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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1O XMMHHM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHM K pe3ylbTaTaM OCBOCHHS OCHOBHOM
o0pa3zoBaTeIbHOM IPOTrpaMMBbl OCHOBHOTO o01iero oOpa3oBaHus,
npeactaBieHHbIx B @I'OC 00O, a Takxke Ha oCHOBE (enepalbHON paboueit
MPOrpaMMbl BOCIIUTAHUS M C yYETOM KOHIICTIIIMM IPENOJaBaHUsA YIEOHOTO
npeamera «XuMHs» B 00pa3oBareNbHbIX —opraHusauuax Poccuiickoi
denepauni.

[Iporpamma nmo xumum naé€T MpeACTaBICHHE O LENsAX, OO cTpaTreruu
oOydeHHsI, BOCIIUTAHUS W PA3BUTHUA OOYYAIONIUXCS CPEJICTBAMU YYEOHOTO
npeaMeTa,  yCTaHABIMBaeT  00s3aTeNbHOE  NPEAMETHOE  COJepKaHUe,
npeaycMaTpUBaeT paclpeelieHue ero Mo KiaccaM M CTPYKTYpUpOBaHHE TIO
paszenaM W TeMaM TPOrpaMMbl MO0 XHMHUH, OTPEIACTSeT KOJUYCCTBCHHBIC U
KauyeCTBEHHBIC XapaKTePUCTUKH coJiepKaHus, PEKOMEHTyeMYI0
MOCJICIOBATCIBHOCTh HM3YYCHHSI XUMHH C Y4ETOM MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX CBSI3CH, JIOTMKM Y4eOHOTO TMpoIecca, BO3PACTHBIX
O0COOCHHOCTEH O0OYYarOIIUXCsl, ONpeNeNsieT BO3MOXKHOCTH TpEAMeTa IS
peanmzanuu TpeOOBaHUH K pe3ybTaTaM OCBOCHHUS OCHOBHOW 0Opa3oBaTEIIbHOMN
mporpaMMbl Ha YPOBHE OCHOBHOT'O 00IIIero oOpa3oBaHus, a TakKe TpeOOBaHUMN
K pe3yJbTaTaM OOydYeHHWs XHMHHM Ha YPOBHE IIEJICH W3Yy4YCHHUsS MpeaMeTa U
OCHOBHBIX BHJIOB Y4€OHO-TI03HABATEIHLHOMN JICSITCIIBHOCTH OOYYaroIIerocs: Io
OCBOCHHIO YUEOHOTO COJEPIKAHMUS.

3HaHWE XUMHUU CIYKUT OCHOBOU JUIisi (OPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, ero NpeJCcTaBIeHUl 0 MaTEpUATLHOM €JUHCTBE MHUPA, BAKHYIO
pOJIb UrparoT GOpMHUPYEMbIE XUMHEN MpPEe/ICTaBIEHUsI O B3aMMOIIPEBPALICHUIX
AHEPrur U 00 SBOJIOIUHU BEIIECTB B MPUPOJE, O MyTAX PEHICHUS TII00ATbHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, HHEPreTUYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, MTPOOIIEM 3PaBOOXPAHEHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET  peaiu3alldd BO3MOXKHOCTEH i1 CaMOpa3BUTHS |
dbopMupoBaHuss KyJIbTYpPhl JIMYHOCTH, €€ oOmed U (QyHKIIMOHAILHON
IPaMOTHOCTH;

BHOCHUT BKJIaJ B (POPMHUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH
oOy4Jarommxcs, HABBIKOB HMX CaMOCTOSITEJIbHOW y4eOHOUW JesSTEIbHOCTH,
AKCIIEPUMEHTATBHBIX M HCCJIEAOBATEILCKUX YMEHUN, HEOOXOJMMBIX KakKk B
MOBCEIHEBHOM KM3HU, TaK U B TPO(DECCHOHATBLHOM eI TeTbHOCTH;

3HAKOMHUT CO CNEeNM(PUKON HAYIHOTO MBIIIICHHUS, 3aKJIabIBAET OCHOBBI
IIEJIOCTHOTO B3TJsa HA EAMHCTBO TMPUPOJALI M YEJOBEKa, SBISETCSA
OTBETCTBEHHBIM 3TarioM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOU TPaMOTHOCTH
oOydJarommxcs;

crocoOcTByeT (hOPMUPOBAHUIO IIECHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
HAyYHBIM 3HAHWSIM, K TPUPOJE, K UEIOBEKYy, BHOCHUT CBOM BKJIaJg B
HKOJIOTHIECKOE 00pa3oBaHUE O0yJAFOIINXCA.

JlanHbIie HampaBJeHUS B OOYYCHUH XUMUU OOECTICUMBAIOTCS CHEIU(UKON
colepkaHusl y4eOHOTO TpeaMeTa, KOTOPBI SBISIETCS  IENaroru4ecKu
aJanTHPOBAHHBIM OTpaKeHHEM 0a30BOM HAYKH XMMHH Ha OTPE/ICTIEHHOM JTare
€€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIIEr0 0Opa30BaHUs OPUEHTHPOBAH
Ha OCBOCHHE OOYYAIONMMHUCS CHCTEMbl TEPBOHAYATBHBIX TOHITHI XUMHH,



OCHOB HEOPTraHWYECKOM XMMHUM U HEKOTOPBIX OTAEJIbHBIX 3HAUYUMbBIX MOHSITUN
OPraHUYECKOU XUMHUMU.

CrpykTtypa coaepkaHusi IporpaMMBbl 10 XUMUK C(hOPMUPOBAHA HA OCHOBE
CHUCTEMHOTI0 MojaxoAa K €€ nzyueHuto. CoaepKaHue CKIaJbIBACTCS U3 CUCTEMBbI
MOHATUA O XMMHUYECKOM DJJIEMEHTE U BEHIECTBE M CHUCTEMBbl MOHATHH O
xumuyecko peakiuu. OO0€ 3TH CUCTEMBl CTPYKTYPHO OPTraHU30BaHbI I10
MPUHIIMITY TIOCIEA0BATEILHOTO PAa3BUTHUSI 3HAHWW Ha OCHOBE TEOPETHUYECKUX
MPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3axona JI. 1. MeHneneeBa Kak OCHOBHOIO 3aKOHa
XUMUU,

— YUEHHS O CTPOCHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TpeAcTaBiICHUN 00 dIEKTPOJMTHYECKON JUCCOIMAIMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HAHUA PACCMATPUBAIOTCS HA OCHOBE AMIIUPUYECKHU
MOJIYYEHHBIX U OCMBICICHHBIX (DAKTOB, Pa3BUBAIOTCS TMOCIEIOBATEIBHO OT
OJIHOTO YypOBHS K JIpYTOMY, BBIMOJHSIS  (DYHKIMU  OOBSCHEHUS U
IIPOTHO3UPOBAHUS CBOWCTB, CTPOCHUS W BO3MOXXHOCTEH MPAKTHYECKOTO
MPUMEHEHHS U TIOJIYUCHUSI U3y9aeMbIX BEIICCTB.

OcBoeHHe mporpaMMbl TI0 XHMHH CIIOCOOCTBYET (HOPMHUPOBAHUIO
NPEACTaBICHUS O XMMHYECKOW COCTABJISAIONICH HAay4HOM KapTWHBI MHUpa B
JIOTUKE €€ CUCTEeMHOU MPHUPO/IbI, ICHHOCTHOTO OTHOIICHHS K HAYyYHOMY 3HAHUIO
¥ METOJIaM IO3HaHUs B Hayke. VM3ydeHue XuMHUM MPOUCXOIUT C MPUBJICUCHUEM
3HAHMM W3 paHee M3YyUYEHHBIX YYEOHBIX MpeaAMeToB: «OKpYyKaromuil MUp»,
«bwuonorus. 5—7 knaccel» u «Pu3uKa. 7 Kiaccy.

[Ipy wu3yyeHUM XUMHUU TNPOUCXOAUT (HOPMUPOBAHHE 3HAHUA OCHOB
XUMHYECKOM  HAyKM  Kak  00JIaCTM  COBPEMEHHOTO  €CTEeCTBO3HaHMS,
IPaKTUYECKON JESATEIbHOCTH YEJIOBEKA M KaK OJHOTO W3 KOMIIOHEHTOB
MHUPOBOM KyJNbTYpHl. 3ajladya y4eOHOro MpeamMeTa COCTOUT B (OPMHUPOBAHUU
CHUCTEMBl XMMHYECKHUX 3HAHUM — BAXKHEHIIMX (haKTOB, MOHATHH, 3aKOHOB H
TEOPETUYECKUX TOJIOKEHUH, JOCTYMHBIX OOOOIICHHI MHPOBO33PEHUYECKOTO
XapakTepa, SA3blKa HayKd, B MPUOOIICHUH K HAyYHBIM METOJaM IMO3HAHMS TPH
M3YYCHUH BEIIECTB M XUMHUYECKHX pEakiuii, B (OPMUPOBAHUU U PA3BUTUU
MO3HABATEIbHBIX YMEHUNW W WX NPUMEHEHHH B Yy4eOHO-TIO3HABATEIBHOU H
y4eOHO-UCCIEIOBATENbCKON IeATETbHOCTH, OCBOCHHH TMpaBUil 0€30MacHOr0
oOpalieHus ¢ BEIIeCTBAMHU B TTOBCETHEBHOM JKU3HM.

[Ipy w3ydYeHMM XUMUW Ha YypPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUsA
BKHOE 3HAUEHUE MPUOOPENIN TaKUE LEIH, KaK:

— (GOopMHpPOBAaHUE HWHTEIUICKTYallbHO PAa3BUTON JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEILHOMY MIPUHSATHIO PEIICHUH,
CIIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHSIM JKU3HU;

— HampaBJICHHOCTh OOy4YeHHsS HAa CHCTEMaTHYECKOE MPUOOIICHHE
OOy4JarommXcs K CaMOCTOSITENIPHON MO3HABATEIBHON NESITeTbHOCTH, HAYYHBIM
METO/IaM TIO3HaHUs, (POPMHUPYIONTUM MOTHUBAIUIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

—  of0ecrieyeHWe  YCJIOBHIA, CIOCOOCTBYIOIIMX  TPHOOPETCHHIO
OOyJaromMMHCS  OMbITa  Pa3HOOOpPa3HOW  NESITENbHOCTH, TMO3HAHUA U
CaMOITO3HAHMS, KIIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIMIT), MMEIOIINX
YHUBEPCAJIbHOE 3HAYEHUE JISl PA3JIUYHBIX BUAOB JIESITEIbHOCTH;

— (¢dopmupoBaHue 00IIeH (PYHKIUOHATBHOW U €CTECTBEHHO-HAY4YHOMU
rPAMOTHOCTH, B TOM 4YHUCJE YMEHUU OOBSCHATH U OLICHUBATHh SIBJICHUS



OKPYXAaIOLIEro MUpPA, UCMOJb3ysl 3HAHUS U OIBIT, NOJYYEHHbIEC NPU U3YyYEHUU
XUMHH, TPUMEHATh MX MNpPU PELIEHUU MpoOJieM B TMOBCEIHEBHOW JKU3HU U
TPYAOBOH AEATEIBHOCTH;

— (opmupoBaHue y OOy4arolUMXCS TyMaHUCTHYECKUX OTHOIICHUH,
MOHUMaHUSl LEHHOCTH XMMHMUYECKUX 3HAHUM I BBIPAOOTKH 3KOJOTMYECKH
11e71eco00pa3HOro MOBEICHUS B OBITY W TPYIOBOW JESATEIBHOCTH B IEJISIX
COXPAaHEHHUsI CBOETO 3/10POBbs U OKPYKAIOIIEW IIPUPOIHON CPEBI;

— pa3BUTHE MOTHBALUU K OOYyYEHHIO, CIOCOOHOCTEN K CaMOKOHTPOIIO U
CaMOBOCIIMTAHHI0 Ha OCHOBE YCBOEHHUS OOIICYENOBEYECKUX LEHHOCTEM,
FOTOBHOCTH K OCO3HaHHOMY BbIOOpY mpoduias U  HANpaBIE€HHOCTH
JanbHeuIero o0yyeHus.

OO61iee 4yMcaO 4YacoB, OTBEACHHBIX ISl M3YYEHHMS] XHMHHM Ha YpPOBHE
OCHOBHOTO 00111€T0 00pa3oBaHus, cocTaBisieT 136 yacoB: B 8 kilacce — 68 yacoB
(2 yaca B Hezen0), B 9 kinacce — 68 yacoB (2 yaca B HEJICIIO).



COIEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

[Ipenmer xumun. Posib XuMuM B ’KU3HU YETOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemecTBa. PU3NYECKUE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSTHUE
BemiecTB. [loHsATHE O METOax MO3HAHUA B XMUMHUU. YHCTHIE BEHIECTBA U CMECH.
Cnoco0nI pa3aeneHust CMecei.

ATOMBI U MOJEKYJIbl. XHUMHUYECKUE HJIEMEHThl. CUMBOJIBI XUMHUYECKUX
3neMeHTOB. [IpocThie U ClIOXKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckass (popmyna. BaleHTHOCTh aTOMOB XHUMHUYECKHX AJIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemlecTB. OTHOCUTENIbHAs aToOMHasg Macca.
OtHOcHUTENBHAS MOJIEKYJIsIpHAst Macca. MaccoBasi 40JIsI XUMHYECKOTO JIEMEHTA
B COCJIMHEHUH.

KomnuectBo BemiectBa. Monb. Momsgpaas Macca.  B3anmocBs3b
KOJIMYECTBA, MACChl M YHCJIA CTPYKTYPHBIX €IMHUIl BellecTBa. Pacuérsl 1o
dbopmynaM XUMHUECKUX COCTUHEHUH.

Ou3nNYeCcKue M XUMHUYECKUE SBJICHUS. XUMHUUYECKas peakuuss u e
NpU3HAKU. 3aKOH COXPAHEHUS MACChl BEIIECTB. XHUMHUYECKUE YpaBHEHMUSI.
Knaccudukanys XuMrUIecKux peakiuii (COeTMHEHUS, pa3IoKeHUsI, 3aMEIIICHHUS,
oOMeHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO ¢ XHUMHYECKOHW TMOCYI0MU, MpaBWIaMu paboThl B 1abopaTopuu
U npuéMmamu oOpalleHus ¢ J1abopaTOPHBIM OOOpYAOBaHHEM, H3yUYE€HUE U
onucaHue (HU3UYECKUX CBOMUCTB 0Opa3lloB HEOPraHMYECKUX BEIIECTB,
HabOmonenne pusndeckux (TMiaBlieHue BOCKa, TassHUE JIb/a, pacTUpaHUE caxapa
B CTYIIKE, KAIIEHUE W KOHJEHCAIUS BOJbI) U XHUMHUYECKUX (FOPEHHUE CBEYH,
IPOKAJIMBAaHHE MEIHOM MPOBOJOKH, B3aMMOJEHCTBUE MeEJNa C KHUCJIOTOM)
ABJICHUN, HAONIOJEHWE M OINHCAHUE TPHU3HAKOB MPOTEKAHHUS XUMHUYECKUX
peakuuil (pa3noxkeHue caxapa, B3auMOJEHCTBUE CEPHON KUCIOTHI C XJIOPHUIAOM
Oapus, paznoxenue ruapokcuaa meau (II) mpu HarpeBaHuu, B3aMMOJICHCTBHE
xene3a ¢ pactBopoM cosr meau (1), m3yueHue cnoco0oB pa3iesieHust CMECei: ¢
MOMOIIBI0O ~ MarHuTa,  (QWIbTPOBAHWE,  BBIMAPUBAHMUE,  JUCTUJLIALIMS,
xpomaTtorpadus, MPOBEICHUE OYHCTKHA IMOBAPEHHOW COJM, HAOJIOJEHUE U
ONMCAaHUE PE3YJIbTATOB MPOBEJICHHS OIbITA, WLUIIOCTPUPYIOLIETO 3aKOH
COXpaHEHHMs MacChl, CO3[JaHUE MOJIETIEH MOJIEKYJI (IIAPOCTEPIKHEBBIX ).

Ba:xHelilue npeacTaBuTe/ 1M HEOPraHUYECKHX BelleCTB

Bo3nyx — cmeck razoB. CoctaB Bozayxa. Kucimopoa — 371eMEHT U IIPOCTOE
BemecTBO. Haxoxxmenue kucimopoga B Mpupoje, Ppu3ndeckue M XUMUYECKUE
cBoiicTBa (peakiuu ropenus). Okcunabl. [Ipumenenue kucinopoga. CrocoObl
MOJIYYCHHsI KHUCJIOpoJa B Ja0OpaTOpMU W TPOMBINUIEHHOCTH. KpyroBopoT
Kuciopozaa B mpupoae. O30H — antoTponHas MOAUGUKAIIHS KUCIOPOIa.

TemmoBoit A3 PexT XUMUIECKON peakIui, TEPMOXUMUYECKUE YPaBHCHUS,
9K30- U SHJAOTEPMHUYECKHE peakluu. TOIIMBO: yrojib M METaH. 3arpsi3HEHUue
BO3/lyXa, YCHJIEHHWE MapHUKOBOTO 3 (PeKTa, pa3pylieHrne 030HOBOTO CIIOS.

Bonopon — snmemeHT m mpoctoe BemecTBO. HaxoxaeHwe Bomgopona B
npupojie, (GU3MYECKHME W XHUMHYECKHE CBOMCTBA, MPUMEHEHHUE, CIOCOOBI
nonydeHus. Kuciorel u conu.

MornsapHblii 00bEM Ta30B. PacuéThl 110 XUMHYECKUM YPaBHEHUSM.

@dusnyeckue CBOMCTBAa BOJbl. Boma kak pactBopurtens. PacTBOpEIL
HacellieHHble 1 HEHACBILIEHHBIE PACTBOPBI. PAaCTBOPMMOCTH BELIECTB B BOJIE.



MaccoBasg [nonsd Bewectsa B pacTBope. XUMHUYECKHE CBOMCTBA BOJBL.
OcHoBaHus. Ponb pacTBOpOB B MNpUpOAE M B KU3HU 4enoBeka. Kpyrosopor
BOJIbI B PUPOJIE. 3arpA3HEHUE MPUPOAHBIX BOA. OXpaHa U OUMCTKA MPUPOIHBIX
BOJI.

Knaccuduxanus sHeoprannueckux coenueHuit. Oxcuanl. Knaccudukamms
OKCUJIOB: cojieoOpa3ytoniue (OCHOBHBIE, KHUCJIOTHbIC, aM{(pOTepHbIC) U
HecosneoOpaszyronue. Homenknatypa okcuaoB. Pu3nyeckrue W XUMHYECKUE
CBOMCTBa OKCUJIOB. [TomyueHue OKCHaoB.

OcHoBanus. Knaccudukanusi OCHOBaHW: MIENOYM M HEPACTBOPHUMbIE
ocHOoBaHMA. HomeHknaTtypa ocHOBaHUM. DU3NUYECKHE U XUMUYECKUE CBOKCTBA
ocHoBaHui. [losryueHrne OCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucior. Gusnyeckue
U XUMUYECKHE CBOMCTBA KUCIOT. Psan aktuBHocTn MetaiuioB H. H. bekerona.
ITony4yenue Kucior.

Comu. Homenknatypa coneil. @U3MYECKME M XHWMHYECKHUE CBOWCTBA
coneu. [Tonyduenue conen.

I'enetnueckas cBsI3b MEXKY KJIaCCAMHU HEOPTaHUYECKUX COCMHEHUM.

Xumuueckuit IKcnepumenm:

KAQUeCTBEHHOE ONpPEJCICHUE COJEpKaHUs KHUCIOpoJa B  BO3IYyXeE,
MoJIydeHue, coOupaHue, paclo3HaBaHWE M H3YYCHHE CBOWCTB KHCIIOPOJA,
HAOIOJIEHUE  B3aMMOJICUCTBUSL  BEIIECTB C  KHUCJIOPOJOM H  YCJIOBUS
BO3HUKHOBEHUS U TMPEKpallleHUs] TOpeHHusl (MOo)Kapa), O3HAKOMIICHHE C
oOpa3liaMd OKCHUJIOB M OIMCAHME UWX CBOWCTB, TMOJy4YeHUE, COOUpaHuUe,
pacno3HaBaHWE M HM3YYEHHE CBOMCTB BOJOpoAa (TOpEeHHE), B3aUMOJEUCTBHUE
Bogopoaa ¢ okcuaom meau (II) (Bo3M0KHO MCIIONB30BAHUE BUAEOMATEPUAIIOB),
HaO/toleHne  00paslloB  BEHIECTB KOJIMYECTBOM | MOJIb, UCCIEIOBaHUE
OCOOEHHOCTEW pPAaCTBOPEHUS BEIIECTB C Pa3IMYHOM PACTBOPHUMOCTHIO,
IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MAacCOBOM J0OJIE PacTBOPEHHOTO
BEILECTBA, B3aMMOJICHCTBUE BOJAbI C METAJUIAaMH (HATPUEM U KaJIbIIUEM)
(BO3MOXHO HCIIOJIb30BaHUE BHUJACOMATEpPHUAJIOB), HCCIEIOBaHUE 00pa3IoB
HEOPraHMYECKUX BEHIECTB pPAa3IWYHBIX KJIACCOB, HAOIIOJEHWE W3MECHECHHUS
OKpacKH MHIUKATOPOB B pacTBOpax KHCIOT U IIEJIOYeil, U3y4yeHue
B3aumMojieicTBusi okcuna Meau (II) ¢ pacTBOpoM CepHOM KHCIOTHI, KHUCIOT C
METaJUlaMH, peaKkIMid HEUTpalu3aluu, IMOJy4YeHUE HEPACTBOPUMBIX OCHOBAHH,
BBITECHEHHE OJIHOTO MeETajlla JpPyrMM M3 pacTBopa COJIM, pEIICHUE
AKCHEPUMEHTAIBHBIX 3a7a4 M0 TeMe «BaxHellne KiIacchl HEOPraHUYECKHX
COCMHECHUI.

IHepuoanueckuit 3akoH u Ilepuognueckasi cucremMa XHUMHYECKHX
sjemenToB JI. . MenneneeBa. CtpoeHne atoMmoB. XHMHYECKAsl CBA3b.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBbie MOMBITKH KIaCCU(PUKAINK XUMHUYECKHX d1eMeHTOB. [loHsTHe O
IPYIIax CXOJHBIX AJEMEHTOB (ILEIIOYHbIE U MIEJIOYHO3EMENbHBIE METAJLIbI,
rajioreHbl, MHEPTHBIC Ta3bl). DJEMEHTHI, KOTOpPBIC 00pa3yroT aMQOTepHBIC
OKCHJIbI U THIPOKCHUIBI.

[Tepuonnuecknii 3akoH. [leproanueckas cucteMa XUMUYECKUX JIEMEHTOB
J. WN. MenneneeBa. KopoTkonepuoaHas ¢ JIMHHONEpHUOAHAS (OPMBI
[Tepuonuueckoit cuctembl xumuueckux odiemeHToB J[. WM. Mennaeneena.
Ilepuonsr u rpymmbl. OU3NUECKUN CMBICT NOPSAKOBOTO HOMEpPA, HOMEPOB
MEPUOJIa U TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M30Tomnbl. DIIEKTPOHBI.
CtpoeHue 2JIEeKTPOHHBIX 000J09Y€K aTOMOB MEPBbIX 20 XUMHUYECKUX JIEMEHTOB



ITepuonnueckon cuctemsl JI. M. Menaeneesa. XapakTepucTuka XUMUYECKOTO
3JIEMEHTA 10 €ro MOoJIoKEeHUIO B [lepuoanueckoii cucreme 1. 1. Menneneena.
3aKOHOMEPHOCTU M3MEHEHUS pajnyca aTOMOB XMMHYECKUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAUIMYECKUX CBOMCTB IO TPYINaM U NEPUOIaM.
3nauenue llepuonmueckoro 3axkoHa u llepuonnueckoll  CUCTEMBI
XUMHUYECKHUX DJIEMEHTOB Ul pa3BUTHUS HAayku U npaktuku. . 1. Mennenees —
Y4E€HBIN U IPaKJaHUH.

Xumuueckast cBsizb. KoBajeHTHas (moyisipHass W HEMOJISIPHAs) CBS3b.
DIIEKTPOOTPUIATEIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenb okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIIMU.
[Tponieccrl OKUCIEHUSI U BOCCTAHOBIICHUSA. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3yuyeHrue 0oOpas3IoB BEIECTB META/NIOB U HEMETAJIOB, B3aUMOJCHCTBUE
TUJAPOKCHIA IIMHKA C PAacCTBOpAMHU KHUCJIOT U IIEJIOYEH, MPOBEIACHUE OIIBITOB,
WUTIOCTPUPYIOIIMX TMPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIX PEaKIUN
(ropeHue, peakiyu pa3ioKeHHs, COSTUHEHUS ).

Mescnpeomemmuoie ceasu

Peanuzamus MeXNpeIMETHBIX CBSI3€M MPU U3YYEHUM XUMHUM B 8 Kiacce
OCYIIECTBIISICTCS 4Yepe3 HCIOJb30BaHUE KaK OOIIMX €eCTeCTBEHHO-HAYYHBIX
NOHATHM, TaK W TIOHSATUM, SBISIOIIUXCS CUCTEMHBIMU [ OTIEJIbHBIX
PEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAYYHBIC TIOHATHS: HAay4dHbIH (aKT, THUIOTE3a,
TEOpHs, 3aKOH, aHalIW3, CHHTE3, Kilaccupukamusi, TEPUOJUYHOCTD,
Ha0JII0/IeHNE, SKCTIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MO/JIENb, SIBJICHHE.

@dusuka: marepusi, aroM, D3JEKTPOH, IPOTOH, HEUTPOH, WOH, HYKIH],
U30TOIBI, PAJAUOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUM 3apsil, BELIECTBO,
TENO, 00BbEM, arperaTHOe COCTOSHUE BEIIeCTBa, ra3, (pU3MYecKue BEIUYUHBI,
€IUHULBI U3BMEPEHUS, KOCMOC, IUTaHETHI, 3BE31bI, COHIIE.

buonorus: doTocunTes, npixanue, ouocdepa.

I'eorpadms: atmocdepa, rumpocdepa, MHUHEpaNbl, TOPHBIC IOPOJIHI,
IIOJIE3HBIE UCKOMAEMBbI€, TOILUINBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo 1 XMMHUYECKasl peaKU s

[Tepunonnueckuit 3axoH. [leppoanueckas cucreMa XUMHYECKUX 3JIEMEHTOB
. 1. MengeneeBa. CTpoeHUE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOICTB
XUMHUYECKUX DJJIEMEHTOB NEPBBIX TPEX MEPUOJOB, Kajuus, KaJdblUUs MU HX
COCMHEHUN B COOTBETCTBUHU C IIOJIOKEHHEM 3JIEMEHTOB B llepuomnueckon
CHUCTEME U CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BUAbI XUMMUYECKOW CBSI3U. THUIBI KPUCTAILNTMYECKUX
PELIETOK, 3aBUCMMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PELIETKH
U BUJa XUMHYECKOU CBS3H.

Knaccudukamms ©u  HOMEHKIATypa  HEOPTaHMYECKHX  BEIECTB.
XHUMUYECKME CBOWCTBA BEIIECTB, OTHOCAIIMUXCA K Pa3JIMYHBIM KJIACCaM
HEOPraHUYECKUX COCTMHEHNM, TEHETUYECKAs! CBSI3b HEOPTAHUYECKUX BEILIECTB.

Knaccudpukanusa XuMUYeCKHX peakiuMidi MO pa3IMYHbIM MpHU3HAKaM (MO
YHCIIy ¥ COCTAaBY yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIIOBOMY 3D (DEKTy,
[0 W3MEHEHHID CTEIEHEHM OKHUCJIEHHS XHMHUYECKUX JJIEMEHTOB, IO
o0paTUMOCTH, 1O YYAacCTHIO KaTaiu3aTopa). ODK30- H DHIOTCPMHUYECKHE
pEaKUnH, TEPMOXUMUYECKUE YPABHEHMUS.

[lonsitue o ckopoctu xumuyeckoil peakuuu. [lonsaTre 00 0OpaTUMBIX U
HEOOpaTUMBIX  XUMHYECKMX peakuusax. IloHATHE O TOMOTE€HHBIX U



reTeporeHHbIx peakuuax. llonstue o karanuze. [loHATHE O XUMHYECKOM
paBHOBecuU. DAKTOpBI, BIHSIONIME HA CKOPOCTh XUMHUYECKOW PEAKLIUH H
MOJI0)KEHNE XUMUYECKOTO PABHOBECHSL.

OKHUCIUTENHHO-BOCCTAHOBUTENIBHBIC  PEAKIIMM, AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHOW  peakuuu. CocTaBIe€HHE  ypaBHEHUU
OKHUCJIUTENIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA C UCIOJb30BAHUEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopus BJIEKTPOJUTUYECKOM  JTUCCOLMALUU. DJIEKTPOIUTHL U
HE3JICKTPOJIUThl. KaTuoHbI, aHMOHBL. MeEXaHW3M AUCCOLUMAIMUA BEUIECTB C
pPa3IMYHBIMU BUJAMHU XMMHYECKOU CBs3U. Ctenens auccouranuu. CUIbHBIE U
cia0ble 3JIEKTPOJIUTHI.

Peakiiuu wonHOro oOMmeHa. YCIOBUS TPOTEKAHUS PEAKIUA HOHHOTO
oOMeHa, TOJIHbIE M COKpAaIlI¢HHbIE WOHHBIC ypaBHeHUs peakiuil. CBoiicTBa
KHUCJIOT, OCHOBaHUW U COJIEH B CBETE MPEJICTABICHUN 00 AJIEKTPOJIUTHYCCKON
nucconanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPONU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJAEISIMU KPUCTAJUTMYECKUX PEHIETOK HEOPTraHUYECKUX
BEIIIECTB — METAJJIOB U HEeMeTaUioB (rpadura U aimMasa), CIOKHBIX BEIIECTB
(xmopunma HaTpHs), HCCICAOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMHYECKOU
peakiuu  OT  BO3JEHCTBUS  Pa3IMYHBIX  (PAKTOPOB,  HCCIICIOBAHHE
AJIEKTPOINPOBOTHOCTH PACTBOPOB BEIIECTB, Ipolecca AUCCOLUAIMU KHUCIOT,
niesioue u cojiel (BO3MOXKHO MCTIOJIb30BaHUE BUJICO MATEPUAIIOB), TIPOBEICHUE
OTIBITOB, WIUTIOCTPUPYIOIINX MPU3HAKK MPOTEKaHUSI PEAKIMi MOHHOTO OOMEHa
(oO6pa3oBanue ocajka, BbIJEIEHHE Tra3a, oOpa3oBaHHWE BOJbBI), OIBITOB,
WUIIOCTPUPYIOIIUX TPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBUTENIBHBIX pEaKIUN
(ropenue, peakiumn pa3IoKEeHuUs, COCIMHEHUS), pacrio3HaBaHue
HEOPraHUYECKUX BEIIECTB C ITOMOIIbI0 KAUYECTBEHHBIX pPEAKLUHMl Ha HWOHBI,
pelIeHne SKCIEPUMEHTAIBHBIX 3a1a4.

HemeTaJibl 4 MX COeIMHEHUS

OO6miast xapaktepucThka TamoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u Gpuandeckrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOTEHOB. XHWMHUYECKHE CBOMCTBA Ha MNpPUMEpPE XJjopa
(B3auMozeiicTBUE C METaUIlaMU, HEMETa/IaMH, HIeJIo4YaMH). XJIOPOBOAOPOI.
CongHas KUCI0Ta, XMMUYECKUE CBOMCTBA, MOJydyeHUue, npuMmeHenue. Jlelicteue
XJIOpa W XJIOPOBOAOPOAA Ha OpraHu3M 4elioBeKa. BaxHelline XJIOpUAbl U UX
HAXOXKJICHHE B IPUPO/IE.

O6mast  xapaktepuctuka d1eMeHTOB  VIA-rpymmbel.  OcobGeHHOCTH
CTpOEHUSI aTOMOB, XapaKTepHbIe cTeneHn okucieHus. CTpoeHue u pusndyeckue
CBOMCTBa MPOCTBIX BEHIECTB — KHUCJIOPOJAa M  cepbl. AJUIOTPOIHbIE
MOAU(PUKAIIMKA KUCIOPOJIa U cepbl. XUMUYECKHe CBoMCTBa cepbl. CepoBOI0pO,
cTpoeHue, ¢GU3MYECKHe MW XUMHUYecKHe cBoicTBa. OKCHUIBI CEephl  Kak
MPEICTaBUTEN KHUCIOTHBIX OKCUJoB. CepHas KHCIOTa, (U3MYECKUE U
XUMUYECKHE CBOMCTBAa (00IIME KakK MPEICTaBUTENsl Kjacca KHCIOT U
cnerupuyeckne). XUMUIECKUE PEaKINH, JISKAIIUEe B OCHOBE MPOMBIITUICHHOTO
crioco0a mosy4yeHus: cepHoil kucinothl. [IpumeHenue cepHoil kuciotel. Coiu
CePHOM KHCIOTHI, Ka4eCTBCHHAs peakuus Ha CynbhaT-uoH. Haxoxaenue cepsl
1 €€ COCNMHEHHU B NpUpoAe. XMMHUECKOE 3arpsI3HEHUE OKPYKAIOIIEH Cpebl
COEIMHEHUSAMU Cepbl (KUCIOTHBIE OXKAM, 3arps3HEHUE BO3/yXa U BOJIOEMOB),
crocoObl €ro NpeI0TBPAICHHUS.

OO6uias xapakTepucTHKa 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpPHbIE CTEIEHU OKUCIEHUA. A30T, pacrnpoCTpaHECHUE B



npupojie, Gu3ndecKkre U XuMU4Yeckue cBoiictBa. KpyroBopot a3zoTa B mpupoje.
AMMHak, ero Gpunueckue U XMMUYECKUE CBONCTBA, OJyYeHUE U MPUMEHEHHUE.
Conu amMmoHUs, MX (PU3MYECKHE U XUMHUYECKHUE CBOICTBA, NPUMEHEHHUE.
KauecTBeHHas peakuus Ha MOHBI aMMOHUSA. A30THas KHCIJIOTa, €€ IMOJIy4YeHHUe,
¢usznueckre U XUMHUYECKHME CBOWCTBa (OOLIME KakK MpeACTaBUTENs Kiacca
KUCIOT U crneuuduueckue). Mcnonpb3oBaHue HUTPATOB U COJIeH aMMOHHUS B
KaueCTBE MUHEPAIbHBIX YAOOpeHHH. XUMHUECKOE 3arpsi3HEHHE OKpY Karolen
Cpeabl COEAMHEHUAMU a30Ta (KUCJIOTHBIE JTIOXKIH, 3arPSI3HEHUE BO3/1YyXa, MOYBEI
u BonoémMoB). docdop, amnorponueie Mogudukanuu docdopa, uznueckue u
xumuyeckue cBouctBa. Oxcun  dochopa (V) u  docdhopHas Kuciora,
¢usznueckre 1 XUMHYECKHE CBOICTBA, noydyeHue. McnonbzoBanue GocdaTtoB B
KaueCTBe MUHEPAJIbHBIX YI0OpECHUI.

O6mass  xapakrepuctuka dsineMeHToB [VA-rpynmel.  OcobeHHOCTH
CTpPOEHUSI aTOMOB, XapaKTEPHbIE CTENEHH OKUCICHUS. YTJIEepOoJ, ajIOTPOIHbIE
MoauUKaIMK, PacpOCTpaHEHHE B TpUpPOJe, (DHU3WUYECKHEe U XUMHUYECKHUE
cBoiicTBa. AncopOuusa. Kpyrosopor yriepoaa B npupoae. OKCuabl yriiepona,
uX (U3MYECKHEe M XUMHYECKHE CBOWCTBA, JCHCTBHE HA J>KUBBIC OpPraHU3MBI,
NOJIyYeHHUE U MPUMEHEHHE. DKOJOTUYECKHUE NMPOOIEMbl, CBI3aHHBIE C OKCUAOM
yraepona (IV), rumoreza riaoOaJibHOrO TOTEIUICHHS KIUMaTa, MapHUKOBBIN
sbdext. YrompHas kuciaora U e€ conM, UX (PUIMYECKHME M XHUMHUYECKHE
CBOMCTBa, IMOJy4YeHHE M NpuMeHeHue. KauecTBeHHas peakius Ha KapOOHaT-
noHbl. Mcrnonb3oBaHne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U
CEJIbCKOM XO3SIMCTBE.

[lepBoHauanbHble TMOHATHS 00 OPraHMYECKUX BEIIECTBaX KaK O
COEIMHEHUAX yriiepofa (METaH, 3TaH, ATWUJIEH, alleTWICH, 3TaHOJI, TJIMIEPHH,
yKCycHasi KuclioTa). [IpupoiHble HWCTOYHUKH  YIIEBOAOPOJOB  (yroib,
IPUPOJIHBIN ra3, HeTh), MPOIYKTH UX MepepaboTku (OCH3UH), UX POJIb B OBITY
U npombinieHHOCTH. [ToHsITHE 0 OMOJIOrMYecKH Ba)KHBIX BEIIECTBAX: KUpaX,
Oenkax, yrieBojax — M UX POJIM B )KM3HU 4eloBeka. MaTepuanbHOE €IMHCTBO
OpraHUYECKUX U HEOPTraHUYECKUX COCTUHEHUM.

Kpemuuii, ero ¢wusnueckue M XHUMHUYCCKHE CBOWCTBA, IOJYyYCHHE U
npumeHenne. CoenuHeHuss kpemHus B mpupoxae. OOmue mpencraBieHusi o0
okcuae kpemuus (IV) u xpemaueBoit kucnore. CUIIMKaThl, KX UCIOJIb30BAHHE B
OBITY, B MPOMBINIJICHHOCTH. BaXkHei1ine cTpouTenbHbIE MaTEpUAIIbl: KEpaAaMUKa,
CTEKJIO, IIEMEHT, O€TOH, kKee300eToH. [Ipobdiembl 6€30macHOTO UCTIOIB30BaAHUS
CTPOUTEIIbHBIX MAaTEPUAJIOB B IOBCEHEBHOMN KU3HMU.

Xumuueckuit IKcnepumenm:

u3ydeHrne oOpa3IoB HEOPraHWYECKUX BEIICCTB, CBOWCTB COJISHOMN
KHUCIIOTBHI, TPOBEICHNE KAaY€CTBEHHBIX PEAKIIUi Ha XJIOPU/-HOHBI U HAOIIOACHHUE
MPU3HAKOB MX MPOTEKAHUS, OMBITHI, OTpaXkaromue (pu3ndeckne U XMMHUYECKUe
CBOMCTBAa TaJOT€HOB W HX COEJUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPUAIOB), O3HAKOMJICHHE C OO0pas3laMu XJIOPUIOB (TAJOTCHHJIOB),
O3HAaKOMJICHHME C o0pa3mamMu cepbl U €€ COEOUHEHHUSIMU (BO3MOKHO
WCIIOJIb30BAaHUE BUJEOMATEpUaioB), HAOIIOEHNE Tpolecca OOyTIMBaHUS
caxapa MOJ JACHUCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KHCIIOTHI, H3Y4YEHUE
XAMHYECKUX CBOWCTB  pa30aBIIEHHON CEpHOM  KHUCIOTHI, MPOBEJCHUE
KaueCTBEHHOW peakiui Ha CcyabpaT-uoH W HaAOMIOIeHWe TMpu3HaKa e&
MPOTEKaHMs, 03HAKOMIJICHHE C (PU3NYECKUMHU CBOMCTBaMU a30Ta, ¢ocdopa u ux
COeIMHEHUN (BO3MOXKHO HCIIOJIB30BaHUE BHUJEOMATEpHUAIOB), oOpa3laMu
a30THBIX U (HOCHOPHBIX YIOOPEHUM, MOJyIeHUE, COOUpPAHUE, PACTIO3HABAHUE U
M3yYEHHUE CBOMCTB aMMHaKa, MPOBEIACHUE KAYECTBEHHBIX pPEAKIMi Ha HOH



ammoHust u  (QocdaT-uOH W  U3yYEHHUE TNPU3ZHAKOB UX TMPOTEKAHUS,
B3aMMOJIECTBHE KOHUEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEABIO (BO3MOXKHO
WCIOJIb30BaHUE BUACOMATEPHUATIOB), H3YUYCHHE MOJENEH KPUCTATUIMUYECKUX
peméTok anMmaza, rpaduta, QyIepeHa, O3HAKOMJIEHHE C MPOIECCOM
a7copOIMM pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM
MPOTHBOTA3a, MOJIydeHUe, coOMpaHHe, paclio3HaBaHWE W M3YYCHUE CBOMCTB
YIIEKUCIOr0 Ta3a, IPOBEJACHUE KAaueCTBEHHBIX peakluii Ha KapOOHAT W
CUJIMKAT-UOHBl W M3YYECHUE TMPU3HAKOB HUX MPOTEKAHUS, O3HAKOMIICHUE C
NPOAYKIMEN CUIMKATHOM HPOMBIIUIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIBHBIX
3a7a4 110 TeMe «BakHelre HeEMeTaUIbl U UX COETUHEHHUSY .

MeTajIbl M X COeINHEHHS

OO6miass xapakTEepUCTUKAa XUMHUYECKUX DJJEMEHTOB — METAIOB Ha
OCHOBAaHMU MX MOJIOKEHUA B [leproanueckoi cucreMe XMMUYECKUX 3JIEMEHTOB
1. . MenneneeBa u ctpoeHus atromoB. CTpoeHHe MeTaJIoB. MeTtamnueckas
CBSI3b U METAJUIMYECKAsl KPUCTALIMYECKAS PEIIETKA. DINEKTPOXUMHUUYECKUN PsJl
HanpspKeHU MeTaioB. Du3Myeckue M XUMHYECKHE CBOMCTBA METAJIOB.
OO6mue crocoObl TONy4eHUsT MeTauioB. [loHSATHE O KOPpPO3WH METAJIOB,
OCHOBHBIE CIOCOOBI 3alUTBl HUX OT Koppo3uu. CrutaBel (CTajib, YYTYH,
JIOpATIOMUHUN, OPOH3a) U UX MPUMEHEHUE B OBITY ¥ IPOMBIIIIIICHHOCTH.

[[lenounble  MeTayuibl: ToNokeHuWe B Ilepuomuueckoid  cucreme
xuMHuueckux 3neMeHToB . 1. MeHneneeBa, CTpOEHHUE UX aTOMOB, HAXO0XKJICHUE
B npupojse. Pusznueckne M XUMHUYECKHE CBOMCTBA (HA MpPUMEpPE HATPUA U
kanus). Okcuabpl U THAPOKCHIBI HAaTpus W Kanus. [IpuMeHeHue IenoYHbIX
METaIJIOB U UX COCIUHECHU.

[IlemouyHO3eMENBHBIE MeETaIbl MarHuid W KaJIbLMK: TOJO0XEHHUE B
[lepuonuueckoinr cucreme xumuueckux osnemeHToB J[. M. Mennaeneesa,
CTPOCHHE HX aTOMOB, HaxoXJeHue B mnpupoae. Ouznyeckne U XUMHYECKHUE
CBOWMCTBA MarHusg W Kalbliud. BakHeiine coeauHEeHUs Kaiablus (OKCHI,
TUAPOKCHU, CoJn). JKECTKOCTH BOABI M CIIOCOOBI €€ yCTpaHCHHS.

AnoMuHUA: Tojio)keHue B Ileproanyueckol cuUCTeME XUMHYECKHX
sanementoB JI. M. MeHneneeBa, CTpOCHHE aroma, HAXOXKJICHUE B MPHUPOJE.
dusnyeckne M XUMHUYECKHE CBOMCTBAa amtoMHHHSA. AMQOTEpHBIE CBOMCTBA
OKCHUJIa U TUAPOKCHUIA aTFOMUHUA.

Keneso: monoxenue B [leppoanyeckor CUCTEME XUMUUYECKUX 3JIEMEHTOB
. 1. MenpaeneeBa, CTpOEHHE aTOMA, HaXOXKJAECHUE B npupoae. Ousnyueckue u
XUMHUYECKHE CBOMCTBa »xene3a. Okcuibl, TUAPOKCUIBI M conu xeneza (II) u
xenes3a (III), ux coctas, cBOKCTBA U MOJIYYEHUE.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE ¢ oO0paslaMd METAIOB M CIUIaBOB, MX (PU3HUYCCKUMH
CBOWMCTBaMH, HW3y4YCHHE pE3yJIbTaTOB KOPPO3UU METAIOB  (BO3MOKHO
HCIIOJIb30BaHUE BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBHS OKCH]IA
KaJblls M HaTpUs C BOJIOM (BO3MOXKHO HCIIOJIB30BAHHME BHICOMATEPHATIOB),
HCCJIEJIOBAaHUE CBOMCTB KECTKOM BOJBI, MPOIIECCA TOPEHHUS JKEJIE3a B KUCIOPOAE
(BO3MOHO HCIOJIb30BaHWE BHUJEOMATEPHANIOB), MPU3HAKOB IPOTEKAHUS
KaYECTBCHHBIX PEAKIIMN HA MOHBI: MarHusl, KaJablHsl, ATFOMUHMS, [IMHKA, KEIe3a
(IT) m xeneza (III), memu (II), HaOmomeHWe U OMUCAHHME MPOLIECCOB
OKpalllUBaHMUS TUIAMEHM WOHAMU HaTpus, Kaausg U KajablHsd (BO3MOXKHO
HCTOJIb30BaHUE BUJICOMATEPUANIOB), HCCIIeIOBaHUEe aM(pOTEPHBIX CBOMCTB
TUJIPOKCHIA AIIOMUHUS U TUAPOKCHUIA IIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX
3a1a4 1o TeMe «BakHenmune MeTaluibl 1 UX COEIUHEHUS.

XUMHA U OKPYXKAKIIAA Cpeaa



BemecrBa u Marepuassl B OBCEIHEBHOW JKU3HM 4ellOBeKa. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMUYECKUX peakiuil B ObITy. [lepBas moMouis npu
XUMHUYECKHX OKOTax U OTPABICHUSX.

XUMHYECKOE 3arps3HEHUE OKPY KaIoIel cpebl (MpeaenbHas JOImy CTUMast
KoHIIeHTpamusi  BemlecTB, pgainee — I[IJIK). Ponp xumum B pemeHun
AKOJIOTUYECKUX TTPOOIIEM.

Xumuueckuit IKcnepumenm:

U3y4eHHe 00pa3oB MaTEPHUATIOB (CTEKIO, CIIJIaBbl METAJJIOB, MOJIUMEPHbBIE
MaTepHuabl).

Meosicnpeomemmnuie ceasu

Peanuzaius mMeXnpeIMETHBIX CBSI3€M MpPU M3YYEHHM XUMHUU B 9 Kiacce
OCYIIECTBIISIETCSI 4Yepe3 HCMOJIb30BaHHE KaK OOIIMX ECTECTBEHHO-HAYUYHbBIX
NOHATHI, TaK W TOHSATUM, SBISIOIIUXCA CUCTEMHBIMU i1 OTHACJIBHBIX
IPEAMETOB ECTECTBEHHO-HAYYHOI'O ITUKJIA.

OO61ue ecTeCTBEHHO-HAYYHBIC TTOHSATHS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHallu3, CHUHTE3, KiIacCUPUKalUsg, NePUOAUYHOCTh, HAOIIOACHUE,
AKCHEPUMEHT, MOJEJIUPOBAHHUE, HU3MEPEHUE, MOJENb, SBJICHUE, MapHUKOBBIN
3¢ eKT, TeXHOIOTHSI, MaTEPUAIIbI.

®dusuKa: marepusi, aToMm, BJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
U30TONBI, PAJUOAKTUBHOCTh, MOJIEKYJA, 3JEKTPUYECKUN 3apsiji, MPOBOJHUKH,
NOJYIPOBOAHUKU, AUDIEKTPUKHU, (OTODIEMEHT, BEIIECTBO, TeN0, OO0BEM,
arperaTHo€  COCTOSIHME  BEIllecTBa, a3,  pacTBOp,  pPacTBOPUMOCTb,
KpUCTAJUTMYECKasl PEmIETKa, CIUIaBbl, (QU3MUECKUe BEJIWYUHBI, CIUHUIIBI
U3MEPEHUS, KOCMHUYECKOE TPOCTPAHCTBO, ILIAHETHI, 3BE3/bI, COJIHIIE.

buonorus: dorocunres, apixanue, 6nocdepa, sKocucTeMa, MUHEPATbHbBIE
yI0OpeHUsI, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTRA.

l'eorpadusi: armocdepa, ruapocdepa, MHUHEpalbl, TOPHBIE MOPOIBI,
MIOJIE3HBIE UCKOIIaeMBIE, TOIUIUBO, BOJHBIC pecypchl.



IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHUS MPOTPaMMbl OCHOBHOI'O OOIIEro
o0pa3oBaHus JIOCTUTAIOTCS B XOJA€ OOYyYEeHMsS] XUMHHM B €JUHCTBE Y4eOHOH U
BOCIIUTATEIIbHOM  JIEATEIbHOCTU B  COOTBETCTBUU C  TPATULIMOHHBIMU
POCCUHUCKUMU COIMOKYJIBTYPHBIMU M JYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMH,
MPUHATHIMUA B OOIIECTBE MpaBWJIaMH U HOpMaMH MOBEACHUS U CIOCOOCTBYIOT
MpoIieccaM CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLIMAIM3ALIUU 00 yJarOIIUXCSl.

JIN4HOCTHBIE  pe3yJIbTaThl  OTPaKalOT TOTOBHOCTh  OOyYaroNIUXCS
PYKOBOJICTBOBAThCSL CHCTEMOM TMMO3UTHUBHBIX IIEHHOCTHBIX OpPHEHTAIUA W
pacuIMpeHue onbiTa JAeSITEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpuMOTHYECKOr0 BOCIMTAHUS

[IEHHOCTHOTO  OTHOIIEHUSI K  OTEYECTBEHHOMY  KYJIBTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJIEAWI0, MOHUMAaHUs 3HAYCHUS XUMHUYECKOU
HAayKHd B )KM3HU COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOM
uHpopMalMe O TEPEeaOBBIX JOCTIKCHUSX U OTKPBITHUSX MHPOBOM U
OTCUECTBEHHON XHMHH, 3aWHTCPECOBAHHOCTH B HAY4YHBIX 3HaHMIX 00
YCTPOWCTBE MUpa U 0OIIECTBA;

2) rpaIaHCKOT0 BOCTIMTAHUS:

NPEACTaBICHUS O COLMAIBHBIX HOpPMax W MpaBWIaX MEXKIMYHOCTHBIX
OTHOIIEHWH B  KOJJIEKTUBE, KOMMYHHMKATHBHOM  KOMIIETEHTHOCTH B
OOIIECTBEHHO TOJIE3HOM, y4yeOHOMCCIE0BATeNIbCKOM, TBOPYECKOW M JAPYTHUX
BUJIAX JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM JESTEIbHOCTU
IIPU BBIMOJIHEHUU YU€OHBIX, MTO3HABATEIbHBIX 3a/1a4, BHITOJIHEHUH XUMHYECKUX
HKCIIEPUMEHTOB,  CO3JJaHUU  YYE€OHBIX  MPOEKTOB,  CTPEMJICHHS K
B3aMMOIIOHMMAHHUIO ¥  B3aUMOIIOMOIIM B  Tpolecce dAToM  yueOHOM
NEATEIIbHOCTH, TOTOBHOCTH OLICHMBAaTh CBOE NOBEIAEHUE M IOCTYIKHM CBOMX
TOBapHUIIEH C MO3ULIMK HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
ITOCJICICTBUH TTOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS !

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE U XUMUUYECKOW PEAKIIMH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAYKU U COCTaBIIAIOLIUE
OCHOBY ISl TOHUMAaHHMSI CYIITHOCTH HAyYHOW KapTUHBI MUPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUSL MPHUPOJIbI, B3aUMOCBA3AX YEJIOBEKA C
MNPUPOTHOM CPEION, O POJIM XMMHUU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

N03HABATEIbHbIE MOTHUBBI, HAlPABJICHHbIC HAa MOJIyY€HUE HOBBIX 3HAHUI
M0 XWMHH, HEOOXOJWMbIe mJisi OOBSCHEHUS HaOII0IaeMbIX MPOILECCOB H
SBJICHUI, TO3HABATEIbHON, MH(POPMAIIMOHHON M YUTATEIBCKON KYIbTYpPHI, B
TOM YHCJE HABBIKOB CaMOCTOATEIBHON padoThl € Yy4eOHBIMH TEKCTaMH,
CIIPaBOYHON  JIUTEPAaTypoil, JIOCTyNHBIMHU  TEXHUYECKHUMH  CpPEICTBaAMU
WH(OPMAITMOHHBIX TEXHOJIOTH;

UHTEpeC K OOYyYECHHIO M TIO3HAHWIO, JIO003HATEIHHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K €camM000Opa3OBaHUIO, IMPOEKTHOW U  UCCIEAOBATEIbCKOU
TESITENHbHOCTH, K OCO3HAHHOMY BBIOOPY HAMpPaBIEHHOCTH U YPOBHs 0OYYCHUS B
JIaJIbHEUIIIEM

4) popmMupoBaHUsI KYJbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH 3>KW3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0POBBIO0, YCTAHOBKHM Ha 3J0pOBbI 00pa3 *U3HU, OCO3HAHUE TOCIEICTBUN U
HEMPUATHE BPEIHBIX TMPUBBIUEK (YMOTPEOJICHUS AQJIKOTOMsl, HApPKOTHKOB,



KypeHHus), HEOOXOJAMMOCTH COOJIIOACHUsT TMpaBuwyl  OE30MAaCHOCTU  MpHU
oOpaIieHny ¢ XAMUYSCKUMH BEIIECTBAMH B OBITY M pEaTbHOU KU3HH,

5) Tpy/10BOT0 BOCIIUTAHUS:

HWHTEpEC K MPaKTUUECKOMY H3Yy4deHHIO mpodeccuil u Tpyna pazaudyHOro
poja, yBaXeHUEe K TPYAY U pe3yJibTaTaM TPYAOBOU JAEATEbHOCTH, B TOM YHCIIE
Ha OCHOBE NMPHUMCHCHHS MPEAMETHBIX 3HAHWW MO XUMHUHU, OCO3HAHHBIH BBIOOD
WHJVMBUAYaTbHOW  TPAaCKTOPUM TMPOAOJDKEHMs 00pa3oBaHHMs C  YYETOM
JUYHOCTHBIX HHTEPECOB U CTIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB H
MOTpeOHOCTEH, yCHemHol TpoPeCCUOHANBHOW IEATeIbHOCTU U Pa3BUTHUSA
HEOOXOMMBIX YMEHHH, TOTOBHOCTH aJalTHPOBAThCS B TMPOdeCCHOHATBHOU
cpene;

6) IK0JI0rH4eCKOro BOCIIUTAHUS:

AKOJIOTUYECKHU 11eJ1IeCO00pa3HOEe OTHOIIEHUE K TPHUPOJE KaK HCTOYHHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYIIECTBOBAaHUS, TOHUMAaHUE IIEHHOCTH 370pPOBOT0O
u Oe3omacHoro o0pasa KW3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bU3UYECKOMY U TICUXUYECKOMY 3JI0POBbIO, OCO3HAHUE IIEHHOCTH COOJIIOCHUS
npaBui 0€30MacHOTO TOBEICHMSI NMpU padoTe ¢ BEIIECTBAMHU, a TaKXKe B
CUTYaIUsX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH NMPUMEHSTH 3HAHUS, ITOJIy4aeMbIC MPU N3YUCHUN XUMHH, JIJIs
peleHus 3ajay, CBSI3aHHBIX C OKPYXaIIeW NPUPOTHON Ccpemou, s
MOBBIIICHUSI YPOBHSI JKOJIOTMYECKOW KYJIBTYPhl, OCO3HAHUS TJI00aTLHOTO
XapakTepa SKOJOTMYECKUX MPOOJeM U MYTeH X PEIICHUS IOCPEICTBOM
METOJIOB XMMHH, SKOJIOTHYECKOTO MBIIIICHUS, YMCHHUS PYKOBOJACTBOBATHCS UM
B MTO3HABATENbHON, KOMMYHHUKATUBHON U COIIMAIbHON TIPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocrtaBe meranmpenMETHBIX pPE3YyIbTATOB BBIIEISIOT 3HAYKMMBIE IS
dbopMHUpOBaHUS MHPOBO33PEHUS OOIICHAYYHbIE TOHSTHS (3aKOH, TEOpus,
NPUHIIMI, TUIMOTE3a, (aKT, CHCTeMa, NPOIECC, AKCIEPUMEHT U JPYToe.),
KOTOpBIE HCIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMeTax u
MO3BOJISIIOT HAa OCHOBE 3HAHMM M3 JTUX TPEIMETOB  (HOPMHUPOBATH
NpEe/CTaBlIieHne O I[EJOCTHOM HayyHOW KapTHMHE MHpa, U YHUBEpCAIbHBIC
yueOHbIe JeHicTBUs (TMO3HABATEIbHbIE, KOMMYHUKATHBHBIC, PETYJSTUBHBIC),
KOTOpBhIE 00€cTeunBarOT (POPMUPOBAHUE TOTOBHOCTH K CaMOCTOSITEIHLHOMY
TUTAHUPOBAHUIO U OCYIIIECTBICHUIO YUYEOHOU IEATETLHOCTH.

Ilo3naBaTe/ibHbIEe yHUBEpPCAJbHbIE Y4eOHbIE JeiicTBUS

ba3oBble jornueckue AecTBUA:

YMEHHS UCIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIUJICHUS TPH OCBOCHUU
3HAHHWI: PACKPBIBATH CMBICT XUMHUYECKUX TOHITHH (BBIIEISATh UX XapaKTePHBIC
MPU3HAKH, YCTAaHABIUBATH B3aUMOCBSI3b C IPYTUMU MOHSATUSMH ), HCTIOJIH30BaTh
MOHATHS TSI OOBSICHEHUS OTACIBbHBIX (PAKTOB U SBIICHUMN, BHIOMPATh OCHOBAHUS
U KpUTEpUH [JIs KIAacCU(UKAIIMM XWMHUYECKHX BEIIECTB U XHUMHYECKUX
peakiuii, yCTaHABIMBATh MPUYMHHO-CJIICJACTBCHHBIC CBS3M MEXIYy OOBEKTaMHU
W3Y4YCHUS, CTPOUTH JIOTUYECKUE PACCYXACHHS (MHIYKTHUBHBIC, NEAYKTHBHBIC,
10 aHAJIOTHH), JACJIaTh BEIBOJBI U 3aKITFOUCHUS;

YMEHHE TPUMEHATh B TMPOIECCEe MMO3HAHMUS TOHATUS (TPEeIMETHBIE W
METanpeMETHbIE), CHUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOJIb3yeMbIE B
XAMHH, TPEeoOpa3oBbIBATh IMUPOKO TPUMEHSIEMbIE B XUMHUU MOJIEIbHBIC
MPEACTAaBICHUS — XUMUYECKHUI 3HAK (CUMBOJI 3JIEMEHTA), XUMHU4ecKas (opmyia
1 ypaBHEHUE XUMHUYECKON pPEaKIMH — MPHU PENICHUH y4eOHO-TIO3HABATEITLHBIX
3amady, C y4€TOM OTUX MOJEIBHBIX TPEJACTAaBICHUN  BBISABIATH W
XapaKTepru30BaTh CYIIECTBCHHBIC TMPHU3HAKKM HM3y9aeMbIX OOBEKTOB —



XUMUYECKUX BEIIECTB M  XUMHUYECKUX  PEaKIui, BBIABIATH  0OIIHE
3aKOHOMEPHOCTH, TPUUYMHHO-CIEJCTBEHHBIC CBSI3M W MNPOTHUBOpPEUUS] B
M3y4aeMbIX MpoIleccax U sIBICHUSX.

Bba3oBble ncciaenoBaresibCcKue 1eiiCTBUS:

yYMEHHUE HUCTIOJIb30BATh MOCTABJICHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA
MO3HAHUS, a TAKXKE B KAayeCTBE OCHOBBI MJig (hOPMUPOBAHHUS THUIMOTE3BI IO
MIPOBEPKE MPABIWILHOCTU BBICKA3bIBAEMBIX CY)XICHUH;

npuoOpeTeHue ONbITa MO IJIAHUPOBAHUIO, OPraHU3AIMU U TMPOBEJICHUIO
YUCHUYECKHUX OSKCIIEPUMEHTOB, YMEHHME HaOJI0JIaTh 3a XOJIOM IIpoiiecca,
CaMOCTOSITEJILHO MPOTHO3UPOBAThH €r0 Pe3ysbTart, (popMyaupoBaTh 00001EHUs
U BBIBOJIBI MO pe3yJbTaTaM MPOBEIEHHOTO OIbITA, UCCIEIOBAHUS, COCTABISAThH
OTYET O MpoJIeJaHHOM padoTe.

Pab6ora ¢ undgopmanmeii:

yMEeHUE BBIOMpATh, aHAJTU3UPOBATH W HUHTEPIPETUPOBATH HHEOOPMAIIHIO
pa3IUYHBIX BUJAOB M (OPM TMPEICTABJICHUS, TMOJIYy4aeMyl0 U3 Pa3HbIX
UCTOYHUKOB (HAy4YHO-TIOMYJISIPHAsI JIMTEpaTypa XUMHYECKOrO COJIepIKaAHUS,
CIipaBOYHBIE mocoOus, pecypchl HWHTepHETa), KPUTHYECKU OICHUBATH
IPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HH(POPMAITHIO;

yMEHHUE TIPUMEHSTh Pa3JIMYHBIE METOJIbI U 3alpPOCHI MPU TTOUCKE U 0TOOpE
uH(OpMaIIMK U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX JJIsI BBITIOJTHEHUS
y4eOHBIX U TTO3HABATEIBHBIX 3aJ1a4 OMPEACIIEHHOTO TUIIA, TPUOOPETEHHE OTBITA
B 00JIACTH HCIIOJIb30BaHUSI MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
OBJIQJICHUE KYJBTYPOH aKTUBHOT'O WCIIOJIb30BAHUS PA3IHYHBIX IMOUCKOBBIX
CUCTEM, CAMOCTOSITEJIbHO BBIOMpPATh ONTUMAIbHYIO (OpMY HpeaCcTaBICHUS
uHbOpMAIIMK ¥ WUIIOCTPUPOBATH PEIIaeMble 3a7aud HECIONKHBIMU CXEMaMH,
auarpaMMaMmu, IpyrumMu popMamu rpaduku 1 UX KOMOUHAIUSIMU;

yMEHHE HCIOJb30BaTh M aHaJIU3UpOBaTh B IIpollecce Y4yeOHOW u
UCCJIEN0BATENbCKON JEeATEIbHOCTU UH(pOpPMAIIHIO 0 BIIMSTHUU
IPOMBILIJIEHHOCTH, CEJIBCKOIO XO35MCTBA M TPAHCIOPTAa HAa COCTOSIHUE
OKPY’KAIOIIEH IPUPOTHON CPEIBI.

KoMMyHuKaTHBHBbIE YHUBeEpPCAJIbHbIC YUeOHbIe 1eliCTBHSA:

YMEHHMS 3aJlaBaTh BOMNPOCHI (B Xo0j€ auaiora U (Wiu) AUCKYCCUH) TIO
CYIIECTBY 0OCyXmaemMoil Tembl, (OPMYJIUPOBATH CBOU MPEIJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEJIOKEHHOM 3a/1a4H;

YMEHUSA TPEACTaBIATh IOJYYEHHbIE PpE3yJbTaThl I[O3HABATEIbHOM
NEATEIbHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTax; JeiaTh MNPE3CHTALMIO
pPE3YNIbTATOB  BBHIMIOJHEHUS XHMHYECKOTO OJKCIepuMeHTa (J1abopaTopHOTro
OTIbITA, JIA0OPATOPHON PAOOTHI MO MCCIEIOBAHUIO CBOWCTB BEIIECTB, YIE€OHOTO
MIPOEKTA);

YMEHHUS Y4eOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMH B COBMECTHOU
MO3HABAaTEIbHOM M  HCCIIEIOBATENICKON  JIESITENBbHOCTH TMPU  PELICHHUU
BO3ZHUKAIONIUX MPOOJEM HAa OCHOBE yuéTa OOIIMX MHTEPECOB M COTJIACOBAHUS
mo3unuii  (0OCyXaeHus, OOMEH MHEHHUSIMH, «MO3TOBBIC  IIITYPMBI»,
KOOpAWHAIMS COBMECTHBIX JEHCTBHM, ONpelesieHHe KPUTEPUEB MO OILICHKE
Ka4yeCTBa BHITIOJIHEHHOM pabOThI U APyTHE).

PeryjasiTUBHBbIC YHUBepCaJIbHbIe YYeOHbIC JeHCTBUSA:

YMEHUE CaMOCTOSITEILHO OMPEAENSTh eI AEATeIbHOCTH, MIAHUPOBATH,
OCYIIECTBIISITh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeATEeNbHOCTD, BRIOMpaTh Haubosiee 3(hPeKTUBHBIE CIOCOOBI PEIICHUST YUEOHBIX
Y MO3HABaTENbHBIX 3a/la4, CaMOCTOSITEIbHO COCTAaBISATh WJIM KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JEUCTBUUA NPHU BBINOJHEHUN 3aJlaHUM C YYETOM



MOJIyYEHHUs HOBBIX 3HAHUN 00 M3ydaeMbIX 00OBEKTaX — BEIIECTBAX U PEAKIIUSX,
OIICHUBAaTh COOTBETCTBHME MOJYYEHHOTO pe3yJbTaTa 3asBICHHON IIEIH, YMEHUE
UCIOIb30BaTh W aAHAIM3UPOBATh KOHTEKCTHI, IpeaJiaraeMble B YCIOBUH
3aJJaHUM.

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX pe3yJbTaTOB IO OCBOCHHUIO 0053aTEIBHOTO

COJIep>KaHMsI, YCTAaHOBJIEHHOTO JaHHOW (denepanbHON paboueil mporpaMMoi,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAay4YHbIC 3HAHUS, YMEHUSI U CIIOCOOBI
NEUCTBUM, BHUIBI JESITCIBHOCTH IO TMOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEpIpEeTallii, TPeoOpa3oBaHUI0 U MPUMEHEHUIO B Pa3IMYHBIX Y4E€OHBIX U
HOBBIX CUTYaIIUSX.

K xonmy oOydenuss B 8 kijacce mpeaMeTHble pe3ysibTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaxaTh CPOPMHUPOBAHHOCTH Yy OOYUAIOIITUXCS YMEHUM:

e PACKpPBIBATh CMBICII OCHOBHBIX XMMHYECKUX MOHSITUHN: aTOM, MOJIEKYIa,
XUMUYECKUI 3JIEMEHT, POCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh
(omHOpPOIHASL U HEOTHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs
U MOJIEKyJiIpHas Macca, KOJWUYECTBO BEIIEeCTBA, MOJb, MOJSpHas
Macca, MaccoBas JOJII XUMHYECKOTO JJIEMEHTa B COCIUHCHHH,
MOJSIDHBIH ~ 00BEM, OKCHJl,  KHCJIOTa, OCHOBAHMUE, COJIb,
AJIEKTPOOTPHUIIATEIIBHOCTh, CTETICHb OKUCJICHUS, XUMUUYECKash peaKius,
KJ1accu(puKaIus peakiuii: peakiiuy COeMHEHUS, PEaKIIUU Pas3IoKEHUs,
peaKIuu 3aMeleHus, Peakiuu OOMEHa, 2K30- U DHJIOTEPMUUYECKHUE
peakIuu, TeroBoi d(PeKT peakiuu, Sapo aToMa, JICKTPOHHBINA CIIOM
aToMa, aTOMHas oOpOuWTal b, paAJAUYC aroMa, XUMHUYECKas CBS3b,
NOJISIPHAs W HEMOJSpHAas KOBAJIEHTHAs CBSI3b, WOHHAs CBSI3b, HOH,
KaTHOH, aHWOH, pacTBOp, MaccoBas JOJs BelecTBa (IPOLEHTHAas
KOHLICHTpAlIKsI) B paCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHATHI H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NPEBPALICHUN;

e WCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY JUIsl COCTaBJICHHUS (HOpMyI
BEIIECTB U YPABHCHU XUMHUUYECKUX PEAKIINN;

e ONpENENsiTh BAJICHTHOCTh AaTOMOB  JJIEMEHTOB B  OHMHApHBIX
COCIMHEHUSX, CTENEeHb OKHUCJICHUS DJIEMEHTOB B  OWHApHBIX
COEIMHEHUAX, MPUHAIIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIacCy
COCIMHEHUI MO (QopMylaM, BUJ XUMHYECKOW CBS3M (KOBaJCHTHas U
MOHHAs1) B HEOPTaHUYECKUX COECIUMHEHHUSIX;

e packpeiBaTh cmbica llepuonnueckoro 3akona [[. M. Menneneena:
JEMOHCTPUPOBATh MOHWMAHUE MEPUOJANYECKON 3aBUCHUMOCTH CBOICTB
XUMUYECKHUX 3JIEMEHTOB OT UX MojioxkeHus B [leproanueckoit cucreme,
3aKOHOB COXPAHEHHMsI MACChl BEIIECTB, MOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHs], 3aKOHa ABOTaIpO;

e ONHUCHIBATH W XapakTepH30BaTh TadMMuHyl0 (Gopmy Ilepuoamueckoit
CUCTEMbl XHMHYECKHUX DOJEMEHTOB: pa3iNyaTh MOHATUS «TJIaBHAs
noarpynna (A-rpynna)» u «nodounasa noarpynmna (b-rpynna)», manbie
1 OOJIBIITNE TIEPHOJIBI, COOTHOCUTH 0003HAYCHHUSI, KOTOPHIE UMEIOTCS B
tabnune «llepmonmdeckas cucrteMa XHMHYECKHX diemMeHTtoB J[. U.
MeHnneneeBay € YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB M 3apsa  sapa, oOllee YKCIo
AJIEKTPOHOB U PACHPEACIICHUE UX MO AIEKTPOHHBIM CIIOSIM);



K

KJIacCu(UIMPOBATh  XUMUYECKHE  DJIEMEHTHI,  HEOpraHUYEeCKue
BELIECTBA, XMMUYECKUE PEAKLIUH (10 YUCIY U COCTaBY YUaCTBYIOUIUX B
peaKkly BELECTB, M0 TeIIOBOMY 3 dexTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKUE CBOMCTBA BELIECTB
pa3IUYHBIX  KJIAcCOB,  NOJATBEpXAas  ONUCAHUWE  NpUMEpaMu
MOJIEKYJISIPHBIX YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKIUH;
OPOrHO3UPOBATH CBOMCTBAa BEHIECTB B  3aBUCUMOCTH OT HX
KayeCTBEHHOI'O COCTaBa, BO3MOXKHOCTH NPOTEKAHUS XUMUYECKUX
IPEBPALLEHUIN B Pa3INYHbIX YCIOBUSX;

BBIUUCISATh OTHOCHUTENIbHYIO MOJEKYISPHYIO M MOJIIPHYIO MacChl
BEUIECTB, MAacCOBYIO JOJI0 XHMHYECKOrO0 »3JeMeHTa 1o (opmyie
COEIMHEHHUs, MacCOBYIO [OJII0 BEILIECTBA B pPacTBOpE, MPOBOJIUTH
pacy€Thl O YPaBHEHUIO XUMUYECKOM peaKIuu;

OPUMEHSITh OCHOBHBIE OINEpPAlMU MBICIUTEILHON NESITebHOCTH —
aHalnM3 M CHHTE3, CpaBHEHHE, O0O0O0O0IIeHHe, CHUCTeMAaTU3aluIo,
KJaccU(UKAIMIO, BBISIBICHUE MPUYMHHO-CIEACTBEHHBIX CBA3EH — s
U3Y4YEeHHs] CBOWCTB BEHIECTB M XMMHYECKUX DPEAKIUN, €CTeCTBEHHO-
Hay4yHble  METOJbl  TO3HaHUS —  HAONIOJEHHE, U3MEPEHHUE,
MOJIETMPOBAHKE, SKCIIEPUMEHT (peasIbHbIN U MBICICHHBIH);

cleloBaTh MpaBWiaM  TOJb30BaHUS  XUMHYECKOW TMOCYyIOW U
nabopaTopHbIM O0OpYAOBaHHEM, a TakXKe IMpaBuiIaM oOpalieHus ¢
BEUIECTBAMU B COOTBETCTBHHM C HWHCTPYKIUSMU TIO BBIIOJIHEHUIO
1a00paTOPHBIX XUMHYECKHX OTMBITOB MO TMOJYYEHUI0O U COOHUPAHUIO
raz000pasHbIX BEIIECTB (BOZOPOJA M KHCIOPOJA), HPUrOTOBICHUIO
pacTBOpPOB C  OMNpeneNéHHON MaccoBOM /o€l  pacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBATh M MPOBOAUTH XUMUYECKUE IKCIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB MIEJOYEH U  KHCIOT C  TOMOIIBIO
UHANKATOPOB (JIakMycC, peHoNdTaaenH, METHIOPAHXK U JIPYTHE).

KOHIly 00yueHusi B 9 KJjacce TpEIMETHBIE pe3yJbTaThl Ha 0a30BOM

YpPOBHE JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYHUAIOIIUXCS YMEHUM:

PAcCKpbIBaTh CMBICJ OCHOBHBIX XUMHUYECKUX MOHSATUN: XMUMHUYECKHIA
AJEMEHT, aTOM, MOJIEKYJa, MOH, KaTHUOH, aHUOH, MPOCTOE BEIECTBO,
CJI0’KHOE BEILIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKUCJICHUS, XUMHYECKas peaklus, XUMHUYECKas CBs3b, TEIUIOBOU
addekT peakuuu, MOIb, MOJSPHBIA 00BEM, pacTBOp, SJICKTPOIUTHI,
HEAJEKTPOJIUTBI, SJIEKTPOIUTUYECKAS TUCCOLUALINS, PEAKIIUU UOHHOIO
oOMeHa, KaTaiu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U
HeoOpaTUMBIE PEAKIINH, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKHUCJIUTENh, BOCCTAHOBUTENb, OKHUCICHHE U  BOCCTAHOBJICHHE,
aloTponusi, amMQpOTEpPHOCTh, XUMHUYECKass CBSA3b (KOBaJEHTHa,
WOHHAsl, MeTaJuIM4ecKas), KpUCTAJUIMYECKasi pemeTka, Koppo3us
METAJUIOB, CIUIaBbl, CKOPOCTh XHMHUYECKOM pEaKLUH, IPEIeIbHO
nonyctuMast konuentpanusa [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKHUX MOHSATUUH U
NPUMEHATH 3TH HOHSTUS MIPU ONUCAHUU BEUIECTB U UX MIPEBPAILCHHI;
UCIIOJIb30BATh XMMHUYECKYIO CHUMBOJIMKY JUIsl COCTaBieHUS (HopMyll
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHM;

ONpeAeisATh BAJEHTHOCTh W CTENEHb OKHUCICHUS XHMHUYECKUX
3JIEMEHTOB B COCIWHEHUAX PA3JIMYHOTO COCTABA, IMPUHAMICKHOCTh
BEILECTB K OMPENEIEHHOMY KJIacCy COeQUWHEHHH mo (opmyiaMm, BUA
XUMUYECKOW CBA3UM (KOBaJEHTHAs, MOHHAs, MeETa/lInueckas) B



HEOPTraHWYECKUX COCUMHEHUSX, 3apsi] MOHA IO XMMHUYECKOU (opmyie,
XapakTep cpeAbl B BOJHBIX PACTBOPAaX HEOPTraHUYECKUX COEIUHEHUH,
THUII KPUCTAUINYECKOU PEIIETKA KOHKPETHOI'O BEILIECTBA;

packpbiBaTh cMbIci Ilepuomnueckoro 3axona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro MOHKMMAaHHME: OMNHCHIBATHL U XapaKTEpPHU30BaTh
Tabinunyto Gopmy lleproguueckoil CUCTEMbBI XUMHUYECKHX 3JIEMEHTOB:
pasznuyarh MOHATHUS «TJlaBHas noArpynmna (A-rpynmna)» U «rnoOodHas
noarpynna (b-rpymnma)», mansie u OOJbIIME TEPHOJBI, COOTHOCUTH
0003HaueHusi, KOTOPHIE HUMEIOTCS B NEPUOJUYECKON Tadnuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMH CTPOCHHS aTOMOB XUMHUUYECKUX
3JIEeMEHTOB (COCTaB W 3apsig sjpa, oOlIee YHUCIO JJIEKTPOHOB U
pacripefieyieHue UX 10 DJJICKTPOHHBIM CJI0sIM), OOBSICHSATH OOIIHNe
3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB 3JIEMEHTOB U UX COEUHEHUN B
npenenax MajblX MEpUOJOB U TIABHBIX MOATPYIIl ¢ YYETOM CTPOCHUS
WX aTOMOB;

KJacCU(UIUPOBATh  XUMHUYECKHE  DJIEMEHThl,  HEOpraHUYecKue
BEIIECTBA, XUMUYECKUE PEAKIIUH (110 YUCITY U COCTaBY YUaCTBYIOUIUX B
peakluy BEHIeCTB, MO TEMIOBOMY A(DQEKTy, M0 M3MEHEHHUIO CTENeHen
OKHCJICHUS] XUMHUYECKUX JIEMEHTOB);

XapaKTepu3oBaTh (OMHUCHIBATh) OOIIME U Clielu(PUUecKre XUMUYECKUE
CBOMCTBa MPOCTBIX M CJOXHBIX BEUIECTB, MOJATBEp)KIas OMNHCAHUE
npuMepaMu MOJIEKYJISIPHBIX U MOHHBIX YpaBHEHUU COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIni;

COCTaBJISITh YPABHEHHUS DJIEKTPOIUTHYECKOW ITUCCOLMALMM KHUCIOT,
HIeJIoYed M COJIel, TOJIHBIE W COKpall€HHbIE YpAaBHEHHS peakuuid
MOHHOTO  OOMEHa, YypaBHEHHS  peaKlHii,  MOATBEP>KIAIOIINX
CYILIECTBOBAHHE T€HETUYECKOUW CBSI3M MEXIY BELIECTBAMH Pa3THMYHBIX
KJIACCOB;

PacKpbIBaTh CYLIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PpPEaKIUN
TIOCPEJICTBOM COCTABIICHHUS 3JIEKTPOHHOTO OajaHca 3TUX PeaKIni;
IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT MX CTPOEHUS,
BO3MOKHOCTH TMPOTEKAHUS XUMUYECKHX IPEBPALICHUI B PAa3IUYHBIX
YCIIOBUSIX;

BBIYHUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl
BEIIECTB, MAacCCOBYIO JOJI0 XHMHYECKOrO »dJeMeHTa 1o Qopmyre
COEIMHEHUs, MAacCOBYIO [OJIIO BEHIECTBA B pPacTBOpPE, MNPOBOIUTH
pPacy€Thl O YPaBHEHUIO XUMUUYECKOUN peaKklny;

coOmoaTh  MpaBWia  TOJB30BAHHUS  XUMUYECKOHW TOCYAOW W
nabopaTopHbIM OO0OpYZOBaHHEM, a TaKXKe MpaBwiIa OOpalieHHs C
BEIIECTBAMU B COOTBETCTBUM C HMHCTPYKLUHUSIMU TIO BBIIOJIHEHUIO
71a00paTOPHBIX XUMHUYECKHX OTBITOB MO TMOJMYYCHUIO U COOMpPaHUIO
ra3000pa3HbIX BEIIEeCTB (AaMMHaKa M YIJIEKUCIIOTO rasa);

OPOBOJIUTh  PEAKUUH, TOJATBEPKIAIOIINE KAYECTBEHHBIH COCTaB
pa3IMYHBIX BELIECTB: pPAaclO3HaBaTh OMNBITHBIM NYTEM XJIOPUI-,
Opomun-, womua-, Kapbonar-, Qocdar-, cunmukar-, cymnbdar-,
TUAPOKCUA-UOHBI, KATUOHBI AaMMOHHMSI U MOHBI MU3YYEHHBIX METaJUIOB,
NPUCYTCTBYIOIIKE B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEIIECTB;
OPUMEHATh OCHOBHBIE OIEpPAllMM MBICIUTEIBHOW JIESITEIbHOCTH —
aHalmu3 W CHHTE3, CpaBHEHHE, O00O0OIIeHHE, CHUCTeMaTHU3AlIUIo,
BBISIBJICHHE MPUYUHHO-CIICICTBEHHBIX CBSI3€ — N1 U3yUEHUsI CBOMCTB
BEIIECTB U XUMHUYECKUX pEaKIUi, €CTECTBEHHO-HAyUYHbIE METObI



MO3HaHUsI — HaOJIOJIEHNEe, U3MEPEHUE, MOJIETUPOBAHNUE, IKCIIEPUMEHT
(peanbHbIN u MBICJICHHBIH).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KVIACC
HaumenoBanue KoauuecTBO 4acoB
Ne DJIeKTpOHHbIe (L (POBbIE)
pa3aesoB U TeM KonTpoJbHbIe IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
nporpamMmbl padoTbI padoThI
Paszgea 1. IlepBoHavajibHble XUMHYECKHE MIOHATUSA
XUMHS — BaykHas
00J1aCTh €CTECTBO3HAHUA
1.1 . 5 2 https://m.edso0.ru/YNVJIX660G
Y TIPAKTUYECKOU
NEATEIILHOCTH YeJI0BEKA
BemiecTBa 1 XuMu4deckue
1.2 B 15 1 https://m.edsoo.ru/ONNXR1VFO
peakuuu
Hroro no pazneny 20
Pa3znen 2. BaxHelinue npeacTraBuTe/ M HEOPraHUYECKUX BelllecTB
Bozayx. Kucnopon.
2.1 ayx post 6 https://m.edso0.ru/D5BORTY30
ITousarue 00 oxkcumax
Bonopon. Ilonsarue o
2.2 AOPOA 8 1 https://m.edso0.ru/5D61JZ6PS
KHUCJIOTaX U COJISIX
Bopa. PactBopenl.
2.3 a p 5 1 1 https://m.edsoo.ru/M13I15KJBM
[TousaTre 00 OCHOBAHUAX
OCHOBHBIE KJIAaCCHI
2.4 HEOPraHNYeCKUX 11 1 1 https://m.edso0.ru/0T5A5SMOWT

COEIMHEHUN



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

Hroro no pazneny 30

Paznen 3. Ilepuoanyeckuii 3akon u [lepuoaguyeckasi cucrema xumnuyeckux 3j1eMeHToB /I, . MenaesieeBa. CTpoeHne aToMOB.
XumMnueckas cBsi3zb. OKHCJIANTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIun

[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrema
3.1 XUMHUYECKUX DJIIEMEHTOB 7 https://m.edsoo.ru/TCBJBVWFZ
. . Menneneena.

Crpoenue aToma

XUMHYECKASA CBA3b.

OKHCIIUTEILHO-
3.2 8 2 https://m.edsoo.ru/F6AOASDPF
BOCCTAHOBUTCJIILHBIC
peakiuu
Hroro no pazneny 15 https://m.edsoo.ru/LRYWBJPES
Pe3epBHOE Bpemst 3 https://m.edsoo.ru/KQBD02J69
OBILIEE KOJIMYECTBO

YACOB IO IIPOTPAMME 68 5 5



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

9 KUIIACC

HauMeHoBanue KoaudecTBO yacoB
Ne DJIeKTpOHHbIe (LN (PPOBbIE)
pa3aesoB U TeM KonTpoJbHbIe IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
NporpamMmbl padoThI padoTsI
Paspnen 1. BemecTBo 1 XUMHYeCKHE peaKIUA
[ToBTOpEHUE M
J1yOJIeHne 3HaHUHN
1.1 yry 5 1 https://m.edsoo.ru/EQETUT35Z
OCHOBHBIX Pa3JIeJIoB
Kypca 8 Kiacca
OcCHOBHEIE
1.2 3aKOHOMEPHOCTH 4 https://m.edsoo.ru/AFN4LWG7U
XUMHUUYECKUX pPeaKImil
DJIEKTPOJIUTHYECKAS
MCCOITHAITH.
1.3 8 HHan 8 1 1 https://m.edsoo.ru/KODUR50VV
XUMUYECKUE PEaKINU B
pacTtBopax
Htoro 1o paszeny 17
Pa3pen 2. Hemerasiibl M UX COeTUHEHU ST
OO6mras xapakTepucTuKa
2.1 XAMHYECKUX AJIEMEHTOB 4 1 https://m.edso0.ru/ZTN1F700I
VIIA-rpynmnst. ["anorenst
OO1as xapakTepuCTHKa
2.2 XUMHYECKUX DJIEMEHTOB 6 https://m.edsoo.ru/P3DHMFB09

VIA-rpynnel. Cepa u e€



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

COCAMHCHUA

OOmast xapakTepuCcTUKa

23 | XMMHACCKHXSICMCEHTOR 7 1 https://m.eds00.ru/VOXDOUX2S
VA-rpynmsl. A30T,

dbocdop 1 UX COeTMHCHHUS

OO01as XxapakTeprucTUKa
XUMHNYCCKHUX JJIEMCHTOB
24 IVA-rpynnel. Yrinepon u 8 1 2 https://m.edso0.ru/JPJ200VJIX

KPEMHHI U UX

COCAUMHCHUS

Hroro mo pazgeny 25

Pa3nena 3. Merasiibl M X cOeANHEHHUS

0o i
3.1 Hme coucTBa 4 https://m.edsoo.ru/GHV2L6NJ8
METAILIOB

Baxueiinuie merai
3.2 PRHCHIIIE METAILIRT H 16 1 2 https://m.edsoo.ru/EFKQW9HZI
UX COEIUHEHUI

Htoro 1o paszeny 20

Pasznen 4. Xumusi v oKpy:Kaomas cpeiaa

B
4.1 CIIECTRA 1 MATCPHAIIBL B 3 https://m.edsoo.ru/TENBWEF7Y
JKU3HU YEJI0BEKA

Utoro no pazneny 3

PesepBHOE Bpemst 3 https://m.edsoo.ru/FY5RY75R9

OBIIEE KOJIMYECTBO 68 4 7



https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX
https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9

YACOB I10 ITPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
Ne KosnuecTBo yacoB
DJIeKTPOHHbIE
1| Hara ungposbie
Tema ypoka KonTpoJbHbIe IpakTuyeckue
/ Bcero U3ydeHus o0pa3oBartejibHbIE
padoThI padoThI
n pecypchl
[Tpenmer xumuu. Poms xumun B
N - 1 https://m.edsoo.ru/L62DS
’ 2CZR
BeIlleCTBa
[Tonatre 0 MeTo1ax MO3HAHUS B https://m.edsoo.ru/9ZJAE
1
XUMUHA WO050
[TpakTrueckast pabota Ne 1
«[IpaBmiia paboThI B 1ab0paTOpuun 1 https://m.edsoo.ru/L5EW
1 IpUEMBI OOpaIIeHUSI C 4353D
J1a00paTOPHBIM 000PYI0BAHUEM)
YucThle BElIECTBA U CMECH. 1 https://m.edsoo.ru/6TME
CriocoOslI pa3aeneHus cMmecei 21FW8
[IpakTiueckas pabora Ne 2
. https://m.edsoo.ru/K3LS5
«Paznenenue cmeceit (Ha mpumepe 1 MCRY
OUYMCTKU MTOBAPEHHOM COJIM)»
ATOMEL I MOJCKVILLL 1 https://m.edsoo.ru/BLS04
© OTeRy WTBS
XUMHYECKUE DIIEMEHTEI. 3HAKHU 1 https://m.edsoo.ru/AH3D



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

(CMMBOJIBI) XUMHUYECKUX
3JIEMEHTOB

4ADNAX

https://m.edsoo.ru/DXJBS

I1
8 POCTBIE U CIIOKHBIE BEIIECTBA T195
https://m.edsoo.ru/IMOB
9 ATOMHO-MOJIEKYIIIPHOE YYEHHE
J30QZ5
3aK0H MMOCTOSHCTBA COCTaBa
10 BelecTB. Xumudeckas opmysa. https://m.edsoo.ru/IMC49
BajenTHOCTE aTOMOB 6FX6
XUMHAYECKUX DIIEMEHTOB
OTHOCHUTEeNbHAS aTOMHAs Macca.
https://m.edsoo.ru/P1ZPCI
11 | OtHocuTenbHAs MOJICKYISIpHAs
MDX
Macca
12 MaccoBas 1011 XUMHYECKOT0 https://m.edso00.ru/GHV5
3JIEMEHTA B COeIMHEHUN 8QOMVE
KommuectBo BemecTBa. MoJb. https://m.edso00.ru/368UN
13
MognspHas macca L5Y2
14 duznueckre 1 XUMHUYIECKHE https://m.edsoo.ru/YZM8
SIBJICHUSI. XMUMHUYECKasl pEAKIIUS S6ATH
15 [Ipu3Haku u ycnoBUs MPOTEKAHUS https://m.edsoo.ru/N6DV
XUMHUYECKUX PeaKiuil NJKQS
3aKOH COXpaHEHUsI MacChl
16 | Bemects. Xunmaeckite https://m.edso0.ru/M8DS
HIeCTs. 4IHVM
ypaBHEHUS
17 BrrunciaeHus KoImyecTBa, MacChl https://m.edsoo.ru/LUY9

BCIICCTBA M0 YPAaBHCHUAM

U3EQE



https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/LUY9U3EQE

XUMHUUYECKUX PEaKLINil

Krnaccudukanus XaMAYECKUX
peakuuii (CoeTuHeHus,

https://m.edsoo.ru/L4807

18
pas3iioKeHus, 3aMELLICHUS, LAGB
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 | srmcronemicr. OGo6menIe 1 https://m.edsoo.ru/P1WA
H AT, H RH3AB
CUCTEMaTH3aIUs 3HAHUH
KonTponsnas pabora Nel no teme
20 | «Belmectsa 1 XUMIHeCKIE https://m.edso0.ru/ON62S
10T NERU
peaKuum»
Bo3ayx — cmech razos. Cocras
https://m.edsoo.ru/XONO
21 | Bozmyxa. Kucinopoag — anemeHT u NRN1P
npocroe BemecTBo. O30H
Pu3nyecKrue 1 XMUMHUYECKHE
99 CBOMCTBA KUCJIOPOia (peaKIuu https://m.edsoo.ru/FBS1J
okucneHus, ropenue). [lonstue RKMB
00 oxcruaax
CriocoOsl motydeHus: KUCaopoia
o3| B nabopaTopuu 1 https://m.edsoo.ru/VJWB
MPOMBIIUIEHHOCTH. [[priMeHenne 6A2RD
KHCJIOpOJia
TennoBoii 3pHeKT XUMHUECKOM
o4 | PCAKLMH, NOHATHE O https://m.edsoo.ru/PNMK

TCPMOXUMHUYCCKOM YpaBHCHHUHU,
9K30- U SHAOTCPMUUCCKUX

JZHKX



https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/PNMKJZHKX

peakiusx

TormBo (HeTh, yroib U METaH).

https://m.edsoo.ru/USNY

25 | 3arpszHEeHHE BO3IyXa, CIIOCOOBI SUUW?
€ro MpeoTBPAICHUS -
[IpaxTiueckas padora Ne 3 no
26 teme «[lomyyenue u cobupanue https://m.edsoo.ru/5516U
KUCIIOPOJIa, U3YYEHHE €0 HX3R
CBOMCTB»
Boaopon — sneMeHT u mpoctoe
97 HoPoa u P https://m.edsoo.ru/WD39
BemecTBo. Haxoxenue B 2ACWB
pupoie
dusndecKrue 1 XUMUIECKHE
. https://m.edsoo0.ru/0SZ28
28 | cBoiictBa Bojopoa. [Ipumenenue 450R
BOJIOpOJIa
29| 1 OTaX 1 CO https://m.edsoo.ru/TMW
OHSITHE O KUCJIOTaX U COJISX NIVCA3
30 Crioco0bl Mmosty4eHus BOJAOPO/1a B https://m.edso00.ru/C9TO9
nabopaTtopuu UclIp
[Ipaktruueckas padota Ne 4 o
a1 | Teme «[lonyuyenue u cobupanue https://m.eds00.ru/SS3W
BOJIOPOJA, U3YUYECHUE €O AX33K
CBOMCTB»
39 MousipHbiii 00BEM ra3oB. 3aKoH https://m.edsoo.ru/M3KS
ABoraapo 01QDQ
33 Brruncienus o0béMa, KOIMYECTBA https://m.edsoo.ru/MXGO

BCIICCTBA I'a3da IO €0 U3BECTHOMY

Y304M



https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/MXGOY3O4M

KOJIMYCCTBY BCUICCTBA WJIN
00BEMY

Brruncnenus o0bEMOB ra3os 1o
YpaBHEHUIO PEaKIIMKU Ha OCHOBE

https://m.edsoo.ru/9TQ8A

34
3aKOHA 00BEMHBIX OTHOIIEHUH XABY
rasoB
du3nueckre 1 XUMHUYIECKHE https://m.edsoo.ru/7A0G
35 .
CBOYICTBA BOJIbI FZK4R
Cocras ocHoBanuii. [lorsarue 00 https://m.edsoo.ru/IXB2
36
HHIUKATOpax W6IVL
Bona kak pactBoputens.
37 Hacpnmenssie 1 HeHaCBIIIIEHHBIE https://m.edsoo.ru/MKHX
pactBOpbl. MaccoBas 101 POFH4
BEIIECTBA B PaCTBOPE
[Tpaktruueckast pabota Ne 5 mo
38 teme «lIpurotoBieHue pacTBOPOB https://m.edsoo.ru/WXU
C onpeAeIEHHOM MacCOBOM 10JIei KPAUOA
pacTBOPEHHOTO BEIIECTBA»
39 Kontponbhas padoTta No2 o teme https://m.edso0.ru/JM793
«Kucnopoa. Bonopon. Boga» 5DRY
40 OKcubl: coCTaB, KiaccuduKaus, https://m.edsoo0.ru/5TFSJJ
HOMEHKJIaTypa NAY
[TonyyeHnue u xXumu4ecKue
. https://m.edso00.ru/8JAZ9
41 | cBo¥cTBa KMCAOTHBIX, OCHOBHBIX
YWS2
1 aM(OTEPHBIX OKCHJIOB
42 | OcCHOBaHHUS: COCTaB, https://m.edsoo.ru/5U397



https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA
https://m.edsoo.ru/WXUKPAUOA
https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C

KJaccu(uKaIys, HOMEHKIATypa

HUSC

HOJIy‘-IGHI/IC 1 XUMHWYCCKHEC

https://m.edsoo.ru/GD9A

43
CBOMCTBA OCHOBAaHUU 28ROE
KwucmoTsl: cocTas, https://m.edsoo0.ru/Q6U4
44
KJ1acCU(pUKaIus, HOMEHKJIaTypa WEBKY
45 [Tonyyenue n xumMu4eckue https://m.edsoo0.ru/Z2GC
CBOMCTBA KHUCJIOT RN45W
Conu (cpeaHue): HOMEHKIIATypa,
16 cnoco((SLII) Hin )eHm[ P https://m.edsoo.ru/JSNUI
ya Hus, M9ITJ
XAMHYECKHE CBONMCTBA
[IpakTueckas pabora Ne 6.
Pemenue skcriepuMeHTATBHBIX
https://m.edso0.ru/58D13
47 | 3amad 1o teme «OCHOBHEBIE JE7V
KJIaCChl HEOPTraHUYECKUX
COEIUHEHUIN
I'eHeTn4eckas CBSI3b MEXKITY
48 | xiaccaMM HEOPraHUYECKHUX https://m.edsoo.ru/YDS6
°op ZRE31
COeqUHEHNH
49 O00011IeHNE U CUCTEMATH3ALIIUS https://m.edsoo0.ru/S7BU
3HAHUU OEEYN
KontponbHas padota Ne3 mo teme
50 | "OcHOBHELE KIACCHI https://m.edsoo.ru/AFA7I
. DULD
HEOPraHUYECKHX COCTMHCHUI
[TepBbie MOMBITKH
https://m.edso0.ru/CO0V3C
51 | xmaccudukany XUMUIECKHX

aneMeHTOB. [lonsaTHe o rpymnmax

C214



https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/C0V3CC214

CXOJHBIX 3JICMCHTOB

[Tepuonnueckuii 3aKOH U
IIepnoanueckas cucrema

https://m.edsoo.ru/X9F1N

52
XUMHYECKUX emeHToB /. U. R3U8
MeneneeBa
53 | TTepHOLL FPVIIILL HOAMDVILILL https://m.edsoo.ru/NQM
PHUOIBL, TPYIIIBL, HOATPYIT WWJIRXN
54 Crpoenue atomoB. CoctaB https://m.edsoo.ru/IMUD
aTOMHBIX sifiep. M30Tomnbl OMR5H
CrpoeHnue 2IIeKTpOHHBIX
000JI0YEK aTOMOB JJIEMEHTOB https://m.edso0.ru/T95YN
55 .
[Tepuonnueckont cucremsr /. 1. V8B2
Meuneneena
XapakTepucTuKa XUMHUUYECKOTO
56 3JIEMEHTA I10 €T0 MOJ0KCHUIO B https://m.edsoo.ru/YIP04
[Tepuonnueckoit cucreme /1. U. OMDX
Meupeneena
3nauenue [lepuogmyeckoro
57 3aKOHA JIJI Pa3BUTHS HAyKU U https://m.edsoo.ru/SZD8
npaktuku. /1. 1. MenaeneeB — XEOQOP
yu€HBIi, EAaror U rpakJJaHuH
PesepBHriit ypok. O600m1IeHE U
58 crcTeMaTu3ams 3HaHui / https://m.edsoo.ru/ZCQT
Bcepocculickas npoBepoyHas RPO8Y
pabota
59 | KontponsHas padota Ne4 o teme https://m.edsoo.ru/FTIZF



https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/FTIZF99WF

«Crtpoenue aroma. XuMu4yeckas
cBsi3b» / Beepoccwuiickas
IpoBepoyHas paboTa

DNEeKTPOOTPULIATELHOCTh

https://m.edsoo.ru/HZA11

60
aTOMOB XUMHYECKHUX IJICMEHTOB 1 OED8
https://m.edso0.ru/3SY1R
61 | HouHag xuMHuYecKas CBA3b 1
JKVI
62 KoBanentnas nonsipHas 1 https://m.edsoo.ru/EOL3
XUMHUYECKas CBSI3b MT2AE
KoBanentnas HenomnsipHast https://m.edsoo.ru/9YVR
63 1
XUMHUYECKas CBSI3b 3FUXI
https://m.edsoo.ru/RA6C
64 | CreneHb OKHUCIECHUS 1 VXMG6
OKUCIUTEIIHLHO- https://m.edsoo.ru/ZXNC
65 1
BOCCTaHOBUTEIIbHBIE PEAKLINU A7DOZ
https://m.edso0.ru/QPS46
66 | Oxwuciaurenyu 1 BOCCTAHOBUTEIIH 1
Z5PU
PesepBubIit ypok. O600meHNE 1
67 cUcTeEMAaTH3alys 3HaHUH 110 TEME 1 https://m.edsoo.ru/4ARH7
«CtpoeHue atoMa. XUMHUYECKast M35NF
CBSI3bY»
PezepBHblit ypok. O0oO1IeHNE U https://m.edsoo.ru/7DNR
68 . 1
cucTeMaTu3alus 3HaHu! BZ948
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME



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

9 KUIIACC

Ne KoaudecTBO yacoB
DJIeKTPOHHbIE
Mara uupposeie
n | Tema ypoka KonTpoJbHbIe IIpakTH4eckue
Bcero H3YYeHUs o0pa3oBaTtejibHbIE
/ padoThI padoTsbI
pecypcbl
n
[lepnoanueckuil 3aK0H.
[Tepuonnueckas cucrema 1 https://m.edsoo.ru/ECRKA
XUMHUYECKUX AJIEMEHTOB /J[. 90AY
N. Menneneena
3aKOHOMEPHOCTH B
N3MCHEHHUH CBOMCTB 1 https://m.edso0.ru/GNJPE
XMMMYCCKHUX DJIEMECHTOB ROFB
MEPBBIX TPEX MTEPUOTOB
Knaccudukanus u
HOMEHKIATVDA 1 https://m.edso0.ru/WTQO1
P WRA20
HEOpPraHWYECKUX BEIIECTB
Bunel xuMuueckou CBSA3U U
https://m.edsoo.ru/Ul4Y5C
THUIIBI KPUCTATUTMYECKHUX 1
" ERV
peméToK
Kontponbhas padora Nel
no teme «IloBTopenue u
N https://m.edso00.ru/J4X8ZN
yriayOlieHne 3HaHu’ 1 1 12
OCHOBHBIX Pa3/elioB Kypca -
8 Kmaccay



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

Knaccudukarus

https://m.edsoo.ru/X8XAE

6 XUMHUYECKUX PEAKIUH 110 2E2]
Pa3IMYHBIM PU3HAKAM
[TonsaTHe 0 ckOpocTH
7 XUMHUYECKON PEaKLIUH. https://m.edso0.ru/6VLXC
TloustiTie 0 TOMOTE€HHEIX U YY7N
TETEPOrEeHHBIX PEAKIIHUIX
TlousiTie 0 XUMHYECKOM
paBHOBecuH. DaKTOPHI,
8 BJIMAIOIINE HA CKOPOCTH https://m.edsoo.ru/H4FH7
XUMHUYECKOHN PEaKIuu 1 NZNM
MIOJIOKEHNE XUMUYECKOTO
paBHOBECHS
OKHCIIUTEILHO-
https://m.edso0.ru/648V1I
9 BOCCTAHOBUTEIbHEIE
026
peakuuu
Teopus
10 AIEKTPOJTUTUYECKOM https://m.edsoo0.ru/2KCYC
nuccormanuy. CUiIbHEIE U LZ16
ca0ble AIIEKTPOJTUTHI
1 HNoHHble ypaBHEHUS https://m.edsoo.ru/VN2SB
peakui ON1R
XUMHAYECKHUE CBOUCTBA
12 KHUCIJIOT X1 OCHOBaHUU B https://m.edsoo.ru/8HH81

CBETE IMpeCTaBICHUI 00
IEKTPOJIUTUYECKON

YVXI



https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N
https://m.edsoo.ru/6VLXCYY7N
https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/8HH81YVXI

JUuccolranun

XUMHYECKHE CBOUCTBA
COJIEH B CBETE

https://m.edsoo.ru/ETD5Q

13 MpEeACTABJICHUI 00 ) TS4G
BIEKTPOIUTHYECKON .
JMCCOLIMAIAN
[TonsTue o ruaponmnse https://m.edsoo.ru/9JFRAV
14 .
colen ESW
15 O6oOmenne n https://m.edsoo.ru/FEEIZR
CHUCTEeMaTH3allusl 3HAHUI MBG
[IpakTueckas padora Ne 1.
16 «Pemenne https://m.edsoo.ru/7VXTF
JKCIEPUMEHTAIBHBIX HJT4
3a1a4»
KontponbHas padorta Ne2
10 TEME
17 «INEKTPOTUTUYECKAS https://m.edsoo.ru/9RKLZ
JIUCCOLAALUS. DNUX
XHUMHUYECKUE PEAKLIUH B
pacTBopax»
OO01as xapakTepucTuKa
18 rajoreHoB. XUMHYECKUE https://m.edsoo.ru/NNYKY
CBOICTBa Ha MpUMEPE ZF12
XJIopa
19 Xnoposonopona. ConsiHast https://m.edsoo.ru/CWVSH

KHUCJI0Ta, XUMHYCCKHE

CD2M



https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX
https://m.edsoo.ru/9RKLZDNUX
https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/CWVSHCD2M

CBONCTBA, IIOJIy4ECHHUE,
IIpUMEHEHNE

[Ipaktuyeckas padora Ne 2
o teme «Ilomyuenue

https://m.edsoo.ru/PVEXI

20
COJISSHOM KHCIIOTBHI, YWEG
N3y4YeHUe €€ CBOMCTB»
Beruucnenus no
21 YPaBHCHUAM XUMHUYCCKUX https://m.edsoo.ru/4BI5HO
peaKkuuii, €Clii OJUH U3 70F
peareHTOB JaH B H30BITKE
29 OO6mrast xapakTepucTuKa https://m.edsoo.ru/VMWK
anemMeHTOB VIA-rpymnsl ERSEP
ANOTpONHBIE
MOIU(DUKAITUN CEPHI.
23 Haxoxnenue cepol u eé https://m.edsoo.ru/CX10E
COEIMHEHUH B MIPUPOJE. UsPO
XUMHUYECKUE CBOMCTBA
cepsl
CepoBoopo/I, CTpOCHHE,
24 (bnznqecmfe " xnl;mqecme https://m.edsoo.ru/ECGX2
. B4OW
CBOMCTBA
Oxkcunpl cepol. CepHast
KHCJIOTa, GU3HUYECKUE U https://m.edsoo.ru/ULRFL
25 .
XUMUYECKHUE CBOMCTBA, CHH1
MIPUMEHEHUE
26 XUMHUYECKUE PEAKIUH, https://m.edsoo.ru/H7FT3N



https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1
https://m.edsoo.ru/ULRFLCHH1
https://m.edsoo.ru/H7FT3NON4

JeXallue B OCHOBE
IIPOMBIIIJIEHHOTO criocoda
IIOJIY4EHUS CEPHOU
KUCIOThL. XUMHUYECKOE
3arpsi3HEHUE OKPYKaroLen
Cpebl COETMHEHUSIMU CEPhI

O
zZ
=

Briuucienne MaccoBoi

https://m.edsoo.ru/HSJE18

27
JIOJTU BBIXOJIa TIPOJYKTA EWN
peaxIuu QIR
OO01as XxapakTepucTuKa
2IEMEHTOB V A-Tpyniisl.
28 ASOT. DACIPOCTDANCHIE B https://m.edsoo.ru/WAHR
> pacpocTp MB976
npupo/ie, GU3NIecKue u
XUMUYECKHE CBOWCTBA
AMMHmak, ero pusndeckue
. https://m.edsoo.ru/HZAYE
29 M XHMHYECKHE CBOMCTBA, 5F13
MOJIy4Y€HUE U MPUMEHEHUE
[TpakTuueckas padota Ne 3
30 no teme «llonydyenue https://m.edsoo.ru/JORP64I
aMMuaka, U3y4eHue ero FJ
CBOMCTB»
A30THAas KUCJOTa, €€
31 e p—— https://m.edsoo.ru/U2DYE
. DMYE
CBOICTBa
32 Hcnons3oBanue HUTPATOB https://m.edsoo.ru/SHBKCI

M COJIell aMMOHUS B

QCB



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

KaueCTBE MUHEPAIbHBIX
ynoOpeHuii. XuMu4ecKoe
3arpsi3HEHUE OKPYXKarolen
Cpelbl COEAMHEHUAMU
azoTa

®docdop. Oxenn pochopa
(V) u pocdopnas kucnora,

https://m.edsoo.ru/GDQJS

33
(bu3HYecKue U XUMHUYECKUE O3WP
CBONCTBA, ITOJIy4CHHE
Hcnonws3oBanue docdaTton
B KQ4€CTBE MUHEPATbHBIX
. https://m.edsoo.ru/UAZ3H
34 | ynoOpeHuil. 3arpsi3HEHUE
o u6sv
MIPUPOTHOM CpeIbl
dbocdharamu
Yraepon,
35 pacnpocTpaHeHUE B https://m.edsoo.ru/DWOM6
npupo/ie, GU3NIecKue u SUUL
XUMUYECKUE CBOMCTBA
Oxkcunpl yriepojaa, ux
¢buznyeckue 1 XuMu4ecKue
. https://m.edsoo.ru/OXQAP
36 CBOMCTBA. DKOJOTUYECKHE GNCE
MpoOJIeMbl, CBSI3aHHBIE C
okcuzoM yriepona (IV)
YromnpHasg KucioTa U eé https://m.edsoo.ru/O0HQHD
37
coJIn 6IPA
38 MpaxTudcckas pabora No 4 https://m.edso0.ru/G2HZX

QGCs8



https://m.edsoo.ru/GDQJSO3WP
https://m.edsoo.ru/GDQJSO3WP
https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8
https://m.edsoo.ru/G2HZXQGC8

o reme "[lonydenue
YIJIEKHUCIIOTO rasa.
KauectBennas peakuus Ha
KapOoHAT-UOH"

39

HepBOHaanIBHBIC IIOHATHUA
00 OpraHMYecKux
BEIIECTBaX KakK O
COCIIMHEHUSX yIiiepoaa

https://m.edso00.ru/30TI1Z1
097

40

Kpemnwnii u ero
COEIMHEHUS

https://m.edsoo.ru/75JXNH
0I8

41

[IpaxTueckas pabora Ne 5.

Pemenne
AKCIEPUMEHTAIBHBIX 33724
o Teme «Baxxuenmne
HEMETaJUIbl U X
COCIUHCHHUS

https://m.edsoo.ru/O7E8DOQ
D7Z

42

Kontponbhas padoTa Ne3
1o teme «Baxueiimue
HEMETaJIJIbl U UX
COEJIMHEHUS

https://m.edso0.ru/S85J9U
GH3

43

OO1as XxapakTepucTuKa
XUMHYECKUX DJIEMEHTOB —
MeTaioB. Merannnyeckas
CBSA3b U METAJUIMUECKAst

KpucCTalliInueCcKas peméTKa.

duznueckue cBoiicTBa
METAJIOB

https://m.edso0.ru/XK1GY
PCO1



https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z
https://m.edsoo.ru/O7E8D0D7Z
https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/XK1GYPCO1

XUMHUYECKUE CBOUCTBA

METAaJIJIOB. https://m.edsoo.ru/Z7YRN
44 .
DNEeKTPOXUMHUYECCKUHN PSiT PAEW
HaIlpsKEHUH METaJUIOB
OO01mue crocoOsl
MOJIy4E€HHS] METAJLJIOB.
CrutaBel. Berauciienust mo
45 ABHEHISIM XHMUHECKIX https://m.edso0.ru/G54GD
ypasHen QI2D
peaKkuuii, €Clii OJUH U3
pEareHTOB COACPKUT
npuMecu
[TonsaTHe 0 KOppo3UN https://m.edsoo.ru/4F1IGDQ
46
METalJIOB WOow
https://m.edsoo.ru/X1B4BP
47 [IlerouHbBIC METAILITBI
Uuwz2
48 OKcuIbl ¥ THAPOKCHUIBI https://m.edsoo.ru/Q4DX0
HATpUA U KIS G3U9
Illenoyno3zemMenbpHbIC
49 T — https://m.edsoo.ru/REOCD
! H YOK6
MarHui
Baxknelnme coenuHeHns https://m.edsoo.ru/CJR96C
50
KaJIbILUS MZA
O06001menue u https://m.eds00.ru/O5PXG
51 .
CHUCTEMAaTHU3alMs 3HAHUMN GI1BE
59 JKécTxkocTh BOABI U https://m.edsoo.ru/WFMBF

crnocoOsbl e€ ycTpaHeHUs

TTTP



https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/WFMBFTTTP

[Ipaktuyeckas padora Ne 6

https://m.edsoo.ru/NF1RO

53 1o teme "JKEcTKoCTh BOJIBI —
1 MeTO/JIbl €€ ycTpaHeHus"
https://m. .ru/9ZJ8RD
54 PN p—— ttps://m.edso0.ru/92.J8
1TV
55 AmMdoTepHbIe CBOCTBA https://m.edsoo.ru/NI5KII
OKCHJIa ¥ THAPOKCHUAA QJ5
https://m. .Tu/F20NJR
56 Weneso ps://m.edsoo.ru/F20NJ
5SR
OKXcuabl, THAPOKCHUIBI 1
A P A https://m.edsoo.ru/IRTUB
57 cosmm xkene3a (I1) u xenesza
LAMP
)
O0o00611EHNE U https://m.edsoo.ru/NAON6
58 .
cucTeMaTu3alys 3HaHuH HGKZ
[TpakTruueckast padota Ne 7.
Pemenne
59 AKCIEPUMEHTAIBHBIX 3a]a4 https://m.edsoo.ru/ZN7G0
o teMe «BakHennne QSMX
METaJUIBI U UX
COETMHEHU S
Brruncnenus o
YPaBHEHUSIM XUMUYECKUX
peaKiuii, €CJIi OJIUH U3
https://m.edsoo.ru/AYD2H
60 | peareHTOB /aH B U30BITKE

HJIN COACPKUT IPUMCCH.
Brrunciaenus MacCoBOM
AOJIN BbIXOJa ITPOAYKTA

ESlY



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

peakuuu
O06o0611eHNE U https://m.eds00.ru/BSTOVT
61 . 1
cUcTeMaTu3anus 3HaHul KOP
KonTponbnas pabora Ne4
o TeMe «Baxuelinine https://m.edso0.ru/703C80
62 1
METaJJIbl U UX AGN
COEIMHEHUS
BemiectBa u MmaTepuainl B
R o P https://m.edsoo.ru/OF132J
63 OBCEIHEBHOM KU3HU 1 MTO
yeJI0BeKa
64 XHWMHYECKOE 3arpsA3HEHUE 1 https://m.edsoo.ru/9ANGY
OKpYKarolenl cpeibl EYQI
65 Posib xuMuu B permennu 1 https://m.edso0.ru/18Q203
IKOJIOTHYECKUX MPOOIIeM Y28
Pe3epBHEIT ypOK.
P P https://m.edsoo.ru/DT1BA
66 O060011eHEe U 1 S5U4
cucTeMaTu3anys 3HaHUu!
Pe3epBHEIT ypOK.
P P https://m.edsoo.ru/P52TJZ
67 O06001IeHuEe U 1 NXV
cucTeMaTu3alys 3SHaHUH
PesepBHEBIT ypOK.
P P https://m.edsoo.ru/TMK36
68 O0600611eHNE U 1 TIZG
cucTeMaTH3alys 3SHaAaHUH
OBILIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/703C804GN
https://m.edsoo.ru/703C804GN
https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/DT1BAS5U4
https://m.edsoo.ru/DT1BAS5U4
https://m.edsoo.ru/P52TJZNXV
https://m.edsoo.ru/P52TJZNXV
https://m.edsoo.ru/TMK36TJZG
https://m.edsoo.ru/TMK36TJZG




INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUSA

OCHOBHOM

OBPA3OBATEJILHOW MTPOT'PAMMBI

8 KVIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM 00pa3oBat
NpoBepPsSIeMoOro
OCHOBHOT'0 00111er0 00pa3oBaHus
pe3yJabTara
1 ITo Teme: «llepBoHaYanbHBIE XUMUYECKUE TTOHITHS
pPacKpbhIBaTh CMBICII OCHOBHBIX XHMUYECKUX IMMOHATHHA: aTOM, MOJICKYJa, X
BEIIIECTBO, CJIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS W HEOTHOPOIHAS),
aTOMHasi W MOJIEKYJSIpHAasT Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJIs
1.1 XUMHUYECKOTO JIEMEHTa B COCTMHEHHUH, MOJISIPHBIA 00BEM, XUMUYECKas peak
peaKkuu COCIWHEHUS, PEAKIUU PAa3JI0XKEHUs, PEaKIuu 3aMeIeHus,
SHJOTEPMHYCCKHE PEAKIIUU, TEIJIOBOH A (HEeKT peakiuu, pacTBOpP, MacCOBA
KOHIICHTPAIIMs) B PACTBOPE
12 WJUTFOCTPUPOBATH B3aMMOCBSI3h OCHOBHBIX XUMHUUYECKHUX TIOHATHI U TTPUMEHS
' BEIECTB ¥ UX NpEBpalleHuit
13 WCIOJIh30BaTh XUMHYECKYI0 CHUMBOJIMKY JUISI COCTaBJICHHS (POPMYJ Bele
' peakiuii
14 PacKphIBaTh CMBICII 3aKOHOB COXPAHEHHS MAacChl BEIIECTB, MOCTOSIHCTBA CO
' y4eHHsl, 3aKOHa ABOTaJIpO
15 OTIPENETIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHHUSIX
16 KJIaCCU(PUIIMPOBATh XUMHUUYECKUE PEAKIMH (IO YHCITYy U COCTaBy Y4acTBYE
' TerioBoMy 3 (HeKTy)
1.7 BBIYHCIISITH OTHOCUTEIBHYIO MOJIEKYIISIPHYIO M MOJISIPHYIO MAcChl BEIIECTB
1.8 BBIYHCIISTH MACCOBYIO JIOJIF0 XUMUYECKOTO 3JIeMEHTa 10 (popmyIie coeIMHEeH]
1.9 BBIYHCIISITH MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
110 NPUMEHSTh €CTECTBEHHOHAYYHBIE METOJbl TIO3HAHUSA — HaONIOJIeHuE,
' IKCIIEPUMEHT (PeaNbHbI U MBICTICHHBIN)
2 [To Teme: «BaxHeiine nmpeacTaBUTeNIN HEOPTraHUIECKUX BEIECTBY
2.1 PaCKpBIBATh CMBICI OCHOBHBIX XUMUYECKUX MOHSITHIA: OKCU, KUCIOTA, OCHO
2.2 ONpeeNsATh NPUHAIIEKHOCTh BEUIECTB K ONPEAEIEHHOMY KIIACCY COE/IMHEHI




2.3

KJIaCCH(PHUIIMPOBATH HEOPTAHUIECCKIE BEIIECTBA

24

XapaKTepu30BaTh (ONMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB Pas:

OIIMCaHUC NpUMEpaMU MOJICKYJIAPHBIX ypaBHeHI/If/'I COOTBCTCTBYIOIIHUX XHUMMH®

2.5

ITPOrHO3UPOBAThH CBOICTBa BC€IICCTB B 3aBUCHMOCTH OT HX Ka4CCTBCE

IMMPOTCKAHUSA XUMHWYCCKUX HpeBpaHIeHI/Iﬁ B PA3JIMYHBIX YCJIIOBUAX

2.6

CJIeIOBaTh IPaBUJIaM I10JIb30BAHUSA XUMHYECKOW MOCYAOW M J1abOpaTopH
npaBuiIaM OOpaIIeHUs] C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIMSAMHU II
XUMHUYECKUX OTBITOB MO TOJYYCHHIO W COOUPAHUIO Ta3000pa3HBIX BEIIE
MIPUTOTOBJIEHUIO PACTBOPOB C OMPEACIIEHHON MAacCOBOMW JOJIE PaCTBOPEHE
IPOBOAUTH XUMHUYECKHE SKCIIEPUMEHTHI [0 PACIIO3HABAHUIO PACTBOPOB III
WMHAMKATOPOB (JaKkMyc, ¢peHodTanen, METUIOPAHK U IpyTHe)

2.7

IIPOBOJIUTH PACYETHI IO YPABHEHUIO XUMHUYECKOW PEaKIINH

[To teme: «llepnoanueckuii 3akoH u [lepuoanueckast cucreMa XUMUYECKUX

Crpoenue aToMmoB. XUMHUYECKast CBSI3b. OKUCIUTETbHO-BOCCTAHOBUTEIBHBIE

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKHX MOHSATHI: AP0 aToMa, AJIEKT
opOuTanp, paguyc aroMa, XHMHYECKas CBs3b, TMOJSPHAS H  HETIO
3JIEKTPOOTPULIATEIIBHOCTh, MOHHAS CBS3b, MOH, KATUOH, AaHUOH, CTETICHb OKM(

3.2

KJ'IaCCI/I(i)I/IHI/I];)OBaTI) XUMHUYCCKHUEC SJICMCHTHI

3.3

OTHCHIBATh M XapakTepu3oBaTh TaOnuuHyo (opmy Ilepuomuueckoit cuc
pa3nuyath MOHSTUS «TJaBHas moArpymnmna (Arpymma)» U «moOGoyHas MO/
«0OJIbLITNEY TIEPUOIBI

3.4

packpsiBaTh cMmbich [lepuomanueckoro 3akona J[.M. MenneneeBa:
MEePUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX AJIEMEHTOB OT HX 1
CHUCTEME

3.5

COOTHOCHTH 0603HaquI/I5I, KOTOpPbI€E HMCIOTCA B Ta6n1/1ue «Hepnomzp
9JICMCHTOB L[I/I MeHz[eJIeeBa» C YHUCJIOBBIMHU XaPAKTCPHUCTUKAMU CTPOCHHUA «
(COCTaB u 3apsan aapa, o6mee YHUCJIO JJICKTPOHOB U PpACHPCACIICHUC UX I10 3JIC

3.6

OIIPCALCIIATh CTCIICHDb OKHCJICHHUA 2JICMCHTOB B 6I/IHapHBIX COCOAUMHCHUAX

3.7

OIIPCACIIATh BUJ XUMHYECKOM CBSI3HU (KOBaHGHTHaH n I/IOHHaH) B HCOPraHHn4cC

9 KUIIACC

Kon nposepsiemoro
pe3yJbTara

IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOM 00pa3o
OCHOBHOT0 001ero 00pasoBanus

1

IIo Teme: «BeliecTBo 1 XUMHUYECKast pCakuus»




pPacKpbIBaTh CMBICI OCHOBHBIX XMMMUYECKHUX IIOHATHH: pacTBOp, 3
AIIEKTPOJIUTUYECKAsT TUCCOIMAIINS, PEAKIIMA MOHHOTO OOMEHA, KaTaJHs3:
oOpatumble M HEOOpaTHUMbBIE PEAKIMH, OKHCIUTEIbHOBOCCTAHOBHUTE]

11 BOCCTAaHOBUTENIb, OKHCJICHHE W BOCCTAHOBJICHHE, AJIOTPOIHS, am(c
(koBasieHTHAsl, MOHHASA, METAUTNYECKAsA), KPUCTAUTMYECKasT PEHIETKa, «
peakiumn
12 WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHYECKUX TOHSATHH M
' OTIMCAHUU BEIECTB U UX MPEBPAICHUN

13 COCTaBJISITh YPAaBHEHUS DJIEKTPOJIMTHYECKOM JUCCOLMAIIMKM KHUCIOT, I
' COKpani€éHHbIC YPaBHEHUS PEaKIuii HOHHOTO 0OMeHa

14 pacKphIBaTh CYIIHOCTb OKHUCIUTEIHbHO-BOCCTAHOBHUTEIIBHBIX PEaKIIHi
' 5JIEKTPOHHOTO OallaHca STHX PEaKIuii

1.5 MIPOBOJIUTH PACUYETHI [0 YPABHEHUIO XUMHUYECKOM pEaKIINU

2 ITo remam: «HemeTamibl U UX coeqUHEHUS» U «MeTaJllbl U UX COEUHEH]
XapaKTepHU30BaTh (OMHCHIBATh) OOIIHE U CIEU(PHISCKIE XUMUYECKUE !

2.1 BEIIIECTB, MOTBEPKAasi OMMMCAHNE TPUMEPAMH MOJIEKYIISIPHBIX U HOHHBIX
XUMHUYECKUX PEaKIni

99 COCTaBIIATh YPAaBHEHMsI peaKiUil, MOATBEPXKIAIOUINX CYIIECTBOBaHHE

' BELIECTBAMH PA3IUYHbIX KJIACCOB
93 IPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHI
' XUMHYECKUX MPEBPAIICHU B Pa3IMUHbIX YCIOBHIX
clieIoBaTh MpaBWJIaM TOJb30BAaHUS XUMHUYECKOW MOCYI0M U J1laboparop
24 paBWJiaM 00paIleHUs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLHUSAMH I
' XMUMHYECKHUX OMBITOB IO MOJYYEHHUIO M COOMpPaHHIO ra3000pa3HbIX Belll
rasa)
IPOBOAMTH PEAKIMU, MOATBEPKAAIONINE KAueCTBEHHBIM COCTaB pas3i

25 OTIBITHBIM MYTEM XJOpHUA-, OpoMuz, Hoaua, kapOoHat, docdar, CHIUK

' KaTUOHBl AMMOHHUS, HWOHBI H3YyYEHHBIX METaJUIOB, MPUCYTCTBYIO
HEOPraHMYECKUX BEILEeCTB

3 [To Teme: «XuMUS 1 OKpYXKAIOIIAsL CPEAA»

3.1 pacKpbIBaTh CMBICH OCHOBHBIX xumudeckux nousatuit: [1JIK BemectBa; ke
NPUMEHATh OCHOBHBIE OIEpPAlMU MBICIUTEIBHON JAESITEIbHOCTU — ¢

3.9 0000111eHNe, CUCTEeMATU3AIINIO, BBISIBICHUE MPUYUHHO-CIEICTBEHHBIX CI

BEILECTB U XUMHYECKUX PEAKLU; ECTECTBEHHOHAYYHbIE METO/IbI MTO3HAE
MOIETTUPOBAHUE, SKCIIEPUMEHT (PeabHbI U MBICJICHHBIN)




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumuun. Posib XMMUM B )KU3HU YEJIOBEKA. XUMUS B CUCTEME HayK. Temna u Be

BCIICCTB. ArperaTHoe COCTOSIHHEC B€IICCTB

1.2

[Tonsatue o meToiax mo3HaHus B XuMuu. Yuctelie BemecTBa U cmecu. CriocoObl pase

1.3

ATOMEI 1 MOJICKYJIBI. Xumuueckue dneMeHThl. CUMBOJIBI XUMHUYECKUX DJIEMEHTOB. |

ATOMHO-MOJIEKYJIIPHOE YYEHHUE

1.4

Xumuyeckas (popmyna. BaleHTHOCTP aTOMOB XHMHYECKUX 3JIEMEHTOB. 3aKOH Tl
OtHocurenbHas atomHas mMacca. OTHOCUTENIbHAs MOJIEKYJISIpHAas macca. Maccosast

COeqUHEHNH

1.5

KonnuectBo BemectBa. Monbs. MonsipHas macca. B3auMoCBsI3b KOJTMYECTBa, MacChl
BemecTBa. Pacuérel mo popmynaM XUMHUYECKUX COCTUHEHUI

1.6

DU3NYECKUE U XUMHUYECKUE ABJICHUA. XUMHYECKasl peakuus U €€ MpPU3HAKH. 3aKOl
Xumudeckue ypaBHeHus. Kinaccupukamums XUMHUYECKIX peakini (COSIMHEHUS, PasJl

1.7

XHUMHYECKUHN IKCIIEPUMEHT: 3HAKOMCTBO C XMMHYECKOM MOCYI0H, ¢ TIpaBuIaMu pado
oOpamieHuss C J1abOpaTOpHBIM OOOpyAOBaHWEM, H3yYEeHHE | oOmnucaHue ¢u
HEOPraHMYECKUX BEIIECTB, HAOMOACHNE (PU3NYECKUX (TUIaBJICHHE BOCKA, TAsSTHUE JIb]I
KUTICHWEe W KOHJICHCAIMsS BOJbI) M XUMHUYECKUX (TOPCHHME CBEYH, IIPOKAIl
B3aMMOJICHICTBHE MeJa C KHUCIIOTOH) SIBIICHHA, HAOJIOJCHUE W OIHMCAHUE IPU3HE
peaknmii (pa3yioskeHUe caxapa, B3aUMOJICHCTBHE CEPHON KHUCIIOTHI C XJIOPHIOM O:
menu(Il) mpu HarpeBaHuu, B3aUMOJCUCTBUE Kejie3a ¢ pacTBopoM coiu menu(Il), u
cMecel (¢ TOMOIIBI0 MarHuTa, (UIBTPOBAHKE, BBIAPUBAHUE, TUCTUILISAIUS, XPOMAT
NIOBAPCHHOM COJIM, HAOJIOJCHWE W ONHCAHWUE PE3YJIbTATOB IIPOBEICHHS OIIBIT
COXpaHEHHS MACChI, CO3aHUE MOJIEIeH MOJICKYJT (IIIapOCTEPHKHEBBIX)

Baxneiiue IpeaACTaBUTCIIN HCOPraHUYCCKUX BCIICCTB

2.1

Boznyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopon — 35eMEHT ¥ IPOCTOE BEIIEC]
npupoje, puznyeckre U XMMHUYECKHe cBONCTBa (peakuuu ropenus). Oxcunsl. [Ipu
NOJy4eHHUsl KHUCIopoJa B JabopaTopuud M HPOMBIIIIEHHOCTH. KpyroBopoT KHC
JIIOTPONHAsE MOIM(UKAIMS KHCIOPOIa

2.2

TennoBoit >pPekT XUMHUYECKOH peakuuu, TEPMOXUMHUYECKHE YPaBHEHUS, 3K30-
TormBo: yrosib U MeTaH. 3arpsisHeHHE BO3/lyXa, YCUJIeHHe TapHUKOBOTo 3¢ dekra, p




2.3

Bonopon — anemeHT u npoctoe BemecTBo. HaxoxaeHue Bogoposaa B npupoe, (usme
MPUMEHEHHUe, Croco0b! noydeHust. Kucnotsl u comm

2.4

ModnsipHblii 00bEM ra30B. Pacu€Thl M0 XUMHUYECKUM YpaBHEHHSIM

2.5

®usnueckue cBOMCTBAa BOAbl. Boma kxak pacrBoputens. PactBopsl. HacelnieHHbIe
PactBopuMocTs BemecTB B BoJe. MaccoBas [0S BEIECTBA B pacTBOpPE. XHUMUYECK]
Ponp pacTBOpOB B IIpUpoOJE M B JKU3HU 4esloBeKa. KpyroBopoT BOJABI B IIPUPOJE.
OxpaHa 1 0YMCTKa NPUPOJHBIX BOJ

2.6

Knaccudukanus vHeopranmdeckux coenuuennid. Oxkcunapl. Knaccuduxaius okcumion
KHCJIOTHBIE, aM(oTepHbIe) U HecosieoOpasyromue. Homenknarypa okcunoB. Ouszud
okcuoB. [lomyuenne okcuaoB

2.7

OcHoBanus. Knaccugukanus ocHOBaHMM: IIETOYM M HEPACTBOPUMBIE OCHOBAHU

du3ndecKkue 1 XMMHYECKHE CBOMCTBAa OCHOBaHUM. [lomyyenne ocHoBaHUM

2.8

Kucnotsl. Knaccudukanus kucnor. Homenkiarypa kucinoT. @u3ndyeckue U XUMH
aktuBHOCTH MeTauioB H.H. bekerosa. [lonyuenue kuciaot

2.9

Comu. Homenknatypa cosieii. @u3ndecKkre 1 XMMHYECKHE CBOMCTBA coJiel. [TosrydeH:

2.10

I'enetmueckas CBSI3b MCXKAY KJIaCCaMH HCOPraHUYCCKUX COG)II/IHGHI/Iﬁ

211

XVUMUYECKUN OSKCIEPUMEHT: KadeCTBEHHOE ONpEICNICHUE COJEepKaHUS KHCIIOf
coOupaHue, pacro3HaBaHUE U U3Y4YE€HHE CBOMCTB KUCIOPO/1a, HAOIIOJCHHE B3aUMO/IE
Y YCIIOBUSI BOBHUKHOBEHHS U TIPEKPAIICHHs TOPEHHUSI (TT0kKapa), 03HAKOMIICHHE ¢ 00p:
CBOMCTB, MOJIydyeHHE, cOOMpaHHEe, PACHO3HABAHHE M HU3Yy4YE€HUE CBONCTB BOJOPO[
Bojiopona ¢ okcuaoM meau(Il) (Bo3MOXHO HCIONB30BaHHWE BUICOMATEPUATIOB), H:
KOJIMYECTBOM 1 MOJb, HCClIeoBaHHME OCOOEHHOCTEH pacTBOPEHHUs BEIIECTB C
IPUTOTOBJICHHE PACTBOPOB C OMPECIEHHON MAacCOBOW J10JIeH PacTBOPEHHOIO BeEIIl¢
MeTaJlJIaMH (HaTpUeM U KaJlbliieM) (BO3MOKHO HCIOJIb30BaHHE BUJIEOMATEPHAIIOB),
U 1Iejiouell ¢ MOMOIIbI0 MHAMKATOPOB, HCCIEIOBAaHUE OOPa3I[0B HEOPraHMYECKHUX
HAOJI0/ICHHE U3MEHEHHS OKPACKU MHAUKATOPOB B PACTBOPAX KHUCIOT U IIENOYEH, U3y
memu(Il) ¢ pacTBOpoM CEepHOH KHCIOTHI, KHCIOT C MeTa/llaMH, pPEaKIui
HEPACTBOPUMBIX OCHOBAHUWiIl, BBITECHEHHE OJHOTO MeTajyla JpyruM H3
AKCIIEPUMEHTATBHBIX 3aa4 10 TeMe «BakHelne Ki1acchl HEOPraHUIECKUX COETIUHE

Ilepuonnueckuit 3akoH u [lepruoanyeckas cucrema XxuMrudeckux sneMeHToB .M. Me
Xumuueckas cBsizb. OKMCIUTEILHO-BOCCTAHOBUTEIBHbBIC PEAKIIUU

3.1

HepBLIe IIOIIBITKH KJ'IaCCI/ICI)I/IKaI_[I/II/I XHMHUYECKHUX JJIEMEHTOB. [IoHATHE O rpyiiax €xXao
HICJIOYHO3CMEIIbHBIC METAJIJIBI, I'aJIOI'CHBI, HHCPTHBIC ra3LI). 3J'IeMeHTI>I, KOTOPBIC 06]
TUAPOKCUBI

3.2

[lepuonnueckuii 3axoH. [lepuoanueckas cucreMa XuMudeckux 3yeMeHToB .M. Mer
JunHHOTIepuoaHas ¢opmbl [leproanyeckoil CUCTEMBl XUMHYECKHUX AJIEMEHTOB /]
rpymnbl. OU3HUECKU CMBICI MOPAIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIBI dJI€




3.3

Crpoenue aromoB. CocraB aroMubiX sifiep. M3otombl. Dnektponbl. CTpoeHHE 37
nepBblx 20 xumuyeckux anemeHToB [lepuonuueckoii cucremsl .M. Menneneesa.
3JIEMEHTA 1O €ro MnoJjoxeHuro B [lepuonnueckoii cucreme [I.11. MenneneeBa

3.4

3aKOHOMEPHOCTH HM3MEHEHHUS pajuyca aTOMOB XHMHUYECKUX 3JIEMEHTOB, METAL
CBOWCTB IO rpymnmaM U nepuoiam. 3HadeHue llepuommyeckoro 3akona u I[lepuom
9JIEMEHTOB JJIs pa3BUTHUA HayKu U npakTuku. [[.1. MeHnneneeB — yd€HbIN U TpaXkJaH}

3.5

Xumuueckasi cBsi3b. KoBajieHTHast (MOJsipHass M HEMOJISIPHAsi) CBSI3b. DJIEKTPO(

yneMeHTOB. MloHHas cBA3b

3.6

Crenenp okwuciieHus. OKHCIUTEILHOBOCCTAHOBHUTENbHBIE peakiuu. l[Iporiecchl o

OKHUCIINTEIIN U BOCCTAHOBUTEIHU

3.7

XUMUYECKUH SKCIIEPUMEHT: U3ydyeHHEe 00pa3lioB BELIECTB METANIOB U HEMETAJUIOR
IMHKAa C PAacTBOPAMM KHCIOT M IIEJIOYEH, MPOBEJCHHE ONBITOB, WILIIOCTPUPYIO]
BOCCTaHOBUTEJIbHBIX peakiuil (ropeHue, peakluu pas3yiokeHHsl, COSTUHEHMS)

9 KUIIACC

Kox

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

BeniectBo u xumuyeckas peakuus. [loBropenue

1.1

ITepuonnueckuii 3akoH. [lepronnueckas cucremMa XMMUYECKUX 3ieMeHToB .M. MV
3aKOHOMEPHOCTH B M3MEHEHHUHM CBOWCTB XMMHYECKHX JJIEMEHTOB TMEPBBIX TPEX II€
COCIMHEHUH B COOTBETCTBHH C IOJIOKEHHUEM 3JieMeHTOB B [leproanueckoii cucreme 1

1.2

CrpoeHue BellecTBa: BUIbl XUMUYECKOM CBA3HU. THUIIBI KPUCTAIIIMYECKUX PEIIETOK, 3
OT TUIA KPUCTAIUTNYECKOM perIETKH U BUAa XUMU4eckoil cBsi3u. Knaccudukanus u t
BellecTB (MeXIAyHapoIHAsl U TPUBHUANIbHAS). XUMUYECKHE CBOMCTBA BEILIECTB, OTHOC
HEOPraHMYECKUX COCAMHEHUMN, TeHETUUECKAasl CBSI3b HEOPTaHUYECKUX BELIECTB

1.3

Knaccmbnxaunﬂ XHUMHYCCKHUX peaKI_II/Iﬁ 10 PAa3JIMYHBIM IIPpU3HAKaAM (HO JUCITY U COC
BCIICCTB, 110 TCIINIOBOMY 3(1)(1)6KTy, M0 M3MEHEHUIO CTCIECHEH OKHUCICHUS XUMUUYECKU
0 y4aCTHUIO KaTanH3aTopa). OK30- U OHAOTCPMHUUYCCKUC PCAKIIHMH, TCPMOXUMHNY
CKOpPOCTHU XUMHYECKOU pC€aKnuu

1.4

ITouartue 06 O6paTI/IMbIX u H606paTI/IMBIX XUMHUYCCKUX PCAKIUAX. IlonsaTtue o
pCaKknuAax. IloHsATHE O XMMHYECKOM paBHOBECHUH. (DaKTOpLI, BJIMAOIIUE HaA CKOf
ITOJIOKCHNUEC XUMHUUYCCKOI'0 PAaBHOBCCHUA

1.5

OKUCANTENEHO-BOCCTAHOBUTENBHBIE PEAKIINH, AIIEKTPOHHBIN OaNaHC OKHCIUTENBHC
CocraBieHne ypaBHEHUN OKHUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIHI C MCHOIB3C
OaylaHCca

1.6

Teoppm BHCKTpOHHTquCKOﬁ JUCCOHAIIH. SJ'ICKTpO.HI/ITBI U HCIJICKTPOJIMUTEL. I




JMCCOLMAIIMU BEIIECTB C Pa3jIMYHbIMU BHJAMU XUMUYECKOUW cBs3u. CTEneHb AnCK
NEKTPOJIUTHL. Peakium HMOHHOrOo oOMeHa. YClIOBUS MNPOTEKAHMSI PEAKLUM I
COKpAaILEHHbIE MOHHBIE YpaBHEHMs peakuuid. CBONHCTBAa KUCJIOT, OCHOBAaHUI U COJI
JIIEKTPOJIUTHYECKON qucconuanuu. KayecTBeHHble peakuuu Ha HOHbIL. [loHsATHE O I'H,

1.7

XUMUYECKUN AKCIEPUMEHT: 03HAKOMJICHUE C MOJEISAMHU KPUCTALIMYECKUX PEIIET(
METAJUIOB M HEeMETAIOB (Tpaduta U ajiMasa), CIOKHBIX BEIIECTB (XJIOpUAA HATPHS
CKOPOCTH XHMHYECKOM peakuMu OT BO3ACUCTBUSA pa3IUYHBIX (DAaKTOpOB; HCCIE
pacTBOpOB  BELIECTB, Mpoliecca JUCCOLMALMU KUCIOT, IIenoued u  coJiel
BHJIEOMATEpPHUAJIOB); MPOBEACHUE OIBITOB, WUIIOCTPUPYIOIIUX MPU3HAKA MPOTEKAE
(oOpa3oBaHue ocajka, BblAEJICHHE Ta3a, 00pa3oBaHKUE BOJIbI); OINBITOB, HIUTFOCTPUPYK
BOCCTAHOBUTEJbHBIX DPEAKIMM (TOpeHue, PEeaklUH pPas3IoKEeHUs, COEAUHEHHUA); Pa

BECIICCTB C IOMOIIBIO KAYCCTBCHHBIX peaKuHﬁ Ha MOHBI;, pCIICHHUEC DKCIICPUMCHTAJIbHI

Hemerannel u nx COCIMHECHU

2.1

OOmiast xapakrepucTuka rajnoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHbIE
n (uznyueckue CBOICTBAa TMPOCTHIX BEUIECTB — TallOTEHOB. XHWMHUYECKUE Cl
(B3auMoJelicTBUE C MeTaulaMH, HeMeTallaMu, Iuenodamu). Xioposogopoxa. C
CBOWCTBA, IMOJy4YeHUE, NMPUMEHEHHe. [lelicTBHE XJopa M XJIOPOBOJOPOJA Ha Opr
XJIOPU/IbI M UX HAXOXKICHUE B IPUPOJIE

2.2

OO6mrast xapaktepucTuka 3meMeHTOB VIA-rpynmbl. OCoOEHHOCTH CTpOEHHUS al
okucinenus. CrtpoeHue U (QU3MYECKHE CBOICTBA MPOCTBIX BELIECTB — KHUCJIO]
Mou(pUKAIIMK KHCIIOpoJa W cephl. XHUMHYECKHE CBOHcTBa cepbl. CepoBoop«
XUMHUYEcKre cBoiicTBa. OKCUIBI Cepbl KaK MPEACTABUTENN KUCIOTHBIX OKCUIOB. C
XMMHUYECKHE CBOMCTBa (00IIME Kak IPEACTAaBUTENS Kiacca KUCIOT M cremuduuc
JeKalue B OCHOBE IMPOMBIIIJIEHHOTO Ccrioco0a MOTy4eHUs CepHOU KUCIOThL. [Ipume
KayeCTBEHHasl peakius Ha cynb(aT-uoH. HaxoxieHue ceprl U €€ COeJMHEHUI B MIPH]
OKpYKalollel cpeibl COSAMHEHUSIMU Cepbl (KUCIOTHBIE 0K, 3arps3HEHUE BO3[TY
IpEeIOTBPALEHHS

2.3

OO6mass xapakrepucTuka 31eMeHTOB VA-rpynmnbel. OcoOEHHOCTH CTPOCHHUS al
OKHUCJIEHHS. A30T, pacHmpoCTpaHEeHHUE B IpuUpoje, (U3HUecKue U XUMHYECKUE Cl
npupojie. AMMHAK, ero (U3NYECKUe U XMMUYECKUE CBOWMCTBA, MOJYYCHHUE M TMIPE
(u3nueckrue U XMMUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha HOH
e€ monydyenue, pU3NUECKUe U XUMHUYECKHE CBOMCTBA (00IIMe KaK MPEACTaBUTENS KIIa
Hcnonb3oBaHne HUTPATOB U COJIEH aMMOHHSI B KaueCTBE MHUHEPATbHBIX YI0OpEH
OKpY’KaroIen cpebl COCAMHEHUSIMH a30Ta (KHCIOTHBIE IO/, 3arPSI3HEHNE BO3IYX:

2.4

docdop, amnorponHble Moaupukanuu Qocdopa, ¢puU3NUECKHe U XUMUYECKHE CB
¢dochopHas kucnora, pU3NUECKUE U XUMHUYECKUE CBOMCTBA, ModydeHHe. cmoub:
MUHEpaJIbHBIX YA00peHUi

2.5

OOmiast  xapakrepuctuka 3i1eMeHToB IVA-rpynmbel. OcoOEHHOCTH CTPOEHUsS al




OKHUCJICHHS. YTIEpOJ, aUIOTPOIHBbIE MOJH(PHUKAINK, PACIpPOCTPAHECHUE B TPUPO]T
cBoiictBa. AncopOuus. Kpyrosopor yriepoma B mpupone. OKcuisl yriepoja, u
CBOMCTBA, JCHCTBHUE HA >KMBBIE OPraHU3MBbI, MOJIYYEHHE U NPUMEHEHHE. DKOJIOTUU
okcusom yriepona(lV); rumnoresa rio0aibHOTO MOTETUICHUS KIMMAaTa; TapHUKOBBIH
e€ conu, uX (U3NIECKUEe U XUMUYECKHE CBOMCTBA, MMOJydeHne U mpuMeHeHne. Kauec

nouksl. Vcrions3oBanue Kap60HaTOB B 6I)ITy, MCIUIMHEC, ITPOMBIIIJIICHHOCTH U CCIILCKC

2.6

[lepBoHauanbHbIe MOHATHA 00 OPraHMYECKHX BEIIECTBAX KAaK O COCIWHEHUSIX YT
alleTUJIEH, ATAHOJI, TJIMLEPHH, YKCYCHas KucioTa). VX coctaB u xumMHuueckoe cTpoe
BAXKHBIX BEIIECTBAX: XUpaX, OelIKax, yrieBoJaXx — U WX POJU B KU3HHU YEJIOB

OpPraHu4Y€CKUX U HCOPTaHNICCKUX COGI[I/IHGHI/Iﬁ

2.7

Kpemuuii, ero ¢pusnueckre 1 XUMHYECKUE CBOWCTBA, MoJlyyeHUe U npumeHenue. Co
O6mue npexacrasneHus 06 okcune kpeMHus(IV) u kpemuueBoil kucnore. Cuimkai
MEJUIIMHE, TMPOMBIIIJIEHHOCTH. BaxkHeillline CTpouTeNbHbIE MaTepHalibl: Kepam

xene300eToH. [1pobiemMbl 6€30MacHOTr0 UCTOIB30BaHUS CTPOUTEIBHBIX MATEPHAJIOB I

2.8

XVAMHAYECKUH OSKCIICPUMEHT: H3y4eHHE OOpa3lloB HEOPTaHWYECKUX BEIIECTB,

MPOBEJICHUE KAYECTBEHHBIX PEaKIMH Ha XJIOPUA-HOHBI W HAONIOJCHUE IPU3HA
oTpaxaromme (QU3NIeCKre M XUMHYSCKHE CBOWCTBA TAJIOTCHOB W WX COCIAMHCHE
BHJICOMATEPHAJIOB); O3HAKOMJICHHE C 00pa3iaMu XJIOPUAOB (TaJIOTEHUIOB); O3HAKON
COCMHEHUSIMHU (BO3MOYXHO HCIIOJIh30BAaHNE BHICOMATEPHAIIOB); HAOIIOICHUE TPOIL
JIEWCTBUEM KOHLEHTPUPOBAHHOMN CEPHOM KUCITIOTHI; M3YyYEeHUE XUMHUYECKHUX CBOMCTB |
MPOBEJICHUE KAaueCTBEHHOW peakiuu Ha Cynb(aT-uoOH M HaONIOJIEHUE NMpU3HAKA €€
(bu3UYeCKUMH CBOMCTBaMHU a3oTa, gocdopa W WX COCAMHEHUH (BO3MOMKHO HCIIO
oOpasnamMu a30THBIX U (POCPOpPHBIX YyAOOpPEHH; IMOIy4eHHE, COOMpaHue, Pacro3
aMMUaka; MpPOBEJCHHE KAuyeCTBEHHBIX peakiuid Ha HMOH aMMOHHS U Qocdar-uo
IPOTEKaHUs, B3aUMOJEWCTBHE KOHIEHTPUPOBAHHON a30THOM KHCIOTHI C MeEbl
BUJICOMATEPHAIIOB); NU3YUYEHUE MOJIENIel KPUCTAJUIMYECKUX PEeIETOK aamasa, rpadut
MPOLIECCOM aICOPOLIMU PACTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOIC
coOupaHue, pacro3HaBaHWE M H3YUYEHUE CBOWMCTB YIVIEKHCIOTO rasa; MpOBEICHE
KapOOHAT- M CHJIMKAT-UOHBI M H3y4YCHHE MPU3HAKOB MX MPOTEKAHUsS; 03HAKOMIICH
MPOMBIIIJICHHOCTH; pelIeHHe SKCIIEPUMEHTAIbHBIX 33/1a4 10 TeMe «BaxkHe e Hem

Mertanisl 41 UX COSIMHEHUS

3.1

0611135{ XapPaKTCPHUCTUKA XHUMHUUYCCKUX JJICMCHTOB — MCTAJJIOB Ha OCHOBAHUHU HX
CUCTCMEC XHMMHYCCKHUX OJICMCHTOB I[I/I MeHnpeneeBa u CTPOCHUSA ATOMOB. CTpOCH
CBA3b U MCTAJNINYCCKAA KPUCTAJIJIMICCKAA peméTKa. 9HeKTpOXI/IMI/I‘IeCKHﬁ P HAIIPS

3.2

du3znyeckue U XMMHUYECKHE CBOMCTBA METaJIOB. O6H_[I/Ie CITOCOOBI MOJIYUYCHUS MK
MCTAlJIOB, OCHOBHBEIC CIIOCOOBI 3alIUTHI UX OT KOPPO3UH. CniaBsl (CTaJ'IB, YyIr'yH,
ITPUMCHCHUC B 6I>ITy W IPOMBIIIJICHHOCTHU

3.3

H_ICJ'IO‘{HLIG MCTAJJIbI: ITOJIOKCHUC B HCpHOI{H‘lCCKOﬁ CUCTEMEC XUMHNYCCKHUX DJICMCHT(




HUX aTOMOB; HAaXOKJACHUC B IIPUPOLIC. du3nyuecKkue U XUMHUYECKHE CBOMCTBA (Ha TIpHD

W TUAPOKCHU/IbI HATPHUA U KaJIUA. HpI/IMeHeHI/Ie IICJIOYHBIX METAJIOB U UX COCI[I/IHCHI/II:

3.4

[[eno4yHO3EMENBHBIE METAIIBI MATHUM M KAJIBLIMN: T10JI0KeHUE B Ileproandeckoi Ci
J.1. Menneneesa; CTpOCHUE X aTOMOB; HAXOKJEHUE B npupoae. Gusndeckue u x
Kajblysl. Baknelmue coequHeHns Kanblus (OKCHJ, THAPOKCU, coyin). JKECTKOCTD E

3.5

Antomunuil: nonoxkenue B Ilepuoanyeckoil cucrteme xummdeckux siemeHtoB .M.
HaxoXJeHue B mnpupoje. Pu3nyecKue M XUMHUYECKHUE CBOMCTBA ATIOMHHHS. AM
TUAPOKCU]IA ATTFOMUHUS

3.6

Kene3o: nonoxenue B Ilepmoanmyeckoil cucteMe XHUMUYECKUX 3aeMeHTOB J[.M. |
HaXO0XJIACHUC B MMPHUPOAC. du3nyeckne U XMMUYECKHE CBOMCTBA JKene3a. OKCI/II[I)I, I'Y

xene3a(lll), ux cocras, cBOMCTBA U MOJTy4eHHE

3.7

XVWMHUYECKUH 3KCIIEPUMEHT: O3HAKOMJICHHE C O0pa3llaMH METaJVIOB M CIUIABOB, )
W3yYeHHe pe3ylTbTaTOB KOPPO3UH METAUIOB (BO3MOKHO WCIOJIBb30BaHUE BHJIC
B3aUMO/ICHCTBUS OKCUIA KAIBIHS M HATPUS C BOJOW (BO3MOXKHO MCIOJIb30BAHUE BH]
CBOMCTB KECTKOM BOJBI; TIpoIiecca TOPEHUs xKelle3a B KUCIOpoJie (BO3MOXKHO HCIIC
MPU3HAKOB TPOTCKAHUS KAYCCTBCHHBIX PEAKIM HAa WOHBI (MarHus, KaJIbIHS, aJl
xenesa(lll), mequ(Il); nabmrogeHre W OMHMCAHHWE MPOIECCOB OKPAIIMBAHUS TIIAM
KaJblus (BO3MOXXHO HCIIOJB30BaHKME BHJICOMATEPUAIIOB); HCCleoBaHne aMdo
QTIOMUHUS M THIPOKCHIA IIMHKA; PEIICHHE SKCIEPUMEHTAIBHBIX 3a7ad [0 TeMe
COCITMHEHUS

XUMUS B OKpYXaroliasi cpeia

4.1

Hosrie MaT€puaibl U TEXHOJOTHUH. BCH_ICCTBa U MaTC€purajibl B HOBCGHHGBHOI;'I KHN3HU
be3onacHoe ncnons30BaHue BCIICCTB U XUMHWUYCCKHUX peaKHI/Iﬁ B 6BITy. HepBa;I IIOMC
OTpaBJICHUAX

4.2

OCHOBBI 3KOJIOTHYECKOW TpaMOTHOCTH. XHMHUYECKOE 3arpsi3HEHHE OKpYyKarolen
pELIeHUH 3KOJOru4eckux mpoodsnem. [IpupoaHble MCTOYHUKU YriaeBOAOPOJOB (YT
OPOIYKTHI UX TepepaboTKH, UX POJIb B OBITY M MPOMBIIILIEHHOCTH

4.3

XUMHYECKUM OKCIICPUMCHT. U3YYCHUC 06pa3u013 MaTcpuaoB (CTCK.]'IO, CIIJIaBbI MECTaJl




MPOBEPSIEMBIE HA OI'D I1IO XUMUU TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Konx nposepsiemoro
TpedoBaHUs

IIpoBepsiemble TpeOOBaHUSA K NPeAMETHBIM pe3yJbTaTaM 0a30BOI0 Y]
o0pa3oBaTe/IbHOI IPOrPaAMMBbI OCHOBHOI'0 00111er0 00pa30BaHUS HA O

1

[IpencraBnenue:

1.1

O TO3HABAaEMOCTHU SIBJIICHUH MPHUPOJAbI, MOHHUMaHUE OOBEKTHBHON 3HAul
HayKH Kak 00J1acTH COBPEMEHHOI'O €CTECTBO3HAHMSI, KOMIIOHEHTa OOIIei
JeSITEIbHOCTH YEJIOBEKa B YCIOBHUSAX COBPEMEHHOIO OOIIECTBA; MOHM!
JPYTHUX €CTECTBEHHBIX HAyK

1.2

0 HAy4YHBIX METOJaX IO3HAHHUS, B TOM YHCIIE 3KCIIEPUMEHTAIbHBIX
WCCIIeIOBAaHUSl BEIIECTB M M3YYEHHUsS] XUMHUYECKUX peakiuil; yMeHue
00BSCHEHUS] CTPOCHHSI ATOMOB U MOJIEKYJ

1.3

0 cdepax nTpoPECCHOHAITBHOW JEATEIBHOCTH, CBS3aHHBIX C  XI
TCXHOJIOTHAMH, OCHOBAHHBIMH Ha JOCTHXKCHHAX XUMHAYECKOU HAyKH, Y1
paccMaTpuBaTh XUMHIO Kak cepy cBoeil Oymymier mpodeccrHoHaIbHO
OCO3HAHHBII BBIOOP XUMHUHM KaK TPO(PHUIBLHOTO TpEIMeTa IMpH Tepex
001Iero o0pa3oBaHus

Bnanenue cucremMoll XMMHYECKHMX 3HAHUM M yYMEHUE MPUMEHSATH CHUC
KOTOpasi BKIIOYAeT:

2.1

Ba)XKHEHIINE XMMHUYCCKUAE TIOHSITHS: XUMHUYECCKUH 3JIEMEHT, aTOM, MOJIC]
CJIOKHOE BEIIECTBO, OJHOPOJHAS M HEOJHOPOIHAS CMECh, OTHOCHTEIIBHE
Macchl, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca, MOJIIPHBIN
OCHOBaHHE, COJb (CpPEIHsisA), XUMHUYECKas PEaKius, PEakiMh COCIHHE
peakuuu 3aMelleHus, peakuuu oOMeHa, TeryioBoi 3(hdexT peakuuwu,
pEaKIuy, pacTBOp, MaccoBas JOJII XHUMHUYECKOTO D3JIEMEHTa B COC/I
NIPOIICHTHASI KOHIICHTPAIUS BEIIECTBA B PACcTBOPE, PO aTOMa, 3JIEKTPO
opOuTanb,  pagMmyc  aToma,  BaJCHTHOCThb,  CTENCHb  OKHUCICHI
AJIEKTPOOTPHUIIATEIILHOCTD, TMOJISIPHAST W HEMNOJSIpHAas  KOBAJCHTHAs
METaJUTMUECKask CBSI3b, KPUCTAIUINYECKAs PEIETKA (aTOMHAs!, HOHHAS, MET:
WOH, KaTHOH, AQHUOH, JJIEKTPOJIUT U HEDIEKTPOIUT, SIEKTPOIUTUYECT
MOHHOTO OOMEHa, OKHCIUTETHHO-BOCCTAHOBUTENBHBIE PEAKIIUU, OKHC.
OKHUCIIEHHE U BOCCTAHOBIIEHHE, JJIEKTPOJIHM3, XUMHUYECKOE PaBHOBECHE, (
pEaKIfu, CKOPOCTh XUMHUECKOU peakiuu, karanuzarop, [IJIK, kopposus 1

2.2

OCHOBOIIOJIAratOMMe 3aKOHbI XUMHH: 3daKOH COXpPAHCHHUA MACChI, II¢
MCHI[GHCeBa, 3aKOH IIOCTOAHCTBA COCTaBa, 3aKOH ABoraz(po




2.3

TCOPUHN XUMUHU: ATOMHO-MOJICKYJISIpHAA TCOPUA, TCOPUA DJICKTPOJIUTUYCCI

3 Brnanenue ocHOBaMU XMMHUYECKON IPAMOTHOCTH, BKIIFOUAOLIEH
yYMEHUE MPaBUIILHO HCIOJb30BaTh U3YUYCHHBIE BEIIECTBA U MATEPUAIBI |
yI0OpeHHs, METAJJIbl M CIUIABbI, IPOIYKTHI MEPEPAOOTKH MPUPOIHBIX I
3.1 (yrns, mpuponHoro rasza, HedTu) B OBITY, CEJIBCKOM XO3SIMCTBE, Ha T
3HAUCHUS KUPOB, OCIKOB, YIIICBOJIOB I OPraHU3Ma YeJIOBEKa;, YMCHH
BEILIECTB U XUMUYECKUX MPOILIECCOB HA OPraHU3M YeJI0BEKa M OKPYKaIOIII
3.2 YMEHUE WHTETPUPOBATH XUMUYECKHE 3HAHUS CO 3HAHUSIMU JIPYTHX y4eOH
33 HaJM4HEe OMBbITa PabOTHI C PA3TIUYHBIMU UCTOYHUKAMU UH(OPMAIUHU TI0
' oMy sipHast TUTEPATYpPa, CIOBAPH, CIIPABOYHUKH, UHTEPHET-PECYPCHI)
34 yMeHUE OOBEKTHBHO OIIEHWBATh MH(POPMAIUIO O BEIIECTBAX, MX IPEB]
' MPUMEHEHUH U YMEHHE MCTI0JIB30BaTh €€ /ISl PEIIeHHs Y9eOHO-TI03HABAT
Brnanenne ocHOBaMH TOHSTHITHOTO ammapara ¥ CHMBOJIHMYECKOTO SI3bIF
4 dbopMyT HEOPraHMYECKHX BEIIECTB, YPaBHEHUM XWMHUYECKHX PEaKIIH
HomeHknarypbl (IUPAC u TpuBHaibHOiN)
VYMeHne OOBICHATH CBsI3b TIOJOKEHHS dieMeHTa B I[lepmomnyecko
5 XapaKTEPUCTHKAMU CTPOCHUSI aTOMOB XUMHUYECKHX AJIEMEHTOB (COCTaB |
AJICKTPOHOB), paclpeiesieHueM 3JEKTPOHOB IO YHEPTETHYECKUM YPOE
MEPUOJIOB, KAJIUS U KAJTBITHS
[IpencraBienne 0 MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX
6 AIEKTPOOTPHUIIATEILHOCTh), MPOCTHIX M CJIOXHBIX BEIIECTB OT |
[Tepuoanueckoit cucteme (B MaJIbIX MEpHOJAX M TJIABHBIX MOITPYIIIAXx)
aToMa
7 YMeHue KinaccupuIupoBaTh:
7.1 XUMHUYECKHE DJIEMEHTHI
7.2 HEOPraHWYECKHUE BEIIEeCTBA
7.3 XUMUYECKHE PEaKIIUU
8 YMeH#He onpeaesTh:
8.1 BaJICHTHOCTh M CTETICHb OKUCJICHUS XUMHYECKHX JIEMEHTOB, 3apsi HOHA
8.2 BUJI XUMUYECKOU CBSI3U M TUI KPUCTAJUIMYECKON CTPYKTYPHI B COCTUHEHI
8.3 XapakTep cpebl B BOAHBIX PACTBOPAX BEUIECTB (KHCIOT, OCHOBAHUN)
8.4 OKHUCIIUTEIb 1 BOCCTAHOBUTEh
9 YMeHue xapakTepru3oBath (pU3nueckue U XUMUYECKUE CBOMCTBA:
o1 MPOCTHIX BEIIECTB (KUCIOPO, 030H, BOJOPOI, TpaduT, anmas, KpeMHUN
' HATpUH, KalIuil, MarHuii, KaJIbLIMA, aTFOMUHHM, XKEJE30)
9.2 CIIOXHBIX BEIIECTB, B TOM 4YHCJIE HX BOJHBIX pPacTBOpPOB (BOJA.




CEPOBOJIOPOJI, OKCUJIBI M THAPOKCU B MeTaIIoB [-IIA rpymm, anromMuHu
(IT u 11I), okeuapr yraepoaa (II u IV), kpemuus (IV), azora u docdopa
CepHUCTAs1, CepHasi, A30TUCTasl, a30THAsA, pochopHast, yrojabHasi, KpeMHHUE

MIPOTHO3UPOBATh U XapaKTEPHU30BaTh CBOMCTBA BEILIECTB B 3aBUCUMOCTHU

9.3 NPUMCHCHHUE BEIIECTB B 3aBUCUMOCTH OT HMX CBOWCTB, BO3MOXHOCTI
MPEBPAICHUI B Pa3JIMYHBIX YCIOBHIX
10 YMeHue COCTaBIsATh MOJICKY/ISIPHBIC M HOHHBIC YPAaBHEHHUS PEAKIUH, B TO
10.1 peakiuii HOHHOTO 0OMeHa
10.2 OKUCITUTEILHO-BOCCTAHOBUTEIIbHBIX PEAKIIHI
10.3 WLUTIOCTPUPYIOIIHX XUMUYECKUE CBOMCTBA N3YICHHBIX KIIACCOB (TPYIII) F
10.4 MOITBEPIKIAIOITNX TCHETUYECKYIO B3aUMOCBSI3b MEXKTy HUMH
11 YMeHue BbIUUCIATh (IPOBOAUTH PACUEThI):
1.1 OTHOCHUTEIIEHYIO MOJICKYJISIPHYIO M MOJIIPHYEO MacChl BEIIECTB, Mac(
' 37IeMEHTa B COEIMHEHUN
11.2 MAacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00bEM Ta3oB
114 [0 YPaBHEHUSIM XUMUYECKUX PEaKIUi U HAXOAUTh KOJIMYECTBO BEILECTB:
' WM TTPOJYKTOB PEAKIIUH
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJIaMH  HAy4yHOTO TMO3HaHUS  (HaOmoJeHue, ¥
12.1 MOJICIMPOBAHNE) TPU HU3YYCHHHM BEIIECTB W XHUMHUYCCKUX SIBJICHHII;
npoOiieMy U MPeAIoKUTh MyTH €€ pelieHus
122 Oe3omacHOM pabOTBl € XUMUYECKHMMH BELIECTBAMH, XUMUYECKOM T
' 060pyI0BaHHEM
npaBwiiaMyd 0e30MacHOro OOpallleHHs C BELECTBAMHU, HCHOJIb3YEMbIMI
123 IpaBWJIaMUd TOBEACHUS B LEIAX COEpexeHHs 3J0pOBbS U OKpYyXKa
' NOHMMaHME Bpena (OMacHOCTHU) BO3JCHCTBUS HA JKUBBIE OPraHU3Mb
CIoCcOOOB YMEHbIIIEHUS U MPEJOTBPAILICHUS UX BPEAHOTO BO3ICHCTBHS
13 Hannune mnpakTHdeckMX HABBIKOB IUIAHMPOBAHUS M OCYILECTBICHHUS
JKCIIEPUMEHTOB:
131 U3ydeHHe H OmnHcaHue (UINYECKUX CBOMCTB BELIECTB; O3HAKOMJ
' XUMHYECKUMH SBJICHUSMU; OTIBITHI, MILTIOCTPUPYIONINE TPU3HAKHU MTPOTEK
13.2 U3y4eHHe crocoOOB pa3JeNeHus cMecen
MOJIyYEeHUE KUCIOPOJa M M3YYEHHE €ro CBOMCTB; MOIY4YEHHE BOIOPO/I;
13.3 MOJIy4YE€HUE YIJIEKUCIOTO Tra3a M HW3y4YeHHE €ro CBOICTB; MOJNydyeHUE

CBOMCTB




13.4

MIPUTOTOBJIEHUE PACTBOPOB C OMPEAECIEHHON MaCCOBOM JI0JIEN paCTBOPEH!

13.5

NPUMEHCHHE WHAUKATOPOB (JTakmyca, MeTwiopaHxa u ¢eHoudra
XapakTepa cpelibl B paCTBOPaX KUCIOT M IIEI0YeH

13.6

HUCCICIOBAaHHUC M OIIMCAaHHC CBOIICTB HCOPraHn4eCKUX BCIICCTB pPasJl
BSaHMOHeﬁCTBHH KUCJIOT € MCETalllaMH, OKCHIaMHU MCTaJUIOB, PacTBOPIL
OCHOBAaHUAMH, COJIAMH; IOJYYCHUC HCPACTBOPUMBIX OCHOBaHI/Iﬁ; BBI’

JPYrUM U3 pacTBOpaA COJIM; UCCIENOBAHNE aM(POTEPHBIX CBOMCTB I'HPOKC

13.7

pGHIGHI/Ie 3KCHepI/IMeHTaJ'[BHBIX 3a1a4 10 TEMaM.: «OCHOBHI)IG
COCMHEHUINY; «DNEKTPOTUTHYECKAs TUCCOIalns»; «Baxuelme Hem

«BaxHenle MeTaJIbl U UX COETUHEHU

13.8

XUMUYECKHE SKCIIEPUMEHTHI, HIUTIOCTPUPYIOIINE MPU3HAKH MPOTEKAHUS
Ka4eCTBEHHBIC PEAaKIMH Ha TPHUCYTCTBYIOUIME B BOJTHBIX PacTBOpax
noauz-, cyiabdar-, docdar-, kapOoHAT-, CUIUKAT-AaHHUOHBI, THIPOKCHU/I
MarHusi, KaJbliys, aTFOMUHMS, Kene3a (2+) u xenesa (3+), meau (2+), uu

14

Ymenue:

141

MIPE/ICTaBIATh Pe3yJIbTaThl SKCIIEPUMEHTa B (OpME BBIBOJOB, AOKa3aTel
BBISIBJIATh SMIIUPUYECKHE 3aKOHOMEPHOCTH

14.2

yCTaHABIIMBATh CBA3U MEXIYy peajbHO HAOIIOIaeMbIMU XUMUYECKUMU
IPOUCXOSAIIUMH B MAKpO- U MUKPOMHUPE, OOBACHATH TPUUUHBI MHOTOO0




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
1 [lepBoHauanbHbIE XUMUYECKUE TTOHATUS
1.1 Yucteie BemectBa 1 cMecu. CriocoObl pa3iesieHus: cMecei
1.2 ATOMBI U MOJIEKYJIbl. XUMUYECKHUE 3JIeMEHTHI. CHUMBOJIBI XUMUYECKHX 3JIeMeHTOB. [Ipoc
1.3 Xumunyeckas popmyia. BaneHTHOCTh aTOMOB XUMHUYECKUX 371€MEHTOB. CTENeHb OKHUCIIE!
14 3aKoH TIOCTOSIHCTBA cocTaBa BemiecTB. OTHocuTenbHas aroMHas Macca. OTHOCHUT
' MaccoBast 107151 XHMUUECKOTO 3JIEMEHTA B COSAMHEHUHT
15 KomuuectBo BemectBa. Mosb. Mossipaas macca. Mossipabiii 006EM Ta30B. B3aumocss
' CTPYKTYPHBIX €IMHUIL BEIECTBA
16 @U3NYECKUE U XUMHUYECKUE SIBJICHUA. XUMHUYECKasl peakuus W €€ MPU3HAKU. 3aKOH
' XHUMHYECKHE YPABHEHUS
2 [Tepnoanueckuit 3akoH u [leproguueckas cuctemMa xumudeckux anemeHToB [[.1. Menne
91 [Tepuonnueckuii 3akoH. [lepronnueckas cucrema xuMudeckux sneMmeHToB .M. MeH
' Ou3nYecKUil CMBICI MOPAIKOBOTO HOMEpa, HOMEPOB MEePHO/ia U TPYIIIBI AIIEMEHTA
99 Crpoenune atomoB. CoctaB aTOMHBIX sifep. M30Tonbl. DnekTpoHbl. CTpoeHHE 3JEKTPOH
' 20 xummnyeckux anemMeHToB [lepuoauueckoit cuctemsl [I.1. Menaeneesa
3aKOHOMEPHOCTH B M3MEHEHUHU CBOWCTB XMMHUYECKUX DJIEMEHTOB IMEPBBIX TPEX MEPUO
2.3 aTOMOB, 3JIEKTPOOTPUIATEILHOCTH, METAJUIMYECKIX U HEMETAJUIMUYECKUX CBOMCTB) U UX
0JIO’KEeHHEM 3JieMeHTOB B [leproanyeckoii cuctemMe U CTpOEHUEM UX aTOMOB
3 CrtpoeHue BemiecTBa
31 Xumuyeckas cBsa3b. KoBaneHTHas (MossipHasi U HEMOJSPHAS) CBA3b. DIEKTPOOTPHUIIATEIE
' WNonnas cBsa3b. Metammnueckas CBA3b
3.2 Tunel KpucTamInyecKux pemérok (aromMHasi, MOHHAs, MeTallindyeckas), 3aBUCHMOCT
' KPUCTAJUTMUECKON PEIIETKU U BIIa XUMHUECKOH CBSI3U
4 Bakneiine npeactaBuTeM HEOpPraHMUECKUX BellecTB. HemeTanisl U ux coequHeHus.. |
Knaccudukaius 1 HOMEHKIIaTypa HEOPTAaHUYECKUX COEIMHEHUN: OKCHIOB (CcOIe00pasy
4.1 ampoTepHble) U  HecoJeoOpasylolue, OCHOBaHMM  (WIEMoYM U HEpPacTBOP
(kucnopoacoaepKaIire u OeCKIUCIOPOAHbIE, OJHOOCHOBHBIE U MHOTOOCHOBHBIE); COJICH |
4. ®u3znueckue U XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAJUIOB: BOAOPOJAA, XI
' docdopa, yruepoaa, KpeMHHs
43 ®u3znueckue M XMMHUUYECKHE CBOMCTBA MPOCTHIX BEIECTB-METAIJIOB: JUTHS, HaTPU:

AJIFOMHMHHUA, KECIIC34a. BHCKTpOXI/IMI/I‘{CCKI/Iﬁ pAax HaprI)KCHI/Iﬁ MCTAJlJIOB




@u3nyeckue M XUMHUYECKHME CBOMCTBA BOJOPOJHBIX COCAMHEHUM HEMETAJUIOB: X

4.4
aMMUaKa
45 dusnyeckue U XUMHYECKHE CBOMCTBa OKcuIOB HemeTawioB: cepbl (IV, VI), azora
' yraepona(ll, IV), kpemuusa(IV). Ilonydenue okcu10B HEMETAIOB
46 Xumudeckue cBoiictBa OkcuaoB: metawioB IA-IIIA rpymm, muaka, memu(ll) m xenes3
' METAJJIOB
4.7 XUMHUYECKUE CBOWCTBA OCHOBAHWUH M aM(OTEPHBIX THAPOKCHIOB (HA TpUMEpPE THT
' nuHka). [lomyuenne ocHoBaHUM U aM(DOTEPHBIX THIPOKCUIIOB
OO0mme XUMHYECKHE CBOMCTBA KHCJIOT: XJIOPOBOJOPOJHOM, CEPOBOJOPOIHOM, C
4.8 dhochopHoOii, KpeMHHEBOM, yrobHOU. OcoObIe XUMHUYECKHE CBOMCTBA KOHIIEHTPUPOBAH
[Tony4yenue kuciaot
4.9 OO6mme XxuMHUIECKHe CBOMCTBA cpenHux coJie. [lomydenne conei
4.10 [Tonydyenue, cobupanue, pacrmo3HaBaHHE BOJOPOIa, KUCIOPOIa, aMMHUaKa, YTIIEKHCIIOTO |
4.11 [Tonyuenue ammuaka, CEpHOM M a30THOW KHUCIIOT B MPOMBINITIEHHOCTH. O0II1e crnocoob
4.12 ['enetrnueckas cBs3b MEXKY KJacCaMU HEOPraHUYECKUX COCIUHEHUN
5 XHWMHUYECKUE PEAKIIUN
51 Knaccudukanus XMMHUYECKHX peakiui MO Pa3IMYHbIM MPHU3HAKaM: 10 YHCIY U COC
' BEIECTB, 110 TEIIOBOMY 3(PPEKTy, 0 U3MEHEHUIO CTENIEHEH OKUCICHUS XUMUYECKUX DI
5.9 TennoBoit 3(PEeKT XUMHYECKOW peakIuh, TEPMOXUMHUYECKHE YpPaBHEHHS. OK30- 1
' Tepmoxumuyeckue ypaBHEHHs
53 OKHCAUTENbHOBOCCTAHOBUTENbHBIE — peakiuu. OKUCIAUTENTd U BOCCTAaHOBUTEIH.
' BOCCTAHOBJICHHS. DJIEKTPOHHBII OataHC OKUCIUTEILHOBOCCTAHOBUTEIBLHOM PeakIuu
5.4 Teopus snexkrponuTudeckor auccounanuu. KaTHOHbBI, aHMOHBI. DIEKTPOJIUTH U HEdJIe
' aneKTpouThl. CTeNeHb JUCCOLUAUU
55 Peakuuu wmonHOro oOmeHa. YcioBHs HPOTEKaHUS peaKUUd HOHHOTO OOMEHa, MOJI
' yYpaBHEHUS PEeaKIIHii
6 XUMHUSA U OKpYy>Karolas cpeaa
6.1 BemectBa u marepuanbl B MOBCEIHEBHOM JKM3HU 4YellOBeKa. be3omacHoe HCIOJIb30E
' peakiuii B 1abopaTopuu u ObITy. [lepBas TOMOIIb MPH XUMUYECKHUX OKOTaxX U OTPaBIIEH
XUMHUECKOe 3arps3HeHHE OKpyKarolled cpeipl (KUCIOTHBIE MOXKIH, 3arps3HEHHE I
6.2 crocoObl ero mpenoTBpaieHus IlpenenbHas momyctumas koHeHTpaius BemecTs (11
9KOJIOTHYECKUX MpoOsieM. Y cuieHne napHukoBoro 3¢dexra, pazpyieHue 030HOBOTO CJI
IIpumenenue cepsl, a3ota, pocdopa, yrieposa, KpeMHUS U UX COETUHEHUH B OBITY, M
6.3 CeNbCKOM Xo3dicTBe. lIpuMeHeHue MeTamuioB M CIUIaBOB (CTallb, YYTyH, AHOPAJIE
MPOMBIIIICHHOCTH WX coeuHeHui. [ToHaTHe 0 KOppO3UN METAJIIIOB, OCHOBHBIE CIIOCOOK
6.4 [IpupoaHble UCTOYHUKHU YTIIEBOJOPOIOB (Yrojb, MPUPOIAHBINA Ta3, HEPTH), TPOTYKTHI




POJIb B OBITY U IPOMBIIIJICHHOCTH

[lepBoHayanbHbIC TOHATUS 00 OPraHMYECKHX BEIIECTBAX KaK O COSNMHEHMAX yriiepoaa (

6.5 9TaHOJI, TIMIIEPUH, YKCycHas KuciioTa). [loHsTHe 0 OMOJIOrHYeCKH BaXKHBIX BEHICCTBAX: K
POJIH B )KU3HU YEJTOBEKa
7 Pacuérsr:
7.1 1o (opMyiTaM XUMHUYECKUX COeTMHEHUN
7.2 Macchl (MacCOBOM) JIOJIM PACTBOPEHHOTO BEILIECTBA B pACTBOPE
7.3 110 XUMUYECKIM YPaBHCHUSIM




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
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