOJIEKY (IIapOCTEPIKHEBBIX )
Baxneumue npeacTaBUTEIN HEOPraHUYECKUX BELIECTB

Boznyx — cmecp razoB. CocrtaB Bosnyxa. Kuciopox — anemeHT u mpocroe
BemlecTBo. Haxoxzaenue kuciopona B mpupone, (GU3NYecKMe U XUMHUYECKUe
cBoiicTBa (peakuuu ropenusi). Oxcuapl. [Ipumenenue kuciaopoma. CrocoObr
NOJy4YeHUsl KHUCIopoJa B J1abOpaTOpuM M HPOMBIILICHHOCTH. KpyroBopot

KUcIopoa B mpupoe. O30H — aJuI0TponHasi MOAU(PHUKALUS KUCIOPOIa

TennoBoil >3pPekT XUMUUECKOH peaklul, TEePMOXUMUYECKHE YPaBHEHUS, 3K30-
U DHIOTEpPMUYECKUE peaKkIiu. TOIMINBO: yroyib U METaH. 3arpsi3HEHUE BO3/AyXa,

yCHUJICHHE TapHUKOBOTO 3(h(ekra, pazpylieHrne 030HOBOTO €105

Bonopon — snemeHT M mpoctoe BemiecTBo. HaxokneHue Bomoposaa B MpUpPOJE,
¢u3uYecKkue W XMMHYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCOOBI TTOYYCHUS.

Kucnotsl u conmu
MonsipHblil 00bEM ra30B. PacuéTsl M0 XUMHUUECKUM YPABHEHUSIM

®dusznyeckue CcBoWcTBA BOAbl. Boma kak pacTBopuTeiab. PacTBOpBI.
Haceoliennbsie 1 HEHACHIILIEHHBIE PACTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBass 1ons BemecTBa B pacTBOpe. XHMHYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B Mpupojie M B KU3HU uenoBeka. Kpyroropor
BOJABI B TPHUPOJE. 3arps3HEHHWE TMPHUPOAHBIX BoJ. OXpaHa M OYHCTKA
MIPUPOHBIX BOJ

Knaccudpukanus Heopranmueckux coeaumHeHnid. Oxcuapl. Kitaccupuxarmmst
OKCHJIOB:  coJieoOpa3yromiie (OCHOBHBIC, KHCJIOTHBIE, aM(OTepHbIE) U
HeconieoOpasyromue. Homenkmarypa okcuaoB. Dus3nueckne W XUMHYECKHE

CBOMCTBaA OKCHIOB. HOJ'Iy‘ICHI/Ie OKCHI0B

OcHoBanus. Knaccudukanust ocHoBaHUM: 1IENOYM U HEPaCTBOPUMBIE
ocHoBaHus. HomeHknarypa ocHoBaHui. PU3NYECKUE U XUMUYECKUE CBOMCTBA

ocHoBaHui. [lomydyenne ocHoOBaHMM

Kucnotel. Knaccudukanus kucnor. Homenknatypa kucior. ®dusznueckue u
XMMHYECKHE CBOMCTBAa KHMCIOT. Pan aktuBHoctu MmetaimioB H.H. bekerosa.
[Tomyuyenue kucaot

Comu. Homenknatypa cosneil. @usznueckue M XUMHUYECKHE CBOWCTBA COJICH.

[Tonydenue coneit
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3.1

3.2

3.3

I'eneTnueckas cBsI3b MCKAY KJIaCCaMU HEOPTaHNUYCCKUX COCJIMHECHU I

XUMHUYECKUH  DKCIIEPUMEHT: KAayeCTBEHHOE  ONpENEICHUE  COACpKAHUA
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHE, cOOMpaHMe, paclo3HaBaHHE U M3YyUYCHHE
CBOICTB KHCJIOpOJa, HAOMIOIEHNE B3aUMOACHCTBUS BEIIECTB C KUCIOPOIOM H
YCIJIOBUSI BOZHUKHOBEHUS M MPEKpalleHUsl TOpeHUs (I1okapa), 03HAaKOMIIEHHUE C
oOpa3lilaMu OKCHJIOB U ONHMCAaHME WX CBOICTB, MOJNy4YeHHE, coOupaHue,
pacro3HaBaHUEe M U3YYEHUE CBOMCTB BOJOpojaa (TOpeHHE), B3auMOJCHCTBHE
Bojiopoza ¢ okcuaom menu(Il) (Bo3aM0oXKHO HCTIONB30BaHHE BUECOMATEPHAIIOB),
HaOmrozieHne OO0paslloB BEIIECTB KOJMYECTBOM 1 MOJIb, HCCIEIOBaHUE
OCOOCHHOCTEHl  pacTBOPEHHs BELIECTB C PA3IUYHOW PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHON MAacCCOBOM JOJIel PACTBOPEHHOIO
BEIIECTBa, B3aUMOJCWCTBHE BOJbI C MeTa/llaMu (HaTpUEeM U KaJbI[HEeM)
(BO3MOXHO MCHOJIb30BAaHUE BUJEOMATEPHAIIOB), OIPEAEICHUE DPACTBOPOB
KUCJIOT U IIEJIOYeH C TOMOIIBI0 HMHIMKATOPOB, HCCIIENOBaHHE OO0pa3loB
HEOpPraHMYECKUX BEIIECTB pPa3jMYHbIX KJIACCOB, HAONIOJCHUE W3MEHEHUs
OKpacKM HHJMKAaTOpPOB B pPAacTBOpPAaX KHCIOT M IIEJOYEH, H3y4yeHUe
B3aumoeiictBusi okcuga meau(ll) ¢ pactBopom cepHON KHUCIOTBI, KUCIOT C
METaJUIAMH, PEaKUUH HEUTpaIU3alnH, OJTy4YEHUE HEPACTBOPUMBIX OCHOBAaHUM,
BBITECHEHHE OJHOIO0 MeTaula JApPYyTMM M3 pacTBopa COJIM, pElICHHE
SKCHEPUMEHTAIBHBIX 337a4 M0 TeMe «BakHellne Kiacchl HEOPraHMYECKUX

COEIMHEHUI)

[lepuonnueckuii 3akoH u [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB
.. MenneneeBa. CTpoeHre aTOMOB. XUMHUYECKas CBSI3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIbHBIC PCAKITUN

[lepBble TOMBITKK KJIACCH(PHUKAIUM XUMUYECKUX OJJIeMEHTOB. [loHsTHE O
TPYIIax CXOJHBIX JJIEMEHTOB (IIEJOYHBIE U IIETOYHO3EMEIbHBIC METAJLIBI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yroT aMdoTepHbIe

OKCHUABI U TUAPOKCHUIBI

ITepnonnueckuii 3akoH. [lepnoanueckas cucteMa XuMUYECKUX dieMeHToB J[. M.
Meneneesa. Kopotkonepuoanast " JUIMHHOIIEPUOAHAS bopmbl
[lepuoanueckoit cucrtembl xuMuueckux anemeHtoB J[[.M. Menneneesa.
ITepuoasl u rpynnel. OU3MYECKUM CMBICI TOPSAKOBOIO HOMEpPA, HOMEpPOB

IIEPHO/Ia U TPYIIIbI DJIEMEHTA

Crpoenne atomoB. CoctaB aToMHBIX saep. M3otomnbl. Onextponsl. CtpoeHue

QJICKTPOHHBIX 000JIOUEK aTOMOB MEPBBIX 20 XHMMHYECKHX DJIEMEHTOB
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ITepuoanueckont cucremsl JI.1. MenneneeBa. XapakTepuCTUKA XUMUYECKOTO

AJIEMEHTa Mo ero nosuoxenuto B [lepuoanueckoii cucreme .M. Menneneena

3aKOHOMEPHOCTH HM3MEHEHUsl pajauyca aTOMOB XHMMHMUYECKHUX DIJIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB IO TpPyNIaM M IEPHOJAM.
3unauenue Ilepuonuueckoro 3akoHa u Ilepuoauueckoil CUCTEMBI XUMUYECKUX
3JIEMEHTOB JUIsl pa3BUTHUsSI HayKu W mnpakTuku. .M. MenneneeB — y4€Hbld U

IPpaKJJaHUH

Xumnueckass cBsizb. KoBaneHTHas (MOJsipHass M HEMOJISIPHAsi)  CBS3b.

:‘)J'IeKTpOOTpI/IHaTeJIBHOCTB XHMHYECKHX 3JIeMeHTOB. MloHHas CBA3b

Crenenp okucieHus. OKHCIUTEIFHOBOCCTAHOBUTEIIHHEIC pPCaKIunu. HpOHGCCI)I

OKHCJICHUS B BOCCTaHOBIICHUA. OKUCIUTEIN U BOCCTAHOBUTEIIH

XHUMHUYECKUMN OKCIICPUMCHT: HU3Y4YCHUC 06pa3u0B BCIICCTB MCTAIJIOB H
HEMCTAJJIOB, B3aHMOJCHCTBIE TUAPOKCHUIA IMHWHKAa C paCTBOpaMM KHCIOT H
menoqeﬁ, MMPOBCACHUC OIBITOB, WIJIKOCTPUPYIOMIUX MPUMECPbI OKUCIUTCIIbHO-

BOCCTAaHOBUTEJIbHBIX peakluil (ropeHue, peakliuu pas3ioKeH!sl, COeIMHEHUS)

IIpoBepsieMblii 3J1EMEHT COACPKAHUS

BemecTtBo 1 xumnueckas peakuus. [losropenne

[Tepnonnueckuit 3axoH. Ileprnoauyeckas cuctema Xumudeckux snemeHTos J[. 1.
MenpeneeBa. CrTpoeHue aToMoB. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOICTB
XUMUYECKHX JJIEMEHTOB IIEPBBIX TPEX MEPHUOAOB, Kalus, KaldbLUusi M UX
COCIMHEHUI B COOTBETCTBUM C IIOJIOKEHUEM DIIEMEHTOB B Ilepmonnueckoi

CUCTEME U CTPOCHUEM UX aTOMOB

Crpoenue BemecTBa: BUABl XMUMHYECKOM CBS3H. THUIBI KPUCTAUIMYECKUX
PEWETOK, 3aBUCHMOCTD CBOMCTB BEIECTBA OT THUIIA KPUCTAJUIMYECKOU PEIIETKU
U BUJa XUMUYecKkoi cBs3u. Kiaccudukanus 1 HOMEHKIIaTypa HEOpraHMUeCKUX
BEIIeCTB (MEXJIyHapoaHas U TpPUBHAJbHAsA). XUMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCAIIMUXCSA K  PA3JIMYHBIM  KJACCaM  HEOPraHWYECKUX COCIUHEHHUH,

TE€HETUYeCKas CBsI3b HEOPTaHMUECKUX BEIIECTB
Krnaccudukanusa XuMU4ecKuX peakivii Mo pa3IudHbIM MpU3HAKaM (110 YHCITy U
COCTaBy YyYaCTBYIONIMX B PEaKIMU BEHIECTB, MO TEIUIoBOMY 3(ddexTy, mo

W3MEHEHHIO CTEIIeHEH OKHCICHHS XUMHWUYECKHUX 3JICMCHTOB, IIO O6paTI/IMOCTI/I,



1.4

1.5

1.6

1.7

2.1

10 y4acTuro KaTanmaTopa). IK30- u SHAOTCPMHUYUCCKUC pcaknuu,

TCPMOXUMHNYCCKUEC YPABHCHUS. Ilonstue o CKOpPOCTH XHUMHYICCKOMN pcakuuun

[Tonatue 00 0OpaTHUMBIX M HEOOPATHUMBIX XMMHUUYECKUX peakuusx. Ilonsatue o
TOMOTE€HHBIX M TeTePOTEeHHBIX peakuusax. [IoHsATHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUAIONIME HAa CKOPOCTh XMMHUYECKOW pPEaKIUH U TOJOXKECHHE

XUMHYECCKOI'0 paBHOBECHUSA

OKUCIINTENIbHO-BOCCTAHOBUTEINIBHBIE  PEaKLUHy, JIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHON  peakuuu.  CocTaBiieHUE  ypaBHEHMM
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~PEAKUMH C HCHOJIb30BAHMEM METOJa

3JIEKTPOHHOTO OanaHca

Teopus 2JIEKTPOIUTUYECKONW TUCCOLMALUU. DJIEKTPOJIUTHI U HEDIEKTPOIIMTHI.
Karuonsl, anuonsl. MexaHu3M IUCCOLMALMU BEUIECTB C Pa3IMYHBIMU BUJIAMU
xuMudeckoi cBsa3u. Crenenp nauccouuanuu. CUIbHBIC U ClA0ble AJIEKTPOJIUTHL.
Peakiiun nonHoro obmeHa. YCIIOBHS MPOTEKAHHS PEAKIIMA MOHHOTO OOMEHa,
IIOJIHBIE U COKpPALEHHBIE WOHHBIE ypaBHEHMs peakuuid. CBONCTBA KHUCIOT,
OCHOBaHMH U cCOJell B CBETe NPEACTaBICHUNH 00 3IEKTPOIUTUUECKON

JUucconuanuu. KauecTBeHHbIe PCaKli Ha NOHBI. IlonsTue o THApOJIN3C cojieit

XUMHUECKUN HKCIEPUMEHT: O3HAKOMJICHHE C MOJAEISAMH KPHUCTAIIMYECKUX
pEelIETOK HEOpraHMYECKUX BEIIECTB — METAJUIOB U HeMeTalioB (rpadura u
ajJiMasa), CJIIOKHBIX BELIECTB (XJIOpUAA HATpHs); HCCIelIOBaHHE 3aBUCHUMOCTHU
CKOpPOCTH XHMHYECKOM peakluud OT BO3JEUCTBUS pPa3iIMYHbIX (DaKTOPOB;
UCCIIEZIOBAaHUE  JJIEKTPONPOBOJHOCTH  PACTBOPOB  BELIECTB,  Ipolecca
JMCCOLMANM  KHUCJIOT, Imenodeil M cojeld (BO3MOXHO HCIOJB30BaHNE
BUJIEOMATEPHUAJIOB); TPOBEJECHHE OIbBITOB, WUIIOCTPUPYIOIUX MPU3HAKU
MPOTEKaHUs peaklnii HOHHOTO 0OMeHa (0O0pa3oBaHUE OCajKa, BbIIEJICHHUE Ira3a,
o0pa3oBaHUe BOJbI); ONBITOB, HIUIIOCTPUPYIOLIUX HPUMEPHI OKUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX pEaKIMi (FOpeHHE, peakluu Pa3JIoKEeHUs, COCIUHEHUs);
pacro3HaBaHHe HEOPTaHWYECKHX BEIIECTB C MOMOIIbIO KAUeCTBEHHBIX PEaKIii

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIBHBIX 3a1a4
Hemerannsl u ux COCUHCHUA

OOmast xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOCHUS AaTOMOB,
XapaKTepHbIE CTeNeHU okuciaeHus. CTpoeHHne U (U3NIECKHE CBOMCTBA MPOCTHIX
BEIICCTB — TaJlOTEHOB. XWMHUYECKHE CBOWCTBA Ha TMpHUMEpe XJopa
(B3aUMOJICHCTBUE C METaJJIaMH, HEMETaUIaMH, IIejo4amu). XIIOPOBOIOPO/I.

ConsiHast KMCIIOTa, XUMUYECKUE CBOWCTBA, MOJIy4eHHE, puMeHeHue. JleiicTBue
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XJIOpa U XJIOPOBOAOPOZAa Ha OpraHHU3M YCJIOBCKA. Baxneiume XJIOpUAbl U HUX

HAaXO0XJEHUE B IPUPOJIE

OOmas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpOCHHUs
aTOMOB, XapaKTepHbIE CTENEeHN OKUcieHus. CTpoeHue u (pu3nyeckue cBOMcTBa
MPOCTBIX BELIECTB — KHCIOPOJa M CEepbl. AJUIOTPOIHBIE MOJU(PHUKAIMU
KHCJIOpo/ia U cepbl. XUMHUYecKHe cBoicTBa cepbl. CepoBOaOpOJ, CTPOCHHE,
¢usnyeckne M XUMHUYECKHE CBoWcTBA. OKCHIBI Cepbl KaK MpPEICTaBUTEIN
KUCJIOTHBIX OKCHJOB. CepHas KUCIIOTa, (U3UYECKHE M XMMHUYECKHE CBOWCTBA
(oOmme Kak mpencTaBUTENs Kilacca KHCIOT M cnernuduyeckue). XuMHU4YecKue
peakiuy, JeXalue B OCHOBE MPOMBIIUIEHHOIO CIoco0a IMOJIyd4eHUs] CEepHOM
kucnotThl. Ilpumenenne. Conu cepHOM KHUCIIOTHI, KaueCTBEHHAs peakuus Ha
cyabdar-uoH. Haxoxnenue cepbl U €€ coeqUHEHUI B mpupoje. XUMHUYECKOe
3arpsiI3HEHUE OKPYIKAIOUIEH Cpellbl COEIMHEHUSIMU Cepbl (KUCIIOTHBIE JT0K[IH,

3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIOCOOBI €ro MpeA0TBpAaIlleHuUs

OO0mas xapakTepuCTHKa 3JIeMEHTOB VA-rpynmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEPHbIE CTETIEHN OKUCIIEHUS. A30T, pacClIpOCTpaHEHUE B IIPUPO/IE,
¢dbusnueckre U XuMuUeckue cBoiictBa. Kpyrosopot azorta B mpupone. AMMHAK,
ero ¢u3MvecKue W XMMUYECKHE CBOICTBa, Mojy4yeHHe W npumeHeHue. Conu
aMMOHHMSI, UX (U3NYECKHEe M XHUMHYECKHE CBOMCTBA, MpPUMEHEHHUE.
KauectBeHHasi peakiusi HAa MOHbI aMMOHUS. A30THasi KUCJIOTa, €€ MOJIyYeHHE,
dbu3mveckue W XUMHUYECKHE CBOWCTBA (00OIMIME Kak MPEACTaBUTENS Kiacca
KUCIOT M cnenuduyeckue). Mcrnonp3oBaHue HUTPATOB M COJIEH aMMOHMS B
KauecTBE MHHEpAIbHBIX yn0OpeHuil. XUMHUYEeCKOe 3arpsi3HEHUE OKpY Karoleit
Cpelbl COeTMHEHUSMU a30Ta (KUCIOTHBIE JTOXKAM, 3arpsi3HEHUE BO3yXa, OUYBBI

1 BOJIOEMOB)

®ocdop, amtoTponHsle Moaudukanuu Gocdopa, Gusnueckue U XUMHUUECKHE
cBoiictBa. Oxcug ¢dochopa(V) u dochopnas kucinora, Qusnyeckue u
XUMUYECKHE CBOWCTBa, moiydeHue. Mcmomb3oBanue ¢docharoB B KauecTBe

MUHEpaIbHBIX YI00peHHi

OO6mas xapaktepuctuka 3yeMeHTOB I[VA-rpymmbel. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEepHBIE CTETMEHW OKHUCICHUS.  YTIEpOoX, aJuIOTPOITHBIC
MoaudUKaAIK, pacpoCTpaHeHHEe B TpUpoje, (PU3MUecKrne U XUMUYECKUE
cBoicTBa. Ancop6uusi. Kpyrosopor yriaepoaa B npupojse. OKcHUibl yriiepoaa,
X (U3NYECKHe W XUMHUYECKUE CBOICTBA, JICHCTBHE HAa JKUBBIC OPTaHU3MBI,

IMOJIY4YCHHUEC U NPUMCHCHUC. DKOJIOTHYECKHUE HpO6HCMI>I, CBs3aHHBIC C OKCHJIOM
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yraepoaa(IV); rumoresa rmo0anbHOrO MOTEIJICHUS KIWMAaTa; NapHUKOBBIM
a¢dekr. YronpHas KUCIOTa W €€ CONMU, MX (QU3HYSCKHE U XUMUYCCKUE
CBOIiCTBa, monyueHue U mpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHaT-
HoHBI. Vcnonb30BaHue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U

CEJIBbCKOM XO03sHCTBE

[TepBoHavanbpHBIC TOHATHSA 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHECHHSIX
yriepojna (MeTaH, 3TaH, 3TWJIEH, AalETUJICH, 3TaHOJ, TJIUIEPHUH, YKCYCHas
kucioTa). x cocraB m xumudeckoe crtpoeHue. [loHstne o Ouonormyecku
BRXXHBIX BEIECTBAX: J>KHMpaX, OelKax, YrieBoJaX — M WX POJH B JKU3HH
yenoBeka. MarepuaabHOE €IUHCTBO OPraHMYECKMX U HEOPTaHMYECKHX

COEIMHEHUN

Kpemuuii, ero ¢usnyeckne ¥ XHMHUYECKHE CBOMCTBA, MOJIYYCHHE U
npuMmenenue. CoenuHeHus KpeMHHsI B npupoze. OOmue mpenctaBieHus 00
okcuae kpemuusA(IV) u kpemuueBoi kucinote. CHIMKATBI, UX UCIOIb30BAHUE B
OBITY, METUIIMHE, POMBIIIEHHOCTU. BaxkHele crpouteabHble MaTepHAaIIb:
KepaMmMKa, CTEKJIO, LEMEHT, OeToH, >kene300eroH. IIpobiembr Ge3zomacHOro

HCIIOJIB30BAaHUA CTPOUTCIIBHBIX MaTCpUajioB B HOBCG,Z[HGBHOﬁ KHU3HU

XUMUYECKUH SKCIIEPUMEHT: H3ydeHHE OOpa3loB HEOPraHMYECKHUX BEILECTB,
CBOICTB COJISIHOM KHUCIJIOTBI; IIPOBEJIECHUE KAYECTBEHHBIX PEAKLUI Ha XJIOpUJ-
WOHBl W HaONIOJIEHWE MPU3HAKOB WX NPOTEKAHUS; ONBITHI, OTPAXKAIOLIUE
¢u3nyeckue 1 XMMUYECKHe CBOWCTBA raJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
WCIIOJIb30BaHNE BUJEOMATEPHANIOB); O3HAKOMJIEHHE C 00pasliaMH XJIOPUIOB
(ranmoreHu10B); O3HAKOMJICHME C oOpaslamMu cepbl U €€ COeIUHEHUSIMHU
(BO3MOXHO HCITOJIb30BAaHHWE BHUIEOMATEPHUANIOB); HAOIIOJIEHWE TIpolecca
o0yriuBaHus caxapa MoJl ACWCTBHEM KOHILEHTPUPOBAHHOM CEPHOM KHUCIIOTHI;
M3y4YeHHE XMMHYECKHUX CBOMCTB pa30aBICHHON CEpHOM KHCIOTHI, IPOBEIECHUE
KayeCcTBEHHOW peakUuMud Ha Ccyiab(par-uoH M HAONMIOJCHUWE Tpu3HaKa e¢
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3NUECKUMH CBOIICTBaMH a30Ta, pocdopa u ux
COEMHEHUI (BO3MOXKHO HCIOJIBb30BAaHUE BHJIEOMATEpUANIOB), 0Opa3laMu
a30THBIX U (oCchHOPHBIX YI0OpEHUH; OydeHUE, COOMpaHKe, pacli0O3HABAHHE U
U3yYeHHUE CBOICTB aMMHaKa; IPOBEJCHHE KAaueCTBEHHBIX PEAKIMH Ha HOH
aMMOHMST U ¢ocaT-uOH U U3yYEHHE NPU3HAKOB MX TMPOTEKaHUS,
B3aMMOJIEIICTBHE KOHLIEHTPUPOBAHHOW a30THOM KUCJIOTBHI C MEABIO (BO3MOKHO
WCIIOJIb30BaHNE BUJIEOMATEPHANIOB); HU3yUYEHHE MOJENel KPUCTAIUIMYECKUX
peméTok anmasza, rpadura, (QyisiepeHa; O3HAKOMIIEHHE C  IPOLECCOM

azcopOLMU PacTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YIJIEM M YCTPOHCTBOM
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IIpOTHUBOra3a; IOJy4YCHHUC, CO6I/IpaHI/IC, pacino3dHaBaHuC U H3YYUYCHUC CBOMCTB
YIJICKUCIIOrO0 Tasa; MPOBCACHHUE Ka4CCTBCHHBIX peaKuHﬁ Ha Kap6OHaT- n
CUJIMKAT-UOHbBI W HM3YUCHHUC IIPHU3HAKOB HX IMPOTCKAHUA; O3HAKOMIICHUC C
HpOHYKHHGﬁ CHIIMKATHOM MPOMBINIJICHHOCTH; PCIICHHUC JSKCICPUMCHTAJIbHBIX

3ajJa4 no TeMe «BakHele HeMeTallIbl 1 UX COSIMHEHMS)
Meramisl 1 BX COCAUHECHUA

OO0mast XapakTepUCTUKAa XMMUUYECKUX JIEMEHTOB — METAJUIOB HA OCHOBAHUU UX
nonoxenus B Ilepuonuuecko cucreMe XUMHUYECKHX dieMeHToB .U
Mengeneesa u ctpoeHus aromoB. CTpoeHne MeTaiioB. MeTandeckas CBsI3b U
MeTajIn4yeckasl KpHUCTauIMyecKas pelmeTKa. JIEKTPOXUMUYECKUN  psf

Hapr[}KCHI/Iﬁ METaJlJIOB

duznyeckue U XUMUYECKUE CBOMCTBa MeTauioB. O0Ire Crioco0bl MOITYyYeHUS
MeTayuioB. [oHATHE 0 KOPPO3UM METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT
koppo3uu. CruiaBsl (CTallb, YyT'YH, AIOpaIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

6BITy " IPOMBIINIJICHHOCTH

[Ilenouynsle MeTayuibl: nosiokeHUe B llepuonmueckoil cucTeMe XHMUYECKUX
anemenToB [[.1I. MeHneneeBa; cTpoeHUE X aTOMOB; HaXOXJACHUE B IPHUPOJE.
dusnueckue U XMMUYECKHe CBOMCTBA (Ha mpumepe HaTpust U Kanus). OKCHIbl 1
THUAPOKCUIABI HATPUA W KaJlus. HpI/IMCHeHI/Ie IICJIOYHBIX MECETAJZIOB H HUX

COE€IMHEHUN

[lenouHo3emMenbHble  METaIbl  MarHuii M KaJblMi:  MOJOXKEHHE B
[Iepnonnueckoii cucreme XuMu4eckux 3imeMeHToB [[.1. MenzeneeBa; ctpoeHue
UX aTOMOB; HaxokJeHue B mpupone. Pusnyeckue U XUMHUYECKHE CBOMCTBa
MarHusi M Kanblusa. Baxxueilimme coeAMHEHUs KaibIUs (OKCHUI, TUIAPOKCHI,

conu). JKEcTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHeHuUs

AmoMuHuit: nonoxenue B I[lepuoauyeckoil cucteMe XMMHUYECKHUX 3JIEMEHTOB
J.1. MenneneeBa;, cTpoeHUE aroma; HaxoXKAcHHWE B npupoje. Pusznyeckue u
XMMHUYECKHE CBOMCTBA AIFOMUHUSA. AM(pOTEpHBbIE CBOMCTBA OKCHIA U THIPOKCHIA

AJIFOMHUHUA

Kenezo: nonoxenne B [lepuoanueckor cucreme XUMuyeckux anemeHToB J[.M.
MenzieneeBa; CTpPOCHHE aTroMa; HaxoXAcHWe B mpupoze. dusndeckwe u
XUMUYECKHE CBOMCTBa xkene3a. Okcuabl, THApPOKcUabl U conu xkenesa(ll) u

xene3a(lll), mx cocras, cBOICTBA M TTOJTyICHUE

XUMUYeCKUM SKCIICPUMCHT. O3HAKOMIICHHE C 06p33HaMI/I METAIJIOB M CIIJIaBOB,

nx (I)I/I3I/I‘-ICCKI/IMI/I CBOﬁCTBaMH; HU3YUYCHUC PC3YJIbTATOB KOPPO3HMKU MCETAJIIIOB
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(BO3MOXKHO UCIIOJIb30BaHUE BUJICOMATEPHAJIOB), 0coOeHHOCTeH
B3aMMOJEHCTBUSI OKCHJA Kajlblusi U HaTpus C BOAOM  (BO3MOXKHO
UCIIOJIb30BaHUE BUAECOMATEPHAJIOB); HCCIIEOBAHUE CBOMCTB JKECTKOW BOJBI;
mporecca TOpeHHsl Keje3a B KHCIOpoAe (BO3MOXHO —MCIOJIb30BaHHE
BUJIEOMATEPHAJIOB); NMPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIMHA HAa MOHBI
(MarHus, Kanblus, adroMuHus, uuHKa, xeneza(ll) m sxenesa(Ill), memu(Il);
HaOJI0ZICHNE U ONMCAHKE MPOIIECCOB OKpAIIMBAaHUS IJIAMEHM MOHAMU HaTpus,
Kanus W Kanblusg  (BO3MOXKHO — MCIIOJIB30BaHUE  BMJIEOMATEpPUAIIOB);
uccieoBaHue aM(pOTEpHbIX CBOMCTB TMAPOKCHIA ATOMUHMA U THUIAPOKCHIA
LIMHKA; pelIeHNEe SKCIIEpUMEHTANIbHBIX 3a/1a4 10 TeMe «BakHelne MeTaibl U

UX COEIMHEHUS
XUMHUS U OKpy’Karolas cpenia

Hosele MaTepuansl u TexHONOruu. BelmecTtsa U marepuansl B IIOBCEIHEBHON
JKU3HM 4YeJIoBeKa. XUMUS U 30pOBbe. be30omacHoe UCIO0Ib30BaHUE BEUIECTB U
XMMHYECKHX peakuui B ObITy. IlepBas momorp mpu XMMHYECKHX OKOrax U
OTpaBJICHUAX

OCHOBBI ~ JKOJIOTMUYECKOW  IPaMOTHOCTH.  XHUMHYECKOE  3arpsA3HEHHE
okpyxatomien cpenpl [1/IK. Ponp XxuMuu B pemieHUH 3KOJIOTMYECKUX MpoOsem.
[IpupoHble HCTOYHHMKH YTJIEBOAOPOAOB (Yrojib, MPHUPOJIHBIA ra3, He(dTh),
MPOJIYKTHI UX NEPEPA0OTKH, UX POJIb B OBITY U IPOMBILIIIEHHOCTH

XUMUYECKUH SKCIEPUMEHT: U3yueHHe o0pa3loB MaTepuanoB (CTEKIO, CIIaBbI

MCTAJUIOB, TOJIUMCPHBIC MaTepI/IaJ'ILI)



ITPOBEPAEMBIE HA OI'S 10 XUMHUU TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
ITPOTPAMMBbI OCHOBHOT'O OBIIEI'O OBPA3OBAHUA

Kox
NpoBepsieMoro
TpeOoOBaHUS

1

1.1

1.2

1.3

2.1

IIpoBepsiemble TPeOOBAHMS K NPEAMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHSI 0CBOEHHSI OCHOBHOM 00pa3oBaTeIbLHOM
NPOrpaMMbI OCHOBHOI0 0011ero odopasopanust Ha ocHoBe PI'OC

[Ipencrasnenue:

O T03HAaBAa€MOCTH SIBJICHUW TIPUPOJBI, IMOHUMaHHUE OOBEKTUBHOMN
3HQYMMOCTH OCHOB XMMHUYECKOM HAyKH Kak 00JIaCTU COBPEMEHHOIO
€CTEeCTBO3HAHMS, KOMIIOHEHTAa OOIEeH KyJIbTYpbl U MPAKTUYECKON
JESITEIIbHOCTH 4YelIOBEKa B YCJIOBHUAX COBPEMEHHOTO OOIIECTBA;

IIOHKMMAaHHUE MECTAa XUMHH CPEAN NPYI'UX €CTCCTBCHHBIX HAYK

0 HAY4YHbIX MCTOJAaX IO3HAHUA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKUX MECTOHAAX HUCCICAOBAHUA BCIICCTB U HUIYUYCHUA
XUMHUYECKUX peaKHHfI; YMCHUC HCIIOJIB30BaTh MOICIN JUIA

00BSICHEHHS CTPOCHUS aTOMOB U MOJICKYJI

0 cdepax npodecCHOHATBHON NeSTETbHOCTH, CBI3aHHBIX C XUMHEH U
COBPECMCHHBIMHN TCXHOJOIusAMH, OCHOBAHHBIMU Ha JOCTHIKCHHAX
XUMHUYECKOH HAyKH, 4TO MO3BOJHUT OOYYaroIlUMCs paccMaTpUBaTh
XUMUIO Kak cepy cBoelt Oyayiieit npodecCuoHaIbHON AesITeNbHOCTH
U CcllelaTh OCO3HAHHBIM BHIOOP XMMHHU Kak MPOQUIBHOTO NpenMeTa

MIPH TIEPEX0/I€ Ha YPOBEHB CPETHEr0 00IIEeTro 00pa30BaHUs

Brnanenne cucreMod XMMHMYECKUX 3HAaHUH M yYMEHHE IIPUMEHSTH

CUCTCMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIOYacCT:

BOXKHEUIIME XHMHYECKHE IIOHATHS. XUMUYCCKHHA DJJIEMEHT, aTOM,
MOJIEKYJIa, BEIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOJIHOPOJHAsT CMECh, OTHOCHUTEIIbHBIE aTOMHAasi M MOJICKYJISpHas
MaccChl, KOJIMYECTBO BEIECTBA, MOJIb, MOJIIpHAs Macca, MOJSPHBIN
00BEM, OKCHJ, KHUCIIOTa, OCHOBaHHUE, COJb (CpemHss), XUMHUYECKas
peakius, peakiHH COCIUHEHUsS, PEaKIUU PAIOKESHUS, PEaKIUU
3aMeIEHUs, peakIMu OOMEHa, TEIUIOBOM 3(PQeKT peakiuu, 5K30- U
SH/IOTEPMUYECKUE PEAKIIMU, PACTBOP, MACCOBasi JIOJII XMUMHUYECKOTO
3JIEeMEHTa B COCIMHEHUH, MACCOBasl JAOJIS U MPOLICHTHAS KOHIICHTPAIIHS

BEILIECTBA B PACTBOPE, PO aTOMA, AIEKTPOHHBIN CJIOM aTOMa, aTOMHas



2.2

2.3

3.1

3.2

3.3

3.4

opOuTanb, paguyc aTroma, BaJE€HTHOCTb, CTENEHb OKHCJICHUS,
XUMHUYECKasl CBA3b, AEKTPOOTPULATEILHOCTD, ITOJIIPHAs U HEMOJISAPHAs
KOB&JICHTHAsT  CBsI3b, MOHHAs  CBsI3b, METaLIM4ecKas  CBA3b,
KpUCTallIM4ecKass pewmeérka (aToMHas, HOHHAs, MeTaJuIndyecKas,
MOJIEKYJIIPHAs), MOH, KAaTUOH, aHHWOH, IEKTPOJIUT W HEDJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs] ~ JUCCOLMALMS, PEAKIUU HMOHHOrO OOMEHa,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKLHMH,  OKHUCIUTEIb U
BOCCTAHOBUTENIb, OKHMCICHME M  BOCCTAHOBIEHHME, JJIEKTPOIIM3,
XMMHYECKOE paBHOBECHE, OOpaTHMble M HEoOpaTUMble peakivy,
CKOPOCTb XUMHU4YECKOW peakumu, Katanusarop, IIJK, xopposus

MCTAJLJI0B, CIIJIaBbl

OCHOBOIIOJIATAIOIIME 3aKOHbl XMMMHU: 3aKOH COXPAaHEHMsS Macchl,
nepuonnueckuii 3akoH J.M. MenneneeBa, 3aKOH IIOCTOSHCTBA

COoCTaBa, 3aKOH ABoraz[po

TEOpHUU XUMHU: ATOMHO-MOJICKYJIApHasa TEOpUs, TCOpHUA

BHCKTpOHHTquCKOﬁ Jucconranuu
Bnagenue ocHoBaMu XUMHUYECKOM Ir'paMOTHOCTH, BKJIFOYAIOIIICH:

YMEHHE NIPaBUIILHO UCIOIb30BaTh U3yUYEHHBIE BELIECTBA U MAaTEPHUAJIBI
(B TOM 4Hclie MUHEpajJbHble YyA0OpEHUs, MeTaulbl W CIUIaBbl,
HOPOAYKTHl TEepepadOTKU MPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOJIOB
(yrnis, mpupoAHOro rasa, HeTH) B OBITY, CEILCKOM XO3SHCTBE, Ha
NPOM3BOJICTBE W TOHUMAaHHUE 3HAUEHUS >KUPOB, OCNKOB, YIJIEBOJOB
JUIsL OpraHr3Ma YesloBeKa; YMEHUE MIPOrHO3UPOBaTh BIUSHHUE BEIIECTB
U XMMHMUYECKHUX IPOLECCOB HA OPraHM3M YEJIOBEKa U OKPYXKAIOIILYIO
IPUPOAHYIO Cpeny

YMEHHE HMHTErpUPOBATh XUMHUYECKHE 3HAHMS CO 3HAHUSMHU JAPYTUX

y4eOHBIX MPEIMETOB

HaJIMYUe OMbITa PabOThl C Pa3IMYHBIMH MCTOUYHHUKAMH WH(OpMAaLUU
Mo XUMUU (Hay4yHass U HAy4YHO-TIONMyJIsipHAs JUTEparypa, CIOBapH,
CIIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

yMeHHe OOBEKTHBHO OIIEHHBaTh WHGOPMALMIO O BEIIECTBaX, HUX
MpEeBpallleHUsIX W NPAKTHYECKOM  NPUMEHEHUH ©  yMEHHue
UCIIOJNIb30BaTh €€ JUIs pelIeHns yueOHO-1103HaBaTEeIbHbIX 3a/1a4
Brnanenue ocHOBaMM TOHSTHHWHOTO ammapaTta W CHMBOJHUYECKOTO

A3bIKA XUMHH JJIs1 COCTAaBJICHUSA (I)OpMyJ'I HCOPTaHNYCCKUX BCHICCTB,



7.1
7.2
7.3

8.1

8.2

8.3
8.4

9.1

9.2

9.3

ypaBHeHI/Iﬁ XUMHNYCCKHUX peaKHHﬁ; OCHOBaMHu XUMHYECKOM

HoMmeHknatypsl (IUPAC u TpuBHanbHoi)

YMeHue OOBSCHATH CBSI3b IMOJIOKECHHS dlieMeHTa B [lepuonudeckoii
CUCTEME C YHCJIOBBIMU XapaKTEPUCTHKAMH CTPOCHHUS aTOMOB
XUMHUYECKHX OJJIEMEHTOB (COCTaB M 3apsii sapa, oOIee YHCIIo
3JICKTPOHOB), pPACHpPENCICHUEM OJJICKTPOHOB I10 JHEPreTUYECKUM

YPOBHAM aTOMOB IICPBBIX TpéX Nepruoa0B, Kallvusd U KaJIbIUA

IIpencraBnenue O  MEPUOJWYECKOM  3aBUCHUMOCTHM  CBOWCTB
XUMHYECKHUX 3JIEMEHTOB (paauyc atoma, 3JIEKTPOOTPULIATEIbHOCTH),
IMPOCTBIX W CJIOXHBIX BCHICCTB OT IIOJIOKCHUA DJOJICMCHTOB B
[lepuoanueckoit cucreme (B MalbIX MEpPUOAAX U TIABHBIX

NOJArpyNIax) 1 3J€KTPOHHOIO CTPOEHUS aTOMa
YMmenue kinaccupuIpoBaTh:

XUMHYECKHE IEMEHTHI

HEOpPraHUYECKUE BELIECTBA

XUMHUYECKHE PEaKLUU

YMeHue onpenensiTh:

BAJICHTHOCTh M CTENEHb OKUCICHHUS XMMHYECKUX JJIEMEHTOB, 3apsjl
HOHAa

BUJI XMMHMYECKOW CBA3M U THUIN KPUCTAJUIMYECKOM CTPYKTYphl B
COCTUHCHHSIX

XapaxkTep Cpe/ibl B BOJHBIX PacTBOpPaxX BEMIECTB (KHUCIOT, OCHOBAHUH)
OKHUCJIUTENIb U BOCCTAHOBUTEH

YMeHne xapakTepu3oBaTh GU3NIECKHE U XUMHUECKUE CBOICTBA!
MPOCTBIX BEMIECTB (KUCIOPOJ, O30H, BOAOPOI, TpaduT, aimas,
KpeMHHH, a3oT, Qocdop, cepa, XJIop, HATpUN, Kaaul, MArHUH,
KaJIbLIUM, aTFOMUHUH, JKeJe30)

CJIOKHBIX BEIECTB, B TOM YHCJIE€ HX BOJHBIX pPACTBOpPOB (BOJa,
aMMHaK, XJOpPOBOJIOPOJ, CEPOBOJIOPOM, OKCHUABI M THIAPOKCHUIBI
metaioB [-IIA rpynn, amromunus, menu (1), uunka, xeneza (I u
I11), oxcuast yraepoaa (II u 1V), kpemuus (IV), azora u dpocdopa (111
u V), cepel (IV u VI), cepHucras, cepHasi, a3oTucras, a3oTHas,
dbocdopHas, yrojibHasi, KpeMHUEBAsI KHCJIOTA U UX COJIH)

MPOTHO3UPOBATh M XapaKTepU30BaTh CBOWCTBA  BEIIECTB B



10

10.1
10.2

10.3

10.4
11

111

11.2
11.3

11.4

12

121

12.2

12.3

13

131

3aBUCHUMOCTH OT MX COCTaBa U CTPOCHHS, NMPUMEHEHHE BEIIECTB B
3aBUCHUMOCTH OT UX CBOWCTB, BO3MOYKHOCTb IIPOTEKAHUS XUMUYECKUX
MIPEBpAICHHUI B Pa3JIMYHBIX yCIOBUSIX

YMeHue cocTaBisiTh MOJIEKYJISIPHbIE M HOHHBIE YPABHEHHSI pEeaKIIUii, B
TOM UHUCJIE:

peaxiuit HFOHHOTO OOMeHa

OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUI

WUTIOCTPUPYIOIIUX XMUMHYECKHE CBOWCTBA M3YyYEHHBIX KJIACCOB
(TpyIin) HEOPraHMYECKUX BEIECTB

MOJITBEPKIAOLIUX T€HETUYECKYIO B3aUMOCBSI3b MEKIY HUMU

YMeHue BBIYUCIATD (IIPOBOJUTH PACUEThI):

OTHOCUTENIHYI0 MOJIEKYJISIDHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIFO XMMHUECKOI'0 3JIEMEHTA B COSMHEHUU

MacCOBYIO JIOJIFO BELIECTBa B pacTBOPE,

KOJIMYECTBO BEILIECTBA U €T0 Maccy, 00beM Ira3oB

[0 YpaBHEHHUSIM XHMHUYECKUX pEaKIUil U HaXOAUTh KOJUYECTBO
BEIIeCTBa, 00BEM U Maccy peareHTOB WM MPOIyKTOB PEAKLUU
Brnanenue (3HaHue OCHOB):

OCHOBHBIMM  METOJaMH  HAay4YHOro  [Mo3HaHUs (HaOdroAeHwue,
U3MEpEHHE, SKCIIEPUMEHT, MOJIETTUPOBAHNUE) NIPU U3yUEHUU BEIIECTB U
XUMHUYECKHX SIBJICHUN; YyMeHue chopMmyiaupoBaTh MpoOieMy Hu
IPEJUIOKUTH IyTH €€ peIIeHUs

Oe3zomacHOi pabOThl ¢ XUMHUYECKUMH BEIIECTBAMHM, XUMHUYECKOU
MoCy0i U 1abopaTOpHBIM 000pyAOBaHUEM

mpaBuIaMu 0€301acHOTO OOpaIeHus ¢ BEIECTBAMH, UCTIOIb3YEMbIMHU
B [TOBCEIHEBHOMN XKU3HU, MPaBUJIaMU MOBEJCHUS B LENISAX COEpPEeKEHUS
3I0POBbSI U OKPY>KAIOWIEH MNPUPOAHON Cpelbl; MOHMMAHHE Bpena
(omacHOCTH) BO3JEHCTBHA Ha JKUBBIE OPraHU3MBI ONpEAETIEHHBIX
BEIECTB, CIIOCOOOB YMEHBIICHHS] U IMPEAOTBPAILIEHUS UX BPEIHOIO
BO3JICUCTBUSA

Hannure mpakTHYecKrX HABBIKOB TUTAHUPOBAHHUS M OCYIIECTBICHUS

CIICAYIOIMHX XUMHUYCCKUX SKCIICPUMCHTOB!

U3y4YeHHE U OnHcaHue (PU3MUECKUX CBOMCTB BEIIECTB; O3HAKOMIICHHE

C (bHSquCKI/IMI/I u XUMHNYCCKHNMH SIBJICHUAMMU, OIIBITHI,



13.2

13.3

13.4

135

13.6

13.7

13.8

14

141

14.2

WLTIOCTPUPYIOIINE TIPU3HAKU MPOTEKAHUS XUMHUECKUX PEAKIIUN
u3ydeHHe croco0OB pa3faeieHus cMecen

MOJlyYeHUE KHUCIOpOAa M HU3YYEHHE €ro CBOMCTB; IOJIy4eHUE
BOJIOPO/Ia U M3YyUYEHHE €r0 CBOMCTB; MOJYyUYEHHUE YTJIIEKUCIOTO raza u

U3yYEHUE ero CBOMCTB; MOJIyYeHHEe aMMHUaKa U U3y4eHHUe ero CBOUCTB

IPUTOTOBJICHHE PACTBOPOB C OMNPEICIEHHON MaccoBOil nonei

pPacTBOPEHHOTIO BEILIECTBA

MpPUMEHEHHE WHANKATOPOB (makmyca, METHJIOpaHkKa u
dbeHondTanenHa) s ONPEACICHHUS XapaKTepa Cpeabl B PacTBOpax

KHCJIOT U MIeI04YeH

WCCIIEIOBAHUE W ONMCAHME CBOWCTB HEOPraHUYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB; M3YYECHHE B3aMMOICHCTBHUS KHCIOT C METaNIaMU,
OKCHUJAMH  METaJUIOB,  PACTBOPUMBIMM M HEPaCTBOPUMBIMHU
OCHOBAHUSMH, COJISIMH; IIOJYYEHHE HEPACTBOPUMBIX OCHOBAHMI;
BBITECHEHME OJHOIO MeETaula JpYyrMM W3 pacTBOpa  COJM;
uccieaoBaHue aM(OTEpPHBIX CBOWCTB THIPOKCHUIOB ATIOMHUHHS U

[IUHKA

PEIICHUEC SKCIICPUMCHTAJIBHBIX 3a4a4 II0 TEMaM: «OCHOBHBIE KJIACCHI
HCOPTaHUYCCKUX COGHHHGHHﬁ)); ((9JI€KTp0JII/ITI/I‘IeCKa5I
JUCCOLIMALTUS , «Baxnelmuye HeMeTauIbl W HX COCAUHCHUA»,

«BaxkHeHIme MeTajlIbl U UX COeTUHEHUS

XUMHUYECKHE  OKCIEPUMEHTHI,  WUIIOCTPUPYIONIUE  MPU3HAKH
NPOTEKaHUsI PEaKIMii MOHHOTO OOMEHA;, KAaueCTBCHHBIC pPEaKIUH Ha
MPUCYTCTBYIOIIME B BOJHBIX PAcTBOPAX HOHBI: XJIOPUI-, OPOMUII-,
wonua-, cyiaedar-, docdar-, KapOOHAT-, CHUIMKAT-aHUOHBI,
TUIPOKCUI-UOHBI, KATHOHBI aMMOHUS, MarHus, KajabIUs, aTFOMUHUS,
kenesa (2+) u kenesa (3+), menu (2+), MUHKA

Ymenue:

MPEJICTABIATh  PE3yJbTaThl JKCIIEPUMEHTa B (OpMe BBIBOJIOB,
JOKa3aTeNbCTB, TPaQUKOB W TAaOJMUI] U BBISBISATH SMIUPHUECKUE
3aKOHOMEPHOCTH

YCTaHABIIMBATH CBSI3U MEXJTy PEabHO HAOIIOIaeMBIMU XUMHYCCKHMH

SABJICHUSAMHU U IIPOLCCCAMU, TPOUCXOIAINIUMHA B MAKPO- U MUKPOMHUPE,

OOBSICHATH IPUIMHBI MHOTOOOpa3usl BEIIECTB



INEPEYEHD 2JIEMEHTOB COAEPXXAHMUS, TIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 11O XUMHNHU

Kon
1

11

1.2

1.3

14

1.5

1.6

2.1

2.2

2.3

3.1

IIpoBepsieMblii 3J1eMEHT COACPKAHUS

[lepBoHavaibHbIE XUMUYECKUE MTOHATUS
Yuctele BemecTBa 1 cMecu. CriocoObl pa3aeneHus cMecei

AToMEI © MOJICKYJIBI. Xumudeckue diaeMeHTBl. CHMBOIBI XHMHYECKHX

OJICMCHTOB. HpOCTBIC " CJIIOXKHBIC BEUICCTBA.

Xumnueckas (popmyina. BaleHTHOCTh aTOMOB XMMHYECKHX 3J1eMeHTOB. CTeneHb

OKHUCJICHUA

3aKOH MOCTOSHCTBA COCTaBa BCIICCTB. OTHOcuTeNnbHAsI aToOMHas Macca.
OTtHOCHUTEIbLHAS MOJICKYJIsIpHad Macca. MaccoBas g0as XHMMHYECKOTO 3JIEMEHTa

B COCAMHCHNU

KonuuectBo BemectBa. Monbs. MonsipHass macca. MomsipHblii 00bEM Ta3oB.

BzaunMocss3b KOJIMYCCTBA, MACChI U YUCJIa CTPYKTYPHBIX CIUHHUIL BCIICCTBA

dusznueckue M XUMHYECKHE SBICHHUSA. XUMHUYECKas peakuusa u eé IIPpU3HAKH.

3aKOH COXpaHEHMsI MACChl BEIIECTB. XMMUUECKUE YPaBHEHUS

Ilepnonnueckuit 3akoH W llepuoamyeckass cucreMa XUMHUYECKHX JJIEMEHTOB

J.1. Menneneesa. CTpoeHue aTOMOB

[lepuonnueckuii 3akoH. Ilepuoguyeckas cucrema XUMU4YeCKUX 3aeMeHToB J[. 1.
Menneneesa. Ileproael n rpynnsl. @U3NYECKHU CMBICI MOPSAKOBOTO HOMEpA,

HOMCPOB II€pruoaa U rpyIiibl 3JICMCHTA

Ctpoenne atromoB. CoctaB aToMHBIX siaep. M3oTtombl. DnekTpoHsl. CTpoeHue
JJIGKTPOHHBIX  000JI0YeK aTOMOB TMepBbIX 20 XHUMHYECKHX JIJIEMEHTOB

ITepuoanueckoii cuctemsl /.. Menneneena

3aKOHOMepHOCTI/I B M3MCHCHUH CBOMCTB XMMHYECKHX DJICMCHTOB MEPBBIX TpéX
NnepruoaoB, KaJlkud, KaJbIUA (pa;u/lyca aTOMOB, JJICKTPOOTPULATCIIBHOCTH,
MCTANIMYCCKUX W  HEMETANIMYCCKUX CBOfICTB) n HXx COG)II/IH@HI/II\/II B
COOTBECTCTBHH C IIOJIOKCHHUEM OJICMCHTOB B HepI/IO,Z[H‘IGCKOﬁ CHUCTEME H

CTPOCHUEM HUX ATOMOB
CtpoeHue BelecTa

Xumudeckass cBsi3b. KoBaneHTHas (TOJisipHAsT W HEMOJSpHAs)  CBS3b.
DNEKTPOOTPULIATEILHOCTh ~ XUMUYECKMX  3JeMEHTOB.  MoHHas  CBs3b.

Meramnnueckas CBSI3b



3.2

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

4.10

411

Turmbr KpUCTATNINYCCKUX peH_IéTOK (aTOMHaH, HOHHAas, MeTaJ'IJ'II/I‘leCKaﬂ),
3aBUCHUMOCTh CBOWMCTB BCIICCTBA OT THIIA KpI/ICTaHHI/I‘{eCKOﬁ peHIéTKI/I 1 BHUJAa

XUMHUUYECKOM CBSI3U

Baxueiie mnpeiacTaBUTENM HEOPraHWYECKUX BemiecTB. Hemeraibl U ux

COCAMHCHUSI. MeTtamnsl 1 ux COCAUHCHUA

Knaccudukanus u HOMEHKJIATypa HEOPTAaHUYECKUX COCIUHEHUH: OKCHUIOB
(coneobpasyromue: OCHOBHBIC, KHUCJIOTHBIE, ampoTepHbIC) u
HecoJieoOpa3yromue; OCHOBaHUUM (IIENOYM M HEPACTBOPHMBIC OCHOBAHWS);
KUACIOT  (KHCIOPOJCOACpKAIIMe |  OECKUCIOPOJIHBIC, OJHOOCHOBHBIC U

MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

Oduznueckue W XUMHUYCCKHE CBOWCTBA TPOCTHIX BEIIECTB-HEMETAILIOB:
BOJIOPO/Ia, XJIOpa, KACIOPO/Ia, Cepbl, a30Ta, hocdopa, yriepona, KpeMHHUS

dusnueckue U XUMHYECKHE CBOMCTBaA IMMPOCTBIX BCUICCTB-MCTAJIJIOB: JINTHA,
HATPUS, Kajusl, MarHUs ¥ KaJbIMs, AJIFOMUHUS, Kele3a. DIEKTPOXUMUYCCKUN

A HAIIPSKEHUM METalIOB

dusznueckue U XMMUYECKUE CBOMCTBA BOJOPOJHBIX COCIMHEHHH HEMETAJIOB:
XJIOPOBOZOPOJA, CEPOBOAOPOJA, AMMHAKA

®dusnueckue M XUMHYECKHE CBOMCTBAa OKCHUIOB HemertayuioB: cepbl (IV, VI),
aszota(Il, IV, V), dochopa(Ill, V), yraepona(ll, 1V), kpemuaus(IV). [loxyueHue
OKCHJIOB HEMETAIIJIOB

Xumudeckne cBoicTBa OKcHaoB: MeTaioB [A-IIIA rpyrmm, muuka, memu(Il) u

sxenesa(ll, I). [TomyyeHue okCUI0B METAIIIOB

XUMHUECKUE CBOMCTBa OCHOBAHUH M aM(OTEpHBIX THAPOKCHIOB (Ha mpUMeEpe
TUAPOKCUIOB  aJIOMUHUS, JKene3za, 1uHKa). [lomyuenue ocHoBaHUM U
aM(OTEPHBIX THAPOKCH]IOB

OO0me XMMHUYECKHE CBOWCTBA KHCIOT: XJIOPOBOJOPOJIHON, CEPOBOJOPOIHOM,
CEepPHHUCTOM, CEpHOM, a30THOH, (ochHOpHOU, KpeMHHEBOH, yrompHOU. OcoObie
XMMHYECKHE CBOICTBA KOHLIEHTPUPOBAHHOW CEPHOM M a30THOM KHUCIOT.
[Tomyuyenue kucnot

OO0mre XxuMHYeCKue CBOMCTBA cpeaHunx cose. [lomyuenue coneit

[lomyuenne, cobupaHue, pacro3HaBaHHE BOAOPOJA, KHUCIOpPOJA, aMMHaKa,
YTIEKUCIIOTo Ta3a B IabopaTopHu

HonyquHe aMMMakKa, CCpHOﬁ M a30THOH KHCIIOT B IMPOMBIIIJIICHHOCTH. O6H_II/IC

CIIOCOOBI MMOJIy4YCHHA MCTAJIJIOB
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5.1

5.2

5.3

5.4

5.5

6.1

6.2

6.3

6.4

6.5

['eHeTHyeckas CBS3b MEXAY KJacCaMH HEOPTraHMYECKHX COCTUHEHHM
XUMHUYECKUE PeaKIuu

Knaccudukanus XUMHYECKUX peakluid MO pa3iHuHbIM MPU3HAKAM: 110 YUCITY U
COCTaBy YYaCTBYIOIIMX B PEAKIMU BELIECTB, MO TemioBoMy 3¢ddekry, mo

W3MCHEHHIO CTEIICHEH OKMCIICHUS XUMUUECKUX YJIEMEHTOB

TennoBoit A3 PEeKT XUMHUECKOW peakInK, TEPMOXUMHUUYECKHE YpaBHEHHU. DK30-

U DHAOTEPMUYECKHE peaKkMy. TepMOXUMHUYECKUE YPABHEHUS

OKHCIUTENBHOBOCCTAHOBUTENIBHBIE peakIMU. OKHUCINUTENH U BOCCTAaHOBUTEIH.
[Iponieccbl  OKUCIIEHMsI M BOCCTAaHOBIEHMsA.  OJIEKTPOHHBIM  OanaHc

OKHCJIUTEILHOBOCCTAHOBUTEIILHOM pcakuuu

Teopm[ 3HeKTp0HI/ITH‘{eCKOﬁ Auccolranuu. KaTI/IOHBI, AHHUOHBI. BJICKTpOHI/ITBI n

HEBJICKTPOJINTEL. CunbHbIC U cl1a0bIe SJICKTPOJINTEL. CreneHb Jucconuanmu

Peaknun moHHOTO OOMEHA. YCIOBHS MPOTEKAHUS PEaKIMii MOHHOTO OOMEHa,

MOJIHBIE U COKpAILIEHHBIC HOHHBIE YPaBHEHHsI peaknuit
XuMHUS U OKpY:Karolas cpenia

BemectBa M Marepuansl B IIOBCEIHEBHOM JKHM3HM 4eJOBEKa. besomacHoe
UCTIOJIb30BaHUE BEUIECTB M XUMHUYECKUX peakuuil B jabopaTopuu u OBITY.

HCpBaH IIOMOIIb ITPHU XUMHUYCCKUX 0XKOr'aX U OTPABJIICHHUAX

XUMHYECKOE 3arpsi3HEHUE OKpy’Kalolled cpeibl (KUCIOTHBIE — JI0XKIH,
3arps3HEHUE MOYBBI, BO3JyXa M BOJOEMOB), CIIOCOOBI €ro MHpeOTBPALICHUS
[IpenensHass nomyctumas koHuentpanus BemectB (IIJK). Pomp xumuu B
pEeLICHUH HKOJOTMYECKUX TNpolieM. YcCuiIeHue MapHUKOBOro sddexTa,

pa3pyIiieHne 030HOBOTO CIIOSI

[TIpumenenue cepsbl, a3ora, Gocdopa, yriepona, KpeMHHUS] U UX COEIUHEHUUN B
OBITYy, MEIWIIMHE, MPOMBIIUIEHHOCTH H CEJIbCKOM Xo3siicTBe. [IpuMeHeHue
METAJJIOB M CIUIaBOB (CTalb, YYTyH, IIOpPAlOMUHUN, OpoH3a) B OBITY U
MPOMBINIICHHOCTH MX coequHeHui. [IoHsITHEe 0 KOpPO3UH METaIOB, OCHOBHBIE
CIocoObI 3alIUTHI X OT KOPPO3UHU

[IpupoaHble WCTOYHUKU YTIIEBOJAOPOIOB (Yrojib, MPUPOIHBIA Ta3, HEPTH),
MIPOIYKTHI UX IepepaboTku (OEH3MH), UX POJIh B OBITY M MPOMBIIIIIEHHOCTH
IlepBoHavanbHBIE MOHATHSA 00 OpPraHMYECKMX BEIIECTBAX KAK O COCTUHEHUSX
yriepoaa (MeTaH, 3TaH, STHJICH, alleTUIICH, 3TaHOJI, TJUIIEPHUH, YKCYCHAs KUCIIOTA).
[TonsiTHe 0 OMOJIOTUYECKN Ba)KHBIX BEIIECTBAX: JKUPAX, OENKax, YrieBoIaX — U UX

POJIA B ’)KU3HU YCTIOBCKA
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PacuéTnr:
o popMysaM XUMHYECKUX COSTUHEHUIN
Macchl (MacCoBOM) JJOJIM PACTBOPEHHOTO BEIIIECTBA B PaCTBOPE

M0 XUMHUYCCKUM YpaBHCHHAM



YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

METOANUYECKHE MATEPUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HMHTEPHET






