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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
MpEeAyCMaTPUBAET PACIpPENECICHUE €ro IO KiaccaM U CTPYKTYpPUPOBAHHUE IO
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4€OHOro mpolecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yapTaraMm oO0y4YeHUs] XUMUU Ha YPOBHE 1IeJIeld U3y4eHUsl IpeaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
posib UrpatroT (GOpPMUPYEMbIE XUMHUEW NPEACTaBICHUS O B3aUMOIIPEBPAILICHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSTEJIbHOW y4yeOHOW  JeATENbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsIa HA €UHCTBO MPUPOABI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH 00YYaOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBiieHUs B OOYYEHHHM XHMHUHM OOECIEUYMBAIOTCA CIEHU(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIero 00pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 noxaxoaa k €€ msydeHnro. CoaeprkaHue CKIAAbIBAECTCS U3 CHCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akona J[. I. MeHnneneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelacTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHWS PACCMATPUBAIOTCA HA OCHOBE HSMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YpPOBHSI K JPyroMy, BBITIONHSSA (QYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3y4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABIICHNS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJaM TO3HaHMUS B Hayke. M3ydeHue XUMUU MPOUCXOAUT C TMPUBJICYECHHUEM
3HAaHWN W3 paHee HW3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX alolmuid Mupy,
«buosnorus. 5—7 xkiacce» u «dusnka. 7 Kinacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIBHOCTH YE€JIOBEKA W KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JOCTYIIHBIX 00OOIIEHUIT MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PEaKIHii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATENbHBIX YMEHHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NeSATEIbHOCTH, OCBOCHMM TNpaBWJI 0€30MacHOr0 OOpalieHusi ¢ BEUIECTBAMHU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 11T, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TPUHATHIO PEUICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
o0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
MeToJlaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHune yCIOBH, CIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YHArOIIMMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHbIX BUJOB JIE€ATEIBHOCTH;

— (¢opmupoBanue o0Omed (YHKUHOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
TPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSICHATH W OLIEHUBATH SIBICHUSA
OKPY’KaIOIIer0 MHUpa, MCHOJNB3YS 3HAHUS U OIBIT, MOJyYeHHBbIC MPH HU3YUCHHUH
XMUMHH, TPUMEHATh UX IpPU PEIIEHUH NpoOJeM B TMOBCEJHEBHOW XKHU3HU MU
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y oOOyyarommxcs T'yMaHUCTHUYECKUX OTHOILIEHUH,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOMN Cpeabl;

— pa3BUTHE MOTUBAIIMM K OOYUYEHHUIO, CIOCOOHOCTEW K CaMOKOHTPOJIIO M
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl W HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEAEHHBIX I M3yUyeHUs XHMHUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHus, coctasisieT 136 yacos: B 8 kimacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTbie U ClOXKHBIE BelecTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOcHUTENbHAsT aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moisib. MonsipHast Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XMMHUECKUe ypaBHeHUs. Kiaccudukanus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu pabOThI B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB O0O0pa3loOB HEOPraHMYECKHX BEIIECTB, HAOIIOACHHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SIBJICHUMN, HAOI0IeHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3Y4YeHHUE CIOCOOOB pPa3fCNICHHUs] CMECEH: ¢ MOMOIIbI0 MarHuTa, (UIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHelline npeacTaBuTe M HCOPraHUYECKHUX BELIECTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue xkucnopona. CrocoOsbl



MOJYYEHHs] KHUCIOpOJa B Jadopatopud H MOpoMbIIIeHHOCTU. Kpyrosopot
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKAIIS KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MAPHUKOBOTO 3(pdeKkTa, pazpyiieHrue 030HOBOTO CIIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOJbl. Boma Kak pactBopuTelib. PacTBOpHI.
HacplllieHHbIE M HEHACBIIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Ji BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpoB B IpUpOZE€ U B KHU3HU 4eloBeka. KpyroBopot Boabl B MPHUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanusa kucnor. Homenknarypa kucnor. @usnyeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
NpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C oOpa3llaMH OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEIOBAaHUE OCOOEHHOCTEW pacTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJIEIOBAaHNE O0pa3lOB HEOPTraHWYECKWX BEIIECTB PA3IMYHBIX KJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 PAacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHToB JI. . MengeneeBa. CtpoeHue aToMoB. XMMHYECKAsi CBS3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. DOU3WYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA H
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
AJIEMEHTA M0 ero nosoxeHuro B [lepuoanyeckoit cucreme /. . Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. 1. MeHneneeB — y4y€Hbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporniecchl OKMCIIEHUS K BOCCTAHOBIIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUsl, COCAUHEHNS ).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYIIECTBJISICTCS. 4Yepe3 HCIIONh30BAHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpATbl, TOPHBIE TOPOJIBHI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUM B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMUECKON PEHIETKH U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (IO YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUYECKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW pEaKUUU U TMOJOKEHUE XUMUUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIHLHOMN peaKIuu. CocraBiieHue ypaBHECHUI



OKHCJIMTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKUU C  HCHOJIb30BAHHEM  METOJIa
AJIEKTPOHHOTO OaJtaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiuun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, HCCIECNOBAHUE DJICKTPOIPOBOIHOCTU
pacTBOPOB BEHIECTB, IMpOLEcCa JUCCOIMAIMU KHCIOT, IIEJIOYEed U COJieH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajika, BBIJIEJICHUE Ta3a, o0O0pa3oBaHHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemera/uibl M UX COeIMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3auMOJIEHCTBUE C METaUIaMU, HEMeTa/UlaMH, IIeJIo4aMH). XJIOPOBOIOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuUMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BaXHEWIHWe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (pu3myecKkrue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHON KUCIOTHI, KAYECTBEHHAS PEAKIIMS Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COECIMHEHHUSIMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUEeCKUe U XMMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yaoOpeHuil. XuMHUECKOE 3arpsi3HEHUE OKPYKaloIel Cpeibl COCTMHEHUSIMUA a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcup docdopa (V) u hochopHas kuciaoTa, Pu3NIECKUe U XUMUIECKHUE CBOICTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMKM, pPACIPOCTPAaHEHUE B TNPUPOJE, (PUIUUECKHE U XUMUYECKHE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBS3aHHBIE C OKCHJIOM
yraepona (IV), rumoreza rino0anbHOTO TOTEIUICHUS KiIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U npuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (O€H3WH), UX POJib B OBITY M MPOMBILIIECHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAX: )KMpax, OeKax, yriieBogax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npumeHenue. CoenuHeHMs KpeMHus B mnpupoge. OOmue mnpeacTaBieHus o0
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeine cTpouTelbHble MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobaembr 6€30macHOr0 MCIOIb30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpAKAIOIMNE (PU3NUCCKHE W XHUMHYECKHE CBONCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIMBaHUS caxapa IMoJ| JeHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUECTBEHHON peaKIK Ha Cynbdar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCAUHEHHH (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uoOH U M3YyUYEHHE MPU3HAKOB
UX IPOTEKaHUsI, B3AMMO/ICHCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHHE Mozenein
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJydeHHue, coOupaHue, paclo3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKIIMEH CHUJUKATHOM MPOMBIIUICHHOCTH, PEIICHHE HSKCIePUMEHTATbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenaeneeBa u crpoeHusi atoMmoB. CTpoeHrue MeTajuioB. MeTtaumyeckas CBS3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJEKTPOXUMUYECKHMH  PAX
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CIOCOOBI TIONy4eHHUST MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CruiaBel (CTajib, YYTyH, JIOPATIOMUHUUI,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpusi U Kanus). OKCUJIbI U



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJIEHUE B NpUpoje. PU3nuecKue 1 XMMUUECKUE CBOMCTBA MarHusl
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MengeneeBa, CTpOEHHE aroma, HaXOXICHUE B Ipupojie. Pu3nyueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHEe CBOMCTRA kene3a. OKCUIbI, TUIPOKCHIBI M conu kenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  HCIMOJIb30BAHWE  BHUJICOMATEPUANIOB), IPU3HAKOB  IMPOTEKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (1), HabmMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THMAPOKCHUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
WCIIOJIb30BaHUE BEILIECTB U XMMHUUYECKUX peakuuil B ObiTy. [lepBas momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemecTB, nanee — [1/IK). Ponb xumMuu B pemieHnn 3K0JIOTHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpaslioB MaTepuanoB (CTEKJIO, CIUIaBBl METAJUIOB, MOJMMEPHBIE
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIFOIIMXCS CUCTEMHBIMU JJISi OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAITBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, ra3, pacTBOP, paCTBOPUMOCTh, KPUCTAJIINYECKas
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHThI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS MPOTPAMMBI OCHOBHOTO  OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCHIUTATEJILHON JAEATEIBbHOCTH B COOTBETCTBUM C TPAIUIIMOHHBIMU POCCUINCKUMHU
COLMOKYJIbTYPHBIMA M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, NPUHATHIMU B
oOlllecCTBE TMpaBWJIaMH W HOPMaMH IIOBEJACHUS M CIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJCTBOBATbCSl CHUCTEMOW TMO3UTUBHBIX IICHHOCTHBIX OpHUEHTAlUM U
pacCIIMpPEHUE OIBITA AEITEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1)IaTpuoTHYECKOro BOCIIMTAHMS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOTr0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpHOU HHMOpMmaiuen o
MEPENOBBIX JIOCTHKEHUAX M OTKPBITUSIX MHUPOBOM M OTECYECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2)rpaskIaHCKOro BOCIIUTAHUSA:

MPEACTABJICHUSI O COLNUAIBHBIX HOPMax M TMPaBWIAX MEKIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHNN YYEOHBIX TPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHHIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3)LlEeHHOCTH HAYYHOI'0 O3HAHUA:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU WU COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSL TPUPOJIBI, B3aUMOCBS3SX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEJIbCKOW KYyJIBTYpPbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TNPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4)¢popMuUpOBaHMS KYJbTYPHI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBBbIM 00pa3 »W3HH, OCO3HAHUE TMOCIEICTBUNA U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

5)Tpy10BOro BOCIIMTAHMSI:

MHTEpEC K MPaKTUUECKOMY U3YUYEHHIO Mpodeccuii u TpyJa pa3iuyHOro poja,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHHUS 00pa30BaHUs C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6)3K0JI0rM4eCKOro0 BOCIIUTAHMS

HKOJIOTUYECKU II€JIECO00PAa3HOE OTHOIIEHHE K MPHUPOAE KAaK HCTOYHHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEICHUS MTPU padOTe C BEIIECTBAMHU, a TAKKE B CUTYaLMSIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI ~ 3KOJIOTUYECKOW  KyJNbTYphl, OCO3HAaHUS TJIOOQJIBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pe3ylbTaTOB BBIACHSAIOT 3HAYUMBIE IS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ITUX MPEAMETOB (GOPMUPOBATH MPEACTABICHUE O IIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO Y4EOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MIPU3HAKK, yCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTMMHU TOHSATHSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXIAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHBIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE TIPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKHA U3yYaeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KaueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U ()OPM IpEACTaBICHUS, MOJydaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHSITh PA3IUYHBIE METOAbl M 3aMpOChl MPU MOUCKE U OTOOpE
uHGOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh MW AaHAJIM3UpOBaTh B Ipolecce Y4eOHOU u
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

yMEHUSl 3a/laBaTh BOMPOCH (B Xo0J€ jauaiora W (WIM) JUCKYCCHUH) TIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUUYECKOTO IKCIIEpUMEHTa (1a00paTOpHOro OIbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX MpPoOJieM Ha OCHOBE yuéTa OOUIMX WHTEPECOB M COTrJIacOBaHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE y4eOHbIC JCHCTBHS

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJISATh WM KOPPEKTHUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NEUCTBUN, CcHenuPUIeCKue Uil TPEAMETHOW oOmactu «XUMHS», BHUIBI
JEATeIbHOCTH 1O  MOJYYEHHID HOBOTO  3HAHUS, €ro HWHTEpIpEeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIy oOyuenus B 8 kiiacce npeiMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEAKIUU PA3JIOKEHUS, PEAKIUU 3aMEUICHUs, pPEeaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToOMa, AJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WMOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BEIEeCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JJII COCTaBJICHHS (HOpMYT
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH TIO0
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJ€eHTHass W HMOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OOJNbIIME TIEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U pacTpeeieHUE UX 0 JIEKTPOHHBIM CIIOSM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
pPa3TUYHBIX KJIACCOB, TIOJITBEPXKAAs ONMUCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJCKYJISIPHYIO W  MOJISIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICTUTEIBHON NEATCILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHUE, 0000IIeHHEe, CUCTEeMAaTU3aIMIO, KIacCU(PUKAIIMIO,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHsS] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peabHBIN ¥ MBICJICHHBIH);

ClIieoBaTh  NpaBWIaM  [OJIb30BAaHUSA  XMUMHYECKOM  TMOCYI0ll U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCJIOpPOJA), MNPUTOTOBJICHUIO
pacTBOPOB C ONPEAECITEHHOM MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB MIEIOYECH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xonIy oOydenwus B 9 kiacce npeIMEeTHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHBb
OKHCIICHUS, XUMHUECKasl PeaKlMsi, XUMUYeCKasi CBS3b, TEIIOBOU ekt
peakuuu, MOJb, MOJSIpHBIM ~ 00BEM,  PacTBOp,  AJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJMTUYECKAsT IUCCOLMALMS, PEAKLUUA HOHHOTO
oOMeHa, KaTaau3aTop, XHWMHYECKOE paBHOBecHe, OOpaTUMble W



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTAaHOBJIEHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTaJuInuecKas), KpHUCTAIIMYecKas pemeTka, KOppo3us METaslioB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUJISI COCTaBJICHHS (HOpMyT
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAs, WOHHAs, METAJUIMYECKasi)) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHasg mnoArpynmna (A-rpynma)» U «modoyHas
noarpynmna (b-rpynma)», manble u OoNbIIME TEPUOJABI, COOTHOCHUTH
0003HaYCHUsS, KOTOPhIE MMEITCA B IEPUOAUYCCKONW TabiuIe, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHEHUUN B
npejenax MajblX NEPUOJIOB M TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEIMIOBOMY 3P (HEKTy, MO0 M3MEHEHHUIO CTEIEHEW OKUCICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS SJIEKTPOJIUTUYECKOW JIHUCCOLMAIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIILHO-BOCCTAHOBUTEIBHBIX PEAKITUHN
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENIBHYIO MOJEKYJISAPHYIO H  MOJSIPHYIO MAacChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUSA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpY/IOBaHMEM, a TaKXKe IMpaBuja OOpallleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OIBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonart-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIEC OIEPAIlMU MBICIUTEIbHON JEATEeIbHOCTH — aHaJIHU3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
N KosnuecTBouyacon DJIeKTPOHHbBbIE
; HaumeHoBaHuepas3aejioB U (undposBbie)
n/ Bcer  Konrpoabnbiepabor  IlpakTudeckuepador
TEeMIIPOrPaMMBbI o0pa3oBaTte/ibHbBIEpeCyp
n 0 bl bl
ChbI
Paszgen 1.IlepBoHavyaibHbIeXUMHYECKHETIOHSITHS
XuMHS — BaxkHas 00J1aCTh
1.1 €CTECTBO3HAHMSI M MIPAKTHYCCKOM 5 2 bubmmorexa [IOK
' p https://m.edsoo.ru/7f41837c
JEeSATEIbHOCTH YEJIOBEKa
bubnunoreka LIOK
1.2 B 15 1
CIIECTRA M XHMHACCKUCPEatiiny https://m.edsoo.ru/7f41837c
Hroro o pasneny 20
Pa3nesn 2.BakHeiimme npeacTaBuTe 1M HEOPraHHYECKUX BeleCTB
bubmnoreka IIOK
2.1 B .K Nl 6
osayx. Kucnopox. Tlorsie 06 okcuax https://m.edso0.ru/7f41837c
bubnmorexa LIOK
2.2 B Nl 8 1
OAIOPOAL. LIOHATHE O KUCTOTAX H COTAX https://m.edsoo.ru/7f41837c
bubnunorexa LIOK
2.3 Boga. P ! 5 1 1
ona. PactBopsl. [lonstue 06 ocHOBaHUSAX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIEKJIACCHIHEOPTaHUYECKUXCOEIUHE 1 1 1 bubnmnorexa [JOK
' HUH https://m.edso0.ru/7f41837c
Hroro 1o pasneny 30

Paspnen 3.11epuoanyeckuii 3axkoH u [lepuoguyeckasi cucrema xumnueckux 3jemMeHToB JI. U. MenneneeBa. CTpoeHHeaToMOB.
XuMnueckasacBsidb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIEPEAKINU

3.1 Ilepuoanueckuii 3axoH u Ilepuoanueckas 7 bubmuotexa [JOK



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

cUucTeMa XUMMUYECKUX 3nieMeHToB [I. U. https://m.edso00.ru/7f41837c

MenaeneeBa. CtpoeHneaToma

Xumuueckas cBsizb. OKHCIUTEIBLHO- bubmuorexa [IOK
3.2 8 2
BOCCTAHOBUTEJILHBIE PEAKIIUU https://m.edsoo.ru/7f41837c
bu6nmorexa [IOK
Hroro no paszeny 15 https://m.edsoo.ru/7f41837c
PeszepBHOEBpEMS 3 bubmorexa HOK

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

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 08 > >



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

9 KJIACC

N KosnyecTBouyacon JJIeKTPOHHbIE
* | HaumeHoBaHHMepAa3IeJ0OB U (undposbie)
n/ Bcer  KoHTposbHBIEPa0O IpakTnyecknepado
TeMIIPOTrPaMMbI o0pa3oBaTebHbIEpecyp
n 0 ThI ThI
Chl
Pa3zgen 1.BemecTBO U XUMHUYECKHE PeaKIIUU
11 [loBTOpEeHME U yriaybieHue 3HaHUH 5 1 bubnnorexa [HOK
' OCHOBHBIX Pa3JIe]IOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE3aKOHOMEPHOCTUXUMUYECKUXPea 4 bubnunoreka [JOK
' KITUH https://m.edso0o.ru/7f41a636
13 ONEKTPOIUTHYECKAS AUCCOLUALIUS. 3 1 1 bubnnorexa [JOK
' XUMHUYECKUE PEaKIMU B pacTBOpax https://m.edsoo0.ru/7f41a636
Hroro no pazneny 17
Pa3znen 2.HemeTaJJIBI M HX COeTHHEHHUS
51 OO6m1ast XxapakTepruCTUKa XUMUYECKHUX 4 1 bubnuoreka [JOK
' anemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepuCcTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa n 6 bubmmorexa [TOK
' i PYIIBL. 2P https://m.edsoo.ru/7f41a636
e€CoeTMHCHMS
OO01mas xapakTepuCcTHKa XUMUIECKIX
2.3 aneMeHToB VA-rpynisl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mmas XxapakTepuCTHKa XUMHUIESCKUX
24 anemeHTOB |V A-rpynmsl. Yriaepoa u 8 1 2 bubmorexa HOK
' . Py ' poa https://m.edso0o.ru/7f41a636
KPEMHUH ¥ UX COCTUHCHHUS
Wroro no pazueny 25



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

Pa3zgen 3.MeTa/JIbI M MX COeAUHECHUSA

. bu6mmoreka [IOK
3.1 ObmuecsoiicTameTanon 4 https://m.edso0.ru/7f41a636
. bubmmoreka [JOK
3.2 Baxxueie MeTaisl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Pa3znen 4. Xumusi u okpyxaomas cpeaa
41 B 3 bu6mmoreka [IOK
. CIIIeCTBA U MaTepPHAIIbl B )KM3HH YeIOBEKa https://m.edsoo.ru/7f412636
Hroronopaszneny 3
P 3 bubmuorexa [JOK
C3CPBHOCBPEMA https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
Ne KosmuecTBo4acos
aran3 DJIeKTpOHHbIeUGPOBLICOOPA30B
n  Temaypoka Be KoHTpobHBI IIpakTHYecKkHn A y P p P
YyeHHu sl aTeJibHbIEpecypChl
/ ero  epadoThbl epaboThI
n
1 [Ipenmer xumuu. Posb xumuu B 1 bubnuoreka [IOK
JKU3HHM 4YesoBeKa. Tena u BemecTa https://m.edsoo.ru/ff0d210c
5 ITonsiTe 0 MeTo/1aX MO3HAHUS B 1 bu6mmoreka [IOK
XUMUU https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padora Ne 1
«[IpaBuna paboTsl B 1abopaTropuu u bubnuorexa [JOK
3 . 1
npuéMbl 0OpareHus ¢ https://m.edsoo.ru/ff0d23dc
1abopaTOpHBIM 000PYIOBAHUEM
4 YucThie BellecTBa U CMECH. 1 bu6mmoreka [IOK
Crioco0wl pazfeneHust cMmecei https://m.edsoo.ru/ff0d26ca
[TpakTryeckas padora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 bubmmorexa [TOK
a . pumep https://m.edsoo.ru/ff0d28c8
OYHUCTKHU NTOBApEHHOW COJIN)»
bubmunorexa [JOK
6 A 1
TOMBL 1 MOTICIYIH https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE IIEMEHTBI. 3HAKU 1 bubnmoreka [JOK
(CMMBOJIBI) XMMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTblie U ClOXKHBIEBEUIECTBA 1 bubmmorexa [OK
P - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIpHOCYUEHHUE 1 bubnmoreka [JOK



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

3aKOH IOCTOSIHCTBA COCTaBa
BellecTB. XuMuyeckas popmyia.

https://m.edsoo.ru/ff0d2d50

bubmuoreka [JOK

10
BaneHTHOCTaTOMOBXMMHUYECKUXAJIE https://m.edsoo.ru/ff0d2eae
MEHTOB
OTtHocuTeNbHAs aTOMHAs Macca.
11 OTHOCHUTENbHAS MOJICKYJISIpHAS bubmoreia OK
yip https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBasi 107151 XMUMHYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEUHECHUHN https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemecTBa. Moib. bubmuoreka [JOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 dOu3nYecKre U XUMUYECKUE SIBICHUS. bubmuoreka [JOK
XHUMHUUECKas peaKkus https://m.edsoo.ru/ff0d37fa
[Ipu3Haky u ycnoBus MPOTEKAHUS bubnunoreka [JOK
15 .
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BEIIECTB. bubnuotexa [JOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Buraucienuns konuaecTBa, MacChl
17 BEIIIECTBA 10 YPaBHEHUSIM bubmorexa HOK
H yp N https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEAKIIHi
Knaccudukamnms xumuaeckux
18 €aKIuii (COeTMHEHMSI, PA3TIOKEHHS Bubmmorexa LIOK
peartl A P ’ https://m.edsoo.ru/ff0d3f34
3aMeINIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHnukioneauct. O6o0eHne u bubmmorexa [JOK
t AT, qu https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUA3HAHUI
20  KonrponbHas pabora Nel mo teme bubnuorexa [IOK



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

«BermiecTBa U XUMUYECKHE PEAKLIUM

https://m.edsoo.ru/ff0d4290

Bo3nyx — cMech razos. Coctan

bu6mmoreka [JOK

21 .K —

BO3YXa. RUCIOPOA = JICMEHT 1 https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
Ouznyeckue 1 XUMHUIECKHE

99 CBOMCTBa KHCJIOpOJa (peaKIuu bubnuoreka [JOK
OKHCJICHUS, TOPEHUE). https://m.edsoo.ru/ff0d4614
[TonsTHEOOOKCHTAX
CriocoOsl MosTy4eHus KUCIopoia B

23 nabopartopuu iqn OMLII_HJ'IGHILOCTI/I bubmiorexa LIOK

patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenuekucnopoaa
TemnoBoit 3¢ ekt xumuaeckoit

24 peaKIuu, IOHATHE O bubmuoreka [JOK
TEPMOXUMHUYECKOM YPAaBHEHUU, DK30- https://m.edsoo.ru/ff0d4790
1 DHIOTEPMUYECKUX PEAKIUIX
TormnuBo (HedTh, Yroib U METaH).

25  3ar $I3H€I-§I/qul:03 ’ a, CIIOCOOBI Zro Bubnuorexa LIOK

p Ayxa, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALECHUS
[IpakTuueckas padora Ne 3 o Teme
26  «llomyuenue u cobupanue bubmorexa LIOK
ye p . https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJIa, U3YUEHUE €T0 CBOWCTB)»

97 Bonopon — anemeHT u mpocroe bubmuorexa [IOK
BelecTso. HaxoxaeHnue B nmpupoje https://m.edsoo.ru/ff0d4ddo
Ou3nYecKue U XUMHUIECKHE

28 CBOMCTBa BOJOpOA bubmmorexa LIOK

FIOpOAa. https://m.edsoo.ru/ff0d4ddo
IIpumeneHuneBoropoaa
29 [TonsiTHe 0 KUCIOTAX U COJIAX bubmorexa LIOK

https://m.edsoo.ru/ff0d50d2



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2

Cnoco0bl noity4eHus BOA0poia B

bubmuoreka [JOK

30
nabopaTopun https://m.edsoo.ru/ff0d4ddo0
[TpakTuyeckas padora Ne 4 o Teme
31 «[lomydyenne u cobupanue BOAOpoOIa bubmmorexa [JOK
v P HOPOAE, https://m.edso0.ru/ff0d4f42
W3y4YEHUE €ro CBOMCTBY
32 Mosipablii 00bEM ra3oB. 3aK0H bubnuoreka [JOK
ABorajzipo https://m.edsoo.ru/ff0d542e
Brrunciaenus o0béMa, KOJIMYECTBA
33 BEILIECTBA ra3a Mo €ro U3BECTHOM bubmoreia OK
» N Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WU 00BEMY
Beruncnenus 006EMOB ra3oB 10
34 ABHEHMIO PEaKIUd Ha OCHOBE bubmoreia OK
P "p . https://m.edso0.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHUH ra30B
35 du3nueckne U XUMUYECCKHE bu6mmoreka [JOK
CBOICTBAa BOJIBI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwii. [Tonstre 06 bubnuotexa [JOK
WHJUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens.
37 HacsImieHable ¥ HEHACHIIIICHHBIE bu6mmorexa [IOK
pactBopbl. MaccoBas 10J1s1 BElLecTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[IpakTuueckas pabora Ne 5 o Teme
38 «IIpuroroBiieHre pacCTBOPOB C bubnuotexa [JOK
ONpeACIEHHON MacCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 KonTponbnas padora Ne2 o teme bubmuorexa [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTaB, KiacCUpUKALIUS, bubnmoreka [JOK



https://m.edsoo.ru/ff0d4dd0
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HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e

[TonydyeHue 1 XuMHYECKHUE CBOIMCTBA

bu6mmoreka [JOK

41
KHCHOTHBIX, OCHOBHBIX H https://m.edsoo.ru/ff0d664e
aM(pOTEePHBIX OKCHJIOB
OcHoBaHu4: COCTaB, bubmuoreka [JOK
42
KJ1accuukanmsi, HOMEHKIJIaTypa https://m.edsoo.ru/ff0d67ca
43 [lonydyeHne u XuMHUYECKUE CBOWCTBA bubmmorexa [IOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [losnydyeHne u XUMHYECKUE CBOWCTBA bubmmorexa [IOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATypa,
46 cnocoi(ibll) 10JI )eHI/ISI XI/IMI/I‘IZIC)KI/IG bubmmorexa [TOK
. v ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[IpakTuueckas padorta Ne 6.
47 Pemenue skcnepuMeHTaIbHBIX 33724 bu6mmoreka [IOK
o Teme «OCHOBHEIC KJIACCHI https://m.edsoo.ru/00ad9b7c
HEOPraHWYECKUX COCAUHEHUI
['eneTnveckas CBSI3b MEKIY
48 KJ1acCaMU HEOPTaHUYECKUX bubmorera [JOK
. p https://m.edsoo.ru/00ad9a50
COeIMHEHU I
49 O06o00menue u bubmuorexa [JOK
cucTeMaTu3alusI3HaHu https://m.edsoo.ru/00ad9ch2
KonTponbnas padorta Ne3 o teme
50 "OCHOBHEBIC KJ1aCChl HCOPTaHUUECCKHX bubmiorexa HOK
o P https://m.edsoo.ru/00ad9ela
COCIMHEHUI
51 [TepBbie MOMBITKH KIacCUPUKAITII bubnuoreka [JOK



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
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https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
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XUMHYECKHUX 3JIeMEHTOB. [IoHsaTHE O
rpymmnax CXOJHbIX 3JIEMCHTOB

https://m.edsoo.ru/00ad9ffa

[Tepuoanueckuii 3aKOH U
IIepnonnueckas cucrema

bu6mmoreka [JOK

52 XUMHYECKUX 31eMeHToB Jl. W. https://m.edsoo.ru/00ada52c
Meneneena
53  Tlepumonubl, TpyIIIbl, TOATPYIIITHI bubmmorexa [JOK
https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bubnunoreka [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 31eKTPOHHBIX 000JI04eK
55 | aromos snemeHToB [lepuoanueckoit bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTepucTuka XUMHYECKOTO
56 3JIEMEHTA M0 €T0 MOJIOKEHUIO B bubnuoteka [JOK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoauyeckoro 3akoHa
57 JUISL pa3BUTHS HAYKU U NIPAKTUKU. [I. bubnuorexa [JOK
N. Mennenees — y4€HbIN, IEAAror u https://m.edsoo.ru/00ada96e
rpaxJIaHuH
PeseprubIil ypok. O60061eHIE 1
58 CHCTIe)MaTm:Em 3HaH1/Ip”IIIl / bubmmorexa LOK
. https://m.edsoo.ru/00adb33c
Bcepoccuiickast mpoBepouHas paboTa
KonTponbnas padora Ne4 o teme
59 «CtpoeHue aroma. XuMudeckas bubmuorexa [IOK

cBs3b» / Beepoccuiickas
mpoBepoyHas pabora

https://m.edsoo.ru/00adb486
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60 DIEeKTPOOTPULIATETbHOCTHATOMOBXH 1 bubnmoreka [JOK
MHYECKHUXDJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuoreka [JOK
61 HOHHAAXHMIMECKAACBAD 1 https://m.edsogru/OOadac34
62 KoBaneHTHasnmonsspHassXxuMHU4eCcKasic 1 bubnuoreka [JOK
BSI3b https://m.edsoo.ru/00adaab8
63 KoBasieHTHastHETIOIIpHASX UM YECKA 1 bubmuoreka [JOK
SICBSI3b https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
64 CTeneHbOKHCACHHS L https://m.edsogru/OOadanS
65 OxkucIUTENnbHO- 1 bubmmoreka [JOK
BOCCTaHOBUTEJIbHBICPEAKIINHI https://m.edsoo.ru/00adb076
bubmuoreka [JOK
66 OKHCIUTEIN U BOCCTAaHOBHUTEIN 1 https://m.e dsogru 100adb076
Pesepubiil ypok. O6006111eHIE 1
67 CUCTEMaTU3aLUs 3HAHUN 110 TEME 1 bubnnorexa [JOK
«CtpoeHnue aToMma. https://m.eds00.ru/00ad9ch?2
XHUMHYECKAsACBS3b)
68 PesepBHblil ypok. O6006111€HNE U 1 bubnnorexa [JOK
cUcTeEMaTH3allus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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9 KJIACC

Ne KonuyecrBouacos
Be Haramzy = DieKTpoHHbIeHU(POBHIEOOPA30
n Temaypoka Kontpouabnsl  IIpakTHyeck
er YyeHHu sl BaTeJIbHbIEpecypChl
/ epaldoThbl nepadoThI
n
[Tepuoanueckuii 3akoH. [lepuoanueckas
crucTemMa XuMu4deckux anemeHToB /1. U 1 bubmmorexa [JOK
o https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB
XUMHYECKHX 3JIEMEHTOB MEPBBIX TPEX 1 bubmmorexa [JOK
P P https://m.edsoo.ru/00adb6b6
MEePHUOIOB
Knaccudukamus 1 HoMeHKIaTypa 1 bubmuotexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
Buasl XuMHU4uecKo# CBS3U 1 THITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme
«[ToBTOpEHUE U yriTybiaeHne 3HaHUi 1 1
OCHOBHBIX pa3/iesioB Kypca 8 Kiacca»
Knaccudukanus XuMu4eckux peakuun 1 bu6muoreka [JOK
10 Pa3JIMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU
eakuuu. [loHATHE O TOMOTE€HHBIX U 1 bubmorexa [TOK
p ’ https://m.edsoo.ru/00adbe9a
TeTepOreHHBIX PEeaKIMIX
[TonsTHE O XUMHUYECKOM PAaBHOBECHH.
bu6nuoreka [IOK
@DakTopHbl, BIUSIIOUINE HA CKOPOCTh 1

XUMHYISCKOM PCAKIIUN U ITOJIOKEHUC

https://m.edsoo.ru/00adc28c



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

XUMHYCCKOI'0 paBHOBECCHUS

9 OKHCIUTEIBHO- bubmuorexa [JOK
BOCCTaHOBUTEJIbHBICPEAKIIUU https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKOMN

10 nccoruanmu. CuibHbBIE U ci1a0ble buGnnorexa LIOK
a HHATH. https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI

11 HouHbIeypaBHEHUSIPEAKIINIA bubmorexa LOK

yp peakt https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE IPEACTABICHUN 00 bubmorexa LOK
o pel https://m.edsoo.ru/00add5d8
AJICKTPOJIUTUYECKON JUCCOIMAITIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IPEACTABIIEHUI 00 DIIEKTPOIUTUYECKON bubmorexa LOK
p P https://m.edsoo.ru/00add8b2
IUCCOLMAIAA
14 TToustie o runpoan3ecoie bubmorexa HOK
Ap https://m.edsoo.ru/00add9d4
bubmmoreka [IOK

15 7|
O00011IeHNE U CUCTEMATU3AIUI3HAHUIA https://m.edsoo.ru/00addd12

16 [IpakTuueckas pabora Ne 1. «Pemienue bubnmnorexka HOK
SKCHEPUMEHTAIBHBIX 3a7a9» https://m.edsoo.ru/00addbfa
KonTponbnas pabota Ne2 o teme

17 «IIIEKTPOIUTUYECKAS TUCCOIHALINS Bubmaorexa ITOK

P ! HHATH. https://m.edsoo.ru/00addecO
XUMUYECKUEPEAKIIUN B pACTBOPAX)
OO0111ast XapaKTEPUCTHUKA TAIOTEHOB.
18 XI/III;I/III/IHCCKFI)/IC CBI())ﬁCTBa Ha TIpUMEDE Bubmaorexa ITOK
p p https://m.edsoo.ru/00addfe2
xJopa
19 Xnoposogopoa. CossHast KUCIIOTa, bubnunorexa IIOK

XAMHYECKHUE CBOMCTBA, MOJyYECHUE,

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

[TpakTrueckas padora Ne 2 o Teme

bu6nmoreka [IOK

20  «IlomydyeHue COIAHON KHUCIOTHI,
yi . N https://m.edsoo.ru/00ade348
U3y4eHUe e€ CBOWCTBY»
Brruncnenus no ypaBHeHUSIM
21 XUMWYECKUX PEAKILIUNA, €CII OQUH U3 Bubmaorexa ITOK
P ’ https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
99 OO61mas xapakTepuCTHKa 3JIEMEHTOB bubnuotexa [HOK
VIA-rpymms https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIC MOTU(DUKAIIMH CEPHI.
23 Haxoxileﬂne cepeul I/Iq;é COCIII/IHGII){I/Iﬁ B bubnnorexa LIOK
p . https://m.edsoo.ru/00ade64a
npupojie. XMMUYECKHECBOWCTBACEPHI
24 CepoBoaopoi, ctpoenue, Gpu3ndecKue u bubnmnoreka HOK
XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade802
Oxkcunsl cepol. CepHas KHCIIOTA,
25 (1)1/1314%01(1/15 U XI/II\EI/I‘IGCKI/IG CBOICTBa bubmmorexa LOK
’ https://m.edsoo.ru/00adea28
pUMEHEHUE
XUMUYECKUE PEAKIINH, JISKAIIUE B
OCHOBE TIPOMBIIIICHHOTO CTII0c00a
26 = TOJy4YeHHs CEPHOU KHCIOTHI brbmmorexa LTOK
i p ' . https://m.edsoo.ru/00adec8a
XUMHYeCcKOe3arps3sHEHUEOKPYKAIOIIeHC
PENbICOSTMHEHUSIMICEPBI
97 Brruncinenne MmaccoBOU JIOIH BEIXOZA but6mmoreka [IOK
MPOAYKTA PEAKIUU https://m.edsoo.ru/00adec8a
OO0m1as xapakTepucTuKa 3J1eMeHTOB VA-
g~ TPYHIBL A30T, pacpocTpaHeHue B bubmmoreka [JOK

npupoje, Gu3nIecKue 1 XUMHIECKUE
CBOMCTBA

https://m.edsoo.ru/00adeeab
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AMMHaK, ero GuU3n4YecKue 1 XUMHYECKHIE

Bbu6nuoreka [IOK

29
CBOICTBA, MOJIy4YCHHUE U TPUMECHEHUE https://m.edsoo.ru/00adf004
[IpakTuueckas padora Ne 3 o reme
30  «llomydyeHue ammMuaKa, H3y4eHHUE €T bubmmorexa [JOK
" ks https://m.eds00.ru/00adf180
CBOWCTBY
31 A3oTHas Kuciora, e€ GusndecKkue u bubnnoreka HOK
XHMHYECKUE CBOMCTBA https://m.edsoo0.ru/00adf306
Hcnons30BaHne HUTPATOB U COJEH
aMMOHHS B KQUeCTBE MUHEPATbHBIX
30 oBberuit bubmnoreka IIOK
YAODP ’ . https://m.edso0.ru/00adf518
XUMHYeCcKOe3arpsi3HEHUEOKPYKAtoIIec
pEnbICOSIMHEHUSIMUA30Ta
dochop. Oxeng pochopa (V) u
33 (poc:g)o pHa;I KI/ICJ'I((l))Ta q)(I)I/II)SI/I(‘IeiKI/Ie u bubmmorexa LOK
p L https://m.eds00.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOIyYCHHE
Hcnonb3oBanue pocdaToB B KauecTBe
34 MUHEPATBHBIX YIOOPEHUH. bubnmnorexka HOK
3arpsi3HeHuenpupoHoiicpensidpocdaram https://m.edsoo.ru/00adfc20
u
VYrnepon, pacnpocTpaHeHue B IPUPOJIE, bubmuoreka [JOK
35 .
bu3HYeCcKre U XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcupsl yriaepoaa, ux Gpusndeckue u
36 XUMHYECKHUE CBOMCTBA. DKOJIOTHYECKHUE bubmuorexa [JOK
poOJIEMBI, CBSI3aHHBIE C OKCHIIOM https://m.edsoo.ru/00adfebe
yriepoaa (1V)
bu6nuoreka [IOK
37 Y &
POJIBHAT KHCIOTa 1 ee COH https://m.edso0.ru/00ae006¢
38  Ilpaktmueckas padota Ne 4 o Teme bubnmoreka [JOK



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
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"ITosrydyeHune yrieKucioro rasa.
KayecTBeHHast peakuys Ha KapOoHaT-

HOH

https://m.edsoo.ru/00ae027¢

[TepBoHauanbHBIE MOHATHS 00

39 OpPraHNYECKUX BEIIECTBAX KaK O buGnnorexa LIOK
P https://m.edso0.ru/00ae054¢e
COCIMHEHUSIX YIIIepoia
40 KpeMmunii u erocoe iuHeHUs bubnnorexa LIOK
P https://m.edso00.ru/00ae080a
[IpakTuyeckas pabora Ne 5. Pemenue

a1 AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubnmnoreka HOK
«Bakuenme HeMeTaJUIBI U UX https://m.edso0.ru/00ae0bf2
COEIMHEHUS
KonTtponsHast padora Ne3 o teme

42 «Baxuenme HeMeTaJUIBI U UX bubnnorexa LIOK

https://m.edsoo.ru/00ae0e18
COEIUHEHUSY
OO01mas XxapakTepUCTHKA XUMUYECKUX
3]IEMEHTOB — METAJIJIOB.
bubnuoreka [IOK
43 Merannnueckas CBSI3b U MeTaJlJIndecKast
. https://m.edsoo.ru/00ae103e
KpUCTaJUTHYECKasi peméTka.
Du3nyecKknecBOMCTBAMETAIIOB
XUMHUYECKHE CBOMCTBA METAIJIOB.
44 DIIEKTPOXUMHUUECKUHN PSII HAIPSOKEHUI bubnnorexa LIOK
p p p https://m.edsoo.ru/00ae1156
METAJLIOB
O6111e cnocoObl MOTYyYSHHSI METALIOB.

45 CnnaBel. Beruncnenus no ypaBHEHUAM bu6muoreka [JOK
XAMHYECKUX PEAKIUM, ECIIU OAUH U3 https://m.edsoo.ru/00ae1156
peareHTOB COJIEPKUT MPUMECH

buobnunoreka IHOK
46  TlonsTHE O KOPPO3ZUUMETAIIIOB 1

https://m.edso0.ru/00ae1278
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bu6nuoreka [IOK

47
Ienoumpiemera el https://m.edsoo.ru/00ae14b2
48  Oxcuipl ¥ TUAPOKCUIBI HATPHUS U KA bubmorexa [JOK
A ol A P https://m.edsoo.ru/00ae14b2
[IlenoyHoO3eMeNbHBIE METAILIBI — bubmuorexa [JOK
49 . .
KaJIbIIMA U MarHui https://m.edsoo.ru/00ael15e8
50  BaxknelmmecoeuHEHUKAIbIIHAS bubmorexa [JOK
& H https://m.edsoo.ru/00ae15e8
51 O00011IeHNE U CUCTEMATHU3AUI3HAHUIA
JKEcTKOCTh BOBI U CITOCOOBI €& bubmuorexa [JOK
52
YCTPaHEHHUS https://m.edsoo.ru/00ae1886
[TpakTuueckas padota Ne 6 o reme
53 "YKEcTKOCTh BOABI U METOJIBI €€ bubmorexa [JOK
Y A A https://m.eds00.ru/00aelae8
yCTpaHEeHHs
bubmmoreka [IOK
54 A i
JTOMHHHH https://m.edsoo.ru/00aelc64
55 AmdotepHbIe CBOMCTBA OKCHIA U bubnmnorexka [HOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmoteka [IOK
56 XK
Ie30 https://m.edso0.ru/00ae1d86
57 Oxcupl, THAPOKCHIBI B coiu xkene3a (1) bubnuotexa [JOK
u xenesa (I11) https://m.eds0o.ru/00ae35e6
58 O0001IeHNE U cCUCTEMATHU3AIMI3HAHUI
[IpakTuueckast padora Ne 7. Pemenue
g | °OKCTEPUMEHTAILHEIX 33711 1O TeMe bubnmoreka [JOK
«BaxHeie METaIbl U UX https://m.edsoo.ru/00ae3de8
COCTMHCHUS)
60  BbruucieHus no ypaBHEHUSIM bubmuoteka [JOK
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XUMUYECKUX PEaKIuid, €CIM OJUH U3
PEareHToB JIaH B U30BITKE W COJACPKUT
MIPUMECH.

BprumnciieHusIMaccoBOM 10IMBBIX0IAITPOT
YKTapeaKInu

https://m.edsoo.ru/00ae1750

61  OOoOIeHHe U cUCTeMaTH3alUsA3HAaHUI 1
Kontponbnas pabota Ne4 o reme
62  «BaxuHelie MeTaIbl M UX 1
COCTMHCHUS
63 BemectBa u maTepuaibl B IOBCEIHEBHOM 1 bubnnoreka IIOK
JKU3HU YeJI0BEKa https://m.edsoo.ru/00ae3f50
XUMHUYECKOE3arpsA3HEHUEOKPYKAOIIENC bubnuorexa [HOK
64 1
penbl https://m.edso0.ru/00ae4270
65 Ponb xumMun B perieHnn SK0I0rHUeCKuX 1 bubmuoreka [JOK
npobsem https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O0001IeHNE U 1 bu6mmoreka [JOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00ae0dOa
67 PesepsHblit ypok. O60011eHNE 1 1 bubnmnorexka [HOK
crucTeMaTu3aluvs 3HaHU https://m.edsoo.ru/00adb33c
68 PesepBublit ypok. O60011eHE U 1 bubmumoreka [JOK
cUCTEMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Koanposepsiemorope3yjibTata

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI
0CBOEHNSI OCHOBHOI1 00pa30BaTe/IbHOM NPOTrPaMMbl
OCHOBHOI'0 00111er0 00pa30BaHUs

ITo Teme: «HepBOHa‘IaJ'ILHBIe XUMHWYCCKUC ITOHATHA

11

PacKpBIBATh CMBICII OCHOBHBIX XUMHUECKUX MOHATUH:
aToOM, MOJIEKYyJa, XMMHYECKUH DBJIEMEHT, IPOCTOE
BEIIIECTBO, CJI0KHOE BELIECTBO, CMECh (OHOPOIHAS U
HEOJIHOPO/IHAsA),  BaJEHTHOCTb,  OTHOCHUTEJbHAs
aTOMHass W MOJIEKYJIsIpHas. Macca, KOJUYECTBO
BELIECTBAa, MOJIb, MOJISIpHAs Macca, MaccoBas JoJis
XMMUYECKOI0 3JIEMEHTAa B COEIMHEHHM, MOJISPHBIH
00BEM, XUMHYECKass peakuus, KiaccuUKaIus
peaKIMii: peakuuu COEMHEHUS, peakuuu
pa3oXKeHUs], peakuu 3aMelleHus], peakiuu oOMeHa,
9K30- U DHJIOTEPMHUYECKHE pPEaKIMH, TErIOBOH
s dexT peakiuu, pacTBOp, MaccoBast J0JI BEIIECTBA

(TpolleHTHAs: KOHIIEHTpAIlUs) B pacTBOpE

1.2

HIUTIOCTPUPOBATH B3alMOCBA3b OCHOBHBIX
XUMHYECKHUX TTOHITHH U OPUMCHATH O3TH ITOHATUA ITPHU

OIMMCaHNH BCHIICCTB U UX npeBpameHI/Iﬁ

1.3

1.4

1.5

HCIIOJIB30BaTh XUMHYECKYTO CUMBOJIUKY JUIA
COCTaBJICHUA (I)OpMy.TI BCIICCTB u ypaBHCHI/II\/'I

XUMHYECKUX PEaKIUn

PaCKpeIBaTb CMBICII 3aKOHOB COXPAaHCHUA MaACChI
BCIICCTB, IHOCTOAHCTBA CoCTaBa, aTOMHO-

MOJIEKYJISIPHOTO Y4€HHMsI, 3aKOHa ABOTapo

OonpeaciIsiTb BAJCHTHOCTH AaTOMOB JJIECMCHTOB B




6I/IHapHI>IX COCANHCHUAX

1.6

KJIaCCU(UIIUPOBATh XUMUYECKUE PeaKIUU (10 YUCITY
U COCTaBYy YYacTBYIOUIMX B PEAKIMU BEIIECTB, IO

Ter1oBoMYy 3 PeKTy)

1.7

1.8

BBIUUCIISATH  OTHOCUTEIBHYIO  MOJICKYJSIPHYIO U
MOJISIPHYIO MacChl BELLIECTB
BBIYHUCIISITH MACCOBYIO JIOJII0 XUMHYECKOTO 3JIEMEHTA

o Gopmysie CoeAMHEHHUS,

1.9

BBIYHUCJIATH MaCCOBYIO JOJIIO BCHIECTBA B paCTBOPE

1.10

MNPUMCHATH €CTCCTBCHHOHAYYHBIC MCTO/bI ITO3HAHUA
— Ha6J'II-OI[eHI/Ie, HU3MCPCHUC, MOJICIUPOBAHUC,

AKCIIEPUMEHT (peajbHbI U MBICICHHbIN)

ITo TEME: «Baxnennme [IPEACTaBUTEIIN

HCOPraHUYCCKUX BCIICCTB»

2.1

2.2

PaCKpbIBaTb CMbICJI OCHOBHBIX XUMHNYCCKHX TTOHATHH:
OKCHJ, KHCJIOTa, OCHOBAHHE, COJIb
OIpCaACIATh MPUHAIICIKHOCTD BCIICCTB K

oIpenieN€éHHOMY KJIacCy COeAMHEHUH 1o Gpopmynam

2.3

KJ'IaCCI/I(l)I/ILII/IpOBaTBHeOpFaHI/I‘IeCKI/IeBeH_[eCTBa

2.4

XapaKkTepu30BaTh (OMHUCHIBATH) OOIIUE XUMHUYECKHE
CBOMCTBa BEILIECTB pa3IUYHBIX KJIACCOB,
MOATBEPIK/Iasi OMUCAHUE MPUMEPAMU MOJIEKYJISIPHBIX

ypaBHeHPIfI COOTBCTCTBYIOIINX XUMHUYCCKUX peaKI_lI/Iﬁ

2.5

2.6

MMPOrHO3UPOBATH CBOIMCTBa BEIIECTB B 3aBHCHMOCTH
OT HX Ka4€CTBCHHOro CocCraBa, BO3MOXHOCTHU
MMPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B

PAa3JINYHBIX YCIIOBUAX

cleloBaTh IMpaBUIaM IIOJIb30BAHUSA XUMHYECKON
NOCyI0i U 1abOpaTOPHBIM 00OPYAOBAaHUEM, a TAKXKe
IpaBuJiaM oOpallleHus C BEIeCTBaMU B COOTBETCTBUU
C MHCTPYKUHUSMH IO BBIOJHEHHIO JIAOOPaTOPHBIX
XUMHUYECKHX OMNBITOB IO MOJYYEHUI0 U COOMPaHUIO
ra3oo0pa3HbIX BelIecTB (BOJOpPOJAa U KHUCIOPOAa),

IPUTOTOBJICHUIO  PacTBOPOB  C  ONpPEAEIEHHOM




MacCOBOU noieu pPacTBOPEHHOTO BEIIleCTBa,
HJIaHI/IPOBaTB n HpOBOI[I/ITI: XUMHUUYECCKHUC
OKCIIEPUMEHTBHl 0  PaclO3HABaHUIO  PaCTBOPOB
mIeJIoYel M KUCIOT C TIOMOIIBIO HWHIUKATOPOB

(;makmyc, heHondranenH, METUIOPAHXK U IPYTHE)

2.7

MPOBOJIUTh PACUYETHI IO YPAaBHEHUID XUMHYECKOU
peakiumn

ITo teme: «llepuonnueckuit 3akoH u lleproauyeckas
cucreMa xummuueckux snemeHToB /. M. Menneneesa.
CtpoeHueaToMoB. XUMHUYECKAsCBS3b.

OKI/ICJ'II/ITGJ'IBHO'BOCCTaHOBI/ITeJ'IBHBIepeaKHI/II/I))

3.1

3.2

PaCKpBIBATh CMBICII OCHOBHBIX XUMHUECKUX MOHATUH:
A0pO aToMa, JJIEKTPOHHBIM CIOHW aTroMa, aTOMHas
opbutanb, paauyc aroMa, XHMHYEcKas CBs3b,
NoJisipHasT M HENOJIsIpHAasT KOBAJIEHTHAasl  CBS3b,
AJIEKTPOOTPHULIATEIBHOCT, HOHHAs  CBS3b, HOH,

KaTHuOH, aHUOH, CTCIICHb OKUCJIICHUA

KJ'IaCCI/I(bI/II_II/IpOBaTBXI/IMI/I‘leCKI/IGSJ'ICMeHTBI

3.3

OMKCHIBATh U XapaKTepPH30BaTh TAOIMUHYIO (opMy
[Teproanyueckoil CHCTEMBI XMMHYECKHUX DJIEMEHTOB:
pa3nuyaTh TMOHATHS «riaBHas monarpymma (A-
rpynmna)» u «mobounas moarpynma (b- rpymma)y,

«MaJble» U «OOJIBIITHE) IEprUoOabI

3.4

packpbiBaTh cMbIci Ilepuoanueckoro 3akona /[I.W.
Menneneesa: JIEMOHCTPUPOBATH ITIOHUMaHUe
MEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHUX
JJIEMEHTOB OT HX NOJIOKeHUs B Ilepmonnueckon

CHUCTEMC

3.5

COOTHOCHUTH O0O0O3HAYEeHHs, KOTOPhIE HMEIOTCS B
tabmuie «llepumomuueckass cucTeMa XHUMHYECKUX
snemednToB J[.JI. MeHnngeneeBay ¢  YHCIOBBIMU
XapaKTEPUCTUKAMHU CTPOCHUSA aTOMOB XHWMHYCCKHUX
DIIEMEHTOB (COCTaB W 3apsi sjapa, oOIee Yucio
AJIEKTPOHOB W PACMPENEIICHHE UX MO AJIEKTPOHHBIM

CJI05IM)




3.6

3.7

9 KVIACC

onpeaciisAiTb CTCIICHb  OKHUCJICHHUA JJICMCHTOB B

61/IHapHI:IX COCAUHCHHUAX

ONpCACIIATL BUJ XUMHYCCKOU CBS3HU (KOBaJIeHTHa}I u

I/IOHHaH) B HCOPraHMYCCKUX COCANMHCHUAX

KonnposepsiemoropesyJbtara

11

1.2

IIpoBepsiemble IpeaMeTHbIE Pe3yJIbTAThI
OCBOCHHS OCHOBHOM 00pa30BaTeIbHOM NPOrPaMMbl
OCHOBHOTO0 0011ero 00pa3oBaHus

ITo Teme: «BeniecTBo U XUMHYECKask pEAKLU)

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHITHIM:
pacTBop, JJIEKTPOJIUTHI, HEDJIEKTPOJIUTHI,
AIEKTPOJUTUYECKAS JUCCOLMALIUS, PEAKIIMM HOHHOTO
oOMeHa, KaTalu3aTop, XHMHYECKOe paBHOBECHE,
oOpaTtumble u HEoOpaTUMbIE peakuuu,
OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIE peakuuu,
OKHCIIUTENb,  BOCCTAHOBMUTEIb,  OKHCICHHE W
BOCCTAQHOBJICHHE,  AJIOTpOnus,  am(OTepHOCTb,
XUMHYECKAs CBSI3b (xoBaJIeHTHaH, HMOHHAs,
MeTaJIn4yecKkas), KpUCTAJUIMYECKas peueTka,

CILIaBbl, CKOPOCTh XMMUYECKON PEAKIIHH
WJUTIOCTPUPOBATH B3aMOCBS3b OCHOBHBIX
XAMHUYECKHUX MOHITUN U MPUMEHSTh 3TH MOHATUS MPU

OIMMCaHNH BCHIICCTB U UX npeBpameHI/Iﬁ

1.3

COCTaBJIATh ypaBHEHUS AIEKTPOJIUTUUYECKON
JMACCOIMAIINA KHUCIIOT, IMIEeJI0Yel M COJICH, TOTHBIC U

COKpaH_[éHHBIe YpaBHCHHUA peaKquI HOHHOT0 OOMeHa

1.4

PpacCKpbIBaTb CYIIHOCTDb OKHCIINTCIBHO-
BOCCTaAaHOBHUTCIIbHBIX pealqmﬁ MMoCpEACTBOM

COCTAaBJICHHS 3JICKTPOHHOT'O OaaHca dTUX peaKI_II/Iﬁ

1.5

MPOBOJIUTh PACUETHI MO YPABHEHUIO XUMHYECKOM
peakiumn
ITo Temam: «HemeTannbel W WX COEOUHEHHSI» U

«MeTapl U UX COSIUHCHUS




2.1

XapaKTepU30BaTh (omHCHIBATH) obmue u
CHCI_II/I(I)I/I‘-ICCKI/IG XHMHUYECKHE CBOMCTBA MMPpOCTBIX U
CIIOKHBIX ~ BEIIECTB,  IOATBEPXKAAs  OIHCAHHE
IIpUMEpaMu MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUMU

COOTBETCTBYHOIIINX XUMHUYCCKUX peaKHI/Iﬁ

2.2

COCTAaBJIATHL YpaBHCHHA peaKuHﬁ, MOATBECPKAAOIIUX
CyHIeCTBOBAHUC TCHETHYECKOM CBA3U MCKOY

BCIICCTBAMH PA3JIMYHEBIX KJIaCCOB

2.3

IMIPOrHO3UPOBATH CBOMCTBaA BCIIECCTB B 3aBUCHMOCTHU
oT ux CTPOCHUA, BO3MOXHOCTHU MMPOTCKAHUA

XHUMHUYCCKUX npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.4

ClIeIOBaTh IpaBHJaM IIOJb30BaHUS XHUMHUYECKOMH
MOCYJI0M M JIa0OpaTOPHBIM O0OPYIOBAHHEM, & TAKXKE
IpaBUJIaM 0OpaIleHus ¢ BEIIeCTBAMU B COOTBETCTBUHU
C I/IHCTPYKIII/IFIMI/I II0 BBIITOJIHCHUIO JIa60paTOpHI)IX
XMUMHUYECKHX OIBITOB MO IOJIYYCHHIO U COOMPAHHIO
ra3000pa3HBIX BEIIECTB (aMMHMAaKa M YTJIEKHUCIIOTO

rasa)

2.5

3.1

IPOBOJTUTH peaximm, MOJITBEPIKIAIOIIHE
Ka4eCTBEHHBII ~ COCTaB  Pa3IUYHBIX  BEIIECTB:
pacrio3HaBaTh OIBITHBIM IyTEM XJIOPHI-, OPOMHI,
uoaua, KapOonar, ¢ocdar, cumukar, cyiabdar,
THJIPOKCUINOHBI,  KaTHOHBI ~ aMMOHHS,  WOHBI
U3YyYEHHBIX METAJJIOB, NMPHUCYTCTBYIOIIME B BOIHBIX

pacTBOpax HEOPraHMYECKUX BEILIECTB
[To Teme: «XuMuUs 1 OKpyKaromas cpeia»

PaCKpBIBATH CMBICJT OCHOBHBIX XMMHUYCCKHUX TTOHSTHH:

ITJK BemecTBa; KOPpO3Usi METAIIIIOB

3.2

NPUMEHSITh OCHOBHBIC OIEPAIMUd  MBICIHTEIBHOM
NCSATEIbHOCTH — aHalW3 W CHHTE3, CpaBHEHHE,
00001IeHME, CHCTEMATHU3AIIHIO, BBISBIIEHUE
HpI/I‘II/IHHO-CHe}ICTBeHHLIX CB5{3eI\/’I — JJId I/I3y‘—IeHI/I${
CBOWCTB  BEIIECTB W  XUMHYECKHUX  PCaKIIHii;
eCTeCTBeHHOHay‘—IHI)Ie METOAbI IIO3HAHUA —

Ha6J'IIOIIeHI/Ie, HU3MCPCHUC, MOJCIIMPOBAHUC,




AKCIIEPUMEHT (PEATbHBIN U MBICIICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kon
1

11

1.2

IIpoBepsieMblii3jIeMeHTCOAEPKAHNUS

[lepBoHAYAIbHBIEXUMUYECKUETIOHSTHS

[Ipenmer xumuu. Ponp XMMUM B KH3HU 4YEJIOBEKA. XMMHS B CHCTEME HayK.
Tena u BEIIECTBA. POHU3NYEeCKNEeCBOMCTBABEIIECTB.

AI‘pGF&THOGCOCTOSIHI/IGBCH.ICCTB

ITonsarue o METOJax INIO3HaHUA B XUMMUHU. Yucteie BCIICCTBA U CMCCH. CnocoObl

pasaciICHUs cMmecen

13

14

ATOMBEI U MOJICKYIJIBI. Xumudeckrue 3aeMeHThl. CHMBOJBI  XUMHUYECKHX

351eMeHTOB. [IpocTbie U Cl10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOEYYEHHE

Xumnueckas popmyna. BaneHTHOCTh aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemiecTB.  OTHocuTenbHas ~ aroMHas — Macca.
OTtHOCHUTENBHAAMOJIEKYIIIpHAasAMacca. MaccoBasqoIIXUMHUYECKOr03JIEMEHTa B

COCINMHCHHNU

1.5

1.6

1.7

KommuectBo BemecrBa. Monbs. MonsipHasg macca. B3anmocBsA3b KOJIMYECTBA,
Macchl u yucia CTPYKTYPHBIX €ANHULL BEILIECTBA.

PacuéreimogopmynaMXxuMUYECKUX COSTUHEHHI

dusznueckrue U XUMUUYECKHE SABJICHUS. XUMHUUYECKas peakuuda u eé IIpHU3HAKH.
3akoH COXpPAaHCHUA MACChl BCIICCTB. XHUMHUYECKHUE YpaBHCHHA. KJ'IaCCI/I(I)I/IKaLII/IH

XUMUYECKHUX peakiuii (COeTMHEHUS, Pa3JIOKEHUs, 3aMEILIEHUsI, 0OMEHA)

XUMUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUUYECKOH MOCY0M, C MpaBUIaMu
pabotel B naopatopuu M mnpuéMaMu oOpalleHHs C J1abOpaTOPHBIM
o0opy/noBaHUEM, HM3yUYE€HHE U ONHMCAHME (PU3MUECKUX CBOICTB 0O0Opa3IoB
HEOpPraHMYeCKUX BeIlecTB, HaOmoAeHune ¢u3nyeckux (MJIaBlIeHHE BOCKA,
TasiHUE JIbJIa, PACTUPAHHUE caxapa B CTYNKE, KAUMIEHUE M KOHJEHCAIUsl BOJbI) U
XUMHUYECKHX  (TOpeHHe  CBEYH, [pOKAJUBAaHHE MEIHOH  IPOBOJIOKH,
B3aMMOJICHICTBHE MeJla C KHCJIOTOW) SIBICHWH, HAONIOIEHWE W OIHCaHHE
IPU3HAKOB MPOTEKaHMA XMMHUYECKHUX peakuuil (pas3sioKeHHe caxapa,
B3aMMOJIEICTBHE CEPHON KUCIIOTHI C XJIOPUJIOM OapHsi, pa3ioxKeHue TuAPOKCUaa
menu(ll) mpu HarpeBaHMM, B3aUMOJEWCTBHE JKelle3a C PacTBOPOM COJIU

meau(ll), mzydenune crnocoOoB pazgeneHusi cMeceil (C MOMOIBI0O MarHura,




2.1

buIsTpOBaHUE, BBIMAPUBAHHWE, MUCTWUIAIMUA, XpomaTorpadus), MPOBEACHHE
OYHNCTKU HOBapeHHOﬁ coJju, HaGHIOI[CHI/IC " OIMMCAaHUC PC3YJIbTATOB MPOBCACHUSA
OMBITa, WIIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MacChl, CO3JaHUE MOJICIeH

MOJIEKYJI (I1apOCTEP>KHEBBIX )
BaxuelmmenpeacTaBUTEIMHEOPTaHUYECKUXBEILIECTB

Bo3nyx — cmeck razoB. CocraB Bo3myxa. Kucimopon — sneMeHT U mpocTtoe
BeliecTBo. HaxoxaeHue kuciaopoaa B Mpupoje, GU3NYECKUE M XUMUYECKUE
cBoicTBa (peakuuu ropenus). Oxcuzabl. [Ipumenenne kuciopona. CrocoOsl
MOJTyYCHUS Kucioposra B Jaboparopuu u MIPOMBIIIJICHHOCTH.
KpyrosopoTtkucnopoaa B pUpoe. O3on —

aJ'IJ'IOTp0HHaHMOIII/I(i)I/IKaHI/IﬂKI/ICJ'IOPOZ[a

2.2

TemnoBoit a3 heKkT XUMUYECKOH peaKInK, TePMOXUMUYECKIE YpaBHEHUS, IK30-
Y SHJIOTEPMHUUECKHE peakiuuu. TOMINBO: yroib U METaH. 3arpsi3HEHHE BO3yXa,

YCUIICHUC ITAPHUKOBOI'O aq)@eKTa, pa3pymieHue 030HOBOI'O CJI0s

2.3

2.4

2.5

Bonopoa — aneMeHT M mpoctoe BemiecTBO. HaxoxneHue Bogopona B HPHPOJE,
¢u3uYecKre W XUMHYECKHE CBOKCTBA, NPHMEHEHHE, CIOCOOBI IOyYCHHUS.

Kucnore! 1 conn
MonsipHblil 00bEM ra30B. Pacu€Tel Mo XUMUYECKUM YpaBHEHUSIM

®usnyeckue CcBoWcTBa BOAbl. Boma kak  pactBopuTenb. PacTBOpBL
Hacebliiennsle 1 HEHACBILEHHBIE PAacTBOPBL. PacTBOPUMOCTB BEIIECTB B BOJE.
MaccoBass nons BemecrBa B pacTBope. XHMMHYECKHE CBOMCTBA BOJBI.
OcHoBanus. Posp pacTBOpoB B IpHpOJE M B JKU3HM 4enoBeka. Kpyrosopor
BOJIbI B IIPUPOJIE. 3arpsi3HeHUENPUPOTHBIXBOI. Oxpana 51

OYHUCTKAIIPUPOJAHBIXBOI

2.6

2.7

2.8

Knaccugukanus Heopranndeckux coeanHeHuid. Oxcuabl. Knaccugukarnus
OKCHJOB: coyieoOpa3yromye (OCHOBHBIE, KHUCIOTHbIE, aM(OTEpHBIE) W
HecoJieo0pasyolue. Homenknarypa OKCH/JIOB. dusnyeckue "

XAMHYECKHECBOMCTBAOKCHIOB. [TomydeHneokcuaoB

OcHoBanus. Krnaccudukanuss OCHOBaHMI: IIETOYM U HEPACTBOPUMBIE
OCHOBAHHUSL. HowmenxkiarypaocHoBaHuiA. dusznyeckue u
XUMHYECKHECBOMCTBAOCHOBaHU M. [lomydeHneocHOBaHMM

Kucnotel. Knaccudukanus xucnor. Homenknarypa kucior. dusuueckue u
XUMHYECKHe CBoMcTBa KHCIO0T. PsmaktmBHOcTMMeTaluioB H.H. bekerona.

HOJ'IyLICHI/IeKI/ICJ'IOT

2.9

Comu. Homenknatypa coneil. dusnueckne M XUMHUYECKHE CBOICTBA COJIEH.




[Tonyuenuneconeit

2.10

I'eneTnueckas cBI3b MEXKAY KilaCCaMH HECOPraHU4ECCKUX COGI[I/IHGHI/Iﬁ

2.11

XUMHUECKUH  SKCIIEPUMEHT: KaueCTBEHHOE  OIpEeAEICHHE  COICpXKaHUA
KHCJIOpO/ia B BO3JyXe, IMOJIyueHHe, COOMpaHHe, PAaCHO3HABAHUE M H3YyYEHUE
CBOWCTB KMCJIOPOZA, HAOJIOJCHUE B3aUMOACHCTBUS BEIIECTB C KUCIOPOAOM U
YCIIOBHS BO3HUKHOBEHHUS M MPEKPALICHUS TOPEHUs (T0Kapa), 03HAKOMIICHHUE C
o0pa3llaMu OKCHJIOB M OIIMCAaHHWE MX CBOWCTB, IIOJy4€HHUE, coOupaHue,
pacro3HaBaHUE W H3y4Y€HHUE CBOMCTB BOJOpoAa (TOpEHHE), B3aUMOJECHCTBHE
Boziopoaa ¢ okcunoM meau(ll) (Bo3MoKHO MCIIOIB30BaHKME BUACOMATEPUATIOB),
HaOmroseHne oOpa3loB BEHIECTB KOJIMYECTBOM | MOJb, HCCIEIOBaHUE
0COOEHHOCTEM pacTBOPEHUs BEIIECTB C Pa3IMYHOM  PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOW MAacCOBOM JOJEH PaCTBOPEHHOIO
BEIIECTBA, B3aUMOJCICTBHE BOABI C MeTaIaMM (HAaTpUeM U KaJlbI[EeM)
(BO3MOXHO HCIOJB30BaHUE BHJIEOMATEpPUANIOB), OIPEICIECHUE PacTBOPOB
KUCIOT M ILIeNoYed C IIOMOILIBI0 HHAMKATOPOB, HCCIIEIOBAaHUE OOpa3LloB
HEOpPraHMYECKUX BEUIECTB PpA3JIMYHBIX KJIACCOB, HAONIOJCHUE W3MEHEHUS
OKpacKd MHJIUKAaTOPOB B pacTBOpax KHUCIOT M INeNoYed, H3ydeHue
B3aumoeiicTBus okcuga meau(ll) ¢ pacTtBopoM CepHON KHCIIOTBI, KUCIOT C
MeTaJulaMH, peakuil HeMTpaau3aluy, nojlydeHue HepacTBOPUMBIX OCHOBAHUH,
BBITECHEHHE OJHOr0 MeTajlyla JpYrMM U3 pacTBopa COJIM, pEeLIeHHE
HKCHEPUMEHTANbHBIX 33/1a4 Mo TeMe «BakHeilmme Kiacchl HEOPraHWYECKUX

COCTUHEHUIN)
[Tepnoanueckuit 3axoH u [lepuoanueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB

.. MenneneeBa. CTpoeHnearoMoB. XUMUYECKAICBA3b. OKUCIUTENBHO-

BOCCTAaHOBUTCIIbHBICPCAKITNH

3.1

3.2

3.3

HepBLIC IIOIIBITKH KJ'IaCCI/I(I)I/IKaL[I/II/I XUMHYECKUX »dJIeMeHTOB. lloHsATHE O
Ipymnmnax CXOAHBIX 3JIEMCHTOB (HIGJ'IO‘IHI:I@ N MICJIIOYHO3EMCIIBHBIC MCETAJLJIBI,
TaJIOIrCHEI, HUHCPTHBIC 1"33]:1). 3J'ICMCHTBI,

KOTOPBIe0Opa3ytoTaMpOTEPHBICOKCUTBI M THIPOKCHIBI

Ilepnonnueckuii 3akoH. [leprnoguueckas cucrema XUMHUYECKUX 31eMeHToB J[. 1.
Meneneesa. Koportkonepuognas " JUTMHHOIIEPUOAHAS bopmbI
Ilepnonnueckoir cucremMbl XuMmHueckux dsiaeMeHToB JI.MI. Menneneesa.
Ilepuonsl m rpynmnbel. DU3UYECKHH CMBICH IMOPSIKOBOIO HOMEpa, HOMEPOB

neépruoaa U rpyImiibl 3JICMCHTA

Crtpoenue atomoB. CocTtaB aromMHbIX siaep. M3otonsl. Dnektponsl. CTpoeHue




JIEKTPOHHBIX 000JI0YeK aTOMOB TMeEpBbIX 20 XUMHMYECKMX 3JIEMEHTOB
ITepuomguueckoii cucremsl [I.1. MenneneeBa. XapakTepUCTHUKA XUMHYECKOIO

3JIEMEHTA 1O ero nojoxeHuto B [lepuoaunueckoit cucteme .. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHMsS paJuyca aTOMOB XHMHYECKHX JJIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUX CBOWCTB II0 TpPyNIlaM W IEpUOIaM.
3nauenue [lepuogmueckoro 3akona u Ilepuoguueckoil CUCTEMBbI XUMHUYECKHUX
AJIEMEHTOB JUIs pa3BUTHS Hayku W npaktukd. .M. MenneneeB — y4y€Hbld U

I'pa)KadaHHUH

3.5

3.6

Xumuyeckasi cBsi3b. KoBajeHTHast (MOJsipHAas ¥ HEMOJSPHAs)  CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. loHHAas CBA3b

Crenenp okucieHus. OKUCIUTEILHOBOCCTAHOBHUTEILHEIC pCakunu. HpOHCCCI)I

OKHCJICHUSA M BOcCTaHOBJIEHUA. OKHCIUTEIN H BOCCTAHOBUTEIIN

3.7

9 KJIACC

XUMHUECKUN SKCIEPUMEHT: U3ydeHHe o00pa3loB BELIECTB METAUIOB U
HEMETAJUIOB, B3aUMOJCHCTBUE THIPOKCUIA LMHKA C pacTBOPaMHU KHUCIOT U
1IeJI0YEH, IPOBEIECHHUE OIBITOB, WUIIOCTPUPYIOIIUX IPUMEPHI OKHCIUTEIBHO-

BOCCTAaHOBUTCIBbHBIX peaKI_II/Iﬁ (ropeHHe, pE€aKuu pa3a0KCHUA, COCI[I/IHGHI/ISI)

Kon

11

1.2

13

IIpoBepsieMbliidJIeMEHTCOAEPKAHUS

BemectBo n xumnueckas peakuus. [losropenune

[Iepnoanueckuit 3akoH. [lepuoanyeckas cucTeMa XUMHUYECKHUX AieMeHToB J[.M.
MenneneeBa. CrtpoeHHe aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHM CBOMICTB
XUMHYECKHX OJJIEMEHTOB MEPBBIX TPEX NEPUOJOB, KW, KaJIbIUI M HX
COCIMHEHUN B COOTBETCTBUU C IIOJIOXKEHHEM DJIEMEHTOB B [lepuomuueckoit

CUCTEMC U CTPOCHUEM UX aTOMOB

CrpoeHue BemecTBa: BUIBI XUMHUYECKOW CBA3H. THIBI KPUCTAIUIMUECKUX
PEmETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAIUINYECKON PEHIETKU
U BUJa XMMUYecKo# cBs3u. Kimaccudukanus 1 HOMEHKJIaTypa HeOpraHHYeCKuX
BellecTB (MEXJIyHapoJHas M TpUBHAJIbHAsA). XMMHUYECKHE CBOMCTBA BEILECTB,
OTHOCSAIIMXCA K  PAa3JIMYHBIM  KJaccaM  HEOPraHUYECKUX  COCAMHEHUH,

TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCIICCTB

Knaccudukanus XMMHUYECKUX peaklMid M0 pa3Iu4HbIM MpU3HAKaM (110 YUCITY U

COCTaBy Y4YaCTBYIOIIUX B pPCEaKOWU BCUICCTB, IO TCIIJIOBOMY B(I)(beKTy, 1o




M3MEHEHMIO CTCIICHEH OKHMCICHUS XMMHYSCKHX 3JIEMCHTOB, 110 O6paTI/IMOCTI/I, 1o
y4aCTuro KaTam/IsaTopa). DK30- n OHAOTCPMHUYCCKUC pcaknuu,

TEPMOXUMHYCCKUEC YPAaBHCHHA. ITonsarue o CKOpPOCTH XHUMHYSCKOHN p€akuuu

14

1.5

[Tonsitue 06 oOpaTUMBIX U HEOOpPATUMBIX XUMHUYECKUX peakuusx. [lonsrue o
TOMOTEHHBIX M T€TEPOTeHHBbIX peakiusax. [IoHsTHe 0 XMMUYECKOM PaBHOBECHUHU.
@DakTophl, BIUSIOIIME HA CKOPOCTh XMMHMUYECKOH peaklud U TOJOKEHUE

XUMHYCCKOI'0 paBHOBCCHUSA

OKHCIHUTEIbHO-BOCCTAHOBUTEIHHBIC peakuuu, ANEKTPOHHBIN OanmaHc
OKHCIIUTENbHO-BOCCTAHOBUTENBbHON  peakuuu.  CocraBiieHHEe  ypaBHEHMI
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKUMKA C HCHOJIB30BAHUEM METOAA

QJICKTPOHHOI'O OanaHca

1.6

Teopust 3JEKTPOIUTUYECKON AUCCOLMALMU. DJIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
Kartuonsl, anmonsl. MexaHu3M AUCCOLMAIIMK BEIIECTB C PA3UYHBIMH BUIAAMH
xumuuecko cBs3u. Crenens auccoruanuu. CUibHbIE U cl1a0ble 2JIEKTPOIUTHI.
Peaknuu moHHOTO OOMeHa. YCJIOBHS TPOTEKaHUs pEakiuii MOHHOTO OOMEHa,
MOJIHBIE M COKpAlIEHHbIE WOHHBbIE ypaBHEHUs peakuuid. CBOWCTBA KHCIIOT,
OCHOBaHWH W COJIEH B CBETE TPEIACTABICHHA 00 DSJIEKTPOIUTHUSCKOMN

Jucconuanuu. Ka‘IeCTBeHHHepeaKHI/II/IHaI/IOHH. Ilonstue o FI/I,I[pOHHSGCOHCﬁ

1.7

XVUMUYECKUN HKCIIEPUMEHT: O3HAKOMJIEHHME C MOJEISIMH KPUCTAINIMYECKUX
pEIIETOK HEOPraHMYEeCKHX BEIIECTB — METAUIOB M HeMeTasioB (Tpadura u
anMasa), CJIOKHBIX BELIECTB (XJIOpuJa HaTpus); HUCCIEIOBAHUE 3aBHCHUMOCTH
CKOPOCTM XUMMUYECKOW peakIUu OT BO3ACUCTBUS pPA3JIMYHBIX (HaKTOPOB;
UCCJIEJIOBAaHUE  DJIEKTPOIPOBOJHOCTH  pPAacTBOPOB  BEILECTB,  Ipoliecca
JUCCOIMALMU  KUCIIOT, IIesodyed u  cojeil  (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMAaTEpPHUANIOB); TMPOBEACHHUE ONBITOB, MWIUIIOCTPUPYIOIIUX PU3HAKU
NPOTEKaHUs peaklMidi HOHHOro oOMeHa (oOpa3oBaHME OCa/iKa, BBIIEICHUE Ta3a,
o0pa3oBaHHE BOJbl); OIBITOB, WJUIIOCTPUPYIOIIMX HIPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBUTEINIBHBIX peakUil (ropeHue, peakluu paszjIokKeHUs, COCAUHEHMS);
pacro3HaBaHHEe HEOPraHMYECKHX BELIECTB C MOMOIIbIO KaYECTBEHHBIX pEaKlIUi

Ha MOHBI; pCIICHUC DKCIICPUMCHTAJIBHBIX 3a1a4

Hewmerannsl u uxcoenuHeHUs

2.1

OOmast  xapakrepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS  aTOMOB,
XapaKTepHble cTeneHu okucieHus. CtpoeHue u (pu3nuecKue CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XHMMHYECKHE CBOWCTBA Ha IIpUMepe XJopa

(B3auMoJielicTBUE C MeTaJUlaMM, HeMeTallylaMH, ILIeJI0o4aMH). XJIOPOBOAOPO/I.




CossiHast KUCIIOTa, XMMUYECKUE CBOMCTBA, MOJTy4YeHUE, MpuMeHeHne. JlelicTBue
XJOopa W XJIOPOBOJOpOJAa HA OpPraHU3M 4YeNOBeKa. BaxHeHmumexJiopuabl u

HNXHaAXO0XACHUE B IIPUPOIC

2.2

2.3

2.4

2.5

O6mas xapakrepuctuka 3yeMeHToB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIC cTereHu OKucieHus. CTpoeHne W (U3HUYECKHE CBOWCTBA
NPOCTBIX BEIIECTB — KHCIOPOAa MW Cepbl. AJIIOTPONHBIE MOIU(DUKAIUH
KHCJIOpo/a M cepbl. XHMHUYECKHE CBOicTBa cepbl. CepoBOAOpPOM, CTpPOCHHE,
du3nveckue M XUMHUYECKHe CBOicTBa. OKCHIBI Cepbl Kak IPEJACTAaBUTEIN
KHCIIOTHBIX OKCcHJIOB. CepHasi KHCIIOTa, (U3NYECKUE W XMMHUYECKHUE CBOMCTBA
(oOmme Kak TpeACcTaBUTENS Kilacca KUCIOT W creruduueckue). XUMHUYECKUEe
peaKIuu, JIeXKalue B OCHOBE IMPOMBIIUIEHHOTO Croco0a MOJIY4YEeHHs CEpHOM
kucinoTel. [Ipumenenue. Conu CepHOM KHCIOTHI, KAueCTBEHHAs pEakius Ha
cynb(ar-uoH. HaxoxaeHue cepel M €€ COCIMHEHUN B mpupoae. XUMHUECKOE
3arpsi3HEHUE OKPYXAIOIIEH Cpeibl COCAMHEHUSIMH Cepbl (KUCIOTHBIC O,

3arps3HEHUE BO3IyXa U BOJOEMOB), CIIOCOOBI €T0 MPEIOTBPAIECHHUS

OO6mass xapakTtepuctuka 31eMeHTOB VA-rpynnbl. OcoOE€HHOCTH CTpPOEHUs
aTOMOB, XapaKTE€pHbIE CTETIEHU OKUCIEHUS. A30T, paclpoCTpaHEHHE B IPUPO/IE,
¢uznueckue u xumMuueckue cpoiictsa. Kpyrosopor asora B npupoje. AMMHAK,
ero (usnueckue W XMMHUUYECKUE CBOICTBa, moiyudeHue u npumeHenue. Conu
aMMOHWUS, UX (PU3NYECKUE U XUMHUECKUE CBOMCTBA, MpuMeHeHne. KauecTBenHas
peakuys Ha MOHBI aMMOHHA. A30THas KHCJIOTa, e€ TMoyiyueHue, pu3ndeckue u
XUMHYECKHE cBoHcTBa (oOmIMe Kak MpeACTaBUTENs Kiacca KUCIOT U
cneunduyeckue). Mcnonp3oBaHue HHUTPATOB M COJiell aMMOHMS B KadyecTBe
MUHEPATBHBIX yaoOpeHuil. XHMHUYECKOe 3arpsA3HEHHE OKpYXKarolled cpeibl
COCJMHEHUSIMH a30Ta (KUCIIOTHBIE JOXKAM, 3arps3HEHUE BO3/yXa, MOYBBI U
BOJI0OEMOB)

®ocdop, amnorponHsle Moaupukanuu Qocdopa, ¢puznUeckue U XUMHUYECKHE
ceorictBa. Oxcun ¢dochopa(V) u dochopHas kuciora, ¢(U3HIECKUE U
XUMHUYECKHE CBOICTBA, MIOJIyYEHHUE. Hcnonb3oBanuedocdaron B

KaueCcTBEMUHEPaTbHBIXYI00pEHHI

Ob6mas xapakrtepuctuka 31eMeHTOB |V A-rpynmel. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapakTEpHbIE CTENEHW OKUCIEHMWs. YTIJEpoJ, ajuIOTPOIHbIE
Moau(UKaIMK, PpacHpoCTpaHEHUWEe B NpUpoje, (U3HUEeCKHe M XUMUYECKUe
cBoiicTBa. Ancopouus. Kpyrosoport yriepoaa B npupoze. OKCubl yrieposaa, ux

(1)PI3H‘I€CKI/I€ N XHMHYCCKUC CBOﬁCTBa, )IeI\/'ICTBI/Ie Ha JKHBBIC OpraHU3MBbI,




2.6

2.7

2.8

MOJIy4YeHUE U MpPUMEHEHHUe. DKOJOTHYeCKHe MPOoOJIeMbl, CBA3aHHBIE C OKCHJIOM
yraepoaa(lV); rumore3a ri00aNbHOTO TOTEIJICHUS KJIMMATa;, MapHUKOBBIN
3¢ dexT. YrompHas kuciaoTa u e€ coiu, uX pu3nveckne U XuMHU4YeCKre CBOWCTBA,
nojlyueHue ¥ mnpuMeHeHue. KadecTBeHHass peakiuss Ha KapOOHAT-HOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEUIIMHE, TPOMBIIIJICHHOCTH U CEITLCKOM

XO03SIUCTBE

[lepBoHayanpHble MOHATHA 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHEHUSX
yriepona (MeTaH, 3TaH, OSTWIEH, aleTWIEH, 3TaHOJ, TIJHMLEPUH, YKCYCHas
kucinota). X cocraB um xumuueckoe crpoeHue. llonstue o Ouonormyecku
B)KHBIX BEIIECTBAX: JKUPaX, OENKax, yriieBoJax — M UX POJIM B )KU3HU YEIOBEKA.

MaTepI/IaJIBHOCCI[I/IHCTBOOpFaHI/I‘-ICCKI/IX u HeOpFaHI/I‘ICCKI/IXCOGI[I/IHeHI/Iﬁ

KpemHuuii, ero ¢pusnuecKkue 1 XUMHUIECKUE CBONWCTBA, MOJyYCHHE U TPUMEHEHHE.
CoenuHenus kpemHuss B npupoge. OOmume npeacTraBieHus o0 Okcuze
kpeMmuusi(1V) u kpemuueBoit kucnore. CHIMKaThl, UX UCIOJIb30BAHUE B OBITY,

MCIULHUHE, IIPOMBIIIJICHHOCTH. Baxneiinine CTPOUTCIIBHBIC  MAaTCPHAJIbI:

KepaMUKa, CTEKJIO, IICMCHT, OeToH, JKeJIe300€TOH.
[Tpo6aeMbIO6€30acCHOTOMCIIOIb30BAHUACTPOUTEIILHBIXMATEPHAIIOB B
MMOBCEAHEBHOMKU3HA

XVUMUYECKUN SKCIIEPUMEHT: HU3yd€HUE O00pa3lloB HEOPraHWYECKUX BELIECTB,
CBOICTB COJITHOM KHCIIOTBI; ITPOBEIEHUE KAYECTBEHHBIX pPEaKUUN Ha XJIOpHI-
WMOHBl M HaONIOJICHWE NPU3HAKOB MX NPOTEKAHUS; OIbITHI, OTpa’Karolue
¢u3nyeckue U XMMUYECKHE CBOMCTBA raJIOTEHOB U MX COEIMHEHUH (BO3MOXKHO
HCIIOJIb30BaHUE BUAEOMATEPUAIOB); O3HAKOMJIEHME € oOpa3uaMu XJOPHI0B
(raloreHUI0B); O3HAKOMJIEHHME C oOpa3laMu cepbl U €€ COeIUHEHUSIMHU
(BO3MOXHO  HCIIOJIb30BAaHHWE  BUJEOMATEPHUAIIOB); HAOJIOJEHHE  Ipolecca
oOyrauBaHuUsl caxapa IO JEeWCTBUEM KOHIICHTPUPOBAHHON CEpHOW KHCIIOTBHI;
U3y4yeHHEe XMMHUYECKUX CBOMCTB pa30aBJIEHHOM CEpHON KHUCIOTHI, IpPOBEIEHHE
KaueCTBEHHONW peakuuu Ha CyiabdaT-uoH U HaONIoJeHWe TMpu3HaKa eé
NPOTEKaHUS; O3HAKOMJIEHHE C (pU3MUecKUMH CBOMCTBaMU a30Ta, (ocdopa u ux
coequHEHUN (BO3MOXKHO HCIIOJNb30BaHHE BHUAEOMaTepuanoB), oOpa3uaMu
a30THBIX U (HOCPOPHBIX yIOOpEHUH; MoyyeHne, coOupaHue, pacro3HaBaHUe U
U3Yy4YE€HHE CBOWCTB aMMHaKa; IMPOBEJCHHE KAYECTBEHHBIX pEaKIHil Ha HOH
aMMOHUST W ¢ochaT-MOH M  H3yYCHHE MPU3HAKOB UX  IPOTEKaHUS,
B3aMMOJICICTBHE KOHLIEHTPUPOBAHHONW a30THOW KHCIOTHI C MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BHUJEOMATEPHANIOB); HU3YYEHHE MOJAENEH KPUCTAIIIMYECKUX

peméTok anmasa, rpadura, QyiepeHa; 03HaKOMICHHUE C TTPOIIECCOM aICOPOITHI




3.1

3.2

pPacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM M YCTPONCTBOM MPOTHUBOrasa;
noJyueHue, COOMpaHne, pacrio3HaBaHUE U M3YYCHHE CBOWMCTB YIIIEKHCIIOTO Ta3a;
MIPOBEJICHNE KaYeCTBEHHbBIX peaklMii Ha KapOOHAT- U CUJIMKAT-UOHBI U U3YYEHHUE
NPU3HAKOB HMX TMPOTEKaHUs; O3HAKOMIIGHHE C MPOAYKIUEH CHIMKATHOMN
MPOMBIIIICHHOCTH; PEIIeHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 1o TeMe «BakHeiiue

HEMCTAJJIbI U UX COCAHUHCHU S
Mertamisl u HUXCOCIUHCHUA

OO0m1as xapakTepucTUKa XUMUUECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUU UX
nonoxkeHus B Ilepuoguueckoil cucrteMe XuMuueckux asnemeHto ..
MenneneeBa u ctpoeHust atomoB. CTpoeHue MeTaioB. MeTtainueckas CBsI3b U
METaUIMUecKasi  KpUCTAUITMYecKass  pemérka.  DJIEKTPOXHUMHYECKUN  psfl

HaIpsKEHUN METaJIOB

Ou3nuecKkne U XMMHUYECKHE CBOICTBa MeTaiwioB. OOmye crocoObl MOTYYEeHHUs
MeTauioB. [IoHATHE O KOPPO3UU METaNIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
Koppo3uu. Crassl (CTajb, Yyr'yH, JIOPATIOMUHUM, OpOH3a) U UX IPUMEHEHUE B

6I>ITy H IIPOMBIIIJICHHOCTH

3.3

3.4

3.5

[Ilenouynsle Meramibl: nojoxkeHue B Ilepumonmyeckoil cucreMe XUMHYECKHX
anementoB /.M. MenneneeBa; cTpoeHHEe UX aTOMOB; HAXOXAEHUE B MPHUPOJIE.
duznyeckue 1 XMMHUYECKHE CBOMCTBA (Ha nmpuMepe HaTpus U Kanus). OKcuasl U
THIPOKCUABl  HaTpusd W Kanud.  [IpuMeHeHMelenoYHbIXMETaIOB U

UXCOEINHEHUI

[llenoyHo3eMenbHbIE  METaJUIBl MarHMi W KajbllUi:  IIOJIOKEHHE B
Ilepuonnueckoi cucreMe XuMu4eckux dyieMeHToB JI.1. Menneneesa; crpoeHue
UX aTOMOB; HaxOXJAcHHE B npupoae. Puznueckue M XMMHYECKHE CBOWCTBA
MarHusi M KajblMs. BaxkHeiimue coeinHeHHs Kalblus (OKCHJ, THAPOKCHU],
coin). KEcTKoCThBOIBI U CITOCOOBIEEYyCTPAaHEHHSI

AmromuHui: nonoxxenue B [lepuoanyeckoil cucteme xXuMndeckux anemeHTon J[. M.
MenzeneeBa, CTpOeHHME aroma; HaxoxaeHue B npupoae. Dusnyeckue u
XUMHUYECKHE CBOWCTBA alloMHHUSA. AM(OTepHbIE CBOICTBAa OKCUIA U TUAPOKCHUIA

AJIFOMHUHHUA

3.6

3.7

Kenezo: nonoxenne B [lepuoanueckoil cucteme xumuueckux snemeHton /.M.
MeHnneneeBa; CTpPOCHME aTOMa; HaxoxaeHue B mnpupojge. Dusnueckue u
XUMHUYECKHE CBOWCTBa xkeneza. Okcuabl, TUAPOKCUABI u conu kene3a(ll) u

xene3a(lll), mx coctas, cBOMCTBA U TTOTyICHUE

XUMUYeCKUM OKCIICPUMCHT. O3HAKOMIICHHUE C 06p33HaMI/I METAJIOB M CIIJIaBOB,




X (PU3MUYECKUMH CBONCTBAMH; HW3YyYEHHE pE3yJIbTaTOB KOPPO3HH METAJUIOB
(BO3MOXHO MCTIOJB30BAaHUE BUICOMATEPHAIIOB), OCOOCHHOCTEH B3aHMMOICHCTBHS
OKCHJIa KaJbllud W HaTpusi C BOAOH (BO3MOXXHO  HCIIOJIb30BaHHE
BUIEOMATEPHAJIOB); UCCIIECIOBAHUE CBOWCTB KECTKOM BOJBI; MpoIllecca TOPEHHUs
xKele3a B KACIOopo/ie (BO3MOXHO UCIIOIB30BaHUE BHICOMATEPHUAIIOB); IPHU3HAKOB
MPOTEKAHUsI KAYEeCTBEHHBIX PEAKIUi HAa WOHBI (MarHus, KallbLUs, aTIOMUHUS,
nuHka, xene3a(ll) u xenesa(lll), menu(ll); HaGaroaeHNE M ONTMCAaHUE MPOIECCOB
OKpalllMBaHWs ITUTAMEHW WOHAMU HATpUs, Kauig W Kanblus (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPUAIIOB); HCCIICIOBaHUE aM(OTEPHBIX CBOWCTB
TUAPOKCUIA ATIOMHUHHS W TUAPOKCHIA IUHKA, PEIICHUE SKCIICPUMEHTATBHBIX

3aJa4 110 TEMEC «BakHeHIe MeTaaiIbl U UX COCOANHCHUA

XuMus u OKpYyxKaromasacpeaa

4.1

4.2

HoBrie MaTc€prajibl U TCXHOJIOTI'MH. BemiectBa u MaTcpuajibl B MOBCEIHEBHOM
JKU3HH 4YeI0BEKa. XUMHSI U 300pPOBLE. be3omacHoe MCIOIB30BaHUE BEIISCTB U
XUMHNYCCKUX peaKuHﬁ B 6I>ITy. HCpBaHHOMOH_IBHpI/IXI/IMI/I‘leCKI/IXO)KOFaX n

OTpPaBJIEHHUSX

OCHOBBI SKOJIOTUYECKON TPAMOTHOCTH. XUMHUYECKOE 3arpsi3sHEHUE OKPYKAIOIICH
cpenbl [1JIK. Ponp XxumMuu B pelieHHH 3KOJIOTHYECKUX Mpobiem. [IpupomHbie
WUCTOYHUKU YTJIEBOJOPOJIOB (Yrojib, MPUPOAHBIA Ta3, HE(TH), MPOMYKTHI HX

nepepaboTKU, UX POIb B OBITY U MPOMBILIUIEHHOCTH

4.3

XVUMHYECKUH 3KCIEPUMEHT: U3ydeHHE 00pa3lioB MaTepHalIoB (CTEKIIO, CIUIABBI

MCTAJIJIOB, TOJIMMEPHBIC MaTepI/IaJ'IBI)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIETI'O OBPA30OBAHUSA

KoanposepsiemororpeboBanus

IIpoBepsiemble TPeOGOBaAHNS K PEAMETHBIM
pe3yjabTaTaMm 0a30BOro ypoBHsI OCBOEHHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl
OCHOBHOTI0 00111er0 00pa30BaHUS HA OCHOBE
dIrocC

[IpencraBnenue:
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O IIO3HABa€MOCTH SIBJICHUH NPUPOIBI, NOHMMAHHE
OOBEKTUBHOM 3HAYMMOCTH OCHOB XUMHYECKOMU
HAyKd Kak 00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUA,
KOMITOHEHTa OOIIeH KyJIbTYpbl M NPAaKTUYECKON
JESATEIIBHOCTH YEJIOBEKA B YCJIOBHUAX COBPEMEHHOIO
oOuiecTBa; NOHUMAHUE MECTAa XUMHUHU CPeld JIPYrux

C€CTCCTBCHHBIX HAYK

1.2

0 HaYYHbBIX MCTOAAX IIO3HAHHA, B TOM UYHUCIIC
OKCIICPUMCHTAJIBHBIX MW TCOPCTHYCCKHUX MECTOHaxX
HCCJICAOBAHUS BCHICCTB W H3YUCHUA XHUMUYCCKUX
peaKHI/IfI; YMCHHUE HUCIOJIB30BaTb MOJACIN  JIJIA

00BSICHEHHS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0o cdepax mpodecCHOHATBHOW  AESITENBHOCTH,
CBSI3aHHBIX C  XHMHEH W COBPEMEHHBIMHU
TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JOCTHKEHHSIX
XUMHAYECKOH HAyKH, YTO TO3BOJHUT OOyYaromIuMCs
paccMaTpuBaTh XUMHIO Kak cepy cBoell Oymyieit
npoeCCHOHATPHON ~ JEeSITEIbHOCTH W CHIeNaTh
OCO3HAHHBII BHIOOpP XUMHUM Kak TNPO(UIBHOTO
nmpeaMeTa TpU Tepexofie Ha YPOBEHb CpPEIHETrO

o01iero oopazoBaHus

2.1

Bnanenue cucreMoil XMMUYECKUX 3HAHUN U YMEHUE
NPUMEHATh CUCTEMY XHUMHUYECKHX 3HAHUM, KOTOpas

BKJIFOYACT:

BOKHEHIINE XUMHUYECKUE TIOHATHUSA: XUMHUUYECKUU




3JIEMEHT, aTOM, MOJIEKyJa, BEHIECTBO, IMPOCTOE U
CJIO)KHOE BEIIECTBO, OJHOPOJIHAS W HEOIHOPOIHAsS
CMECh, OTHOCHUTEJIbHBIC aTOMHAasi U MOJIEKYJIApHas
MAacCChl, KOJMYECTBO BEIUECTBA, MOJb, MOJIIPHAS
Macca, MOJISIDHBIM  00BEM, OKCHJ,  KHCIOTa,
OCHOBaHHUE, COJIb (CpemHsisi), XMMHUYECKas peaxius,
peaKkIMu  COCIMHEHHUS, PEaKUMH  Pa3JIOKEHUs,
peakIu 3aMeIIeHUs, pPeakiuu OOMEeHa, TEeIIOBOM
ahdexkT peakuuu, 9SK30- U IHIAOTCPMUUYECKHE
peakiuu, pacTBOp, MAacCOBast AOJA XHUMHYECKOrO
9JIeMEHTa B COCAMHEHHWHM, MaccoBas JOJISI H
MPOLICHTHAs! KOHLICHTpAlMs BELIECTBA B PacTBOPE,
SIAPO  aTOMa, AJIGKTPOHHBIA CJIOM aroma, aToMHas
opOUTaNb, pajdyC aToMa, BaJIEHTHOCTh, CTENEHb
OKHCIICHHS, XUMHYECKast CBSI3b,
3JIEKTPOOTPULATENBHOCTD, TOJISIPHAS W HENOJIAPHAA
KOBaJICHTHAsI CBs3b, MOHHAS CBS3b, METaJIMYCCKas
CBSI3b, KpUCTAITUYECKAs peuiéTka (aToMHasi, MOHHas,
METaJUIn4YecKas, MOJEKYJsIpHasi), MOH, KAaTHOH,
aHMOH, 3JIEKTPOJIAT u HE3JIEKTPOJINT,
JJIEKTPOJIMTUYECKAS] TUCCOLUALINS, PEAKIIMM HOHHOTO
obmeHa, OKHCJIUTEILHO-BOCCTAHOBUTEILHBIC
pEeaKlMK, OKUCIUTENb U BOCCTAHOBUTEID, OKUCIICHUE
U BOCCTaHOBIICHHME,  JJIEKTPOJIU3, XHUMHYECKOE
paBHOBecHe, OOpaTUMbIe W HEOOpaTHMbIE PEaKIuH,
CKOPOCTh XMMHUYECKON peakiuu, karanusarop, [1/IK,

KOppOo3us METAJUIOB, CIIJIaBbI

OCHOBOIIOJIararomue 3aKOHBI XUMUHU! 3aKOH

COXpaHEHUs Macchl, nepuoandeckuii 3axoH J[.H.

22 MenneneeBa, 3aKOH IIOCTOSHCTBAa COCTaBa, 3aKOH
ABorazpo

2 3 Teoppm XUMHUHN . aTOMHO-MOJ'IeKy.]'ISIpHaSI TCOpI/ISI,

' TEOPUS PIEKTPOIUTUUECKON AUCCOLUUALINI

3 Bnanenue ocHOBaMM XUMHYECKON TPaMOTHOCTH,

BKJIFOYAIOIIEH:




3.1

YMEHUE TPAaBWIbHO HCIOJb30BATh H3YYCHHBIC
BEIIECTBA U MATEPUAHI (B TOM YHCIIC MUHEPATbHBIC
yIoOpeHusi, MeTaIbl W  CIUIaBbl, HPOJYKTHI
nepepaboTKu MIPUPOTHBIX HUCTOYHUKOB
YII€BOOPOAOB (YIJIsl, TPUPOJHOTO Ta3a, HePTH) B
OBITY, CEIIbCKOM XO3SIIiCTBE, Ha TPOU3BOACTBE U
MMOHMMaHKWE 3HAYCHUs >KUPOB, OEJIKOB, YIJIEBOJIOB
JUIL OpTaHU3Ma YellOBeKa; YMEHHE MPOTHO3MPOBATH
BIIMSIHAE BEIIECTB W XUMHYECKUX IIPOIIECCOB Ha
OpPTaHHW3M YEJIOBEKAa M OKPYXKAIIYIO MPHPOIHYIO

cpeny

3.2

3.3

YMCHHUC HUHTCIPUPOBATL XHUMHUYCCKHUEC 3HAHHUA CO

3HAHUSAMH JPYTUX y4eOHBIX IPEAMETOB

HajluuuMe  ombplTa  paboThl € pa3IMYHBIMU
UCTOYHUKAMU HMH(POpMALMU 110 XUMHUHU (HayuyHass U
Hay4HO-TIONYJIsIpHAsI JauTeparypa, clI0BapH,

CIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTUBHO OLICHUBATh I/IH(bopMaI_[I/IIO (6]
BCIICCTBAX, HX IMPCBpaAlICHUAX H MPAKTUYCCKOM
NPpUMCHCHUN W YMCHUC HCIIOJIB30BATh eé JIIA

peICHUA y‘Ie6HO-H03HaBaTeJ'II)HI)IX 3aga4

Bnanenune ocHOBamMM TOHATUHHOIO anmapara u
CHUMBOJIMYECKOTO S3BIKAa XWMHH IS COCTABJICHHS
dbopMyll HEOpPraHWYECKUX BEIIECTB, YpaBHEHUU
XMMHYECKUX pEaKUuid; OCHOBAMU XHUMHYECKOU

HoMmeHkatypsl (IUPAC u TpuBHanbHOIN)

YMeHue OOBSCHATH CBA3b MOJOXKEHHUS JJIEMEHTa B
[epronnveckoit cucTeMe c YHUCIIOBBIMH
XapaKTePUCTHUKAMU CTPOEHUS aTOMOB XHWMHYECKHUX
9JIEMEHTOB (COCTaB W 3apsija sapa, oOIIee YHciio
JNIEKTPOHOB), paclpeieieHneM JJIEKTPOHOB  TIO
DHEPreTUYECKUM YPOBHSAM AaTOMOB IIEPBBIX TPEX

NNEepruoaoB, Kajlvd U KaJIbIUA

HpeszaBneHI/Ie 0 HepHOﬂquCKOﬁ 3aBUCHUMOCTH

CBOMCTB XHMHYECKUX JJIEMEHTOB (paauyc aToma,




ANEKTPOOTPHUIATEILHOCTD), MPOCTBIX M  CJIOXHBIX
BELIECTB oT MOJIOKEHUS 3JIEMEHTOB B
[lepuoguueckoit cucremMe (B MalbIX NEpUOAAX H

[JIABHBIX MOArPYyNINax) M 3JEKTPOHHOIO CTPOEHHUS

aToma
7 YMeHunekaacCupuIupoBaTh:
7.1 XAMHYECKHEIIIEMCHTHI
7.2 HEOPraHUYECKHEBEIIECTBA
7.3 XUMHUYECKUEPEAKITIT
8 YMeHueonpeaensTh:
81 BAJICHTHOCTh W CTCICHb OKHCIICHHS XHMHYECCKUX
' 3JIEMEHTOB, 3apsij] HOHA
89 BHUJl XHMHUYECKOW CBS3M M THUI KPHUCTAUTMYCCKOM
' CTPYKTYPHI B COSTMHCHUSIX
83 XapakTep cpenbl B BOJHBIX pacTBOpax BEIICCTB
' (KUCTIOT, OCHOBAHU)
8.4 OKHCIIMTEIIb U BOCCTAHOBHUTCIIb
9 YMeHue XapaKTepU30BaTh busnueckue u
XHMHYECKHE CBOMCTBA:
MPOCTHIX BEMIECTB (KHUCIOpPOJ, O30H, BOAOPO,
91 rpaduT, aamas, KpeMHUH, a3ot, ¢pocdop, cepa, XJop,
' HATpUM, Kalul, Mar"Hui, KajablMi, aJtOMUHHM,
KEJe30)
CIOXHBIX BEINECTB, B TOM YHCII€ HX BOJHBIX
pacTBopoB  (BoJa,  aMMHaK,  XJOPOBOAOPOI,
CEPOBOJIOPO, OKCHIBI M THUAPOKCHIBI METALIOB |—
9.9 A rpynn, amromunus, meau (I1), nunka, xenesa (Il
' u ), oxcuner yriepona (Il u V), kpemuus (1V),
azota u ¢ochopa (Il u V), ceper (IV u VI),
CEpHHUCTAas!, CEpHas, a30TUCTas, a30THad, pochopHas,
yroJibHas, KpEMHHUEBAs KUCIOTA M UX COJIH)
MPOTHO3UPOBaTh M  XapaKTepU30BaTh CBOWCTBA
9.3 BEIIECTB B 3aBUCUMOCTH OT MX COCTaBa M CTPOCHUS,

NPpUMCHCHUC BCIICCTB B 3aBUCUMOCTH OT HX




CBOI‘/'ICTB, BO3MOXHOCTb IMPOTCKAaHUA XUMHUYCCKHUX

HpeBpaIlIGHI/Iﬁ B Ppa3JIMYHBIX YCIIOBUAX

VYMeHHue COCTaBIAITh MOJICKYJIAPHBIC W HWOHHBIC

10 ypaBHEHUS peakiuii, B TOM YUCIIe:
10.1 peaKkIMHMOHHOr000OMEeHa
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIXPEAKIIUI
WJUTIOCTPUPYIOLINX XUMHYECKHE CBOIiCcTBa
10.3 MW3Y4YEHHBIX KJaccoB (Ipymlm) HEOPraHWYEeCKUX
BEIIECTB
104 MOATBEPKIAIONMINX  TEHETUYECKYI0  B3aUMOCBSI3b
' MEX1Yy HUMH
11 Y MEHUEBBIUUCIATH (TIPOBOIUTHPACUETHI):
OTHOCHUTENIbHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MacChl
111 BEILIECTB, MACCOBYIO JOJIF0 XUMHYECKOIO AJIEMEHTA B
COETMHEHUU
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3on
10 ypaBHEHUSAM XWMHYCCKHUX PEAKIMH ¥ HaXOIWTh
11.4 KOJIMYECTBO BEIEeCTBA, O0BEM M Maccy pearcHTOB
WJTH TIPOJTYKTOB PEaKIIUN
12 Bnanenue (3HaHHEOCHOB):
OCHOBHBIMH  METOJaMH  HAYYHOTO  ITO3HAHUS
(mabmronenue, U3MEpeHHE, AKCIIEPUMEHT,
12.1 MOJIETUPOBAaHUE) TpPU HU3YYEHUU BEUIECTB U
XUMHYECKHUX SIBICHUH; yMeHue CcQOopMyIupoBaTh
MPOOJIEMY | MPEIIOKUTD ITyTH €€ PeIICHHS
0e30omacHOil pabOThl ¢ XUMHUYECKUMH BEIIECTBAMH,
12.2 XUMHUYECKON NOCYAOU u 71a00paTOPHBIM
obopynoBaHuEM
npaBuiiaMu 0€30MMacHOr0 OOpaIeHHs ¢ BEIIECTBAMHU,
WCMONIb3YEMBIMM B TIOBCEJHEBHOM  JKHU3HH,
12.3 MpaBWJIaMHd TOBEIEHUS B LeIsIX cOepexeHus

3A0POBbA U oxpy;xalomeﬁ HpHpOL[HOfI CpCAbl;

MOHMMaHWe Bpeaa (OMacHOCTH) BO3ACHCTBUS Ha




JKUBBIE  OpPraHU3Mbl  OINpPEIAEIEHHBIX  BELIECTB,
CIOCOOOB YMEHBUICHHST M TPENOTBpAILEHUS HX

BPEIHOTO BO3JICHCTBUS

13

Hammaue MPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA U
OCYIICCTBJICHHUA (61 (591§%:0)11170.€ XHMHUYCCKUX

OKCIICPUMCHTOB:

13.1

W3y4eHHEe U OnucaHue (U3NYECKUX CBOWCTB
BEIIECTB; O3HAKOMJICHHE C (U3UYECKHMH W
XUMHYECKUMHU SIBIICHUSIMU; OTIBITHI,
WJUTIOCTPUPYIOLIHE MPU3HAKU MpOTEeKaHUs

XHUMHUYCCKUX pCaKHI/Iﬁ

13.2

I/ISYIICHI/IGCHOCO6OBpaS,Z[CHeHHHCMCCCﬁ

13.3

13.4

MOJIYUYCHHUE KHUCIOpPpOAa U H3YUCHUC CIo CBOﬁCTB;
NoJIydeHHue BOAOpOJa U HU3YYCHUE CTro CBOI>'ICTB;
MOJIYUYCHHEC YIJTICKHUCIIOrO Tra3a MW HU3Y4YCHUC €TI0
CBOﬁCTB; MNOJIy4CHHUEC daMMHdAKa W HU3Y4YCHHUE CTOo

CBOWCTB

IIPUTOTOBJIEHUE  PAacTBOPOB  C  OINpPEIEIEHHON

MacCcOBOH J0Jiel PaCTBOPEHHOIO BEIIECTBA

13.5

MPUMEHEHHE MHIMKATOpOB (JJaKMyca, METHJIOpaHkKa
n (deHondranenHa) sl OINpeneTeHHs] XapakTepa

Cpeabl B paCTBOpaX KUCIIOT U menoJen

13.6

13.7

HCCJIEIOBAaHUE U OINKMCAHUE CBOMCTB HEOPTaHUYECKUX
BEIIIECTB Pa3TUYHBIX KJIaCCOB; H3y4YeHue
B3aMMOJICMCTBUS KHUCIOT C MeTajjlaMH, OKCHUJIaMU
METAIJIOB, paCTBopI/IMBIMI/I 158 HepaCTBopI/IMI)IMI/I
OCHOBAaHUSIMH, COJISIMH; IOJIYYEHHUE HEPACTBOPHUMBIX
OCHOBaHHfI; BBITCCHCHHUEC OJHOT'O MCTaJIJIa I[pyFI/IM nu3
pacTBopa CoJH; uccleAoBaHne aM(pOTEPHBIX CBOMCTB
FI/I}IpOKCI/I}IOB AJTFOMUHHUA U [TUHKA

peH_IeHI/IC BKCHepI/IMeHTaJ'H)HI)IX 3a1a4 II0 TEMaM:
«OCHOBHBIE KJIaCChl HEOPTaHUUYECKUX COCAUHEHUI;
«DNEKTPOIUTHYECKAs TUccolranusy; «BaxHenmue
HeMeTallJIbl M UWX COeJAuHeHus»;, «Baxueimue

METAJJIBI U UX COCIUHCHUA»




13.8

14

14.1

14.2

XUMHAYECKHE OKCIEPUMEHTHI, HWJUTIOCTPUPYIOIINE
MPU3HAKKA TMPOTEKAHMS PEAKIM HMOHHOTO OOMEHa;
KayeCTBEHHBIC PEAKIMM Ha MPHUCYTCTBYIOIIUE B
BOJHBIX PACTBOpPAaX HOHBL: XJIOPUA-, OpOMHUI-,
noaua-, cyiabdar-, docdar-, kapOoOHAT-, CHUIMKAT-
AQHWOHBI, THJIPOKCHJI-UOHBI, KATHOHBI aMMOHUS,
MarHusi, KaJjbllus, aJFOMHHUS, XKele3a (2+) u xenesa
(3+), menu (2+), muHKA

YMeHnue:

MPEICTABIATh PE3YNbTaThl dKCIEpUMEHTa B (hopme
BBIBOJIOB, JI0Ka3aTelbCTB, I'paMKOB W TaOIUL U

BBIABJIATH OMIIMPUYCCKUC 3aKOHOMCPHOCTHU

yCTaHaBJIUBATh CBSI3U MEXITY peanbHO
HaONIOIaeMbIMH ~ XUMHUYECKUMU  SIBICHUSIMU U
nporeccaM, TNPOUCXOASIIUMH B Makpo- |
MUKPOMHpE, OOBICHATh NPUYHHBI MHOT000pasus

B€IICCTB




INIEPEYEHD 2JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Kon

11

IIpoBepsieMblii3jIeMeHTCOAEPKAHNUS

HepBOHa‘-IaJIBHBIGXI/IMI/I‘-IGCKI/IGHOHSITI/ISI

YucTele BemecTBa U cMecu. CiocoObl pa3ieiieHus: cMecei

1.2

13

ATOMEI WH MOJICKYJIBL. Xumudeckue diieMeHTB. CHMBOIBI  XUMHYSCKHX

9JICMCHTOB. HpOCTHe " CJIOXKHBIC BEIICCTBA.

Xumnueckass (opmyna. BajgeHTHOCTP aTOMOB XHMHUYECKHX DJIEMEHTOB.

CTeneHbOKHUCICHUS

14

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OTHOCUTENLHAsA aTOMHas Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHasd mMacca. MaccoBast g0as XHMHYSCKOr0 dJIEMCHTA

B COCIUMHCHNU

1.5

1.6

KomnyectBo BemectBa. Moab. MomnspHas Macca. MoJisipHbIii 00BEM Ta3o0B.

B3anMoCBsI3b KOJIMYECTBA, MACChl M YUCIIA CTPYKTYPHBIX €IMHMUI] BEIIECTBA
®u3nyecKkue U XUMUYECKUE SIBIICHUsA. XUMUYECKAsl peakuus U e€ INpPU3HAKH.
3aKOHCOXpaHEHUSIMACCHIBEIECTB. XUMUYECKUEYPAaBHEHUS

[lepnonnueckuit 3akoH u Ilepumonnueckas cucremMa XMMHYECKHX JJIEMEHTOB

H.N. Menneneea. CTpoeHHEaTOMOB

2.1

Ilepuoanueckuii 3akoH. Ilepuognueckas cucrema XUMUYECKUX deMeHTOB [[. 1.
Menneneesa. Ilepuoael n rpynnsl. @U3NYECKUil CMBICII TOPAIKOBOrO HOMEPA,

HOMCPOB II€pUOJa U T'PYIIIbI 3JICMCHTA

2.2

Crpoenue aromoB. CocTtaB atroMHbIX sfep. M3oromel. DnexktpoHsl. CTpoeHue
AJIEKTPOHHBIX  000J0YeK AaTOMOB TEpBBIX 20 XHUMHUYECKHX DIIEMEHTOB

ITepuoanueckoit cucrems [I.11. Menneneesa

2.3

3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
MEepUOJIOB, Kauus, Kaimblus (paguyca aTOMOB, DJIEKTPOOTPUIIATEIEHOCTH,
METaUIMYECKMX W HEMETaUIMYeCKMX CBOMCTB) W HMX COCAUHEHUH B
COOTBETCTBUU C TIOJOKEHUEM JJIEMEHTOB B Ilepumomgmyeckoil cucreme u

CTPOCHUCM UX aTOMOB

3.1

CTpoeHueBeniecTna

Xumudeckass cBs3b. KoBaneHTHass (MOJsipHAsT W HEMOJSApHAs)  CBS3b.
ONEeKTPOOTPULIATETLHOCTh ~ XUMUYECKUX  dJeMeHTOB.  MoHHas  CBs3b.

MerannnueckascBs3b




3.2

Tunbl KpUCTANIMYECKUX PEMETOK (aTOMHas, MOHHAsA, MeTaJUIMYecKasi),
3aBUCHMOCTb CBOWMCTB BEILECTBA OT THUIIA KPUCTAUIMYECKOM PEIIETKUM U BUIA

XUMHYECKOH CBSI3U

4.1

4.2

Baxneimme MMPEACTABUTCIIN HCOPraHUMYCCKHUX BEIICCTB. Hemerammel u ux

COCAMHCHUS. Mertamisl u HUXCOCIUHCHUA

Knaccupukanuss u HOMEHKJIATypa HEOPraHUYECKUX COCAMHEHUN: OKCHIIOB
(coneoOpasyromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe) u
HECO0JICOOpa3yIolIe; OCHOBAaHWM (LIENOYM M HEPACTBOPUMBIE OCHOBAHUS);
KACIOT  (KHCIOpPOJCOACpKaMe ¢  OCCKUCIOPOIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIBIX)

@u3nyeckue M XMMUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB-HEMETAJIOB:

BOJIOPOJIa, XJIOpa, KUCIOPO/ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

4.4

dusznyeckue W XHMHUYECKHE CBOMCTBA IPOCTBIX BCHICCTB-MCTAJLIOB: JINTHUA,
HaTpHs:, Kajlausi, Maraus u KaJlbIusi, AJIFOMHHUA, KCEJIC3a.

DNEKTPOXUMHUUECKUUPATHANPSKEHUIIMETAIIIOB

dusznyecknue U XMMHYCCKHE CBOMCTBA BOJOPOJHBIX CO€I[I/IHCHI/II71 HEMCTAJIJIOB:

XJIOpOBOAOpOaa, CCPOBOAOPOAA, aMMHAKaA

4.5

dusnuecKkue W XMMHUYECKHE CBOMCTBA OKCHIOB HemeramioB: cepel (IV, VI),
azora(ll, 1V, V), docdopa(lll, V), yruepoma(ll, 1V), xpemuusa(lV).

HOJ'IyLIeHI/IeOKCI/II[OBHeMCTaHHOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoiictBa okcuaoB: MeTamioB IA-IIIA rpymm, munka, memu(ll) u

xeresa(ll, 11).JTony4uenneokcu10BMeTaIIOB

XVMHYECKHE CBOMCTBA OCHOBaHWH M aM(pOTEpPHBIX THAPOKCUAOB (Ha ImpUMeEpe
THJIPOKCUIOB  aJIOMHMHHUA, Kene3a, I[HMHKa). [lomyyeHHeocHOBaHMH U
aM(OTEpPHBIXTHIPOKCHUIOB

OO01mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJAOPOIHOW, CEpOBOJIOPOIHOM,
CEpPHUCTOM, CEpHOM, a30THOH, (ochOopHON, KPEeMHHEBOH, yroibHOU. OcoObie
XUMHYECKHE CBOMCTBA KOHLIEHTPUPOBAaHHOM CEPHOM W a30THOM KHUCIOT.
[Tony4yenue kucnot

OO0mue XuMHYECKHEe CBOMCTBA cpenHux coser. [lomyuenneconeit

[Tomyuenue, coOupaHue, pacrno3HaBaHUE BOJOPOJA, KHUCIOPOJa, aMMMaKa,

YIJICKUCIIOTO r'a3a B J1a60paT0pHH

411

HOJIy‘ICHI/IC aMMHMakKa, CCpHOfI U a30THOM KHCIOT B MMPOMBIIIJICHHOCTH.

O061mrecnocoObINONyYeHUIMETAIIIOB




4.12

I'ereTmueckas cBA3b MEXKOY KilacCaMU HECOPraHUYCCKUX COG,Z[I/IHGHI/Iﬁ

XI/IMI/I‘IGCKI/IepeaKHI/II/I

5.1

Knaccudukarnuss XUMHYECKHX peakuuil Mo pa3IMyHbIM [IPU3HAKAM: [0 YUCITY H
COCTaBy YYaCTBYIOIIMX B PEAKIMU BELIECTB, MO TemioBoMy 3¢pdekry, mo

W3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUUECKUX YJIEMCHTOB

5.2

5.3

5.4

5.5

TennoBoii 3 PeKT XUMHUECKOW peakIu, TEPMOXUMUYECKUE YpaBHEHUS. DK30-

Y SHJIOTEPMUYECKUE PEAKIMU. TepMOXUMUUYECKUE YPABHEHUS
OKHCIUTEIbHOBOCCTAHOBUTENbHBIE peakiuu. OKUCIUTEIM U BOCCTAHOBUTEIIH.
[IpoueccolokucieHus u BOCCTaHOBJICHUSI.
DNEKTPOHHBINOATAHCOKUCIUTEILHOBOCCTAHOBUTEILHOMPEAKIINN

Teopus anekTpoauTudeckoi nucconuanuu. KaTuonsl, aHMOHBI. DJIEKTPOIUTHI U
HEAIEKTPOIUTHL. CHIIbHBIC U CIIA0bIe AJIEKTPOIUTHL. CTEIIeHbIUCCOITUAITTT
Peakiiuu monHoro obmeHa. YCIOBHS MPOTEKaHMUS PEaKlUi MOHHOTO OOMEHa,

IIOJIHBIC COKpaH_IéHHLIe HOHHBIC YPAaBHCHUA peaKHI/Iﬁ

XuMus U OKpYyXKaromasacpeaa

6.1

BemectBa u MmaTtepuansl B IIOBCEAHEBHOM JKHM3HM 4eloBeKa. besomacHoe
UCTIOJI30BaHUE BEUIECTB M XUMHUYECKMX pEakIuil B jabopatopuu u OBITY.

HepBaf[l'[OMOH_ILHpI/IXI/IMI/I‘IeCKI/IXO)KOFaX " OTPABJICHUAX

6.2

XUMHYECKOe 3arpsi3HEHUE OKpyXKarolled  cpeabl  (KUCIOTHBIE — JIOXKIH,
3arpsi3HEHUE TOYBBI, BO3/yXa W BOJOEMOB), CIIOCOOBI €r0 MPETOTBPAIICHUS
[IpenenpHast nmomyctumas koHmeHtparus BemecTB (IIJJK). Pomp xumuu B
peUIeHUN HKOJOTHYECKUX TMpoOJjeM. YCWIeHHE MapHUKOBOTO 3 dekTa,

pa3pyui€eHue 030HOBOI'O CJI0A

6.3

6.4

[Ipumenenue cepsl, a3ora, Gocdopa, yriepona, KpeMHHUs] U UX COEIUHEHUH B
ObITY, MEAMLMHE, MPOMBIIUIEHHOCTH U CeNbCKOM Xo3siicTBe. IlpumeneHune
METAJIJIOB U CIUIaBOB (CTalb, YYryH, AIOPATIOMUHUMN, OpoH3a) B OBITY H
HPOMBIIIJICHHOCTH UX coeAuHeHul. [ToHsaTHe 0 KOppo3un MeTaioB, OCHOBHBIE
CIOCOOBI 3aLIUTHI UX OT KOPPO3UU

[TpuponHble UCTOYHHKH YTIJIEBOJIOPOAOB (Yyroyib, MNPUPOIHBIA Tra3, HedTh),

MPOIYKTHI X NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH

6.5

[lepBoHavyanbHbIE TOHSATHA OO0 OPraHWYECKUX BEIIECTBAX KAaK O COCTUHEHUSIX
yrieposa (MeTaH, 3TaH, STUJIEH, alleTUJIeH, 3TaHOJI, TJIMLIEPUH, YKCYCHasl KUCIIOTa).
[TonsiTHEe O OMOTOTWYECKN BaXKHBIX BEIIECTBAX: JKUpPaX, OENKax, YriaeBoJax — U uxX

POJIA B ) KU3HU YCTIOBCKA




PacuéTrr:

7.1 o OpMYIaMXUMUICCKUX COCTUHCHHU I
1.2 Macchl (MacCOBOM) JJOJIM PACTBOPEHHOTO BEIIIECTBA B PaCTBOPE
7.3 MOXHUMHYECKUMYPABHEHUSM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumusi: 8- kiacc: 0a30BbIM YpOBEHb: YUEOHUK; 5-€ U3aHue, nepepaboTaHHoE,
8 ximacc/ I'abpuensu O.C., Octpoymos N.I'., CnagkoB C.A. AKITmoHEpHOE
obmectBo «M3aatenbeTBo «IIpocBemenner»

» Xumusi: 9-if kiracc: 6a30BbIN ypPOBEHb: YUCOHHK; 5-€ U3MaHNe, TepepaboTaHHoE,
9 knacc/ I'abpuensin O.C., OctpoymoB W.I'., CnagkoB C.A. AKInoHepHOE

06HICCTBO «H3paTenscTBO «HpOCBGIL[eHI/IC»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
1. Xumus. 8 kimace. Yuebnuk (aBTopsl O. C. I'abpuensu, U. I'. Octpoymos,
C. A. Cnaakos).
2. Metoaunueckoe nocodue. 8 kiacc (apropsl O. C. I'abpuensy, 1. T
Octpoymos, U. B. Akcénona).
3. IIporpamma kypca xuMus 1jist 8—9 Ki1accoB 0011e00pa3oBaTeIbHBIX
yupexennii (aBtopsl O. C.
I"abpuensu, C. A. Cnaakos).
4. PaGouas tetpanb. 8 kiacc (aBtopsl O. C. I'abpuensn, C. A. Cnaakos).
5. Terpanp 1y1st 1aOOPATOPHBIX OMBITOB M MPAKTUYECKUX padOT. 8 Kiacc (aBTOPHI
O. C. I'abpuensn, U. B.
Axcénona, U. I'. OctpoymoB).

6. XuMus B TeCTax, 3aja4ax u ynpaxuenusx. 8 kinacc (aBropsl O. C. 'abpuenss,



H. B. Tpuryouax).

7. DnexkTpoHHas hopma yuyeOHUKA.

HUDPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU
HUHTEPHET

1. Poccwuiickas snekTpoHHas mkodia. - https://resh.edu.ru/

2. "Anxumuk" - http:/alhimik.ru

3. Kypnan «Xumus u sxusznby - https://hij.ru/

4. IToxdopka auteparypsl mo xumuu - http://c-books.narod.ru/

5. Kypnan " 1 cerrsops” - https://1sept.ru/

6. Uudoypok - https://iu.ru/video-lessons

7. COOpHUK cTaTel 0 XUMHUYECKHUX AIEMEHTAX, NWILTFOCTPUPOBAHHBIA ONTMCAHUEM

sKCHepuMeHTOB. -http://www.periodictable.ru






