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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
JIercTBUH, crenupuyeckue Uil TPEAMETHOH 00macTu «XUMHS», BHUIBI
NEATEIbHOCTH 10 TMOJYYEHUIO HOBOIO 3HAHWSA, €ro HWHTEpIpEeTalnH,
peoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaIUsX.

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
peakuuu, TeIoBor 3PGEKT peakluu, SAPO aToMa, JIEKTPOHHBIN CI0U
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
HaumenoBanue KoanuyecTBO 4acoB
Ne JuieKTpOHHBIe (UG poBbIe)
pa3fiejioB M TeM KonTpoJsbHbIe IIpakTH4eckne
n/n Bcero oOpa3oBaTe/ibHbIE pecypchbl
NporpamMmel padoThI padoThI
Pa3nea 1. IleppoHavyanbHble XUMHUYECKHE OHATHS
XuMusa — BaKHAs
L1 00J1aCTh €CTECTBO3HAHMS 5 ) but6mmoreka [{OK
’ U IIPaKTUIECKOM https://m.edsoo.ru/7f41837¢
JEATEILHOCTH YeJIOBEKA
12 BemiecTBa 1 xuMmuueckue 15 | bubmmorexa [IOK
’ peakuu https://m.edsoo.ru/7f41837¢
Uroro no pazaeny 20
Pa3neu 2. BaikHelimme npeacTaBuTeIM HEOPraHUYECKHX BelleCTB
)1 Bo3nyx. Kucnopon. 6 bubnuorexa [JOK
) [Tonsarre 00 okcumax https://m.edsoo.ru/7f41837¢
29 Bomopon. Tlonstue o 2 | bubmuoreka [JOK
’ KHCIIOTaX U COJISX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. 5 | | bubmmoreka [IOK
' [TonsTHE 00 OCHOBAHUIX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJ1aCChI
2.4 HEOPTraHUYECKUX 11 1 1 bubmorexa HOK
’ p . https://m.edsoo.ru/7f41837¢
COCMHEHUM



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

Uroro no pazaeny 30

Paspnen 3. Ilepnoanueckuii 3axon u [lepuognyeckas cucrema xumuideckux 3j1eMeHToB /I. U. MenaesieeBa. CTpoeHne aToMOB.
XuMmnueckas cBsizb. OKHCINTEIbHO-BOCCTAHOBUTE/IbHbIE PeAKIINH

[Tepuonuueckuii 3aKOH U
[Tepuoanueckas cucrema

but6mmoreka [JOK
3.1 XUMHUYECKUX DIIEMEHTOB 7

https://m.edsoo.ru/7f41837¢

. . Menneneena.
Crpoenue atoma

XUMH4YECKast CBA3b.

39 OKucauTenbHo- 2 ) bubmmoreka [{OK
’ BOCCTAHOBUTEJIbHBIC https://m.edsoo.ru/7f41837¢
peakuuu
but6mmoreka [{JOK
Hroro no paznery 15 https://m.edsoo.ru/7f41837¢
Pe3epBHOE BpeMs 3 Bubmaorexa LJOK
p P https://m.edsoo.ru/7f41837¢
BIIEE KOJIMYECTB
OBIII © CTBO 68 5 5
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KVIACC

HauMmeHoBaHue Kosau4vecTBO 4acoB
Ne DJIeKTpPOHHbIe (HH(POBHIE)
pa3e/ioB M TeM KonTposabHbie IIpakTnyeckue
n/n Bcero oOpa3oBaTeJibHbIE pecypchbl
NMporpaMmMbl padoTbI padoThI
Pa3pen 1. BemecTBo 1 XMuMHU4eCcKHe PpeaKIuH
[ToBTOpEHME N
L1 yrIIyOJICHHE 3HAHUHN 5 | bubmuorexa [JOK
’ OCHOBHBIX Pa3eiioB https://m.edsoo.ru/7f41a636
Kypca 8 Kiacca
OcHOBHBIC
1.2 3aKOHOMEPHOCTH 4 bubmmorexa HOK
’ p . https://m.edsoo.ru/7f41a636
XUMUYECKUX PEAKITUI
DNEeKTpOIUTUYECKAs
13 JIACCOIIHAITHS. ? | 1 bubmuoreka [JOK
' XUMUYECKUE pEeaklliU B https://m.edsoo.ru/7f41a636
pacTBopax
Uroro no pazaeny 17
Pa3gen 2. HemeTa/JILI M BX COCIHHEHUSA
OO6m1ast xapakTepucTUKa
2.1 XAMHYECKHUX JIECMEHTOB 4 1 bubmorexa TIOK
’ https://m.edsoo.ru/7f41a636
VIIA-rpynnel. ['anorenst
OO0mas xapakKTepUCTHKa
5 P p bu6mmorexa [IOK
2.2 XUMHUYECKHX DJIEMEHTOB 6

VIA-rpynnsl. Cepa u eé

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



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

COCTMHEHHUS
OOm1ast xapaKTepUCTHKA
)3 XUMHUYECKUX AJIEMEHTOB 7 bubmuoreka [JOK
' VA-rpynmnsl. A3or, https://m.edsoo.ru/7f41a636
dbocdop u UxX coeqMHCHUS
OO01as xapakTepucTuKa
XUMUYECKHUX DJICMEHTOB Eubs 1IOK
noIMoTeKa
2.4 IVA- .
rp}:HHH Yraepor i 8 https://m.edsoo.ru/7f41a636
KpEMHUH 1 UX
COCMHEHUSI
Uroro no pazneny 25
Paznen 3. Merasuibl M UX COeAMHEHUS
31 OO6mme cBoiCcTBa 4 bubmuoreka [JOK
' METaJIOB https://m.edsoo.ru/7f412636
39 Baxneiiniie MeTajuibl U 16 bubmuoreka [JOK
’ UX COEIUHEHUS https://m.edsoo.ru/7f41a636
Hroro no pasneny 20
Paznen 4. Xumusi u oxkpy:kamomas cpeaa
41 BemectBa u matepuansi B 3 bu6nuoreka [JOK
' JKU3HU YEJI0BEKA https://m.edsoo.ru/7f41a636
Uroro no pazneny 3
PesepBHOE Bpems 3 bubmorexa OK
p P https://m.edsoo.ru/7f41a636



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

8 KUIACC
Ng KoJsmn4yecTBo yacos
JJIeKTPOHHbIE
n Hara undgposbie
Tema ypoxka KounTtposbHbie IIpakTH4eckune
/ Bcero U3yYeHUS o0pa3oBaTe/bHbIE
padoThI padoThI
n pecypchl

[Ipenmer xumuu. Pons xumuu B

https://m.edsoo.ru/

1 ’KM3HHU uenoBeka. Tena u 1 Tefb3c3e
BEILIECTBA

) ITonsaTHe 0 MeTOAaX MO3HAHMS B 1 https://m.edsoo.ru/
XUMHH 91459¢9a
[TpakTrueckas padota Ne 1

3 «IIpaBua paboTsl B 1abopaTropuun | https://m.edsoo.ru/
1 IPUEMBI 0OPAILICHHUS C ab2a57¢cb
1ab0paTOpPHBIM 000PYIOBAHUEM

4 YucTele BEemecTBa U CMECH. | https://m.edsoo.ru/
CriocoObl pa3aeneHus: cmecei 8dffeead
[IpakTuueckas pad6ora Ne 2

5 p i ( 1 https://m.edsoo.ru/
«Paznenenue CMeceI/Iu Ha TIpUMeEpe d92deD25
OYHUCTKHU TIOBAPEHHOU COJIN)»

5 ATOMEL I MOTEKVILLL 1 https://m.edsoo.ru/

0 OJICKY. 43423592
7 XUMHUUECKUE DJIIEMEHTEI. 3HAKHA 1 https://m.edsoo.ru/



https://m.edsoo.ru/3a97f7e6
https://m.edsoo.ru/434a3592
https://m.edsoo.ru/434a3592
https://m.edsoo.ru/d9adcf25
https://m.edsoo.ru/d9adcf25
https://m.edsoo.ru/8dffeead
https://m.edsoo.ru/8dffeead
https://m.edsoo.ru/ab2a57cb
https://m.edsoo.ru/ab2a57cb
https://m.edsoo.ru/9f459e9a
https://m.edsoo.ru/9f459e9a
https://m.edsoo.ru/7efb3c3c
https://m.edsoo.ru/7efb3c3c

(CMMBOJIBI) XUMUYECKUX
3JIEMEHTOB

3a97f7e6

https://m.edsoo.ru/

BELIECTBA 110 YPAaBHEHUSIM

8 IIpocThie U CIIOKHBIEC BElIeCTBA
P B 8d153ab3
9 ATOMHO-MOJIEKYIIIPHOE YUEHHUE hitpsi/m.cdsoo.u
JIEKYJISIP y b44af747
3aK0H MOCTOSTHCTBA COCTaBa
10 BellecTB. XUMuueckas popmya. https://m.edsoo.ru/
BanenTHoCcTh aTOMOB 3adc28cl
XUMHYECKHUX 3JICMEHTOB
OTHOcHuTeNnLHAs aTOMHAas Macca.
11 | OtTHOCHUTEIBHAS MOJEKYIIIPHAS https://m.edsoo.ru/
yJIAp fac67eel
Macca
12 MaccoBas 10JIs1 XUMHYECKOTO https://m.edsoo.ru/
DJIEMEHTA B COeTUHEHUH 95bcb8f5
13 KommuecTBo BemecTBa. MoIb. https://m.edsoo.ru/
MonsipHas macca 668edb4a
14 duznyeckre 1 XUMHUYECCKHE https://m.edsoo.ru/
sIBJIEHUS. XUMHAYECKast peaKUUst 8b878fcf
15 IIpu3Haky U yciioBus NPOTEKAHUS https://m.edsoo.ru/
XUMHUUYECKUX PEAKIUI 84214963
3aKOH COXpaHEHUsI MacChl
https://m.edsoo.ru/
16 | BemecTB. XUMHYECKUE
aalcl52d
ypaBHEHUS
17 BreraucneHns koandecTBa, MacChl https://m.edsoo.ru/
b1656492



https://m.edsoo.ru/b1656492
https://m.edsoo.ru/b1656492
https://m.edsoo.ru/aa1c152d
https://m.edsoo.ru/aa1c152d
https://m.edsoo.ru/84214963
https://m.edsoo.ru/84214963
https://m.edsoo.ru/8b878fcf
https://m.edsoo.ru/8b878fcf
https://m.edsoo.ru/668edb4a
https://m.edsoo.ru/668edb4a
https://m.edsoo.ru/95bcb8f5
https://m.edsoo.ru/95bcb8f5
https://m.edsoo.ru/fac67ee1
https://m.edsoo.ru/fac67ee1
https://m.edsoo.ru/3adc28c1
https://m.edsoo.ru/3adc28c1
https://m.edsoo.ru/b44af747
https://m.edsoo.ru/b44af747
https://m.edsoo.ru/8d153ab3
https://m.edsoo.ru/8d153ab3
https://m.edsoo.ru/3a97f7e6

XUMHUYECKUX PEaKIUi

Knaccudukanus XuMHuIecKux
peakuuii (coequHeHus,

https://m.edsoo.ru/

18
PAa3J0KEHUS, 3aMEILECHNUS, fe58191f
oOMeHa)
M. B. JIoMOHOCOB — y4E€HBIN-
19 | suuukimoneauct. O600IICHHE U Puzs s
H AT, H 213bbeaf
cUcTeMaTH3aIvs 3HaHU I
Kontponbnas padota Nel o teme
https://m.edsoo.ru/
20 | «BemecTtBa U XUMHUYECKHE
cc95eSed
peakuum»
Bo3nyx — cMech razos. Coctan
21 | Bosmyxa. Kucmopo JJIEMEHT U DLps: medsinny,
Ayxa. PO 237315¢f
npoctoe BemecTBo. O30H
DOu3nYeCKre 1 XUMUICCKUE
CBOICTBa KHCIIOpOAa (peaKIiu https://m.edsoo.ru/
22
okucieHus, ropenue). [lonsarue 67245d2f
00 okcuaax
Crioco0bl MosTy4eHus: KUCIopoa
B 1aboparopuu U https://m.edsoo.ru/
23
MPOMBIIUIEHHOCTH. [[puMeHnenue 896247¢cb
KHCJIOpOJIa
TernoBoit 3¢ ekt XuMIIecKou
74 | PCAKUMH, TIOHITHE O https://m.edsoo.ru/

TCPMOXUMHNYCCKOM YpPaBHCHHH,
9K30- 1 SHAOTCPMHUYCCKUX

4d71febb



https://m.edsoo.ru/4d71febb
https://m.edsoo.ru/4d71febb
https://m.edsoo.ru/896247cb
https://m.edsoo.ru/896247cb
https://m.edsoo.ru/67245d2f
https://m.edsoo.ru/67245d2f
https://m.edsoo.ru/237315cf
https://m.edsoo.ru/237315cf
https://m.edsoo.ru/cc95e5ed
https://m.edsoo.ru/cc95e5ed
https://m.edsoo.ru/213bbeaf
https://m.edsoo.ru/213bbeaf
https://m.edsoo.ru/fe58191f
https://m.edsoo.ru/fe58191f

peaKuusx

TorumBo (HedTh, yroiab U METaH).

https://m.edsoo.ru/

25 | 3arps3HeHue Bo31yxa, CocoObI 6261752
€ro NMpe10TBPALLECHUS -
IIpakTryeckas padora Ne 3 o
26 teme «llonydyenue u cobupanue https://m.edsoo.ru/
KHCJIOPOJa, NU3YUYEHHUE €r0 329545¢9
CBOKCTBY»
Bonopon — anemeHT u npocroe
27 FOPOA 1 p https://m.edsoo.ru/
BelecTBo. Haxoxaenue B 325645f
pupoe
Puznyeckre 1 XUMHYECKHE
73 cBOMHCTEA opora. II CHOHIE https://m.edsoo.ru/
BOKcCTBa Bojopoa. [lpumenenun 2c0ebabs
BOJOpOAA
20| 1 K https://m.edsoo.ru/
OHSITUE O KUCJIOTAX U COJISAX J743b£3d
CriocoObl TTOJTyYeHHs BOAOPOIa B https://m.edsoo.ru/
30
naboparopuu 8dbbbc9b
[TpakTrueckas padota Ne 4 o
31 teMme «Ilomydyenue u cobupanue https://m.edsoo.ru/
BOJIOPO/J1a, U3YUECHUE €T0 37a3324a
CBOWCTBY»
0 Mounsipablii 00BEM ra3oB. 3aKOH https://m.edsoo.ru/
ABoraapo 714a252d
33 Brrunciienus 00bEMa, KOJIUYECTBA https://m.edsoo.ru/

BCIICCTBA Irasa 110 €ro M3BECTHOMY

25858514



https://m.edsoo.ru/25858514
https://m.edsoo.ru/25858514
https://m.edsoo.ru/714a252d
https://m.edsoo.ru/714a252d
https://m.edsoo.ru/37a3324a
https://m.edsoo.ru/37a3324a
https://m.edsoo.ru/8dbbbc9b
https://m.edsoo.ru/8dbbbc9b
https://m.edsoo.ru/d743bf8d
https://m.edsoo.ru/d743bf8d
https://m.edsoo.ru/ae9eb4b5
https://m.edsoo.ru/ae9eb4b5
https://m.edsoo.ru/2325645f
https://m.edsoo.ru/2325645f
https://m.edsoo.ru/329545c9
https://m.edsoo.ru/329545c9
https://m.edsoo.ru/62a61752
https://m.edsoo.ru/62a61752

KOJIMYCCTBY BCIICCTBA UJIN
00BEMY

BeruucieHus 006EMOB ra3oB o
YPaBHEHHUIO PEaKIIMu Ha OCHOBE

https://m.edsoo.ru/

34 .. .
3aKOHa 00BEMHBIX OTHOIIEHHH ae3d2633
rasoB
duznyeckue 1 XUMHYECKHE https://m.edsoo.ru/
35 .
CBOUCTBA BOJHbI 272b514c¢
CocraB ocHoBanui. ITonsgtue 00 https://m.edsoo.ru/
36
HHIUKATOPAX 3d2634ef
Bona xak pactBopuTeb.
HacrimeHabie 1 HeHACBIITICHHEIC https://m.edsoo.ru/
37
pactBopbl. MaccoBasi 10Jist 2b19b4el
BEIIECTBA B paCTBOPE
[IpakTuueckas pabora Ne 5 o
33 teme «IIpurorosiienre pacTBOPOB https://m.edsoo.ru/
C OIpeAeIEHHON MacCOBOM J10J1eH 9f55a219
PacTBOPEHHOTO BEILIECTBA»
KonTponbhas padorta Ne2 o teme https://m.edsoo.ru/
39
«Kucnopoa. Bogopoxn. Boga» clc97fe3
40 Oxcunpl: cocTaB, KiacCu(pUKAIINS, https://m.edsoo.ru/
HOMEHKJIaTypa c321335¢
[Tonyuenue n xXumMu4eckue
N https://m.edsoo.ru/
41 | cBOMCTBA KUCJIOTHBIX, OCHOBHBIX
bceS2bca
1 aMm(pOTEPHBIX OKCHJIOB
42 | OcHOBaHMS: COCTAB, https://m.edsoo.ru/



https://m.edsoo.ru/cad9bc8a
https://m.edsoo.ru/bce52bca
https://m.edsoo.ru/bce52bca
https://m.edsoo.ru/c321335c
https://m.edsoo.ru/c321335c
https://m.edsoo.ru/c1c97fe3
https://m.edsoo.ru/c1c97fe3
https://m.edsoo.ru/9f55a219
https://m.edsoo.ru/9f55a219
https://m.edsoo.ru/2b19b4e1
https://m.edsoo.ru/2b19b4e1
https://m.edsoo.ru/3d2634ef
https://m.edsoo.ru/3d2634ef
https://m.edsoo.ru/272b514c
https://m.edsoo.ru/272b514c
https://m.edsoo.ru/ae3d2633
https://m.edsoo.ru/ae3d2633

KJ1accuukanus, HOMEHKIIaTypa

cad9bc8a

ITonyuenue u xXumMu4ecKue

https://m.edsoo.ru/

43 o o
CBOMCTBA OCHOBaHUU eb3b238b
44 Kwucnotsl: cocras, https://m.edsoo.ru/
KJIaccH(UKalysl, HOMEHKIATypa €589a687
[Tonydyenue n xXuMHIeCcKue https://m.edsoo.ru/
45 s
CBOMCTBA KHCJIOT d2cc4664
Conu (cpeanue): HOMEHKIIATYpa,
46 ——, o o https://m.edsoo.ru/
I bl [TOJTYYEHHUS,
y . 66bad57a
XUMHYECKHAE CBOMCTBA
[IpakTnueckas padora Ne 6.
Pemrenue skciepuMeHTAIBHBIX
47 32184 110 TeMe «OCHO o https://m.edsoo.ru/
q 110 TeMe «OCHOBHBI
A ef5£5b6d
KJIaCChl HEOPTaHUYECKUX
COCTUHEHUI
I'enernueckas cBsi3b MEKIY
48 - copra ecK https://m.edsoo.ru/
11 MU HEOPTaHUUYECKUX
°op 3eafb436
COEIMHEHN
O00011IeHIE U CUCTEMATU3AIUS https://m.edsoo.ru/
49 .
3HAaHUU aedf982e
KonTponbnas padorta Ne3 mo teme
50 | "OCHOBHBIE KJIaCCEI hitps://m.edsoo.ru/
. 53e93cf2
HEOPraHUYeCKUX CoeAMHEHUI"
IlepBEIe MOMBITKU
p https://m.edsoo.ru/
51 | kmaccupuKanuyd XUMAYECKUX

anemenToB. Ilonsarue o Ipyniax

45¢b955f



https://m.edsoo.ru/45cb955f
https://m.edsoo.ru/45cb955f
https://m.edsoo.ru/53e93cf2
https://m.edsoo.ru/53e93cf2
https://m.edsoo.ru/aedf982e
https://m.edsoo.ru/aedf982e
https://m.edsoo.ru/3eafb436
https://m.edsoo.ru/3eafb436
https://m.edsoo.ru/ef5f5b6d
https://m.edsoo.ru/ef5f5b6d
https://m.edsoo.ru/66bad57a
https://m.edsoo.ru/66bad57a
https://m.edsoo.ru/d2cc4664
https://m.edsoo.ru/d2cc4664
https://m.edsoo.ru/c589a687
https://m.edsoo.ru/c589a687
https://m.edsoo.ru/eb3b238b
https://m.edsoo.ru/eb3b238b
https://m.edsoo.ru/cad9bc8a

CXOJHBIX 3JICMCHTOB

[Tepuonnueckuii 3aK0H U
[Tepuonnueckas cucrema

https://m.edsoo.ru/

32 XAMUYECKUX dieMeHTOoB /1. 1. acfe3f3c
MeneneeBa

53 | Tlepwojpl, TpyNIIbI, TOATPYIIITHI blps:m.cdsoo.ru!

dd7cc851

54 Crtpoenue atomoB. CoctaB https://m.edsoo.ru/
aTOMHBIX sifiep. M30Tors b34e5fbl
CrpoeHnue 31eKTPOHHBIX

55 000J10YeK aTOMOB DJICMCHTOB https://m.edsoo.ru/
[Tepuonnueckoit cucremst /. H. fb64d6ef
MenneneeBa
XapakTepucTuka XMMHUYECKOTO

56 3JIEMEHTA 110 €T0 IT0JIOKECHHUIO B https://m.edsoo.ru/
[Tepuonnueckoit cucreme /1. U. 3627atb4
MeHnaeneeBa
3nauenue [lepuoanueckoro

57 3aKOHAa IJIs pa3BUTHs HAyKU U https://m.edsoo.ru/
npaktuku. [[. 1. Mennenee — 8376295
YYEHBIN, NEAArOr U FPakIaHUH
PesepsuEblil ypok. O000IIEHNE U
CHCTIe)MaTmZIIJ)H;I 3HAHUH / bubmmorexa LHOK

58 . https://m.edsoo.ru/00adb3
Bceepoccuiickas npoBepoyHas e
pabota _

59 | KownrponsHas pabora Ne4 o reme Bubmmorexa [JOK

https://m.edsoo.ru/00adb4



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/83762e95
https://m.edsoo.ru/83762e95
https://m.edsoo.ru/3627afb4
https://m.edsoo.ru/3627afb4
https://m.edsoo.ru/fb64d6ef
https://m.edsoo.ru/fb64d6ef
https://m.edsoo.ru/b34e5fb1
https://m.edsoo.ru/b34e5fb1
https://m.edsoo.ru/dd7cc851
https://m.edsoo.ru/dd7cc851
https://m.edsoo.ru/acfe3f3c
https://m.edsoo.ru/acfe3f3c

«Ctpoenne atoMa. XuMHU4YECKast
cBs13b» / Beepoccuiickas
IpoBepoyHas pabora

86

DNEeKTPOOTPULIATEIHLHOCTD

https://m.edsoo.ru/

60 1
ATOMOB XMMHUYECKHX DJIEMEHTOB 26672766
61 " 1 https://m.edsoo.ru/
OHHas XMMHU4YeCcKas CBS3b 2628649
62 KoBasienTHas nonspHas 1 https://m.edsoo.ru/
XAMHUYECKas CBSI3b 67fb6476
KoBanentHas HenossgpHas https://m.edsoo.ru/
63 1
XAMHUYECKas CBS3b £32e6211
https://m.edsoo.ru/
64 | CreneHb OKUCIIEHUSI 1 fe73b9de
OKHUCIUTEIBHO- https://m.edsoo.ru/
65 1
BOCCTAHOBUTEJIbHBIE PEAKLINU 665e2d2d
66 o | https://m.edsoo.ru/
KHUCIIUTENIN U BOCCTAHOBUTEIIN b264264
PesepBubIil ypok. O6001eHne 1
CHCTEMAaTH3aINs 3HAaHUH TI0 TeME https://m.edsoo.ru/
67 1
«Ctpoenue aroma. XuMu4deckas 62539d2c
CBSI3b»
PesepBHbliil ypok. O6001eHue u https://m.edsoo.ru/
68 . 1
CHCTEMAaTHU3als 3HAaHUN c8769blb
OBIIEE KOJIMYECTBO YACOB 63

I10 ITPOT'PAMME



https://m.edsoo.ru/c8769b1b
https://m.edsoo.ru/c8769b1b
https://m.edsoo.ru/62539d2c
https://m.edsoo.ru/62539d2c
https://m.edsoo.ru/eb264264
https://m.edsoo.ru/eb264264
https://m.edsoo.ru/665e2d2d
https://m.edsoo.ru/665e2d2d
https://m.edsoo.ru/fe73b9dc
https://m.edsoo.ru/fe73b9dc
https://m.edsoo.ru/f32e6211
https://m.edsoo.ru/f32e6211
https://m.edsoo.ru/67fb6476
https://m.edsoo.ru/67fb6476
https://m.edsoo.ru/2628cf49
https://m.edsoo.ru/2628cf49
https://m.edsoo.ru/2667a766
https://m.edsoo.ru/2667a766
https://m.edsoo.ru/00adb486

9 KVIACC

OCHOBHBIX Pa3/ieNioB Kypca
& kimacca»

Ne KonuuyecTBo yacos
JJIeKTPOHHbBbIE
Hara ungposbie
m | Tema ypoka KonTpoabHble IIpakTHyeckue
Bcero U3y4eHUs o0pa3oBaTe/bHbIE
/ padoTsbI padoThI
pecypchl
1
Ilepnonnueckuil 3aK0H.
| Ilepnonnueckas cucrema | https://m.edsoo.ru/
XMMHYECKHUX AJIEMEHTOB /J[. ac197bf5
N. MenneneeBa
3aKOHOMEPHOCTH B
) W3MEHEHUU CBOWICTB 1 https://m.edsoo.ru/
XUMHUYECKHUX DIIEMEHTOB 44bdf4b2
IIEPBBIX TPEX MEPUOIOB
Knaccudukamnus u
3 OMEHKIATYDA 1 https://m.edsoo.ru/
HOMEHKJIAT
b d96e16b9
HEOPTraHUYECKUX BEIIECTB
Buapl xumMudeckoun CBsI3U U
4 — ek 1 https://m.edsoo.ru/
THUIIBI KPUCTATIMYECKHUX
. P e39821fc
pemeéToK
Konrponsnas padora Nel
o teme «IloBropenue u
. https://m.edsoo.ru/
5 yriyOiaeHue 3HaHuH 1 1

2a531ece



https://m.edsoo.ru/2a531ece
https://m.edsoo.ru/2a531ece
https://m.edsoo.ru/e39821fc
https://m.edsoo.ru/e39821fc
https://m.edsoo.ru/d96e16b9
https://m.edsoo.ru/d96e16b9
https://m.edsoo.ru/44bdf4b2
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https://m.edsoo.ru/ac197bf5
https://m.edsoo.ru/ac197bf5

Knaccudukanus

https://m.edsoo.ru/

6 XHMHUYECKHUX PEAKIUH 10
Peait 6197329
pPa3IMYHBIM MPHU3HAKAM
ITonsiTue 0 ckopocTH
XUMHUYECKON pEeaKLUu. https://m.edsoo.ru/

7
IToHsiTHE O TOMOT€HHBIX B e73c3efd
TETEPOTCHHBIX PEAKIUAX
[TonsTHE O XUMUYECKOM
paBHOBecuu. DakTOpHI,

2 BIIMSIOLIUE HA CKOPOCTh https://m.edsoo.ru/
XUMHUYECKON peakIuu 1 afbc35b2
MOJIOKEHUE XUMUYECKOTO
paBHOBECHS
OKuCIUTETBLHO-

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

16ddaal?
peakuuu
Teopus
ANEKTPOIUTUYECKON https://m.edsoo.ru/

10
muccoranuy. CUiIbHBIE U 965c6a66
C1a0bIe AIMEKTPOIUTHI

1 HNonHble ypaBHEHUS https://m.edsoo.ru/
peakuui 43f4b85¢c
XUMHUYECKHE CBOMCTBA
KHUCJIOT U OCHOBaHU B

. https://m.edsoo.ru/

12 CBETE MpeCTaBICHUN 00

AIEKTPOIUTUYECKOMN
JTUCCOLIMAIIUU

9adee23¢



https://m.edsoo.ru/9adee23c
https://m.edsoo.ru/9adee23c
https://m.edsoo.ru/43f4b85c
https://m.edsoo.ru/43f4b85c
https://m.edsoo.ru/965c6a66
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https://m.edsoo.ru/61f97329
https://m.edsoo.ru/61f97329

XUMHYECKUE CBOUCTBA
coJIel B CBETE

https://m.edsoo.ru/

13 MIpeICTaBICHUI 00 ) 13926525
AIEKTPOIUTUYECKOMN -
JTMCCOIAITH

14 ITonsiTne o rugponuse https://m.edsoo.ru/
coue be3c2519

15 O6o0menue u https://m.edsoo.ru/
cucTeMaTHu3aIus 3HaHui 78322bfb
[TpakTuueckas paborta No 1.

«Pemenue https://m.edsoo.ru/

16
OKCIEPUMEHTAIBHBIX c172d37d
3a71a9»

Kontponbhas pabora No2
10 TEME
«INEeKTPOIUTHYECKAS https://m.edsoo.ru/

17
JUCCOLMALHS. 2b5a2162
XHUMHUYECKUE PEAKIIUU B
pacTBopax»

OO6mr1ast xapaKTepuCTHKA

18 rajJoreHoB. X MMHYCCKHE https://m.edsoo.ru/
CBOICTBa Ha MpUMEpPE c3eaeb47
xJjiopa
XnopoBogopoa. ComnsiHast

19 KHCJI0TA, XUMHUYECKUE https://m.edsoo.ru/

CBOICTBA, MOJTYYCHHE,
MpUMEHEHNE

daf6b6e?



https://m.edsoo.ru/daf6b6e7
https://m.edsoo.ru/daf6b6e7
https://m.edsoo.ru/c3eaeb47
https://m.edsoo.ru/c3eaeb47
https://m.edsoo.ru/2b5a2162
https://m.edsoo.ru/2b5a2162
https://m.edsoo.ru/c172d37d
https://m.edsoo.ru/c172d37d
https://m.edsoo.ru/78322bfb
https://m.edsoo.ru/78322bfb
https://m.edsoo.ru/be3c2519
https://m.edsoo.ru/be3c2519
https://m.edsoo.ru/339ae525
https://m.edsoo.ru/339ae525

[TpakTnueckas padora Ne 2
1o teme «Ilonyuenue

https://m.edsoo.ru/

20 COJISTHOM KHUCIIOTEHI, 9a2bd4de
W3y4EHHE €€ CBOMCTBY»

Brrunciienus no

71 YPaBHEHUAM XUMHUYECKUX https://m.edsoo.ru/
peaKkuuid, €Clid OJUH U3 fa37c94c
peareHTOB J1aH B U30BITKE

2 OO1mas xapakTepucTUKa https://m.edsoo.ru/
aneMeHToB VIA-rpynmsl e79¢ebfal3
AnnoTponHbie
MoU(UKAIINH CEPBI.

73 Haxoxnenue cepsl u €€ https://m.edsoo.ru/
COCAVHEHUH B IIPUPOJIE. 5e3339bd
XUMUYECKUE CBOMCTBA
cepsl
CepoBomopoJ1, CTpOEHHUE,

24 Q)Hznqefmi)ei XI/III:\)/II/I‘{eCKI/Ie blips:m.cdsoo.ru!

. 384dcc68
CBOMCTBA
Oxkcuppl cepbl. CepHas
KHUCTI0Ta, GUBNYECKUE U https://m.edsoo.ru/

25 .

XUMHYECKHUE CBOMCTBA, ae565216
MIPUMEHEHNE
XUMHUYECKUE PEaKIuu,

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

acc7d4bf

MIPOMBIIIJICHHOTO CII0Cc00a
TOJTYYEHUS] CEpHOM



https://m.edsoo.ru/acc7d4bf
https://m.edsoo.ru/acc7d4bf
https://m.edsoo.ru/ae5652f6
https://m.edsoo.ru/ae5652f6
https://m.edsoo.ru/384dcc68
https://m.edsoo.ru/384dcc68
https://m.edsoo.ru/5e3339bd
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https://m.edsoo.ru/e79ebfa3
https://m.edsoo.ru/e79ebfa3
https://m.edsoo.ru/fa37c94c
https://m.edsoo.ru/fa37c94c
https://m.edsoo.ru/9a2bd4de
https://m.edsoo.ru/9a2bd4de

KHUCJIOTbl. XUMUYECKOE
3arpsiI3HEHUE OKPYKAIOLIEH
Cpellbl COeIMHEHUSIMHU CEPbI

Briunciienne MmaccoBoit

https://m.edsoo.ru/

27 OJIM BBIXO0JIa IPOAYKTa
A /1 Hpory 7dac2b46
peakiuu
OO1as xapakTepucTUKa
31eMEHTOB VA-Tpynibl.
78 ABOT. DACIDOCThAHCHIC https://m.edsoo.ru/
T OPOCTPAHEHHUE B
» P pocTp 6bfdf145
npupoze, Gpu3ndeckue u
XUMHUYECKHE CBOMCTBA
AMMHak, ero puznueckue
29 1 XMMHAYECKUE CBOMCTBA hitps://m.edsoo.ru/
’ e¢69bfb89
MOJIyYeHUE U MPUMEHEHHE
[TpakTrueckas pabora Ne 3
30 o teMe «Ilomyuenue https://m.edsoo.ru/
aMMUaKa, U3yYeHUe ero f4c23a53
CBOMCTBY
A3oTHasg KkucioTa, e€
31 duamaecKue CKIIe https://m.edsoo.ru/
N3NYECKHUE U XUMHUYECKH
. 2d85456
CBOHCTBA
Hcnons3oBanne HUTPATOB
U cojieil aMMOHUS B
Ka4yecTBE MUHEPAIbHBIX
32 p https://m.edsoo.ru/7fbdef49

ynoOpeHuii. XuMu4eckoe
3arpsA3HEHUE OKPY KaroIen
CpeJibl COeTMHEHUSIMU



https://m.edsoo.ru/7fbdef49
https://m.edsoo.ru/f2d85456
https://m.edsoo.ru/f2d85456
https://m.edsoo.ru/f4c23a53
https://m.edsoo.ru/f4c23a53
https://m.edsoo.ru/e69bfb89
https://m.edsoo.ru/e69bfb89
https://m.edsoo.ru/6bfdf145
https://m.edsoo.ru/6bfdf145
https://m.edsoo.ru/7dac2b46
https://m.edsoo.ru/7dac2b46

a3ora

doctop. Oxeun pochopa
(V) u docdopnas kucnora,

33 https://m.edsoo.ru/c8af5{46
¢du3nveckre 1 XUMUYECKUE
CBOWCTBA, MTOJIYy4YECHUE
Hcnonb3oBanue pocdaron
B KQU€CTBE MUHEPAJIbHBIX

34 o0peHnii. 3arpsi3HeHne hitps://m.edsoo.ru/
Y0Pt Sarp 79¢51b82
MIPUPOTHOM CpeIbl
dbocharamu
Yraepon,

35 pacrpocTpaHeHue B https://m.edsoo.ru/
npupoje, GU3NIeCKue u calbeed3d
XHMHUYECKHE CBOMCTBA
Oxkcunpl yriaepojaa, ux
(bU3UYEeCKUEe U XUMHYCCKUE

36 CBOMCTBA. DKOJIOTHYECKHUE https:/m.edsoo.ru/

) a6915¢71
po0OJIeMBbI, CBSI3aHHBIE C
okcuzoM yriepona (IV)

37 VYroabpHast KHCIIOTa U €8 https://m.edsoo.ru/
COJIN 36a13d99
[TpakTnueckas padora Ne 4
o Teme "l[lonyuenue

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

KauecTBennas peakius Ha
KapOoHaT-noH"

4deda8dc



https://m.edsoo.ru/4de4a8dc
https://m.edsoo.ru/4de4a8dc
https://m.edsoo.ru/36a13d99
https://m.edsoo.ru/36a13d99
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39

HepBOHaanII)HBIC IIOHATHUA
00 opraHMYecKux
BEIIECTBaX KakK O
COCIIMHEHUSX yTiiepoaa

https://m.edsoo.ru/
8221b263

40

KpemHuii u ero
COCIMHEHUS

https://m.edsoo.ru/
1e94ee3a

41

[TpakTuyeckas pabora Ne 5.

Pemenue
AKCIEPUMEHTAIBHBIX 3a7a4
o Teme «Baxkuetinme
HEMeTaJJIbl U UX
COCTMHEHMSI»

https://m.edsoo.ru/
d72fa3e8

42

Konrposabnas padora Ne3
1o reme «Baxueiue
HEMETAJIJIbl U UX
COEJIMHEHUS

https://m.edsoo.ru/
f5bae73d

43

OO1as xapakTepucTUKa
XUMHYECKUX dJIEMEHTOB —
MeTaoB. MeTtannudeckas
CBSI3b U METaJNINYECKast

KpHUCTAJNINICCKAA pCI_HéTKa.

dusnueckue cBoNcTBa
METAJIOB

https://m.edsoo.ru/
83192917

44

XHUMHYECKHE CBOMCTBA
METAaJJIOB.
DNEeKTPOXUMHUYECKUH Pl
HaIpsHKEHUN METAILIOB

https://m.edsoo.ru/
5a41d1d4
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OO061mHe crroco0sl
MOJTyYEHUST METAIIJIOB.
CHJ’IaBI)I. BI)I‘-II/ICJ'IGHI/ISI 10

https://m.edsoo.ru/

45 ypaBHtem[M XUMHYECKHIX 435b87d4
peaKkuuii, €ciid OJUH U3
pEareHTOB COJIEPKHUT
MPUMECH
46 ITonsiTHE 0 KOppO3UHK https://m.edsoo.ru/
METAJLJIOB 2c281427
https://m.edsoo.ru/
47 [Ienounbie MeTaIIBI 86edbda
Okc OKC
48 KCHIBT M THAPOKCHIIAT https://m.edsoo.ru/4fdeclae
HATpUs U Kaaus
[[lenouHno3eMeNbHBIC
49 . https://m.edsoo.ru/
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJILHOI TPOT'PAMMBbBI

8 KIIACC
Kon .
IIpoBepsiemble npeaMeTHBIE pe3yJIbTAThI 0CBOCHHSI OCHOBHOM 00pa3oB
NpoBepsieMoOro
OCHOBHOTI'0 00111er0 00pa3oBaHUA
pe3yJibTarTa
1 ITo Teme: «IlepBOoHaYaIbHBIE XUMUYECKUE ITOHATUSD)
pacKpbIBaTh CMBICII OCHOBHBIX XMMHMUYECKHUX IMOHSITHH: aTOM, MOJIEKYyJa,
BEIIECTBO, CJIOXHOE BELIECTBO, CMECh (OJHOpPOJIHAs W HEOIHOPOIHAS
aTOMHasi M MOJEKyJsIpHasT Macca, KOJUYECTBO BELIECTBA, MOJb, MO
1.1 XUMHUYECKOT0 AJIEMEHTa B COEIMHEHUH, MOJISIPHBIN 00BEM, XUMUYECKas pe
peaKkUMy COCAVMHEHUS, PEaKIUU pa3JIOKEHUs, PEaKIUH 3aMEIICHUS
SHJIOTEPMHUYECKHE PEaKIiH, TeroBoi 3¢ddekT peakuuu, pacTBOp, Macco
KOHIIEHTpAIs) B pacTBOpeE
1o WUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKHUX MOHITUI U MpUME
' BEILIECTB U WX MPEBPALLCHUI
13 HCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIUKY JJISi COCTaBJIEHUs (OPMYJI Belll
' peakuuii
L4 pPacKpbIBaTh CMBICT 3aKOHOB COXPAHEHHUs MacChl BELIECTB, ITOCTOSIHCTBA
' y4€HHs, 3aKOHa ABOrajpo
1.5 OIpEAEIATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHMSIX
L6 KJIaCCU(UIMPOBATh XUMHUYECKHE PEaKIUH (10 YHMCIy M COCTaBy y4acTB
' TerIoBoMy 3D deKTy)
1.7 BBIYHUCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB
1.8 BBIYUCIIATH MAaCCOBYIO JI0JII0O XMMHUYECKOT'0 3JIEMEHTA 110 OpMyJie COeHHE
1.9 BBIYMCIIATh MAaCCOBYIO JIOJIIO BELIECTBA B PaCTBOPE
110 NPUMEHITh €CTECTBEHHOHAy4YHBIE METO/Abl IO3HaHHS — HaOIro/eHue
' AKCIIEPUMEHT (peaJIbHBIN U MBICIICHHBIN )




ITo Teme: «BaxkHeime npeACTaBUTENN HEOPTaHUYECKHUX BEILIECTBY»

2.1 PaCKpBIBATh CMBICJI OCHOBHBIX XUMUYECKUX TTOHSITHI: OKCHUJI, KHCIIOTa, OCH
2.2 OIPEIEIISITh MPUHAJICKHOCTD BEMIECTB K ONPEACIIEHHOMY KJIACCYy COECIMHE
2.3 KJIaCCU(UIIMPOBATh HEOPTaHUYECKUE BEIIECTBA
)4 XapaKTepU30BaTh (OMUCHIBATH) OOIIHME XMMHUYECKHE CBOWCTBA BEIICCTB pa
. ONMCaHue NPUMEPAMH MOJIEKYJISIPHBIX YPABHEHHUI COOTBETCTBYIOLIUX XUM
5 MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX KayecTB
' IIPOTEKAHUsI XUMUYECKUX IIPEBPAILECHUN B PA3JINYHBIX YCIOBHIX
cleoBaTh MpaBUiaM TOJB30BaHUS XMUMHUYECKON mocyAod u jaboparop
mpaBUJiaM OOpalIeHUs] ¢ BEIIECTBAMU B COOTBETCTBHM C MHCTPYKIMSMH
26 XUMUYECKUX OTBITOB IO TIOJYYCHHIO M COOMPAHHUIO Ta3000pa3HBIX Be
' IIPUTOTOBJICHUIO PACTBOPOB C OIPEIEIEHHON MacCOBOM II0JIEM pacTBOPE
MPOBOJIUTh XUMUUYECKHE IKCIIEPUMEHTHI 0 PACIIO3HABAHUIO PACTBOPOB
WHIUKATOPOB (J1akMyc, (heHoIPTaIenH, METHIIOPAHK U IPYTHUE)
2.7 MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHUECKOU pEaKIIU
3 ITo teme: «lleproanueckuii 3akoH u lleproguyeckas cucteMa XUMHUUECKH
Crpoenue aToMoB. XUMHUYECKasi CBI3b. OKUCIUTETbHO-BOCCTAHOBUTEIIBHBI
PacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKHX TMOHATHM: PO aToma, dJe
3.1 opbuTans, paauyc aromMa, XHUMHUYECKas CBS3b, TMOJSpHAs M HeE
AIEKTPOOTPUIIATEIBHOCTh, MOHHAS CBSA3b, MOH, KATUOH, aHUOH, CTETIEHb OK
3.2 KJIACCU(UITUPOBATH XUMUYICCKUE DIIEMEHTBI
OMHUCHIBAaTh M XapakTepu3zoBaTh Tabnuunyio (opmy I[lepuoamdeckoit cu
33 pa3iuuaTh MOHATUS «TJIaBHas MOATpymma (Arpyrmmna)» U «mobo4Has IMoj
«OO0BIINEY MTEPUOIBI
packpsiBaTh cmbica Ilepuoamueckoro 3akona J[.M. Menpgeneesa:
3.4 MEePUOINYECKON 3aBHCUMOCTH CBOMCTB XMMHYECKUX 3JIEMEHTOB OT HX
CUCTEME
COOTHOCHUTh 0003HAauUeHUs, KOTOphle uMerTcs B Tabmune «llepuon
3.5 snemeHToB /.M. MeHnaeneeBay ¢ UUCIOBBIMH XapAKTEPUCTUKAMH CTPOCHUS
(cocTaB u 3apan sapa, 00IIee YHCIOo AIEKTPOHOB U paclpeAesieHUue uX 10 J
3.6 ONpENIENATh CTENEHb OKUCIICHUS AJIEMEHTOB B OMHAPHBIX COSUHEHUSX
3.7 OTPENIETSATh BUJl XUMUYECKOM CBsI3U (KOBAJICHTHASI 1 MIOHHAS) B HEOPTaHUY




9 KUIIACC

Kona nposepsiemoro
pe3yabTara

IIpoBepsiemble npeAMeTHBIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM 00pa3
OCHOBHOI'0 00111er0 00pa30BaHusA

1

IIo Teme: «BeliecTBo U XUMHUYECKast pcaKkuus»

1.1

PACKpPbIBATh CMBICII OCHOBHBLIX XHMHUUYCCKHUX MOHSATHUH: pacTBop,
QJICKTPOJIUTHYCCKAsA AuUCCoLnaliusia, p€akKiuu HOHHOI'O O6M€Ha, KaTajJin
O6paTI/IMbIe n HeO6paTI/IMHe peakuuu, OKHCIHUTCIbHOBOCCTAHOBUT!
BOCCTAHOBUTCIIb, OKHCJICHHUEC W BOCCTAHOBJICHUC, aJIJIOTPOIHA, aM
(KOB&J’ICHTHaﬂ, HMOHHas, MeTaJ’IJ’II/I‘IeCKaﬂ), KpUCTaJUIMICCKasd peméTKa,

peakuuu

1.2

WIUIIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHH H

OTIMCAaHUU BEIIECTB U UX MPEeBpalleHUu

1.3

COCTAaBJIAITh YPAaBHCHUA BHGKTpOHHTquCKOﬁ Jucconanuun KHUCIOT,

COKpaIlEHHBIE YPAaBHEHUS peakiii HOHHOTO 0OMeHa

1.4

PaCKpbIBaTh CYIIHOCTb OKHCJIUTCIBbHO-BOCCTAHOBUTCIIBHBIX PCAKIL

AJIEKTPOHHOTO OajaHca 3TUX PEaKIUN

1.5

IPOBOJAUTH PACUETHI MO YPABHEHUIO XUMUYECKON PEaKINU

ITo Temam: «HeMeTanasl M UX coeqUHEHUS» U « MeTalbl U UX COSJNHE

2.1

XapaKTCPU30BaATh (OHI/ICBIBaTB) O6H.[I/Ie u Cl'[eI_[I/I(bI/I‘{eCKI/Ie XUMHNUYCCKHEC
BCIICCTB, MOATBCPKAAA OMMCAHNUC IMTPUMEPaAMU MOJICKYJIAPHBIX U HOHHb

XUMHNYCCKHUX peaKHI/Iﬁ

2.2

COCTAaBJIATb YpPAaBHCHHA peaKum"I, IMOATBCPKAAIOINX CYHICCTBOBAHU

BCIICCTBAMHU PA3JIMYHBIX KJIaCCOB

23

IMPOrHO3HUPOBATH CBOMCTBA BCHICCTB B 3aBHCHMOCTU OT HX CTPOC

XUMHNYCCKHUX HpeBpaI_HCHI/Iﬁ B Pa3JIMYHBIX YCIIOBHUAX

2.4

ClIeIoBaTh MpaBHJIaM TMOJIb30BaHUS XUMHUYECKON MOCYI0i U maboparo
MpaBWJIaM OOpAIICHHS C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSIMU
XMMHUYECKHUX ONBITOB IO IMOJIYYEHHIO U COOMpaHHIO ra3000pa3HbIX Be

rasza)

2.5

OpOBOAWUTL PCAKIHU, IMOATBCPKAAIOIMUNC Ka4yeCTBEHHEIM COCTaB pas

ONBITHBIM NYTEM XJIOpUA-, OpomMua, uoaua, kapboHat, docdar, cui




KaTUOHbl aMMOHHUS, HWOHBI H3YUYCHHLIX MCTAJIOB, TIPHUCYTCTBY

HCOPraHN4YCCKUX BCUICCTB

3 [To Teme: «X¥MHUS U OKPYKAFOILAS CPEIay»
3.1 pacKpbIBaTh CMBICT OCHOBHBIX xuMuueckunx nonstuii: [1/IK Bemiectsa;
MPUMEHSTh OCHOBHBIE OMNEPAlUU MBICTUTEILHON JESTEIbHOCTH —
12 0000111eHEe, CUCTEMATHU3AIINIO, BBISIBICHUE MPUYHHHO-CIIEACTBEHHBIX

BCIICCTB U XUMHUYCCKHUX peaKHHﬁ; C€CTCCTBCHHOHAYYHBIC METOAbI ITIO3H

MO/ICJIMPOBAHUE, SKCIIEPUMEHT (peabHbII U MBICJICHHBIH )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kon

IIpoBepsieMblii 3J1eMEHT COACPKAHUS

HepBOHaHaHBHHe XUMHNYCCKHEC ITOHATHA

1.1

Hpe,[[MCT XuUMHH. Polb XMMHH B )KM3HHU Y€I0BEKA. XUMHS B CUCTEME HayK. Tenau

BC€IICCTB. ArperaTHoe COCTOsSIHHEC B€IICCTB

1.2

[TonsTHe 0 MeTo/ax Mo3HaHUs B XuMuU. YncTelie BeniecTBa U cmecu. CriocoObl pa3

1.3

ATOMEI 1 MOJICKYJIBI. XumMuueckre 31eMeHThl. CHMBOJIBI XUMHUUECKHX DJIEMEHTOB.

ATOMHO-MOJ’ICKynﬂpHOC YUCHUC

1.4

Xumudeckas (popmyrna. BaJeHTHOCTP aTOMOB XHMHYECKUX JJIEMEHTOB. 3aKOH
OtHocuTenbHast arToMHasi Macca. OTHocUTeIbHAsT MOJIEKyJisipHas Macca. MaccoBa

COCIMHCHHUHU

1.5

Komuuecto BemecTBa. Mok, MOHHpHaH macca. B3aumMocBs3b KOJIM4€CTBa, MaccC

BeriecTBa. Pacu€rel o hopMytaM XUMHUYECKUX COCTUHCHHIMA

1.6

dum3nyeckre M XUMHAYECKUE SIBICHUSI. XUMHUYecKas pcakuus u eé IIPU3HAKH. 3ak

Xumnueckue ypaBHeHUs. Knaccudukanus XuMiuuecKux peakuuil (CoemHeH s, pas

1.7

XUMUYECKUH IKCTIEPUMEHT: 3HAKOMCTBO C XMMHUECKOH MOCY 10}, ¢ paBuiIaMu pad
oOpaimeHust ¢ J1a0OpaTOpPHBIM O0OPYJIOBaHHWEM, H3yYeHHUE U ONHCaHHe ¢
HEOPraHUYECKUX BEIECTB, HaOMoAeHHEe (pU3MUecKuX (TJIaBJIeHHe BOCKa, TasHUE JIb
KUIIEHUE W KOHACHCAIUs BOJbI) W XHUMHUYECKUX (TOpEHHE CBEYM, TIPOK
B3aMMOJICCTBHE MeJla C KHCJIOTOW) SIBIEHWW, HAOJIO/IEHWEe W OINMUCaHWE TpH3
peakuuii (pa3nokeHHe caxapa, B3aUMOJICHCTBUE CEPHON KHCIOTHI C XJIOPHIIOM

meau(Il) mpu HarpeBanuu, B3aumozeicTBue xeine3a ¢ pacrsopom conu menu(ll),
cMeceil (C TOMOIIbI0 MarHuTa, PUIbTPOBAaHKE, BRIMAPUBAHUE, TUCTHILISAIMS, XpOMa
MOBAPEHHOW COJIM, HAONIOJICHUE M OINHCAaHUE PE3yJIbTaTOB IMPOBEICHUS OIh

COXpPaHEHHUS MACChI, CO3/JaHUE MOJIeJIei MOJIEKYJ (IIapOCTEPIKHEBBIX )

Bakueitmme npeaACTaBUTCIIM HCOPraHNUCCKUX BCIICCTB

2.1

Bosnyx — cmech razos. CocrtaB Bo3nyxa. Kucnopon — aneMeHT u IpocToe Belle
npupojie, (pU3NUecKue U XUMHUYECKHe cBoiicTBa (peakuuu ropenus). Okcuasl. [Ip

MOJIyYEHHUs] KUCJIOpoJa B JIAOOpaTOpHHM W NPOMBINUIEHHOCTH. KpyroBopor k




QIOTPOIHAS MOIU(PHUKAIMS KHCIOPOAa

2.2

TeroBoil 3PPEeKT XUMHUECKON peaKIUH, TEPMOXUMHUYECKHE YpaBHEHUS, IK30-

Tonnuso: YTroJjib U MCTAaH. 3an${3HCHI/Ie BO3yXa, YCHJICHUC ITapHHUKOBOI'O 3(1)(1)6KT8,

23

Bonopon — anemeHT u npocroe BemectBo. HaxokaeHne Bogopoaa B npupoze, Gpus

HpUMEHEHHe, criocoOb! nomyueHus. KuciaoTs! u conu

24

MounsipHbiii 00BEM ra3oB. Pacu€Tbl 10 XUMUYECKUM yYpaBHEHUSM

2.5

®usnueckue cBoiicTBa BoAbl. Boma kak pactBoputens. PactBopbl. HacwleHHB
PactBOprMOCTE BewiecTB B Bojae. MaccoBast 1071 BElIECTBa B pacTBOpe. XUMHUUIEC
Ponp pactBOpoB B IIpUpOAE M B JKU3HU 4YelIOBeKa. KpyroBopoT BOABI B IIPUPOL

OxpaHa " OYUCTKA IPpUPOAHBIX BOJ

2.6

Knaccudukanuss Heopranmdeckux coequnennid. Okcuapl. Knaccudukanus okcumio
KHUCTIOTHBIE, aM(oTepHbIe) U HeconeoOpasyromue. Homenknarypa okcunos. ®Ousn

okcunoB. [lomydyeHne okcumaoB

2.7

OcHoBanHus. KHaCCI/I(i)I/IKaI_[I/IH OCHOBaHMH: MIETOYH H HCPACTBOPUMBIC OCHOBAH

du3nuecKue U XUMHYECKHE CBOMCTBA OCHOBaHMM. [lonydeHne ocHOBaHUMI

2.8

Kucnorsl. Knaccugpukanus kucinor. Homenkmnarypa kucinor. Ouszndeckue U Xu

aktuBHOcTH MeTasuioB H.H. bekerosa. [lonyuenne kuciaor

2.9

Conu. Homenknarypa coseil. dusznueckre u XumMudeckue cBoictra cosied. [Tomyye

2.10

I'eneTnyeckas cBs3b MCKAY KJIaCCAMU HEOPTaHNYCCKUX COCJIMHECHUMN

2.11

XHUMUYECKUH OKCIICPUMCHT: KaA4YCCTBCHHOC OIPCACICHUC COACPKAHUA KHUCIT

coOupaHue, paclio3HaBaHNWE U U3YYEHHUE CBOMCTB KUCJIOPO/1a, HAOII0EHHE B3aUMO
Y YCJIOBHSI BOSHUKHOBEHHUS U MPEKpPaLeHUs TopeHus (Ioxapa), 03HaKOMJIeHHe ¢ 00
CBOICTB, MOJy4Y€HHE, COOMpaHUE, PACIIO3HABAHWE WU H3yUEHUE CBOICTB BOAOD
Bogopoaa ¢ okcuaoM meau(Il) (BO3MOXKHO HCIOJIB30BAaHWUE BHACOMATEPUATIOB),
KOJIM4eCTBOM 1 MoOJb, HCCIEOBaHHE OCOOCHHOCTEH pacTBOPEHHUS BEIIECTB
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHON MacCOBOM JOJIEH pacTBOPEHHOTO BE
MeTajulaMH (HaTpUeM U KajbleM) (BO3MOKHO HCIOJIb30BAaHUE BUJIEOMATEPUAIIOB),
U IIEeJI0YeH C MOMOIIBI0 MHAMKATOPOB, MCCIEOBaHUE OOpa30B HEOPraHUYECKU
HaOJIr0/IeHUe U3MEHEHHs OKPACKHU MHAMKATOPOB B PACTBOPAX KUCJIOT U LIEJI0UeH, 1
meau(Il) ¢ pacTBOpoM CEpHOM KHMCIOTHI, KHCIOT C METallaMH, pPEaKLu
HEPAaCTBOPUMBIX  OCHOBAHHM, BBITECHEHHME OJHOTO MeTalyla JApYyTUM U

OKCIICPUMCHTAJIbHBIX 3a/1a4 I10 TCME «Baxwneiinuye Kiacchol HCOPTaHNYCCKUX COCAU

[Tepnonnueckuit 3akoH u [lepuoanueckas cuctema XMMU4EeCKUX 31eMeHToB [1.J11. M




Xumudeckas cBa3b. OKHCIUTEILHO-BOCCTAHOBUTEIIHLHEIC pCakuuun

3.1

HepBI)IC TIOIIBITKH KJ'IaCCI/I(l)I/IKaHI/II/I XHMHYSCKHX 3JeMeHTOB. IloHsATHE O rpymnmnax ¢
IICJIOYHO3EMCIIbHBIC METAJLIbI, I'aJIOI'CHbI, HHCPTHBIC Fa3LI). QHGMCHTH, KOTOpPBIC O

THAPOKCUIBI

3.2

[Iepnonnueckuit 3akoH. Ileprnoauyeckas cucrema XuMU4eCKux 3j1eMeHToB (.M. M
JuinHHONepuoHas ¢opmbl [lepronndyeckoil CUCTEMBbl XUMHMUYECKUX 3JIEMEHTOB

rpymnmbl. GU3HYECKUN CMBICI MOPSAIKOBOIO HOMEPA, HOMEPOB IEPUOJA U TPYIIIILI 3
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Crpoenne atomoB. CoctaB aTOMHBIX snep. M3oromsl. DnexTpoHsl. CTpoeHue
nepBbix 20 xumuyeckux sieMeHToB [lepuonnueckoit cuctemsl .M. Menaeneena

3JIEMEHTA 10 €ro NonoxeHuro B [lepuoanueckoii cucreme [[.1. Menneneena

3.4

3aKOHOM€pHOCTI/I HU3MCHCHUA paauycCa aToOMOB XHMHUUYCCKHX JJICMCHTOB, MCTa.
CBOWCTB 1O rpynmaMm H nepuojam. 3Hadenue [lepmoamueckoro 3akona u Ilepuo

3JIEMEHTOB I pa3BUTHUsA HayKU U npakTuku. [I.1. MenneneeB — yu4€HbIN U rpaxaa

3.5

Xumnyeckass cBs3b. KoBaneHTHas (mosisipHass M HENOJIApHAs) CBsI3b. OJIEKTP

yeMeHToB. MoHHAA CBI3b

3.6

Crenenp okucieHus. OKHUCIUTEILHOBOCCTAHOBUTENbHBIE peakiuu. I[Ipoueccs

OKHCIUTEIN U BOCCTAHOBHUTEIN

3.7

XUMHUECKUI HKCIEPUMEHT: M3ydYeHHE 00pa3lioB BEIIECTB METAJUIOB U HEMETaJll
IMHKA C pacTBOpaMU KHCJIOT W IIEJIO0YEH, NPOBEICHHUE OMNBITOB, WIIOCTPUPY

BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ (FOpeHI/Ie, pCaKknuu pasjIoKECHUA, COGI[I/IHCHI/ISI)

9 KUIIACC

Kon

IIpoBepsieMbIi 3J1EMEHT COACPKAHUSA

BemecTtBo 1 XuMH4eckas peaKnusi. HOBTOpeHI/IC

1.1

HCpI/IOIII/I‘ICCKI/Iﬁ 3aKOH. HepnozmquKaﬂ CHUCTCMAa XUMHWYCCKUX JJICMCHTOB I[I/I
3aKOHOMepHOCTI/I B M3MCHCHHH CBOMCTB XMMHUYECKHUX JJIEMEHTOB MECPBLIX TpéX

COEJIMHEHUI B COOTBETCTBHUU C MOJI0KEHUEM 3J1IeMeHTOB B [lepronnueckoit cucrem

1.2

CrpoeHne BelmecTBa: BUbl XUMUYECKOU CBSI3U. THIIBI KPUCTAUNIMYECKUX PELIETOK,
OT TUIA KPUCTAIUTMYECKON PEIETKH U BUJa XUMUYECKOH cBsi3u. Kitaccudukanus u
BellecTB (MEeXIyHapoIHAs M TPUBHAJIbHAs). XUMUYECKHE CBOICTBA BELIECTB, OTH

HCOPTaHNYCCKUX COCI[I/IHCHI/II\/’I, TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCIICCTB




1.3

Knaccugukamus XuMHYECKUX PEeaKIUi 10 pa3IMYHbIM MpHU3HaKaM (10 YUCITY H C
BEIIECTB, 10 TEIUIOBOMY (P EKTY, 10 U3MEHEHUIO CTEIIEHENH OKUCIIEHUS] XUMUYECK
[0 Y4YacTHIO KaTajln3aTropa). DK30- U 3HAOTEPMHYECKHE DPEAKIUH, TEPMOXUMU

CKOPOCTH XMMHUYECKOH peakuu

1.4

[TonsitTue 00 0OpaTUMBIX W HEOOpPATUMBIX XUMHYECKUX peakiusax. [loHarue o
pCaKknusx. Ilonatue o XUMHYECKOM PaBHOBCCHHU. (I)aKTOpBI, BIIMAKOIIUE Ha CK

IMMOJIOKCHUE XUMHNYCCKOI'0O paBHOBECHUSA

1.5

OKUCIINTEIIFHO-BOCCTAHOBHUTEIIBHEIC pc€akuuu, SHGKTPOHHHﬁ 0ajaHC OKHUCIIHTEIb
CocraBieHue ypaBHCHI/Iﬁ OKHCJIIHUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKI_II/Iﬁ C HCIIOJIb

OalaHca

1.6

Teopust JNEKTPOIUTUYECKONW JUCCOLMALUU. ODJIEKTPOIUTHI U HEINEKTPOJIUTHI.
JUCCOLMAIMU BEIIECTB C PA3JIMYHBIMM BHJAMU XUMHUYECKOUW cBs3u. CTeneHs nu
ANIEKTPOJIUTHL. Peaknuum HOHHOro oOMeHa. YCIOBUS MPOTEKAHUS pPEaKIUi
COKpAIllEHHbIE MOHHBIE YpaBHEHUs peakiuil. CBOICTBa KHCIOT, OCHOBaHUH U CO

ANEKTPOIUTUYECKON nuccormannn. KauecTBeHHbIE peakiiui Ha MOHBL. [loHsATHE O T

1.7

XUMHUYECKUH IKCIEPUMEHT: O3HAKOMIJIEHHE C MOJCISIMH KPHCTATMUECKUX perié
METaJUIOB M HEMEeTauioB (rpadura U ajiMasa), CIIOKHBIX BEIIECTB (XJOpUIa HATP
CKOPOCTH XHWMHYECKOH peakiuu OT BO3JCHCTBUS Pa3IHUHBIX (PAKTOPOB; HCCIH
pacTBOpOB  BEIIECTB, TMpollecca AMCCONMAIMHM KHCJIOT, IIellouell u  cole
BUJICOMATEPHAJIOB); MPOBEJCHHUE OIBITOB, WIIIIOCTPUPYIOMIUX MPU3HAKH HPOTEK
(oOpa3zoBaHue ocazika, BbIIEICHHUE ra3a, 00pa30BaHUE BOJIbl); ONBITOB, UILTIOCTPUP
BOCCTAHOBUTEIIBHBIX DPEaKIUi (TOpeHHe, PEaKIMU Pa3IOKEHUsS, COCIAUHEHWUS);

BCIICCTB C IIOMOIIIBIO KAYCCTBCHHBIX peaKuHﬁ Ha MOHBI; pCHICHUC 3KCIICPUMCHTAJIb

HewmeTamis! u ux COCAUHCHUA

2.1

OO61as xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHbI
U (U3NYECKUE CBOWCTBA MPOCTHIX BEIIECTB — TaJOreHOB. XHUMHYECKHE
(B3auMOJeHCTBHE C METalUlaMH, HEMEeTaUlaMH, MIeiodamMu). XJIOpPOBOJOPO/I.
CBOICTBa, MOJy4eHUE, MpuMeHeHue. JleHcTBHE XJjopa W XJIOPOBOJAOPOJa Ha O

XJIOPpUABI U UX HAXOKIACHUC B IIPUPOAC

2.2

OOmast xapakTepucTuka 3jeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOCHHS

okucinenusa. CTpoeHue U (U3MYECKHE CBOICTBA MNPOCTHIX BELIECTB — KHCI
MOIUGUKAIMA KUCJIOpoJa M cepbl. XuUMHUecKue cBoiicTBa cepbl. CepoBojo
XuUMHUeckue cBoiicTBa. OKCUIBI Cepbl KaK MPEICTAaBUTENM KHUCIOTHBIX OKCHJIOB.

XHMHYECKHE CBOMCTBA (O6H_II/IC KaK HIpEACTABUTCIIA KjlaCCa KHCJIOT H CHCI_[I/I(bI/I




JeKallye B OCHOBE IIPOMBIIUIEHHOIO CII0CO0a MOTy4eHUsI CEpHON KUCIO0ThL. [Ipn

KadyecTBEHHasl peakius Ha cyibdaT-uoH. HaxoxxaeHue cepsl U €€ COeJMHEHUI B ITp
OKpYXarollel cpeabl COEANHEHUAMU Cephl (KUCIOTHBIE TOKIH, 3arpA3HEHHE BO3

MIPEeA0TBpAIEHUS
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OOmas xapakTepucThka 3ieMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHS

OKHUCJICHUA. A30T, pachpoCTpaHEHHE B MpUPOJe, (U3NYECKUE U XUMUYECKUE
npupoae. AMMHAK, €ro (U3MYECKHe M XMMUYECKHE CBOWCTBA, TMONYYEHUE W II
dbuznyeckue U XMMHUYECKHUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha o
e€ nmosydyeHue, PU3nIecKre U XMMUYECKHE CBOMCTBA (O0IIMe KaK MPEICTABUTENS K
Hcnonp30BaHne HUTPATOB M COJIEH aMMOHHUS B KauyeCTBE MUHEPAIbHBIX YI00p

OKpY arolleH cpesibl COEAMHEHNUAMH a30Ta (KMCIOTHBIE 10K, 3arPSA3HEHNE BO3Y
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®ocdop, amnorponnsle Monudpukamuu Gocdopa, GUINUECKUE U XUMHUYECKUE C
dbochopHas kucioTa, GU3NIECKHEC W XUMHYECKHE CBOWMCTBa, moiydeHue. lcmou

MHUHEpaJIbHBIX YA0OpEHHI

2.5

OOmast xapakTepucTuka 3jeMeHToB I[VA-rpynmnbl. OCOOEHHOCTH CTPOCHHS
OKHCIICHMs. YTJIepoJ, auIOTPOIHbIE MOAM(HKALNYU, paclpoCTpaHEHHE B IPUPO
cBoiicTBa. Ancopbuusi. Kpyrosopor yrinepoga B mpupone. Okcuisl yriepoja,
CBOICTBa, J€WCTBUE HA JKHUBbIE OPraHU3MBbI, MOJIYYEHHE U MPUMEHEHHE. DKOJIOTH
okcusioM yriepona(IV); runoresa riio0anbHOTo MOTEIJICHUS KIMMaTa; MapHUKOBb
e€ conu, UX (pU3NIECKUe U XUMHUYECKUE CBOMCTBA, OJTy4YeHrEe U npuMeHenue. Kay

nonksl. Mcrons3oBanne Kap6OHaTOB B 6BITy, MCIUIHUHE, IIPOMBIIIVIICHHOCTHU U CCJIBC

2.6

[lepBoHayanbHbIe MOHATHS 00 OPraHMYECKHX BEIIECTBAX KAaK O COEIMHEHUSIX
alleTUJICH, 3TaHOJ, TIIUIEPHUH, YKCYCHas Kuciora). X coctaB U XuMuU4yeckoe CTpo
BaXHBIX BELIECTBAaX: JKHUpaX, Oelkax, yrieBoJax — U UX POJH B XKU3HU 4Yel

OpTraHUYC€CKUX U HCOPTaHUYCCKUX COEIUHEHUI

2.7

KpemHuii, ero ¢pusnueckue 1 XUMHYECKHE CBOHCTBA, MOJyYeHUE U IPUMEHEHUE.
O6mue npexacrapneHust 006 okcune kpeMuusA(IV) u kpemuueBoi kucnore. CHIHK
MEIUIUHE, NPOMBIIIJICHHOCTH. BakHelIine cTpouTeNnbHble MaTepHajbl: Kepa

xene300eToH. [IpobiaeMbl 6€30MacHOr0 UCIOIb30BaHUS CTPOUTEIBHBIX MAaTEPHUATIOB

2.8

XVAMUYECKUH OJKCICPUMEHT: W3ydeHUE O0pas3loB HEOPTaHWYECKUX BEIIECTB,
NPOBE/ICHUEC KAYCCTBEHHBIX PEaKIUil Ha XJIOPHI-MOHBI W HAONIOJCHHE IPHU3
oTpaxkaromue (GpU3NYecKre W XUMUYECKHE CBOMCTBA TaJOT€HOB M WX COCIHUHE
BHJICOMATEPHAIIOB); 03HAKOMJICHHE C 00pa3liaMy XJIOPUAOB (TAJIOTEHHUIOB); O3HAK

COCJIMHEHUSIMH (BO3MOKHO HCIOJIb30BAHHE BHJCOMATEPHANIOB); HAOIIOIEHUE PO




JIEHCTBHEM KOHLIEHTPUPOBAHHON CEPHOM KUCIIOTHI; U3yYEeHUE XUMUYECKUX CBOWCTB

IPOBE/ICHUE KauyeCTBEHHOW peakiuM Ha CyJb(paT-uOH M HaOII0eHUE NpU3HAKa
¢u3nUecKUMU CBOMCTBaAMM a30Ta, (ocopa M MX COCOUHEHUH (BO3MOXKHO HCIH
obOpasmamu a3oTHBIX U (GocPopHBIX yAO0OpeHUH; MonxydeHue, cobupaHue, pacn
aMMMaKa; TpoBe/eHHe KaueCTBEHHBIX pPEaKUui Ha HOH aMMOHHS U (ocdar-u
IIPOTEKAHUs, B3aUMOJEHCTBUE KOHUEHTPUPOBAHHOW a30THOM KHCIOTBI C MeEJ
BUJIEOMATEPHAJIOB); U3yUYEHUE MOJIENIeH KPUCTANIMYECKUX PEHIETOK anmasa, rpad
IPOIIECCOM aJICOPOLIMU PACTBOPEHHBIX BEIIECTB aKTHBHPOBAHHBIM YITIEM U yCTPOH
coOupaHue, pacro3HaBaHUE M H3yYEHHE CBOWCTB YIJIEKHCIOrO rasa; MpOBEJe
KapOOHAT- M CHJIMKAT-MOHBl U M3Y4YCHHE IPU3HAKOB MX NPOTEKAHUS; O3HAKOMIIE

MPOMBIIIJICHHOCTH,; PCHICHUEC SKCIICPUMCHTAJIBHBIX 3a4a4 110 TECME «Baxneimue He

MeTannsl ¥ BX COSTMHCHUS

3.1

O6u1a}1 XapaKTCPUCTHKA XUMHUUYCCKHUX JJIEMCHTOB — MCETAJIJIOB HAa OCHOBAHHUHU HX

cucreMe xumuueckux snemeHtoB J[.M. MenaeneeBa u crpoenus aromoB. Ctpo

CBS3b M METaJINYecKasi KpUCTaUInyecKasi pemeTKa. DIeKTPOXUMUYECKUH psa/l Hall

3.2

dusnueckre U XMMUYECKHE CBOMCTBAa MeTauioB. OOmmue crocoObl MOTydYeHus

MCTAalJIOB, OCHOBHBIC CITIOCOOBI 3alllUTBI UX OT KOPPO3UH. CnnaBsl (CTaJ'IB, qyry

IIPUMEHEHNE B OBITY U IPOMBIIIIEHHOCTH

33

[Ilenounbie MeTaIUIBL: TOJ0KEHUE B [leproauyeckoil cucteMe XMMUYECKUX JJIEMEH

HUX aTOMOB; HAXOXICHHUEC B IIPUPOIC. du3nyeckue 1 XMMHYECKHE CBOMCTBA (Ha np

WU TUAPOKCUABI HATPUA U KAJIH. HpI/IMCHeHI/Ie MICJIOYHBIX METAJIJIOB U UX COCAUMHCH
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[I{erouHO3eMENbHBIE METAIIIIBI MATHUM M KAJIBLIMN: TI0JI0keHUE B [leproandeckoit
J.1. MenneneeBa; CTpO€HUE UX aTOMOB; HaxOXKIcHHUE B nipupoje. Pusznyeckue u

Kanblus. Baxueimue coequuenns Kanblus (OKCHI, THAPOKCH]L, coin). JKECTKOCTh

3.5

AmomuHui: nonoxenue B lleprmognueckoil cucreMe XUMHYECKHX 3JIeMEHTOB /I
HaxokAeHue B mnpupone. Pusnueckne M XUMHYECKHE CBOWCTBA ATIOMHMHHA. A

TUAPOKCH]IA AITFOMUHUSA

3.6

Kene3o: nonoxenune B Ilepuogmyeckoil cucteMe XUMHUYECKHUX 3nemeHToB [[.U.

HaxoXkJAeHue B mpupojie. Pu3nveckre U XuMUYECKUE CBOMCTBA kene3a. OKCUabl,

skene3a(lll), ux cocras, CBOMCTBA U MOJIyYeHUE

3.7

XUMHYECKUN DKCIIEPUMEHT: O3HAKOMJIEHHWE C 00pa3laMd METauIOB U CIUIABOB,
U3y4YE€HHE PE3YyJbTAaTOB KOPPO3UHU METAIOB (BO3MOXKHO HCIIONb30BaHUE BH

B3aUMOJCHCTBHUS OKCHIA KaIbLUs U HaTpus C BOOOM (B03MO)KHO HCII0JIb30BAHUEC B




CBOMCTB XECTKOM BOJIBI; MPOIIECCa TOPEHUS JKelie3a B KUCIOpoje (BO3MOKHO UC
MPU3HAKOB MPOTEKaHMs KaueCTBEHHBIX peaKlMi Ha HMOHBI (MarHus, KajibIHs,

sxkenesa(lll), meau(Il); maGmrogeHne M ONMHMCAHHE MPOLECCOB OKpAIIMBaHUs IjIa
KaJblisi (BO3MOXKHO HCIIOJIb30BAaHHWE BHJIEOMATEPHAIOB); HCCIeAoBaHUE amQ

AJIIOMHUHUA W THUAPOKCHUAA HUHKA; PCIICHUC SKCHICPUMCHTAJIILHBIX 3aJda4 IO TCM

COEJIMHEHUS
4 XHUMHS ¥ OKpYyXKaromas cpeaa
HoBble marepuansl u TexHONOruu. BemecTBa 1 MaTepuasl B [IOBCEHEBHOM KU3H
4.1 be3onacHoe ucronp30BaHue BELIECTB U XUMHUYECKUX peakiuii B ObiTy. [lepBas no
OTpaBJICHUSX
OCHOBBI 3KOJIOTHYECKOH TIPaMOTHOCTH. XHMHUYECKOE 3arps3HEHHE OKPYKarolle
4.2 pELICHUH 3KOJIOTHYECKUX mpolsieM. IlpupoaHble MCTOYHHMKHM YIIIEBOJOPOJOB (
IPOAYKTHI UX NEPEPAOOTKHU, UX POJb B OBITY U MPOMBIIIEHHOCTH
4.3 XUMHUYECKUH KCIIEPUMEHT: U3yuyeHue 00pa3I[0B MaTepHaIOB (CTEKIIO, CIUIaBbl MET




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

Kona nposepsiemoro
TpeboBaHUS

IIpoBepsiemble TpeGOBaHUS K NPeIMETHBIM pe3yJbTaTaM 0a30BOro
o0pa3oBaTe/IbHOI IPOrpaMMbl OCHOBHOTI'0 00111er0 00pa30BaHHUA Ha

1

IIpencrasnenue:

1.1

O TMO3HAaBaEMOCTH SIBIICHUH NPHUPOJbI, TOHUMaHUE OOBEKTHBHOW 3HA
HayKH Kak 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMSI, KOMIIOHEHTA 0011
JeATEIbHOCTH YEJIOBEKa B YCJIOBUSX COBPEMEHHOI'O OOIIECTBA; MOH

JIPYTUX €CTECTBEHHBIX HayK

1.2

0 HAYYHBIX METOJAaxX IO3HAHWUA, B TOM YHCIIC ISKCIICPUMCHTAIBbHBIX

HUCCIICAOBaHUA BCHICCTB MW HU3YUYCHUSA XUMHUYCCKHUX peaKHHﬁ; YMCHUC

00BSICHEHHS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

o chepax mnpodeccHOHATBEHON NESATEIBHOCTH, CBS3aHHBIX C

TEXHOJIOTHUSAMH, OCHOBAaHHBIMH Ha JOCTHKCHHSX XHMHUYECKOW HAYKH,
paccMaTrpuBaTh XMMHIO Kak chepy cBoel Oymymieil mpodeccruoHaIbH
OCO3HaHHBIF BBHIOOP XMMHHM Kak MPO(WILHOTO MHpeaMeTa IMpH Iepe

o0riero oopazoBaHus

BilaneHne cucreMod XMMHYECKUMX 3HAHUW U yMEHUE IIPUMEHATH CHU

KOTOpas BKIIIOYACT:

2.1

Ba)KHEHIINE XUMHUYECKUE INOHATHUSA: XMMUYECKUH 3JEMEHT, aToM, MOJI
CJIO’KHOE€ BEIIECTBO, OJTHOPOJHAsI U HEOAHOPOAHAsI CMECh, OTHOCUTENIBH
Macchl, KOJIMYECTBO BEILECTBA, MOJb, MOJSIpHAs Macca, MOJISIPHBI
OCHOBaHME, COJb (CpeAHsis), XMMUYECKas PEaKLys, PeaklUUd COeAUH
peaKkuy 3aMelleHusi, peakuuu oOMeHa, TeryIoBOM 3¢ ¢eKT peakuuu
peakluy, pacTBOp, MaccoBas J0JII XUMHUYECKOTro 3JEMEHTa B COE
IIPOLICHTHAs! KOHIIEHTPALUsl BELIECTBA B PAaCTBOPE, SIPO aTOMA, HIIEKTP
opOuTanb, paadyc  aroMa,  BaJE€HTHOCTb,  CTENEHb  OKHCIE
NIEKTPOOTPULATENBHOCTh, TOJSIpHAsT M HENOJsIpHas  KOBAJEHTH
METaJUTHYECKas CBSI3b, KPUCTAIUIMUECKAsl PEIIETKa (ATOMHAs, HOHHAS, ME
WOH, KAaTHOH, aHUOH, JJIEKTPOJIUT W HEUIEKTPOIUT, SIEKTPOIUTHYE

MOHHOI'O 06MeHa, OKHCJIMTCIIbHO-BOCCTAHOBUTCIIbHBIC PCAKIIMK, OKH




OKHUCJICHUEC W BOCCTAHOBJICHUC, DJICKTPOJIN3, XUMHYCCKOC PABHOBECHC,

peaKIu, CKOPOCTh XMMUYECKON peakinu, karanuzatop, [IJIK, koppo3us

2.2

OCHOBOIIOJIAraromue 3aKOHbI XHMMHHU: 3aKOH COXpAaHCHHUA MaAcCChI,

MGHI[CJICCBa, 3aKOH IIOCTOSAHCTBA COCTaBa, 3aKOH ABora;[po
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TCOPHUU XUMUHU: aTOMHO-MOJICKYJIApHAs TCOPUA, TCOPUA IJICKTPOJIUTHUYIC

Brnanenue ocHOBaMM XMMUYECKOW TPaMOTHOCTH, BKITFOUAOLIEH:

3.1

yMEHHE NMPaBUIbHO UCIOJIb30BaTh U3yUEHHbIE BELIECTBA U MaTepUabl
y100peHHs, MeTaJuIbl M CILIaBbl, IPOAYKTHI MEepepaboTKU MPUPOIHBIX
(yrosi, mpupoaHOTo Tasza, He(TH) B OBITY, CEILCKOM XO3SHCTBE, Ha

3HA4YEHUs KUPOB, OEJIKOB, YIJIEBOJIOB JUIsl OPraHU3Ma YeslOBeKa; YMEH

BCIICCTB U XUMHUYCCKUX IMPOLECCCOB Ha OpraHrU3M 4YCJIOBCKA U OKPYIKaAIO

3.2

YMCHUC UHTCTPUPOBATE XUMHWYCCKUEC 3HAHWA CO 3HAHUAMU JPYTHUX y‘ICG
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HaJIM4YHUC OIIbITa paGOTI)I C pas3IM4YHbIMHA UCTOYHUKAMU HHq)OpMaHHH II

MOMYJIsIpHAs TUTEpaTypa, CJI0BApH, CIIPABOUHUKH, HHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTHUBHO OLICHUBATH I/IH(i)OpMaI_II/IIO O BCIICCTBAX, UX IIPC

IIPUMEHEHNU U YMEHHUE UCII0Ib30BaTh €€ I PEeleHUs] yueOHO-TI03HAB

Branenue ocHoBaMU MOHATUMHOIO ammapara U CUMBOJIMYECKOTO S3b
dbopMyll HEOpraHWMYECKHUX BEIIECTB, YPAaBHEHHUU XHUMHUYECKHX peak

HomeHksatypsl (IUPAC u TpuBnanpHO)

YMmeHue OOBICHATH CBS3b IOJIOKEHUs dsieMeHta B Ilepuommueck
XapaKTEePUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB
AJIEKTPOHOB), PACIpPENEIECHUEM D3JIEKTPOHOB IO SHEPreTUYECKUM YP

MEPUOJO0B, KATHS U KAJIbLIUS

[IpencraBienue o nMepUOIUYECKON 3aBUCMMOCTH CBOMCTB XMMHUYECKHU
ANEKTPOOTPHUIIATETIFHOCTE), TMPOCTBIX W CIOXHBIX BEIIECTB OT
[leprognueckoit cucteme (B MaJIbIX MEpPUOJAX M IJIaBHBIX MOJArpymma

aToMa

YMeHue Ki1accupuIpoBaTh:

7.1

XHUMHUYCCKUEC 3JICMCHTLI

7.2

HCOPTraHN4YCCKUC BCIICCTBA

7.3

XUMHUYCCKUEC pCaKInn

YMeHHe onpenesnsiTh:




8.1

BAJICHTHOCTD U CTCIICHb OKUCJICHUSA XUMHUYCCKUX DJICMCHTOB, 3apsa/] NOH

8.2

BHJI XUMUYECKOW CBSI3U U TUIT KPUCTAJUIMYECKON CTPYKTYPBI B COEUHE

8.3

XapaKTeP Cpebl B BOIHBIX PACTBOPaX BEMIECTB (KUCIOT, OCHOBAHMIA)

8.4

OKHCJIIMTCJIb U BOCCTAHOBUTCIIb

YMeHne xapakTepru3oBaTh (U3NYECKUE U XUMHUYECKHE CBOMCTBA!

9.1

MIPOCTHIX BEIIECTB (KUCIOPOA, 030H, BOJIOPOA, I'paduT, aama3, KpeMHU

HATpUH, Kalduil, MarHuii, KaJIbLIUMA, aTFOMUHHM, KEI€30)

9.2

CIIOXHBIX BEIIECTB, B TOM 4YHCJIE€ HMX BOJHBIX PACTBOPOB (BOJ
CEpPOBOAOPO, OKCUIBI U TUAPOKCUIBI MeTaiuioB [-IIA rpynm, antoMun
(IT u III), oxcuast yraepoaa (I u IV), kpemuus (IV), azora u docdo

CepHHUCTAs!, CepHasi, a30TUCTas, a30THas, pochopHasi, yroibHas, KpeMH

9.3

MIPOrHO3UPOBATh U XapaKTEpPU30BaTh CBOMCTBA BEIECTB B 3aBUCUMOCT
MPUMEHEHNE BEUIECTB B 3aBHCUMOCTH OT HX CBOMCTB, BO3MOXHOC

npeBpameHI/Iﬁ B pa3JIMYHLBIX YCIIOBHUAX

10

YMeHHe COCTaBIATh MOJIEKYJIIPHBIE M HOHHBIE YPABHEHMS pEaKIUH, B T

10.1

peaKkIuii HFOHHOTO OOMeHa

10.2

OKHCJIIUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ

10.3

WUTIOCTPUPYIOIINX XUMUYECKHE CBOMCTBA U3YUYEHHBIX KJIACCOB (TPYII)

10.4

MOATBCPIKKAAOIUX I'CHECTUYCCKYIO B3aMMOCBA3b MCKAY HUMU

11

YMeHune BBIYUCIATh (IPOBOJAUTH PACUETHI):

OTHOCHUTCJIIBHYIO MOJICKYJIPHYIO W MOJIAPHYIO MAaCChbl BCIICCTB, Ma

9JICMCHTA B COCIMHCHUHN

11.2

MacCOBYIO JIOJIFO BEIIECTBA B PaCTBOPE,

11.3

KOJIMYCCTBO BCUICCTBA U €TI0 MacCcCy, 00BbEeM Ta30B

11.4

I10 YPAaBHCHUAM XUMHUYCCKUX peaKHI/Iﬁ N HaXOAUTh KOJIHYECTBO BECUICCT

WJIU IIPOLYKTOB PEaKLUU

12

Bnanenue (3HaHue OCHOB):

12.1

OCHOBHBIMM ~ METOJaMH HAYyYHOTO TO3HaHus (HaOJO/EeHUE,
MOJICJTUPOBAHUE) TIPH HM3YyYCHUU BEIICCTB W XUMHUYCCKUX SBJICHHIA

mpo0JieMy | MPEATIOKUTh MYTH €€ pelIeHUs

12.2

Oe3omacHOil pabOThl € XUMHYECKHMMH BEIIECTBAMU, XUMHYECKON




o0opyIoBaHUEM

12.3

npaBujaMu 0€301MaCHOTO OOpallleHUs C BEHIECTBAMM, HCIIOIb3YEMBbI

NpaBUIaMU TIOBEJEHUS B IENAX COEPEKEHUs 310pOBbS M OKPYX
NIOHMMaHHUE Bpeaa (ONAaCHOCTH) BO3JEHCTBUS HA YKUBbIE OPIraHU3M

Croco00B YMEHbIIIEHUS U MPEAOTBPAILEHUS UX BPEAHOTO BO3ACHCTBUS

13

Hannuaue MPAKTUYCCKUX HABBIKOB INNIAHUPOBAHUA KW OCYIICCTBIICHU

AKCIIEPUMEHTOB:

13.1

U3yuyeHHe M ONUCaHWe (PHU3MUECKUX CBOMCTB BEIIECTB; O3HAKO

XUMHUYECKNMHU ABJICHUSAMU, OIIBIThHI, HJUTIOCTPUPYIOIINE MPU3HAKH ITPOT!

13.2

HN3Yy4CHUC croco0oB Pas3aciICHUus cMmeceit

13.3

MOJIYYCHHUEC KHUCJIOPOAda U HU3YUCHUC €TO CBOﬁCTB; MOJIyU€HHUEC BOJOPO

MOJIYYCHHEC YTJICKUCIIOIO Trasa W HU3YYCHUC Cro CBOfICTB; IMOJIYy4YCHH

CBOICTB

13.4

MIPUTOTOBJICHHE PACTBOPOB C OMPEIEIEHHOIN MacCcOBOM Toyel pacTBOpE

13.5

NpPUMEHEHHE WHAMKATOpPOB (JakMmyca, MeTwiopaHxka u (denondr

XapakTepa cpelibl B pacTBOpaxX KUCIOT M IEI0UeH

13.6

HCCIICIOBAaHNE M OIIMCAHHE CBOMCTB HCOPraHnM4YCCKUX BCHICCTB pPa3

B3aPIMO,I[eI>'ICTBHH KHCJIOT € MCTaJUIaMH, OKCHIaMH MCTAJIJIOB, PACTBO
OCHOBaHHUSAMHU, COJIAMU; TOJYUYCHUC HCPACTBOPUMBIX OCHOBaHHﬁ; B

APYTUM U3 pacTBOpa COJIM; UCCieloBaHUEe aM(POTEPHBIX CBONCTB THIPO

13.7

pEIIeHNEe DKCIEPUMEHTANBHBIX 3amad 1o TemaMm: «OCHOBHBIE
COEIMHEHMI»; «DNEKTpOoIUTHYECKas Auccouualusy; «BaxHeimne He

«BaxHeuIe MeTajuIbl 1 UX COEIUHEHUS)

13.8

XUMHUUYECKHE IKCIIEPUMEHTHI, HIUTIOCTPUPYIONINE PU3HAKH MIPOTEKAHH
KayeCTBEHHbIE pEaKIMM Ha NPUCYTCTBYIOLIME B BOJHBIX pPacTBOpa
nonua-, cyiabdar-, gpocdar-, kapOOHAT-, CHIMKAT-aHUOHBI, THAPOKCH,

MarHus, KaJblius, aJJIOMHHHMS, Kele3a (2+) u xkenesa (3+), meau (2+), 11

14

YmMmenue:

14.1

NPEACTABJIATh PC3YJIbTAThl SKCIICPUMCHTA B (bopMe BBIBOAOB, JOKA3aTe

BBIABJIATH OMIIMPUICCKUEC 3AKOHOMCPHOCTHU

14.2

YCTaHaBJIMBAThL CBA3U MCXKAY PCaIbHO Ha6J'IIO)IaeMI)IMI/I XUMHNYECKUM

MPOUCXOAAIINMHU B MAKPO- U MUKPOMUPC, OOBICHATH MMPUYIUHBI MHOT'OO




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

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

1

HCpBOHa‘IaJ'IBHI)Ie XUMHUYCCKUC ITOHATHUA

1.1

UucTteie BemecTBa 1 cMecu. CrIocoOBI pa3iesieHus: cMecei

1.2

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 3JIeMEHThI. CUMBOJIBI XUMHUYECKUX A1€MEHTOB. [Ipo

1.3

Xumudaeckas (bOpMYJ'Ia. BaneHTHOCTh aTOMOB XMMHYECKHUX 3JIeMEeHTOB. CTeleHb OKHCII

1.4

3aKOH ITOCTOSIHCTBA COCTaBa BCIICCTB. OtHocuTenbHass aroMHas Macca. OTHocH

MaccoBas J0JI1 XUMHUYCCKOI'o 3JICMCHTA B COCAMHCHNU

1.5

KonuyecTtBo BemectBa. Monbs. Mossipaast Macca. MossipHblii 00bEM Ta30B. B3anmocs

CTPYKTYPHBIX CIWMHUII BCIICCTBA

1.6

duznyeckue U XUMUUYECKHE SBJICHUSA. XHMHUUECKas pcaKknusga eé IIPHU3HAKH. 3ako

XUMHYECKUE YPAaBHEHUS

Ilepnonnueckuii 3akoH u Ilepuonnueckas cuctema XuMudeckux 3iueMeHToB .M. Men

2.1

[Iepnonnueckuit 3akoH. llepuoanueckas cucrema xummyeckux snemeHToB J[.J. Me

dusnyeckuii CMBICHT MOpAAKOBOTO HOMEpPA, HOMCPOB IICPHUOAa U I'PYIIIILI 3JICMCHTA

2.2

Crpoenue aromoB. CocTaB aTOMHBIX siziep. M3oronbl. DnekTpoHbl. CTpoeHHEe 3IEKTPO

20 xumnueckux 3nemeHToB [leproauueckoii cucrems! .M. Menneneena

23

3aKOHOMepHOCTI/I B M3MCHCHUM CBONCTB XMMHYECKHX JJIEMCHTOB MEPBLIX TpéX nepu
dTOMOB, JJICKTPOOTPUHATCIIBHOCTU, MCTAJNIMYCCKHUX U HEMCTAJINIIMYCCKUX CBOfICTB) nu

ITOJIOKCHHUEM 3JICMCHTOB B HCpHOHH‘-IGCKOﬁ CUCTCMC U CTPOCHUCM UX ATOMOB

Crtpoenue BeriecTBa

3.1

Xumnueckas cBs3b. KoBanieHTHas (MOJsIpHAst M HETMOJISIPHAsi) CBA3b. DIEKTPOOTPHUIIATE

HMonnas cBsa3b. MeTannndeckas CBs3b

3.2

Turnsr KPpUCTAITNINICCKUX peH_IéTOK (aTOMHaSI, HOHHas, MeTaJ'IJ'II/I‘leCKa}I), 3aBUCHUMOC

KPUCTAJUIMYECKOUN PEIETKH U BUJIa XUMUYECKOM CBA3U

Baxueitme MpEaACTAaBUTECIIN HCOPraHNYCCKHUX BCUICCTB. HemeTamis! 1 ux COCOAUHCHNA.

4.1

Krnaccudukaryst 1 HOMEHKIaTypa HEOPraHUYECKUX COCTMHEHHH: OKCHAOB (coieolpa
amboTepHble) U  HecoleoOpasyrolue; OcCHOBaHMM  (mEmouM W HEpPacTBO

(kucnopopacoepkaiue u 6ECKUCIOPOHBIE, OJHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIE

4.2

®Ou3nyuecknue M XUMHUYECKHE CBOMCTBA IMPOCTBHIX BCHICCTB-HCEMCTAJIJIOB: BOAOpPOJA,




docdopa, yriaepoaa, KpeMHUS

duznyeckue M XUMHYECKHUE CBOMCTBA MMPOCThIX BCIICCTB-MCTAJIOB: JIMTHA, HATP

+3 AIFOMUHUS, Keje3a. DIEKTPOXUMUYECKUH Psiji HAPSKEHU METAJIIOB

44 dusnyeckue M XHMHUYECKHE CBOMCTBA BOJOPOJHBIX COEAMHEHHH HEMETAJJIOB:
‘ amMMuaka

45 dusznueckre W XMMHUUYECKHE CBOMCTBA OKcHIOB HemertamioB: cepel (IV, VI), azo
. yraepoaa(ll, IV), kpemuusa(1V). [lonydyeHne okCua0B HEMETAIIOB

46 Xumuueckue cBoiictBa okcuyoB: MetauioB IA-IIIA rpynm, mmaka, memu(Il) u xen
‘ METaJUIOB

47 XUMHYECKHE CBOWCTBA OCHOBAHMM W aM(OTEPHBIX THUIPOKCHAOB (Ha TPHUMEpPE TH
. uuHka). [lonyyenue ocHoBaHUN U aM(pOTEPHBIX TUAPOKCUIIOB

OOme XHMMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOAOPOAHOHM, CEepOBOIOPOAHOIA,
4.8 dbocdopHOii, KpeMHHEBOH, YroabHOU. OCOOBIe XUMUYECKUE CBOMCTBA KOHIICHTPHPOBA
[Tonyuenue kucnot

49 OO6mue xuMuYecKue cBoicTBa cpenHux conei. [lomyuenue coeit

4.10 [Tonyuyenue, cobupanue, paco3HaBaHHE BOIOPO/IA, KUCIOPOIa, aMMHAaKa, YTIeKUCIIOT

4.11 [TonmyuyeHnue amMmmuaka, CEpHON M a30THOM KUCIOT B MPOMBIIIIEHHOCTH. O0I1ne crnocoob

4.12 I'eneTnyeckas CBA3b MEXAY KJIaCCAMU HEOPTAHUYECKUX COECUHEHUN
5 XHUMHYECKUE PEAKLUU

51 Knaccudukanus XUMHUYECKUX peakiyil 1Mo pa3TUYHBIM MPH3HAKAM: 10 YUCIY U CO
' BEIIECTB, 10 TEIJIOBOMY 3(PPEKTy, M0 U3MEHEHUIO CTEIIEHEH OKUCICHUS XUMUYECKUX 3

- TemnoBoit »¢p¢deKkT XUMHUYECKON peakiuu, TEPMOXHUMHUYECKHE YpaBHEHHUS. IK30-
. TepMoxuMuyeckue ypaBHEHUS

53 OKHCAUTENPHOBOCCTAHOBUTENbHBIE — peakuMu. OKUCIUTEIM U BOCCTAHOBMTEN
' BOCCTAHOBJICHUS. DJIEKTPOHHBIN 0ajaHC OKUCIUTETFHOBOCCTAHOBUTEIBLHOM PeaKuu

54 Teopus snexkrponuTuueckor nucconuanuu. KaTMoHbl, aHMOHBL. DIIEKTPOIUTHI U HED
. an1eKTposnThl. CTENeHb AUCCOLUaINU

55 Peakiunm moHHOro oOMeHA. YCJOBUS NMPOTEKAaHUs pEeaKIuid HOHHOTO OoOMeHa, Mo
' YpPaBHEHUS PEaAKIUA
6 XuUMUA U OKpY>Karolas cpeaa

6.1 BemectBa u maTtepuanbl B NOBCEJHEBHOM >XKM3HU 4elOBeKa. be3omacHoe HCMoib3

peakuuii B JabopaTopuu u ObITy. [IepBasi MOMOIIb MPU XUMUYIECKUX 05KOTaX U OTPABIIC




XUMUYECKOE 3arpsi3HEHUE OKpYXKarouled cpeibl (KUCIOTHBIE J0XKIU, 3arpsi3HEHUE

6.2 crocoObl ero mpenorBpauieHus IlpenenbHas nomycTumasi KOHIEHTpAIUSl BEUIECTB (
IKOJIOTHUYECKUX MPoOeM. Y CHIIeHHe TapHUKOBOTO d(deKTa, pa3pylieHrne 030HOBOTO C
[Tpumenenue cepsl, azota, Gocdopa, yriepoaa, KpeMHHS ¥ UX COSJIUHEHUN B OBITY,

6.3 CeNbCKOM Xo3siiicTBe. [IprMeHEeHHE METa/uIoB W CIUIaBOB (CTajb, YYTYH, [IOp
MIPOMBIIIJICHHOCTH UX coeuHeHu. [IonaTue 0 Koppo3uu MeTaIoB, OCHOBHbIE CIIOCOO

64 [IpupoaHbIE UCTOYHHUKH YTIIEBOAOPOJOB (Yroib, MPUPOAHBIN Ta3, HE(PTH), TPOAYKTH

' POJIb B OBITY U IPOMBILIEHHOCTH
[lepBoHavaabHBIE MOHATHS 00 OPraHWYECKUX BEHIECTBAX KaK O COEIMHEHHUSX yIiepoia

6.5 9TaHOJ, TIMLEPUH, YKCyCcHas KUCIOTa). [loHsITHE 0 OMOIOTHUECKH BAXKHBIX BEIICCTBAX:
POJIM B JKU3HU YCITIOBCKA

7 Pacuérsr:

7.1 o ¢popMysiaM XUMHYECKUX COSTUHEHUIN

7.2 Macchl (MaccoBOM) JT0JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 [0 XUMUYECKUM YPaBHEHHSIM




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

» Xumusi: 8- kiacc: 0a30BbIN ypPOBEHb: YUEOHUK; 5-€ U3/IaHUE,
nepepadboranHoe ['abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.
AxnmonepHoe odmectBo «M3aarensctBo «lIpocBenienne»

» Xumus: 9-ii kiacc: 6a30BbIl YPOBEHB: YUCOHUK; 5-€ U3aHueE,
nepepadoranHoe ["abpuensu O.C., Octpoymon U.I'., Cnaakos C.A.

AxktmonepHoe o6rmiectBo «M3marensctBo «IIpocBemienuey

METOAUYECKHUE MATEPUAJIBI J1JIA YYUTEJIS
Xumust. 8-9 kiaccol. bazoBeiil ypoBeHb. MeTognuecKre peKOMEHIAIMU K
yueOHukam ["abpuensna O.C., Octpoymoa N.I'., Cnankosa C.A., M: 2023

m3aaTenscTBo "lIpocBemenue”

Xumus. 8 ki1.: KonTponbHbie 1 ipoBepouHbie paboThl k yueoHuky O. C.
["abpuensna «Xumus. 8» / O. C. I'abpuensu, I1. H. bepe3kun, A. A. YmiakoBa

u 1p. - M.: llpocda, 2022

I"abpuensn O. C., Bockoboiinukosa H. I1., SurykoBa A. B. HactonbHast kHura

yuntens. Xumus. 8 ki1.: Meroauueckoe nmocooue. - M.: JIpoda, 2021



HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU
HUHTEPHET

CripaBo4HHK 110 XUMuUH - https://www.xumuk.ru/

OnexTpoHHas OubOaMoTEKa O XUMuUH, ¢pusnke -http://chemistry-

chemists.com/Libraries

Xumuueckuii cipaBogHuK http://tehtab.ru/Guide/GuideChemistry/

EcrecTBeHHO-Hay4HbIE SKCIEpUMEHTHI: xuMusl. Komteknusa Poccuiickoro

0011e00pazoBaTenbHOTO opTaia

http://school-collection.edu.ru/collection/chemistry

OCHOBBI XUMHUU: DJEKTPOHHBIN yueOHUK http://www.chemistry.ssu.samara.ru
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