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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBEe (QenepanbHONl paboueil MporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4yeHusi, BOCIUTAHUS M PA3BUTHUA OOYYAIOMIMXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
MpeayCcMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU cojiepXKaHus, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHUS OCHOBHOW 0Opa3oBaTEIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH OO0YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY)KUT OCHOBOM Juisi (OpPMHUPOBAHUS MHPOBO33PECHHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PA3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpoBaHUS KYJIbTYpPbI IMYHOCTH, €€ 00111eH U (PyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOMN NESTEIHHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €UHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YYaOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)K€HHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare e€
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHM H HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX MOHSTHN
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMUITY
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 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YpPOBHSI K JPYrOMY, BBINOJHSASA (PYHKIUM OOBSCHEHUS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABICHNAS] O XUMHYECKON COCTABJISIOIIEH HAyYHOW KapTHUHBI MUpPA B JIOTUKE
e€ CHCTeMHOW NpUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHMUS B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAaHWN W3 paHee HW3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX alolmuid Mupy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy wu3yyeHUM XUMHHM TPOUCXOAUT (PopMHpOBaHHUE 3HAHUN OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
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
XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUH W PA3BUTUU MO3HABATEIHHBIX YMECHHUHA W
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HaYeHHE MPUOOPEN TaKUE IEH, KaK:

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

—  HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
oOydaromuxcss K CaMOCTOSITEIbHON MMO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
MeToJlaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCI0BUi, CITIOCOOCTBYIOIUX MPUOOPETEHUIO O0YyYatOIIUMUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIHHOCTH, MO3HAHUS M CaMOTO3HAHMS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJIOB ACSITEIBHOCTH;

— (¢opmupoBanue o0Omed (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
TPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSICHATH W OLIEHUBATH SIBICHUSA
OKpY’KaIOIIer0 MHUpa, MCIOJNB3YS 3HAHWS U OIBIT, MOJyYEHHBIC MPH H3yYCHUH
XUMHUH, TPUMEHSTh HMX MPH pEUIeHUHu TPoOJeM B TOBCEAHEBHOM >KHU3HU H
TPYAOBOU JIE€SATEIBHOCTH;

— (QopmupoBaHue y O0Oyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIECHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEJAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOMN Cpeabl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGUIIsl W HAMPABICHHOCTH NATbHEHUIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEAEHHBIX I M3yUyeHUs XHMHUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeZIeI0), B 9 kimacce — 68 yacoB (2 yaca B HEICIIO).



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 0 MeTojax MO3HAaHHWS B XUMHUH. UMCThIE BElIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

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

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BemiecTB. OTHOCHTENbHAs aTOMHAas —Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHas Macca. B3auMocCBsI3b KOIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUH.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOW TMOCY/I0H, MpaBUiaMu paboThl B JIAOOpaTOpPUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, paziioKeHHE TUAPOKCHA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3Y4YeHHUE CIOCOOOB PA3JICICHHs] CMECE: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJEHUWE W  OINUCAaHWE  pe3yJbTaTOB  IPOBEACHHS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — anemMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [lpumenenue kucinopoaa. CrnocoObl



MOJIYYCHHUST KUCTIopoAa B J1abopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
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, YCUJIEHHE MapHUKOBOIO0 3 eKTa, pa3pylieHue 030HOBOTO CIIOSI.

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

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznueckue CcBOMCTBA BOJbl. Boma Kak pacTtBoputesib. PacTBOpHI.
HacplllieHHbIE M HEHACBIIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 1071 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOABL. OCHOBAHUS.
Ponp pacTBOpoB B IpUpOZiE€ U B KU3HU 4eloBeka. KpyroBopor BoAbI B MPUPOJE.
3arps3HeHne NpUpOaHbIX BoJA. OXpaHa U OYMCTKA NPUPOIHBIX BO/I.

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. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psan aktuBHOcTM MetaimioB H. H. bekerosa.
[TonydyeHue KUCIOT.

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

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OMPEECICHUE COACPKaHUSI KUCIOPOJa B BO3AyXE, MOJyYEHHE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopona ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pPa3IMYHON PACTBOPUMOCTBIO, IPUTOTOBICHUE PACTBOPOB C ONPEIEIEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX 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
OCHOBAHHWM, BBITECHEHHE OJIHOTO METajlla JPYTMM M3 PacTBOpa COJU, PEUICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIIMHU

[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.

[lepnognueckuit 3axoH. [lepuoandeckast cucTteMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oronsl. Onexktponsl. CtpoeHne
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUs paanyca aTOMOB XHWMHYECKHUX 3JIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajieHTHast (ToJisipHass W HEMOJISIpHAs)  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Ipornecchbl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

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 pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYIIECTBJISICTCS. 4Yepe3 HCIONB30BAHUE KaK OOIMMUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

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

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PaJUOAKTUBHOCTh, MOJEKYJA, JIEKTPUUECKUIN 3apsiji, BEUIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadus: armocdepa, ruapochepa, MuHEpandbl, TOPHBIE TOPOJIHI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPUOMOB, Kaiaus, KaIbIU 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 BEHIECTBA OT TUIIA KPUCTAJUIMUECKON PEIIETKH U
BUJIa XUMHUYECKOM CBS3H.

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

Knaccudukanys XuMA4eCKUX peakiuii Mo pa3IuyHbIM MpU3HAKaM (110 YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[TonsiTue 0 CcKOpOCTH XUMHUYECKON peakiuu. [loHsTHE 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBLHOM peaKIuu. CocraBiieHue YpaBHEHHUI



OKHCJIMTEIbHO-BOCCTAHOBUTENIbHBIX ~ PEAaKUU C  HCHOJB30BAHUEM  METOJIa
3JIEKTPOHHOTO OanaHca.

Teopus 37€KTPOIUTUYECKON JUCCOLMALIMH. DJAEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpalll€éHHbIE HWOHHBIE YpaBHEHUs peakiui. CBoICTBa KHUCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJICIISIMA KPUCTAUIMYECKUX PEMETOK HEOPraHWYECKUX
BCII[ECTB — METAIOB W HeMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCAa AWCCOLMALMUA KHCIOT, WIEI0YEed U COJIEH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKLUN
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (PU3NUYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJIEHCTBUE C METaUlaMU, HEMeTa/ulaMu, IIesio4amMu). XJIIOPOBOIOPO/I.
CosisiHass KUCJIOTAa, XMMUYECKUE CBOMCTBa, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BakHeWIlHMe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUIOTPOITHbIE MOAU(BUKAIINN KHCIOPOa
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
MPEACTaBUTENS Kjacca KHUCJIOT U crhenuduyeckne). XHUMHUUYECKHE PEaKIluu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha



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

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
duznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoje. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, €€ MoJiydeHue, (pU3nYecKkue U XUMHUYECKUe
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yIo0peHnil. XuMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHHE BO3AyXa, HOuBbl U BonoémoB). Docdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3NIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrepuctuka 3nemMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoicTtBa. Ancopouus. Kpyrosopot yriepona B npupojse. Okcuabl yriepoja, ux
¢u3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBS3aHHBIE C OKCHJIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3MUeCKne U XMMHYECKHE CBOMCTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIeH, 3TaHOJI, INIMLIEPUH, YKCYCHAs! KHCIIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAX: XKMpax, OeKax, yriieBojax — 1 ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHuss 00
okcunie kpemaus (IV) u kpemuueBoi kucinore. CHWIMKAThl, X HCIOJIb30BAaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeine cTpouTelbHble MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa3OB HEOPraHUYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
rajJoreHOB M HX COCIWHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHME C 00pa3lamMu XJOPUAOB (TajlOreHUIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHON CEPHOU KUCIIOTHI, MPOBECHNE KAaUeCTBEHHON peaKIuy Ha Cybdar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEpUAIIOB), 0Opa3laMu a30THBIX U POCHOPHBIX yIOOpPEHUM, MOIyYEHHUE,
coOupaHue, pacrno3HaBaHUE U W3YYCHUE CBOMCTB aMMMakKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uoOH U M3YyYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3y4YECHUE Mozenein
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3y4YeHUE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBEICHUE KauyeCTBEHHBIX PEaKIMii Ha KapOOHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJEKTPOXUMUYECKHMH  PAX
HaMpsHKeHUH MeTauioB. OU3NYecKue U XMMUYECKHUe CBOMCTBAa MeTaiuioB. OO0mue
CIOCOOBI TIONy4eHHUST MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamel: nonoxeHue B llepuognyeckon cucreme XMMHYECKHUX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl 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, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kanblus. Baxueilue coequHEHUs KalblUs (OKCHI, TUIAPOKCHUI, COJH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue 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
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (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
KJIbI[USl W HATpus C BOJOM (BO3MOXKHO HCIIOJIB30BAHUE BHUIACOMATEPHATIOR),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baxknenime
METAaJIJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaromehd cpefbl (MpelesibHas JOoMyCcTUMas
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamnus MexXnpeaMeTHBIX CBS3€d NMpH HM3yYeHHMM XUMHHU B 9 Kiacce
OCYILIECTBIISIETCSl 4e€pe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO1mue ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4dHbIH (DakT, rumoresa, 3aKoH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJA, SJICKTPUUYECKUU 3apsiji, MPOBOJIHHKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITUNYECKast
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
II0JIE3HBIE UCKOIIAEMbI€, TOILJIUBO, BOJHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
oOpa3oBaHMs JOCTUTAIOTCS B XOA€ OOydeHHs XHMHUU B €IUHCTBE y4eOHOU U
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOILIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABAIAX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIeATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOUM JEATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW Yy4yeOHOM eATeNbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

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 Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX 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 YHUTATENbCKON KYJBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa30BaHMIO, MPOEKTHOM U  HMCCIEI0BATEIbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBbIM 00pa3 KU3HU, OCO3HAHWE MOCIEJICTBUNA U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUYECKOMY U3YUYEHUIO Mpodeccuii U Tpya pa3iuyHOro poja,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECOO0PAa3HOE OTHOIIEHHWE K MPHUPOJIE KaK 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 MOBEEHUS MTPU pabOTE C BEIIECTBAMH, 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  3KOJIOTMYECKOM  KYJIbTYpbl, OCO3HaHUS TIJ00aJbHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pPE3yNbTaTOB BBIACIAIOT 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 ATUX MPEAMETOB (HOPMHUPOBATH MPEACTABICHHE O LEIOCTHON



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, YCTaHABJIMBATh B3aUMOCBS3b C JIPYTMMHU TOHSATHUSIMH), HUCIOJIb30BaTh
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 JIOTUUECKHUE pacCyXJeHus (MHIYKTHUBHBIC, JCTYKTUBHBIC, 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 MOJEIbHbBIE TTPEACTaBICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUMN,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKkKe B KAayeCTBE OCHOBBI MJii (POPMHUPOBAHUS THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €0 Pe3yibTar, GopMyIupoBaTh 000OIIECHUS 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 (POPM MPEACTABICHUS, MOJYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3Iu4Hble METOABl U 3alpOCHl 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 KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX IIOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
UCCJIEIOBATENLCKON JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOol  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XUMHUUYECKOTO IKCIEPUMEHTa (J1a00paTOpHOTO OIbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJEeM Ha OCHOBE yuéTa OOLIMX HMHTEPECOB M COTJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENIBHO ONPENEATh LEIN JAESITEIBHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  aITOPUTM JEHUCTBUW NPHU BBINOJHEHUU 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIOJIb30BATh U aHAIM3UPOBATH KOHTEKCTHI, IPEAJIaracMble€ B YCJIOBUH 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

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



JNEUCTBUM, BUABI JESITEIBHOCTU IO T[OJY4YEHUIO HOBOTO 3HAHWS, €ro
WHTEPIpETaluy, MPeoOpPa30BaHUI0 W TMPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX |
HOBBIX CUTYaIlUsIX.

K xonIiy oOydenus B 8 kiiacce npeMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCS YMEHUIA:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIVHEHUSA, PEAKIUU PAa3JIOKEHUSA, PEAKIUU 3aMENICHUs, PEeaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTallb, PaJAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBA3b, MOH, KaTUOH, aHHOH, PACTBOP, MAccoBasi J0Ji1 BEIECTBa
(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 YPABHEHUI XUMHUYECKUX PEAKIINIA;

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 (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COCAUHEHHUSIX;

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, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maneie u
OOJNBINIME TIEPUOJBI, COOTHOCUTH OOO3HAUYEHHUS, KOTOPHIC HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U pacTpeeiCHUe UX 0 SJEKTPOHHBIM CJIOSIM);

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

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAs OMUCAHUE MPUMEPAMH MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO 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 MBICITUTEIBHON NEATCILHOCTH — aHAJH3
U CUHTE3, CpaBHEHHE, 0000IIeHre, CHUCTEMaTHU3alluio, Kiaccu(uKaluio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIUil, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIeIoBaTh  NpaBWJIaM  MOJB30BAaHUSA  XUMHUYECKOM  MOCyIOH
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOPOJA M KHUCIOPOJa), MPUTOTOBJICHUIO
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 oOydenus B 9 kjiacce npeIMETHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE€ BENIECTBO, BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTEIECHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMbIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTAaHOBJIEHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTh XHMHYECKOW peaKkUuuu, MPEAeIbHO OMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
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, WMOHHAsg, METAUIMUecKasi) B HEOPTraHWYECKUX
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: OIHCHIBAaTh W XapaKTepPHU30BATh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHas noArpynna (A-rpymnma)» U «1modoyHas
noarpynmna (b-rpynma)», manble u OoNbIIME TEPUOJABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCA B IEPUOAUYCCKOM 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 UX COEIUHECHHI B
npezenax MajblX NEPUOJIOB U IJIaBHBIX MOATPYHN C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEII[ECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHHUS
XUMHYECKUX IJIEMEHTOB);

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

COCTaBIISAITh YPABHEHUSI BJEKTPOIUTHYECKOW JTUCCOLUMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MIOCPEAICTBOM COCTaBIICHUS 3JIEKTPOHHOTO OajaHca dTUX PEaKIIuii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCTIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO JIOJII0 XHUMHYECKOTO JJIeMEeHTa 1o (opmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUSA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIHUSMH [0 BBITIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

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

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIbHON JEATEIbHOCTH — aHaJIHU3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlii0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I U3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
KoauyecTBO 9acoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (UG pPOBbIE)
KonTpoJbHbIe IpakTuyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Pa3nen 1. [lepBoHavaibHble XUMUYECKHE OHATHS
XuMus — BakHas 00J1acThb
€CTECTBO3HAHUS U
11 . 5 2 https://m.edso0.ru/YNVJX660G
MPaKTUYECKON JeATEeTbHOCTH
YyeJ0BeKa
BelmecTBa 1 XUMHYECKHE
1.2 B 15 1 https://m.eds00.ru/ONNXR1VFO
peaKIuu
Htoro no paznemny 20
Pa3nes 2. BaikHelilme npeacTaBuTe/ Il HEOPraHUYeCKUX BelllecTB
Bos3nyx. Kucimopon. ITonstue
2.1 ayx poAt 6 https://m.edso0.ru/D5BORTY30
00 okcHaax
Bonopoa. Ionstue o
2.2 8 1 https://m.eds00.ru/5D61JZ6PS
KHCJIOTaX M COMIAX
Boga. PactBopel. ITonsarue 06
2.3 A P 5 1 1 https://m.edso0.ru/M13I5KJBM
OCHOBaHHUIX
OCHOBHBIE KJIaCChI
2.4 . 11 1 1 https://m.edsoo.ru/0T5A5MOWT
HEOPTraHUYECKUX COCAMHEHUI
Hroro no pazneny 30

Pasnen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHne aToMoOB.
XuMmnueckas cBsizb. OKMCINTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN



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

[lepuoauueckuii 3aK0H U
[Tepuonnueckas cucrema

3.1 XUMHYECKHX daeMeHToB Jl. W. 7 https://m.edsoo.ru/TCBIBVWFZ
MenneneeBa. CtpoeHue
aToma
XumMu4decKas CBI3b.
3.2 OKHCIIHTEIIbHO- 8 https://m.edsoo.ru/FEAOABDPF
BOCCTAHOBUTCIIbHBIC PCAKITUN
Wroro no pazpeny 15 https://m.edsoo.ru/LRYWBJPES
PeszepBHoe Bpemst 3 https://m.edsoo.ru/KQBD02J69
OBIIEE KOJIMYECTBO YACOB 68

[10 [TIPOT'PAMME



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

9 KJIACC

KosmuecTBo yacos
HaumeHoBaHue pa3aeioB U TeM DJiIeKTpoHHbIe (HH(POBHIE)
Ne i/m Konrpoannsie | Ilpakruueckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
Pa3nes 1. BemecTBO M XMMHYeCKHe peaKIuu
[ToBTOpEeHUE 1 yroyOneHne 3HAaHUMA
11 P YLy ) 1 https://m.edsoo.ru/EQETUT35Z
OCHOBHBIX pa3/esioB Kypca 8 kjacca
OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHIX
1.2 N p 4 https://m.edsoo.ru/AFN4LWG7U
peakuuit
DIEKTPOTUTHYCCKAST TUCCOIIAITHS.
1.3 P ARCCOTER 8 1 1 https://m.eds00.r/KODURS0VY
XUMHUYECKUE PEAKIIUU B PACTBOpPAX
Hroro no pazneny 17
Pa3nen 2. HemeTa/uibl M UX coeIMHEHUS
OO0mas XxapakTepucTUKa XUMHUUECKIX
2.1 5 P P 4 1 https://m.edso0.ru/ZTN1F700I
aneMeHToB VIIA-rpynmsl. ["anorenst
OO0mas XxapakTepuCcTUKa XUMHUUECKIX
2.2 aemeHToB VIA-rpynmel. Cepa u e€ 6 https://m.edsoo.ru/P3DHMFB09
COCTUHEHUS
OO0mas XxapakTepuCcTUKa XUMHUECKIX
2.3 anemeHToB VA-rpynmsl. A3ot, pochop u 7 1 https://m.edso0.ru/VVOXDOUX2S
WX COEIMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 8 1 2 https://m.edso0.ru/JPJ200VJIX
KPEMHUH U UX COSAMHECHUS
Hroro no pazgeny 25



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX

Pa3zgen 3. MeTa/IbI M BX COeTUHEHU S

3.1 OO0mIme CBOMCTBA METAINIOB 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 Baxkueiiue Metasuibl 1 UX COSIUHEHUSI 16 https://m.edsoo.ru/EFKQW9HZI
Hroro mo pazueny 20
Pa3nes 4. Xumus n okpy:kapuasi cpeaa
B
41 CHICCTEA H MATCPHATHL B ARSI 3 https://m.edso0.r/TENBWEF7Y
YeloBeKa
Hroro mo pazueny 3
PeszepBHoe Bpemst 3 https://m.edsoo.ru/FY5RY75R9
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KonuyecTBo yacos
Ne Hara DJIeKTpOHHbIe HU(pPOBbIE
Tema ypoka KonTpoabubie | IlpakTnueckue
n/n Bcero u3yueHusi | o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
IIpenmer xumuu. Ponb xumuu B
1 JKU3HM 4esioBeka. Tena u 1 https://m.edso00.ru/L62DS2CZR
BEILECTBA
II
2 OIIITHE O NMETOAAX HOSHATI B 1 https://m.eds00.ru/9ZJAEW050
XUMUHU
[TpakTuueckast padorta Ne 1
I1 0 0
3 « paB_,HHa PAbOTRL B JEbOpatopit 1 1 https://m.edsoo.ru/L5EW4353D
U IpUEMBI 0OpaIeHusl ¢
71a060paTOPHBIM 000PYTOBAHUEM
4 .
4 VCTPIC BEHIECTRA 1 CMECH . 1 https://m.edsoo.ru/6TME21FW8
Crioco0slI pa3aeneHus cmecei
[TpakTryeckas padora Ne 2
5) «Pa3nenenue cmeceii (Ha nmpumepe 1 1 https://m.edsoo.ru/K3LSSMCRY
OUYMCTKU TOBApEHHOM COJIN)»
6 ATOMBI U MOJIEKYJTBI 1 https://m.edsoo.ru/BLS04WTB8
XUMHYECKHUE dIIEMEHTBI. 3HAKH
7 (CMMBOJIBI) XUMHUYECKUX 1 https://m.edsoo.ru/AH3D4DNAX
3JIEMEHTOB
IIpocThle U CIIOXKHBIE BEIIECTBA 1 https://m.eds00.ru/DXJBSTJ95
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 https://m.edso0.ru/IMOBJ3QZ5
3
10 KO TIOCTORHETRA coTTana 1 hitps://m.eds00.ru/IMCA96FX6

BEIECTB. XUMHUUIecKas hopmyIia.



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6

BanenTHOCTE aTOMOB
XUMHUYCCKHUX 3JICMCHTOB

11

OTHocHUTeNbpHAsA aTOMHAs Macca.
OTHOCHUTENLHAS MOJICKYJIsIpHasd
Macca

https://m.edsoo.ru/PIZPCIMDX

12

MaccoBas J0JI XUMHYECCKOI'O
9JICMCHTa B COCIMHCHHU U

https://m.edsoo.ru/GHV58QMVE

13

KonnuectBo BemecTBa. MoJIb.
Momnspnas macca

https://m.edsoo.ru/368UNL5Y?2

14

duznyueckre 1 XUMHUUECKHE
sIBIeHUS. XUMHYecKas peakuuga

https://m.edsoo.ru/YZM8S6ATH

15

IIpu3Haky ¥ ycinoBus MPOTEKAHUS
XAMHYECKHUX PEaKUi

https://m.edsoo.ru/N6DVNJKQ5

16

3aK0oH COXpaHEHUsI MaCChl
BellecTB. XUMHUUECKHE
ypaBHEHUS

https://m.edso0.ru/M8DS4IHVM

17

Boruncnenus konuyecTBa, Macchl
BEIIECTBA [10 YPaBHEHUSIM
XUMHUYECKHUX PeaKIuii

https://m.edsoo.ru/LUY9U3EQE

18

Knaccugukarus XuMHIECKUX
peakiuii (CoeTMHEHHUS,
pasIoKeHUs, 3aMEeIICHNS,
oOMeHa)

https://m.edso0.ru/L4807LAGB

19

M. B. JIoMOHOCOB — y4€HBIN-
sHIKIIoneaucT. O000IIEHNE U
cUCTEMaTH3allus 3HaHUH

https://m.edsoo.ru/P1IWARH3AB

20

KonTponbnas pabota Nel o teme
«BemiecTBa 1 XUMHUYECKUE

https://m.edsoo0.ru/ON62SNERU



https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU

PEaKnum»

21

Bo3ayx — cMmech razos. CoctaB
Bo3nyxa. Kucinopon — anemeHT u
npoctoe BeniecTBo. O30H

https://m.edsoo.ru/XXONONRN1P

22

dusnyeckue U XUMHYECKHe
CBOMCTBA KUCII0pOJa (PeaKkuu
OKucIeHus, ropenue). [lonsatue
00 okcugax

https://m.edsoo.ru/FBS1JRKMB

23

Crioco0bl mosTy4eHus: KUCIopoaa
B J1adopaTopuu u
IMPOMBIIIJICHHOCTH. HpI/IMeHeHI/Ie
KHCIIOpoJa

https://m.edsoo.ru/VJWB6A2RD

24

TennoBoii 3¢ ekt XuMUIecKoi
peaKLuy, OHATHE O
TEPMOXMMHUYECKOM YPaBHEHUH,
9K30- U SHJIOTEPMUYECKHUX
peaKknuax

https://m.edsoo.ru/PNMKJZHKX

25

TornuBo (HedTh, yroib U METaH).
3arpsi3HEHUE BO3]lyXa, COCOOBI
€ro MpeIoTBpaIICHUS

https://m.edsoo.ru/USNY5UUW?2

26

[IpakTuueckas padora Ne 3 o
teme «Ilonydyenue u cobupanue
KHCJIOPO/Ia, N3yYCHHE eTO
CBOMCTB»

https://m.edsoo.ru/5516 UHX3R

27

Bonmopon — anemeHT u mpocToe
BemecTBo. Haxoxxnenne B
pupoe

https://m.edsoo.ru/WD392ACWB

28

dusnyeckrue U XUMHUYECKUE

https://m.eds00.ru/0SZ28459R



https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R

cBoiicTBa Bojiopoa. [Ipumenenne
BOJZIOpOA

29

ITousTHe 0 KMCIIOTaX U COJIIX

https://m.edsoo.ru/TMWNIVC43

30

CriocoObI MmoTydeHust BOJOPO/Ia B
nabopaTopuu

https://m.eds00.ru/C9TO9UCIP

31

[TpakTtruueckas padota Ne 4 mo
teme «llonydyenue u cobupanue
BOJIOPOJIa, U3YUECHHE €TI0
CBOWCTB»

https://m.eds00.ru/SSSWAX33K

32

MonsipHslii 00bEM Ta30B. 3aKOH
ABorazipo

https://m.edso0.ru/M3KS0O10DQ

33

Brrunciaenus 00b€ma, KoJIM4yecTBa
BEII[ECTBA ra3a Mo €ro U3BECTHOMY
KOJII/I‘IGCTBy BE€IICCTBA NJIN
00BEMY

https://m.edso0.ru/MXGOY304M

34

Brruuciienus o06EMOB ra3oB 1o
YPaBHEHUIO PEAKLIUHA Ha OCHOBE
3aK0HA 00BEMHBIX OTHOIIEHUH
razoB

https://m.edso0.ru/9TQ8AXABY

35

Ddusnyeckue U1 XUMUYECKHE
CBOMCTBA BOJIbI

https://m.edsoo.ru/7TAOGFZK4R

36

CocraB ocHoBauuii. [Tousarue 00
WHJIUKaTOpax

https://m.edsoo.ru/IXB2W6I1VL

37

Bopa kak pactBopuTEb.
HaceimieHHble 1 HEHACHIIIEHHBIE
pactBOpsl. MaccoBas 101
BEIIIECTBA B pacTBOpE

https://m.edsoo.ru/MKHXPOFH4

38

[TpaxTiueckast paborta Ne 5 o

https://m.edsoo.ru/WXUKPAUOA



https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA

teme «lIpuroroBiaeHue pacTBOPoB
¢ onpeAeIEHHON MacCOBOM J0JIel
PacTBOPEHHOTO BEIIIECTBAY

39

KoHntponbnas pabota Ne2 o teme
«Kucnopoa. Bogopoxa. Boga»

https://m.edsoo.ru/JM7935DRY

40

OKcuapl: COCTaB, KiIaccuUKaIus,
HOMEHKJIaTypa

https://m.edsoo.ru/5TFSJINAY

41

[ToyueHne 1 XMUMUYECKHUE
CBOWCTBA KHCIOTHBIX, OCHOBHBIX
1 aM(OTEpHBIX OKCHIOB

https://m.edso00.ru/8JAZ9YWS2

42

OcHOBaHUS: COCTaB,
KJaccu(uKaIus, HOMEHKIIATypa

https://m.edsoo.ru/5U397HU5SC

43

HonyquHe U XUMHNYCCKUC
CBOMCTBA OCHOBAHUI

https://m.edsoo.ru/GD9A28ROE

44

KucnoTtsr: cocras,
KJaccuukanms, HOMEHKJIATypa

https://m.edsoo.ru/Q6U4WEBK?Y

45

HonyquHe U XUMHUUYCCKUC
CBOMCTBA KUCJIOT

https://m.edso0.ru/Z2GCRN45W

46

Conu (cpennue): HOMEHKIATypa,
CIIOCOOBI MOMYYEHUS, XUMUYECKHE
CBOMCTBA

https://m.edsoo.ru/JSNUIM9TJ

47

[TpakTryeckas padora Ne 6.
Penienune sxcriepuMeHTaTbHBIX
3a1a4 1o Teme «OCHOBHBIE
KJIaCChl HEOPTaHUYECKUX
COECTUHEHUI)

https://m.edso0.ru/58D13JF7V

48

I'ereTmueckas CBI3b MCKIY
KJ1acCaMH HCOPraHU4CCKUX

https://m.edsoo.ru/YDS6ZRE31



https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31

COCIMHEHUN

49

O00011eHrEe U cCUCTEMATU3ALIIS
3HAaHUH

https://m.edso0.ru/STBUOEEYN

50

Kontponbnas pabora Ne3 o teme

"OCHOBHEIE KJIACCHI
HEOPraHWYECKUX COCAMHEHUN"

https://m.edsoo.ru/AFA7IDULD

51

IlepBbie MONBITKU
KJIaCCU(UKALUU XUMUYECKUX
anemeHToB. [IoHATHE O rpynnax
CXOJHBIX 3JIEMEHTOB

https://m.edsoo.ru/CO0V3CC214

52

[Iepnoanueckuii 3aK0H U
[Iepnoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
MenneneeBa

https://m.edsoo.ru/X9F1NR3U8

53

[Iepuoasl, rpynnel, MOATPYIIIIBI

https://m.edsoo.ru/NOMWWJIRXN

54

Crtpoenue atomoB. CoctaB
aTOMHBIX saep. M3oTormbl

https://m.edsoo.ru/IMUDOMR5H

55

CtpoeHue 3IIeKTPOHHBIX
000JI04€K aTOMOB 3JIEMEHTOB
ITepuoanueckoit cucremsl /. 1.
Menpeneesa

https://m.edso0.ru/T95YNV8B2

56

XapakTepruCTUKa XMMUYECKOTO
3JIEMEHTA IO €r0 MOJIOKEHUIO B
ITepnonnueckoii cucreme /1. Y.
Menneneena

https://m.edsoo.ru/YIPO4AOMDX

57

3nauenue [lepuoandeckoro
3aKOHa Jid paSBI/ITI/ISI HaYKI/I nu
npaktuku. J[. 1. MenneneeB —

https://m.edso0.ru/SZD8XEO00P



https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P

YU€HBIN, IEAAror U rpakIaHuH

PesepBHbIil ypok. O0001ICHHE U
cucTeMaTH3alus 3HaHUH /

58 . 1 https://m.edsoo.ru/ZCQTRP0O8Y
Bcepoccuiickas mpoBepouHas
pabora
Kontpoinbnas pabora Ne4 o teme

C . X

59 «-TpocHHC atoMa . MprHECkad 1 https://m.edsoo.ru/FTIZF99WF
cBsi3b» / Beepoccuiickas
poBepoyHas pabora
Dite

60 FICKTPOOTPHHATEIILHOCTD ATOMOB 1 https://m.eds00.ru/HZA110EDS
XUMHUYCCKHUX DJICMCHTOB

61 HNonnas xuMmuyeckas cBA3b 1 https://m.edso00.ru/3SY1RJKVI
KoBanenrtna

62 BAJICHTHAA TOTLIpHAA 1 https://m.eds00.ru/EOL 3MT2AE
XUMHNUYCCKasa CBA3b
KoBanenrnas ne

63 PATICHTHAA HEMOApHAA 1 https://m.eds00.ru/9YVR3FUXI
XUMHNUYCCKasa CBA3b

64 Crenenp OKUCIEHUS 1 https://m.edsoo.ru/RA6CVXM66
OKHUCIATEIHLHO-

65 KHCTHTEIRH 1 https://m.edsoo.ru/ZXNCA7DOZ
BOCCTAHOBHUTCIIBHBIC peaKIII/II/I

66 OKUCINTEIN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/QPS46Z5PU
Peseprubriit ypok. O600111eHIE U
CHUCTEMAaTu3a 3HAHHUH 110 TEME

67 HMCTCMATHSALHA SHATHI O TEM 1 https://m.edsoo.ru/ARH7M35NF
«Ctpoenne aroma. XUMHUYECKast
CBA3bY»
P % . 0000

68 C3CPBHBIM YPOK © ilI cHue 1 1 https://m.edsoo.ru/7DNRBZ948
cUCTEMATH3AaLUs 3HAHUN

OBIIEE KOJIMYECTBO HACOB I10 68

[NPOT'PAMME
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9 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJibHbIE
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUs

DJIeKTpOoHHbIe HU(pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

[Iepnonrueckuit 3aKoH.
IIepnoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
Menneneena

https://m.edsoo.ru/ECRKA90AY

3aKOHOMEPHOCTH B U3MEHEHUU
CBOWCTB XUMHUYECKUX JICMECHTOB
HEPBBIX TPEX MEPUOJIOB

https://m.edsoo.ru/GNJPEROFB

Knaccudukanus u
HOMEHKJIATypa HEOPTaHUIECKUX
BEIECTB

https://m.edsoo.ru/WTOIWRA2Q

Buapr xuMuueckoil CBSI3U U THUIIBI
KPUCTAJUIMYECKUX PELIETOK

https://m.edsoo.ru/UI4Y5CFRV

Konrtponsnas padora Nel o
teMe «lloBTOpeHune n
yriyoJieHne 3HaHUH OCHOBHBIX
pa3zenoB Kypca 8 kiaccay

https://m.edsoo.ru/J4X8ZN212

Knaccudukamnms xumuaeckux
PeaKIui Mo pa3InyHbIM
pU3HaKaM

https://m.edsoo.ru/X8XAE7E2J

ITonsiTHE O CKOpOCTH
XAMHUYECKOM peakiuu. [londarue
0 TOMOTEHHBIX U T€TEPOTr€HHBIX
peakuusax

https://m.edso00.ru/6VLXCYY7N



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N

[TonsiTrie 0 XUMHUYECKOM
paBHOBecuH. PaKTOPHI,
BIIUSIIOLINE Ha CKOPOCTh
XUMHYECKON peaklnu u
MOJIOKEHUE XUMUYECKOTO
paBHOBeCHs

https://m.edsoo.ru/H4FH7NZNM

OKHUCIIUTENBHO-
BOCCTAHOBUTCJILHBIC peaKHI/II/I

https://m.edso0.ru/648VV11026

10

Teopust 2IEKTPONIUTHYECKON
nuccouranuu. CunbHbIE U
cJ1a0bl€ AIEKTPOJIUTHI

https://m.edsoo.ru/2KCYCLZ16

11

HoHHbIE ypaBHEHHS peakui

https://m.edsoo.ru/\VN2SBON1R

12

XUMHYECKHE CBOMCTBA KUCIOT U
OCHOBaHHH B CBETE
MpeACTaBICHUI 00
AJIEKTPOJIUTHYECKON
JHUcCcoLIalu

https://m.edso0.ru/8HH81YVXI

13

XHUMHYECKHE CBOMCTBA COJIel B
CBETE MpeACTaBIeHU 00
ANEKTPOIUTUYECKOMN
JTMCCOIAITH

https://m.edsoo.ru/ETD5QTS4G

14

[TonsiTe 0 TMApPOIU3E CoJe

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

15

O00011eHNEe U CUCTEMATU3 AL
3HAHUHI

https://m.edsoo.ru/FEEIZRMBG

16

[TpakTiueckast pabora Ne 1.
«Pemenne 3xcriepuMeHTaIbHbIX
3a1au»

https://m.edsoo0.ru/7VXTFEHJT4

17

KonTponbhas paborta Ne2 no

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



https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX

TeMe «IJIEKTPOIUTHISCKAS
IHCCOLHAIN. XUMUYECKHE
pPEaKIMK B PacCTBOPaX»

18

OO61mas xapakTepucTHKa
rajoreHoB. XMMHUYECKHE
CBOICTBA Ha MPUMEPE XJIOpa

https://m.edsoo.ru/NNYKYZF12

19

XnopoBogopoa. CossiHast
KHCJI0Ta, XUMHYSCKHUE CBOIMCTBA,
MOJIy4eHHUE, MPUMEHEHUE

https://m.edsoo.ru/CWVSHCD2M

20

[IpakTuueckast padora Ne 2 o
teMe «lloydenue conssHon
KHUCJIOTBI, U3y4YECHHE €€ CBOMCTBY»

https://m.edsoo.ru/PVEXIYWEG

21

Brrurcnenus o ypaBHEHUSIM
XUMHUYECKHX PEAKIIMH, €CIIN
OJIMH U3 PEarcHTOB JiaH B
HU30BITKE

https://m.edsoo.ru/4BI5H070F

22

OO1m1as xapakTepuCcTHKa
sneMeHToB VIA-Tpynmns

https://m.edsoo.ru/VMWKERSEP

23

AnnoTpornHsle MOAU(pUKALIUN
cepsl. HaxoxeHnue cepsl u e€
COCIMHEHUH B IPUPOJIE.
XHUMHYECKUE CBOMCTBA CEPBI

https://m.edsoo.ru/CX10EU8PO

24

CepoBoaopoj1, CTpOEHHUE,
(1)I/I3I/I‘-IeCKI/Ie U XUMHUYCCKHUEC
CBOICTBA

https://m.edsoo.ru/ECGX2B40W

25

Oxkcuppl cepbl. CepHas KHCIIOTA,
q)HSquCKI/Ie U XUMHUYCECKHUEC
CBOICTBa, IPUMEHEHHE

https://m.edsoo.ru/ULRFLCHH1



https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1

26

XYMHYECKUE peaKllui, JiexKalinue
B OCHOBE IIPOMBIIIJICHHOT'O
crocoba Moyiy4eHus CepHon
KHUCTIOThI. XUMHUYECKOE
3arpsi3HEHUE OKpYXKarolen
CpeIbl COeTMHECHUSIMU CEPhI

https://m.edsoo.ru/H7FT3NON4

27

BrIuncienne MaccoBOM 10U
BBIX0/1a IPOAYKTA pEaKkLu

https://m.edsoo.ru/HSJE186WN

28

OO61as xapakTepuCcTHKa
aneMeHToB VA-rpynmsl. A30T,
pacnpocTpaHeHue B IPUPOJIE,
bu3nyeckrue 1 XUMHUYECKHE
CBOMCTBa

https://m.edsoo.ru/WAHRMB976

29

AMMHuak, ero pusnueckue u
XUMHYECKHE CBOICTBA,
MOJTy4YeHUE U IPUMEHEHHE

https://m.edsoo.ru/HZAYE5F13

30

[Tpaktuyeckas padora Ne 3 o
teMme «llonmyyeHnne ammuaka,
W3Y4YEHUE €T0 CBOMCTBY»

https://m.edsoo.ru/JORP641FJ

31

A3oTHas KHCHO0TAa, €€
q)HSI/I‘IeCKl/Ie N XUMHNYCCKUC
CBOMCTBaA

https://m.edsoo.ru/U2DYEDMYE

32

Hcnonp3oBaHue HUTPATOB U
COJIE aMMOHHS B KA4ECTBE
MUHEPATBHBIX YIOOPEHHI.
XVMHYECKOE 3arpsi3HEHUE
OKpYXKaroIlen cpebl
COEIMHEHUSIMU a30Ta

https://m.edsoo.ru/SHBKCIQCB

33

®ochop. Okcun dhocdopa (V) u

https://m.eds00.ru/GDQJSO3WP



https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP

dbocdopHast Kuciaora,
du3nvecKrue 1 XUMHUYECKHIE
CBOWCTBA, MOJTyYCHHE

34

Hcnonb3oBanue pocharos B
Ka4eCTBE MHUHEPAIbHBIX
yno0peHuil. 3arpsi3HeHne
IPUPOIHON cpeapl hocharamu

https://m.edsoo.ru/UAZ3HUGB5V

35

Yraepon, pacipocTpaHEHHUE B
npupoie, GU3NISCKUE U
XUMHYECKHUE CBOMCTBA

https://m.edsoo.ru/DWOM6SUUL

36

Oxkcuppl yriaepoaa, ux
(bU3HYECKUE M XUMUYICCKHEC
CBOMCTBA. DKOJIOTMYECKUE
po0JieMbl, CBSI3aHHBIE C
okcuzaom yriepoaa (1V)

https://m.eds00.ru/OXQAPGNCF

37

YroapHasg KUCIoTa U €€ COJIn

https://m.edsoo.ru/OHQHDGIPA

38

[Tpaktuyeckas padora Ne 4 o
teme "[lonydyeHne yriekucioro
ra3a. KauectBeHHas peakius Ha
KapOoHaT-HoH"

https://m.edsoo.ru/G2HZXQGC8

39

[TepBoHavabHBIC TOHATHS 00
OpPTraHWYECKUX BEIECTBAX KaK O
COEIMHEHUSX YIIIepoaa

https://m.edso00.ru/30T1Z2109Z

40

Kpemuuii u ero coenHeHust

https://m.edsoo.ru/75JXNHO0I8

41

[TpakTiueckast pabora Ne 5.
PCHIGHI/Ie BKCHepI/IMeHTa.]'H)HI)IX
3a71a4 1o TeMe «Bakaelmnine
HEMETAIIB U MX COCAUHCHUSI

https://m.edso0.ru/O7E8DOD7Z



https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8
https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z

42

Kontponbnas padora Ne3 mo
TeMe «BakHelme HeMeTauTbl 1
X COEIUHEHUI»

https://m.edsoo0.ru/S85J9UGH3

43

OO0m1as XxapakTepucTUKa
XUMHYECKHUX DJIEMEHTOB —
MeTaJUIOB. MeTamnueckas CBSI3b
1 MCTaJIJINYCCKas
KpUCTAJUIMYECKasl PEIIETKA.
du3nyeckre CBOMCTBAa METAJIOB

https://m.edsoo.ru/XK1GYPCO1

44

XHUMHYECKUE CBOMCTBA
METAJIJIOB. DJIEKTPOXUMUYECKHI
psi HaNpsKEHUH METaJlJIoB

https://m.edsoo.ru/Z7YRNPAEW

45

O61mue crnocoObl OTyYeHUst
MeTaioB. CriiaBel. Beraucnenus
10 YPaBHCHUSM XMUMUYECKHUX
peaKIui, €CaIu OJUH U3
PEareHTOB COJCPIKUT MPUMECH

https://m.edsoo0.ru/G54GDQI2D

46

ITonsaTue o KOppO31UHU METAJIJIOB

https://m.edsoo.ru/4AFIGDOWOW

47

[Ienounble METAIIBI

https://m.edsoo.ru/X1B4BPUW?2

48

OKCI/I,[[BI U TUAPOKCUIBI HATPUA U
KaJIus

https://m.edsoo.ru/Q4DX0G3U9

49

[Ienoyno3eMeIbHBIE METAIIBI —
KaJIbIIUA U Mardui

https://m.edsoo.ru/REOCDYO0K®6

50

Baxkneimnme coemmHEHNS
KaJTBITHS

https://m.edsoo.ru/CJR96CMZA

51

O00011eHNEe U CUCTEMATU3 AL
3HAHUU

https://m.eds00.ru/O5PXGG1BE

52

JKécTkocTh BOABI M CLIOCOOEI €€

https://m.edsoo.ru/WFMBFTTTP
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yCTpaHEeHHs

53

[TpakTrueckas pabora Ne 6 mo
TeMme "JKECTKOCTh BOIBI U
METO/IbI €€ yCTpaHeHus "

https://m.edsoo.ru/NF1IROKB8J

54

AmoMuHUNR

https://m.edso0o0.ru/9ZJ8RD1TV

55

AmMdoTepHbIE CBOMCTBA OKCHIA U

THAPOKCH]IA

https://m.edsoo.ru/NI5K110J5

56

Kemneso

https://m.edsoo.ru/F20NJR5SR

57

Oxkcuipl, THAPOKCHUIBI U CONU
xenesa (1) u xemesa (1)

https://m.edsoo.ru/AIRTUBLAMP

58

O00011IeHNE U CUCTEMATH3AIUS
3HAHUU

https://m.edsoo.ru/NAON6HGKZ

59

[TpakTuueckast paborta No 7.
Pemenune skcnepuMeHTaIbHBIX
3a7a4 no reme «Baxueimue
METAJJIbI U UX COCTUHEHUS

https://m.edsoo.ru/ZN7G0QSMX

60

Brruucnenus mo ypaBHEHUSIM
XUMHYECKHUX PEaKIUi, eCln
OJINH U3 PEareHTOB JaH B
U30BITKE WU COJAEPIKUT
npumecu. Berancnenus
MacCOBOM JOJU BEIXOJ1a
MPOJIYKTa Peakluu

https://m.edsoo.ru/AYD2HESIY

61

O000111eHHE U CUCTEMATU3 AL
3HAHUU

https://m.edso0.ru/B8T9VTKOP

62

KonTtponbHnas padora Ne4 o
TeMe «BakHelre MeTaulbl 1
UX COCMHEHUS»

https://m.edso00.ru/703C804GN



https://m.edsoo.ru/NF1ROKB8J
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BCH_IGCTBa H MaTC€purajbl B

63 . 1 https://m.edso0.ru/OFI32JMT0
[IOBCEIHEBHOM KU3HU YeJIOBEKA
X

64 HMquCKoeﬁarpmHeHHe 1 https://m.edso0.ru/9ANGYEYOQI
OKPYXKarOIIeH CpeJbl
P

65 e 1 https://m.edsoo.ru/18Q203Y 28
9KOJIOTHYECKHX TIPOOJIeM
P I . 06006

66 C3CPBIBIN YPOK © 511 cHue 1 https://m.edsoo.ru/DT1BAS5U4
CHCTEMAaTU3alMs 3HAHUH
PesepBuriit ypok. O60011eHNE U

67 N 1 https://m.eds00.ru/P52TJZNXV
cucreMaTtni3ania 3HaHUNU
PesepBusiit ypok. O60011eHNE U

68 . 1 https://m.edso00.ru/TMK36TJZG
cucreMaTtui3annia 3HaHUNU

OBLIEE KOJIMYECTBO YACOB I10 68
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

8 KVIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ nmporpaMmbl OCHOBHOI'O 0611161"0 06p330BaHI/Iﬂ

1

ITo Teme: «HepBOHaLIaJ'IBHBIG XHUMHWYCCKUC ITOHATHS

11

pacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX TIOHATHH: aTom,
MOJICKYJIa, XUMHUYECKHI 3JEMEHT, IPOCTOE BEIIECTBO, CIIOXKHOE
BEIIECTBO, CMECh (OIHOPOJAHAS M HEOJHOPOAHAs), BAJICHTHOCTH,
OTHOCHUTEJIbHAS aTOMHAsi W MOJICKYJISIpHAas Macca, KOJMYECTBO
BEIIECTBA, MOJIb, MOJISIpPHAs Macca, MaccoBas OISl XHMHYECKOTO
DJIEMEHTA B COCAMHEHUH, MOJSIPHBIA OOBEM, XUMHUYECKas PEaKIus,
KIacCU(UKALMSA  pPEaKIHMid:  PEaKIUu  COCJAMHCHUS,  PEaKIuu
pa3JiOKEHUs, PEAaKIMW 3aMCUICHHS, peakuuu oOMeHa, 23K30- |
SHJIOTEPMHUUYECKUE PEAKIMH, TEIUIOBOW 3(PQPEKT peakiuu, pacTBop,

MacCCoBasd A0Jd BCIICCTBA (HpOHCHTHaﬂ KOHI_[eHTpaI_II/IH) B paCTBOpPEC

1.2

HIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBLIX XHMHNYCCKHUX MOHSATHUA H

IMPUMCHATD 9THU ITOHATHA IIPU OIIMCAHHNU BCIICCTB U UX npeBpameHI/Iﬁ

1.3

HCIOJIB30BAaTh XUMHYCCKYIO CHUMBOJIMKY JIA COCTAaBJICHUS (bOpMy'J'I

BEILIECTB M YPAaBHEHUN XUMHUUYECKUX PEAKIIUI

14

PaCKpbIBATb CMBICJI 3aKOHOB COXPAaHCHUA MacCChbl BCIICCTB,
IMMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOI'O Y4YC€HHA, 3aKOHa

ABoraapo

1.5

OMpECaACIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHI>IX

COETUHEHUIX

1.6

KJ'IaCCI/I(I)I/II_II/IpOBaTB XUMHUYCCKUEC PCaKIINU (HO Jucily Hu COCTaBy

YYacCTBYIOUIMX B PEAKIMH BEILIECTB, 10 TEMIOBOMY 3PGEKTY)

1.7

BBIUUCIIATE OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MAaCChI

BC€IICCTB

1.8

BBIUHCIISTH MAacCOBYIO JIOJIIO XMMHMUYECKOTO 3JIeMEHTa Mo (opMmylie

COEIMHEHMS,

1.9

BBIYHUCJIATE MaCCOBYIO OO BCHIECCTBA B paCTBOPEC




1.10

MPUMEHSTh €CTECTBEHHOHAYYHBIE METOMbI MMO3HAHUS — HAOIIOICHUE,
U3MEpeHue,  MOJENMPOBAaHUE,  HAKCIEPUMEHT  (peajbHbId U

MBICJICHHBIN )

ITo Teme: «BaxxHelne npeACTaBUTENIM HEOPTaHUUECKUX BEILIECTBY»

2.1

paCKpeiBaTb CMBICII OCHOBHBIX XHMHUUYCCKHX MMOHSATHUH: OKCHI,

KHCJI0Ta, OCHOBaHUEC, COJIb

2.2

OnmpeAC/IATh NPUHAMJIC)KHOCTh BCHIECCTB K OHpeI[eJ'IéHHOMy KJIaccy

COeMHEHUH 1o Gpopmynam

2.3

KHaCCI/I(bI/IL[I/IpOBaTB HCOPTraHU4YCCKUC BCIICCTBA

2.4

XapakTepu3oBaTh (ONHUCHIBaTh) OOIIME XMMHUYECKHE CBOICTBa
BEIIIECTB PA3JIMYHBIX KJACCOB, MOJTBEPXkAasi OMHUCAHHUE MpPUMEpaMu

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHWYCCKUX peaKI_II/Iﬁ

2.5

IMPOrHO3UpPOBATH CBOICTBa BC€IICCTB B 3aBUCHMOCTH OT HX
Ka4C€CTBCHHOI'O COCTaBd, BO3MOXHOCTH IIPOTCKAHHUA XHUMHYCCKHX

HpeBpaHlCHI/Iﬁ B PA3JIMYHLIX YCIIOBUAX

2.6

CIENOBaTh MpaBUJIaM I[IOJb30BAaHUS XUMUYECKOW MOCYIOH U
71ab0paTOpHBIM O0OpYIOBAaHUEM, a TAKXKe IMpaBUIaM OOpalleHHs C
BEIIIECTBAMH B COOTBETCTBUU C HWHCTPYKIUSAMHU TIO BBIOJTHEHHUIO
71a00pPaTOPHBIX XMUMHUUYECKUX OMNBITOB IO TMOJTYYCHHIO U COOUPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOAOpOAA M KHUCIOPOAA), MPUTOTOBICHUIO
pacTBOPOB € ONPENEIIEHHOM MacCOBOM JIOJIEW PacTBOPEHHOIO
BEIIIECTBA, INIAHUPOBATH U MPOBOJAUTH XUMUYECKHE SKCTIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB IIEJIOYEHd M KUCIOT C TMOMOUIBIO

MHAMKATOPOB (1akMyc, (peHodTaaerH, MEeTUIOPaHXK U IpyrHe)

2.7

MMpOBOANUTD paC‘léTH 110 YPaBHCHHIO XUMHYIECKOU peaknuuu

ITo Tteme: «llepmogmueckuin 3akoH u Ilepuomgmueckas cucrema
xumuueckux snementoB JI. M. MengeneeBa. CtpoeHue aTomoB.

Xumundeckas cBi3b. OKHUCIUTEILHO-BOCCTAHOBUTEILHBIC peaknuumn»

3.1

PaCKphIBaTG CMBICII OCHOBHBLIX XHUMHUUYCCKHX TTOHATHH: AApO aroma,
3HeKTp0HHBII>'I clioit aToMa, aTOMHas Op6I/ITaJ'IB, paanyc aroma,
XUMHYCCKass CBA3b, IOJISIpHAad W HEIOJISIPHAad KOBAJICHTHas CBA3b,
QJICKTPOOTPULATCIIbHOCTL, HWOHHAsA CBA3b, HOH, KAaTHOH, 4HUOH,

CTCIICHb OKUCJICHUA

3.2

I(J'IaCCI/I(I)I/II_II/IpOBaTB XUMHUYCCKUEC 3JICMCHTbBI




3.3

ONHKCHIBATh M XapaKTepHu30BaTh TabimuHyto ¢Gopmy llepuoamueckoii
CHUCTEMBbl XMMHYECKHMX DJEMEHTOB: pa3nyaTh IOHATUS «TJIaBHas
noarpynna (Arpynma)» u «aobouyHas mnoarpynmna (brpymma)y,

«MaJibley» U «OOJIbIIIHE) IIEPpUOabI

3.4

packpsiBaTh cMmbica Ilepuoandeckoro 3akona JI.M. Menpaeneena:
JIEMOHCTPHUPOBATH TOHUMAaHUE MEPUOIUYECKOM 3aBUCUMOCTH CBOMCTB
XUMHYECKHX DJJEMEHTOB OT HX monoxeHus B Ilepuonnyeckoit

CHUCTEMC

3.5

COOTHOCUTH  0003Hau€HWs, KOTOpble UMEITcs B Tabiule
«Ilepuoguyeckas  cucreMa  XMMHYEeCKMX  dnemeHtoB  J[.M.
MeneneeBay ¢ 4YUCIOBBIMU XapaKTEPUCTHUKAMH CTPOEHHUS aTOMOB
XMMHYECKHX DJJIEMEHTOB (COCTaB M 3apsaja  sA1pa, oOllee Yucio

QJICKTPOHOB U PACIIPCACICHHUC UX I10 3JICKTPOHHBIM CJ'IOSIM)

3.6

OIpCACIIATD CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI>IX

COCIUHCHHUAX

3.7

9 KVIACC

OIIpCaACIsATL BHI XHUMHYECKOH CBSI3U (KOBaHCHTHaH u I/IOHHaﬂ) B

HCOPTaHNYCCKUX COCAUHCHUAX

Kona
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06p830BaTe.TIbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero 06pa3013amm

1

ITo Teme: «BemecTBo U XUMHUYECKas peakuus»

11

PaCKpeIBaTb CMBIC]I OCHOBHBIX XHUMHWYCCKUX MMOHSITHM: pacTBop,
QJICKTPOJINTBI, HEIJICKTPOJIMUTBI, 3JICKTPOJIHUTHYCCKAd AUCCOLHAIN,
PCaKkiiuk HMOHHOI'O O6M€Ha, KaTaJm3aTtop, XUMHUYCCKOEC PABHOBCCHC,
06paTI/IMBIe n HCO6paTI/IMHe pcaKkuuu,
OKHCIIMTCIBHOBOCCTAHOBHUTCIIBHBIC pe€akuunu, OKHCIINTCIIb,
BOCCTAHOBHUTCIIb, OKHCJICHHUEC W BOCCTAHOBJICHUC, aAJUIOTPOIIN,
aM(bOTepHOCTI), XUMHUYCCKas CBA3b (KOBaHeHTHaSI, HWOHHAas,
MCT&J’IJ’IH‘ICCK&H), KpUCTAJNIMYCCKasA pCH_IéTI(a, CIlJIaBbl, CKOpPOCTb

XUMHYECKON PeaKkun

1.2

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHWUMHYCCKHUX MOHATUU H

MMPUMCHATH OTU MMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX npeBpameHI/Iﬁ

1.3

COCTaBJIATh YpPaBHCHHA SHCKTpOHPITHLIeCKOfI Jucconuanuumy KHCIIOT,




LIeJI0YE M COJIEH, IOJIHBIE W COKpaUICHHBIE YPAaBHEHUS pEaKLUl

WOHHOTr0 oOMeHa

14

pPaCKpeIBaTh CYIIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBUTCIBHBIX peaKHI/Iﬁ

MOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OallaHCca STHX PeaKIuii

1.5

MPOBOAMTDH PACUETHI MO0 YPABHEHUIO XUMUYECKOM peaKkIuu

Ilo Ttemam: «Hemeraiuibl U uUX coeauHeHUs» U «MeTalibl U HUX

COCAUHECHUA»

2.1

XapaKTepU30BaTh (OMUCHIBATH) OOIIHE U CIICIHU(PUICCKUE XUMUYECKUE
CBOMCTBA TPOCTBIX M CIIOKHBIX BEIIECTB, TMOITBEPXKAAsl OIKMCAHUE
pUMEPaMHU MOJICKYJISIPHBIX U MOHHBIX YPaBHEHHUH COOTBETCTBYIOIIUX

XUMHYECKHUX PEaKUi

2.2

COCTaBJIATb YPAaBHCHUS peaKHHﬁ, MOATBCPIKAAOIMIUX CYHICCTBOBAHHNC

TCHETHYCCKOM CBS3U MCKAY BCUICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

IIPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHUA,
BO3MOXHOCTH HPOTCKAHUA XUMHUUYCCKUX HpCBpaHIGHI/Iﬁ B PA3JIMYHBIX

YCII0BUAX

2.4

clenoBaTh MpaBWJIaM TIOJb30BaHUS XHMMHUYECKOW TOCYIOH U
1a00paTOpPHBIM 00OPYIOBAaHHEM, a TaKXKe TMpaBWIaM OOpAIICHUS C
BEIIECTBAMH B COOTBETCTBUH C HHCTPYKIUSMHU IO BBIIOJIHEHUIO
Ta00paTOPHBIX XUMHUYECKHUX OIBITOB MO TOJYYEHUIO U COOUPAHUIO

F33006pa3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

2.5

HpOBOI[I/ITI) pCaKHI/II/I, HO}ITBCp)KI[aIOHII/IC Ka‘-ICCTBeHHI)II\/JI COCTaB
pa3JMYHBIX BEIIECTB: PACIO3HABATh OIBITHBIM MYTEM XJIOPHI-,
Opomun, wuomupa, KapOonar, (Qocdar, cunmkar, cymnbdar,
THJIPOKCUINOHBI, KAaTHOHBl aMMOHUS, WOHBI HM3YYCHHBIX METAIJIOB,

IIPUCYTCTBYIOIIME B BOJHBIX PAaCTBOpPaX HEOPTAHMYECKUX BEIIECTB

ITo Teme: «XuMUS ¥ OKpY’KaroIas cpeiar

3.1

pPaCKpbiBaTb  CMBICII  OCHOBHBIX XHUMHYCCKUX TMOHATHUH: HI[K

BCIICCTBA, KOPPO3Ud METAJIIIOB

3.2

MNPUMEHATH OCHOBHBIC OIll€paliun MBICIIHTEIbHOI JACATCIPHOCTU — aHAJIM3 U CUHTEC3,
CpaBHCHUC, 0606H.ICHI/IC, CUCTEMATU3alUI0, BBIABJICHUC MNPUYMHHO-CJICACTBCHHBIX
CBsI3eH — I U3YyUCHUA CBOICTB BCIICCTB HU  XHMHYCCKUX peaKunﬁ;

C€CTCCTBCHHOHAYYHbIC METOAbI IIO3HaHUuA — Ha6J'IIOI[€HI/I€, HU3MEPCHUC,

MoJielMpoBanue, IKCIIEPUMEHT (peabHbIA U MBICIICHHBIH )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

HepBOHa‘-IaJIBHBIe XUMHUYCCKUC ITOHATUA

11

[Ipenmer xumuu. Poiab XUMuM B JKHU3HM 4YeloBeKa. XUMHS B CHUCTEME HAyK.
Tena u BemectBa. PuU3MUECKUE CBONCTBA BEIIECTB. ATperaTHoe COCTOSHUE

BEILIECTB

1.2

IlousTue o MCTOJAaX IMO3HAaHUA B XMMHH. Yuctele BCIIECTBA U CMECH. Crioco05b1

paszaeneHus cMecen

1.3

ATOMBI WH MOJICKYIJIBI. Xumuaeckrue 31eMeHThl. CHMBOJBI  XMMHYSCKHX

a51eMeHTOB. [IpocThie U c10kKHbIE BenlecTBa. ATOMHO-MOJIEKYJISIPHOE YYEHHE

1.4

XumMuueckas (bopMyna. BanenTHOCTE aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTaBa BCIICCTB. OrHocurenbHas aTOMHas macca.
OTHOCHUTENIBHAS MOJICKYJIsSIpHAast Macca. MaccoBas 701 XMMHUYECKOIro 3JIeMEHTa

B COCAUMHCHUU

1.5

KommuectBo BemectBa. Moisib. MossipHas macca. B3anMOCBS3b KOJIMYECTBA,
Macchl W 4HCIa CTPYKTYPHBIX €IWHUI] BemiecTBa. Pacuérel mo dopmymnam

XUMHNYCCKHUX COCIII/IHCHI/Iﬁ

1.6

dusnueckue U XMMUYECKUE ABJICHHSA. XUMUYECKas peakius U e€ MPU3HAKU.
3aKOH COXPAaHEHHUs MaccChl BEUIECTB. XUMHUUeckue ypaBHeHus. Knaccudukanus

XUMHUYCCKUX peaKI_II/Iﬁ (COG,I[I/IHCHI/I}I, Ppa3JI0XCHUA, 3aMCIICHN A, 06MeHa)

1.7

XUMUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOM MOCYAOM, C MpaBUIaMu
paGoTrel B saboparopun U npuémMamu oOpalieHuss ¢ J1IabopaTOPHBIM
o0opy/noBaHuEM, H3y4y€HUE M oOnucaHue (U3MYECKUX CBOMCTB 00pasloB
HEOPraHMYeCKUX BeEUIeCTB, HaOmoaeHue Qu3nyeckux (IIaBIeHUE BOCKA,
TasiHUE JIbJIa, PACTUPAHUE caxapa B CTYIIKE, KMIIEHHE U KOHJAEHCallUs BOJbI) U
XUMHUYECKUX  (TOpeHHe CBeuYd, MPOKATMBaHWE MEJHOW  IMPOBOJIOKH,
B3aUMOJICHICTBHME Mella C KHCIIOTOM) SIBIEHWW, HAONIOJICHHE W OINMUCaHue
MPU3HAKOB TMPOTEKAHHWS XHUMHUYECKUX peakinuii (pa3joKeHHe caxapa,
B3aMMOJICIICTBHE CEpHOM KHUCIOTBI C XJOpPHIOM Oapusi, pas3lioKeHHe
ruapokcuaa menu(ll) mpu HarpeBanuu, B3aMMOJEHCTBHE jKeie3a C PaCTBOPOM
comu Meau(ll), mzyuenue cnocoOoOB pazieneHus: cMecei (C TOMOIIbI0 MarHUTa,
(¢bunpTpOoBaHUE, BBIMAPWBAHKUE, TUCTHUIUIAIMS, XpoMmarorpadus), MpoBeIeHUE

OYHCTKHU HOBapeHHOﬁ COJIH, Ha6J'IIO,Z[CHI/IC " OIIMCAaHHUC PE3YJILTATOB IMIPOBCACHUA




OIlbITa, WJUIIOCTPUPYIOIICTO 3aKOH COXpaHCHHUA MACChbl, CO3JaHUC MOHeHeﬁ

MOJICKYJI (IIapOCTEPIKHEBBIX )

Baxueimue MMPEACTAaBUTECIIN HCOPraHMYECKNX BCIICCTB

2.1

Boznyx — cmech rasos. CocraB Bo3ayxa. Kuciopoa — sjmeMeHT M mpocroe
BemlecTBo. HaxoxneHue kuciopona B mpupone, GpU3MYecKue U XUMHUYECKHE
cBoiicTBa (peakiuu ropenus). Oxcuapl. [lpumenenue kucimopona. CrocoOb!
MOJIy4YeHHUsl KUCIopoJa B Ja0opaTopuud M MPOMBINUIEHHOCTH. KpyroBopot

KUCIoposa B mpupoze. O30H — alIoTpoIHas MogU(UKALIU KHCIOpoIa

2.2

TernnoBoii 3P PeKT XUMHUUECKON peakuu, TePMOXUMUYECKUE YPAaBHEHUS, IK30-
Y SHJOTEPMHUUYECKHUE peaKuu. TOTUIMBO: Yrojib U METaH. 3arpsi3HeHNE BO3/yXa,

YCUJICHUEC ITAPHUKOBOT'O Sq)(l)eKTa, pa3spymieHue 030HOBOI'O CJI0A

2.3

Bonopon — aneMmeHT M mpoctoe BemiecTBo. HaxoxkaeHue Boaopojia B MPUPOJIE,
(¢u3NYecKre W XWMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI IOTYYCHUS.

Kucnorte! u conu

2.4

MoutsipHblii 00BEM ra3oB. Pacuérsl 10 XUMUYECKUM YpaBHEHUSIM

2.5

dusnyeckue cBoiictBa Boabl. Boma kak  pactBopurens.  PacTBopsI.
Hacelmiennbsle 1 HEHACBIEHHBIE PacTBOPHI. PacCTBOpUMOCTH BELIECTB B BOJE.
MaccoBast oy BellecTBa B pacTBope. XHMMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B HpHpoAE M B KU3HU uenoBeka. Kpyroeopor
BOABI B TpuUpoJe. 3arps3HEHHE MpHUPOAHBIX BojA. OxpaHa M OYMCTKa

MIPUPOAHBIX BOJ

2.6

Knaccudukanuss neopranmdeckux coequnenuid. Oxcunpl. Kriaccudukarus
OKCHJIOB: cojeoOpasyoimire (OCHOBHBIE, KHCIOTHBIE, amQoTepHble) U
HeconeoOpazyromue. Homenknarypa okcujgoB. dusmueckne U XUMHUYECKHE

CBOMCTBa OKCHJIOB. HonyquI/Ie OKCHJIOB

2.7

OcHoBanus. Knaccudukanust ocHOBaHUM: MIENOYM U HEPaCTBOPUMBIE
ocHoBaHus. HoMeHknatypa ocHoBaHui. du3ndeckne U XUMUYECKHUE CBOWCTBA

ocHoBaHui. [TonyueHne ocHOBaHU

2.8

Kucnotsl. Knaccudukanus kucinor. Homenknatypa kucior. dusnueckue u
XHUMHUYECKHE cBOMcTBa KucIOT. Pang aktuBHocTH MeTaiuioB H.H. bekerosa.

[Tonyuyenue kucimor

2.9

Comu. Homenknarypa cosell. @U3N4YeCKME M XUMUYECKHE CBOWCTBA COJIEH.

[Tonyuyenue conen

2.10

I'eneTnueckas CBA3b MCXKAY KJIaCCaMU HCOPTAaHNYCCKUX COE€IUHEHUI
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XUMHUYECKUH  DKCIEPUMEHT: KayeCTBEHHOE OMNpEACNiCHUE  COACpKAHUS
KHCJIOpPOJIa B BO3JAyXeE, MOJydeHue, coOMpaHue, pacro3HAaBaHHE U HU3y4YEHUE
CBOWMCTB KHCJIOPOJa, HAOIIOCHNE B3aUMOICHCTBHS BEIECTB C KUCIOPOJAOM U
YCJIOBHSI BOBHMKHOBEHHUS W MPEKPAIICHHS TOpeHHs (ToXapa), 03HaKOMIICHHE C
oOpa3laMu OKCHJIOB W ONKHCAHWE WX CBOWCTB, IMOJIy4€HUE, COOUpaHHE,
pacro3HaBaHUE M W3YYCHUE CBOWCTB BOJOpoja (TOpPEHHE), B3aUMOICHCTBUE
BojopoAaa ¢ okcugom meau(ll) (Bo3aMOXKHO MCTOIB30BaHUE BHACOMATEPUATIOB),
HaOMroJieHue O00pa3IoB BEIIECTB KOJWYECTBOM 1 MOJb, HCCIEIOBaHUE
OCOOCHHOCTEH pacTBOpEHHUS BEHIECTB C Pa3IMYHOW PaCTBOPUMOCTEIO,
MIPUTOTOBJICHUE PACTBOPOB C OMpPENEIEHHON MacCOBOW J0Jiell pacTBOPEHHOTO
BELIECTBA, B3aWMOJAECUCTBHE BOJbI C MeETalylaMu (HaTpUEM U KajbIHEM)
(BO3MOXXHO HCITOJIb30BAaHUE BHUICOMATEPUATIOB), ONPEICICHUE PacTBOPOB
KHCIIOT M IIENOYEeH C IOMOINBI0 HWHIWKATOPOB, HCCIICOBAaHHE OO0pa3IoB
HEOPraHUYECKMX BEIIECTB PA3IUYHBIX KJIACCOB, HAONIOJACHUE HW3MCHCHUS
OKpacKd HWHJUKATOPOB B pPACTBOpax KHUCIOT © IIEJIOoYeH, HU3yYCHHUE
B3auMozeicTBus okcuga meau(ll) ¢ pacTBOpoM CEpHOW KHCIIOTBI, KHCIOT C
METaJUIAMM, PEAKIUN HEUTPAIU3aLuH1, II0Jy4YEHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOrO0 MeTajula JApPYTMM H3 pacTBopa COJIM, pEIICHHe
IKCIIEPUMEHTAIBHBIX 3a/1ad 1Mo TeMe «BakHelmme Kiacchl HEOPraHWYECKUX

COEIUHEHUN)

[lepuoanueckuii 3akoH u [lepuoanueckas cucteMa XMMUYECKUX 3JIEMEHTOB
J.U. MenneneeBa. Ctpoenue aToMoB. XUMHYECKas CBsI3b. OKUCIUTENHHO-

BOCCTAHOBUTCIIbHBIC PECAKIIUN

3.1

[TepBble TOMBITKA KIACCH(PHUKAIMUA XUMHUYECKUX JJIEMEHTOB. [loHsATHE O
Ipynmnax CXOJIHBIX AJIEMEHTOB (IIETOYHBbIE W MIEIOYHO3EMETbHbIE METalbI,
raJIOTeHbl, WHEPTHBIC Ta3bl). DJEMEHTHI, KOTOpble 00pa3yroT amdoTepHbIC

OKCHUIBI U TUAPOKCHUIBI

3.2

[Tepuonnueckuii 3akoH. [lepuonnueckas cucteMa XMMUYECKUX demeHToB (.M.
Meneneesa. Kopotkonepuonnas u JUIMHHOTIEPUOIHAS (dhopMbI
[lepuonnueckont cucrembl xumuueckux odneMeHtoB J[.M. Menzaeneesa.
[Iepuonsl m rpynnsl. PU3HYECKUN CMBICI NOPAIKOBOTO HOMEpPA, HOMEpPOB

nepuoaa v rpyuribl 3JICMCHTA

3.3

Crpoenue atomoB. CocraB atoMHbIX snaep. M3oTonsl. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX  000J0YeK aroMoB TMepBbIX 20 XUMHYECKHX 3JIEMEHTOB

[Tepnonnueckoit cucremsl (.M. MenneneeBa. XapakTepUCTHKAa XUMUYECKOTO




3JIEMEHTA MO ero noyoxeHuro B [lepuogunueckoii cucreme [I.M1. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHMsI pajJuyca aTOMOB XHUMHYECKHX DJIEMEHTOB,
METAJIMYECKUX U HEMETANIMYECKHX CBOMCTB MO TpylmaM U IEpUOAaM.
3nauenue [lepuoanueckoro 3akoHa u lleproguyeckoit CUCTEMbl XUMUYECKUX
3JIEMEHTOB JUIsl Pa3BUTUSI Hayku W TpakTuku. [[.M. MenpaeneeB — y4€Hbld U

IpaKJIaHUH

3.5

Xumuyeckass cBs3b. KoBaseHTHass (moJsipHass ©  HEMOJSpHAas) CBA3b.

DIEeKTPOOTPULIATETbHOCTh XUMHUECKUX 3JIeMEHTOB. MoHHas CBs3b

3.6

Crenenp okucieHusa. OKUCINTEIIFHOBOCCTAHOBUTCIIBHEIC pCaKIuu. Hpoueccm

OKHCJICHUS U BOCCTaHOBJICHHUSA. OKHUCIUTEIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUI JKCHEPUMEHT: H3y4YeHHE O00pa3lioB BEUIECTB METAUIOB U
HEMETAJIJIOB, B3aUMOJEHCTBHE TUAPOKCHJA LMHKA C PAacTBOPAMU KHUCIOT U
LIEJI0YEHN, MPOBEIECHNE ONBITOB, MIUTFOCTPUPYIOIIUX MPHUMEPHI OKUCIUTEIBHO-

BOCCTAaHOBUTCIIBHBIX peaKquI (ropeHHe, pCaKuu pa3jiOKCHH, COG,Z[I/IHeHI/IH)

9 KIIACC

Kox

IIpoBepsieMblii 3JIEeMEHT COIePKAHUS

BemectBo n xumunueckas peakuus. [lopropenue

11

[lepuonnueckuii 3akoH. [lepuognyeckas cucrema XuMu4eckux 3ynemeHToB J[.1.
MengeneeBa. CTpoeHue aTtoMoB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB
XUMUYECKUX DJIEMEHTOB TMEpPBbIX TPEX NEPUOJOB, Kalus, KaldblUsi H HX
COCIMHEHUN B COOTBETCTBUU C IOJIOKEHUEM 3JIeMeHTOB B llepuonnueckoi

CUCTEMC U CTPOCHUEM UX AaTOMOB

1.2

CrpoeHue BelecTBa: BHABI XUMHYECKON CBA3U. THUNBI KpHUCTaNIMYECKHX
PEmETOK, 3aBUCHMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKOW PEIIETKU
U BUJa XUMu4eckoil cs3u. Knaccuukanus 1 HOMEHKIIAaTypa HEOPraHUIeCKUX
BelIeCTB (MEXIyHapoAHAs W TpUBHAJbHAs). XUMUYECKHE CBOWCTBA BEIIECTB,
OTHOCAIIMXCA K PA3IUMYHBIM  KJlacCaM  HEOPraHWYECKUX  COCIUHEHHUH,

TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BECIICCTB

1.3

Knaccudukanus XuMHUYECKUX PeakIMi 10 Pa3IUYHBIM MPU3HAKaM (110 YHUCITY U
COCTaBYy YyYacTBYIOIIMX B pEaKlUU BEUIECTB, MO TEIUIOBOMY 3¢¢eKTy, o
U3MEHEHMIO CTETEeHEH OKMCIECHHS XMMHUYECKHUX 3JEeMEHTOB, IO 00paTuMOCTH,
0 Yy4YacTUIO KaTaau3aTopa). OK30- U OSHAOTEPMHUYECKUE  PEaKIHH,

TCPMOXUMHNYCCKUC YPABHCHHUA. IlonsTue o CKOpPOCTH XUMHUYECKOH pcaknuuun

14

ITousitue 00 06paTI/IMBIX n HCO6paTI/IMLIX XUMHUYCCKUX PCAKIUAX. IlonsTue o




TOMOTEHHBIX U F€TepPOreHHbIX peakuusax. [[oHaTHe 0 XMMUYECKOM PaBHOBECHH.
@DakTophl, BIUAIOININE HAa CKOPOCTh XHUMHUYECKOW peakIMd M TOJOKEHHE

XUMHYCCKOI'0 paBHOBCCHUS

1.5

OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIC peaxkuuu, ANEKTPOHHBIN OamaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENbHON  peakuuu. CocTaBlieHHE  yYpaBHEHUU
OKHMCJIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIUNA C HUCIOJb30BAHHEM METOJA

QJICKTPOHHOI'O OanaHca

1.6

Teopust AMEKTPOIIUTUYECKOW NUCCOLMALNU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
KaTtnoHsl, aHMOHBI. MeXaHU3M TUCCOLMALMN BEILECTB C pa3IMYHbIMU BUIAMHU
xumMudeckoi cBsa3u. Crenenb qucconmanui. CHIbHBIC U cla0ble SJICKTPOIHTEHI.
Peakiun noHHOro oO6MeHa. YcCioBUS NPOTEKAHUS PEaKkLUi HMOHHOIO OOMEHa,
NIOJIHBIE U COKpalIEHHbIE HOHHBbIE ypaBHEHMs peakuui. CBoilcTBa KHCIIOT,
OCHOBaHMH U coJlel B CBeTe NPEACTaBICHUH 00 3JIEKTPOIUTUYECKON

nuccounanuu. KauecTBeHHbIE peakliiu Ha MOHBI. [loHsATHE O TUApOIIH3E coneit

1.7

XUMHUYECKUH DKCIIEPUMEHT: O3HAKOMJICHHE C MOJEIISIMH KPUCTALTHUECKHX
pPEemETOK HEOPTaHWYECKUX BEIIECTB — METAJUIOB W HeMeTauioB (rpadura u
alMasa), CIIOKHBIX BEUIECTB (XJOpUAA HATpPUs); MCCIEAOBAHUE 3aBUCHMOCTH
CKOPOCTM XHWMHYECKOH peakiuu OT BO3ICHCTBUS Pa3IMYHBIX (PAKTOPOB;
UCCJIEIOBAaHUE  DJICKTPOIIPOBOAHOCTH  PAacTBOPOB  BEIECTB,  Ipolecca
JMCCOLMAINY  KHCJIOT, INeNoYei M comedl (BO3MOXKHO HCIOJIb30BaHUE
BUCOMATEPHAJIOB); TIPOBEJCHHE OIBITOB, WUIIOCTPUPYIONINX TPU3HAKU
NPOTEKaHUs peakiii HOHHOro oOMeHa (00pa3oBaHKe OCa/iKa, BhIICICHHE rasa,
o0Opa3oBaHHe BOJIbl); OMBITOB, WJUIFOCTPUPYIOLUIUX MPUMEPHI OKHCIUTEIbHO-
BOCCTAHOBUTEINIBHBIX peakiuil (ropeHue, peakiuu pas3sIoKeHHs, COCTUHEHNUs);
pacro3HaBaHHe HEOPTAaHUYECKUX BEIMIECTB C MOMOIIBI0 KAYeCTBEHHBIX PEaKIIHiA

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a1a4

Hemeramns u nx COCIUHCHU A

2.1

OO6mass xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u pu3nyecKue CBOMCTBa MPOCTHIX
BEIIECTB — TaJION€HOB. XHMHUYECKHE CBOWCTBA Ha IIpUMEpE  XJopa
(B3auMoJielicTBUE C MeTaJlylaMH, HEeMeTajllaMu, IiejodyamMu). XJIOpOBOAOPO/I.
ConsiHasg KHCIIOTa, XUMUYECKHE CBOMCTBA, MOJy4eHUE, npuMeHenue. Jleiictue
XJIOpa ¥ XJIOPOBOAOPOJAa Ha OPraHU3M YeloBeKa. BakHelme XJIOpUIbl U UX

HaXO’JIEHUE B MPUPOJIE

2.2

OObmas xapaxktepuctuka 31eMeHTOoB VIA-rpynmbel. OcoOeHHOCTH CTpOEHUs




aTOMOB, XapaKkTepHble cTeneHn okucieHus. CTpoeHne u (hU3nUecKue CBOMCTBA
MPOCTBIX BEHIECTB — KHUCIOPOAAa M Cepbl. AJUIOTPONHBIE MOAUDUKAIIH
KHCJIOpo/a U cepbl. XUMHUYECKHe CBOWCTBa cepbl. CepoBOIOPOA, CTPOCHHE,
busnyeckue W XxuMudeckue cBoiicTBa. OKCHUIBI cepbl Kak MpPeICTaBUTENN
KHCTIOTHBIX OKCHAOB. CepHasi KUCIIOTa, (PU3MYECKHEe U XMUMHUYECKUE CBOWMCTBA
(o0mme Kak MpeacTaBUTENs Kilacca KHUCIOT U cnenuduueckue). XUMHUICSCKUE
peaKiuu, JeKalue B OCHOBE NPOMBIIIJICHHOTO Croco0a IMOJy4yeHHs CepHOU
kucnotel. [Ipumenenue. Conu cepHOM KHCIOTHI, KaUeCTBEHHAas peaklus Ha
cynbar-uon. HaxoxmeHnue cepel U €€ COCNMHEHUN B MPUPOJE. XUMUYECKOE
3arpsi3HEHUE OKPYXKAloIIel Cpelbl COCTUHEHHUSIMH cepbl (KUCIOTHBIE JOXKIH,

3arpsA3HEHUE BO3IyXa U BOJOEMOB), CIIOCOOBI €0 MPEeIOTBPAILCHUS

2.3

OO6mass xapaxkrtepuctuka 3i1eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOECHMS
aTOMOB, XapaKTepHbIE CTEIICHU OKUCIIEHUS. A30T, pacpoCTpaHEeHHE B IPUPOJIE,
¢u3nveckne U XuMU4eckre cBoiicTBa. Kpyrosopor a3ora B nmpupoae. AMMHAK,
ero ¢u3nyeckue M XMMUYECKHE CBOMCTBa, MojiydyeHue U npumeHenue. Conu
aMMOHUS, HX (u3HYecKHe ¥ XHMHUYECKHE CBOMCTBA, MPHUMEHEHHE.
KayecTBeHHast peakuusi Ha MOHbI aMMOHMsI. A30THasl KUCJIOTa, €€ MOJydeHHUE,
duznUeckue M XMMHYECKHE CBOWCTBa (OOIIME Kak MpPEICTaBHTENs Kiacca
KUCIOT U crneuuudeckue). Vcnonap3oBaHue HUTPATOB U COJEH aMMOHUS B
KaueCTBE MUHEPAJIbHBIX yJO0OpeHHI. XUMUYECKOE 3arpsi3HEHUE OKpYXKarolleu
Cpebl COETUHEHUAMH a30Ta (KUCIOTHBIE JTOKIH, 3arpsi3HEHNE BO3yXa, MOYBbI

U BOJIOEMOB)

2.4

®docdop, amtorponHsle Mogudukanuu docdopa, puzndeckne U XUMHUUECKUE
cBorictBa. Oxcupn ¢ocdhopa(V) u dochopHas kuciaora, Qunyeckue u
XMMHUYECKHE CBOMcTBa, moiydeHue. Mcnomb3zoBanue ¢ocdaTtoB B KauecTBe

MUHEPATBHBIX YA0OpEeHU

2.5

OO6mass xapaktepuctuka 3yeMeHTOB |VA-rpynnbl. OcoOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEepHbIE CTEMEHW OKUCIEHUS. YTIJIepoJ, auIOTPOIIHBIE
MOTU(UKAINH, PACTIPOCTPAaHEHHE B MPHPOJE, (U3UYECKHE W XUMUYECKHE
cBoiicTBa. Ancopbuus. Kpyrosopot yriaepona B npupoae. OKcusl yriaepona,
X (u3NYecKrne M XUMHUYECKHE CBOWCTBA, NEHCTBHE HA KUBBIE OPTaHU3MBI,
MOJy4eHUE U MPUMEHEHHe. JKOJIOTHYecKre MpoOIeMbl, CBA3aHHBIE C OKCHA0M
yraepona(lV); rumoresa 1I00anbHOTO TOTETUICHHWS KIWMAaTa; IMTapHUKOBBINA
apdexT. YrompHas KHCIOTa M €€ ColM, UX (U3MYECKHEe W XUMHYECKUE

CBOIicTBa, MojyueHue W npuMeHeHue. KauecTBeHHass peakiusi Ha KapOoHarT-




uoHbl. Vcrnonp3oBanue kapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJICHHOCTH U

CEJILCKOM XO3SIMCTBE

2.6

[TepBoHavabHBIC TIOHATHSA 00 OPraHMYECKUX BEIIECTBaX KaK O COCIMHECHHSIX
yriaepojna (MeTaH, 3TaH, STWIEH, AalETUICH, 3TaHOJ], TJIUIEPUH, YKCYyCHas
kuciora). Ux cocraB m xumudeckoe crtpoeHue. [loHarne o OMONIOTHYECKH
BaXHBIX BEIECTBAX: JXHpaxX, OelKax, YyriieBojaXx — W WX POJIM B IKU3HH
yelnoBeka. MarepuaabHOE ©IUHCTBO OPraHMYECKMX UM HEOPTaHHMYECKHX

COEeIUHEHUI

2.7

Kpemunii, ero ¢wusmyeckue W XHUMHYECKHE CBOWCTBA, IOJy4YCHHUE U
npumenenne. CoenuHeHuss KpeMHHS B mpupoje. OOmme mpenctaBieHHus 00
okcune kpemuusA(1V) u kpemuueBoii kuciote. CHIIMKAThI, UX UCIIOIH30BaHUE B
OBITY, METUIIMHE, MPOMBIIUICHHOCTH. BakHEHIIIHE CTPOUTEIHHBIC MAaTEPHAIIBI:
KepaMHKa, CTEKJIO, IIeMEHT, OeToH, >kene3o0eToH. [IpoOnembr Oe3omacHOro

HCIIOJIB30BAHUA CTPOUTCIIbHBIX MATCPUAJIOB B HOBCGHHGBHOﬁ KHU3HU

2.8

XUMHUECKUH HSKCHEPUMEHT: HM3ydeHHue oOpas3lioB HEOPraHWYECKHX BELIECTB,
CBOMCTB COJISTHOM KHUCJIOTBI; IIPOBEICHHE Ka4eCTBEHHBIX PEaKLHMW HA XJIOPUA-
UOHbl M HaOJIOJICHHE NPU3HAKOB HUX IPOTEKaHMs; OIBITHL, OTpa’Karollue
¢u3nyecKkue U XMMHUYECKHE CBOMCTBA raJIOTEHOB U UX COEIMHEHUHN (BO3MOXKHO
UCIIOJIb30BaHUE BMJICOMATEpUANIOB); O3HAKOMJIEHHE C oOpa3lamu XJIOpHI0B
(raloreHu10B); O3HaKOMJIEHHE C oOpa3lamMu ceppl U €€ COEIUHEHUSIMHU
(BO3MOXHO  HCIIOJIb30BAaHWE BUJACOMATEpPUAJIOB); HAOIIOJEHUE MpoIecca
o0yriIMBaHUs caxapa MoJ ACHCTBUEM KOHLEHTPUPOBAHHON CEPHOM KHUCIIOTHI;
M3Y4YE€HHE XMUMUYECKUX CBOICTB pa30aBICHHON CEpHOW KHUCIOTHI, IPOBEICHHE
KayeCTBEHHOM peakuuu Ha cynb(ar-uoH U HaOIIOJeHHEe TMpu3HaKa eé
MIPOTEKaHUs; O3HAKOMJIEHHE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gochopa u ux
COeMHEHUN (BO3MOXKHO UCIOJIb30BaHUE BHJEOMAaTepHalioB), oOpa3laMu
a30THBIX U (HOChHOPHBIX YAOOPEHUH; OIyUeHHE, COOMpaHne, paclo3HaBaHUE U
U3Y4YEHHUE CBOICTB aMMMAaKa; IPOBEICHHE KauyeCTBEHHBIX DPEAaKIUi Ha HOH
aMMOHMST ©  ¢ocaT-uOH M U3YYEHHE TPU3HAKOB HX MPOTEKaHUS,
B3aUMO/IEHICTBHE KOHIICHTPUPOBAHHOW a30THOM KHCIIOTHI C MEIbIO (BO3MOKHO
UCIIOJIb30BaHUE BUJEOMATEPHUATIOB); HM3yYE€HUE MOJIENed KPHUCTaUIMYECKUX
peméTok anmasza, rpadura, ¢yulepeHa; O03HAKOMJIEHHE C IPOLECCOM
azcopOLMK pacTBOPEHHBIX BEIECTB aKTHBUPOBAHHBIM YIJIEM U YCTPOMCTBOM
POTHBOra3a; MOJy4YeHHe, coOMpaHHe, PAaclo3HaBaHWE W H3Y4YEHHE CBOMCTB

VIJIEKUCIIOro ras3a; IpOBEJEeHUE KayeCTBEHHbIX peaklUid Ha KapOoHaT- u




CUJIMKAT-UOHBl M W3yUYEHHUE IMPU3HAKOB HX NPOTEKAHHUS; O3HAKOMIIEHHUE C
MPOAYKIMEH CUIMKATHOM MPOMBILIUIEHHOCTH;, pPEUICHHE 3KCHEPUMEHTATbHBIX

3aJ1a4 110 TeMe «BakHeHlIe HeEMeTaUIbI U UX COETUHEH U

Mertamisl 1 uX COCAUHCHUA

3.1

OO0w1ast XapakTepUCTUKAa XMMUYECKHX JIEMEHTOB — METAJIOB HA OCHOBAaHUM MX
nosnoxenuss B Ilepuonnueckoin cucreme XuMmudeckux dnemeHtoB J[.M.
Menpeneesa u crpoenus atoMoB. CTpoeHue MeTauloB. MeTayuinyeckas CBs3b U
METAJJIMYECKass ~ KpUCTalIM4yecKass pemérka. ODJIEKTPOXUMUYECKUM  psif

HaHpH)KeHI/Iﬁ METAaIJIOB

3.2

Ou3nyecKkue U XUMHYECKUE CBOMCTBA MeTauioB. OO0IIKe CrIOCOOBI MOTYICHHS
MeTauioB. [IoHATHE O KOPPO3HH METAIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
Koppo3uu. CruiaBsl (CTalb, 9yTyH, TIOPATIOMUHIN, OpOH3a) U UX IPUMCHCHHE B

6I>ITy H IIPOMBIIIJICHHOCTH

3.3

[lenouynsie MeTauibl: MoyoxeHwe B llepuonnyeckoil cucTeMe XUMHYECKUX
anemeHntoB J[.M. MenaeneeBa; CTpO€HUE UX aTOMOB; HAXOXIEHUE B MPUPO/IE.
Ou3nyecKkue 1 XUMUYECKHe CBOMCTBA (Ha mpuMepe HaTpus U Kanusi). OKCHIIBI U
TUAPOKCHUIABI HATpHUA MW KaJlus. HpI/IMeHeHI/IC IMICJIOYHBIX MCTAJUIOB U HX

COE€IMHEHUN

3.4

[[lenoyno3eMenbHbIE  METaUIbl MarHuii W KaJbLIMH:  TIOJIOKEHHUE B
IIepuoauueckoit cucreme xumuueckux anemenToB (.M. Menneneesa; crpoenue
WX aTOMOB; HaxXxOXJeHHe B mnpupoae. Pu3nvecKkue U XUMUYECKUE CBOMCTBA
MarHusi M Kainpuusd. BaxHelmme coeAuHEHUs Kanblus (OKCHUI, THAPOKCH]I,

conn). XKEcTkoCTh BOJIbI U CLIOCOOBI €€ YCTpaHEHUs

3.5

AmromuHui: nonoxenue B Ilepuomuueckoil cucreMe XMMHYECKUX 3JEMEHTOB
.. MenzaeneeBa; crpoeHue aroMa; HaxoxiacHue B mpupone. dusnueckue u
XMMHUYECKHE CBOMCTBA aIFOMUHMS. AM(DOTEpHbIE CBOMCTBA OKCHJIA U THPOKCHIA

AJIFOMUHHA

3.6

Kene3o: nonoxenue B [lepuoanueckoi cucreme XumMudeckux 3neMeHTon J[. M.
MeHnzieneeBa; CTpOeHHME aToMa; HaxoxJeHue B mnpupoae. Pusnyeckue u
XUMHYECKHe CBOMCTBa keneza. Okcunpl, rugpokcuasl u conu xenesa(ll) u

xenesa(lll), ux cocras, cBOWCTBa U TOTyueHUE

3.7

XUMHUYECKUH SKCIIEPUMEHT: 03HAKOMIJIEHHE ¢ 00pa3aMH METalIOB U CILIaBOB,
X (PU3MYECKUMHU CBOWMCTBAMH; HM3YyUYEHHE PE3YJIbTaTOB KOPPO3HH METAIIOB
(BO3MOXKHO WCIIOJTh30BaHNE BHJICOMATEPHAIIOB), 0COOEHHOCTEH

B3aUMOJCUCTBUS OKCHAA KajJablldd U HaTpusa C BOJOM (BOSMO)KHO




HCIIOJIb30BAaHUE BUJIEOMATEPUATIOB); HMCCIIEIOBAHUE CBOWCTB XECTKOW BOJBI;
mpolecca TOpeHus Kejle3a B KHUCIOpoAe (BO3MOXKHO — HCIOJIb30BaHHE
BUJICOMATEPHAJIOB); IPU3HAKOB MPOTEKAHMs KAYECTBCHHBIX PEAKI[UH HA MOHBI
(Maraus, Kamblus, agromuHus, nubka, skenesa(ll) um okenesa(lll), memu(ll);
HAOJI0/IEHUE M OMUCAHUE TPOIECCOB OKPAIIMBAHMS TUIAMEHU MOHAMHU HATPHS,
Kamusi M Kaublus  (BO3MOXHO  HCIOJB30BaHHWE  BHUAECOMATEpUasOB);
ucciie[oBaHre aM(OTEPHBIX CBOWCTB THIPOKCHIA ATIOMHHHS M THUIPOKCHIA
[IMHKA; pelIeHNEe SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxHei1ne MeTaibl 1

HUX COCAUHCHU)

XHUMHA ¥ OKpYXKarolas cpena

4.1

Hosrlie Mar€purajibl U TCXHOJIOTHH. BCH_ICCTBa U MaTcpualibl B HOBCCHHCBHOﬁ
J)KU3HH YeJIOBEKa. XUMHS U 300pPOBLE. be3omacHoe HCIIOIB30BaHNUE BEIIECTB M
XUMHNYCCKUX peaKI_II/Iﬁ B 6I>ITy. HepBaﬂ nmoMomp IIpu XHUMHYCCKHUX OXOorax Hu

OTpPaBJICHUSX

4.2

OCHOBBI ~ JKOJIOTMUYECKOM  IPDaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
okpyxatomierd cpeasl [1/IK. Ponp XuMuu B perieHUH SKOJIOTMUYECKUX MPOOIIEM.
[TpupoaHble HCTOYHHMKM YIIIEBOJOPOJIOB (yrojb, HPUPOAHBIN ra3, HEQTb),

MPOJIYKTHI X MepepabOTKH, UX POJIb B OBITY M MPOMBIILIIEHHOCTH

4.3

XUMHUYECKUH IKCIIEPUMEHT: M3Y4YeHHE 00pa3loB MAaTEPHUAIOB (CTEKJIO, CILIaBbI

MCTAJIJIOB, ITOJIMMCPHBIC MaTepI/IaJ'IBI)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIeMOro
TpeOoBaHMS

IIpoBepsiemble TPeOGOBaHMS K NMPEAMETHBIM pe3yJibTaTaM
0a30BOr0 yPOBHSI 0CBOEHHSI OCHOBHOI 00pa30BaTe/bHOM
NPOrpamMMbl OCHOBHOT0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

IIpencraBnenue:

11

O TIO3HABaEMOCTH SIBICHMW TPUPOJbI, TOHUMAaHHWE OOBEKTUBHOU
3HaYMMOCTH OCHOB XUMMUYECKOW HayKHM Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa OOWIEH KyIbTYpbl W TNPaKTHUYECKOU
NeSTEeIbHOCTH YEJIOBEKAa B YCIOBUSIX COBPEMEHHOIO OOILECTBa;

IIOHUMAaHHEC MECTa XUMHUH CPEAN APYIrUX CCTCCTBCHHBIX HAYK

1.2

0 HAaYUYHBbIX MCTOAAX IMO3HAHUA, B TOM YHCJIC DKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAHUA BCIICCTB W HU3YUYCHHA
XUMHNYCCKHUX peaKuHﬁ; YMCHUC HUCIIOJIB30BAaThb MOACIN JUIA

00BACHECHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

o cdepax nmpodecCHOHATBHON ACSITETFHOCTH, CBI3aHHBIX C XUMHUCH U
COBPEMCHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha JIOCTH)KECHHSX
XUMHAYECKOH HAyKH, YTO IO3BOJHMT OOYYAIOIIMMCS pPacCMaTpHBATh
XUMHIO Kak chepy cBoelt Oynymieit mpodeccHoHaIbHOM AeSITeTbHOCTH
U cAeNaTh OCO3HAHHBIM BBIOOp XMMMM Kak MPO(UIBLHOTO NpeaMeTra

MIpH MEepEXO0/ie Ha YPOBEHb CPEAHETO 001Iero o0pa3oBaHus

Bragenne cucteMoll XMMHMYECKMX 3HAaHUM M yMEHUE IPUMEHSATH

CUCTCMY XUMHNYCCKUX 3HaHHfI, KOTOpas BKJIFOYACT:

2.1

BAOXHEHIINE XWMHWYECKHE ITOHSATHA. XUMHYECKUH JJICMEHT, aToOM,
MOJIEKYJIA, BELIECTBO, NIPOCTOE U CIJIOXKHOE BEIIECTBO, OJHOPOJHAS U
HCOAHOPOJHAd CMEChb, OTHOCHUTCIIBHBIC AaTOMHAA W MOJICKYJIApHas
Macchl, KOJIMYECTBO BEILECTBA, MOJIb, MOJIIpPHAas Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBaHHWE, COJb (CpemHss), XUMHUYECKas
peakiysl, peakUuu COCIUHEHMS, PpEaKIUHM pa3JIOKEHUs, PpeaKkIuu
3aMeIIeHUs, peakuu OOMeHa, TeruioBoi 3¢ (eKT peakluu, 3K30- U
SH/IOTEPMHUUECKUE DPEAKIIMU, PACTBOP, MAaccoBas MO XHUMHUYECKOIO
3JIEMEHTa B COEAMHEHUM, MacCOBas JI0JISl U MPOLEHTHAs KOHLEHTPAIHs
BEIIIECTBA B PaCTBOPE, AP0 aTOMa, MIEKTPOHHBIN CIIOM aToMa, aTOMHas

opOWTaNb, paaMyC aToMa, BaJEHTHOCTb, CTEMEHb OKHCIICHUS,




XUMHUYECKasl CBS3b, JJIEKTPOOTPULIATEIBHOCTD, TIOJISIPHASL U HETIOJIIpHAs
KOBAJICHTHAas  CBSI3b, MOHHAas  CBsI3b, METaUIM4ECKas  CBA3b,
KpUCTAJUIMYECKass peléTka (aToMHas, MOHHas, MeTauIMJyecKasi,
MOJIEKYJIIpHasl), UOH, KAaTHOH, aHHOH, SJIEKTPOJIUT M HEDJIEKTPOJIHUT,
ANIEKTPOJIMUTUYECKAs] ~ TUCCOLMAIMSA, pEakIud HOHHOTO oOMeHa,
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE ~ PEAKLHMH,  OKUCIUTENb U
BOCCTAHOBUTENb, OKHMCIEHME M  BOCCTAHOBIICHHME, JJIEKTPOJIN3,
XMMUYECKOE paBHOBECHE, OOpaTHMMble M HEOOpaTUMbIE peakluu,
CKOpPOCTb XUMHUYECKOW peakuuu, kartanusarop, IIJIK, xopposus

METaJIJIOB, CIIJIaBbI

2.2

OCHOBOIIOJIAralONIMe 3aKOHbl XMMMHU: 3aKOH COXPAHEHHs MaccChl,
nepuoanueckul 3akoH J(M. MenneneeBa, 3aKOH IOCTOSHCTBA

COCTaBa, 3aKOH ABoraz[po

2.3

TEOPUH  XHUMHHU: ATOMHO-MOJIEKYJISIPHAS TEOpHsl, TEOpUs

BHGKTpOHHTquCKOﬁ Juccoruanmumn

Brnanenue ocHOBaMM XMMHUYECKON TPAaMOTHOCTH, BKJIFOYAIOILIEH:

3.1

YMEHHE TIPABWJILHO HCIIOJI30BaTh W3YYCHHBIC BENIECTBA U
MaTepuasibl (B TOM YHUCIIC MHHEpaJbHbIE YIOOpEHHS, METaJUIbl U
CIUTaBbl, TPOAYKTHI  MEpPepadOTKH  TPUPOTHBIX  HMCTOYHUKOB
yrIAeBOIOPOAOB (YIJif, IPUPOIHOTO raza, HeTH) B OBITY, CENbCKOM
XO035IICTBE, HA TIPOM3BOCTBE M TIOHUMAaHUE 3HAUCHUS KUPOB, OCIIKOB,
yIJI€BOJIOB [UJIsl OpraHu3Ma 4YeJOBEeKa; YMEHHE MPOTHO3UPOBATH
BIIUSTHUE BEIIECTB M XUMHYECKHUX MIPOIECCOB HAa OpraHU3M YelIOBEKa U

OKPYKAIOIIYIO IPHPOIHYIO CPERy

3.2

YMCHUEC HHTCIPUPOBATE XMUMHWYCCKHUEC 3HAHHA CO 3HAHUAMU OPYTrUX

y4eOHBIX MPEIMETOB

3.3

HaJIMYME OMbITa paboOThl C PA3IMYHBIMM HUCTOYHHMKAMHU HH(OpMaIu
0 XMMHMU (HayyHass U HAY4YHO-TIONYJIIpHAs JUTepaTypa, CIOBapH,

CIPaBOYHHUKH, HHTEPHET-PECYPCHI)

3.4

YMCHUEC 00BEKTHBHO OLICHUBATh I/IH(i)OpMaHI/IIO O BfHOICCTBaxX, HX
NIpEeBpalICHUAX n MPAKTUYICCKOM MMPUMCHCHUHA u YMCHUC

HCIOJb30BaTh €€ s pemicHuA yqe6HO-H03HaBaTeHBHBIX 3aga4

BJ'Ia,Z[eHI/IC OCHOBaMH ITOHATHMHOI'O arrapara U CHMBOJHUYCCKOI'O
A3bIKA XUMHH JIsI COCTaBJICHUA CbOpMy.TI HCOPTaHNYCCKUX BEIICCTB,

ypaBHCHI/Iﬁ XHUMHUYCCKUX peaKHHﬁ; OCHOBaMH XUMHYECKOMN




HomeHkarypsl (IUPAC u TpuBHanbHOI)

YMeHue oOBACHATH CBSA3b IOJIOKEHUS 3ieMeHTa B Ilepuognueckoit

CUCTEME C YHUCIOBBIMU XapaKTCPUCTUKaMU CTPOCHUA aTOMOB

5 XUMHYECKHX OJJIEMEHTOB (COCTaB W 3apsii sapa, oOIee Yucio
AJICKTPOHOB), pPacCHpEleICHUEM JJICKTPOHOB 110 JHEPreTUYCCKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOIOB, KATUS U KAITBIIHS
[IpencraBinenue 0  MEPUOJMYECKONM  3aBUCUMOCTH  CBOWMCTB
XUMHYECKHUX DJIEMEHTOB (paguyCc aroma, 3JIEKTPOOTPULIATEIHHOCTH),
6 MPOCTBIX W CIIOXKHBIX BEIIECTB OT IIOJIOKEHUS DJJIEMEHTOB B
[lepuoguueckoit cucreMe (B MalbIX NEpUOAAX M IVIABHBIX
MOATPYIINAX) U JIEKTPOHHOTO CTPOCHHUSI aTOMa
7 YMenue knaccuuIupoBarh:
7.1 XHUMHYCCKHE JICMEHTHI
7.2 HEOPraHUYECKHE BEIIECTBA
7.3 XUMUYECKUE PEAKIINH
8 YMeHue ornpenensrh:
81 BAJICHTHOCTh M CTEIEHb OKHCIICHHS] XUMHUYCCKHUX SJIEMEHTOB, 3apsia
' HOHA
8.2 BUJT XUMHYECKOH CBS3M U THUIN KPUCTAJUIMUECKOH CTPYKTYphl B
' COCAUHCHMIX
8.3 XapakTep cpeibl B BOJHBIX PacTBOpax BEMIECTB (KUCIOT, OCHOBAHUH )
8.4 OKHCJIUTENIh U BOCCTAHOBUTEIb
9 YMeHue xapakTepus3oBath (GU3MUECKUE U XUMUYECKHE CBOMCTBRA:
MPOCTBIX BEMIECTB (KUCIOPOJ, O30H, BOJOPOJ, TpaduT, amMmas,
9.1 KpeMHUuH, a3zoT, ¢ocdop, cepa, XJOp, HATpUH, Kamuil, MarHuii,
KaJIBIMH, aTFOMUHUH, JKeJe30)
CIIOKHBIX BEIIECTB, B TOM 4YHCJIE€ HX BOJHBIX pacTBOpoB (Boja,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHUIBI W THAPOKCHIBI
9.9 metaioB |-IlA rpynn, amomunus, menu (l1), nunka, xeneza (Il u
' [11), oxcuasr yraepoaa (Il u 1V), kpemuus (1V), azota u docdopa (Il
u V), cepel (IV u VI), cepuucras, cepHas, a3oTHcTas, a30oTHas,
dbocdopnas, yroipHas, KpeMHHEBasI KHCIIOTa U UX COJIH)
03 MPOTHO3MPOBaTh W  XapaKTepU30BaTh CBOWCTBAa  BEIIECTB B

3aBUCUMOCTHU OT HMX COCTaBa U CTPOCHUA, NPUMCHCHHC BCHICCTB B




3aBUCHUMOCTH OT HUX CBOfICTB, BO3MOXHOCTb MMPOTCKAHUA XUMHUYCCKUX

MIPEBPALICHUH B pA3JIUYHBIX YCIOBUSIX

VYMeHnune cocTaBiIATh MOJICKYJIAPHBIC U HOHHBIC YPaBHCHUSA peaKuHﬁ, B

10
TOM YHUCJIE:
10.1 peakIuii HFOHHOTO OOMeHa
10.2 OKHCIUTEIHHO-BOCCTAHOBUTEIbHBIX PEAKIINI
103 WUTIOCTPUPYIOIINX ~XVUMHYECKHE CBOMCTBA WM3yYEHHBIX KJIACCOB
' (Tpymm) HEOPraHMYECKUX BEIIECTB
104 MOATBEPIKIAIONIUX TEHETHYECKYIO B3aUMOCBSI3b MKy HUMU
11 YMeHHe BIYUCIATH (IPOBOIUTH PACUETHI):
111 OTHOCUTENIbHYIO MOJIEKYJISIPHYI0O M MOJSPHYIO MAacChl BEIECTB,
' MacCCOBYIO JIOJIFO XUMHUYECKOTO JIEMEHTA B COCTUHCHHUH
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €TI0 MacCy, 00beM ra3on
114 [0 ypaBHEHUSM XHUMHYCCKHX PEAKIUH W HaXOJUTh KOJIUYECTBO
' BelIeCTBa, 00bEM U MacCy peareHTOB WM MPOJIYKTOB peaKluu
12 Bnanenue (3Hanue 0CHOB):
OCHOBHBIMH  METOJaMHM  HAy4YHOTO  TMoO3HaHWs  (HaOdroAeHue,
191 M3MEpEeHUe, SKCIIEPUMEHT, MOJICTTUPOBAHNE) IPU U3YUYSHUH BEIIECCTB U
' XUMHYECKHUX SIBICHUH; YyMeHue chopMynupoBaTh MpoOieMy U
MIPENTIOKUTH MYTH €€ PeIICHUS
122 0e3omacHOl paboOThl C XUMHUYECKUMH BEIIECTBAMH, XUMHUYECKON
' MOCYA0N U JIabopaTOPHBIM 000pyI0BaHUEM
npaBuiiaMy 0€3011acCHOTO 0OpaIEHus C BEIIECTBAMH, HCTIOIb3yEMbIMU
B TIOBCETHEBHOM XKM3HU, MPAaBUIIAMH TTOBEICHUS B LESIX cOEepeKeHUs
123 370pOBbSl M OKPYXKAIOWIEW MPUPOAHON Cpeapl; MOHMMAaHHUE Bpeaa
' (omacHOCTH) BO3JCHCTBHS Ha JKHUBBIE OPraHU3MBI OMPEEIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHUS W TMPEAOTBPAIICHUS HX BPEIHOTO
BO3JEHUCTBUSA
13 Hannune mpakTHYecKHX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBIICHUS
CIIETYIOIINX XUMUYSCKUX IKCITIEPHUMEHTOB:
M3Y4YCHHE U OnucaHue (PU3MYEeCKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE
13.1 ¢  Gu3uyecKUMHM W XHUMHYECKUMHU  SBJICHHSIMU; OIIBITHI,

HWILTIOCTPUPYIOIHUEC TPU3HAKU ITPOTCKAHUA XUMUYICCKHUX peaxunﬁ




13.2

U3y4eHHe CII0CO00B pa3JeNieHus cMecer

13.3

NOJy4YeHHE KHUCIOPOAA M M3Yy4EHHE €ro CBOWCTB; IOJIy4CHHE
BOJIOPOJIa U U3YYEHHUE €ro CBOWCTB; MOJyYEHHE YIJIEKUCIIOro rasa u

HU3YyUCHHUC CTO CBOI>'ICTB; MOJIYUYCHUC aMMHaKa U U3YUYCHUC €TI0 CBOICTB

13.4

MPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHON MaccoBOM Josei

pacTBOPEHHOTO BEILIECTBA

135

MIPUMEHEHHE UHIUKATOPOB (;makmyca, METHJIOpaHkKa u
¢deHondranenna) s ONpeesieHUs] XapakTepa cpenbl B pacTBOpax

KUCJIOT U LIeIouen

13.6

WCCIIEZIOBAHUE U  ONMCAHUE CBOMCTB HEOPraHMYECKUX BELIECTB
Pa3IMYHBIX KJIACCOB; M3YYEHHUE B3aUMOACHCTBHS KHCIOT C METaJUIaMH,
OKCHUJAMM  METAJUIOB,  PAaCTBOPUMBIMA U HEPACTBOPUMBIMHU
OCHOBAaHUSMH, COJISIMHM; IIOJYYEHHE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHME OJHOIO METajula JpPyrMM M3  pacTBOpa  COJM;
HCCIIeIOBaHNEe aM(OTEPHBIX CBOWCTB THUAPOKCHUIOB AFOMHUHUS U

IIUHKA

13.7

PEIICHUC SKCIICPUMCHTAJIBHBIX 3ada4 110 TCMaM: «OCHOBHBIE KJIACCHI
HCOPIraHUYCCKUX COCHHHGHHﬁ)); ((3J'IGKTpOJ'II/ITI/I‘IeCKa${
JUCCOoran s, «Baxnelmue HEMETaAUIBLI U HX COCAUHCHUA,

«BaxHele MeTajjIbl U UX COSAUHECHUS

13.8

XUMHUYECKHE  OKCIEPUMEHTHI,  WUIIOCTPUPYIOIIME  MPH3HAKU
MPOTEKAHUS PEaKIuii MOHHOTrO OOMEHa; KauyeCTBEHHBIC PEaKkiuy Ha
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPAX HOHBI: XJIOpUI-, OpOMHI-,
voaua-, cyiaedar-, ¢ocdar-, KapOoOHAT-, CHIMKAT-aHUOHBI,
THUAPOKCUI-UOHBI, KATHOHBI AMMOHUS, MarHus, KajbIlUs, aTFOMHHHS,

xkenesa (2+) u xenesa (3+), menu (2+), HMHKA

14

YmMmenue:

141

MPENCTaBIATh PE3yabTaThl AKCIEpUMEHTa B (OpMe BBIBOJOB,
JI0Ka3aTeNnbCTB, TpadUKOB M TaOMMII U BBIABIATH SMIUPUUYECKHE

3aKOHOMEPHOCTH

14.2

YCTaHaBJIMBATE CBA3HU MCXKAY pPCaJIbHO Ha6J'IIO)IaeMI)IMI/I XUMHUYCCKUMH
SABJICHUAMHA U MPOLECCCaAaMU, IPOUCXOAAINIUMHA B MAKPO- U MUKPOMHUPE,

OOBSACHATH MPUYMHBI MHOTO0Opa3Hsl BEIIECTB




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

Kon

IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

1

HepBOHa‘-IaJIBHBIe XUMHUYCCKUC ITOHATUA

11

YucTteie BemecTBa u cMecu. CiocoObI pasziesieHus: cMecei

1.2

ATOMBI H MOJICKYJIBI. Xumuueckue diieMeHThl. CHMBOIBI  XMMHYECKHX

9JICMCHTOB. HpOCTBIe " CJIOXKHBIC BEIICCTBA.

1.3

Xumudaeckas (bOpMy.]'Ia. BaneHTHOCTE aTOMOB XMMHYECKHUX 3JIEMEHTOB. CTEIEeHD

OKHCJICHUA

14

3aKOH MOCTOSHCTBA COCTaBa BCHICCTB. OTHocuTeNbHAsI aTOMHas Macca.
OrHocuTenpHas MOJICKYJIsIpHasd Macca. MaccoBas H0JIsI XHMHYSCKOr0 dJIEMCHTA

B COCIUMHCHHNU

1.5

KomnuectBo BemecrBa. Moab. MomsipHass Macca. MoJisipHbIii 00BEM Ta3o0B.

BzanmocBsa3b KOJIMYCCTBA, MACChI K YUCJIa CTPYKTYPHBIX €AWMHUI] BEIICCTBA

1.6

duznyeckue U XMMHUUYECKHUE SBICHHUS. XHUMHUUYECKas peakuusa nu et IIPU3HAKHU.

3aKOH COXpAaHEHHS MACChI BEILIECTB. XMMHUECKHE YPaBHEHUS

HepI/IOI[I/I‘leCKI/Iﬁ 3aKOH H HepnonnquKaﬂ CHUCTCMAa XHMHNYCCKHUX JJICMCHTOB

J.1. MenneneeBa. CTpoeHue aToMOB

2.1

[Iepnonnueckuit 3akoH. lleproauyeckas cucreMa XUMUYECKUX 371eMeHTOB J[.1.
Menneneesa. Ilepuoasl u rpymnmnsl. OU3HYECKUNA CMBICI MOPSAIKOBOIO HOMEDA,

HOMEPOB MEPHUOJA U TPYMIIbI AJIEMEHTA

2.2

Crpoenue aromoB. CoctaB aroMHbIX siaep. M3oromsl. Dnexktponsl. CTpoeHue
AJIEKTPOHHBIX 000J0UY€K aTOMOB TEpBBIX 20 XHUMHUYECKHUX DJIIEMEHTOB

[Tepuonnueckon cucremsl /.. Menneneesa

2.3

3aKOHOM€pHOCTI/I B M3MCHEHHMHU CBOMCTB XHMMHUYECKUX 3JICMCHTOB MEPBLIX TpéX
NnepuoaoB, KaJinud, KaJIbIIHA (pa;u/lyca 4ATOMOB, J3JICKTPOOTPULIATCIILHOCTH,
MECTATNIMYCCKUX W  HEMETATNIMYCCKUX CBOfICTB) n ux COGI[I/IHGHI/Iﬁ B
COOTBCTCTBHHM C IIOJOXKCHHUCM JJICMCHTOB B HepHOHquCKOﬁ CUCTEMEC H

CTPOCHUEM HUX ATOMOB

CrpoeHue BenecTa

3.1

Xumunueckas cBsa3b.  KoBaleHTHas (HOJ’IﬂpHaSI n HeHOHHpHaH) CBA3b.
BJIGKTPOOTpI/IL[aTeJ'IBHOCTB XUMHUYCCKHUX DJICMCHTOB. Honnas CBs3b.

Merannuueckas CBSI3b




3.2

Tumel KpHCTAUIMYECKUX PEImIETOK (aTOMHAs, WOHHAs, METaJlInyecKas),
3aBUCUMOCTh CBOMCTB BEIIECTBAa OT THIA KPHUCTAJUIMYECKOM PEIIETKH M BHUAA

XUMHUYECKOH CBI3U

Baxwnerlie npeAacTaBUTENM HEOPraHWYECKUX BemlecTB. Hemeramnbl u ux

COCIUHECHUA. MeTamisl ¥ uX COCIUHCHUA

4.1

Knaccupukanuss ¥ HOMEHKIATypa HEOPTaHUYECKHX COCIUHEHUH: OKCHJIOB
(coneobpasyromue: OCHOBHBIC, KHUCJIOTHBIE, ampoTepHbIC) u
HecosieoOpa3yromye; OCHOBaHMK (UIENOYM W HEPAaCTBOPHMBIC OCHOBAHMSA);
KHCIOT  (KUCIIOPOJCOAEpKAIIMEe ¢  OECKUCIOPOJIHBIC, OIHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

4.2

dusnyeckue MW XHMHYECKHE CBOMCTBa MMPOCTBIX  BCIICCTB-HCMCTAJLJIOB!

BOJIOPOJIA, XJIOpa, KUCIOPOJa, Cepbl, a30Ta, pocdopa, yriepona, KpeMHUS

4.3

dusnueckne U XHUMUYECKHE CBOMCTBA IIPOCThIX BCHICCTB-MCTAJUIOB: JIUTUA,
HaTpuA, Kajlud, Marovud W KaJlblIWA, aJJFOMHUHHUSA, KCJIC3d. BHGKTI)OXI/IMI/I‘ICCKI/Iﬁ

PsAI HAIPSKEHUN METAJLIOB

4.4

dusnyeckue 1 XMMHYECKHE CBOMCTBA BOJOPOOHBIX COGI[I/IHCHI/Iﬁ HEMCTAJIJIIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/Ia, aMMHUAKA

4.5

du3nuecKue U XUMHYECKHE CBOMCTBa OKCHI0B HemeramioB: cepol (1V, VI),
azora(ll, 1V, V), docdopa(lll, V), yrnepona(ll, 1V), xpemuus(1V). [Tonyuenne

OKCHUJ0B HEMETAIJIOB

4.6

Xumnueckue cBoiictBa okcunos: MetamioB |A—IIIA rpynm, mmuka, meau(ll) u

xenesa(ll, 11). [TonyyeHre OKCHIOB METAIIJIOB

4.7

XUMHUECKHE CBOMCTBA OCHOBAaHMH M aM(OTEpHBIX THAPOKCHIIOB (Ha mpumepe
THIPOKCUIOB  aJIOMUHUS, JKene3a, IuHKa). [lomyuyeHue ocHoBaHUN U

aM(OTEpHBIX THAPOKCUIOB

4.8

OOme XMMHUYEeCKHe CBOWCTBA KHCIOT: XJOPOBOJOPOIHON, CEPOBOJIOPOJIHOM,
CEpPHHUCTOM, CepHOM, a30THOH, (ochOopHON, KpeMHHEBOU, yroibHOH. OcoObie
XMMHYECKHE CBOMCTBA KOHLICHTPUPOBAHHOM CEPHOM H Aa30THOM KHCIOT.

[Tonyuyenue kucimor

4.9

OOme xuMU4Yeckre cBoiicTBa cpenHux coneil. [lomyyenue coneit

4.10

[Monydenune, coOupaHue, pacrmo3HAaBaHHE BOAOPOJA, KHUCIOPOAA, aAMMHAKa,

YIJICKUCIIOIo ra3a B na60paTop1/H/1
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HOJ’IY‘ICHI/IC aMMHakKa, cepHoﬁ U a30THOH KHCIIOT B MMPOMBIINIJICHHOCTH. O6H_II/IG

CIOCOOBI MOTYyYEHUS METAIIJIOB




4.12

I'eneTnueckas CBA3b MCXKAY KiIaCCaMU HCOPTaHUYCCKUX COGI[I/IHGHI/If/’I

XUMHYECKUE PEAKIUU

5.1

Knaccudukanus XMMUYECKNX peakIuil M0 pa3IMYHbIM [IPU3HAKAM: MO YUCITY H
COCTaBy YYaCTBYIOIIMX B pPEAKIMU BEUIECTB, IO TemIoBoMy 3¢¢ekTy, 1o

H3MEHEHMIO CTEIICHSH OKMCIICHUS XUMHUYECKUX YJIEMCHTOB

5.2

TernoBoit AP hexT XMMUIECKOH peakiny, TEPMOXUMHUYECKNE YpaBHEHH. DK30-

1 OHAOTCPMHUUYCCKUE PCAKIUH. TepMOXI/IMI/I‘IeCKI/IC YpaBHCHHA

5.3

OKuCIINTEIBHOBOCCTAHOBUTENbHbBIE peakiu. OKUCIUTENN U BOCCTAaHOBUTEIIU.
[Iporiecchl  OKUCIEHHSI W BOCCTAaHOBJCHHSA.  OJEKTPOHHBIA  OamaHc

OKHUCIIMTEIILHOBOCCTAHOBHUTEIILHOM p€aknuun

5.4

Teopus 371EKTPOIUTHUECKON qucconranuu. KaTuoHsl, aHHOHBI. DJIEKTPOJIUTHI U

HCOJICKTPOJINTHI. CunbHbIE U cIa0bIe QJICKTPOJIUTHI. CreneHb JucCconrannmn

5.5

Peakumm moHHOTO OOMEHA. YCIIOBHS TPOTCKAHUS pEaKlMii MOHHOrO oOMeHa,

IIOJIHBIC 1 COKpaH_IéHHLIC HOHHBIC YPAaBHCHUSA peaKuHﬁ

Xumus u OKpYyKaromiasa cpeaia

6.1

BemecrBa m Marepuansl B IIOBCEAHEBHOM JKM3HM 4YelOBeKa. besomacHoe
UCIOJIb30BAaHUE BELIECTB M XUMMUYECKUX peakuuil B jaboparopuu U OBITY.

HepBaﬂ IIoMOIIb TP XUMHUYCCKUX OKOT'aX U OTPABJIICHUAX

6.2

XUMHUECKOE 3arpsi3HEHHE OKpyXarolled cpelapl  (KHCIOTHBIE — JIOKIM,
3arps3HEHUE TOYBBI, BO3JyXa M BOJOEMOB), CHOCOOBI €ro MNperoTBpAIlCHUs
[IpenensHas nomyctumas koHueHtpauus Bemects (IIJIK). Ponp xumuu B
pelIeHNH HKOJOTHUECKUX TNpolieM. YcuieHue MapHUKOBOro 3¢dexTa,

pa3pylieHue 030HOBOTO CIIOS

6.3

IIpumenenue cepsl, a3ota, ¢ocdopa, yriaeposaa, KpeMHHUS U MX COCIUHEHUN B
OBITY, MEIWIIMHE, TNPOMBIIUIEHHOCTH M CEIIbCKOM XO03sicTBe. [IpumeneHue
METAJUIOB M CIUIaBOB (CTajlb, YYyT'yH, [IIOpPAJIOMUHUM, OpoH3a) B OBITY U
MPOMBIIIJICHHOCTH UX coeAnHeHui. [IoHATHEe 0 KOPpO3MH METAUIOB, OCHOBHBIE

CITOCOOBI 3alllUTHI UX OT KOPPO3UU

6.4

[IpupoaHble UCTOYHUKU YTIEBOJIOPOAOB (Yroyib, NPUPOIAHBIA Tra3, HedTh),

MPOIYKTHI UX MepepadboTku (OEH3UH), UX POIb B OBITY U MPOMBIIUIEHHOCTH

6.5

[lepBoHavanbHBIE TOHSATHA OO0 OpPraHUYECKUX BEIIECTBAX KaK O COCIMHEHHSIX
yriepozaa (MeTaH, 3TaH, STUJIEH, alleTUIIeH, 3TaHOJI, TJIMLIEPUH, YKCYCHasl KUCIIOTA).
[TonsiTHe 0 OMONIOTMYECKH BaXKHBIX BEIIECTBAX: JKUpaX, OelKax, yrieBoJax — 1 UX

POJIM B )KU3HU YCIIOBCKA




7 Pacuérsr:
7.1 1o hopMynaM XUMHUYECKUX COCTMHEHUI
1.2 Macchl (MacCOBOM) JTOJIM PACTBOPEHHOTO BEIIIECTBA B PaCTBOPE
7.3 10 XUMUYECKUM YPABHCHHSIM




YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEGHBIE MATEPHUAJIBI 1JI1S1 YYEHUKA
Xumus. 8 knace/ O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnagkos. UznatensctBo «lIpocBemenuey.

Xumus. 9 xnace/ O. C. T'abpuensn, U. I'. Octpoymos, C. A. Cnagko. UznatensctBo «IIpocBemenue.

MATEPHUAJIBI IJIAA YUUTEJIA

1. Xumus. 8 ximacc. Yuebnuk (aBtopsr O. C. IN'abpuemnsa, . I,

Octpoymos, C. A. CnagkoB). UznatensctBo «lIpocBemenue».

Xumus. 9 xkace/ O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnagkos. UznatensctBo «lIpocBemenuey.
2. Metoauueckoe nmocobue. 8 ,9 kiacc (aBropet O. C. I'abpuensn, U. I'. Octpoymos, U. B. AkcéHora).
3. DnexTpoHHas popma yueOHHKA.

4. Pabouas Tetpanb. 8,9 knacc (aBropst O. C. 'abpuensn, C. A. Cnankos).

5. Terpaap asst 1abOpaTOPHBIX OMBITOB M MpakTH4ecKuX padoT. 8,9 kmacc (aBropsl O. C.
I'abpuensn, U. B. Akcénosa, . I'. OctpoymoB).

6. Xumus B TecTax, 3a7ayax u ynpaxHeHusx. 8,9 kiacc (asropsl O. C. ['abpuensn, U. B.
Tpury6uax).

MU DPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH UHTEPHET
LUNPPOBbLIE OEPA3OBATE/IbHbIE PECYPCbI U PECYPCbI CETU UHTEPHET ®TMC Mos wKona bubanorek



MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOLHECCA

IHHEYATHBIE IIOCOBUA

Tabauubi:

1. Cepust HHCTPYKTUBHBIX TaOJIHII [TO XUMHU
2. Cepwst TaOIHIT IO OPTAaHUIECKON XUMUH

3. IICXD [I. 1. MeHnpaeneceBa

4. Tabnuia pacTBOPUMOCTEH BEIIECTB B BOJIC

YYEBHOE OBOPY/J1OBAHMUE

Konnexkuun:

1. OcHOBHBIE BU/IbI TPOMBIIIIEHHOTO ChIpbd. YacTs 1. 2

2. OCcHOBHBIE BH/IbI POMBIIIIEHHOTO ChIpbd. YacTs 2. 2

3. Metamnet 2 4. Amomunnii 1 5. Ctekino u u3nenus u3 crexna 1 6.
Tommuso 1 7. HedTs 1 ipoaykThl €€ mepepaboTku 1

8. [Imactmaccer 1 9. Kayuyk u npoaykTsl ero nepepabotku 1 10. [lkana
tBépmoct 1 T 11. Habop XuMudeckux 3JIeMeHTOB |

Mopenu:

HaGops! 1151 MOJeTUupOBaHUS:

1. HaGop tpadaperor Moxeseii atomoB 1 2. HabGop asist MoaenmpoBaHus
3JIEKTPOHHOT'O CTPOEHUS aTOMOB |

3. Habop auis MosienupoBaHusl MOJIEKYT HEOPTAaHUIECKUX COeTUHEHUH 1
4. Habop mj1s MOACITUPOBAHHUS MOJICKYJI OPTaHUYSCKHUX COSMHEHUH 1
5. Habop Mozneneii aTOMOB JJIsl COCTABIICHUST MOJIENIEH MOJIEKYTT
nmabopaTopHsIii 1

Mopeas "Kpucraniuyeckas pemerka' 1eMOHCTpPallMOHHASA:

1.JIéax 1 2. Yraekucnsiiiraz 1 3. @ymnepen 1 4. Anmaz 1 5. [padur
1 6.Okcunkpemans 1 7. Menp 1 8. Marnwmii 1

9. Xenezo 1 10. Kamennas cons 1 11. Mozens ctpoenue aroma 1
Tadomuupl. Hauana xumun (apt. 5-8671-018):

. XMMHUYeCKHE 3HaKH U aTOMHBIE MacChl BAYKHEHILINX 3JIEMEHTOB

. PacipocTpaH€HHOCTH XUMUYECKHX JIEMEHTOB

. ®OpMBI CYIIIECTBOBAHUS XUMHUYECKHUX 3JIEMEHTOB

. BemecTBa MONEKyISIpHOTO ¥ HEMOJIEKYJISIPHOTO CTPOSHHUS

. CTpyKTypa U3MEHEHHsI BEIIECTB

. CriocoOnI pa3jiesieHus cMeceit

. XUMHYeCKHE 3HAKH U POPMYJIIBI

. CocraBnenue hopmyI 1o BAIGHTHOCTU

. Monb - eAMHKIIAa KOJNYECTBA BEIIeCTBa

10. ®u3nyeckre BETUINHBI BEIPAKEHUS MTOPIIUNA BEIECTBA

11. IIpu3Haku 1 yCIOBHsI MPOBEACHUS XUMUUECKUX PEaKIUH

12. Tumnel XUMUYECKUX pEaKLIHA

13. Bo3ayx. Kucnopoa. ['openue

14. Ctpoenue miaMeHn

15. CocraBnenue Gpopmyn coneit

16. I'eneTnyeckas cBs3b KIaCCOB HEOPTaHMYECKUX BEIIECTB

17. Bogopon

18. XuMuueckue peakuuu

OcHOBBI XUMHYeCKHX 3HaHUT (apT. 5-8707-006)

19. Ilepnoanueckas cucreMa xuMudeckux anemeHToB J[.M.Menneneera
20. Tabnuia pacTBOPUMOCTH BEIIECTB B BOJIE

21. IlpaBuia rmoBeneHUs] B KAOMHETE XUMUHU

22. 3Haku

23. TexHuka 0€30MACHOCTU MPOBEJICHUS OIBITOB

O 0 1N LN KW —



24

8 -
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

41

4.
43.
44,

. Texamka 6e30macHOCTH IIPH padoTE ¢ TazaMu

9 kaacenl (apt. 5-8478-020)

BanentHoctb

OTHOCHUTEINIbHAS aTOMHAs U MOJICKYJIIPHAs MaCChI
Crpoenue aToMa. NU30TOITBI

O6pa3oBanue KOBAJICHTHON W HOHHOH XMMHYECKOU CBS3U
DJEKTPOHHBIE CIIOM ATOMOB 3JIEMEHTOB MaJIbIX TIEPUOJIOB
OKHCINTETHHO-BOCCTAHOBHTEIHHBIE PEAKIINU

TunB! KPAUCTATNIECKUX PEIIETOK

Peakunu oOMeHa B BOJHBIX PacTBOpax

Baxnelinme KUciaoThl U UX COJIA

Kiraccudukarms okcruaos

Knaccudukaryst ocHoBaHUH

Knaccuduxkarnust Kuciaor

I'eneTndeckast cBsI3b BaXKHEHIIINX KJIACCOB HEOPTAaHMYECKUX BEIIECTB
Oxpacka HHIUKATOPOB B Pa3IMYHBIX CpeIax
DIEKTPONUTUICCKAS TUCCOITHALIHS

3aBHUCHMOCTH CKOPOCTH PEAKITUH OT Pa3IHMIHBIX (PaKTOPOB
. THIbI XUMHUYECKUX PEaKIUIl

OOparumble peakun

Boznyx. Kucnopon. 'openue

CreneHb OKUCIECHUS

Heopranuueckas xumusi (apT. 5-8701-009)

45.
46.
47.
48.
49.
50.
51.
52.
53.

Homenknatypa couneit

Kpucramnnet

XHUMHYeCcKas CBSI3b

BanentHocTh

Mogenu aToMOB HEKOTOPBIX 3JIEMEHTOB
bunapHsie coenrHeHus

CrtpoeHnue aroma

DnexTpoHHas opOuTaIh

CTeneHpb OKHUCIICHUSA

PacTBopbI. DiiekTpoIMTHYECKast qucconuanms (apt. 5-8687-013)

54

55.
56.
57.
58.
59.
60.

61

62.
63.
64.
65.

. ducnepcHble cUCTEMBI

CBoMCTBa BOABI

KpuBsie pacTBOpHMOCTH BEIIECTB

CriocoObl BBIpaKEHHS KOJIMYECTBEHHOTO COCTaBa PacTBOPOB
DIIEKTPOJIUTHI TUAPATALNS HOHOB

PacTBOpeHue BellecTB ¢ MOHHOM CBSA3BIO B BOJE
PacTBOpeHue BelllecTB ¢ KOBAJIEHTHOM MOJISPHOM CBA3BIO
. Kucnorno-ocHoBHbBIE peakuuu

Peaxiinu nonnoro oomMena

I'unpoinns coneit

HNonnTte!

Cpena BOIHBIX PaCTBOPOB

Howmenkinarypa. bunapHbie coeluHEeHUs

66
67
68
69
70

. Homenkunatypa cosnei

. HomeHnknaTtypa opraHudeckux coequHeHU

. [IpenenbHbIE yTIEBOIOPOIBI

. HenpenenbHbIE yriaeBoaopoist

. OyHKUIHMOHANBHBIE TPOU3BOIHBIE YIIIEBOJOPOIOB

CrpoeHue BeriecTBa

71
72

. CTpoenue atoma
. DneKkTpoHHas opOuTaIh



73. Mojienn aTOMOB HEKOTOPBIX AJIEMEHTOB
74. Kpuctamisl

75. XuMmuueckas CBI3b

76. BaneHTHOCTD

77. CTeneHb OKHUCIIEHUS

OBOPYJAOBAHME JJIs1 TIPOBEJEHUSA

JIABOPATOPHBIX, IPAKTUYECKUX PABOT,

JTEMOHCTPALINI

HN3mepuTeabHbie NpUOOPHI:

1. Becol rexanueckue 1o 1000 r ¢ rupsmu

2. Becnl yuenngeckue 10 200 1 ¢ rupsmMu (OHOJIOTHIECKHE)

3. Bechl qnist ceimydux marepuainos 1o 200 r ¢ rupaMu

4. Becnl anektponnsie DijitalScale

5. Tepmometp cmptoBoii mo 1000C

6. Habop apeometpos (20 miT.)

HarpeBaTtenbHble npudopbI:

7. HarpeBatens aisi mpoOUPOK AIIEKTPUIECKUAN

8. bans maboparopras komOouanpoBanHas (bBJIK)

9. [lnutka 3nekTpuieckast onHoKoH(popouHast "Bacumuca"

10. CriuproBku 100 mn

11. CouproBku 200 mn

JdeMoHCTpalluOHHbIE

12. KoMITIEKT MOCYIbI IEMOHCTPAIIMOHHBINA C TIPUHAIIC)KHOCTIMU

13. Habop o xumMuu ¢ pe3b00BBIMU COETUHEHUSIMHI

14. TIpubop mist morydeHus u cOopa razoB (JeMOHCTPAIlMOHHBIH )

15. Habop ans anekrponusa (1eMOHCTPAlMOHHBIN )

16. Ctonuk moaxsEMHO-TIOBOPOTHEIH € 2-MsI TNIOCKOCTSIMU

17. Cronuk noabsemMub 200x200 MM

18. Cromuk noabemusii 150x150 Mm

19. IllTaTuB 119 XUMHUYECKUX CTAKaHOB

20. tITaruB nabopatopHslit xumuaeckwii (L11IJIX)

21. Crnenmnanu3nupoBaHHble TPHOOPHI U anmapatsel Anmnapart Kurnma

22. Anmapar ['opmana

23. IIpubop I WILTIOCTPALIAN 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEaKIiu OT YCIOBUH
24. ITpubop [uIst TOTy9eHus TaJonuIaTKaHOB

25. TlpuGop it WUTIOCTPALIUY 3aKOHA COXPAHCHHMS T'a30B

26. [Tpubop At onpeieIeHus coCTaBa BO3ayXa

27. Ilpubop i OKUCIIEHUs! CIIUPTA HAJ MEIHBIM KaTaIu3aTOpOM

28. [Ipubop /Ui N3yUYeHUs ra30BBIX 3aKOHOB (J1a00pPaTOPHBII)

29. Kononka aacopbumonnas KA

30. O3oHaTop

31. IIpubop Ans moryyeHHs: PACTBOPUMBIX TBEPIBIX BEIIECTB

32. MarauTHas MeIaigka ¢ MaHOMETPOM

33. pH-metp

34. Anmapar (yCcTaHOBKA)JUIsl AUCTUILISAIIAU BOJIBI

35. AIIXP

KommuiekTsl 1151 1a00paTOPHBIX ONBITOB M MPAKTHYECKUX 3aHATHI 1O XUMHUH
36. JloTok ¢ mocyzioi ¥ NPUHAJIEKHOCTAMH AJIS1 YYEHHUECKOTO SKCIIEPUMEHTA

37. MukposabopaTopus 10 XUMHH

38. HITXJI Ne 568 39. llltatus nadoparopusiit (111J10) 40. HaGop 1o anekrpoausy
(J1abopaTOpHBIif)

41. IIpuGop 1 NOTyUEHUs TaIOUAATIKAHOB U CIIOKHBIX 3¢HUpoB JadopatopHblil 42. [Ipubop
JUISL TIOJTyYeHus 1 cOopa ra3oB

43. Kommiekt npobupok (I1X-14, [1X-16) 10 mmr. 44. lepxatens s npooupok 45. Illtatus



JUIST TIPOOHPOK

46. KomiuiekT cTeKIsHHbIX namouek 10 1mr. 47. KoMIuIeKT CTeKISIHHBIX TpyOouek 48.
Kommuiekt nmpo6ok

49. Yamku BeinmapuBatenabubie 50. Jloxku muist cxxuranus BemectB S1. Luniel TurensHbie
52. Turmm

53. Ilectuk u crynka 54. Xumudeckre cTakaHbl cTekil. éMK. 50 M 55. XuMudeckue cTakaHbl
cTekia. éMK. 100 mn

56. XuMudeckre cTakaHbl cTekI. €MK. 250 M 57. BOpoHKH CTeKIISTHHBIC 1ab0paTopHBIC

58. N3mepurenbusie mumuaApPE 59. Mensypku  60. Konba miockomonHast

61. BopoHka nenurenbHas

HUD®POBBIE OBPA30BATEJIBHBIE PECYPCbI U PECYPCbBI CETH UHTEPHET
bubmuoreka I{OK https://m.edsoo.ru/
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