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INOACHUTEJIBHAS 3AIINCKA

[IporpaMmma Mo XMMHM Ha YPOBHE OCHOBHOIO OOIIEro o0Opa3oBaHUS
COCTaBJieHa Ha OCHOBE TpeOOBaHWMN K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
oOpa3zoBaTeIbHON MIpOTrpamMMBbl OCHOBHOTO o01ero o0pa3oBaHus,
npeactaBieHHbIx B @I'OC OO0, a Takke Ha ocHOBe (enepaibHON paboueit
IporpaMMbl BOCIUTAHUS M C Y4YETOM KOHIEMIMM MpEernojaBaHusl yuyeOHOro
npeamera «XuMHA» B 00pa3oBaTeNbHBIX —opraHu3anusx Poccuiickoi
denepanunu.

[Iporpamma no xumuu na€T MpeAcTaBlIeHUE O LETAX, OOIIel cTpareruu
00yuyeHHUs, BOCHUTAHUS U Pa3BUTUS OOYYAIOUIUXCSA CPEIACTBAMH Y4eOHOIo
OpeiIMeTa,  yCTaHABIMBAaeT  00s3aTeIbHOE  MPEIMETHOE  COJEp KaHHeE,
npeaycMaTpUBaeT paclpeleeHue €ro Mo Kiaccam M CTPYKTYpUpPOBAaHHE IO
paszneiiaM M TeMaM MpOrpaMMbl MO XHWMHH, OINPEIEISET KOJWYECTBEHHBIE U
KaueCTBEHHBIE XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEIOBATEIbHOCTh M3YYEHUST XUMHUU C YUYETOM MEXKIPEAMETHBIX W
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTMKHM Y4Ye€OHOro TMpoIlecca, BO3PACTHBIX
ocoOeHHOCTEeW OO0ydarmuxcs, OmNpeaeiseT BO3MOXKHOCTH MpeaMmeTa s
peanuzaiuu TpeOOBaHUM K pe3ysibTaTaM OCBOCHMSI OCHOBHOM 00pa30BaTesIbHOM
IPOrpaMMbl HA YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHUs, a Takke TpeOOBaHUM
K pe3yJbTaTaM OOydeHHUs XMMHH Ha YpPOBHE IIeJell W3y4deHUus mpeaMmera u
OCHOBHBIX BHUJOB Y4€OHO-IIO3HABATEIHHON NEATEbHOCTH O0Yy4Yarolierocs Mo
OCBOCHHIO YUEOHOT0 COJEPKAHMUS.

3HaHUE XUMHUH CIIYKUT OCHOBOM sl (hOPMUPOBAHUS MHUPOBO33PECHHUS
00ydJaroImierocs, ero NpeJCTaBICHUN 0 MaTEPUAILHOM €TUHCTBE MHPA, BAKHYIO
poJib UrparoT HOpMUpPYyEMbIE XUMHUEH MPEICTABICHUS O B3aUMONPEBPALEHUIX
SHEPruu U 00 SBOJIIOIMHU BEIIECTB B MPUPOJIE, O MYyTAX PELICHUS TJI00aTbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOW, SHEPTrEeTUUECKOM,
MUIIEBON U SKOJIOTUYECKON 0€30MacHOCTH, TTPOOIIEM 3PABOOXPAHECHHUS.

N3yuenne xumuu:

CIIOCOOCTBYET — peaju3allMd  BO3MOXKHOCTEH JJIi CaMOpa3BUTUA U
dbopMHupOBaHUS KYJABTYpbl JIMYHOCTH, €€ oOmed u QyHKIMOHATHHOU
TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEN
00yyYarommxcsi, HABBIKOB HX CaMOCTOSITEIbHOM y4EeOHOU JeATEeIbHOCTH,
HKCIEPUMEHTAIBHBIX W HCCIEAOBATEIbCKUX YMEHUM, HEOOXOIUMBIX Kak B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBLHOM NESITEIbHOCTH;



3HaKOMHUT €O CIeUu(UKON HAay4YHOTO MBIIIJICHUS, 3aKJIaJblBa€T OCHOBBI
LEJOCTHOrO B3MVISIAA HA E€QUHCTBO MNPUPOABI M  YEJIOBEKA, SBISIETCS
OTBETCTBEHHBIM 3TalioM B (JOPMHUPOBAHUU €CTECTBEHHO-HAYYHOW TPaMOTHOCTH
00yJaroIMXCs;

croco0cTByeT (POPMUPOBAHUIO LIEHHOCTHOI'O OTHOLIEHUSI K €CTECTBEHHO-
HAyYHbIM 3HAHMSIM, K TMPUPOJE, K 4YEIOBEKY, BHOCHUT CBOM BKJIaJ B
JKOJIOTMYECKOE 00pa3oBaHue 00ydYatOIIUXCsl.

JlanHble HampaBieHUs B OOyYeHUH XMUMHUU 00eCreUnBarOTCs crienn(uKon
coliepkaHusl y4eOHOro IMpenMeTa, KOTOpBbIM  SBJISETCS NEeAarorn4ecku
aJanTUPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAYKH XMMHH Ha ONPEeIEHHOM 3Tare
€€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl OPUEHTUPOBAH
Ha OCBOEHHME OOYYaIOIIMMHUCA CHUCTEMbl MEPBOHAYAJIbHBIX IOHATUN XUMUH,
OCHOB HEOPTraHWYECKONH XMMHUU U HEKOTOPBIX OTACNIbHBIX 3HAYMMbIX MOHSATUN
OPTraHUYECKON XUMHH.

CrpyKkTypa comepxaHus IporpaMMBbl 10 XUMHH CPOPMHUPOBAHA HA OCHOBE
CUCTEMHOT0 Noaxoaa K €€ uzyueHuro. CouepKaHue CKIIAJIbIBACTCS U3 CUCTEMBI
HNOHATUH O XHWMHMYECKOM DJIEMEHTE U BEIIECTBE M CHUCTEMbI MOHSTHH O
XUMUYEeCKOl peakiuu. OO0€ 3TH CUCTEMBI CTPYKTYpPHO OpraHU30BaHbI I10
IOPUHIMUITY ITOCJIEIOBAaTENBHOIO PAa3BUTUS 3HAHWW HAa OCHOBE TEOPETHYECKHX
IIPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepmogmueckoro 3akona /[. M. MeHnenmeeBa Kak OCHOBHOTO 3aKOHa
XUMUMY;

— YUYEHUS O CTPOEHUH aTOMA U XUMUYECKOM CBSA3H;

— TMpeACTaBICHUN 00 3IEKTPOJUTUYECKON IUCCOIMAIMM BEIIEeCTB B
pacTBopax.

Teopernyeckne 3HaHUS PACCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKH
HOJyYEHHBIX M OCMBICICHHBIX (AKTOB, pPa3BUBAIOTCS MOCIEAOBATEIBHO OT
OIHOTO ypOBHS K JPYroMmy, BBINOJHAA (QYHKOUUM OOBACHEHUS W
IIPOTHO3UPOBAHUSL CBOMCTB, CTPOEHUS MW BO3MOYKHOCTEH IPAKTHUYECKOIO
NPUMEHEHUS U MIOJYUYECHHS H3y4YaeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XHMMHHM CHOCOOCTBYET (POPMHPOBAHUIO
IIPEICTABICHUS] O XHMHUYECKOM COCTAaBIAIOIIECH HAaydyHOUW KAapTUHBI MHUpa B
JIOTHKE €€ CUCTEMHOU NPHUPObI, IEHHOCTHOTO OTHOWIECHUS K HAYYHOMY 3HAHUIO
Y METOJaM IM03HaHMs B HayKe. V3yueHne XuMHUH NpOUCXOIUT C IPHUBJICYEHUEM
3HaHUW W3 paHee H3YUYEHHBIX YUYEOHbIX HpeameToB: «OKpyX aroumii Mupy,
«buomorus. 5-7 knacceDy U «DU3KKa. 7 Ki1acey.



[Ipy wu3yueHMHM XUMUU NPOUCXOTUT (OpMUPOBAHHE 3HAHUM OCHOB
XUMUYECKOM  HAyKM Kak  00JIaCTU  COBPEMEHHOTO  €CTEeCTBO3HAHMS,
IPAKTUYECKON JIESITEIbHOCTH YeJIOBeKa M KakK OJHOr0 W3 KOMIIOHEHTOB
MHUPOBOI KyJbTYypbl. 3ajaya y4eOHOro IMpenMeTa COCTOUT B (HPOPMHUPOBAHHUU
CUCTEMBbl XMMHYECKUX 3HAHUW — BaKHEWUIIUX (DAKTOB, MOHATHUI, 3aKOHOB U
TEOPETUYECKUX TMOJIOKEHUHN, JOCTYNHBIX OOOOMIEHHII MHUPOBO33PEHUYECKOrO
XapakTepa, SA3blKa HayKH, B MPUOOIICHUH K HayYHbIM METOJAaM IO3HaHUS MpU
U3y4YEeHUU BEUIECTB M XMUMHUYECKHX peakluil, B (HOPMHUPOBAHUM U PA3BUTUU
MO3HABATENBHBIX YMEHUW W WX NPUMEHEHUH B Yy4eOHO-TIO3HABATEIbHOW H
y4eOHO-MCCIIEIOBATENbCKON J1€ATETbHOCTH, OCBOEHUM MpaBuil 0E30MacHOro
oOpaleHus ¢ BEIIECTBAMU B TOBCEAHEBHOM KU3HU.

[Ipu wu3ydyeHnn XUMHUM Ha YpPOBHE OCHOBHOTO O0OIIET0 0oOpa3oBaHUs
BaKHOE 3HAYCHHUE MPUOOPENU TaKue 1EH, KaK:

— (GOpMHpPOBAaHHWE HWHTEJUIEKTYaJIbHO PAa3BUTON JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMUMCS YCIOBUSM KU3HU;

— HampaBJIeHHOCTh OOydYeHHS Ha CHUCTEMaTHYEeCKOe MPHUOOIICHHE
oOyyJaronmxcsi K caMOCTOSITEIbHOM MO3HABATENIbHON JIESITeIbHOCTH, HAYYHBIM
MEeTOJ[aM TMO3HaHUs, POPMHUPYIOIINUM MOTHUBAIUIO U PA3BUTHE CIIOCOOHOCTEH K
XUMUW;

—  olbecrieyeHue  yCJIOBHM,  CIIOCOOCTBYIOIIMX  MPUOOPETEHHUIO
oOyJaronMMucsl  OmbITa  Pa3HOOOpa3HOM  NIEATEIbHOCTH, TO3HAHUSA W
CaMOINO3HAHUs, KIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIETEHIMI), MMEIOIINX
YHUBEPCAIBHOE 3HAUYECHUE JUISl PA3JINYHBIX BUJIOB ACSITEIBHOCTH;

— (QopMupoBanue o0me (QyHKIIMOHATBHON M €CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM 4YHUCJE€ YMEHHH OOBICHATh W OICHUBATH SIBJICHUS
OKPY’KaIOILIEr0 MUPA, UCHOJb3Ysl 3HAHUS U OIBIT, NOJYYCHHbIE NP U3yUYEHUU
XUMUM, MPUMEHATh UX MPHU PELIEHUU MpPOOJIEM B IOBCEIHEBHOW JKU3HU U
TPYJIOBOH I€ATEIbHOCTH;

— (dopmupoBaHue Yy OOyYalOIIUXCAd TyMaHUCTHYECKUX OTHOIICHHH,
NOHUMAaHUSl LEHHOCTH XHWMHUYECKMX 3HAHWU [ BbIPAOOTKH 3KOJOTHYECKU
1eJIECO00Pa3HOro MOBEACHUS B OBITY M TPYIOBOM JEATENBHOCTH B LEJSAX
COXpaHEHUs CBOETO 3/I0POBbs M OKPYKAIOIIEH MPUPOTHON CPEIbl;

— pa3BUTHE MOTHBALUUA K OOYYEHHIO, CIOCOOHOCTEN K CaMOKOHTPOJIO U
CaMOBOCIIMTAaHUIO HAa OCHOBE YCBOEHHUS OOIIEUETIOBEYECKUX LEHHOCTEM,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY Tmpoduiss U  HampaBiICHHOCTH
JanbHeHIero o0yueHusl.



OOmiee 4McaO0 4acoB, OTBEAEHHBIX [UIsl M3YYEHUS XHMUU Ha YpPOBHE
OCHOBHOI0 00111er0 00pa3zoBaHus, cocTaBiseT 136 yacoB: B 8 kiacce — 68 yacos
(2 yaca B Heneno), B 9 kitacce — 68 4yacoB (2 yaca B HEJICIIO).



COJEPXAHME OBYUYEHUA

8 KUIACC

IlepBoHaYaIbLHbIE XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Ponp XMMUM B )KM3HU YEJIOBEKA. XMMUS B CUCTEME HayK.
Tena m BemecTBa. dU3nNyecKUe CBOWCTBA BEMIECTB. ATrpPEraTHOE COCTOSTHUE
BewecTB. [loHaTHE 0 MeTOAaX MO3HAHUS B XUMUU. YUCThIE BEIIECTBA U CMECH.
CnocoOsI pa3aeneHust cMecei.

ATOMBI U MOJEKYJbl. XUMUYECKHE 31€MEHThl. CHUMBOJIBI XUMHYECKUX
31eMeHTOB. [IpocThie U COXKHBIE BeleCcTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumnueckass (opmysa. BalleHTHOCTP aTOMOB XMUMHUYECKHX 3JIEMEHTOB.
3aKOH TMOCTOSIHCTBA cocTaBa BemecTB. OTHOcHTENbHas aTOMHas Macca.
OtHocuTenbHAsE MOJIEKYJIsipHAs Macca. MaccoBas J0JI1 XMMUYECKOTO AJIEMEHTA
B COCJIMHCHHH.

KomnuectBo BemectBa. Monbs. MonsipHas  macca.  B3aumocBs3b
KOJIMYECTBA, MAacChl M YHUCIa CTPYKTYPHBIX €QUHUIL BemecTBa. Pacuérel mo
dbopMyrnamM XUMHUECKUX COCTMHEHHH.

duznueckue M XUMHUYECKUE SBJICHUA. XUMHUUYECKas peakuus u e
NPU3HAKU. 3aKOH COXPAHEHHMS MAacChl BEUIECTB. XHWMHUYECKHE YPABHEHHS.
Krnaccudukanus XuMHUECKUX peakunid (COeTUHEHHUs, pa3I0KEHHs, 3aMEIlEeHuUs,
obmeHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOM MOCYJ0M, MpaBuiaaMu paboThl B JabopaTopuu
U npuémMamMu oOpamieHus ¢ J1a00paTOpHBIM O00OPYIOBaHHEM, H3YUYECHHE U
onucaHue (PU3MUECKUX CBOMCTB 00pa3llOB HEOPraHMYECKHX BEIIECTB,
HaOmoaeHre ¢pu3ndeckux (MiaBlieHUe BOCKA, TassHUE JIbJla, pAaCTUpPaHUE caxapa
B CTyIIKE, KUIIEHUE W KOHJICHCAIUs BOJIbI) U XUMHUYECKUX (FOpPEHHE CBEUU,
MPOKaJMBAHUE MEIHOW MPOBOJOKH, B3aUMOJACHCTBHE MeJa C KHUCIOTOM)
SBIICHUN, HAOJIOJIEHWE U OINHUCAHWE TPU3HAKOB TMPOTEKAHUS XHUMHYECKUX
peakuuii (pa3nokeHue caxapa, B3aUMOJCHCTBUE CEPHOM KUCIOTHI C XJIOPUIOM
Oapust, paznoxenue ruapokcuaa menu (1) mpu HarpeBaHuu, B3auMOJICHCTBUE
xernesa ¢ pactBopoM conu meau (II), n3yuenue cnocoOoB pa3fesieHHsl CMECEi: C
MOMOIIbI0 ~ MarHuTta,  (QWIbTPOBAHWE,  BbIMApUBAHUE,  JTUCTUIUISAIIMS,
xpoMarorpadusi, MpPOBEACHUE OYUCTKU IMOBAPEHHOW COIM, HAOIIOJEHUE U
OMKMCAHWE PE3yJIbTATOB MPOBEJACHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH
COXpaHEHUs MacChl, CO3/IaHUE MOJEIIE MOJIEKYJI (IIapOCTEPIKHEBBIX ).

BaxHeiue npeacTaBUTE/ M HEOPraHMYeCKUX BellecTB



Bo3ngyx — cmecsh razos. CoctaB Bo3ayxa. Kucinopoa — 3neMeHT U pocToe
BellecTBO. HaxoxaeHue kuciopona B mnpupoje, GuU3nyeckue U XUMHYECKUE
cBorictBa (peakuuu ropenus). Oxcuabl. [Ipumenenue kucnopoga. CrnocoObl
MOJIYYCHHSI KHUCJIOpoaa B JabopaTopuud W MPOMBIILIEHHOCTH. KpyroBopor
Kucinopoza B nmpupoje. O30H — aJIoTponHasi MOAU(PUKALINS KUCIOPOIa.

TernnoBoit 3hPexT XMMUYECKON peakuu, TEPMOXUMUYECKUE YPaBHEHUS,
9K30- M JHIOTEPMUYECKUE PEAKIMHU. TOIUIMBO: yrojlb U METaH. 3arps3HEHUE
BO3/lyXa, yCUJICHHE MapHUKOBOTO d(PeKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — snemMeHT M mpoctoe BemecTBO. HaxoxzaeHue Bomopona B
npupojsie, (GU3MYECKUE U XHUMHUYECKHE CBONCTBA, IPUMEHEHHE, CIIOCOOBI
nosyyeHus. Kucnorsl u conm.

MossapHbiii 00bEM Ta30B. PacuéThl M0 XUMUYECKUM YPaBHEHUSIM.

duznueckue CBOWCTBAa BOJbL. Boma kak pactBoputesib. PacTBOpBI.
HacelllieHHbIE U HEHACBIIIEHHBIE PAaCTBOPHI. PaCTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBass n1ons BewiecTBa B pacTBOpE. XHWMHYECKHE CBOMCTBA BOJBI.
OcHoBanusi. Poib pacTBOpOB B MpHUpOJE W B XKU3HU uenoBeka. Kpyrosopor
BOJIbI B IPUPO/IE. 3arpsA3HEHNE NPUPOAHBIX BoJI. OXpaHa U OUMCTKA MPUPOIHBIX
BOJI.

Knaccuduxanust Heoprannueckux coeauHenuid. Oxcuapl. Knaccudukarus
OKCHJIOB: cojeoOpasyromue (OCHOBHBIE, KHCJIOTHBIE, aM{QpOTEepHbIE) U
HecosieoOpaszyromue. Homenknarypa okxcugoB. DPu3MuecKHe U XUMUYECKUE
cBoucTBa OKCHAOB. [lonydyeHne okCuaoB.

OcHoBanusa. Knaccuukanuss OCHOBAHMIA: IIENOYM M HEPACTBOPHMBIE
ocHoBaHusA. HoMenkiarypa ocHoBaHuil. OU3NUECKUE U XUMUYECKHUE CBOWCTBA
ocHoBaHuu. [lonydyeHrne OCHOBaHUM.

Kucnotel. Knmaccuduxanus kucinor. Homenknarypa kucinor. Gusnueckue
U XUMUYECKHE CBOMCTBA KUCIOT. Psan aktuBHocTn metamnoB H. H. bekerosa.
[Tomy4yeHue KUCIOT.

Comu. Homenknatypa coseil. Pu3NUECKHE M XUMHUYECKHUE CBOMCTBA
conei. [lonyuenue comen.

I'eneTnueckas CBSI3b MEXKIY KIACCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuit IKcnepumenm:

KAUECTBEHHOE OINpENEICHUE COAEPKAHUS KHUCIOpPOJa B  BO3AYXE,
MoJIydeHue, coOupaHue, paclio3HaBaHWE M M3YyYCHUE CBOWCTB KHUCIOPOJaA,
HAOMIOJICHUE  B3aMMOJICMCTBUSA  BEIIECTB C  KHUCJIOPOJAOM H  YCIOBUSA
BO3HUKHOBEHUSI M TNPEKpalleHus TropeHus (moxapa), O3HAKOMJIEHUE C
oOpa3llaMl OKCHJIOB W OINMCAaHWE HX CBOWCTB, IOJNy4Ye€HHUE, COOUpaHHeE,
pacrio3HaBaHME€ W H3YyYE€HHE CBOWCTB BOJOpojia (FOpEHHE), B3aUMOJCHCTBUE



Bogopoa ¢ okcuaoM meau (11) (Bo3MOxKHO MCIONIb30BaHUE BUIEOMATEPHUAIIOB),
HaO/oIeHre O00pa3lloB BEIIECTB KOJIMYECTBOM | MOJb, UCCIEIOBaHUE
OCOOEHHOCTE PAacTBOPEHHsS BEUIECTB C PA3IMYHOM PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHOM MACCOBOW JIOJEW PACTBOPEHHOIO
BEIIIECTBA, B3aMMOJICHCTBUE BOABI C METAUIaMU (HATPUEM U KaJIbIIEM)
(BO3MOXKHO HCIOJIb30BaHUE BHUAEOMATEPUAIOB), MCCIEIOBaHUEe OOpa3loB
HEOPraHWYECKUX BELIECTB pa3JIMYHBIX KIACCOB, HAOIIOJEHUE W3MEHEHUs
OKpaCKM HWHIMKATOpPOB B pPAacTBOpax KHCJIOT W IIEI0YeH, H3y4yeHHUe
B3aumojerictBus okcuga meau (II) ¢ pactBopom cepHOW KHUCIOTHI, KUCIOT C
METaJUIAMU, PEAKLIUN HENTpaIu3ally, II01y4eHUe HEPAaCTBOPUMBIX OCHOBAHHUM,
BBITECHEHME OJIHOIO METaJula JPYTMM W3 pacTBOpa COJIH, pPEUICHUE
DKCIEPUMEHTAIBHBIX 3a7a4y 10 TeMe «BaxHellnne KiIacchl HEOPraHWYECKUX
COEIMHEHU.

Iepuoanuecknint 3axkoH u Ilepuoamyeckasi cucreMa XHUMHYECKHX
jgemeHToB JI. . Menaeneesa. CtpoeHue aroMoB. XMMHYeCKasi CBS3b.
OKHCINTENbHO-BOCCTAHOBUTEIbHBIC PEAKIHU

[TepBbie mOMBITKH KIacCUPUKALMK XUMHUYECKUX dJeMeHTOB. [loHsTHE O
IpyNmnax CXOJHBIX 3JIEMEHTOB (ILIEIOYHBbIE U MLIEIOYHO3EMEIbHBIE METaIbI,
raJIOreHbl, MHEPTHBIE Ta3bl). DJIEMEHTBI, KOTOpbIE 00pa3yrT aM{QpOTEepHBIE
OKCHJIbI U TUIPOKCUJIBI.

[Tepuonuueckuii 3akoH. [lepuoguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB
H. W. Menneneea. KopoTkonepuogHas W JUIMHHONEPUOAHAS (OPMBI
[lepnogmueckoir cuctembl xumudeckux odnemMeHtoB J[. M. Menneneesa.
[lepuonsl u rpynnbl. OU3NUECKUN CMBICI HOPSAKOBOTO HOMEpPA, HOMEPOB
NIEpUOoa U TPYNIIbI JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sfep. HM30Tombl. OIEKTPOHBI.
CrtpoeHue 3IeKTPOHHBIX 000JI0YEK aTOMOB NepPBbIX 20 XUMHUYECKUX 3JIEMEHTOB
[Tepuomnueckoit cucremsl . 1. Menaeneea. XapakTepucTUKa XUMHAYECKOTO
AJIEMEHTA 110 ero noJyiokeHutro B Ilepunonnueckoii cucreme . 1. Menneneesa.

3aKOHOMEpPHOCTH M3MEHEHUs pajuyca aTOMOB XMMHYECKHX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPyIIaM U IEPUOJAM.

3nauenue Ilepmoamueckoro 3axkoHa u llepuomnueckoil cUCTEMBI
XUMHYECKUX DJIEMEHTOB ISl pa3BUTHUS Hayku U npaktuku. [. 1. MenneneeB —
YUYEHBIN U TPAXKIAHNH.

Xumuueckass cBs3b. KoBaneHTHass (mojiipHas W HEMOJIAPHAsA) CBS3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. FIOHHAs CBS3b.

Crenenp okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE — PEAKIIUU.
[Iporniecchl OkucaeHns U BOCCTaHOBIEHUA. OKUCINUTENN U BOCCTAHOBUTEH.



Xumuueckuii IKCnepumenm:

U3y4eHue 00pa3lOB BEIIECTB METAJIOB U HEMETAIOB, B3aUMOJIEHCTBUE
TUAPOKCUIA [IMHKA C pacTBOPAMM KHCJIOT M IIEJIOYEH, NMPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX TMPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHMA
(ropeHue, peakiy pa3ioKEeHUsl, COCAUHEHUS ).

Mescnpeomemmnoie ceazu

Peanmmszanuss mMexnpeaMeTHBIX CBA3EH NMPU W3YyYEHMM XMMHUU B 8 Kiacce
OCYIIECTBIISIETCSl 4Yepe3 HCIOJIb30BaHUE KaK OOLIMX €eCTECTBEHHO-HAYYHBIX
NOHATUM, TaK W TIIOHATHUW, SBISIOIIUXCA CUCTEMHBIMU Ul OTHAEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0muMe ecTecTBEHHO-HAayYHblE TOHSATHS: Hay4dHbI (akT, TUIoTes’a,
TEOpHUs, 3aKOH, aHajlu3, CHUHTE3, KiIaccu(uKauus, MEePUOJUYHOCTD,
HaOJII0ICHUE, SKCIIEPUMEHT, MOJIEIMPOBaHHE, U3MEPEHHUE, MOJIENb, SIBICHUE.

@usnka: maTepus, aroM, JJIEKTPOH, NPOTOH, HEUTPOH, HMOH, HYKIHUJ,
W30TOIIBI, PaAUOAKTUBHOCTb, MOJEKYJA, 3JIEKTPUYECKUU 3apsi, BELIECTBO,
TeNo, 00BEM, arperaTHoe COCTOSIHHE BEIIEeCTBAa, ra3, (pu3nueckue BEIUYUHBI,
€IMHMIIBI U3MEPEHHUsI, KOCMOC, TUIAHETHI, 3B€3/b1, CoHIIE.

buonorus: ¢orocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MHHEpPaAbl, TOPHBIE IOPOJBI,
IIOJIE3HBIE UCKOMAEMBIE, TOILUINBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemecTtBo U XUMHYeCKasi peakuus

[Iepnogmueckuit 3akoH. Ileprognyeckas cucreMa XMMUYECKUX DJIEMEHTOB
. U. MengeneeBa. CTpoeHrE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOICTB
XUMHUYECKUX DJIEMEHTOB IEPBBIX TPEX MEPUOAOB, Kalus, KalblUusid MU HX
COCIMHEHUN B COOTBETCTBUU C IIOJIOKEHUEM D3JIEMEHTOB B Ilepuonnueckoi
CHUCTEME U CTPOCHHEM UX aTOMOB.

Crpoenue BemecTBa: BUAbl XMMUYECKOW CBA3U. THIIBI KPUCTAUIMYECKHUX
pEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAIIMYECKON PEIIETKH
U BHUJa XUMHUYECKOM CBSI3H.

Knaccudukanpms v HOMEHKIATypa  HEOPraHMYECKHMX  BEIIECTB.
XWMHUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Ppa3IM4HBIM KJaccaMm
HEOPraHWYECKUX COCIMHEHNI, TCHETHUECKAas CBS3b HEOPIraHMYECKUX BEILECTB.

Knaccudukanuss XuMUYeCKUX pEeaKUUi MO pPa3IMYHbIM TpHU3HAKaM (110
YHUCIIy U COCTaBY y4YaCTBYIOIIMX B PEAKLMHU BELIECTB, IO TEIJIOBOMY 3P (DEKTy,
II0 MW3MEHEHUIO CTEIIEHEW OKHUCIEHHs XHMMHYECKMX JJIEMEHTOB, IO
o0paTUMOCTH, MO YYacTHIO KaTajau3aTopa). OK30- M DHJIOTEPMHUYECKHE
peaKuuu, TEPMOXUMUYECKUE YPABHEHNUS.



[Tonsitue o ckopoctu xumudeckon peakiuu. [lonarue 06 0OpaTUMBIX U
HEOOpAaTUMBIX XMMHYECKMX peakiusax. [loHsITHE O TOMOT€HHBIX W
reTeporeHHbix peakuusax. [lonstue o karammse. [loHsatme o0 XMMHUYECKOM
paBHOBecUU. DaKTOpPBI, BIMUSAIONIME HA CKOPOCTh XUMHYECKOW pEAKIHU U
MOJIOKEHUE XUMHYECKOTO PABHOBECHSI.

OKHCIIUTETbHO-BOCCTAHOBUTENILHBIE  PEAKIUMHU, AJIEKTPOHHBIA OayaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  peakumu.  CocCTaBlIeHHME  ypaBHEHUU
OKHCJIMTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIMM C HCIOJb30BAHUEM METOJA
AJIEKTPOHHOTO OaJiaHca.

Teopust  DJIEKTPOJIUTUYECKOW  JUCCOLUALUM. DIIEKTPOIUTHI 151
HedneKTponuThel. KaTnoHbl, aHMOHBL. MeXaHu3M JAHMCCOLMALMU BEIIECTB C
pa3IMYHBIMUA BUJAMU XUMHUYEeCKOU cBsizu. CreneHp auccouuanuu. CUIbHBIE U
cia0bIe SJIEKTPOJIUTHI.

Peakiium moHHOro oOMeHa. YCIOBHUS MNPOTEKAHUS PEAKIUl HOHHOIO
oOMEHa, TOJIHBIE U COKpall€HHbIE HOHHbIE YypaBHEHHs peakuuid. CBoicTBa
KHUCIIOT, OCHOBAaHUHN M COJIEH B CBETE MPEJCTaBICHUN 00 DJIEKTPOIUTHYECKON
nucconuanvu. KauectBeHHbIE peakliui Ha HOHBL. [oHATHE O THAPOIU3E COJEN.

Xumuueckuit IKcnepumenm:

O03HAKOMJIEHUE C MOJEISAMHU KPUCTALINYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAJJIOB M HEMETAJUIOB (rpaduTa M amMasa), CIOXKHBIX BEIIECTB
(xJopuga HaTpus), HCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHYECKOU
peakuMy  OT  BO3JCWUCTBUS  PA3iIMYHBIX  (PAKTOPOB,  HCCIEIOBaHUE
JJEKTPONIPOBOJNHOCTH PACTBOPOB BEILIECTB, MPOLECCA IUCCOUMALMU KHCIIOT,
IIEJI0YEH U coJell (BO3MOKHO HUCIIOIb30BaHNUE BUIE0 MAaTEPUAIIOB), IPOBEICHUE
OTBITOB, WUTIOCTPUPYIOIINX MPU3HAKU MPOTEKAHUS PEaKIMil HOHHOTO OOMEHa
(oOpazoBaHue ocajaka, BbIJEJIEHUE Ta3za, O0Opa3oBaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIMX IIPUMEPBl  OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX —PEAKLIAN
(ropenue, peakuuu pa3oXKeHus, COCIMHEHUS), pacrno3HaBaHUE
HEOPraHMYECKHUX BEIIECTB C IOMOIIbIO KAYECTBEHHBIX pPEAKLHMl Ha HOHBI,
pelIeHnEe SKCIEPUMEHTAIIBHBIX 33/1a4.

HemeTasuibl 4 MX COeAMHEHMSI

OO6mrast xapakTepucTHKa TamoreHoB. OCOOCHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CtpoeHne u Gu3nuecKue CBOMCTBA MPOCTHIX
BEIIECTB — TAJOIEHOB. XHMHMUYECKHME CBOWCTBA Ha MNPUMEPE XJOpa
(B3aUMOJENCTBUE C METaUlaMH, HEMETaJlaMH, Lieno4amu). XJIOPOBOJAOPOA.
ConsiHasg KUCI0Ta, XMMAYECKHUE CBOMCTBA, MOJIyuyeHHE, MpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOAOPOJA HA OpraHu3M 4elIoBeKa. BakHelline XJIOpUIbl U UX
HaXO0KJICHUE B IIPUPO/IE.



O6mass  xapaktepuctuka dyeMeHToB  VIA-rpymnmbel.  OcobeHHOCTH
CTPOCHHSI aTOMOB, XapaKTepHbIe cTeneHn okuciaeHus. CTpoeHue U puznueckue
CBOMCTBAa TPOCTBIX BEUIECTB — KUCIOpOAAa WU CEpbl. AJIOTPONHbBIE
MOIU(UKAIIUUA KUCIOPOJIa U cephl. XUMHUUECKUE CBOMCTBA cephbl. CepoBOAOPOI,
cTpoeHue, (U3MYEeCKHe U XHUMHYecKue cBoiicTBa. OKCHIBI Cepbl Kak
NpEeACTAaBUTENIN KHUCJIOTHBIX OKCcuAoB. CepHas Kuciora, ¢GU3HYECKHE U
XUMHUYECKUE CBOMcTBa (OOIIME Kak MpPEeACTaBUTENs Kilacca KUCIOT W
cnenupuyeckne). XuMUYECKHUE PEaAKIUH, JIEKAIINEe B OCHOBE MTPOMBIITUICHHOTO
crocoba mosy4yeHus: cepHoil kucnoTel. [Ipumenenue cepnoit kucinotel. Conu
CEpHOI KMCIIOTHI, KaueCTBEHHAsl peakius Ha cyibdaTr-uoH. Haxoxaenue cepbl
U €€ COEUHEHUN B NpHpojAe. XUMUUYECKOE 3arpsi3HEHHE OKPYXKAIOLIEH Cpeibl
COEAMHEHUSMU Cepbl (KUCIOTHBIE JIOKIU, 3arPA3HEHHUE BO3/yXa U BOJOEMOB),
CIOCOOBI €T0 MPEOTBPAIIECHUS.

O6mas xapakTepucTuka 31eMeHToB VA-rpyrmbl. OcOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUA. A30T, pacnpoCTpaHEHHE B
npupoje, GU3ndecKue U XUMHUIEeCKue cBoiicTBa. KpyroBopor azora B mpupoe.
AMMHaK, ero punyeckue U XMMUYECKHE CBOMCTBA, OJyYeHHE U IPUMEHEHHE.
Conu ammoHUs, UX (U3UMYECKHE U XHUMHUYECKHE CBOMCTBA, MpPUMEHEHHE.
KauecTBeHHas peakuusi HAa MOHbI aMMOHHUA. A30THasi KUCJIOTa, €€ MOJyYEHHUE,
dbusnuecknue W XUMUYECKHE CBOMCTBa (OOIIME Kak MPEACTaBUTENS Kiacca
KUCIIOT U crenuduueckue). Vcnonp3oBaHre HUTPATOB M COJIEH aMMOHUSI B
KaueCTBE MUHEPAIbHBIX YAO0OpeHUN. XUMHUUECKOE 3arpsi3HEHHE OKPYKarolleu
Cpeabl COSAMHEHUAMU a30Ta (KUCIOTHBIE TOXKH, 3arPSI3HEHUE BO3/AyXa, MOYBbI
u BogoémoB). Docdop, ammorponnbie Moaudukanuu docdopa, Gusndeckue u
xumuyeckue cBoiictBa. Oxcun ¢ocdopa (V) u  docdopHas Kuciora,
dbu3uYecKre U XMMUYECKUE CBOMCTRA, ostyueHue. Mcnonb3oBanue ¢ochaTtoB B
KaueCTBE MUHEPAIIbHBIX yI0OPEHUM.

OO6mrast  xapaktepuctuka dyemMeHToB [VA-rpymmel.  OcobeHHOCTH
CTPOEHHUS aTOMOB, XapaKTE€pPHBIE CTENEHU OKUCIEHUS. YTJIEpO, alJIOTPOIHBIC
MoAu(pUKALIUA, PACIPOCTpAaHEHUE B Tpupojsie, (HU3NYECKHUE M XHUMHYECKUE
cBoricTBa. Ancop6uus. Kpyrosopot yriaepona B npupoje. Okcuabl yriaeposa,
uX (pu3nyYecKrue U XUMUYECKHE CBOWCTBA, JCHCTBHE HA >KUBBIE OPTraHU3MBI,
MOJIyYeHHE U MPUMEHEHHE. DKOJOTUYECKHE MPOOIEMBbI, CBSI3aHHbBIE C OKCHIOM
yriepoaa (IV), rumoreza rioOaJbHOTO MOTEIUICHUS KJIMMaTa, MapHUKOBBIMA
adpdexr. YrompHas Kuciaora M e€ coiM, UX (PU3NUECKUEe U XUMHUUYECKHUE
CBONCTBA, MOJyueHHWe W NpuMeHeHue. KadecTBeHHas peakiusi Ha KapOOHAT-
noHbl. Mcronb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, NMPOMBIIUIEHHOCTH U
CEJIbCKOM XO035IMCTBE.



[lepBoHavanbHble TOHATHS 00 OpPraHMYECKUX BeEIIeCTBaX Kak o
COEIMHEHUSIX yIiiepojaa (METaH, 3TaH, 3TWUJIEH, aleTHJIEH, 3TaHOJ, TJIUUEPHH,
yKCycHast kuciota). IlpupogHble HCTOYHUKH  YIJIEBOJAOPOJAOB  (YroJib,
IPUPOAHBIN Ta3, HePTh), TPOIYKTHI UX MepepadoTku (OCH3UH), UX POJIb B OBITY
U NpoMbIIIIeHHOCTH. [loHsATHE 0 OMOJIOrHMYecKr Ba)KHBIX BEIIECTBAaX: JKUpax,
Oenkax, yriaeBoJax — M UX poJId B JKU3HU YeloBeKka. MarepuanbHOE €IUHCTBO
OPTraHUYECKUX U HEOPraHUYECKUX COCTUHEHUM.

Kpemunii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, TMOJYyYCHHUE W
npumeHenue. CoenuHeHusi kpemHusi B mpupoze. OOume npeacraBieHuss o0
okcusie kpemuus (IV) u kpemHueBoit kuciore. CUITUKAThI, UX UCTIOJIb30BAHUE B
OBITY, B IPOMBINUICHHOCTH. BaxkHelive cTpouTeIbHbIE MaTepUalbl: KEpaMHKa,
CTEKJIO, IIEMEHT, O€TOH, »kKeje300eToH. ITpobieMbl 6€30ImacHOro UCIOIb30BaHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpas3lioB HEOPraHMYECKUX BEIIECTB, CBOWCTB COJIIHOU
KHUCIIOTHI, TPOBE/ICHNE KAaU€CTBEHHBIX PEAKIIU Ha XJIOPUI-UOHBI U HAOIII0ICHHE
MPU3HAKOB MX MPOTEKAHUs, OMBITHI, OTpa)xaroume GU3nIecKue U XUuMUYECKUe
CBOMCTBA TaJOI€HOB U HMX COCIWHEHUH (BO3MOXKHO HCIMOJb30BAaHUE
BUJICOMATEPUATIOB), O3HAKOMJICHHE C oOOpasliamMu XJOpUJIOB (TaJOr€HUIOB),
O3HAKOMJIEHHE C oOpasmamMu cepbl U €€ COeauHEHUsSMHU (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJEOMATEpUaoB), HAOIIOJEHWE Tpoliecca OOYyriIuBaHUsA
caxapa moJa JCHUCTBUEM KOHLUEHTPUPOBAHHOW CEPHOM KHUCIIOTHI, HU3YYEHHUE
XUMUYECKUX  CBOMCTB  pa30aBIE€HHOM CEpPHOM  KHCJIOTHI, MPOBEJICHUE
KaueCTBEHHOW peakiud Ha CcynbpaT-uOH U HaONIOJeHUE Tpu3HAKa ¢
pOTEKaHusl, O3HaKOMJIeHHE ¢ (U3MUECKUMU CBOMCTBaMH a30Ta, pocdopa u ux
COEIMHEHUH (BO3MOXKHO HCIOJIb30BAaHUE BUJEOMATEPUATIOB), OOpa3LuaMu
a30THBIX U POCPOPHBIX yIOOpPEHUH, MoJlydeHrue, cCoOupanue, paclo3HaBaHue U
M3y4YECHUE CBOMCTB aMMHUAKa, IMPOBEIACHHUE KAYECTBEHHBIX DPEAKUMKA HAa HOH
aMmMoHust U ¢ochaT-MOH U U3YYEHHUE TPU3HAKOB HUX MPOTEKAHHUS,
B3aMMOJIECTBHE KOHIEHTPUPOBAHHON a30THOM KHUCIOTHI C MENbIO (BO3MOXKHO
UCIIOJIb30BAHUE BUJIEOMATEPHATIOB), HU3YUEHHE MOJENEH KpPUCTAUIMYECKUX
pemérok anMmasa, Trpadura, GdymiepeHa, O3HAKOMIICHHE C TIPOIECCOM
a7CcopOIMU PacTBOPEHHBIX BEIIECTB aKTUBHPOBAHHBIM YIJIEM U YCTPOWCTBOM
IpOTHBOras3a, MOJy4YyeHue, COOMpaHHe, PACIO3HABAaHUE M U3YYEHUE CBOWCTB
YIJIEKUCIIOTO Ta3a, MPOBEJEHHWE KAuYeCTBEHHBIX pEaKIUi Ha KapOOHAT W
CUJIMKAT-HOHBl W W3yYECHUE MPU3HAKOB HUX IMPOTEKAHUs, O3HAKOMIICHUE C
MPOAYKIMEN CHIMKATHOW MNPOMBIIUIEHHOCTH, PEUIEHHUE 3KCIEPUMEHTAIbHBIX
3a71a4 o TemMe «BakHelIe HeMeTalJIbl U UX COSIUHEHUSY.



MeTaJuibl M UX COeTUHEHUSA

OOmiass xapakTepUCTUKAa XUMHUYECKHMX JJEMEHTOB — METaUIOB Ha
OCHOBAHUWU UX MOJ0XKEHUS B [lepronueckon cucteMe XUMUYECKUX 3JIEMEHTOB
. 1. MenneneeBa u ctpoeHusi aroMoB. CTpoeHHre MeTauioB. MeTtamnueckas
CBSI3b M METAJUIMYECKasd KPUCTAUIMYECKAs PEUIETKA. DIEKTPOXUMUYECKUN Psil
HalpsDKEHUM MeTauioB. Pu3nyeckue M XUMHUYECKHE CBOWCTBA METAJLIOB.
OO6uue cnocoObl ToNydyeHUs MeTayioB. [loHsATHE O KOPpO3UU METAJUIOB,
OCHOBHBIC CIIOCOOBI 3amMThl WX OT Kopposuu. CmaBbl (CTasib, YYTYH,
JTIOPATFOMUHUN, OPOH3a) U UX IPUMEHEHHE B OBITY ¥ IIPOMBIIIJIEHHOCTH.

[[lenounsle  MmeTamapl: ToNOXKeHHWEe B llepuoauueckor  cucreme
xuMHu4eckux aneMeHToB /. 1. MenaeneeBa, CTpoeHME UX aTOMOB, HAX0XKICHUE
B mpupoje. Pu3nyeckue W XUMHYECKHE CBOWCTBa (Ha TNpUMEPE HATPUI U
kaust). OKcuapl U THAPOKCHABI HaTpusl W Kanus. [IpuMeHeHue IemoYHbIX
METAJIOB U UX COCJIMHECHUM.

[[lenouyno3eMenbHbIE MeETaAdbl MarHMid W KaJlbLMWA: IIOJOKEHHE B
[lepnonnueckont cucreme xumuueckux d3neMeHToB J[. WM. MeHneneena,
CTPOCHUE HMX aTOMOB, HaxXOxJAcHHUE B mnpupoac. PUNYECKHE U XUMHUUYECKHUE
CBOMCTBA MarHus W Kaubllus. BakHeiine coeauHEeHHS Kaablus (OKCHI,
TUAPOKCHU], coiin). JKECTKOCTH BOABI U CIIOCOOBI €€ YCTPaHEHUS.

AmomuHui: nojoxeHue B llepuonnueckoil cucTeMe XHMHYECKUX
anemeHTtoB JI. M. MeHneneeBa, CTpOCHHE aToMa, HAXOXKJICHUE B MPHUPOJE.
dusznyeckue M XUMUYECKHE CBOMCTBAa amtOMHUHHS. AMQOTEpHBIE CBOMCTBA
OKCHJA Y TUAPOKCHUAA ATFOMUHHS.

Keneso: monoxenue B [leppoanyeckor CUCTEME XUMUYECKUX 3JIEMEHTOB
. . MenpaeneeBa, CTpOCHHE aTOMa, HAXOXIAECHUE B mpupoae. OPrusndeckue u
XUMHUUYECKue CBOMCTBa xene3a. Okcuabl, TUupokcubl u conu xenesa (I1) u
xenesa (III), ux cocta, cBOMCTBA U MOTYUYCHHE.

Xumuueckuit IKcnepumenm:

O3HaKOMJICHHE ¢ oOpaslaMd METaJVIOB M CIUIaBOB, MX (U3UYECKUMU
CBOMCTBaMH, H3YUYECHHE PE3yJbTaTOB KOPPO3UHM METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJIECHCTBUS OKCHJA
KaJbIlMsl M HAaTpUs C BOJIOM (BO3MOKHO MCIIOJIB30BAHHME BHJICOMATEPUAIIOB),
HCCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, IIPOLIECCA TOPEHUS KEJI€3a B KUCIOPOIE
(BO3MOXKHO HCIIOJIb30BAaHUE BUJIEOMATEPUATIOB), IPU3HAKOB MPOTEKAHUS
KAQUECTBEHHBIX PEAKIMI HA MOHBI: MATHUS, KaJIbLIHs, A TIOMUHHNS, IUHKA, KEJIe3a
(I) u xenesa (III), memu (II), HaGmrogeHWME © oOmMUCaHUE TIPOIECCOB
OKpallluBaHUS IJIAMEHHM HWOHAMHM HATpHs, Kadusd M Kajublus (BO3MOXKHO
UCIIOJIb30BaHUE BHJCOMATEPHAIOB), HCCieaoBaHuEe aM(pOTEPHBIX CBOICTB



THAPOKCUAA ATIOMHUHMS U THAPOKCHAA IIUHKA, PELICHHUE SKCIEPUMEHTAIbHBIX
3a71a4 o Teme «BakHelIe MeTauibl U UX COeIUHEHUSY.

XuMUS ¥ OKpY:Kaouias cpeaa

BemecTtBa 1 MaTepuaibl B ITOBCEIHEBHOM XU3HM 4YeJI0BEKa. be3omacHoe
UCIOJIb30BaHUE BEIIECTB U XUMUUYECKHUX peakiuii B ObITy. [lepBas momoinp npu
XUMHUYECKUX 0KOTaX M OTPABIICHUSIX.

XUMHUYECKOE 3arpsiI3HEHUE OKPYKaIolIe cpebl (MpeaeabHasl J0myCcTuMas
KOHILIEHTpanusi Bemiects, pganee — [IJIK). Ponp xumMum B pernieHuun
HKOJIOTHYECKUX MPOOIIEM.

Xumuueckuii IKcnepumenm:

U3y4eHHue 00pa3iioB MaTEPUAIOB (CTEKIIO, CIUIABbI METAIJIOB, MOJUMEPHBIE
MaTepualbl).

Mescnpeomemmnoie ceasu

Peanuzanus MexXnpeaMETHBIX CBS3EH MPU M3YUYEHHH XMMHUHU B 9 Kiacce
OCYILIECTBIISIETCA Yepe3 MCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAayYHBIX
NOHATUM, TaK W TIOHATUM, SIBISIOMIMXCS CUCTEMHBIMH JJIi OTAEIbHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01ue ecTeCTBEeHHO-HAYYHBIC TTOHSATHS: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH,
TEOpHs, aHalU3, CHUHTE3, KiaccuuKanus, MNEePUOAUYHOCTh, HAOIIOJICHHE,
HKCIEPUMEHT, MOJEIUPOBAHKUE, U3MEPEHUE, MOJENb, SBJICHUE, MapHUKOBBIN
s PeKT, TeXHOIOT U, MaTepUAIbI.

®dusnka: maTepusi, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, HMOH, HYKIHU],
U30TOIbI, PaJMOAKTUBHOCTb, MOJIEKYJA, JEKTPUUECKUN 3apsiji, MPOBOIHUKH,
MOJIYIPOBOJHUKH, JUAJIEKTPUKH, (HOTODIEMEHT, BEMIECTBO, TEJIO, OO0BEM,
arperaTHOE€  COCTOSIHME  BEIIECTBAa, TIa3,  pacTBOp, pPacTBOPUMOCTb,
KpUCTAJIMYECKass pemeTKa, CIUlaBbl, (PU3MUYECKUE BEJIMYUHBI, €IUHUIIBI
U3MEPEHUs, KOCMUYECKOE MTPOCTPAHCTBO, TUIAHETHI, 3BE31b1, COJIHIIE.

buonorus: ¢orocunTes, npixanue, 6uocdepa, IKOCUCTEMa, MUHEPATHHBIC
yA00pEHMs, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

['eorpadus: armocdepa, rumpocdepa, MUHEpalbl, TOPHbIE MOPOIbI,
MOJIE3HBIE UCKOMAEMBbIE, TOIUIUBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

JINUHOCTHBLIE PE3YJIBTATHI

JIndHOCTHBIE pPE3yNbTaThl OCBOCHUSI MPOTPaMMbl OCHOBHOTO OOIIIETO
o0pa3oBaHMsl JOCTUTAIOTCA B XOj€ OOYyYEeHHS XMMHH B €IUHCTBE y4eOHOU U
BOCIIUTATEIbHOM  JEATETbHOCTU B  COOTBETCTBUM C  TPATULIMOHHBIMU
POCCUUCKUMHU COLUOKYJIBTYPHBIMU U JAYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMH,
NPUHATBIMA B OOIIECTBE MpaBUJIaMU U HOPMaMHU TOBEICHUSI U CIIOCOOCTBYIOT
npolieccaM CaMOIO3HaHUS, CAMOPA3BUTHS U COIUATM3ALMN 00YyYatOUXCsl.

JIngyHOCTHBIE  pe3yJNbTaThl  OTPAXalOT TOTOBHOCTH  OOy4YarolIuXcs
PYKOBOJICTBOBATbCS CUCTEMOM TO3UTUBHBIX IIEHHOCTHBIX OPUEHTAUUN U
paclIMpeHre OMbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YUCJIE B YACTHU:

1) mIaTpUOTHYECKOTO BOCIIMTAHUS:

IIEHHOCTHOTO  OTHONIIEHUS K  OTEYECTBEHHOMY  KYJbTYPHOMY,
UCTOPUYECKOMY M HAYyYHOMY HACJIEIUI0, NMOHMMAHUSI 3HAYCHUS XUMUYECKOU
HAyKW B KU3HU COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTU BIAJETh JOCTOBEPHOM
uHpopmaleil 0 TmepeAoBBbIX JOCTIKEHHMSIX M OTKPBITUSX MHUPOBOM H
OTCUYECTBEHHOW XHUMHH, 3aMHTEPECOBAHHOCTH B HAy4YHBIX 3HaHHUIX 00
YCTPOMCTBE MHpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUSA:

NPEACTABICHUS O COLMAIBHBIX HOPMAax M MPAaBWIAX MEXKIMYHOCTHBIX
OTHOIIEHUN B  KOJUIGKTUBE, KOMMYHHKATHUBHONW  KOMIIETEHTHOCTH B
OOIIIECTBEHHO IOJIE3HOM, yueOHOMCCIIEeIOBATENbCKOM, TBOPUYECKOM M APYTUX
BUJIAX JIESITEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOM JESTEIHHOCTU
IIPY BBITIOJHEHUU Y4eOHBIX, MO3HABATEIBHBIX 3a/1a4, BHITOJIHEHUH XUMHUYECKUX
OKCIEPUMEHTOB,  CO3JaHMU  Yy4e€OHBIX  MPOEKTOB,  CTpPEMJEHUA K
B3aMMOIIOHMMAHUI0O W  B3aUMOINOMOIIM B  TMpolecce ATOM  ydueOHOM
NEeATEeNIbHOCTH, TOTOBHOCTU OILIEHUBATH CBOE MOBEICHHUE U MOCTYIKH CBOMX
TOBApUILEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHHUS
IIOCJIECTBUM ITIOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS:

MHUPOBO33PEHUYECKHE MTPEACTABICHUS O BEIIECTBE U XUMUUYECKOW PEeaKkivH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTABIISIIOLINE
OCHOBY JIJIsl TOHUMaHMUSI CYIIIHOCTH HAyYHOU KapTUHBI MUpa, MIPEACTaBICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPHUPOJbI, B3aUMOCBS3IX YEJIOBEKA C
MIPUPOTHOM CPEION, O POJIM XMMHUH B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;



MIO3HABATEJIbHBIE MOTHUBBI, HAIPABJIICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUUI
M0 XUMHUHM, HEOOXOIWMBbIEC I OOBSICHEHUS HaOII0/IaeMbIX MPOILECCOB U
SBJICHUM, MO3HABATEIbHOM, MH(POPMALMOHHON M YUTATEIbCKOW KYJIbTYpHI, B
TOM 4YHCJIE HaBBIKOB CaMOCTOSITENIbHON paboOThl € Y4eOHBIMH TEKCTaMH,
CIIPAaBOYHOM  JINTEPATYpOil,  JTOCTYIHBIMU  TEXHUYECKUMHU  CPEACTBAMHU
UH(OPMAIIMOHHBIX TEXHOJIOTH;

UHTEpPEC K OOYYEHHIO M NO3HAHUIO, JIOO03HATEIbHOCTb, TOTOBHOCTh U
CIIOCOOHOCTh K  €aMOOOpa30BaHMIO, TPOCKTHOM U  HCCIE0BATEIbCKOM
NESITENBHOCTH, K OCO3HAHHOMY BBIOOPY HANPABIEHHOCTH U YPOBHS 00y4YEeHUS B
JTaIbHEHIIIEM;

4) popMupOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HaHWE LIEHHOCTU >KU3HU, OTBETCTBEHHOIO OTHOIIEHHS K CBOEMY
3I0pOBbIO, YCTAHOBKU HA 3JJ0POBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEICTBUNA U
HENPUSITHE BPEIHBIX MNPUBBIYEK (YMOTPEOJEHUsI aJKOroJisi, HAPKOTHUKOB,
KypeHHus), HEOOXOJMMOCTH COOJIIOACHUS TMpaBwyi  OE30MAaCHOCTU  MpHU
oOpallleHuu C XUMUYECKHMH BEILIECTBAMU B OBITY U peajbHOU KU3HU;

5) TpyA0BOI0 BOCTIMTAHMSI:

MHTEPEC K MPAKTUYECKOMY HM3YUYEHHIO Mpodeccuil U TpyAa pa3iudHOro
poaa, yBaXXE€HHE K TPYLy U pe3ysibTaTaM TPYAOBOM NEATEIBHOCTH, B TOM YHCIIE
Ha OCHOBE NPHUMEHEHUS MPEAMETHBIX 3HAHUM M0 XUMHH, OCO3HAHHBIM BHIOOD
UHAMBUIYAIbHOM  TPaeKTOpPUM TMPOJOJKEHHUST 00pa3oBaHUsT C  Y4ETOM
JMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTU K XMMUU, OOLIECTBEHHBIX UHTEPECOB U
noTpeOHOCTEM, ychemHon MnpodheCCUOHATIBHOW JEATeIbHOCTH U Pa3BUTHUS
HEOOXOIMMBIX YMEHHUH, TOTOBHOCThH aJalTUPOBaThCA B MpodeccroHaTbHOM
cpene;

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

9KOJIOTMYECKU LENecCO00pa3HOe OTHOLIEHUE K MPHUPOAE KaK MCTOUYHHUKY
KU3HH Ha 3eMile, OCHOBE €€ CYIIECTBOBAHMSI, TOHMMAaHUE IEHHOCTH 3/10POBOIO
u Oe3omacHoro obpasa »U3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MUECKOMY U MCUXUYECKOMY 3/I0pPOBbIO, OCO3HAHUE LEHHOCTH COOJIOEHUS
npaBusl 0€30MAaCHOrO TMOBEACHUS MpH pabdOTe C BEIIECTBAMM, a TakKe B
CUTYALMSX, YTPOXKAOIIMX 310POBbIO U )KU3HU JIOAEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MTOJIy4aeMbl€ NPU U3YUECHUU XUMUH, JIJIS
pelIeHuss 3aj1ad, CBA3AHHBIX C OKPYXKAIOLIEW IPUPOAHOM CpENOW, It
NOBBIIICHNS YPOBHS 53KOJIOTMUECKOW KYyJNbTYPbl, OCO3HAHHS TIJIOOAIBHOIO
XapakTepa 3KOJIOTMYECKUX MpOOJeM M IMyTed HX PEIICHHsS MOCPEICTBOM
METOJO0B XHUMUU, IKOJOTUYECKOTO MBIIUICHHS, YMEHUSI PYKOBOACTBOBATHCS UM
B [103HABATEJIbHON, KOMMYHUKATUBHOM U COLIMAILHOM IIPAKTHUKE.



METANPEIMETHBIE PE3YJbTATbBI

B cocrtaBe MmeTanmpenMETHBIX pE3yJbTaTOB BBIJIEISIOT 3HAUYUMBIE IS
dbopMupoBaHUsS MHUPOBO33PEHUS OOIICHAYyYHbIE TOHSATUA (3aKOH, TEOpus,
OPUHIMI, TUMOoTe3a, (akT, CHCTeMa, TMPOIECC, IKCIEPUMEHT H JApPYyTroe.),
KOTOpBIE HCIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeAMeTax M
NO3BOJISIIOT HAa OCHOBE 3HAHMM W3 O3TUX HOpeaMeTroB  (HOpMHPOBATH
IPEACTABICHUE O ILEINOCTHOW HAay4YHOM KapTUHE MHPA, U YHUBEPCAIBHBIC
yueOHble JIeMCTBUA (IIO3HABATENIbHbIE, KOMMYHUKATUBHbBIC, PETYJATHBHBIE),
KOTOpbIEe obOecrneunBaloT (OPMHUPOBAHHWE TOTOBHOCTH K CaMOCTOSITEIbHOMY
IUTAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOU NEATETbHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEpPCAIbHBbIE Y4eOHbIE JeHCTBUS

ba3oBble JJoruyeckue 1efcTBuA:

YMEHUSI UCIIOJIb30BaTh MPUEMBI JIOTHUECKOTO0 MBIIUICHUS TIPU OCBOCHUU
3HAHUMU: PACKPBHIBATH CMBIC XUMUYECKUX MOHSATUN (BBIACISITh UX XapaKTEPHbBIC
MPU3HAKU, YCTAHABIUBATH B3aUMOCBS3b C IPYTUMU MOHATUSIMHU ), UCIOJIb30BAThH
MOHATHS JJI OOBSICHEHUS OTAEIBHBIX (PAKTOB U SBJICHUMN, BHIOMPATh OCHOBAHUS
U KpUTEpUHM ISl KiIacCU(PUKAIMM XWMHUYECKHX BEIIECTB W XMMHYECKHUX
peakiuii, yCTaHaBIUMBATh NMPUYUHHO-CJICACTBEHHBIC CBS3U MEXIY OOBEKTaMHU
U3YUYEHUSI, CTPOUTH JIOTUYECKHE PaACCYyX IACHUSA (MHIYKTUBHBIC, NEIyKTUBHBIC,
110 aHAJIOTUH), A€NaTh BEIBOBI U 3aKIIFOUEHUS;

yMEHUE TMPUMEHSTh B IMPOIECCe IMO3HAHUS TMOHATUS (MpPEeIMETHbIE U
MeTanpeIMETHbIC), CUMBOJIMYECKHUE (3HAKOBBIE) MOJIENIU, HCMOJb3yeMbIE B
XUMUH, TPeoOpa3OBBIBATh IIMPOKO MPUMEHSEMbIE B XUMHUU MOJCIbHBIC
MIPEICTABIICHUS — XUMUYECKUN 3HAK (CUMBOJI JIEMEHTa), XUMU4eckasi popMmyna
U ypaBHEHUE XUMHUYECKON pPEaKIMU — MPU PEIICHUH Y4eOHO-MO3HABATEIbHBIX
3a7a4, C y4YETOM OTUX  MOJEIBHBIX TMPEJCTABJICHUN  BBIABIATH WU
XapakTepu30BaTh  CYILIECTBEHHbIE MPU3HAKA HU3y4a€MbIX OOBEKTOB  —
XUMUYECKUX BEIIECTB M XMMHYECKHUX PEaKIui, BBISBIATH  OOIIHE
3aKOHOMEPHOCTH, TPUYUHHO-CIEJICTBEHHbIE CBSI3M M MPOTUBOPEYHS B
U3y4aeMbIX IIPOLIECCax U SIBJICHUSX.

Ba3oBble uccienoBarenbcKme 1eiicCTBUS:

YMEHHE UCIO0JIb30BAaTh MOCTABJIECHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA
MO3HAHUA, a TaKXKe€ B KA4eCTBE OCHOBBI s (HOPMHUPOBAHUS THUIOTE3BI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

OpUOOPETEHHE OMNbITA MO IUIAHUPOBAHUIO, OPTraHU3ALMH U MPOBEIEHUIO
YYCHHUYECKHX OSKCIEPUMEHTOB, YMEHHE HaOM0JaTh 3a XOJOM IpoIriecca,
CaMOCTOATENLHO MPOTHO3UPOBATH €r0 Pe3yibTar, (popmMyIupoBaTh 0000IIEHUS



U BBIBOJIBI 10 pe3yJibTaTaM IMPOBEIEHHOTO OMbITAa, UCCIEOBAHUS, COCTABIAThH
OTUET O MpOJIeNIAHHOM padoTe.

Pabora ¢ unpopmanmeit:

yMEHHE BBIOMpATh, aHAJIU3UPOBAThb U HMHTEPHPETUPOBATH HH(GOPMAIUIO
pa3iaMuYHbIX BHUAOB M (OpPM MPEACTABICHUS, MOJIy4aeMyl0 M3 pa3HbIX
UCTOYHUKOB (HAy4YHO-NIOMYJISIipHAsl JIUTEpaTypa XHUMHYECKOTO COJEp:KaHMUS,
CIOpaBOYHbIE MMOCOOMs, pecypcbl IHTepHeTa), KpUTHYECKH OLEHUBATH
IPOTUBOPEUMBYIO U HEAOCTOBEPHYIO HHPOPMAIIHIO;

YMEHHME IPUMEHATh Pa3IM4YHbIE METO/IbI U 3aIpPOChl MPU MOUCKE U 0TOOpE
uH(pOpMAaIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX JIsl BBIIOJHEHUS
y4eOHBIX U MMO3HABATENbHBIX 33]]a4 ONPEAEIEHHOTO TUIIA, IPHOOPETEHHE OIbITA
B 00JaCTH HCIOJIb30BaHUS HMH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOM AaKTHUBHOTO HCIIOJIb30BAHUS PA3IUYHBIX IOMCKOBBIX
CUCTEM, CAMOCTOSITEJIBHO BBIOMPATH ONTUMAIbHYIO (GOpPMY IIpEICTaBICHUSA
uH(pOpMalMU U WJUIFOCTPUPOBATh pElIaeMble 3a7a4d HECJIOXKHBIMH CXEMaMH,
auarpaMMaM, Ipyrumu opmMamu rpaduku 1 iX KOMOWHAIIUSMY,

YMEHHME HCIIOJIb30BaTh W AaHAJIM3MPOBaTh B Ipolecce ydyeOHOW u
UCCJIeI0BATEIbCKON NesATEeNbHOCTH uH(pOpMAaIIO 0 BIIUSIHUU
IPOMBIIIEHHOCTH, CEJIbCKOIO XO034iiCTBa W TPAHCIOPTa HAa COCTOSHHUE
OKPY’KaroIIed MPUPOTHOU CPEBI.

KoMMyHHKaTHBHBIE YHHBepCcAJIbHbIe YUeOHbIe 1elCTBHUS:

yMEHUsSl 3a7aBaTh BONPOCHl (B XoJ€ auanora W (WiM) IUCKYCCHM) IO
CyWIECTBY 00CYyXIaeMoil TeMbl, (OPMYIUPOBATH CBOM  IPEAJIOKECHHUS
OTHOCHUTEJIBHO BBIITOJHEHUS MPEJI0KEHHOH 3a1a4H;

YMEHMsI MPEACTaBIATh IOJyYEHHBbIE pE3yJbTaThl I103HABATEIbHOU
NEeSTENbHOCTY B YCTHBIX W NHUCBMEHHBIX TEKCTax; JeNlaTh MpPEe3eHTAIHUI0
pEe3yibTaTOB BBINOJHEHHUS XHMHYECKOTO HKCIIEpUMEHTa (Ja00paTOpHOTO
OTbITa, J1a00PaTOPHOI pabOTHI MO UCCIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO
MPOEKTA);

yMEHUsI y4yeOHOTO COTPYJHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
NO3HABATEJIBHOM W  HCCIEAOBATENBbCKOW  JIEATEIbHOCTH TPU  PELICHUU
BO3HHUKAIOIIUX MPOOJIeM Ha OCHOBE ydéra OOIIMX MHTEPECOB U COTJIACOBAHMS
no3unuit  (oO0CykaeHus, OOMEH  MHEHHUSMH, «MO3TOBBIE  LITYPMbI»,
KOOpJIMHALIMSA COBMECTHBIX JEUCTBHI, OIpEAEICHUEe KPUTEPUEB IO OIEHKE
KaueCcTBa BHITIOJTHEHHON pabOTHI U Apyrue).

PeryisiTuBHBIC YHMBeEpCAaJIbHbIe Y4eOHbIe NelCTBUA:

YMEHHE CAMOCTOSITEJIbHO OINpPENENATh LENU eATEIbHOCTH, IUIaHUPOBATb,
OCYLIECTBJISATh, KOHTPOJUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO



JeATeIIbHOCTD, BEIOMpATh Hanbosee 3(pPeKTUBHBIE CIOCOOBI PEIICHUS YUeOHbIX
Y T03HABATEJbHBIX 3a/1a4, CAMOCTOSTENBHO COCTABJIATH WM KOPPEKTUPOBATH
IPEMVIOKEHHBIA AJNTOPUTM JEWCTBUWA TNPHU BBINOJHEHWM 33aJaHUM C Y4ETOM
MOJIyY€HUs] HOBBIX 3HAaHUN 00 M3y4yaeMbIX 00OBEKTaX — BEIIECTBAX M PEaKIUsX,
OIIEHUBATh COOTBETCTBHE MOJIYYEHHOI'O pe3yJIbTaTa 3asBICHHON LEIU, YMEHUE
UCIIOb30BaTh W AHAJW3UPOBATh KOHTEKCTBHI, NPEJJIaracMble B YCIOBHH
3aIaHUM.
HHPEJMETHBIE PE3YJIBTATDBI
B cocraBe mnpeaMeTHBIX pe3yJbTATOB IO OCBOCHHIO OO0SA3aTEIBHOIO
coJiepKaHMs, YCTAHOBJIEHHOTO JaHHOHW ¢enepanbHON paboyeil mporpamMmoi,
BBIICJIIIOT: OCBOCHHBIE 00YYAIOIMMHUCA HAYYHBIE 3HAHUS, YMEHUS U CIOCOOBI
JNEUCTBUM, BHUABI JEATEIBHOCTH II0 TIIOJYy4YEHUIO HOBOTIO 3HAHMS, €ro
UHTEPIpETalMY, NPeoOpPa30BaHUIO0 U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U
HOBBIX CUTYAaIUX.

K koHuy oOyuenuss B 8 kJjacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTb c(pOPMHUPOBAHHOCTH y 00YUAIOIIHUXCS YMEHUM:

e PpAacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATUI: aTOM, MOJIEKYJIA,
XUMHAYECKUN DJIEMEHT, IPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, CMECH
(oTHOpOIHASI M HEOJTHOPOIHAS ), BAJIEHTHOCTh, OTHOCUTEIbHASI aTOMHAs
U MOJIEKYJIIpHAasi Macca, KOJWYECTBO BELIECTBA, MOJIb, MOJISpHas
Macca, MaccoBas JOJiI XHMHUYECKOrO0 JJIEMEHTa B COEOUHEHUH,
MOJIAPHBIN 00BEM, OKCH/]I, KHMCJIOTA, OCHOBAHME, COJIb,
AIEKTPOOTPULIATENIBHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKasl PEaKLus,
KJIaCCU(PHUKAIUS PEaKIMi: pEaKIIUU COSMHEHMSI, PEaKIIUN Pa3IoKeHus,
peakiuuu 3aMelieHusi, peakiuu OOMEHa, 9K30- U JSHIOTEPMUUYECKUE
peakIiuu, TerIoBoi 3(PpheKT peakiuu, apo aToMa, JIEKTPOHHBIN CIIoN
aToMa, aTOMHas oOpOuTanb, paAUyC aToMa, XUMHUYECKas CBA3b,
NIOJISIPHAs W HEINOJIsIpHAs KOBAJIEHTHAsl CBs3b, MOHHAs CBA3b, WOH,
KaTHUOH, aHWOH, pacTBOp, MaccoBas JAOJs BewecTtBa (MPOLEHTHAs
KOHIIEHTpAIKs) B paCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XHMHWYECKHX IOHATHHA U
IIPUMEHATH 3TH NOHATHUS IIPY ONIMCAHUM BELIECTB U UX IIPEBPAILCHNN;

e HCIOJB30BAaTh XMMHYECKYI0 CHMBOJIUKY JUISI COCTaBJICHUS (POopMyI
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

e ONpENeNsATh BAJICHTHOCTh aTOMOB  JJIEMEHTOB B  OHMHApHBIX
COCMHEHMSIX, CTENEeHb OKHUCIIEHUS JJEMEHTOB B  OMHapHBIX
COCIMHEHUSAX, MPUHAMIECKHOCTh BELIECTB K ONPEACIEHHOMY KJaccy



COeIMHEHUN 1Mo (QopmyliaMm, BUJ XUMHUYECKOW CBSI3M (KOBaJCHTHAs U
MOHHAs) B HEOPTraHUYECKUX COCTUHCHUSX;

packpeiBaTh cMbici llepmogmueckoro 3akona J[. M. Menaeneena:
JEMOHCTPUPOBATh MOHUMAaHUE MEPUOAUYECKON 3aBUCHMOCTH CBOMCTB
XUMUYECKHUX JJIEMEHTOB OT UX MoJoxkeHus B [lepuoanueckoi cucreme,
3aKOHOB COXPaHEHUsI MacChl BEIIECTB, TOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HUSsI, 3aKOHA ABOTaJIpo;

OMMCHIBATh M XapaKTepus3oBaTh Tabmuunyio (opmy llepuomuyeckoit
CUCTEMBbl XHMHYECKHX DJIEMEHTOB: pa3IM4aTh [OHATHS «IJIABHAs
noarpynna (A-rpynmna)» u «nodounas noarpymmna (b-rpynma)y, manbie
U OOJIBIIME MEPUObI, COOTHOCUTh 0003HAUEHUS, KOTOPhIE UMEIOTCS B
tabuie «llepuogumyeckas cucrema XuMudeckux sjeMmenToB JI. .
MenpeneeBay € YUCIOBBIMU XapaKTEPUCTHUKAMH CTPOEHHS AaTOMOB
XUMHUUYECKUX JJIEMEHTOB (COCTaB M 3apsja sijapa, oOIIee YHUCio
AJIEKTPOHOB U PACIPEACIICHUE UX MO 3JIEKTPOHHBIM CIO0SIM);
KIacCu(PUIMPOBATh ~ XUMUYECKHE  DJIEMEHTHI,  HEOPTraHWYECKUe
BEIIECTBA, XUMUYECKUE PEAKINH (TI0 YUCTY M COCTaBY YYaCTBYIOIIUX B
peaKIuy BEIIEeCTB, IO TeIIOBOMY d(PdeKTy);

XapakTepru30BaTh (OMUCHIBATh) OOIIME XMMUYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX  KJAcCOB,  MOATBEpXkJas  ONUCAHUE  IpPUMEpPAMHU
MOJIEKYJISIPHBIX YPAaBHEHHI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINIA;
MPOTHO3UPOBATh CBOMCTBA BEIMIECTB B  3aBUCUMOCTH OT HX
KAueCTBEHHOI'O0 COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKHUX
MpPEBPALICHUN B pa3IMUYHBIX YCIOBUSX;

BBIYUCIIATh OTHOCUTEIIBHYIO MOJEKYJSIPHYIO M MOJSIPHYKO MaccChl
BEILIECTB, MAacCOBYIO [IOJIF0 XUMHUYECKOrOo J3JIeMeHTa 1o ¢opmylie
COCIMHEHHUs, MAaCCOBYIO [IOJII0 BELIECTBA B pPAacTBOpPE, MPOBOJIUTH
pacy€Thl IO YPABHEHUIO XUMHYECKON PEaKIINU;

MPUMEHSTh OCHOBHBIE OIEPALMU MBICIUTENBHON NESITEIBHOCTH —
aHaJIu3 W CHUHTE3, CpaBHeHHEe, 00O00IeHrne, CHUCTeMaTU3aIuIo,
KJIacCU(hUKAIMIO, BBISIBICHUE MPUUYUHHO-CIEICTBEHHBIX CBSI3€M — nJis
W3YUYEHHUSI CBOMCTB BEHIECTB M XUMHYECKUX PEAKIUN, €CTECTBEHHO-
Hay4HbIE  METOJbl  TO3HAHUS —  HaOMIOJEHHE, HW3MEpPEHHE,
MOJIETUPOBAHUE, IKCTIEPUMEHT (pEaJIbHBIM 1 MBICIICHHBIN );

CIENOBaTh TMpaBWJaM IOJb30BAHMS XHMHUYECKOM TMOCYIOW U
7abopaTopHbIM O00OpYJOBAaHUEM, a TakKXKe MpaBWiaM OOpaIleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HMHCTPYKUHUSIMU IO BBINOJHEHUIO
Ja00paTOPHBIX XUMUUYECKUX OIBITOB IO TMOJYYEHUIO U COOMPaHUIO



K

ra3000pa3HBIX BEIIECTB (BOJOpOAA M KHUCIOPOZA), MPHUTOTOBICHHUIO
pacTBOPOB C  ONPEANCIEHHOW MAaCCOBOM JOJIEM PACTBOPEHHOTO
BEIIECTBA, IJIAHUPOBATh M MPOBOIUTH XUMUUYECKHAE IKCIIEPUMEHTHI 110
pacmo3HaBaHWIO PACTBOPOB MIENOYEH W KHUCIOT C  TIOMOIIBIO
WHIUKATOPOB (Jakmyc, peHondTanent, METUIIOPAHX U IPYTHE).

KOHI[y oOydeHHuss B 9 KJiacce TpEIMETHBIE Pe3yNbTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHSATHUNA: XUMUYECKHUI
AIIEMEHT, aTOM, MOJIEKYyJa, MOH, KaTUOH, aHHOH, IIPOCTOE BEIIECTBO,
CJIOHO€ BEILECTBO, BAJIEHTHOCTh, 3JEKTPOOTPULATENBHOCTD, CTENEHb
OKUCJICHMS, XUMHMUYECKas peakiusi, XUMHUYECKas CBs3b, TEIIOBOU
b (deKT peakuuud, MOJIb, MOJSIPHBIH OOBEM, PACTBOP, AJIEKTPOIUTHI,
HEAJIEKTPOJIUTBI, SJIEKTPOJIUTAYECKAS TUCCOUUALNS, PEAKIIUM NOHHOIO
oOMeHa, KaTalnu3aTop, XUMHUYECKOE paBHOBECHUE, OOpaTUMbIE U
HEOOpaTUMBbIE PEAKLUHU, OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKLIUH,
OKUCIIUTENb, BOCCTAHOBUTENb, OKHUCIEHHE U  BOCCTAaHOBJIECHUE,
alnotponusi, amMQpOTEepHOCTh, XHUMHUYECKasi CBI3b (KOBaJE€HTHas,
WOHHAs, METaInYecKas), KpHUCTANIMYecKas pelmeTka, Koppo3us
METaJJIOB, CIUIaBbl, CKOPOCTb XHWMHYECKOW pEaKUHUH, MPeaesbHO
nonyctumas konnentpanus [1/IK BemecTsa;

WUIFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKHX MOHATHI H
MPUMEHSITh 3TH TOHATHUS MPU ONTMCAHUM BEIIECTB U UX MPEBPAICHUH;
UCIIOJIb30BaTh XMMHUYECKYIO CHMBOJIMKY I COCTaBICHHS (opmyl
BEILIECTB U YPABHCHUN XUMHUYECKUX PEAKIINN;

ONpPENENIATh BAJEHTHOCTh M CTEHNEHb OKHUCIEHUS XUMUYECKHUX
AJIEMEHTOB B COEJIMHEHHUAX Ppa3JIMYHOTO COCTaBa, MPUHAJJIEKHOCTh
BELIECTB K OINpPEACIIEHHOMY KJIacCy COEAMHEHUH Mo (QopMyiaM, BUI
XUMHUYECKON CBSI3U  (KOBAJEHTHAs, WOHHAs, MeETaJUIMYecKas) B
HEOPTraHUYECKUX COCTUHEHUSX, 3apsi] MOHA M0 XUMHUYECKO (popmyiie,
XapakTep Cpelbl B BOJHBIX PAacCTBOPAaX HEOPTaHUYECKUX COETUHEHUM,
THUI KPUCTAIUIMUECKOMN PEIIETKN KOHKPETHOTO BEIIIECTBA;

packpbiBath cMbIci [lepuomnueckoro 3akona [[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro0 INOHUMAHHE: OIHUCHIBATH U XAPAKTEPU30BATh
TabauuHyto Gopmy Ileproanyueckoit CUCTEMbl XUMUUECKUX AJIEMEHTOB:
pa3nuyarh NOHATHUS «TJIaBHas moArpynna (A-rpynma)» U «modoyHas
noarpymnmna (b-rpynma)», manple U OOJbIIAE TEPHOIBI, COOTHOCUTH
0003HaueHHUs, KOTOpPhIE HUMEIOTCS B TNEPUOJUYECKON Taliuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMHU CTPOEHUSI aTOMOB XHUMHUYECKHUX



JIEMEHTOB (COCTaB W 3apsij sapa, OOIIee YHUCIO DJIEKTPOHOB U
pacrpeneseHe HMX M0 JJIEKTPOHHBIM CJI0sIM), OOBSICHATH OOIIHue
3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB 3JIEMEHTOB U UX COCJMHEHUI B
npeAenax MajiblX MEepUOJOB U IIaBHBIX MOATPYHI C YYETOM CTPOCHUS
UX aTOMOB;

KJIacCU(UIUPOBATh ~ XUMHUYECKHE  DJIEMEHThI,  HEOPraHUYECKUE
BELLECTBA, XUMUYECKHE PEAKIINH (TI0 YUCTY U COCTABY YYaCTBYIOLIUX B
peaKiuy BEIIECTB, MO TEIIOBOMY A(D(eKTy, T0 N3MEHEHHIO CTeNeHen
OKHUCJICHUS] XMMHUYECKUX JIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME U cHeUPUIECKUEe XUMUYECKUE
CBOMCTBA MPOCTHIX U CJOXKHBIX BEHIECTB, MOATBEPXkIasi OMUCAHUE
npuMepaMyu MOJEKYJISIPHBIX U MOHHBIX YPaBHEHUU COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIIil;

COCTaBJIATb YPAaBHEHUS BJIEKTPOJUTUYECKON TUCCOIMAIMU KHUCIOT,
HIEJI0YEd W COJIEH, TOJIHBIE W COKpPAIIEHHBbIE YPAaBHEHUS PEAKLIHAN
WOHHOTO  OOMEHa, YypaBHEHMsI  peaKIii,  MOJATBEPIKIAIOIINX
CYILIECTBOBAHUE T€HETHUYECKOW CBSA3M MEXK]Y BEIIECTBAMH Pa3IUYHBIX
KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIUi
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHCca 3THX PEaKInii;
MPOTrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT UX CTPOCHUA,
BO3MOXKHOCTH TPOTEKAHUS XUMUUYECKUX MPEBPAIICHUN B Pa3IUUYHBIX
YCIIOBHSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJEKYJSIPHYI0O M MOJSIPHYIO MAaccChl
BEIIIECTB, MAacCCOBYIO JIOJI0 XHMMHYECKOTO »dJeMeHTa Mo Gdopmye
COEJIMHEHHUS, MacCOBYIO [OJII0 BEIECTBA B pacTBOpE, IPOBOJIUTH
pPacy€Thl MO YPaBHEHUIO XUMUUYECKOUN peaKInu;

coONoaTh  MpaBWia  TOJB30BAHUS  XMMHUYECKOW TOCYAOH |
nabopaTopHbIM 00OpYJOBaHMEM, a TaKXke IMpaBuia oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKUMSIMU TIO BBITIOJHEHUIO
7a00paTOPHBIX XMUMHUYECKUX OMNBITOB IO MOJIYYEHUIO U COOMPAHUIO
ra3000pa3HbIX BEIIECTB (AMMHAKa U YTJIIEKUCIIOTO rasa);

POBOJUTh  PEAKIMHU, TOJATBEPKAAIONIME KAYECTBEHHBIM COCTaB
pPa3JIMUHBIX BEIECTB: PACIO3HABATHb OINBITHBIM MYTEM  XJIOPH]I-,
OpoMun-, wuOaUI-, KapoboHar-, d¢ocdar-, cwimkar-, cyibdar-,
TUAPOKCUI-UOHBI, KATUOHBI aMMOHHSI U MOHBI M3YYEHHBIX METAJUIOB,
MPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX HEOPTaHMYECKUX BEIECTB;



e IPUMECHATH OCHOBHBIC OICPAIMM MBICIUTCIIBHON JCSATCIBHOCTH —
aHaJIu3 M CHUHTE3, CpaBHeHHe, 0000IeHrne, CHUCTeMaTU3aIuIo,
BBISIBJIEHUE TIPUYWHHO-CIICICTBEHHBIX CBS3CH — JJIST M3YUYCHUSI CBOMCTB
BCIICCTB M XHMHUYCCKHX PEAKIUHA, €CTeCTBEHHO-HAYyYHBIC METOIbI
MO3HAHUS — HAOJIOJICHUE, U3MEPEHUE, MOJICITUPOBAHNUE, YKCIICPUMEHT
(peanbHBINA U MBICTIEHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
HaumeHnoBaHue KoaundecTBo yacoB
Ne DJIeKTPOHHBIE (HH(PPOBHIE)
pa3ieioB U TeEM Konrpoabnsie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
NporpaMmsI padoTbI padoThI
Paszgea 1. IlepBoHayaibHbIe XMMUYECKUE TOHATHS
XHUMHUSI — BaKHas
00J1aCTh €CTECTBO3HAHUS
1.1 . 5 2 https://m.edso0.1u/YNVIX660G
Y TIPaKTUYECKOU
JIeSITEILHOCTH YeJ0BeKa
BemtecTBa 1 XUMHUECKHE
1.2 H 15 1 https://m.edsoo.ru/ONNXR1VF0
peakiuu
Hroro no paszneny 20
Pa3nes 2. BaikHelilne npeacTaBuTe/ Il HEOPraHU4eCKUX BellecTB
Bozayx. Kucnopon.
2.1 Y pos 6 https://m.edsoo0.ru/D5SBORTY30
ITousitue 06 oxcumax
Bonopoa. IlonsTtue o
2.2 8 1 https://m.edsoo.ru/5D61JZ6PS
KHCJIOTaX U COJISIX
Bopna. PacTBopsl.
2.3 5 1 1 https://m.edsoo.ru/M1315KJBM
ITousite 06 OCHOBaHUIX
OCHOBHBIE KJIaCCHI
2.4 HEOPraHUYECKUX 11 1 1 https://m.edsoo.ru/0TSASMOWT

COCTUHEHUN



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

Hroro no pazaeny 30

Pasnea 3. Ilepuoanyecknii 3akoH u Ilepuoguyeckas cucrema xummuieckux d1eMenToB /I, M. Mennesneesa. CTpoeHue aToMOB.
Xumuyeckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIC PEaKIIUH

[Tepuonuueckuii 3aKOH U
[Tepuonuueckas cuctema
3.1 XHMHYECKHUX JICMEHTOB 7 https://m.edsoo.ru/TCBIBVWEFZ
. . Menneneena.
Crpoenue atoma

XUMHYECKasI CBA3b.

e} -
3.2 [HEIITEIBHO 8 2 https://m.edsoo.ru/F6AOASDPF
BOCCTaHOBUTEJIbHBIE
peakuuu
Hroro no pazaeny 15 https://m.edsoo.ru/LRY WBJPES
Pe3epBHOE Bpems 3 https://m.edsoo.ru/KQBD02J69
OBIIEE KOJIMYECTBO

YACOB 10 [IPO’PAMME 68 5 5



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

9 KVIACC

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
NMporpamMmblI

KogunuecTBo yacoB

Bcero

KoHTpo/bHbIe
padoTsbI

IIpakTH4eckue
padoThI

duekTpoHHbIe (LM pPOBbLIE)
o0pa3oBaTe/bHbIE Pecypchl

Pa3jen 1. BemecTBo 1 XUuMU4ecKHe peaKuu

1.1

IToBTOpEeHUE U
yriryOieHre 3HaHUH
OCHOBHBIX Pa3/€eJIOB
Kypca 8 kiacca

https://m.edsoo.ru/EQETUT35Z

1.2

OCHOBHEBIE
3aKOHOMEPHOCTH
XUMUYECKUX PEAKIUN

https://m.edsoo.ru/AFN4LWG7U

1.3

DIIEKTPOJIUTHIECKAS
JICCOLUAITHS.
XUMUYECKHE peakliuy B
pacTBopax

https://m.edsoo.ru/KODURS50VV

Wroro no pazneny

17

Pa3gea 2. HemeTaJIbI M UX COCAUHEHUS

OO1m1ast xapakTepucTHKa

2.1 XUMHYECKUX DJIEMEHTOB 4 1 https://m.edso0.ru/ZTN1F700I
VIIA-rpynnsl. I'anorenst
OO6m1as XxapakTepucTuKa

2.2 XUMUYECKUX HJIEMEHTOB 6 https://m.edsoo.ru/P3DHMFB09

VIA-rpynnel. Cepa u eé



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

COCAUHCHUA

OOm1ast xapaKTepUCTHKA
XMUMHUYECKHX 3JIEMEHTOB

2.3 7 https://m.edsoo.ru/VOXDOUX2S
VA-rpynmnsl. A3or, DEALECR00.IL
dbocdop 1 UxX coeqMHCHUS
OO01mas xapakTepucTuKa
XUMHYECKHUX IJIEMEHTOB
2.4 IVA-rpynnel. Yraepona u 8 https://m.edso0.ru/JPJ200VIX
KPEMHHU U UX
COEIMHEHUS
Hroro no paszneny 25
Paznen 3. Merasuibl M UX COeAMHEHUS
OO0mue croiicTBa
3.1 o 4 https://m.edsoo.ru/GHV2L.6NJ8
METaJIOB
Baxneiine MeTauibl U
3.2 16 https://m.edsoo.r/EFKQWI9HZI
WX COCTMHEHUS
Htoro no paszneny 20
Pasnen 4. Xumusi u oxkpy:kaiomas cpeaa
Bemectsa u maTepuan
4.1 . pHallbl B 3 https://m.edsoo.rt/TENBWEF7Y
YKU3HH Y€JIOBEKa
Uroro no pazneny 3
Pe3epBHOE Bpems 3 https://m.edsoo.ru/FYSRY75R9
OBILIEE KOJIMYECTBO 68

YACOB I10 ITPOT'PAMME



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




IHOYPOYHOE INIAHUPOBAHUME

8 KIIACC
Ng Kouun4yecTBo 4acos
DJICKTPOHHBIE
n Hara uupposeie
Tema ypoka KonTpoabHbie IIpakTuyeckue
/ Bceero HU3yYeHUs o0pa3oBaTe/bHbIE
padoThI padoTsbI
n pecypchl

[Ipenmet xumuu. Pons xumun B
JKU3HHM 4yesoBeka. Tena u

https://m.edsoo.ru/

L62DS2CZR
BEIIECTBA

) IlonsTue o MeTOJax MO3HAHUS B 1 https://m.edsoo.ru/
XUMUH 9ZJAEW050
[IpakTuyeckas padora Ne 1

3 «IIpaBuna paboTsl B 1abopaTopuu | https://m.edsoo.ru/
1 IpuéMBI 0OpaleHMsI ¢ L5EW4353D
1a00paTOPHBIM 000PYTOBAaHHEM)

4 YucTele BEMIECTBA U CMECH. 1 https://m.edsoo.ru/
CriocoOsI pa3aeneHust cMecei 6TME21FWS8
[TpakTrueckas padota Ne 2

5 P i ( | https://m.edsoo.ru/
«Paznenenue CMeceI/Iv Ha MpuMepe K3LSSMCRY
OYHCTKH TIOBApPEHHOW COJIN)»

6 A 1 https://m.edsoo.ru/

TOMBI U MOJICKYJIbI BLSO4WTBS

7 XUMHYECKHUE DIIEMEHTHI. 3HAKH 1 https://m.edsoo.ru/

(CUMBOJIBI) XUMHUYECKUX AH3D4DNAX



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

9JICMCHTOB

HpOCTLIe H CJIOKHBIC BCIICCTBA

https://m.edsoo.ru/

XUMHUYECKUX PEaKIui

DXJBSTJ95
9 A « https://m.edsoo.ru/
TOMHO-MOJIEKYJIIPHOE YUEHUE IMOBI30Z5
3aK0H HOCTOSHCTBA COCTaBa
10 BelIeCcTB. XUMU4eckas popMmyIa. https://m.edsoo.ru/
BanentHOCTH aTOMOB IMC496FX6
XUMHUYECKHUX 3JIECMEHTOB
OTHOcHTENLHAs aTOMHAs Macca.
1 0 https://m.edsoo.ru/
THOCUTEIIbHAS MOJIEKYJISIpHAS PIZPCIMDX
macca
12 MaccoBast 1011 XUMHAYECKOTO https://m.edsoo.ru/
3JIEMEHTA B COCAUHCHUN GHVS58QMVE
13 KommuecTBo BemecTBa. Moub. https://m.edsoo.ru/
MognsipHas macca 368UNL5Y2
14 dusnueckre U XUMHUIECKUE https://m.edsoo.ru/
SIBJIEHUs. XUMHAYECKast peaKLUst YZMS8S6ATH
15 [Ipu3Haku U yciioBUs NPOTEKAHUS https://m.edsoo.ru/
XUMHUYECKUX PEAKIUI N6DVNIKQS5
3aKOH COXpaHEHHUsI MacChl
16 % https://m.edsoo.ru/
BellecTB. XUMHUECKUE MSDSATHVM
YpaBHEHUS
BreraucineHns koamdecTBa, MacChl
https://m.edsoo.ru/
17 | BemecTBa MO ypaBHEHUSIM

LUY9U3EQE



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

Knaccudukanmst Xxumuueckux
peakiuii (CoeuHeHus,

https://m.edsoo.ru/

18
pasiioKeHus, 3aMeLICHUS, L480O7LAGB
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 | suuukmonemuct. O600IICHNE U Bitzs, medsovn
HHICTOTEAHCT t PIWARH3AB
cHCTeMaTH3aIvs 3HaHUI
Konrpomnsnas pabora Nel o reme
20 | «BemecTBa 1 XUMHUYECKHE Bzs madsoni
H ON62SNERU
peaKLum»
Bo3nyx — cmechk razos. Cocrtas
71 5 . Kuen eMEHT I https://m.edsoo.ru/
o3nyxa. Kucinopox — aneme XONONRN|P
npoctoe Beuectso. O30H
DOU3NIECKUE 1 XUMHUYECKHE
2 CBOICTBa KHCIIOpoAa (peaKIiu https://m.edsoo.ru/
okucieHus, ropenue). [lonsarue FBS1JRKMB
00 okcugax
CriocoObI TOTydeHUsT KUCIIOPO1a
| B naboparopuu U https://m.edsoo.ru/
MPOMBINIUIEHHOCTH. [IpuMeHeHune VIJWB6A2RD
KHUCJI0pOJia
TennoBoii 3¢ ekt xummuueckon
peaKkIuu, MOHATHE O
https://m.edsoo.ru/
24 | TepMOXMMHMYECKOM YpPaBHEHHUH,

9K30- U SHIOTEPMUUYECKHUX
peaKIusx

PNMKJZHKX



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

Tomnuso (HeQTh, yroib U METaH).

https://m.edsoo.ru/

25 | 3arpssHeHue BO31IyXa, CriocoObI USNYSUUW2
€ro Mpea0TBpaICHUs -
[Ipaktuyeckas padora Ne 3 mo

26 teme «llomydenue u cobupanue https://m.edsoo.ru/
KHCJIOPOJa, U3YUYEHHUE €ro 5516UHX3R
CBOWCTBY»

Bonopon — anemeHT u npoctoe
27| Be ﬂefﬂfo Haxoxnenue }I: Pl st
HICCTBO- g WD392ACWB
pupoje
duznyuecKkre 1 XUMHYECKHe

73 BOHCTEA B N - https://m.edsoo.ru/
CBOMC onopona. IIpumenenue 0S728450R
BOJOpOAA

29 | TloHsATHE O KUCIIOTaX U COJISIX hips. mboo

. . TMWNIVC43

30 CrniocoOslI moTy4eHus: BOAOPOIa B https://m.edsoo.ru/
nabopaTopuu COTOUCIP
[IpakTryeckas padora Ne 4 no

31 teme «llomydenue u cobupanue https://m.edsoo.ru/
BOJOPOJa, U3YUYEHHUE €TI0 SS3IWAX33K
CBOWCTB»

1 MounsipHbiii 00BEM ra3oB. 3aKOH https://m.edsoo.ru/
ABorazipo M3KSO10QD
Brruucienus o0néMa, KOJIMYEeCTBa

33 https://m.edsoo.ru/
BEILIECTBA ra3a 110 €ro U3BECTHOMY MXGOY304M

KOJMYCCTBY BCUICCTBA UJIN



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

00BEMY

Beruucienus 006EMOB ra3oB o
YPaBHEHHUIO PEaKIIMU Ha OCHOBE

https://m.edsoo.ru/

34 3aKOHa 00BEMHBIX OTHOIIEHHH ITQSAXABY
rasoB

35 du3nyeckue U XuMHYECKHUE https://m.edsoo.ru/
CBOMCTBA BOJBI TAOGFZK4R

36 CocraB ocHoBanuii. [Tonstue 00 https://m.edsoo.ru/
WHIUKAaTOpax IXB2W6IVL
Bopa xak pactBoputens.

37 Hackiiienaple 1 HEHACHIILICHHBIS https://m.edsoo.ru/
pactBopbl. MaccoBast 10Jist MKHXPOFH4
BEIIECTBA B paCTBOPE
[IpakTuueckas padbora Ne 5 no

33 teMe «lIpurorosnenue pacTtBopoB https://m.edsoo.ru/
C OIpeAeIEHHON MacCOBOM 10JeH WXUKPAUOA
PacTBOPEHHOTO BEIIECTBA»

39 KonTponbhas padorta Ne2 o teme https://m.edsoo.ru/
«Kucnopoa. Bogopoxn. Boga» JM7935DRY

40 Oxcuppl: cocTaB, KacCu(pUKaIus, https://m.edsoo.ru/
HOMEHKIIaTypa STESJINAY
[Tonyuenue n xXumMu4eckue

41 | cBOMCTBa KUCIOTHBIX, OCHOBHBIX bups:m.cdsoo.ru:

’ 8JAZIYWS?2
1 aM(pOTEPHBIX OKCHJIOB

47 OcHOBaHUS: COCTaB, https://m.edsoo.ru/

KJaccudukaius, HOMEHKIIaTypa SU397HUSC



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

HonyquHe U XUMHNYCCKHE

https://m.edsoo.ru/

43
CBOMCTBA OCHOBAHHUI1 GDY9A28ROE

44 Kucnotsr: cocras, https://m.edsoo.ru/
KJaccu(uKaius, HOMEHKIIATypa 6U4WEBK7

45 [TonyuyeHnue u XuMU4ECKHE https://m.edsoo.ru/
CBOMCTBA KHCJIOT Z2GCRN45W
Conu (cpegHue): HOMEHKIATypa,

46 cnoco((SLII) nl(lt)n q)eHI/I;I P bps:m.cdsoo.rus

v ISNUIMOTJ
XUMHYECKHE CBOMCTBA
[IpakTuueckas paborta Ne 6.
Pemenue skcnepuMeHTaAIbHBIX
47 | 3amau mo teme «OCHOBHBIE hips: nedsoun,
A 58D13JF7V
KJIACChl HEOPTaHMYECKUX
COCTUHEHUI
['eneTndeckas CBSI3b MEXIY

48 https://m.edsoo.ru/
KJIacCaMHu Hf:Opl"&HH‘—IGCKHX YDS6ZRE31
COeIMHEHMI —

49 O6o001IeHne 1 CUCTEMaTH3AIHUS https://m.edsoo.ru/
3HAHUN S7TBUOEEYN
Konrponsnas padora Ne3 o reme

50| "o KIa. https://m.edsoo.ru/

CHOBHBIC KJIACChI ) AFATIDULD
HEOPraHUYeCKUX CoOeAMHEHUN"
[IepBble mONBITKN
51 KJ1acCU(UKALMU XUMHUECKUX https://m.edsoo.ru/

aneMeHToB. [lonsaTue o rpynmax
CXOJHBIX JIEMEHTOB

COV3CC214



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

[Tepuonnueckuii 3aK0H U
[Iepnonnueckas cucrema

https://m.edsoo.ru/

32 XUMHUYECKUX A1eMeHToB J[. U. X9FINR3U8
MenaeneeBa

53 | Ilepuonsl, Tpymnmsl, HOATPYIIIBI ips: .o

NOMWWIRXN

54 Crpoenne atomoB. CocTaB https://m.edsoo.ru/
aTOMHBIX saep. M30Tomnbl IMUDOMRSH
CrpoeHue 31eKTPOHHBIX

55 000J104€K aTOMOB JJIEMEHTOB https://m.edsoo.ru/
[Tepuonnueckoit cucremsi /. U. T95YNVEB2
Menneneena
XapakTepucTuka XUMUYECKOTro

56 DJIEMEHTA 110 €r0 IMOJI0KEHHUIO B https://m.edsoo.ru/
[Tepuonnueckont cucreme /1. U. YIP04OMDX
Menpeneena
3nauenue [lepuonnyeckoro

57 3aK0HA JUIs pa3BUTHS HAYKH U https://m.edsoo.ru/
npaktuku. [[. 1. Menaenee — SZD8XEOOP
YYEHBIN, IENAror U rpak1aHuH
PesepBHrlit ypok. O6001IeHNE 1

53 CUCTeMaTH3alus 3HaHUH / https://m.edsoo.ru/
Bcepocculickas nposepoyHas ZCQTRPO8Y
pabora
Konrtponsnas padora Ne4 o reme hitps://m.cdsoo.ru/

59 | «Crpoenune atoma. Xumuuaeckast

cBsi3b» / Beepoccuiickas

FTIZF99WE



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

IIpoBepoyHas pabora

DNEeKTPOOTPULIATEIBHOCTD

https://m.edsoo.ru/

60 aTOMOB XMMHYECKUX BJIEMEHTOB ! HZA110EDS
61 | Honnas xuMHu4ecKas CBS3b 1 hitps://m.edsoo.ru/
3SYIRJKVI
62 KoBasieHTHas nonspHas 1 https://m.edsoo.ru/
XUMHUYECKas CBA3b EOL3MT2AE
63 KoBanentHas HenossipHast 1 https://m.edsoo.ru/
XUMHUYECKas CBA3b 9YVR3FUXI
64 | CreneHb OKUCICHUS 1 hitps://m.eds00.ru/
RA6CVXM66
65 OKucIuTeIbHO- | https://m.edsoo.ru/
BOCCTAaHOBUTEIILHBIE PEAKIIUU ZXNCA7T7DOZ
66 | OxuCIUTEIN U BOCCTAHOBUTEIIU 1 hitps://m.edsoo.ru/
QPS46Z5PU
PesepBubIil ypok. O6001eHIE 1
67 CHCTEMAaTH3allUs 3HAHUH 110 TeMe 1 https://m.edsoo.ru/
«Ctpoenne atoMa. XuuMHUYECKast 4RHTM35NF
CBSI3b)
63 PezepHblil ypok. O0001eHne u | https://m.edsoo.ru/

cUCTeEMAaTHU3alud 3HAHUU

7DNRBZ948

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68



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

9 KVIACC

Ne KoaundecTBo uacoB
DJIEeKTPOHHBIE
Jlara uudposbie
n | Tema ypoka KonTposabHbie IIpakTnyeckue
Bcero U3yYeHHs o0pa3oBaTe/bHbIE
/ padoThI padoThI
pecypcbl
n
[Tepuoauueckuii 3aK0H.
[lepuonuueckas cucrema 1 https://m.edsoo.ru/
XUMHYECKHUX 3JIEMEHTOB /. ECRKA90AY
H. MenneneeBa
3aKOHOMEPHOCTH B
’ W3MEHEHHUHU CBOMCTB 1 https://m.edsoo.ru/
XHMHYECKHX 3JIEMEHTOB GNJPEROFB
MEPBBIX TPEX MEPHUOJIOB
Knaccudukanus n
oMe ATVDA 1 https://m.edsoo.ru/
HOMCHIIATYD WTOIWRA2Q
HEOPraHWYECKUX BEIIECTB
Bunnl xuMHu4eckou CBSI3U U
4 THUIIBI KPUCTAUTHYECKUX 1 hitps://m.edsoo.ru/
! KpHCTaLT UI4Y5CFRV
peIETOK
Konrponbnas padora Nel
o reme «IloBropenue u
IV EIICHIe SHAH 1 1 https://m.edsoo.ru/
yryon J4X8ZN212
OCHOBHBIX Pa3J€JI0B Kypca
8 xitacca»
6 Knaccudukarus 1 https://m.edsoo.ru/



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

XUMUYECKUX PEAKLIUHI 110
pa3INYHBIM NIPU3HAKAM

X8XAETE2]

[TonsTHE O CKOpPOCTH
XUMHUUYECKON pEaKIUu.

https://m.edsoo.ru/

/ IToHsTHE O TOMOT'CHHBIX U 6VLXCYYT7N
TETEPOTCHHBIX PEAKIUAX
[TonsiTHE O XMMHYECKOM
paBHOBecuH. DakTopHI,

2 BJIMSIOLIAE HA CKOPOCTh https://m.edsoo.ru/
XUMHUUYECKON peakluu 1 HAFH7NZNM
MOJIOKEHUE XUMHUYECKOTO
paBHOBECHS
OKHUCIIHTEIBHO-

9 BOCCTaHOBUTEIIbHbBIC bups:m.cdsoo.ru:

648V11026
peakuuu
Teopus

10 BIIEKTPOTUTHUYECKON https://m.edsoo.ru/
mucconanyy. CUIIbHBIE U 2KCYCLZI16
Cl1a0bIe ANEKTPOJIUTHI

1 HNonHbie ypaBHEHUS https://m.edsoo.ru/
peakuui VN2SBONIR
XHUMHUYEeCKHEe CBOMCTBA
KHCJIOT ¥ OCHOBAHHII B

. https://m.edsoo.ru/

12 CBETE TIPEICTABICHHI 00

AIIEKTPOIUTUYECKOMN
JUCCOLIMAIIUU

SHH81YVXI



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

XUMHYECKHE CBOUCTBA
CoJIell B CBETE

https://m.edsoo.ru/

13 MIpeICTaBICHUI 00 ) ETD50TS4G
AIEKTPOIUTUYECKON
JIUCCOIUAITIN

14 ITonsiTHe 0 rugponuse https://m.edsoo.ru/
conen 9JFRAVESW

15 O0600meHue n https://m.edsoo.ru/
CHCTEMAaTH3aIus 3HaHU FEEIZRMBG
[TpaxTrueckas padora Ne 1.

16 «Penrenue https://m.edsoo.ru/
9KCHESPHUMEHTAIIBHBIX TJVXTFHIT4
3a71a9»

Kontponbhas pabora No2
0 TEME

17 «INEeKTPOIUTHYECKAS https://m.edsoo.ru/
JOUCCOLIMALIMSL. 9RKLZDNUX
XUMHYECKUE PEAKHU B
pacTBopax»

OO6mrast xapaKTepUCTHKA

18 rajoreHoB. XMMHUYECKHE https://m.edsoo.ru/
CBOMCTBA Ha MPUMEPE NNYKYZF12
xJjopa
XmopoBoaopoa. ConsiHas

19 KHCJIOTa, XUMUYECCKHE https://m.edsoo.ru/
CBOWCTBA, MOJIYYEHHE, CWVSHCD2M

MpPUMEHEHHE



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

[TpakTnueckas padora Ne 2
1o teme «Ilomyuenune

https://m.edsoo.ru/

20 COJISTHOM KHMCJIOTBHI, PVEXIYWEG
W3y4YEHHUE €€ CBOMCTBY»

Brrunciienus no

71 YPaBHEHUAM XUMUYECKUX https://m.edsoo.ru/
peaKkuuii, €Clii OJUH U3 4BISHO70F
peareHTOB JlaH B U30BITKE

2 OO1mas xapakTepucTUKa https://m.edsoo.ru/
aneMeHToB VIA-rpynmsl VMWKERSEP
AnnoTponHsie
Mou(UKAIIH CephI.

73 Haxoxnenue cepsl U e€ https://m.edsoo.ru/
COCIMHEHU B IIPUPOJE. CX10EU8PO
XUMHUYECKUE CBOMCTBA
cepbl
CepoBomopo/1, CTpOEHUE,

24 Q)Hinqefmiei XI/II;/II/I‘ICCKI/IG bps:m.cdsoo.rus

. ECGX2B40W
CBONCTBA
Oxkcuppl cepsl. CepHas

75 KHUCTI0Ta, GUBNYECKUE U https://m.edsoo.ru/
XHMHYECKHE CBOMCTBA, ULRFLCHHI1
MIPUMEHEHNE
XHUMUYECKUE PEeaKIHH,

26 JeKallrue B OCHOBE https://m.edsoo.ru/

H7FT3NON4

MIPOMBIIIUICHHOTO CII0Cc00a
TOJTyYEHHS] CEpHOM



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

KHUCJIOTbI. XUMUYECKOE
3arpsi3HEHUE OKPYXKAIOIIEn
Cpebl COEIMHEHUSIMU CEPBI

Briunciienne MmaccoBoit

https://m.edsoo.ru/

2

7 JIOJIM BBIXOJIa MPOJAYKTA HSTE186WN
peakiuu L Ll00W S
OO1as xapakTepucTUKa
371€MEHTOB V A-Tpynibl.

78 A a . https://m.edsoo.ru/

30T, paCpOCTPAHECHHE B WAHRMBO76

npupoze, Gpu3ndecKue u
XUMHUYECKHE CBOMCTBA
AMMHak, ero puznueckue

29 v — https://m.edsoo.ru/

CCKHC CROMCTRA, HZAYESF13

MOJIyYeHUE U MPUMEHEHHUE
[TpakTrueckas padora Ne 3

30 o teMe «Ilomyuenue https://m.edsoo.ru/
aMMUaKa, U3y4YeHHUe ero JORP64IF]
CBOWCTBY»
A3oTHasg KucioTa, e€

31 (useckie ccKite https://m.edsoo.ru/

u fm KHE U XUMHUYECKH UIDYEDMYE

CBOICTBA
Hcnons3oBanne HUTPATOB
Y COJIE aMMOHMUS B

32 KayecTBE MUHEPAJIbHBIX https://m.edsoo.ru/
yanoopennit. XuMuueckoe SHBKCIQCB

3arps3HEHUE OKPY KaroIen
CpeJibl COeTMHEHUSIMU



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

a3oTa

docdop. Oxeun pochopa
(V) u dhocdophast kucnora,

https://m.edsoo.ru/

33
bu3HYECKUEe U XUMUYECKHE GDQJSO3WP
CBOMCTBA, IIOJIy4YCHHUE
Hcnonb3oBanue pocdaron
B KQU€CTBE MUHEPAJIbHBIX

34 oOpenwii. 3arpsi3HeHue Pl s i
YAODPEHHH. Sarp UAZ3HU65V
MIPUPOTHOM CpeIbl
dbocharamu
Yraepon,

35 pacrpocTpaHeHHE B https://m.edsoo.ru/
npupoje, GU3NIECKue u DWOM6SUUL
XUMUYECKHUE CBOMCTBA
Oxkcunpl yriaepojaa, ux
buznyecKre 1 XUMUIECKHe

36 . 5 https://m.edsoo.ru/
CBOMCTBA. DKOJIOTHYECKUE OXOAPGNCF
po0OIIeMBbl, CBSI3aHHBIE C
okcuzoMm yriepoga (IV)

37 VYronpHas KUCIIOTA U €€ https://m.edsoo.ru/
conu OHOHDG6IPA
[TpakTuueckas padora Ne 4
o Teme "[lonydenue

https://m.edsoo.ru/
38 YIJIEKHUCIIOTO rasa.

KauecTBennas peakius Ha
kapOoHaT-noH"

G2HZXOQGCS



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

39

HepBOHaanBHLIG IIOHATHUA
00 OpraHuYecKux
BEIIECTBAX KakK O
COCMHEHMSIX YTIIepoaa

https://m.edsoo.ru/
30TIZ109Z

40

KpemHuii u ero
COCIMHEHHUS

https://m.edsoo.ru/
75JXNHOI8

41

[TpakTuyeckas pabora Ne 5.

Pemenue
AKCIEPUMEHTAIBHBIX 3a7a4
o TeMe «Baxkueine
HEMeTaJlJIbl U uX
COCIIMHCHHUS

https://m.edsoo.ru/
O7E8DOD7Z

42

Konrpomnsnas padora Ne3
o reme «Baxueiue
HEMETAJIJIbl U UX
COEIUHEHMS

https://m.edsoo.ru/
S85J9UGH3

43

OO1as xapakTepucTUKa
XUMHYECKUX IJIEMEHTOB —
MeTaioB. MeTtannudeckas
CBA3b U METANINYECKast

KpuUCTaJllIn4CCKad peméTKa.

duznueckue cBolicTBa
METAJIOB

https://m.edsoo.ru/
XKI1GYPCO1

44

XHUMHUYECKHE CBOMCTBA
METaJJIOB.
DNEeKTPOXUMHUYECKUH Psifl
HaIPsHKEHUN METAILIOB

https://m.edsoo.ru/
Z7YRNPAEW



https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/O7E8D0D7Z
https://m.edsoo.ru/O7E8D0D7Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/3OTIZ109Z

OO01ue crioco0sl
MOJIYYCHHST METAJLIOB.
CHJ'IaBI)I. BI)I‘-H/ICJ'IeHI/IH 10

https://m.edsoo.ru/

45 ypaBHteI/mM XHUMHYICCKHX G54GDOI2D
peaKkuuid, €clii OJJMH U3
pEareHTOB COJIEPKHUT
MPUMECH

46 [TonsiTne 0 Koppo3uu https://m.edsoo.ru/
METAJIOB 4FIGDOWOW

https://m.edsoo.ru/

47 IIlenouynbie MeTaIbI X1BABPUW?

48 OKcHIBI U TUIPOKCHUIBI https://m.edsoo.ru/
HAaTpUA U KaJIUA 4DX0G3U9
[IlenouHno3eMeNbHBIC

49 o https://m.edsoo.ru/
MeTamiH KaJlpIIHi U REOCDYOK6
MarHui

50 Baxwueiinine coequHEHNU https://m.edsoo.ru/
KaJIbIIMs CJR96CMZA

51 O0600meHue n https://m.edsoo.ru/
CHCTeMaTHu3alus 3HaHUI O5PXGGIBE

57 K&ctkocTh BOABI U https://m.edsoo.ru/
CrocoOBI €€ yCTpaHeHUs WEMBFTTTP
[TpakTuueckas padora Ne 6

53 S https://m.edsoo.ru/
0 TeMe ?CTKOCTB BOJbI NFIROKBSJ
Y METOJIbI €€ yCTpaHeHHus "

54 AmoMuHuH https://m.edsoo.ru/



https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/G54GDQI2D

9ZJ8RDITV

AmM@oTepHbIe CBOWCTBA

https://m.edsoo.ru/

> OKCHJIa ¥ TUJIPOKCHUIA NISKIIOJS

https://m.edsoo.ru/

56 Keneso F20NJR5SR
OKcuIbl, THAPOKCHUIBI U

57 | conum xkenesa I()H) U JKesies3a hitps, aadsona

IRTUBLAMP
(I11)

58 O6o06menue u https://m.edsoo.ru/
CHCTEeMaTH3alMs 3HAHUI NAON6HGKZ
[TpakTuaeckast paborta Ne 7.

Pemenne

59 OKCHEPUMEHTAIIBHBIX 3a]1a4 https://m.edsoo.ru/
o teme «Baxueiiue ZN7G0QSMX
METaJUIbI U UX
COCJIMHEHMUS»

Brrunciaenus no
YpaBHEHUSAM XUMUYECKHUX
peaKuuid, €CJId OJUH U3

60 peareHToB J1aH B U30bITKE https://m.edsoo.ru/
WU COJIEPKUT IPUMECH. AYD2HESIY
Brrunciaenus maccoBoit
JIOJIM BBIXO0JIa MPOJIYKTA
peakuuu

61 O0600meHue 1 https://m.edsoo.ru/

cucTeEMaTH3anug 3HaAaHUU

B8T9VTKOP



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

Konrponsnas padora Ned
62 no teMe «BaxxHeilinme ) https://m.edsoo.ru/
METAaJUIbI U UX 703C804GN
COCTUHEHUA
BemectBa u marepuaisl B
63 o 1 https://m.edsoo.ru/
MHOBCEIHEBHON XU3HUA OF32JMTO
JeJI0BEKa
64 XHUMHUUYECKOE 3arps3HEHUE 1 https://m.edsoo.ru/
OKpY>Karolleu cpeibl 9ANGYEYOI
65 Ponbs xumuu B pernieHun 1 https://m.edsoo.ru/
AKOJIOTUYECKUX MPOOIeM 18Q203Y28
PesepBHEIil ypOK.
66 06 (IS) i 1 https://m.edsoo.ru/
oOIIeHne n ) DT1BAS5U4
cucTeMaTu3anug 3HaHUU
Pe3epBHEII YPOK.
67 06 g P 1 https://m.edsoo.ru/
obterHe . P52TJZNXV
cucTeEMaTH3allus 3HaHUH
Pe3epBHEIN YPOK.
63 06 g P 1 https://m.edsoo.ru/
ODIICHHE 1 5 TMK36TIZG
cucTeMaTu3alus 3HaHu
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



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




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJILHOI TPOT'PAMMBbBI

8 KJIACC
Kog .
IIpoBepsiemble peIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOII 00pa3oBa
NpoBepPsIeMOro
OCHOBHOTI0 00111er0 00pa30oBaHus
pe3yjabTarta
1 ITo Teme: «IlepBoHavanbHBIE XUMHYECKUE TTOHITHUS
pPacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX TOHSATHUNA: aTOM, MOJIEKYJIa,
BEIIIECTBO, CJIOXKHOE BEIIECTBO, CMeCh (OJHOPOAHAS W HEOIHOPOIHAS),
aTOMHasi W MOJIEKYJsIpHAasT Macca, KOJUYECTBO BELIECTBA, MOJb, MOII
1.1 XUMHUYECKOTO JIEMEHTa B COCIMHEHUH, MOJISIPHBIA 00BEM, XUMUYECKas pea
peaKklMy COCAVHEHMS, PEAKIUU pa3JIOKEHUs, PEaKIUH 3aMelleHus,
SHAOTEPMHUYECKUE PEAKINH, TCIIOBOK (P (HEKT peakiuu, pacTBOpP, MacCOB
KOHIICHTpAIUs) B PaCTBOPE
1o WUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMUMHYECKUX MOHATUM U IPUMEH
' BEILIECTB U UX MPEBPALLCHHI
13 UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY IS COCTaBJICHHS (OPMYJI BEIIe
' peakuuii
14 PacKpbIBaTh CMBICJI 3aKOHOB COXPAHEHHSI MAacChl BEIIECTB, MOCTOSIHCTBA C
' y4eHus, 3aKoHa ABOraapo
1.5 OTIPE/ICIISATh BAJICHTHOCTh aTOMOB 3JICMEHTOB B OMHAPHBIX COCIMHCHHSIX
L6 KJIACCU(PHUIIMPOBATh XUMHUYECKUE PEaKuu (10 YUCITY U COCTaBY y4acTBY
' TeroBoMy b heKTy)
1.7 BBIYHCIIATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB
1.8 BBIUHCIISTH MACCOBYIO JIOJIF0 XUMUYECKOTO 3JIeMEHTa 1o (popmyIie coeIMHEeH
1.9 BBIYMCIISATh MAaCCOBYIO JIOJIIO BELIECTBA B PaCTBOPE
110 NPUMEHATh €CTECTBEHHOHAYYHBIE METOIbI TO3HAHWUS — HaOIOIeHHE,

AKCTICPUMEHT (peabHBIA U MBICIICHHBIN )




ITo Teme: «BaxkHeilme npeACTaBUTENN HEOPTAHUYECKHUX BEILIECTBY»

2.1 PaCKpBIBATh CMBICT OCHOBHBIX XUMUYECKHUX MTOHSATUHN: OKCUJI, KUCIIOTA, OCHO
2.2 OIPENIEIISITh MPUHAJICKHOCTD BEMIECTB K ONPEACITIEHHOMY KJIACCY COEIMHEH
2.3 KJIaCCU(PHUIIMPOBATh HEOPTAHUUECKHUE BEIICCTBA
)4 XapaKTEepPU30BaTh (OMUCHIBATH) OOIME XMMHUYECKHE CBOWCTBA BEIICCTB Pa3
' ONHUCaHue NPUMEPAMH MOJEKYJISIPHBIX YPABHEHUI COOTBETCTBYIOIIUX XUMH
5 IIPOrHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX KauecTBE
' IPOTEKaHUsI XMMUYECKUX MPEBPAILEHUH B Pa3IMYHBIX YCIOBUAX
cleoBaTh MpaBUiaM TMOJb30BaHUS XMUMHUYECKON mocyAod u jaboparop
MpaBWJIaM OOpAIEHUsI ¢ BEIIECTBAMH B COOTBETCTBHHM C MHCTPYKIHSIMH I
"6 XMMHUYECKHUX OIBITOB MO MOJIYYEHHUIO U COOMpaHMIO ra3000pa3HBIX Belll
' IIPUTOTOBJICHUIO PACTBOPOB C ONPEIEIEHHON MacCOBOM JI0JIEM PacTBOPEH
MPOBOJIUTh XUMUYECKHE DKCIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB
UHAUKATOPOB (JTakmyc, (eHondTaaer, METHIOPAHXK U IPYTHE)
2.7 MPOBOJAUTH PACUETHI MO YPABHEHUIO XUMUYECKON PEAKIHH
3 [To teme: «llepnonnueckuii 3akoH u lleproanueckast cucreMa XUMHUYECKUX
Crpoenue aToMoB. XuMH4UecKasi CBA3b. OKUCIUTEILHO-BOCCTAHOBUTEIIbHbBIC
pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX TIOHSITHI: PO aTroMa, dJeK
3.1 opbuTanp, paauyc aroma, XHUMHYECKas CBS3b, MOJSIpHAsS ©  HEN
3JIEKTPOOTPHUIIATENILHOCTD, MOHHAS CBSI3b, HOH, KATUOH, aHUOH, CTETICHb OKU
3.2 KJIACCU(PUIIMPOBATH XUMUYECKUE DIIEMEHTHI
OTMHCHIBaTh M XapakTepu3oBaTh TaOnuunyto (opmy Illepuogmdeckoit cuc
33 pa3nuuaTh MOHATHUS «TJaBHas MOArpymmna (Arpymnmna)» U «1mobo4Hasi MOAr
«00JIBIITHEY TIEPHOIBI
packpeiBaTh cMmbica [lepuonnueckoro 3akona J[.M. Menneneesa:
34 NEPUOANYECKON 3aBUCHMOCTH CBOMCTB XHUMHUYECKHX 3JEMEHTOB OT HUX
CUCTEME
COOTHOCHTH 0003HaueHHs, KOTOpble HMeTcs B Tabmume «llepuoau
3.5 sneMeHnToB JI.1. MenaeneeBay ¢ UMCIOBBIMU XapAKTEPUCTUKAMH CTPOCHUS
(coctaB u 3apan sizpa, o0IIee YUCIIO SJIEKTPOHOB U pacIpeiesieHUe UX I10 31
3.6 OTIPEICIISATH CTETICHh OKUCIICHHS SJIEMEHTOB B OMHAPHBIX COSIMHEHUSIX
3.7 OIpEeAEIATh BUJ XUMUYECKON CBSA3M (KOBaJEHTHAs U MOHHAs) B HEOPTaHUYe




9 KUIIACC

Konx nposepsiemoro
pe3yabrara

IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM 00pa3o
OCHOBHOIO 0011ero 00pa3oBaHus

1

IIo Teme: «BeliecTBo 1 XUMHUYECKast peakuus»

1.1

PaCKpbIBATh CMBICII OCHOBHBIX XHWMHUYCCKHX TOHSTHM: pacTBoOp,

QJICKTPOJIUTHYCCKAsA ArCconranursia, pCakKuuu MOHHOI'O O6M6Ha, KaTaJn3
O6paTI/IMHe n H606paTI/IMLIe peaknuu, OKHCINTCIbHOBOCCTAHOBUTC.
BOCCTAaHOBUTCIIb, OKHCJICHHC W BOCCTAHOBJICHUC, aJIJIOTPOIIHA, aM(l)
(KOBaJ'IeHTHaﬂ, HOHHaAas, MeTaJ’IJ’II/I‘{eCKaﬂ), KpUCTAJUIMYCCKAA peméTKa,

peakuuu

1.2

HWIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MMOHATHI H

OIMCAaHUU BEIIECTB U UX MPEeBpaLEHUI

1.3

COCTaBJIAITb YPABHCHUSA SHGKTPOHHTHHGCKOﬁ Jucconnanum KHCIIOT,

COKpaIlEHHBIE YPAaBHEHUS peaKkIii HOHHOTO 0OMeHa

1.4

pPacCKpbIiBaTb CYIMIHOCTb OKHCIWUTCIBbHO-BOCCTAHOBUTCIIBHBIX pPCaKIn

AJIEKTPOHHOTO OajaHca 3TUX PeaKInid

1.5

MIPOBOAMTDH PACUETHI [0 YPABHEHUIO XUMUYECKOM peaKuu

ITo Temam: «HeMeTannsl M UX coeJUHEHUS» U « MeTajibl U UX COCIUHECH

2.1

XapaKTCpPU30BaTb (OHI/ICBIBaTB) O6H_[I/Ie n CHCI_II/I(I)I/I‘IeCKI/Ie XUMHNUYCCKHEC
BCIHICCTB, MOATBCPIKAAasA OMMMCAHUEC ITPUMEPAMU MOJICKYJIAPHBIX U NOHHBI

XUMHNYCCKHX peaKI_II/Iﬁ

2.2

COCTAaBJIATb YpPaBHCHHA peaKuHﬁ, MNOATBCPIKAAOINX CYIICCTBOBAHHC

BCIICCTBAMMU PA3JIMYHLIX KJIACCOB

2.3

IMPOrHO3NpPOBAThH CBOMCTBaA BCIICCTB B 3aBHCHMOCTH OT HX CTPOCH

XUMHNYCCKHX HpeBpaH_IeHI/Iﬁ B Pa3JIMYHBIX YCJIOBUAX

24

ClIeIoBaTh MpaBHJIaM IOJIb30BaHMS XUMHUYECKON MOCyI0i U jmadopatop
MpaBujIaM 0OpallleHus C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMHU
XUMHYECKHUX OIBITOB IO MOJYYEHUIO M COOMpaHHIO ra3000pa3HbIX Be

rasa)

2.5

MNpOBOAWUTL PCAKIHU, MMOATBCPIKAAIOIIUC KauyeCTBEHHBIM COCTaB pasia

OTBITHBIM TYTEM XJIOpUA-, OpoMua, Woaud, KapOoHart, gocdar, cuim




KaTUOHbI aMMOHHSA, HMOHBI H3YUCHHLIX MCTAJIOB, MPUCYTCTBYIO

HCOPraHUYCCKUX BCIICCTB

3 [To Teme: «XuMHUS U OKPYXKAFOILAS CPEIay
3.1 pacKpbIBaTh CMBICT OCHOBHBIX XuMudeckux nmousTuii: [1/IK BemiecTna; k
MPUMEHSTh OCHOBHBIE OMNEpPAlMUd MBICTUTENFHON JEATENbHOCTH —
12 000011IeH1Ee, CUCTEMATU3AIINIO, BBISBICHHE MPUYMHHO-CIEACTBEHHBIX C

BCIICCTB U XUMHUYCCKUX peaKHHﬁ; C€CTCCTBCHHOHAYYHbIC MECTOABI ITIO3HA

MOJICJIMPOBAHUE, IKCIIEPUMEHT (PEaJIbHbIN U MBICIICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kon

HPOBepﬂeMBIﬁ JIEMEHT COACPKaHUSA

1

HepBOHa‘-IaHBHBIG XHUMHUYCCKUC ITOHATHA

1.1

[Ipenmer xumuu. Poiib XMMUM B KU3HM 4eJIOBeKa. XHMHUS B CUCTeME HayK. Tena u

BelecTBa. GU3NYECKUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEIIIECTB

1.2

I[TousstTve 0 Meromax IIO3HaHMS B XuMuu. Yucrtele Bemectsa M cMecd. CrocoOnl

pas3zaeneHust cMecen

1.3

ATOMBEI H MOJICKYJIBI. Xumudeckne 3aeMeHThl. CHMBOJBI XHUMHYECKHX D3JIEMEHTOB.

[IpocTeie u ClnoKHBIE BENIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHUE

1.4

Xumudeckass ¢dopmyna. BaneHTHOCTP aTOMOB XMMHYECKHX JJEMEHTOB. 3aKOH
MOCTOSHCTBA cocTaBa BemiecTB. OTHocuTenbHass aToMHas Macca. OTHOCUTEIbHAs

MOJICKYJIApHas Macca. MaccoBast 10JIsI XUMHAYECKOTO 3JIEMEHTA B COSTMHCHUH

1.5

KomnuectBo BemectBa. Monbs. MonsipHas macca. B3amMOCBSI3b KOJMMYECTBA, MAacChl U

quciia CTPYKTYPHBIX CIUHULL BCIICCTBA. Pacué€trl o (bopMynaM XUMHUYECKHUX COCIUHECHUIN

1.6

dusnyeckue U XMMHUYECKHE SIBJICHMs. XUMHUYECKas peakuus M €€ MpPU3HAKU. 3aKOH
COXpAaHEHHs Macchl BellecTB. XHUMHUYECKue ypaBHeHMs. Kiaccuukamuss XUMHYECKHX

peakiuii (CoeIMHEHUs, pa3IoKeHUs, 3aMelIeHHsI, 0OMeHa)

1.7

XUMHUYECKUI IKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHUYECKOW MOCYJI0M, C MpaBUiIaMu paboThI B
naboparopun W mpuéMamMu OOpaIIeHUs] ¢ JIadOpaTOpHBIM 00OpYNOBaHHEM, M3yYCHHE U
onucaHue (QU3NUECKUX CBOWCTB 0Opas3loB HEOPraHWYECKHX BEILIECTB, HaOJIOJCHHE
¢u3nveckux (TIaBJIeHUE BOCKA, TasHUE JIbJa, pACTHPAHHE caxapa B CTYyIKe, KUIEHUE U
KOHJIEHCALlUsl BOJbI) M XMMUYECKHX (FOPEHHE CBEUH, IPOKAIMBAHNE METHON MPOBOJIOKH,
B3aMMOJICIICTBHE MeJla C KHUCJIOTOM) sIBIICHHMH, HAOMIOJCHHWE M ONUCAaHWE NPU3HAKOB
IPOTEKAaHUs XUMHYECKHX peakuuil (pas3jlokeHue caxapa, B3aUMOJEHCTBHE CEpHOM
KUCJIOTBl C XJOopuaoM Oapusi, pasznoxenue ruapokcuga Meau(ll) mpu HarpeBaHuH,
B3aMMOJICCTBHE skere3a ¢ pactBopoM comu menu(ll), m3ydeHue crnocoOOB pasencHus
cmeceil (C MOMOUIbIO MarHuTa, (WIBTPOBAHWE, BbIIAPUBAHMUE, AUCTHILIALMA,
xpomarorpadusi), IpoBeleHHEe OYUCTKH TOBAapEHHOW COJM, HAONIOJCHHE M OIMCaHHE
pe3yNbTaTOB MPOBEJCHUS OIbITa, WJUTIOCTPUPYIOLIETO 3aKOH COXpPaHEHHs] Macchl,

co3J1aHle MoJiesiel MOJIeKy (I1apOCTEePKHEBBIX)

Baxwueiimine MNPpEACTAaBUTCIIN HCOPraHNYCCKUX BCIICCTB




2.1

Boznyx — cmech rasos. CocraB Bo3ayxa. Kuciaopog — 27€MEHT M IIPOCTOE BELIECTBO.
Haxoxxaenue kuciaopoaa B NpHpoJe, (U3MUECKHE M XUMHUYECKHE CBOMCTBa (peakuuu
ropenusi). Oxkcunsl. Ilpumenenue xkucimopoga. CrocoObl TOMY4YEHHs KHUCIOpOAa B
naboparopun U mnpomsbinuieHHOcTH. KpyroBopor kuciopoga B mpupone. O30H —

AJUIOTpOITHAaA MOI[I/I(bI/IKaI_II/IH KHCJIOpoJda

2.2

TermnoBoil 3¢ ¢dexkT XUMHUUECKOW peakuuu, TEePMOXHMHUYECKHUE YpPaBHEHHUS, 3K30- U
9HIOTEPMHUUECKUE peakuuu. TOIINBO: yroidb U METaH. 3arpsa3HEHUE BO3yXa, YCHICHHE

NapHUKOBOTO 3(dekTa, pazpylieHne 030HOBOTO €05
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Bonopon — snemenT u npocroe BemecTBo. HaxoxieHrne Bogopoaa B Ipupoe, puzuueckue u

XUMHUYECKUE CBOMCTBA, MPUMEHEHHUE, CIOCOOBI MoTyueHust. KucioTs! u comu

2.4

MounsipHbiit 00BEM ra3oB. Pacu€Tbl Mo XUMUYECKUM YpaBHEHUSIM

2.5

®dusnyeckue cBoicTBa Boabl. Bona kak pactBoputenb. PactBopel. HackleHusie u
HEHACBIIIEHHbIE pacTBOpbl. PacTBOpUMOCTh BeliecTB B Bojae. MaccoBasi A0Jsl BELIECTBA B
pactBope. XuMHUECKHE CBoMcTBa BOJbl. OcHOBaHMs. Ponb pacTBOpOB B MpuUpoje U B
JKU3HM YesioBeka. KpyroBopot Bobl B pupojie. 3arpsi3HeHrne NpupoAHbIX BoA. OxpaHa u

OYMCTKA MPUPOJIHBIX BOJ

2.6

Knaccudpukanus nHeopranwdeckux coeauHenmit. Oxcuapl. Knaccudukaius OKCHIOB:
coyieoOpa3yromniiue (OCHOBHBIE, KHCJIOTHBIE, aMQpOTEpHbIE) U HecoJeoOpasyoIne.
Homenkmarypa okcunoB. dusnueckue M XUMHUYECKHE CBOMCTBAa OKCUAOB. [lomyuenue

OKCHJIOB

2.7

OcHoBanus. Knaccudukamusi ocHOBaHMi: WIENOYM UM HEPACTBOPUMBIE OCHOBAHMSL.
Homenkmarypa ocHoBanui. ®Ousznueckue W XHUMHUYECKHE CBOWCTBA OCHOBAHHUI.

[Tomy4yenue ocHOBaHUI

2.8

Kucnotel. Knaccudukamnus kucinor. Homenknarypa kucior. @u3ndeckue U XUMHUECKHE

cBoiicTBa kUCHoT. P akruBHoctn MmetaiuioB H.H. bekerosa. [lonyyenue kucinor

2.9

Comu. Homenkiatypa coneil. @uznueckue U XuMU4eckue cBoictBa cosieil. [lonydenune

coien

2.10

I'eneTmyeckas CBA3b MCXKAY KilaCCaMU HEOPTraHUYCCKUX COG,Z[I/IHGHI/Iﬁ

2.11

XUMUYECKUN HKCIEPUMEHT: KauyeCTBEHHOE OIpe/esieHHe COJEpKaHUs KHCIopoaa B
BO3/yXe, IOJIyueHHe, COOMpaHHe, pAcIO3HABaHHE W M3YYCHHE CBOMCTB KHCIOPOAA,
HaOJt0/IeHne B3aUMOJICHCTBUSL BEIIECTB C KUCJIOPOJOM M YCIIOBUS BO3HUKHOBEHMSI U
IpeKpalieHust TopeHus (moxapa), 03HaKOMJICHHE ¢ 00pa3laMi OKCHJOB M ONUCaHHE UX

CBOWCTB, IIOJIyuy€HHME, CcOoOHMpaHMe, paclO3HAaBaHUE M HU3y4YEHHE CBOWMCTB BOJOpOJA




(ropenue), B3aumojencTBue Bopopoga ¢ okcuaom Meau(Il) (Bo3MOKHO MCIOJIB30BAHUE
BUJIEOMAaTEpHAaJIOB), HaOoieHne 00pa3I0B BEIIECTB KOJIUYECTBOM | MOJIb, HCCIIeOBaHNE
0COOEHHOCTEeH PAcTBOPEHHUsI BEUIECTB C PA3IMYHON PACTBOPUMOCTHIO, TMPUTOTOBJICHUE
pacTBOPOB € ONPEACIEHHON MacCOBOM J0JIE PaCTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE
BOABI C MeTaJulaMu (HaTpueM W KaiblueM) (BO3MOXKHO  HCIIOJIb30BAHUE
BUJICOMaTEpHUAIOB), OIpENEJICHHEe pPACTBOPOB KHUCIOT U IHEJIOYeHl ¢ TOMOIIBIO
WHIMKATOPOB, HCCJIEIOBAaHUE OOPa3[0OB HEOPTaHWYECKUX BEIIECTB PAa3IMUYHBIX KIACCOB,
HaOJrOIeHue WM3MEHEHUS OKpPAacKM HMHIMKATOPOB B pAcTBOpax KHUCIOT W IMIETOYEH,
nu3ydeHue B3zaummojiercTBus okcunma meau(Il) ¢ pacTBopoM cepHON KHCIOTHI, KHUCIOT C
MeTaUIaMH, PpEaKUUN HEUTpaJM3aluy, IO0JIydeHHUE HEPACTBOPUMBIX OCHOBAHMWIA,
BBITECHEHUE OJHOTO MeTajlla JPyr'MM M3 pacTBOpa COJIU, PELICHHE 3KCHEPUMEHTATbHbBIX

3aJ1a4 1Mo TeMe «BakHeHIme KiIacchl HCOPTraHNYCCKUX COE€IUHEHMI

[Iepuonnueckuii 3akoH u [lepuonnueckas cucremMa XxumMuaeckux 3aneMmenTos 1. 1.
MenneneeBa. CtpoeHre aTOMOB. XUMHUUYECKast CBsA3b. OKUCIUTEIHFHO-BOCCTAHOBUTEILHBIE

pe€aKnuun

3.1

HepBLIe IOIIBITKHU KHaCCI/I(i)I/IKaLII/II/I XHUMHYECKHUX 3IEeMEHTOB. [IoHATHE O rpynmax CXOoAHbIX
3JICMCHTOB (HIGJIOLIHI)IC U IICJIOYHO3CMCIIbHBIC MCTAJUJIbI, TI'aJIOTCHbI, HWHCPTHBLIC FaSI)I).

DneMeHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUIBI U TUAPOKCUIBI

3.2

Ilepuonuueckuit 3akoH. lleprommyeckas cucteMa XuUMHUYECKHX osneMeHToB J[.U.
Menpeneesa. Koporkonepuoanasi u jymmHHOTIEpHOIHAS PopMbl [leprnoandeckoil CHCTeMbI
xumuueckux snemeHtoB .M. MenaeneeBa. [lepuoast u rpynmbl. @U3HUECKUN CMBICI

MIOPSIAKOBOTO HOMEPA, HOMEPOB IIEPUOAA U IPYIIILI JJIIEMEHTA

33

Crpoenne aromoB. CocrtaB artoMHbIX szaep. M3oromsl. Onektponbsl. CrpoeHue
AJICKTPOHHBIX 000J10YeK aTOMOB MepBbIX 20 XUMHUYECKHUX 3eMeHToB [lepmomnueckoi
cuctemsl J[.M. MenneneeBa. XapakTepuCTHKa XUMHUYECKOIO AJIEMEHTA I10 €r0 MOJI0KEHUIO

B [lepnonnueckoit cucreme /[.1. MenneneeBa

3.4

3aKOHOMepHOCTI/I HN3MCHCHU paanyca aTOMOB XUMHYCCKUX DJIEMCHTOB, METAJINIMUYCCKUX U
HEMETaIJINYSCKUX CBOMCTB IO rpynmaMm u rnepuogam. 3HadeHue HepnozmquKoro 3aKOHa
u Hepﬂonnqecxoﬁ CUCTCMblI XMMHWYCCKUX JJICMCHTOB JIA PAa3BUTHA HAYKH U IIPAKTUKH.

J.N. MenneneeB — yu4€HbIN U TpakJaHUH

3.5

XuMmuyeckas CBSI3b. KoBanenrnas (momnsipHas u HETOJISIPHAS ) CBSI3b.

DNEeKTPOOTPULIATETFHOCTh XUMHUECKUX 3JIeMeHTOB. MoHHas CBs3b

3.6

Crenenn oxkuciieHns. OKHCIUTEILHOBOCCTAHOBUTEILHBIE pCaKIuu. Hpoueccm OKHUCJICHUA




1 BoccTaHOBJICHUA. OKHCIUTEIIN U BOCCTAHOBUTECIIN

XUMUYECKUN HKCIEPUMEHT: H3yuyeHue oOpa3loB BEILIECTB METAJIOB UM HEMETAJJIOB,

B3aUMOJICUCTBUE TUAPOKCHAa LHHHKa C PaCcTBOpPaMU KHCJIOT H H_ICJ'IOIICI‘/'I, IIPpOBCACHUC

3.7
OIIBITOB, MWJIIOCTPHUPYIOIUX MPHUMEPLI OKUCIUTCIIBHO-BOCCTAHOBUTCIIbHBIX pCaKI_[I/If/'I
(ropeHue, peakIuu pa3ioKeHUs, COCTHHCHHUS )
9 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

BemectBo 1 xumuueckas peakuus. [loBropenue

1.1

[lepnonnueckuii 3akoH. [lepnoanueckas cucreMa XuMU4YecKux snemeHToB J[.1.
MenpeneeBa. CTpoeHuE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHHUU CBOMCTB
XUMUYECKHX OJJIEMEHTOB MEPBBIX TPEX IEPUONOB, KW, KaJIbLUSI M HX
COCIMHEHUII B COOTBETCTBMM C IIOJIOKEHUEM D3JIeMeHTOB B Ilepmonmdeckoit

CUCTCMC U CTPOCHUCM UX aTOMOB

1.2

CrpoeHue BeliecTBa: BHJBI XUMHUYECKOW CBSI3M. THUIBI KPUCTAJUIMUECKUX
pEeLIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIA KPUCTAUNIMUECKON PEIIETKU U
BUJa XUMHUYECKoW cBs3u. Kiaccudukanus W HOMEHKIATypa HEOPTaHWYECKUX
BEIECTB (MEXAYHApOAHAsT W TpUBHAIbHAs). XMMHUYECKHE CBONCTBA BEIECTB,
OTHOCAILUMXCA K  pPa3jJMyHbIM  KJacCaM  HEOPraHWYECKUX  COCIAUHEHHUI,

TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Knaccudukanys XuMHUUecKUX peakiuil Mo pa3iIuyHbIM MpU3HAKaM (IO YUCIY U
COCTaBy YYACTBYIOIIMX B PpEAaKUUH BELIECTB, IO TEIUIOBOMY 3(PQeKTy, o
MU3MEHEHUIO CTETEHEN OKUCIEHMS] XMMHUYECKHUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
y4acTHIO KaTaJln3aTopa). OK30- U DHIOTCPMUYECKUE  PEaKIMH,

TEPMOXUMHUYECKUE YpaBHEHUS. [IOHATHE O CKOPOCTH XMMUYECKON peakLMu

1.4

[Tonatue 06 oOpaTUMBIX M HEOOPATUMBIX XUMHUYECKUX peakiusax. [lonsrue o
TOMOTE€HHBIX U T€TePOreHHBIX peakuusax. [IoHsITHe 0 XUMHYECKOM paBHOBECHHU.
@DakTopbl, BIMIIOIMIME HAa CKOPOCTh XHMHUYECKOM pEaKkIuh U TOJIOKEHHUE

XUMHYCCKOI'O0 paBHOBECUA

1.5

OKHCIINTENBEHO-BOCCTAHOBUTEIIBHBIE peakuuu, 3JIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHON  peakuuu.  CocTaBieHHe — ypaBHEHMMU

OKHCIIHNTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKuHﬁ C HCHOJB30BAaHHECM  MCTOJA




3JIEKTPOHHOTO OajaHca

1.6

Teopust AIEKTPONUTUUECKONW IUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIMTHI.
Karnonsl, annoHsl. MexaHu3M IUCCOLMALIMN BEUIECTB C PA3JIMYHBIMH BHJIAMU
XUMHAYecKOo cBsi3u. CreneHb auccouuanuy. CUIbHBIE U CIIa0ble AJIEKTPOJIUTHL.
Peakiuu moHHOTO OOMEHa. YCIIOBUS TPOTEKAHUS PEaKIUi WOHHOTO OOMEHa,
IIOJIHBIE M COKpAlllEHHBbIE HWOHHBIE ypaBHEHUs peakuuil. CBONCTBa KHCIIOT,
OCHOBAaHMH U coJied B CBeTe€ MPEACTaBICHUN 00 3IIEKTPOIUTHYECKON

JAUCCoranu. KauecTBeHHbIC pCaKuu Ha UOHBI. IlonsaTue o TUAPOJIN3C colen

1.7

XUMUYECKUN HKCHEPUMEHT: O3HAKOMJIICHHE C MOJECISIMH KPUCTAIUIMYECKUX
pemETOK HEOPraHMYECKUX BEIIECTB — METANIOB M HEMETAJIoB (rpadura u
anMasa), CIOKHBIX BEIIEeCTB (XJIOpHUIA HATPHsl); HCCIEIOBAHHUE 3aBUCHUMOCTHU
CKOPOCTH XUMHYECKOW PEaKIUU OT BO3ICHCTBHUS pPa3IUYHBIX (DAKTOPOB;
UCCJIEIOBAHNE  DJIEKTPONPOBOJHOCTHM  pacTBOPOB  BEHIECTB,  Ipoliecca
JUCCOIMAIMU  KHUCJIOT, Ieiaoued u cojied (BO3MOXKHO  HCIOJIb30BAHME
BUJICOMATEPHAIIOB); TPOBEJICHUE OMBITOB, WILIIOCTPUPYIOMINX MPU3HAKH
NPOTEKaHUsl peakiuii HOHHOTO oOMeHa (oOpa3oBaHME OcajKa, BhIICICHHUE Ta3a,
o0pa3oBaHHe BOJbBI); OMBITOB, WJUTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTENBHBIX peakuuil (TOpeHue, peakiuu pas3lioKeHHUs, COCIUHEHUS),
pacrno3HaBaHUE HEOPTraHMYECKUX BEUIECTB C MOMOLIBI) KAaYECTBEHHBIX PEAKLIMIA

Ha WOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3aJia4

HemeTamne! 1 ux COCAUHCHUS

2.1

OOmast  xapakrepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHMsS  aTOMOB,
XapaKkTepHble cTereHn okucieHus. CTpoeHne U GpU3NUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHMHUYECKHME CBOMCTBA Ha MpPHUMEPE  XJOpa
(B3auMozeicTBUE C MeTallaMH, HeMeTalylaMM, IIejao4aMu). XJIOPOBOAOPO.I.
ConsiHast KUCIOTa, XUMUYECKHE CBOMCTBA, MOJIy4yeHHe, npuMeHeHue. JleiicTBue
XJIOpa U XJIOPOBOJOPOAA HAa OpraHU3M 4YelloBeKa. BakHeiline XJIOpuibl U UX

HAXOXJIEHUE B MIPUPOJIE

2.2

OOmast xapakTepuctuka 3jeMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTpPOSHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue u (pusmueckue cBOMCTBA
OPOCTBIX BEIIECTB — KHCIOpPOJa W Cepbl. AJUIOTPOIHBIE MOIU(PHUKAINN
KUCJIOpoJa M cepbl. XUMHUYECKHE CBOMCTBA cepbl. CepoBOIOpOJ, CTPOCHHE,
¢usnueckue M XUMHUECKHEe CBOMCTBA. OKCHABI Cepbl KaK MPeICTaBUTEIH

KHUCJIOTHBIX OKCHIOB. CepHaﬂ KHCJIO0Ta, (1)I/I3I/I‘~I€CKI/IC 1 XUMHYECKHE CBOMCTBA




(obmue Kak mpeacTaBUTEN Kjacca KUCIOT M cnenuduueckue). XUMHUYECKUE
peakuuu, Jekallye B OCHOBE MPOMBIIUIEHHOTO CHoco0a MOJTy4YeHHUs CEpHOM
kuciotel. [lpumenenune. Conu cepHON KHUCIOTHI, KaueCTBEHHAs pEaKlMs Ha
cynbdaT-uoH. HaxoxaeHue cepsl U €€ COCIMHEHH B TPHUPOJC. XUMUUYECKOE
3arps3HEHUE OKPY’KAIOMIeH cpellbl COSAMHEHHUSIMU cepbl (KUCIOTHBIE IO,

3arpsi3HEHUE BO3/yXa U BOAOEMOB), CIIOCOOBI €T0 MPeI0TBPAIICHHS
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OO6mass xapakTepucTuka »3jeMeHTOB VA-rpynnbl. OcCoOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIIEHUA. A30T, paclpoCTpaHEHHUE B MPUPOJE,
¢u3mueckne U XUMU4eckue cBoiictBa. KpyroBoport asora B mpupoje. AMMHAK,
ero ¢usznyecKkue M XMMHUYECKHE CBOWCTBA, MojdydyeHHe u mpumenenue. Conu
aMMOHUSI, UX (PU3NYECKUE U XUMHUECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas
peakuuss Ha MOHbI aMMOHUS. A30THas KHCJIOTa, €€ MolydeHue, (pu3nyeckue u
XMMHUYEeCKHe CBoicTBa (0OIIMEe Kak MpPEeACTaBUTENsS Kiacca KHCIOT U
cnenuduueckue). Vcnonb3oBaHue HUTPATOB W COJIEM aMMOHHSI B KayecTBE
MUHEpPATbHBIX ynoOpeHuil. XuMHUYECKOe 3arps3HEHHE OKPYKaIoLIEH Cpelbl
COECIMHEHUSIMH a30Ta (KUCJIOTHBIE [O0XKIU, 3arpsi3HEHUE BO31yXa, IOYBHI U

BOZI0OEMOB)
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®docdop, amrorpornHbie Moaudukanuu ¢ocdopa, GU3NIECKHEC U XUMUUYCCKUC
croiictBa. Oxcun docdhopa(V) u  dochoprHas kucnora, QGU3NIECKUE U
XMMHUYECKHE CBOWCTBa, MoiydeHue. Vcmomp3oBanue ¢ocdaroB B KadecTBe

MHUHEpaJIbHBIX YA00peHU

2.5

OOmast xapakTepuctuka 3jeMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepPHBIE CTENEHW OKUCICHUS.  YTJIEepOoJ,  aJUIOTPOIHBIE
MOJU(UKAIMK, PACIPOCTPAHEHHE B TpHUpPOJAE, (U3NYECKHEe MU XUMHUYECKHUE
cBoiicTBa. Ancopobuusi. Kpyrosoport yriaepona B npupoze. OKCupl yriiepoaa, ux
¢usznyeckue W XUMHUYECKHWE CBOICTBa, [EHCTBUE Ha JKHUBbIE OPraHHU3MBI,
NOJYYeHHUE U MPUMEHEHHUE. DKOJIOTUYECKHE MPOOJIEMBI, CBSI3aHHBIE C OKCHIOM
yraepona(IV); rumore3a m1o0anbHOrO MOTEIUICHHUS KIWMATa; IMapHUKOBBINA
3¢ dexT. YroapHas KHCI0Ta U e€ collu, UX (PU3NYecKue U XMMUYEeCKHEe CBOMCTBRA,
nojgydeHne | mnpuMeHeHue. KadecTBeHHast peakinusi Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEAUIIMHE, POMBIIIEHHOCTH U CEIbCKOM

X039UCTBE

2.6

HepBOHa‘-IaJII)HI)IG MOHATHS 00 OpPraHn4€CKUX BCUICCTBAX KaK O COCIHMHCHUAX

yrjepoaa (MeTaH, OTaH, OTWJICH, AlCTWJICH, OJTAHOJI, TIJIMICPHUH, YKCYCHasd




kuciora). VX coctaB u Xxummueckoe crtpoeHue. [loHsATHe O OHMONOTHYEcKH
Ba)KHBIX BEIIECTBAX: KUPaX, OCNIKax, YriIeBoJaxX — M X POJIM B KH3HH YEIOBEKA.

MaTepI/IaJILHOG CAUHCTBO OPraHUYCCKUX U HCOPTraHUICCKUX COC[[I/IHCHI/Iﬁ

2.7

Kpemuuii, ero ¢pusndeckrne 1 XMMUYECKHE CBOICTBA, MOJTyYSHHUE U TPUMEHEHHE.
Coenunenus kpemHuss B mpupoge. OOmme mnpeactaBieHUss 00 oOKcuue
kpemuusA(IV) u kpemuueBoit kuciore. CUIHMKATBl, X UCIOJIB30BAaHUE B OBITY,
MEAMIIMHE, MPOMBINUICHHOCTH. BakHeWlnue CTpOUTEIbHbIE MaTepHabl:
KepaMuKa, CTEKJO, LIeMEeHT, OeToH, ene300eToH. I[IpoGieMsl OGe3omacHOro

HCITIOJIB30BaHUA CTPOUTCIIbHBIX MaTCpHUAJIOB B HOBCCIIHGBHOfl KHU3HHU

2.8

XUMUYECKUI SKCIIEPUMEHT: H3y4YeHHE OOpa3l0B HEOPraHWYECKUX BELIECTB,
CBOMCTB COJIIHOM KHCIIOTHI; MPOBEIEHUE KAaueCTBEHHBIX pEaKUUid Ha XIOpHU-
WOHBI ¥ HAONIOJACHWE TMPU3HAKOB WX MPOTEKAHHS, OIBITHI, OTPAXKAIOIIHE
busnyeckue U XUMUYECKHE CBOMCTBA TrajJOreHOB M UX COCAMHEHHH (BO3MOXKHO
UCIIONB30BAaHUE BHUACOMATEPUAJIOB); O3HAKOMIJICHHE C oOOpa3lamMu XJIOPHUIOB
(ramoreHnioB); O3HAKOMJIEHWE C oOpasmaMu cepbl W €€ COeAUHEHUSIMHU
(BOBMOXKHO ~ HCIIOJIb30BaHME  BHUJAEOMATEpUaAoOB); HaOIIOJEHHME Impoliecca
oOyrnuBaHusl caxapa IOJ| JE€WCTBUEM KOHLEHTPHUPOBAHHON CEPHOMN KHUCIIOTHI;
U3y4YeHHE XUMUYECKHUX CBOMCTB pa30aBlIEeHHOW CEpHOM KHUCIOTBHI, MPOBEICHHE
Ka4eCTBEHHOM peaklnu Ha cynb(ar-MuoH W HaOMOJeHHe TMpHu3HaKa eé
MPOTEKAHUs; 03HAKOMJICHHE C (PM3MYECKUMHU CBOWCTBaMH a30Ta, ¢ochopa U ux
COeMHEHU (BO3MOXKHO UCIOJb30BAaHHUE BUICOMATEPHANIOB), OOpa3amu
a30THBIX U (pochopHBIX yaoOpeHuit; molydeHune, cooupanue, pacro3HaBaHue U
U3y4YCeHHE CBOWMCTB aMMHUaKa; MpPOBEIACHHE KayeCTBEHHBIX pPEaKIUil Ha HOH
ammMoHuss W (ochaT-WOH W UW3yUYEHHUE TMPU3HAKOB WX IMPOTCKAHMS,
B3aMMOJICCTBUE KOHIICHTPUPOBAHHOW a30THOM KHCJIOTHI C MEIbI0 (BO3MOXKHO
UCTIONB30BAaHUE BHJIEOMATEPUANIOB); H3YYCHHE MOJIENCH KPUCTAUIMYECKUX
peméTok anmMasa, rpaduTa, QymiepeHa; 03HaAKOMJIEHUE C TIPOILIECCOM aJCOPOIIHI
pPacTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YTIIEM U yCTPOMCTBOM MPOTUBOTa3a;
noJiyueHue, coOupaHue, paclio3HaBaHUE U U3YUYEHHE CBOMCTB YIJIEKUCIIOTO ras3a;
IpOBeJIcHHE Ka4eCTBEHHBIX peaklnii Ha KapOOHAT- U CUJIUKAT-UOHBI U U3y4YeHUE
NPU3HAKOB WX TMPOTEKAHWsS; O3HAKOMJICHHE C TMPOMYKIUEH CHIUKATHOU
IPOMBIIIEHHOCTH; PEllIeHNe SKCIIEPUMEHTANIBHBIX 33/1a4 10 TeMe «Baxkneimue

HEMCTAJIJIBI U UX COCOUHCHU A

MeTamisl 1 ux COCIUHCHUA




3.1

OO6mias xapakTepucTUKa XUMHUECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUM MX
nonoxxkenusi B Ilepuomuueckoit cucreme Xumudeckux diemMentoB J[.U.
MenneneeBa u ctpoenust aroMoB. CTpoeHre MeTauioB. MeTtanndeckas CBs3b U
METaJUIMUecKasi  KpUCTAJUIMYECKas  pemeérTka.  DJIEKTPOXUMUYECKHH  Psij

HaHpﬂ)KCHI/Iﬁ MCTAJIJIOB

3.2

duznuecKkue U XMUMHUYECKHUE CBOMCTBA MeTauloB. OOIIue CrocoObl MOTyYeHHS
MeTauioB. [IoHATHE O KOPPO3UM METAJIOB, OCHOBHBIE CIIOCOOBI 3alTUTHI UX OT
koppo3uu. CraBsl (CTalb, YyTyH, AIOpaTIOMUHUN, OpOH3a) U X MPUMEHEHHE B

OBITY U IPOMBILIIEHHOCTH

3.3

[Ilenouynsle Meramwibl: mnojoxkeHue B llepmomnueckoil cucremMe XHMMHUYECKUX
anementoB J[.M. MenneneeBa; CTpoeHHE MX aTOMOB; HaXOXKJEHHUE B IPUPOJE.
du3nyeckrue 1 XUMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kainus). OKkcuasl U
TMJIPOKCUABI HaTpus M Kanusd. lIpuMeHeHue UIeNOYHBIX METAUIOB U HX

COEIMHEHUN

3.4

IIlenouyno3eMenbHbIE  METAUIBI MarHUM W KalbLMi:  IIOJOXKEHHE B
[lepuoanueckoil cucreme xumudeckux snemeHToB .M. MenneneeBa; ctpoeHue
UX aTOMOB; HaxOoxAeHHe B mpupoge. Pusnueckue M XUMUYECKUE CBOMCTBA
MarHusi W Kaublus. BaxkHelimue coeAuHEHUs Kalblus (OKCHA, THUIPOKCHI,

conu). JKEcTKOCTh BOJIBI U CLIOCOOBI €€ yCTpaHEHUS

3.5

AmoMuHuil: nonoxenue B [lepuonnyeckoii cucteme XuMu4eckux sneMenTos /.M.
MeHnneneeBa; CTpOCHME aroma; HaxoxiaeHue B mnpupone. Dusmyeckue u
XUMHYECKHUE CBOMCTBA aTFOMUHUS. AM(OTEpHBIE CBOWCTBA OKCHIAa W THIPOKCHIA

AJIFOMHUHUA

3.6

Kene3o: nonoxenue B Ilepuoandeckoid cucremMe XMMHYECKUX 3jieMeHTOB J[.1.
MeHpeneeBa; CTPOCHME aToMma; HaxoXJIeHHe B Tmpupojae. DU3UYECKHE U
XUMHYECKHE CBOMCTBa xene3a. Okcumpl, TUApokcunasl U conm xenesa(ll) u

xkene3a(lll), ux cocras, CBOICTBA U TTOJTyYCHHUE

3.7

XUMHUYECKUI IKCTIEPUMEHT: O3HAKOMJICHHE C 00pa3laMH METaJJIOB M CILIABOB,
uX (U3NYECKUMU CBOWCTBAMU; H3YYCHHE pE3YyJbTaTOB KOPPO3HH METAJIOB
(BO3MOXHO HCIIOIB30BAHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJICHCTBUS
OKCHJa KaJbllUd M HaTpusi C BOJOM  (BO3MOXHO  HCIOJIb30BaHUE
BU/IEOMATEPHAJIOB); UCCIIEIOBAHUE CBOWCTB JKECTKOW BOBI; MPOIECCa TOPEHHUS
xKele3a B KHCIopoze (BO3MOYKHO MCIIOIh30BaHNE BUICOMATEPHAIIOB); IPU3HAKOB

IMPOTCKAHUS KAa4YCCTBCHHBIX peaKum?I Ha HMOHBI (MaFHI/IH, Kajablus, aJJtOMHHHA,




nuHka, kenesa(ll) u xxenesa(Ill), menu(ll); HabnroneHre u onycanue NPoOIECCOB
OKpallMBaHUS IUIAMEHW WOHAMHM HATpus, Kalusi W Kalublus (BO3MOXKHO
UCIIOJIb30BaHUE  BHJICOMATEPUANIOB); HCCIEJOBAaHUE aM(OTEPHBIX CBOWCTB
THJPOKCHA AIOMHUHUS W THAPOKCHIA IIMHKA; PEIICHHE SKCIIePUMEHTAIbHBIX

3aJ1a4 1o TeMe «BakHeHIe MeTallbl U UX COSIMHCHU

XHUMHS U OKpyXKarolas cpena

4.1

HoBpie martepuansl u TexHosoruu. BemiectBa M Marepualbl B MOBCEAHEBHOU
JKA3HU YeJoBeKa. XHMMHS W 30pOBbe. be3omacHoe MCHoiab30BaHUE BEUIECTB U
XUMHYECKUX peakuuii B ObITy. IlepBas momois mpu XUMHYECKUX O0XKOrax M

OTPAaBJICHUSIX

4.2

OCHOBBI 3KOJIOTHYECKON IPaMOTHOCTH. XUMHUYECKOE 3arpsi3HEHUE OKpYyXKarollen
cpeast ITJIK. Ponp Xxumum B pemieHuu skojiorudeckux npobneM. Ilpupoansie
UCTOYHUKH YTIJIEBOJOPOJIOB (yroijib, MPUPOAHBIA Ta3, HEPTH), MPOIYKTHI HX

nepepaboTKH, UX POJb B OBITY ¥ MPOMBIIIIEHHOCTH
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XUMHYECKUM IKCIICPUMCHT. U3Yy4YCHHC 06paau013 MaTcpHraioB (CTeKJ'IO, CIIJIaBBbI

METAJIJIOB, TOJIMMEPHBIE MaTEpUAIIbI)




IPOBEPSIEMBIE HA OI'D 11O XUMHWHU TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOMN
ITPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Konx nposepsiemoro
TpeboBaHUs

HpOBepﬂeMble Tpeﬁonaﬂnﬁ K IIPEAMETHBIM pe3yjabTaTaM
0a30BoOro YPOBHS OCBOCHUA OCHOBHOM 06p330BaTeJILHOﬁ
nmporpaMMmbl OCHOBHOTI'O o0mIero 06p330BaHI/lﬂ Ha OCHOBE
d1rocC

IIpencrasnenue:

1.1

O TI03HABAEMOCTH SIBICHUH TPUPOABI, TOHUMaHUE OOBEKTUBHOMN
3HAYMUMOCTH  OCHOB  XUMHMUYECKOM HayKu Kak  oOnactu
COBPEMEHHOT'0 €CTECTBO3HAHMSI, KOMIIOHEHTa OOIIeH KyJIbTYphl U
MPaKTUYECKOW  JIeATEIbHOCTH  4YeJIOBeKa B YCIOBUSAX
COBPEMEHHOro OOIIecTBa; IMOHMMaHUE MeECTa XHUMHUHU Cpelu

JIPYTUX €CTECTBEHHBIX HAyK

1.2

0 HAayYHBIX MCTOJaX IMO3HAHUA, B TOM YHCJIC SKCIICPUMCHTAJIbHBIX
U TCOPCTHYCCKUX MCTOHAaX HCCICAOBAHUA BCHICCTB W MU3YUYCHUS
XUMHNYCCKUX peaKuHﬁ; YMCHHUEC HUCHOJbB30BATH MOACIU JJIA

00BACHEHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 c¢epax MnpodecCHOHAIBHOW JESTENbHOCTH, CBS3aHHBIX C
XUMHEH M COBPEMEHHBIMM TEXHOJIOTUSIMH, OCHOBAaHHBIMU Ha
JOCTHKEHUSX XUMHUECKOW HAayKH, YTO MO3BOJUT OOYyYaroIUMCs
paccMaTpuBaTh ~ XMMHIO  Kak  cdepy  cBoeid  Oyaymei
pohecCHOHATILHON AESITETLHOCTU U CENIaTh OCO3HAHHBIN BHIOOP
XUMUHU Kak NMpo(UIBHOTO HpeAMeTa NpU IMepexojie Ha YpOBEHb

cpeaHero odmiero oopazoBaHus

Brnanenne cucreMoil XMMHYECKUMX 3HAHUNW U yMEHHUE NPHUMEHSTh

CUCTCMY XUMHUUCCKUX 3HaHI/II>'I, KOTOpasa BKIKOYACT:

2.1

Ba)XKHEHIINEe XUMHUYECKHE TOHATHUS: XMMHYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, BEHIECTBO, IPOCTOE U CIOKHOE BEIIECTBO, OJHOPOAHAS
Y HEO/IHOPOJHAsl CMECh, OTHOCUTEJIbHBIE aTOMHAsI U MOJIEKYJIIpHAs
MacCChbl, KOJIMYECTBO BCIICCTBA, MOJIb, MOJIsIpHAsA Macca, MOJBIprIﬁ
00BEM, OKCHJ, KHCIIOTA, OCHOBaHME, CONb (CpeAHsss), XUMUYecKast

pCaKknud, pCaKuuu COCAMHCHUSA, PCAKIHUN PaA3JIOKCHUSA, PCAKIINN




3aMeIeHHs], Peakui 00OMEHa, TeTUIOBOM A(PEKT peakiuu, IK30- U
SHIOTEPMHUUECKHE PEAKIIUH, PACTBOP, MACCOBAst JOJISI XUMHIECKOTO
SNIEMEHTa B COCJUHEHHM, MaccoBas JOJisg M HpPOLIEHTHAs
KOHIICHTpaNus BEIIECTBA B PACTBOPE, SAPO aTOMa, 3JIEKTPOHHBIH
CIIOW aToMma, aTOMHas OpOMTalb, PaJAUyC aTOMa, BaJEHTHOCTb,
CTCIICHb OKHUCJICHUSA, XUMHUUYCCKaAsA CBA3b, DJICKTPOOTPULIATCIIBHOCTD,
NOoJIsIpHAsT M HENOJIsIpHAas KOBAJICHTHAsh CBSI3b, HMOHHAs CBS3b,
MeTalyIyeckas CBs3b, KpUCTAUIMUECKas pemeérka (aToMHasd,
MOHHAs, METaJUIMYecKas, MOJIEKYyJspHas), MOH, KaTHOH, aHHOH,
SJICKTPOJIUT U HEIJICKTPOJIHUT, SJICKTPOJUTHUUCCKASA AUCCOoHaluA,
peaknuu HMOHHOTO OOMEHa, OKHCIHTEIbHO-BOCCTAHOBUTEIIHHEIC
pEeaKluy, OKHUCIUTEeb W  BOCCTAHOBUTENb, OKHCIEHHUE U
BOCCTAQHOBJICHHE,  DJIEKTPOJIM3,  XHMHYECKOE  paBHOBECHE,
oOpatumble W HEOOpaTHMBIE PEAaKIUH, CKOPOCTh XUMHUYECKON

peakuuu, katanusarop, ITJ1K, koppo3ust MeTasuioB, CILIaBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XMUMHH: 3aKOH COXPAHEHHSI MacChl,
nepuoguyeckuii 3akoH .M. MeHneneeBa, 3aKOH MOCTOSIHCTBA

cocCTaBa, 3aKOH ABOF&I{pO

23

TEOPUM  XUMHH:  aTOMHO-MOJIEKYJISIpHAass  TEOpUs, TEOpus

BJIeKTpOHPITH‘IGCKOfI JUucconmuanum

Brnanenne ocHOBaMM XMMUYECKOM TPaMOTHOCTH, BKITIOUAIOIIEH:

3.1

YMEHHE TIPaBWIBHO WCIIOJIb30BaTh M3YYCHHBIC BeEIIECTBA U
MaTepuaibl (B TOM YHCIIe MHUHEpAIbHBIE YIOOpEHUs, METaIbl U
CIUIaBbI, TPOAYKTHl TEpepadOTKH MPUPOAHBIX HCTOYHHUKOB
yIaeBoa0poAoB (yrisl, MPUPOAHOTO Ta3a, HepTH) B OBITY,
CCJIbCKOM XO3STUCTBE, HAa MPOM3BOJICTBE W MOHMMAHWUC 3HAYCHUS
KHUPOB, OCJKOB, YIJIEBOAOB JUIS OpraHM3Ma YeIOBEKa; yMCHHUE
MIPOTHO3UPOBATH BIIMSIHHE BEIIECTB U XMMHUYECKUX TPOIECCOB HA

OpTraHM3M YeJIOBeKa U OKPYKAIOUIYI0 MPUPOAHYIO CPELy

3.2

YMCHHUEC UHTCIPUPOBATb XUMHUYCCKNUEC 3HAHWA CO 3HAHUAMHA APYTIUX

y4eOHBIX TPEAMETOB

3.3

HaJIn4uec OIIbITa pa6OTBI C Pa3sINIHbIMU HUCTOYHHUKaMH

uHbopMallMu MO0 XMMHM (HaydyHas M Hay4YHO-NOMYJIsIpHas




JUTepaTypa, cJIoBapu, CIIPaBOYHUKH, HHTEPHET-PECYPCHI)
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YMCHUEC 00BEKTHUBHO OLICHUBATh I/IH(l)OpMaIII/II-O 0 B€HOICCTBAX, HUX
MNpEeBpallICHUAX W  I[PAKTUYCCKOM TNIPUMEHCHUU W  YMCHUC

HCIIOJIB30BaTh €€ IJId pCUICHUA y‘-Ie6HO-HO3HaBaTeJIBHBIX 3aga4

Bnagenue ocHOBaMM MOHSATUHHOIO ammapara U CUMBOJIUYECKOTO
A3blKa XUMHUHM [JJIs COCTaBieHHs (QOpMYyJT HEOpPraHWYEeCKUX
BEIIECTB, YPAaBHEHUW  XUMHUYECKUX  PEaKUUl;  OCHOBAMH

xumudeckort HomeHKIaTypbl (IUPAC u TpuBHanbHOi)

VYMeHne  OOBACHATH  CBSI3b  IIOJIOKEHUSI  JJIEMEHTa B
[lepuoanueckoii cHUCTEME € YHUCIOBBIMU XapaKTEPUCTUKAMU
CTPOEHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsia sAapa,
o0I1iee 4YUCIO DJIEKTPOHOB), pacIlpesielIeHUeM 3JIEKTPOHOB I10
HHEPreTUYECKUM YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOJIOB, KU

" KaJdbl U

[IpencraBinenue O INEPUOJUMYECKOW  3aBUCUMOCTH  CBOWCTB
XUMUYECKHUX AJIEMEHTOB (panuyc aToma,
3JIEKTPOOTPULIATENIBHOCTh), TPOCTBIX M CIOXKHBIX BEIIECTB OT
II0JIO’KEHUsT IeMeHTOB B llepuonnueckoil cucreme (B MalblxX
nepuoAax W TJIaBHBIX MOATIPYMIAX) M AJIEKTPOHHOIO CTPOEHUs

aToMa

YMmenue kinaccuuIpoBaTh:

7.1

XUMHNYCCKUEC 5JICMCHTBI

7.2

HCOPTaHNYCCKUC BCIICCTBA

7.3

XUMHYCCKUC pCAKIINN

YMeHue onpeaearh:

8.1

BAJICHTHOCTh M CTCIICHb OKHCIICHUA XHMHUYCCKHUX JJIEMCHTOB,

3apsg1 HOHa

8.2

BUJT XUMHYECKOM CBSA3M WU THUII KpPICTElJ'IJ'IPI‘-ICCKOfI CTPYKTYpPHI B

COCAUMHCHUAX

8.3

XapakTep cpeabl B BOAHBIX pacTBOpax BEIIECTB (KHUCIIOT,

OCHOBaHUM)

8.4

OKHCJIHUTECIIb 1 BOCCTAHOBUTCIIb

YMenue XapaKTCPU30BaATh (I)I/I3I/I‘-ICCKI/IG 1 XUMHYECKHE CBOMCTBA:




MPOCTHIX BEIIECTB (KUCIOPOA, O30H, BOAOPOM, Tpadur, anmas,

9.1 KpeMHUH, a3oT, docdop, cepa, XJIop, HATPUH, KaIHii, MarHHA,
KaJIBIIUHA, aJTFOMUHHM, KEJIE30)
CJIOXKHBIX BEIIECTB, B TOM YHCJE HUX BOJHBIX PacTBOPOB (BOja,
aMMHaK, XJIOPOBOAOPOZ, CEPOBOJIOPOM, OKCHUIbl U TUIAPOKCUIBI
97 metaios [-IIA rpynn, amomunus, meau (1), nunka, sxenesa (11 u
. I1T), okcuapl yriepona (I u 1V), kpemuus (IV), azora u dpocdopa
(IIT u V), cepor (IV u VI), cepuucras, cepHasi, a30TUCTasi, a30THAas,
dbocdopHas, yrojibHasi, KpeMHHEBasK KHCJIOTa U KX COJIH)
IPOTHO3UPOBATh M XapaKTepU30BaTh CBOMCTBA BEIIECTB B
93 3aBUCHUMOCTH OT MX COCTaBa M CTPOEHUS, IPUMEHEHHE BELIECTB B
' 3aBUCUMOCTH OT MX CBOMCTB, BO3MOXXHOCTh IPOTEKaHUs
XUMHYECKHX MPEBPAIICHUN B PA3IUYHBIX YCIOBUIX
10 YMeHue COCTaBNsATh MOJIGKYJISIPHBIE W HWOHHBIE ypaBHEHUS
pEaKUHii, B TOM YHCIIE:
10.1 peaKkImii HOHHOTO OOMEHa
10.2 OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHI
103 WUTIOCTPUPYIONIMX XUMHUYECKHUE CBOWCTBA HM3YyUEHHBIX KJIacCOB
' (rpyImm) HEOPraHMYECKHUX BEIIECTB
10.4 MOJITBEPKJAIOLINX F€HETUYECKYIO B3aMOCBS3b MEXAY HUMHU
11 YMeHue BIUUCIATH (IPOBOAUTDH PACUETHI):
111 OTHOCHUTEJIbHYI0 MOJIEKYJISIPHYI0O M MOJISIPHYIO MacChl BEIIECTB,
' MacCOBYIO JIOJIF0 XMMHUYECKOTO 3JIEMEHTa B COSAMHEHUN
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 ypaBHEHUSM XUMHUYECKHX pPEaKlIUid U HAXOAUTh KOJIUYECTBO
' BellecTBa, 00bEM U MacCy peareHTOB WIH IPOJYKTOB PeaKuu
12 Brnanenue (3HaHUE OCHOB):
OCHOBHBIMM METOJIaMHU HAy4yHOro T[O03HaHus (HaOdroAeHue,
12.1

HU3MCPCHUC, OKCIICPHUMCHT, MOIICJ'II/IpOBaHI/Ie) npu H3YUCHUHU

BEUIECTB W XUMHUYECKUX SIBICHMH; yMEHHE CHOpMYJIUPOBATH




poOJIEMy U NMPEUIOKUTE TyTH €€ PerIeHUs

12.2

6e3omacHO pabOThl ¢ XUMHUYECKMMHU BEIIECTBAMH, XUMHUECKOU

MOCyA0U U TabopaTOpHBIM 000pyAOBaHUEM

12.3

mpaBuiIaMu  0e30MacHOro  oOpamieHus C  BEHIECTBAMH,
WCIIOJIb3YEMBbIMH B TIOBCEAHEBHOM >KM3HU, TIPABUJIAMH TTOBEICHUS
B LEIX cOepekeHus 30pOBbS W OKpYXalolled MNpupogHon
cpe/bl; MOHMMaHUE Bpena (OMAacHOCTH) BO3JICUCTBHS Ha >KUBBIC
OpraHU3Mbl OMNPEENIEHHBIX BEIIECTB, CIIOCOOOB YMEHBIICHUS WU

MpeaoTBpalICHUA UX BPEAHOTO BO3ACHUCTBUS

13

Hanuune MPAKTUICCKUX HAaBBIKOB IJIaHUPOBAHUA u

OCYHECTBJIICHUA CICAYIOINX XUMHUYCCKUX SKCIICPUMCHTOB:

13.1

U3y4eHHe U  onucaHue (U3NYECKUX CBOMCTB  BEILECTB;
O3HAKOMJICHHE C (U3MYECKUMU U XUMHUYECKHUMH SIBICHUSMU;
OTIBITHI, WJUTIOCTPUPYIOIIUE MPHU3HAKK TPOTEKAHUS XUMUYECKUX

peaxkuun

13.2

HN3YUCHUC CII0CO00B pa3saACICHUA cMmeceit

13.3

MMOJIYy4YCHHUE KHUCIIOpOJa U H3YUCHHUC CTOo CBOI>'ICTB; IMMOJIyYCHHC
BOOOpOJAa U U3YUYCHUC €TO CBOﬁCTB; MOJIYYCHHE YTJTICKHCIIOrO Ira3a
U HU3YUCHUC CTO CBOﬁCTB; MOJIy4YCHHUEC aMMHAKa U H3Y4YCHHC €I'o

CBOWCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM J0JEH

paCTBOpéHHOFO BCIICCTBA

13.5

NpUMEHEHWE  HMHAMUKATOpOoB  (JlakMyca, METUJIOpaHXa U
¢denondranenna) Ui onpeneNIeHus XapaKkTepa cpelibl B pacTBOpax

KHUCJIOT U LIeJIouei

13.6

HUCCICOOBAHUC M OIIMCAHHC CBOMCTB HCOPraHnYCCKUX BCUICCTB
pa3iiMdHbIX  KJIACCOB; HU3YUCHUC B3aMMOJACHUCTBUS KHUCIOT C
MCTalllaMu, OKCHIaMH MCETaJlJIOB, PaCTBOPUMBIMHA n
HCPACTBOPHUMBIMU OCHOBAaHUsIMU, COJIsIMU, MMOJIYYCHHC
HEPACTBOPHUMBIX OCHOBaHI/Ifl; BBITCCHCHHEC OJHOI0O McETajlala
APYruM H3 pacTBOpa COJIM; UCCICAOBAHNC aM(i)OTepHBIX CBOMCTB

THAPOKCHUAOB AJIIOMUHHA U IUHKA

13.7

PEUICHUC OJOKCICPUMCHTAJIBHLIX 3aJda4 II0 TEMaM: «OCHOBHBIE




KJIaCCbl HCEOPraHNMYCCKUX COG[[HHGHPIﬁ)); «3JIGKTpOHHTPI‘I€CK3$I
Jucconuanus, «Baxkneimne HeMeTalUIBI W HX COCIUHCHUA) ,

«BaxxHeHIme MeTajuIbl U UX COSTUHECHUI

13.8

XUMHUYECKHE  DKCHEPUMEHTHI, WUIIOCTPUPYIOLIUE  IIPU3HAKU
NPOTEKaHUsI PEaKIMi MOHHOTO OOMEHA; KayeCTBEHHBIC PEaKIUU
Ha IPUCYTCTBYIOIUME B BOJHBIX pacTBOpPAaX HOHBL XJIOPUA-,
opomun-, womua-, cyiaedar-, docdar-, kapOoHaT-, CHIUKAT-
AQHUOHBI, THJIPOKCHU/I-UOHBI, KATUOHBI AMMOHHUSI, MarHusl, Kalblus,

aTIOMUHMS, Kene3a (2+) u xenesa (3+), meau (2+), HUHKA

14

YmMmenue:

14.1

MPEJICTaBIATh PEe3yNbTaThl SKCIEpUMEHTa B (opme BBIBOJOB,
JI0Ka3aTeNbCTB, TPaQUKOB W TaONUIl U BBIABIATH SMIHMPHUECKUE

3aKOHOMEPHOCTH

14.2

YCTaHABIMBAaTh  CBS3M  MEXIY pealbHO  HAOII0AaeMBbIMU
XAMHYECKHMH SIBJICHUSAMH M TPOIECCAaMM, IPOUCXOISIIIUMH B
Makpo- ¥ MHKPOMHpPE, OOBACHATh MPUYMHBI MHOT000pa3us

BEILIECTB




INIEPEYEHD 9JIEMEHTOB COJAEPXXAHMUS, IPOBEPAEMbIX HA
OCHOBHOM I'OCYIJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1

HCpBOHaan'IBHI)IC XUMHWYECKUC ITOHATHSA

1.1

UucTeie BemecTBa u cMecu. CiocoOBI pa3fieiieHus: cMecei

1.2

ATOMBI 1 MOJICKYJIBI. Xumudeckue 31eMeHThl. CHMBOJIBI XUMUYECKHX JJIEMEHTOB.

HpOCTBIe 1 CJIOKHBIC BEIICCTBA.

1.3

Xumnueckasi popmyna. BaneHTHOCT, aTOMOB XMMUYECKHUX 3JIeMeHTOB. CTeneHb

OKHCJICHUSA

1.4

3aKOH IIOCTOSIHCTBA COCTaBa BCIIIECCTB. OTtHocuTeNnbHAsT aTOMHasg Macca.
OtHocuTenbHaAs MOJICKYJISIpHAadg Macca. MaccoBas 1011 XUMHYECKOTO JIEMEHTA B

COCAMHECHUHN

1.5

KonmuyectBo BemectBa. Moabs. MomspHas Macca. MousipHbIii 00BEM Ta30B.

BzaumocBs3b KOJIMYCCTBA, MACChI U YUCJIa CTPYKTYPHBIX CAUHUIL BCIICCTBA

1.6

®Ou3nyeckue U XUMHYECKHE SBJICHUSI. XHUMHYECKas pcaknus u eé IMPU3HAKH.

3aKOH COXpaHEHMsI MacChl BEIIECTB. XMMHUECKUE YPaBHEHUS

[lepnonnueckuii 3akoH U lleproanyeckas cucreMa XMMHUYECKHX dieMeHToB [[.M.

MeHpeneesa. CTpOCHI/Ie aTOMOB

2.1

Ilepuoanueckuii 3akoH. Ilepuonnueckas cucreMa XMMUYECKUX 3iieMeHTOB J[.U.
MenpneneeBa. Ilepuonsl m rpynnsl. @U3NYECKU CMBICT MOPSAKOBOTO HOMEpA,

HOMCPOB II€pHOJa U I'pyIIIbl 3JICMCHTA

2.2

Crpoenune aromoB. CoctaB aTOMHBIX szuep. M3orombl. Dnextponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0ueK aToMOB IMepBbIX 20 XUMHUYECKMX 3JIEMEHTOB

[Tepuonuueckoii cucremsl .. Menaeneena

2.3

3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XMMHMYECKUX AJIEMEHTOB MEPBBIX TPEX
MEepUOJIOB, Kaius, Kaiubliug (paamyca aTOMOB, 3JIEKTPOOTPHUIATEIHHOCTH,
METANTNYECKUX U HEMETAINTMYECKUX CBOWMCTB) M UX COEIMHEHUN B COOTBETCTBUU

C IIOJIOKCHHUEM BJICMCHTOB B HepHOI[H‘{CCKOﬁ CUCTEMC U CTPOCHUECM UX aTOMOB

Crtpoenue BeriecTBa

3.1

Xumuueckass cBsi3zb. KoBaneHTHass (MOJsipHasT W HEMOJSIpHAsi)  CBS3b.

:‘)J'ICKTPOOTpI/II_IaTeJ'IBHOCTB XUMHNYCCKHUX QJICMCHTOB. Honnas CBA3b.




Meramnueckas CBSI3b

3.2

Tunsl KpUCTAIIMYECKUX  peIIETOK (aToMHasi, MOHHAas, MeTaJJIM4ecKast),
3aBUCUMOCTb CBOWCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKH U BHJIA

XUMHYECKOI CBI3U

Baxwnelimue mnpencraBuTeNM HEOPraHMYEeCKUX BemecTB. Hemeramnel u  ux

COCIUHCHMUA. MeTamisl ¥ uX COCIUMHCHUA

4.1

Knaccupukaiuss u HOMEHKIATypa HEOPraHMYECKUX COCIUHECHUIN: OKCHUIOB
(coneoOpa3sytolue: OCHOBHBIC, KUCIIOTHBIE, aM(OTEPHBIE) U HECOIe00pa3yIOIIHe;
OCHOBaHHIA (mémoun " HEPaCTBOPHMBIC OCHOBAHU); KHCJIOT
(xucnopozacoaepxkamme u 0eCKUCIOPOIHBIE, OJHOOCHOBHBIE U MHOTOOCHOBHBIC);

coJiel (CpeaHUX U KHUCIIBIX )

4.2

dOu3nyeckue U XMMHUYECKHE CBOMCTBA IMPOCTBIX BCIICCTB-HEMETAJIJIOB: BOJA0OpPOAA,

XJI0pa, KUCIOPOAa, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUs

4.3

@u3n4YeCcKue U XUMHUYECKHME CBOKCTBA MPOCTHIX BELIECTB-METAUIOB: JIUTHS,
HATpHsl, KaJIMs, MAaTHUAS ¥ KaJbLUs, ATFOMUHUS, Keje3a. DICKTPOXUMUICCKUN Psil

HaprI)KeHI/Iﬁ MCETAJIJIOB

4.4

du3znyeckue U XHUMHUYECKHE CBOMCTBA BOOOPOIHBIX COCAMHEHHI HEMETAJIJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOOPOIA, AMMHAKA

4.5

dusnueckre W XUMHUYECKHE CBOWCTBAa OKCHAOB Hemetayuio: cepol (IV, VI),
azota(ll, 1V, V), docdopa(lll, V), yrnepoma(ll, 1V), kpemuusa(IV). Ilomyuenue

OKCHJJOB HEMETAJIJIOB

4.6

Xumnueckue cBoictBa okcunoB: MetawioB [A-IIIA rpynm, nmuka, meau(Il) u

xeneza(ll, IIT). [Tomyuenue okcuI0B METAIIOB

4.7

XUMHUECKUE CBOMCTBa OCHOBAHUN M aM(OTEpHBIX TMIPOKCHAOB (Ha MpHUMEpe
THIPOKCHUIOB AIFOMUHMUS, XKele3a, IIMHKA). [lomydyenne ocHoBaHUi 11 aM()OTEPHBIX

THAPOKCHJIOB

4.8

OOmue XUMHYECKHe CBOWCTBA KHCIOT: XJIOPOBOJOPOJHOM, CEpOBOIOPOAHOM,
CEePHHCTOM, CEepHOU, a30THOH, (ocPopHON, KpeMHHEBOH, yroibHOW. OcoObie
XMMHYECKHE CBOWCTBA KOHIGHTPUPOBAHHOM CEpPHOM M a30THOM KHCIOT.

Ilomyuyenue kucior

4.9

OOue xMMU4YecKkre CBOMCTBa cpenHux coneil. [lomydyenue coneit

4.10

[Tonyuyenne, coOupaHHe, paclo3HaBaHWE BOJOPOAA, KHCIOPOAa, aMMHaKa,

YTIIEKUCIIOTO Ta3a B JabopaTopuu




4.11

[ToyueHne amMMuaka, CEpHOM M a30THOM KHUCIIOT B HpOMbIIIIeHHOCTH. OOue

CIIOCOOBI IIOJIY4YCHUA MCTAJIJIOB

4.12

I'eneTndyeckas cBs3b MECKAY KiIaCCaMH HCOPIraHUYICCKUX COCJIMHEHU I

XHUMHYECKHUE peakuuun

5.1

Knaccugukamus XMMUYECKUX peakluil 1Mo pa3iM4yHbIM MpPU3HAKAM: IO YUCIY U
COCTAaBy Y4YAaCTBYIOLIUMX B pEaKUUU BEIIECTB, IO TEIUIOBOMY 3(QeKTy, Mo

W3MEHECHUIO CTEIICHEH OKHCICHUS XUMHYECKHUX DJIEMEHTOB

52

TennoBoil 3P PekT XUMUUECKOHN peakiuy, TEPMOXUMUYECKHUE YpaBHEHHS. DK30- U

SHJOTEPMUYECKHE peaKkK. TepMOXUMUYECKUE YPABHEHUS

53

OKHCIIMTEIIEHOBOCCTAHOBUTEILHBIC pCaKkuu. OKHCIIMTEIN W BOCCTAaHOBHTCIU.
Hpoueccm OKHUCJICHHUA n BOCCTAaHOBJICHUA. QHGKTpOHHHﬁ OanaHc

OKHCJIUTEILHOBOCCTAHOBUTEIILHOM pCaknuun

54

Teopust 3MEKTPOIUTUYECKON Aucconnanuu. KaTtnoHel, aHUOHBI. DJIEKTPOIUTHI U

HEOJICKTPOJIMUTEI. CunbHbIE U cIa0bIe QJICKTPOJIUTHI. CreneHn Jucconnanumn

5.5

Peakuuu moHHOTO oOMeHa. YCIoBHS IIPOTCKAHHA peaKquI HOHHOI'O O6MCH8.,

IIOJIHBIE Y COKPAILIEHHBIC HOHHBIE YPABHEHUS PEAKIIUN

X¥UMHS ¥ OKpYyXKarolas cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEHEBHOW JKM3HM 4YelOBeKa. be3omacHoe
UCIIOJIb30BaHUE BEILIECTB M XUMHUYECKUX peakuuil B mabopatopuu u ObITy. [lepBas

nomMoupb MnMpu XUMHYICCKUX 0XKOrax U OTpaBJICHUAX

6.2

XUMHYECKOE 3arpsi3HEHUE OKPYIKAIOIIEH cpe/ibl (KUCIOTHBIC TOXKIH, 3arpsi3HEHNE
MOYBBI, BO3[yXa M BOAOEMOB), CHOCOOBI ero mnpenoTBpamieHus IlpenenvHas
nonyctumas koHuentpamus BemectB (IIJJK). Ponp xumum B pemieHuun
9KOJIOTHYECKUX TpoOsieM. YCWIeHHE MapHUKOBOro dddekra, pazpyiieHue

O30HOBOTI'O CJI04A

6.3

[Tpumenenue cepsl, azora, (ocdopa, yriepoaa, KpeMHHs U UX COCIMHEHUI B
ObITY, MEIMILIMHE, TNPOMBIIUIEHHOCTH U CEIbCKOM Xo3sicTBe. [Ipumenenue
METAJUIOB U CIUJIAaBOB (CTanb, YYyTyH, IIOpPalOMHHMNA, OpoH3a) B OBITY U
IIPOMBIIIIEHHOCTH MX coeauHeHHi. [loHsATHE 0 KOppO3UM METalioB, OCHOBHbBIE

CIIOCOOBI 3alIUTBI UX OT KOPPO3HUU

6.4

[IpuponHble HWCTOYHUKU YIJIEBOAOPOJOB (yroiib, NPUPOAHBIA Ta3, HEPTb),

MPOIYKTHI UX TiepepaboTku (OCH3MH), UX POJIb B OBITY U MPOMBIIUICHHOCTH

6.5

HepBOHa‘IaHBHBIe MOHATHA 00 OpPraHM4YCCKUX BCHICCTBAX KAaK O COCAMHCHUAX




yriepoaa (MeTaH, OTaH, 3TWJICH, allCTUIICH, 3TaHOJI, I'NTMLICPHUH, YKCYCHAA KI/ICJIOTa).
Ilonarrie 0 GHMOJIOrMYECKH Ba’KHBIX BCIICCTBAX: JKUPAX, 6em<ax, YIIICBOJAX — U HUX

POJIH B ) KU3HU YCIIOBCKA

7 Pacuérsr:
7.1 1o ¢opMyJaM XUMUYECKHX COETUHEHHIA
7.2 Macchl (MaccoBOi) JJOJIM PACTBOPEHHOTO BEIIECTBA B pacTBOpE
7.3 10 XUMHYECKUM YPaBHEHUAM




YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YAEHUKA

METOAUYECKHUE MATEPHUAJIbBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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