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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 OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YU4ETOM KOHLEIMIIUU MPENnoAaBaHus y4eOHOTro npeaMera « XUMHUs»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
MpEeAyCMaTPUBAET PACIpPENCICHUE €ro IO KiaccaM M CTPYKTYPUPOBAHHE IO
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4eOHOro mpolecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed U3ydeHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
oOyyJaromierocs, ero MpeACTaBICHUM O MaTEePUATBLHOM €IMHCTBE MHPA, BAXKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUIIEBOU U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIeM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

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

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

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsIIa HA €JUHCTBO MPUPObI U YEIIOBEKA, SBIISIETCSI OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH 00YYaOIINXCS;



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

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00IIIer0 00Opa3oBaHUs OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJIbIBACTCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
IIOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX IPEICTABICHAN
Pa3HOrO YPOBHS:

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

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

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpeICcTaBlIeHUH 00 AIEKTPOJUTHYECKOM UCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YpPOBHSI K JPyroMy, BBITIONHSSA (QYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOXXHOCTEH MPAKTUYECKOTO0 MPUMEHEHUS] U MOJy4YCHUs
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABIICHNS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHMUs B Hayke. M3ydeHue XUMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAaHWN W3 paHee HW3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX alolmuid Mupy,
«buosnorus. 5—7 xkiacce» u «dusnka. 7 Kinacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HAyKH Kak 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHYECKOU
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 O0000IIEHU MHMPOBO33PEHUECKOT0 XapakTepa, f3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PEaKIHii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATENbHBIX YMEHHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NeSATEeIbHOCTH, OCBOCHMM NpaBWJ 0OE€30MacHOTO OOpallleHus C BEIIECTBAMH B
MOBCEHEBHOM >KU3HU.

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

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY NPUHATHIO PELICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
o0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
MeToJaM NO3HaHMs, (HOPMUPYIOIIMM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHune yCIOBH, CIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YHArOIIMMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IUYHBIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue o0Omed (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
TPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSICHATH W OLIEHUBATH SIBICHUSA
OKPY’KaIOIIer0 MHUpa, MCHOJNB3YS 3HAHUS U OIBIT, MOJyYeHHBbIC MPH HU3YUCHHUH
XMUMHH, TPUMEHATh HUX IpPU PEIIEHUH NpoOJieM B TOBCEJHEBHOM KU3HU U
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y O0Oyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPAHEHUs CBOETO 3710POBbsI U OKPYKAIOIIEH MPUPOAHON CPEIbI;

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

OOwiee 4uCIO YacoB, OTBEAEHHBIX JJII HU3YYEHHUS XHMHHM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUU B JKM3HU YEJIOBEKAa. XMMHS B CHCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE dJIEeMEHTbl. CHUMBOJIBI XUMHYECKHUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOcHUTENbHAsT aTOMHas Macca.
OTHOcuTeNbHAsT MOJIEKYJIsIpHas Macca. MaccoBasi 40JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHHWs MacChl BEIIECTB. XMMHUYECKHe ypaBHeHus. Knaccupuxanus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu pabOThI B JIaOOpaTOpUH U
npuémMamMu oOpalleHus ¢ JIabopaToOpHBIM O00OpPYAOBaHUEM, W3YUYEHUE U OIMMCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBHUE MeJla C KUCIOTOM) SIBJICHHM, HAOIIOACHHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3Y4YeHHUE CIOCOOOB PA3JICICHHs] CMECE: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWs MAacChl, CO3/JaHHE MOJENeHd MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Okcuabl. [Ipumenenue kucimopoma. CrocoObl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKAIIS KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKUE pPEaKIUU. TOIUIMBO: yroib U METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

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

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHHSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacplllieHHbIE M HEHACBIIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Ji BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpoB B IpupoZie M B KU3HU 4elloBeka. KpyroBopot Boabl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

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

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

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

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

['eHeTnueckas CBSI3b MEXKY KJIaCCaMU HEOPTAaHUYECKUX COCAUHEHU.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBHE BOJbI C METaJLIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

IHepuonuueckud 3axkoH u Ilepuognueckass cucremMa XUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JIEMEHTOB (ILEJIOYHBIE M MIECJTOYHO3EMEIbHBIE METALIHI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Tepuonnueckoii cucrembl xumuueckux anemMeHToB [[. . Menneneesa. Ilepuoas
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKAa XUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

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

3nauenue [lepuognueckoro 3axkoHa u [lepruoauyeckoin CUCTEMBI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJEKTPOOTPULIATENLHOCTh XUMUYECKUX 31EMEHTOB. IOHHAs CBS3b.

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

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUAPOKCHAA LHMHKA C pPACTBOPAMHM KHUCJIOT W IIEJIOYEH, IMPOBEACHUE OMBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYIIECTBJISIETCS. 4Yepe3 MCIOIB30BAHUE KaK OOIMX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

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

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €JUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproguueckas cucremMa XMMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUM B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIUYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (IO YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEeW OKMUCJICHUSI XMMUYECKHX AJIEMEHTOB, IO 0OpaTUMOCTH, MO
YYaCTHUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M IeTepOTeHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

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



OKHCJIMTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKUU C  HCHOJIb30BAHHEM  METOJIa
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil cBsizu. CreneHs auccounanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [[OHSATHE O THAPOIIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW pEaKIuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  TMPOTEKaHUs  peakiuil  HOHHOro  OOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C I[OMOIIBIO KAYECTBEHHBIX pPEAKIMA HA HOHBL, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuUMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BaXHEWIHWe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTereHu okucieHus. CTpoeHue M (pu3myecKue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3MUECKHEe W XHMHYECKHE CBOMCTBA (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha



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

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIECHUS. A30T, paclpOCTpaHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUEeCKUe U XUMUYECKUE CBOWCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
ynoOpeHnil. XuMHUYECKOE 3arps3HEHUE OKPYIKAIOIIEH Cpellbl COEAMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonap3oBanne GpocdaToB B KaUECTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTBa. Ancopouus. Kpyrosopot yriepona B npupoje. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBS3aHHBIE C OKCHJIOM
yraepona (IV), rumoreza rinobanbHOrO TOTEIUICHUS KJIMMaTa, MTAPHUKOBBIM
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U npuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayabHbIe TOHATHS 00 OPraHUYECKUX BEUIECTBaX KakK O COCIMHEHUSX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BA)KHBIX BEILIECTBAX: XKHUpax, OenKax, yriiepogax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmenenue. CoenuHeHHs KpeMHus B mnpupoge. OOmue mnpenctaBieHus 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeine cTpouTelbHble MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUATIOB B MOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
rajJjoreHOB M HX COEIUHEHUH (BO3MOXXHO UCIIOJIb30BaHUE BHUICOMATEPHUAIIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Y4YEHHE XUMHYECKUX CBOMCTB
pa30aBIICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUECTBEHHON peaKIK Ha Cynbdar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢Gochopa M HUX COCAMHEHHM (BO3MOXKHO HCIIOJIb30BAHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacrno3HaBaHUE U W3YYCHUE CBOMCTB aMMMakKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uoOH U M3YyUYEHHE MPU3HAKOB
UX IPOTEKaHUSI, B3ANMOJICVICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEMIBIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHHE Mozenein
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTUBOras3a, MojydyeHue, coOupaHue, pacrlo3HaBaHUE U U3yUCHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 o teMe «BakHelnme HeMeTaJuIbl U UX COEINHEHU.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJEKTPOXUMUYECKUH  PAX
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CIOCOOBI TIONy4eHHUST MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3anuThl WX OT Koppo3uu. CrjiaBbl (CTajlb, YYTYH, JIOPATIOMUHUM,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
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. PU3NUECKUE U XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
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, THAPOKCHIBI U cosn kenesa (1) u xemnesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
HCIIOJIB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KaYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KaJablUs, aJIIOMUHHS, [IMHKA, KEJe3a
(1) u xene3a (1), meau (1), HabmMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCTIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe « Baxknenime
METAaJlJIbl 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 OTPABJICHUSIX.

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

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuaoB (CTEKJIO, CIJIaBbl METAJIOB, MOJIMMEPHBIS
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

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

®duzrka: Marepusi, aToMm, D3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, pacTBOP, paCTBOPUMOCTh, KpUCTAIIMYECKast
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, rugpochepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



INIAHUPYEMBIE PE3YJbTATBI OCBOEHUSA MNMPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBHIETI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHUS IPOTpaMMbl OCHOBHOTO OOIIEro
oOpa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHHs] XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATEIBLHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMU POCCUUCKUMU
COI[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPHUHSITHIMU B
oOIIECTBE TMpaBUJIaMU U HOPMaMHU IMOBEJIEHUS M CHOCOOCTBYIOT MpoIleccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AIINK 00YUYaIOIIUXCS.

JIn4HOCTHBIE ~ pe3yJbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBAThCS ~CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAMA U
pacuIMpeHue ONbITa ACSITEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

LEHHOCTHOTO OTHOUIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
M HAy4YHOMY HACIEIUI0, TOHMMAaHUS 3HAYCHUS XUMHUUYECKOM HAayKu B >KU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMaIUe o
MEPEIOBbIX JOCTUKEHUSIX U OTKPBITUAX MHUPOBOM M OTEUECTBEHHOM XUMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rPasKAaHCKOT0 BOCITUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIIEHUI B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrMX  BHJAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM MEATENLHOCTH TpHU
BBITIOJIHGHUM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBIMOJHEHUHN XUMHUYECKUX
HKCTIIEPUMEHTOB, CO3IaHUU YYEOHBIX MPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecCe€ ITOM Yy4eOHOU NeSITEIBbHOCTH, TOTOBHOCTH
OLICHUBATh CBO€ TOBEAECHUWE M TIOCTYNKH CBOMX TOBAPUILEH C TMO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUSA MOCIEACTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MUPOBO33PEHUYECKHUE TMPEJCTABICHUSI O BEIIECTBE M XUMHYECKON pEaKiuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTaBIISIOIIUE
OCHOBY I IOHUMaHUsI CYIIHOCTH HAYYHOW KapTUHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHSI TPHUPOJIbI, B3aUMOCBS3SIX 4YEIOBEKa C
MIPUPOJTHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHbIC MOTHBBI, HAIPABJICHHBIC HA TOJIyYEHHE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOIUMBIE i OOBSICHEHUS HAOJIOMAeMBIX TPOIECCOB U SIBIICHUH,
MO3HABATENIbHON, WH()OPMAIMOHHOW M YHUTATEIBCKOW KYJIbTYpPHI, B TOM YHCIIC
HABBIKOB CaMOCTOSITENIbHOM palOThl C Yy4eOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa3OBaHHMIO, TPOEKTHOW M  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 KWU3HU, OCO3HAHUE TMOCJIEICTBUA 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 U3YUYEHHIO Mpodeccuil U Tpyia pa3iudHoro 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 XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEN,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00Pa3HOE OTHOIIEHUWE K MPUPOJIE 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€30MMACHOTO MOBEEHUS MTPU padOTe C BEIIECTBAMU, 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 TIJ00aJbHOTO  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 MeranpeaMETHBIX pPE3ylbTaTOB BBIACISAIOT 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 (OPMUPOBATH MPEACTABICHHE O LEIOCTHON



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

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 B3aMMOCBS3b C JIPYTMMHU TOHSATHUSMH), 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 JIOTUUECKHE pacCyXaeHus (MHIYKTUBHBIC, 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 MOJEIbHBIE TPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKHA U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMUYECKUX PEAKIIHM,
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 TaKXKe B KayeCTBE OCHOBBI MJisi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTar, GopMyIupoBaTh 000OIICHUS 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, MMOJydaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX 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
UCCJIEI0OBATENBCKONU JEATEIbHOCTH MUH(MOPMAIIMIO O BIUSHUU IPOMBIIICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyllecTBY  oOCyXJaemMoll  TeMbl, (OPMYIHPOBATH CBOU  MPEAJIOKECHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XUMHUYECKOTO IKCIEpPUMEHTa (Jab0paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

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

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAaMOCTOSTENIBHO ONPENEATh LEIN JACSITEIBHOCTH, IUIAHUPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  aJITOPUTM JEUCTBUW NPU BBINOJHEHUU 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, IPEAJIaracMble€ B YCJIOBUU 3aIaHUN.

HPEAMETHBIE PE3YJIBTATBI

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



JNEUCTBUN, BUABI JEITEIBHOCTH MO T[OJY4YEHUIO HOBOTO 3HAHWS, €ro
WHTEPIpETaluy, MPeoOpPa30BaHUI0 W TMPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX |
HOBBIX CUTYaIlUsIX.

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

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKpBIBATh CMBICI OCHOBHBIX XUMHUYECKHX IMOHATHUI: aTOM, MOJEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIINH, TEII0BOU A((DEKT peakiiui,
AIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTallb, PaJAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
VMOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BeEIlEeCTBa
(poreHTHAsE KOHILIEHTpAIKsi) B PaCTBOPE;

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

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

e ONpENENsATh BAaJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIMHEHMSIX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH TIO0
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuomnueckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBATh IMOHUMAHUE TEPUOANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacCChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATh W XapakTepuzoBaTh TabMUuHy0 Qopmy Illepuomnyeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OonbllIe TEPUOAbl, COOTHOCUTH O0003HAUEHMsS, KOTOpPbIE HMEIOTCS B
tabmune «llepuomnueckas cucTteMa XuMHYeCKHX d3iemeHToB J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



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

KJIacCU(PUIMPOBATh XUMHUYECKHUE JJIEMEHTHI, HEOPTaHUYCSCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W  MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »JJIeMEHTa 10 dopmylie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICTUTEIBHON NEATCILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHsS] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIieoBaTh  NpaBWIaM  [OJIb30BAaHUSA  XMUMHYECKOM  TMOCYI0ll U
7abopaTopHbIM 000pYy/IOBaHHEM, a TakKXKe TMpaBWiaM OOpalleHHus] C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECIEHHON MAaCcCOBOM JI0JIEM PAaCTBOPEHHOIO BENIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB MIEIOYECH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xonIy oOydeHnus B 9 kjiacce npeIMETHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCSI YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEaKIUsi, XUMUYECKasi CBS3b, TETIIOBOU A (deKT
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, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
koHuenTpanus [1/IK Bemecrsa;

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 CTENIEHb OKUCJICHUS XUMUYECKHUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps] MOHA MO0 XUMHYECKOU (hopmylie, XapakTep Cpelabl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuunyo Gopmy Ileprogudyeckoid CUCTEMbl XUMHYECKUX AJIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHasg mnoArpynmna (A-rpynma)» U «modoyHas
noarpynmna (b-rpynma)», manble u OoNbIIME TEPUOJABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMHU  CTPOEHUSI  aTOMOB  XHUMHUYECKHUX
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 TJIaBHBIX MOATPYMN 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
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBaTH) OOIIME M CHeHUPUIECKHE XUMHUYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHHS PEAKLIMI HOHHOTO



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

BBIUUCTIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JOJIIO BEIIECTBA B PACTBOPE, MPOBOAMUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUSA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TI0 TMOJIYYCHHUIO WU COOMPAHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

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

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIIHON JEATEIbHOCTH — aHAJIH3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICCTBEHHBIX CBS3€H — I U3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jiesioB u JuaexkTpoHHbIe (HU(pOBbHIE)
KoHTpoJibHbIE IIpakTH4eckue
n/n TeM MPOrpaMMabl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
Pa3nen 1. [lepBoHayaibHble XUMUYECKHEe OHATHS
Xumusi — BaxkHast 00J1aCTh
11 eCTGCTBOSHaHUHH 1 5 2 https://m.edso0.ru/YNVJIX660G
MPAKTUYCCKOHN ACATCIbHOCTU
YeJIoBeKa
B
1.2 CHLECTER 1 XHMIHCCKHe 15 1 https://m.edso0.ru/ONNXRIVEQ
peakuuu
Hroro mo pazueny 20
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
Bosznyx. Kucnopon. I1o e
2.1 AYX. BHCHOPOA. LLOmATH 6 https://m.edsoo.ru/DSBORTY30
00 okcHuaax
B Nl
2.2 OAOPOA. LIOHATHE O 8 1 https://m.eds00.ru/5D61JZ6PS
KHCJIOTaX M COJISIX
Boga. P B!
2.3 ona. Pacteope. Towsmie 00 5 1 1 https://m.edsoo.ru/M1315KJBM
OCHOBaHMSIX
OcHOBHBIE KJ1acc
2.4 HOBHPIC KTaCCRt . 11 1 1 https://m.edsoo.ru/0T5A5MOWT
HCOPTraHNYCCKUX COCANHCHUHN
Hroro no pazneny 30

Paszgea 3. [lepuoagnueckuii 3axoH u [lepuogudeckas cucrema xummuueckux 3jaemMenToB /. U. MengeneeBa. CTpoeHne aToMOB.
Xumuyeckas cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIHT



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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

3.1 XUMHYECKUX d1eMeHTOB J[. U. 7 https://m.edsoo.ru/TCBIBVWFZ
MenaeneeBa. CtpoeHue
aToma
XumMuyeckas CBS3b.
3.2 OkucnauTenbHo- 8 https://m.edsoo.ru/FEAOABDPF
BOCCTAHOBUTEJILHBIC PEAKITUU
Hroro no pazgeny 15 https://m.edsoo.ru/LRYWBJPES
PesepBHOE Bpems 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

KonuyecTBo yacos
HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIE (LM (POBbLIE)
Ne i/ Konrposbusie  IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PecypChl
padoThI padoThI
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
[ToBTOpEeHue U yriayonenue 3HaHUN
1.1 P T 5 1 https://m.eds00.r/EQETUT35Z
OCHOBHBIX pa3/IeNioB Kypca 8 kiacca
OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX
1.2 . P 4 https://m.eds00.r/AFNALWGT7U
peakuuii
DNeKTpoIUTHYECKAs JUCCOLMALUS.
1.3 P 8 HHat 8 1 1 https://m.edsoo.ru/KODUR50VV
XHUMHUYECKUE PEAKIIUU B PACTBOPAX
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
OO11ast xapaKTepUCTHKA XUMUYECKHX
2.1 B P P 4 1 https://m.eds00.ru/ZTN1F700I
anemeHToB VIIA-rpynmnsl. ["anorenst
OO6m1ast xapakTepruCTUKa XUMUUYECKHIX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 https://m.edsoo.ru/P3DHMFB09
COCIMHEHUS
OO1m1ast XxapaKTepUCTHKA XUMUYECKHX
2.3 anemeHToB VA-rpynmsl. A3oT, pochop u 7 1 https://m.edsoo.ru/VOXDOUX2S
UX COCTUHEHUS
OO1m1ast xapakTepUCTHKA XUMUYECKHX
2.4 aneMeHToB |V A-rpynnsl. Yriepoa u 8 1 2 https://m.edso0.ru/JPJ200VJIX
KPEMHHI ¥ UX COCTUHEHUS
Wroro no pazueny 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. MeTaJIbl M X COCIUHEHU ST

3.1 OO01me CBOMCTBAa METAJLIOB 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 Bakneiiine MeTauibl ¥ UX COCIUHEHUS 16 https://m.edsoo.ru/EFKQW9HZI
Wroro no pazueny 20
Pa3nes 4. Xumus n okpy:kapmasi cpeaa
B
4.1 CIISCTRA I MATCPHAIRL B st 3 https://m.edsoo.ru/TENBWEF7Y
YeJIoBeKa
Hroro no pazueny 3
PesepBHOe Bpemst 3 https://m.edsoo.ru/FY5RY75R9
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

Ne

n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
H3yYeHHs

JIeKTPOHHBbIE NN (pPOBbIE
o0pa3oBaTejibHbIE PeCypPChI

[Ipenmer xumuu. Ponp xumuu B
JKU3HM 4esoBeka. Tena u
BEIIECTBA

https://m.edso0.ru/L62DS2CZR

Ilonstue o METOAaX IIO3HAHUA B
XHUMHHN

[IpakTuueckas padora Ne 1
«[IpaBumna paboTsl B
nabopatopuu ¥ IPUEMBI
oOpariieHus ¢ 1a60paTOpHBIM
000pyI0BaHUEM

YucThie BEIIeCTBa U CMECH.
Crnoco0Obl pa3aeneHus cMmecei

https://m.edsoo.ru/9ZJAEWO050

https://m.edsoo.ru/L5EW4353D

https://m.edsoo.ru/6TME21FW8

[IpakTuueckas padora Ne 2
«Pa3nenenue cmeceii (Ha
IpUMepe OYUCTKH IMOBapEHHOM
COJIN)»

https://m.edsoo.ru/K3LS5MCRY

ATOMBI U MOJIEKYJIbI

XUMHUYECKHUE IIEMEHTBI. 3HAKU
(CMMBOJIBI) XUMHUYECKUX
3JIEMEHTOB

https://m.edsoo.ru/BLS04WTBS8

https://m.edsoo.ru/AH3D4DNAX



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

IIpocTsie U CIOKHBIE BELIECTBA

https://m.edso0.ru/DXJBSTJ95

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE https://m.edso00.ru/AIMOBJ3QZ5
3aKOH IMOCTOSIHCTBA COCTaBa BEILIECTB.

10 Xumuuaeckas opmyna. BaaeHTHOCT https://m.edsoo.ru/IMC496FX6
aTOMOB XHMHUYECKHX DJIEMEHTOB
0O .

11 THOCHTCIBHAT GTOMHA Macca https://m.eds00.ru/PIZPCIMDX
OTtHocHTeTbHAS MOJICKYJIIPHAs Macca
MaccoBas 10519 XMMHYECKOT

12 A O dJenerTa B https://m.edsoo.ru/GHV58QMVE
COENMHEHNH
K . Mons. M

13 OMIMFACCTRO BEMECTRa. VIOTb. MOILIpHa https://m.eds00.ru/368UNL5Y2
macca
dusnueckue €CKHEe CHHUSI.

14 HSITCCRHE 1 XHMUACCHIC ABJCHHA https://m.edsoo0.ru/YZM8S6ATH
XuMu4ecKas peakuus
[Ipu3Haku U YCIOBUS IIPOTEKAHUS

15 p Y N p https://m.edso0.ru/N6DVNJIKQ5
XUMHUYECKHUX PEAKITHMA
3 .

16 AIOH COXPATICHIA MACChI BEIECTS https://m.edsoo.ru/M8DS4IHVM
XUMUYECKUE YpaBHEHHS
Brrunciaenus kommuecTBa, MacChl BEIISCTBA

17 T8, Maceet B HVI ™ https://m.edsoo.ru/LUY9U3EQE
M0 YPaBHCHUSIM XUMHUYECKHUX PEAKIIHA
Knaccudukanus XuMHYeCKUX peaKIuii

18 (coenMHEHUs, PA3I0KEHUS, 3aMEIICHHS, https://m.edsoo.ru/L4807LAGB
obMmeHa)
M. B. JIoMOHOCOB — y4€HBIN-

19 sHUOMKIoneaUuCcT. O000IIeHHE U https://m.edsoo.ru/P1IWARH3AB
CHCTEMATH3aLMs 3HAHUH
KontpoarHas padora Nel mo teme

20 P P 1o Tem https://m.edsoo.ru/ON62SNERU
«BemiecTBa U XUMHYECKUE PEAKITHID)

21 Bo3nyx — cmech ra3zoB. CocTtaB Bo3ayxa. https://m.edsoo.ru/XONONRN1P



https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6
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
https://m.edsoo.ru/X0NONRN1P

Kucnopon — anemeHt u npocroe
BeecTBo. O30H

22

23

24

duznueckre 1 XUMUYECKHE CBOMCTBA

KHCJIOPOJa (peaKuy OKUCIICHUS, TOPEHNUE).

TTonsaTue 00 oxcugax

Crioco0bI nostyyeHust KUCI0poa B
71a00paTOPUU U IPOMBIIIIEHHOCTH.
[Ipumenenue kucnopoaa

TemnoBoit 3 pexT XuMudeckon peakiium,
MOHITHE O TEPMOXUMHUYECKOM ypaBHEHUH,
9K30- U HJIOTEPMUYECKHUX PEAKIIHIX

https://m.edsoo.ru/FBS1JRKMB

https://m.edsoo.ru/VJWB6A2RD

https://m.edsoo.ru/PNMKJZHKX

25

TormBo (HedTh, yroib U METaH).
3arpsi3HEHUE BO3]lyXa, CIOCOOBI €ro
IIPEIOTBPALLICHUS

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

26

[IpakTuueckas pabora Ne 3 o Teme
«[Tomy4enue u cobupanue KUCIOPO/a,
W3Y4YEHUE €r0 CBOMCTBY»

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

27

28

BOI[OpOI[ — DJICMCHT U MMPOCTOC BCIICCTBO.

Haxoxnenue B mpuponae

®u3nuecKue U1 XUMHYECKHE CBOMCTBA
Boziopoaa. [Ipumenenue Bogopoaa

https://m.edsoo.ru/WD392ACWB

https://m.edsoo0.ru/0SZ28459R

29

30

31

[ToHsITHE O KHUCITOTAX U COJISIX
Crioco6bI ostyueHus BOA0Poia B
nabopaTtopuu

[TpakTrueckast padota Ne 4 o teme
«[Tomyuenue u cobupanue BoJ10poJa,
W3yYEHHE €ETO CBOWCTB)

https://m.edsoo.ru/TMWNIVC43

https://m.eds00.ru/C9TO9UCIP

https://m.edso00.ru/SS3WAX33K

32

Mousipabiii 00bEM Ta30B. 3aK0H ABOTaIPO

https://m.eds00.ru/M3KS0O10DQ



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
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ

33

Brrunciienus o0b€Ma, KOJIHYECTBA
BEIIECTBA ra3a 10 €ro U3BECTHOMY
KOJIMYECTBY BEIIECTBA MK 00BEMY

https://m.eds00.ru/MXGOY304M

34

Brruncnenus 005EMOB ra30B M0 ypaBHEHUIO

peaKkiuy Ha OCHOBE 3aKOHA 0ObEMHBIX
OTHOUIEHUI ra30B

https://m.eds00.ru/9TQ8AXABY

35

36

duznyeckre U XUMHUYECKHE CBOMCTBA BOJBI

Cocras ocHoBauuii. [Toustue 00
WHIUKAaTOpax

https://m.edsoo.ru/7AOGFZK4R

https://m.edsoo.ru/IXB2W6I1VL

37

Bopna xak pactBoputens. HacblleHHbIe U
HEHaCBILIEHHbIE pacTBOPHI. MaccoBas 101

BEILIECTBA B PACTBOPE

https://m.edsoo.ru/MKHXPOFH4

38

39

40

[TpakTiueckast pabota Ne 5 o Teme
«ITpuroroBieHue pacTBOPOB ¢
ONpeNeNEHHON MaCCOBOU J10JIEH
PacTBOPEHHOTO BEUIECTBA»

Konrtponsnas padora Ne2 o teme
«Kucnopoa. Bonopon. Boga»
Okcupl: cocTaB, Kiaaccupukaus,
HOMEHKJIaTypa

https://m.edsoo.ru/WXUKPAUOA

https://m.edsoo.ru/JM7935DRY

https://m.edso0.ru/5TFSJINAY

41

[Tonydyenune u XuMHYECKHE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX
OKCHUIOB

https://m.edso0.ru/8JAZ9YWS2

42

43

OcHoBaHusI: cOCTaB, Ki1accuduxams,
HOMEHKJIaTypa

[Tomydyenue 1 XuMHYECKHE CBOMCTBA
OCHOBaHUHN

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

https://m.edsoo.ru/GD9A28ROE

44

Kucnotsr: cocraB, kitaccudukanms,

https://m.edsoo.ru/Q6U4WEBKY



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
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

HOMEHKJIaTypa

[TonydyeHnune nu XuMHYECKHE CBOMCTBA

45 https://m.edso0.ru/Z2GCRN45W
KHCJIOT

46 Coxnt (cpenite): HOMeHKHaT}ipa’ criocobel https://m.eds00.ru/JSNUIMITJ
HOJIy4EHHUs, XUMHUECKUE CBOICTBA
[IpakTuueckas padora Ne 6. Pemenue

47 PRCHIEPHIMCIITAIBIILIR SAAH T TENE https://m.eds00.ru/58D13JF7V
«OCHOBHbI€ KJIaCChl HEOPraHUYECKUX
COEIUHEHUI)

48 Tenermieckas cass Mex1y IfnaccaMH https://m.edsoo.ru/YDS6ZRE31
HEOPTraHMYECKUX COCTUHEHUI

49 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN https://m.edso0.ru/STBUOEEYN
KonTtponsnast padora Ne3 o teme

50 "OCHOBHBIE KJIaCChl HEOPTAHUYECKUX https://m.edsoo.ru/AFA7IDULD
coeuHEHUN"
[lepBbIe MOMBITKU KITACCHU(PUKAITNA

51 XUMUYECKHX AIeMeHTOB. [IoHsATHE O https://m.edso00.ru/COV3CC214
TpyMIax CXOAHBIX JIEMEHTOB
Ilepnonnueckuii 3akoH u Ilepuonnueckas

52 cucTeMa XuMU4eckux snementoB [1. U. https://m.edsoo.ru/X9F1NR3U8
Menneneena

53 [lepuoael, rpynmnsl, OATPYIIIBI https://m.edsoo0.ru/NQMWWJIRXN

54 Ctpoenue atoMoB. CocTaB aTOMHBIX SIJIEP. httos://m.edsoo.r/IMUDOMRSH
N3otonbl
CrtpoeHue JIeKTPOHHBIX 000JI0YEK aTOMOB

55 aneMeHTOoB [lepnonnueckoii cucremsr . 1. https://m.edsoo.ru/T95YNV8B2
Meupaeneena

56 XapakTepucTUKa XUMUYECKOT0 DJIEMEHTA https://m.edsoo.ru/YIP040OMDX



https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31
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

110 €T0 N0JI0KeHUIO0 B [Iepnoanueckoit
cucteme /1. 1. Menaeneena

3nauenue [lepuoanueckoro 3akoHa s
pa3BuTus HayKu U npaktuku. . 1.

57 . https://m.edso0.ru/SZD8XEQOP
MenpeneeB — y4€HbIN, [1€1ATOT U
rpaKTaHUH
PesepBusiit ypok. O60011eHNE U

58 cucreMaTH3anus 3HaHuil / Beepoccuiickas https://m.edso0.ru/ZCQTRP0O8Y
IpoBepoyHas pabora
Kontponbnas paborta Ne4 o teme

59 «Ctpoenue aroma. XUMUYeCKas CBS3bY / https://m.edsoo.ru/FTI1ZF99WF
Bcepoccuiickas mpoBepouHas paboTa

60 DIEKTPOOTPHUATEILHOCTS ATOMOB https://m.edsoo.ru/HZA110ED8
XUMHYECKHUX DJIEMEHTOB

61 HMonnas xumuueckas CBsi3b https://m.eds00.ru/3SY1RJIKVI

62 KoBaseHTHas nossspHas XUMUYECKasi CBA3b https://m.edsoo.ru/EOL3MT2AE

63 Z(ZTGHTHM HEHOIIpHA XHUMITeCkad https://m.edsoo.ru/9YVR3FUXI

64 CreneHb OKUCIEHUS https://m.edsoo.ru/RA6CVXM66

65 OKHCITUTEITEHO-BOCCTAaHOBHTEIHHBIC httos://m.edsoo.ru/ZXNCA7DOZ
peaxiuu

66 OKHCITUTENIA ¥ BOCCTAHOBUTEIN https://m.edsoo.ru/QPS46Z5PU
PesepBHrlit ypok. O6001ICHHE U

67 cUCTEMATHU3aIHsA 3HAHUH 10 TEME https://m.edsoo.ru/4ARH7M35NF
«CtpoeHne aroma. XUMUYECKas CBS3bY

68 Pesepaibili ypok. Obo0Luerme i https://m.edsoo.ru/7DNRBZ948

CUCTeEMaTHU3anus 3HaHUN



https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME



9 KJIACC

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE HN(pPOBbIE
Tema ypoka Kourpoabnbie IIpakTuyeckue
n/n Bcero u3ydeHusi o0pa3oBaTeJIbHbIC PeCypChl
padoThI padoTshI

[Iepuoanueckuit 3akoH. Ilepuonnueckas

1 crucTemMa XMMu4YecKkux annemeHToB /1. U. 1 https://m.edsoo.ru/ECRKA90AY
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB

2 XUMHYECKUX 3JIEMEHTOB MEPBBIX TPEX 1 https://m.edsoo.ru/GNJPEROFB
MEepPHOJIOB
Knaccudukanuus 1 HOMEeHKIaTypa

3 (ucat P 1 https://m.eds00.r/WTOIWRA2Q
HEOPraHWYECKUX BEILECTB
Bujpl XUMHUYECKOM CBSI3U U TUIIBI

4 ! . 1 https://m.eds00.ru/UI4Y5CFRV
KPUCTAJUTMYECKUX PEHIETOK
Konrtponsnas padora Nel o teme

) «IloBTOpEHNUE U yriyOjaeHue 3HaHUI 1 1 https://m.eds00.ru/J4X8ZN212
OCHOBHBIX pa3/iesioB Kypca 8 Kjacca»
Knaccudukanus XuMuuecKux peakuun

6 Puican peart 1 https://m.edso0.ru/X8XAE7E2]
10 Pa3JIMYHBIM PU3HAKAM
ITonsiTHE O CKOPOCTH XUMHYECKOU

7 peakuuu. [IoHsITHE O TOMOTEHHBIX U 1 https://m.eds00.ru/6VLXCYY7N
TeTEPOre€HHBIX PEAKIIMIX
[TonsiTHE O XUMHYECKOM PAaBHOBECHH.
®aKTOpHI, BIUAIOIIME HA CKOPOCTh

8 p . m p 1 https://m.edsoo.ru/H4FH7NZNM
XUMUYECKON PEAKIINU U TTOJIOKEHNE
XUMHUYECKOT'O PAaBHOBECHUSI

9 OKHCTUTENbHO-BOCCTAHOBUTEIbHBIE 1 https://m.eds00.ru/648V11026



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
https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26

peakiuu

Teopust 37EKTPOIUTUYECKOMN

10 nucconranuu. CUIIbHBIE U Cl1a0ble https://m.edsoo.ru/2KCYCLZ16
AJIEKTPOJIUTHI

11 Honnublie ypaBHEHHUS peaKIui https://m.edsoo.ru/VVN2SBIN1R
XHUMHUYECKUE CBOMCTBA KUCIIOT U

12 OCHOBaHUH B CBETE MPEACTABICHUI 00 https://m.edsoo.ru/8HH81YVXI
3JIEKTPOIUTUYECKOM IUCCOLUAlNN
XHUMHUYECKUE CBOMCTBA COJIEH B CBETE

13 NPECTaBICHUN 00 IEKTPOIUTHUECKON https://m.edsoo.ru/ETD5QTS4G
JUCCOLMALIUU

14 [TonsiTe 0 TUIPOIU3E COCH https://m.edsoo.ru/9JFRAVESW

15 O06o01menne 1 cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/FEEIZRMBG

16 [Tpaktuyeckas padora Ne 1. «Pemienue https://m.eds0o.ru/7VXTEHIT4
HKCIEPUMEHTAIbHBIX 33/1a4»
Konrtponsnas pabora Ne2 o treme

17 «DNEeKTPOJIUTUYECKAS] TUCCOLIAALINSL. https://m.edsoo.ru/9RKLZDNUX
XUMHUYECKUE peaKkIuH B paCTBOPaX»
OO0m1as XxapakTepucTHUKa rajJoreHoOB.

18 XHMHYeCKHE CBOWCTBA Ha MpUMEpE https://m.edsoo.ru/NNYKYZF12
xJiopa
Xnoposogopona. CossiHast KUCIIOTa,

19 XUMHYECKHE CBOWCTBA, IMOIyYEHUE, https://m.edso0.ru/CWVSHCD2M
pUMEHEeHHE
[IpaxkTuueckas padora Ne 2 o reme

20 «Ilony4yeHnue coIHON KUCIIOTHI, https://m.edsoo.ru/PVEXIYWEG
W3y4EHHE €€ CBOMCTBY»

21 Brpluncnenus no ypaBHEHUSAM https://m.edsoo.ru/4BI5H070F



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
https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F

XUMHUYCCKHUX peaxunﬁ, €CJIM OJUH U3
PE€arcHToB J1aH B H30BITKE

22

23

24

OO6mmas xapaktepucTrka 31eMeHToB VIA-

TPYIIIBI
AJ0TpOonHBIE MOU(DUKAIIUN CEPBHI.

Haxoxnenue cepbl U €€ COCTMHEHUH B
npupoje. XMMHUYECKHUE CBOKMCTBA CEPBI

CepoBoaopoi, ctpoenue, Gpu3nueckue u
XUMHYECKHE CBONCTBA

https://m.edsoo.ru/VMWKERSEP

https://m.edsoo.ru/CX10EU8SPO

https://m.edsoo.ru/ECGX2B40W

25

Oxkcuppl cepbl. CepHast KUCIIOTA,
¢du3nUeckre 1 XUMHYECKHE CBOMCTBA,
[IPUMEHEHUE

https://m.edsoo.ru/ULRFLCHH1

26

XVMHYECKUE PEAKIINH, JIEKAIINE B
OCHOBE ITPOMBIIIIEHHOTO CIIoco0a
MOJIy4EHUS CEPHON KUCIIOTHI.
XHMMHYECKOE 3arpsiI3HEHUE OKPYKAIOLIEN
Cpenbl COETMHEHUSMU CEPBI

https://m.edsoo.ru/H7FT3NON4

27

28

29

Brraucnenne MaccoBoM 40U BRIXOa
MPOAYKTa PeaKIuu

OO01mmas xapakTepucTuka 3JeMeHTOB VA-
rpymmsbl. A30T, paclipoOCTpaHEHUE B
npupoe, GU3NYECKUE U XUMUIECKHE
CBOlCTBa

AMMI/IaK, €ro (I)I/ISI/I‘-ICCKI/IG U XUMHUYCCKHEC
CBOﬁCTBa, MOJIY4YCHHUEC U ITPUMCHCHUC

https://m.edsoo.ru/HSJE186WN

https://m.edsoo.ru/WAHRMB976

https://m.edsoo.ru/HZAYE5F13

30

[TpakTiueckast padorta Ne 3 o teme
«[lonyuenne ammuaka, U3y4eHUE €ro
CBOMCTB»

https://m.edsoo.ru/JORP641FJ



https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1
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

31

A30THas KHUCNOTa, e€ PusnuecKkue u
XMMHYECKHE CBOHCTBA

https://m.edsoo.ru/U2DYEDMYE

32

Hcnonp30Banue HUTPATOB U COJIEH
aMMOHHUS B KAUECTBE MUHEPAIbHBIX
yno0peHuii. XuMrU4ecKkoe 3arpsi3HeHIe
OKPYKaroIIEeH Cpelibl COETUHEHUSIMU
azora

https://m.edsoo.ru/SHBKCIQCB

33

34

35

®dochop. Okcun dhocdopa (V) u
docdopnas kuciora, pusndeckue u
XUMHYECKHE CBOMCTBA, MOJyYEHUE
Hcnonb3oBanue GocdaTtoB B KauecTBe
MUHEPAJIbHBIX YI0OpeHHIA. 3arpsi3sHeHUE
PUPOIHOH cpebl pocdaramu
Yraepon, paclipocTpaHEeHUE B IPUPO/IE,
du3nUecKrue U XUMHYECKHE CBOWCTBA

https://m.edso00.ru/GDQJSO3WP

https://m.edsoo.ru/UAZ3HUG5V

https://m.edsoo.ru/DWOM6SUUL

36

OKcuibl yriaeposa, ux Gu3HIecKue u
XHUMHYECKUE CBOMCTBA. DKOJIOTHUCCKUE
pOOIeMbI, CBSI3aHHBIC C OKCHIOM
yrinepoaa (1V)

https://m.edso00.ru/OXQAPGNCF

37

38

39

VYroapHasg KUcIoTa U €€ CoJIn

[IpaxkTuueckas padora Ne 4 o reme
"ITosrydeHune yrieKucioro rasa.
KauectBenHas peaxiust Ha KapOoHaT-

"

HOH

[TepBoHauanbHBIE MOHATHS 00
OpPraHWYECKUX BEILECTBAX KAK O
COEIMHEHUSX YIiepoaa

https://m.edsoo.ru/OHQHDG6IPA

https://m.edso0.ru/G2HZXQGCS8

https://m.eds00.ru/30T1Z2109Z

40

Kpemuuii u ero coeauHeHust

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



https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP
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

[IpaxTuueckas padora Ne 5. Permenue
IKCIIEPUMEHTAIBHBIX 32124 I10 TeMe

41 . https://m.edsoo.ru/O7E8DOD7Z
«BaxxHeimme HeMeTalIbl U X
COCAUHCHHMS
KonTtponpHast padora Ne3 o reme
42 «Baxneiie HeMeTaIbl U UX https://m.eds00.ru/S85J9UGH3
COCAUHCHHMS
OO6m1as XxapakTepuCcTUKa XUMHUUECKUX
AJIEMEHTOB — METaJIOB. MeTainyecKas
43 CBSI3b U METaJIMYECKast https://m.eds00.ru/XK1GYPCO1
KpUCTATNYECKas peméTka. Ouzndeckue
CBOMCTBA METAJLJIOB
XuMHUYECKUE CBONCTBA METAJIIIOB.
44 DNEKTPOXUMHUYECKUH Pl HallpsHDKEHUN https://m.edsoo.ru/Z7YRNPAEW
METaJIOB
O6111e crnocoObl MOTYyYSHHsI METALIOB.
45 Cruage. BHqHCHeHHfI 110 YPaBHEHILIM https://m.eds00.ru/G54GDQI2D
XUMHUYECKHUX PEAKIIHA, €CIIH OJIHH U3
PEareHTOB COACPKUT MPUMECH
46 [TonsiTHe 0 KOPPO3UM METAIIIOB https://m.edsoo.ru/4AFIGDOWOW
47 [llenounbie METATIIBI https://m.edsoo0.ru/X1B4BPUW?2
48 OKcuabl ¥ TUAPOKCUJIBI HATPUS U KaJIUSI https://m.edso0.ru/Q4DX0G3U9
49 menqu?SeMeanHe METAILITEL — KATBIMH https://m.edsoo.ru/REOCDYO0K6
Y MarHui
50 Baxneimnme coemmHEHNS KaJIbITHI https://m.edsoo.ru/CJR96CMZA
51 O0o001IeHNEe U CHCTEMAaTH3alKs 3HAHUH https://m.eds00.ru/O5PXGG1BE
5p  /KECTKOCTD BOXBI it crOCOGH e€ https://m.edso0.ru/WEMBETTTP

yCTpaHEeHUs



https://m.edsoo.ru/O7E8D0D7Z
https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/WFMBFTTTP

[IpaxTuueckas padora Ne 6 o reme

53 "YKEcTKOoCTh BOIBI M METOMEI €€ https://m.edsoo.ru/NFIROKB8J
ycTpaHeHus"

94 AnroMuHUN https://m.eds00.ru/9ZJ8RD1TV

55 Awmdorepibie CBOHCTBA OKCHA https://m.edsoo.ru/NI5KI110J5
TUAPOKCH]IA

56 Keneszo https://m.edsoo.ru/F20NJR5SR

57 Oxcupel, runpoxenapt u comu xenesa (11) https://m.edsoo.ru/IRTUBLAMP
u xenesa (1)

58 O060011IeHNE U CUCTEMATU3AIUs 3HAHUN https://m.edsoo.ru/NAON6HGKZ
[IpakTuueckast padora Ne 7. Pemenue

59 SKCTep Hé/[ CHTAILHBIX ST HO TeME https://m.eds00.ru/ZN7G0QSMX
«Bakueime MeTalIbl M KX
COCTMHCHUS
Berurcnenus o ypaBHEHUSIM
XUMHUYECKHUX PEAKIIHA, €CIIH OJIUH U3

60 peareHToB J1aH B H30BITKE WA COJEPKHUT https://m.edsoo.ru/AYD2HE5IY
IIpUMecH. BbI4KCIIEHHs] MacCOBOM J10JIH
BBIXO/1a MTPOTyKTa PEaKIIUn

61 O00011IeHNE U cUCTEMATHU3AIMsl 3HAHUI https://m.edso0.ru/BETOVTKOP
KonTtponsHas padora Ne4 o reme

62 «BaxkHeie MeTallIbl U UX https://m.eds00.ru/703C804GN
COCTMHCHUS»

63 Beuiectsa i MaTepHAILI B IIOBCEHEBHOI https://m.edso0.ru/OF132JMTO0
JKU3HH YeIoBeKa

64 AHMMITECKOE 3arPA3HEHIE OKpYRaIOMCit https://m.eds00.ru/9ANGYEYQI
cpenbl

65 Ponp Xx¥MHUH B pELIEHUH SKOJIOTUYECKHUX https://m.eds00.ru/18Q203Y 28



https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/703C804GN
https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/18Q203Y28

npooiieM

PesepBHbIil ypok. O0001ICHHE U

66 . 1 https://m.edsoo.ru/DT1BAS5U4
cucreMarui3anus 3HaHUun
PesepBHbIil ypok. O0001ICHHE U

67 . 1 https://m.eds00.ru/P52TJZNXV
CHCTeMaTH3aIlUsl 3HAHUH
P 7 . 06006

68 C3CPBHBIN YPOI. LOODIUEHHE 1 1 https://m.eds00.ru/TMK36TJZG
cucreMaru3anus 3HaHUN

OBHIEE KOJIMYECTBO YACOB I1O 68

[TPOTPAMME



https://m.edsoo.ru/DT1BAS5U4
https://m.edsoo.ru/P52TJZNXV
https://m.edsoo.ru/TMK36TJZG




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

8 KUIACC

Kon IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs
pe3yJbTara
1 [To teme: «IlepBoHauaIbHBIE XUMHUUECKHUE TOHSITHSI
pPacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKUX MOHSITHI: aToOM, MOJEKyIa,
XUMHUYECKUH 3JIEMEHT, IPOCTOE BEILECTBO, CIIO)KHOE BEILIECTBO, CMECH
(omHOpOIHAs W HEOAHOPOJHAs), BaJCHTHOCTh, OTHOCHUTEIbHAs aTOMHas H
MOJIEKYJISIpHasE Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHas Macca,
1.1 MaccoBasi JI0Jii XMMHYECKOTO AJIEMEHTa B COEJUHEHHH, MOJIAPHBIA 00BEM,
XUMHAYECKass peakusi, KIacCCH(PHUKAIMA PpEaKIHid: PpEaKIuu COCIUHEHHS,
peakuuu pa3ioXKEeHHUs, pPeaklUHu 3aMeIleHHus, peakiuu oOMeHa, 3K30- U
SH/IOTEPMHUYECKUE PEAKINH, TEIUIOBOK 3((deKT peakiuu, pacTBOp, MaccoBas
JI0J1s BeliecTBa (IPOIEHTHASI KOHLIEHTPALIUsI) B PACTBOpPE
12 WJUTIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XUMHUECKUX MOHSITUN U IPUMEHSTh
' 9TH MOHATHUS IPU ONMCAHUHU BELIECTB U UX NPEBpAILlEHUI
13 WCIOJIb30BaTh XUMUYECKYIO CUMBOIIUKY JIJIsl COCTaBIIEHUSI (JOPMYJT BELIECTB U
' YPaBHEHU XUMHYECKUX PEAKIUI
14 PacKpbIBaTh CMBICII 3aKOHOB COXpPAaHEHHUS MAacChl BEIIECTB, IOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJIIPHOTO yUEHUs, 3aKOHa ABOTraipo
1.5 OTIpeJIeNIATh BJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX
16 KJaccu(uIupoBaTh XUMUYECKHE PEAKIINHU (110 YUCITY U COCTaBy y4acCTBYIOLIMX
' B PEAKIUH BEIIECTB, M0 TEINIOBOMY 3P (HEKTY)
1.7 BBIYUCIISITH OTHOCUTEIBbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB
18 BBIUUCIIATh MAacCOBYIO JOJNI0O XHMHYECKOTro d3JeMeHTa 1o Qopmyle
' COETMHEHMUS,
1.9 BBIUYHCIISITH MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE
110 MPUMEHSTh €CTeCTBEHHOHAyYHbIE METOAbl IMO3HAHUS — HaOJo/eHueE,
' U3MEpEeHue, MOJICTMPOBAHUE, SKCIEPUMEHT (peasIbHbIH U MBICIICHHBIH )
2 Ilo Teme: «BaxHelue NpeaCcTaBUTENN HEOPTAHUYECKUX BEILLIECTBY
2.1 pacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKHUX IIOHSATUH: OKCHJ, KHCIOTa,




OCHOBAHMHE, COJIb

2.2

2.3

2.4

2.5

2.6

2.7

3.1

3.2

OIIPCACIIATH IMPUHATJIC)KHOCTD BCIICCTB K OHpe,Z[eJ'IéHHOMy KJIacCy

coeanHeHui o Gpopmynam
KJ1accu(UIUpPOBaTh HEOPraHMUECKUE BEIECTBA

XapaKTepu30BaTh (OMUCHIBATH) OOINIME XHMHYECKHE CBONCTBA BEIICCTB
pa3IMYHBIX KJIACCOB, MOATBEPXKAAs OIKUCAHUE IMPUMEPAMU MOJIEKYJISIPHBIX

YPaBHEHUH COOTBETCTBYIOLIUX XUMHUYECKUX PEAKLIUN

IMPOTHO3UPOBATH CBOMCTBA BC€IICCTB B 3aBHCHMOCTH OT HMX Ka4CCTBCHHOI'O
COCTaBa, BO3MOXHOCTH IIPOTEKAHNUA XUMHUYCCKUX npeBpameHHﬁ B PA3JIMYHBIX

YCIIOBHSIX

ClICZIOBaTh TPABWJIaM MOJb30BaHHUS XUMHUYECKOW MOCYION M J1Ta0OpaTOPHBIM
o0opyIoBaHMEM, a TakkKe MpaBWiIaM OOpalieHuss C BEIIeCTBAaMH B
COOTBETCTBUH C MHCTPYKIIMSMH IO BBITOJHEHHIO JIAOOPATOPHBIX XUMUYECKUX
OTIBITOB IO TMOJYYEHHUIO M COOMpaHHUIO ra3000pa3HbIX BEIIECTB (BOIOPOJA U
KHCJIOPO/a), IPUTOTOBIICHUIO PACTBOPOB C OINPEICIEHHON MAacCCOBOM JoJiei
paCTBOpéHHOFO BCIICCTBaA, IJIaHUPOBATb u MMPpOBOANTH XUMHUYCCKUC
AKCHEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIIEI0YEH U KUCIOT C TIOMOIIBIO

WHAUKATOPOB (JTaKMYC, (heHONIPTATICHH, METHIIOPAHXK U JIPYTHUE)
IIPOBOJIUTH PACUYETHI 110 YPABHEHUIO XUMUYECKOM peaKIuu

[To teme: «llepuonunueckuii 3akoH U llepronnueckas cUCTEMa XUMHUYECKUX
snementoB JI. M. MenneneeBa. CTpoeHue artoMoB. XHUMHUYECKas CBS3b.

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIE peakunuun»

PaCKpBIBATE CMBICJI  OCHOBHBLIX XHUMHYCCKUX TIOHSITHM: AApO  aTromMma,
SHCKTpOHHLIﬁ clioit aToMa, aTOMHas 0p6I/ITaJ'IL, paanyc aroma, XUMHYCCKad
CBA3b, noJjrsipHas u HCTIOJIApHAaA KOBaJICHTHAasA CBA3b,
QJICKTPOOTPUIATCIIBHOCTb, HOHHAA CBA3b, HOH, KA4THOH, A4HUOH, CTCIICHbL

OKHCJICHUA

KJ'IaCCI/I(I)I/IL[I/IpOBaTL XUMHUYCCKUC 3JICMCHTLI

3.3

3.4

OIMCBIBATh U XapaKTepH30BaTh TabinuHyto popmy Ilepuoanyeckoit cuctembl
XUMAYECKHX JJIEMEHTOB: pa3indyaTh TMOHATHS  «IJIaBHAs  MOJTPYIa
(Arpynma)» u «mobounas noarpynna (brpymma)», «Mambie» U «OOJIBLIME»
TIEPUOJTBI

packpeiBaTh  cmbicin  [lepmogmueckoro  3akona .M.  Menneneena:

ACMOHCTpUPOBATL TTOHUMAHUC HepHOHquCKOﬁ 3aBUCUMOCTH  CBOMCTB




XHUMHUYCCKUX 3JIEMCHTOB OT UX IIOJIOXKCHHUA B HCpHOZ[PI‘ICCKOfI CUCTEME

COOTHOCHUTDB O603Ha‘leHI/I${, KOTOPBIC HMECIOTCA B Ta6n1/1ue ((HepI/IO,Z[I/I‘ICCKaH

cucteMa xumMuueckux anemMeHToB J[.M. MeHaeneeBay ¢ 4YHMCIOBBIMHU

3.5 XapaKTEPUCTUKAMH CTPOCHHMSI aTOMOB XHMHUYECKHX DJJIEMEHTOB (COCTaB W
3aps sapa, oOlIee YUCIO0 IEKTPOHOB U pacipeieNIeHue UX 10 AJIEKTPOHHBIM
CJIOSIM)
3.6 OTIPEICIIATH CTENEHb OKUCICHUS AJICMEHTOB B OMHAPHBIX COCTMHECHUSIX
37 OTpEeNesATh BHJ XUMHUYECKOHW CBs3W (KOBAJIGHTHAass ¥  HMOHHAs) B
' HEOPraHUYECKUX COCAMHEHUSIX
9 KJIACC
Kona .
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NMPoBePSIEMOro .
o0pa3oBaTe/ibHOI MPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yJbTara
1 [To Teme: «BeliecTBO U XMMUYECKAsT PEAKIUS
PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKHUX TOHSTHI: PACTBOP, DJIEKTPOIUTHI,
HE3JICKTPOJIUTBI, DJICKTPOJUTHYECKAsT AUCCOIMAIIMS, pPEaKIUd HOHHOTO
oOMeHa, KaTaluu3aTop, XUMHUYECKOE paBHOBECHE, 0OpaTUMbIE U HEOOpaTUMBbIE
1.1 peakuuu, OKHCJIMTEIIbHOBOCCTAHOBUTEIILHBIE peakiuu, OKUCIIUTEIIb,
BOCCTAHOBUTEJb, OKHCIICHHE U BOCCTAHOBIICHUE, AJUTOTPOIHUs, aM(pOTEPHOCTb,
XUMHYECKas CB3b (KOBaJCHTHAsI, HOHHAS, METAJUTHUECKas ), KpUCTAIITMYeCKast
peLETKA, CIJIaBbl, CKOPOCTh XUMHYECKON PEaKIUU
19 WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHITHI U TPUMEHSTh
' 9TH TIOHATHS TP ONMCAHUU BEIIECTB M UX MPEBPAIICHHI
13 COCTABJISITh YPABHEHUS DJIEKTPOTUTHUCCKOMN AUCCOLMAIINK KUCTIOT, IIeIoUYe 1
' COIieil, MOHbBIE U COKPAIIEHHBIE YPaBHEHUS PEAKIIUil HOHHOTO OOMeHa
14 pacKpbIBaTh  CYIIHOCTb  OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKIMil
' MOCPEICTBOM COCTABJICHUS JIEKTPOHHOTO OajaHca 3THX PeaKIIui
15 MPOBOJIUTH PACUYETHI IO YPABHEHHUIO XUMUYECKOHN peaKIuu
2 ITo Temam: «HemeTaiibl M HX COSAUHEHUSI» U «MeTaluIbl B UX COSIUHEHHUSI
XapakTepu30BaTh (OMHUCHIBaTh) oOOMmMMEe U CHEMU(UUECKHE XUMHUYECKUE
21 CBOMCTBA MPOCTHIX U CIOXKHBIX BEUIECTB, MOATBEPK/1as OMUCAHNE TPUMEPAMH

MOJICKYJISIPHBIX W HWOHHBIX ypaBHeHI/Iﬁ COOTBETCTBYIOIIMX XHMHUUYCCKHUX

peakuuii




2.2

2.3

2.4

2.5

COCTaBJIATh YpaBHEHHUsS peakUuid, MOATBEPKAAIOIIMX  CYIIECTBOBAHUE

TeHETHYSCKOM CBA3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

IIPOTHO3UPOBATH CBOMCTBa BCIICCTB B 3aBHCHMOCTU OT HUX CTPOCHUA,
BO3MOXHOCTH IIPOTCKAHUA XHMHUUYCCKHX HpeBpameHHﬁ B PAa3JIMYHBIX

YCIIOBHSIX

CJIeI0BaTh MpaBUJIaM II0JIb30BAHUS XUMHUYECKOW IOCYJOM M J1aOOpaTOPHBIM
o0opyJoBaHMEM, a TakkKe IIpaBUIaM OOpalleHus C BeIIeCTBaMH B
COOTBETCTBUH C MHCTPYKIMSAMH I10 BBIITOJHEHHIO JIAOOPATOPHBIX XUMUUYECKUX
OIBITOB IO IMOJIYYCHUIO M COOMPAHMIO ra3000pa3HbIX BEILECTB (aMMHUaKa U

YIJIEKUCIIOTO Ta3a)

MPOBOJUTh PEAKIMH, MOATBEPKIAIOIIME KAYECTBEHHBIM COCTAB Pa3JIMYHbBIX
BEIIECTB: PAaCIO3HABAThH OMBITHBIM MYTEM XJIOPHI-, OpOMHUI, HOIUI, KapOOHaT,
docdar, cunmkar, cynbdar, THAPOKCUIAMOHBI, KATHOHBI AMMOHHS, WOHBI
W3YYECHHBIX  META/UIOB,  IPUCYTCTBYIOLIME B  BOAHBIX  pacTBOpax

HCOPraHNYCCKUX BCIUICCTB

ITo Teme: «Xumus u OKpYyXKaromuias cpecaar»

3.1

3.2

PaCKpbIBaTb CMBICJI OCHOBHBIX XHUMHUUYCCKUX MMOHSTHM: HHK BCIICCTBA,

KOppO3HsI METAJIOB

INPUMCHATH OCHOBHBLIC OIICpallvn MBICITUTEIIBHOM JCATCIIBHOCTH — aHaJIUu3 U
CHUHTEC3, CPAaBHCHUC, O606IJ_ICHI/IC, CUCTCMATU3al[UI0, BBIABJICHUC MPUYUHHO-
CICACTBCHHBIX CBs3CH — IJid U3Y4YCHUA CBOICTB B€OICCTB M XUMHUYCCKHUX
peaKHHﬁ; C€CTCCTBCHHOHAYYHBIC MCETO/AbI ITO3HAaHUA - Ha6JIIOZ[eHI/Ie,

U3MepeHue, MOICIMPOBAaHUE, SKCIIEPUMEHT (pealIbHbII U MBICIIEHHBIN)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA
8 KUIACC

Kon

11

IIpoBepsieMblii 3J1EMEHT COAECPKAHMS
IlepBoHaUaIbHBIE XUMUYECKUE TTOHATHS
[Ipenmer xumun. Ponp XMMHUM B KHA3HU 4YEJIOBEKAa. XUMHS B CUCTEME HayK. Tena u

BemecTBa. du3ndeckre cBOCTBA BC€IICCTB. AFpCFaTHOC COCTOsSIHHEC BCIICCTB

1.2

1.3

14

1.5

1.6

1.7

Ilousarue o MCTOAAaX IIO3HAHHA B XHUMMHHU. UucTele BellecTBa M CMECH. CriocoOBbl

paszeieHus cMecen

ATOMEI U MOJICKYJIBL. Xumuyecknue 3neMeHThl. CHMBOJBI XUMHUYECKHX 3JIEMEHTOB.

[IpocTbie u CioXKHBIE BEIeCTBA. ATOMHO-MOJICKYJISIPHOE YUE€HUE

Xummnueckasi ¢Gopmyna. BaJleHTHOCTP aTOMOB XHUMHUYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cOCTaBa BewlecTB. OTHocuUTenbHas aroMHas Macca. OTHOCUTENbHas

MOJICKYJIApHas Macca. MaccoBas 10JIsI XUMHYECKOI0 3JIEMEHTa B COCTMHCHHUHI

KommnuectBo BemecTBa. Moisib. MonsipHas Macca. B3anmMocBsa3b KOau4yecTBa, MacChbl U
yuclia CTPYKTYPHBIX €IUHUI] BemlecTBa. Pacuérel mo QopmynamM XUMHYECKHX

COEIMHEHUI

du3znyeckrue U XUMHYCCKHE SBICHUSI. XHMHYCCKAS peakuuga nu e€ IMPpU3HAKH. 3aKoH
COXpaHCHUA MACChbl BCIICCTB. XUMHYECKHE YpaBHCHHA. Knaccmbyn(aunﬂ XUMHNYCCKHUX

peakuuii (COeAMHECHHUS, PA3JIOKCHHUSI, 3aMEIIICHIS, 0OOMEHa)

XUMUYECKUN SKCIEPUMEHT: 3HAKOMCTBO C XMUMHYECKOM MOCYAOW, C MpaBUiIaMu
paboThl B 1abopaTopuu U npuémMamu oOpalieHus ¢ J1JabopaTOpHBIM 00OPYIOBAHUEM,
U3ydeHHe W omnHcaHue (PU3NYECKHX CBONCTB 0OPa3IOB HEOPTraHMUECKUX BEIECTB,
HaOmroneHne (usznyeckux (IUIaBJICHME BOCKA, TasHUE JIbJla, PACTUpAaHUE caxapa B
CTYIKe, KHWIIEHHE ¥ KOHJIEHCAlWs BOJBI) W XHUMHYECKHX (TOpEHHE CBEYH,
IPOKaJIMBaHUE MEIAHOM MPOBOJIOKH, B3aUMOJEHCTBHE Mela C KHCIOTOW) SIBICHHH,
HaOJII0/IeHNE U OTIMCAaHKE MTPU3HAKOB MPOTEKAHNUS XUMUYECKUX PEAKIHi (pa3oKeHne
caxapa, B3aMMOJIEHCTBHE CEpHOM KHUCIOTBI C XJOPUAOM Oapus, pasioxKeHHue
ruapokcuaa menu(ll) mpu HarpeBaHuu, B3aMMOJEICTBHE Kejle3a C PaCTBOPOM COJIH
menu(ll), wu3yuenume cmocoOOB pasfencHuss cMmeced (C MOMOIBIO MarHura,
bmIbTpOBaHKE, BBITAPUBAHNE, JUCTIILIISINS, XpoMaTorpadus), TpOBEICHHE OYHCTKA
MOBAPEHHOM coNu, HAOJIOJEHWE U OIMCAaHWE Pe3yJIbTAaTOB IPOBEJICHHS OIbITa,
WITIOCTPUPYIOIIETO 3aKOH COXPAaHEHHWS MacChl, CO3JaHWE MOJEIeH MOJIEKYI

(IIapoCTepKHEBBIX)

Baxnelimye npencTaBuTeNn HEOPraHUYECKUX BEIIECTB




2.1

Bo3ayx — cmech razos. CoctaB Bo3ayxa. Kuciopos — 3€MEHT U POCTOE BEUIECTBO.
Haxoxaenne kucnopona B mpupoje, Gu3NYecKue U XUMHUECKUE CBOWCTBA (peakuuu
ropenusi). Oxcunel. Ilpumenenue kucinopona. CrnocoObl TOJYYEHHS KHCIOPOJa B
nabopaTopun W HOpoMbiILieHHOCTH. KpyroBopoT kucinopona B mpupopae. O30H —

AJJIOTPOITHAaA MO,Z[I/I(bI/IKaI_II/IH Kucjiopoaa

2.2

TemnoBoil 3pPexT XUMUYECKOW peakiuu, TEPMOXHUMUYECKUE YpaBHEHHsS, SK30- U
OHAOTEPMUYECKUE peakuuu. TOIaMBO: yroib M METaH. 3arpsA3HEHUE BO31yXa,

yCUJIEHUE MapHUKOBOTO 3(pdeKTa, pa3pylieHHe 030HOBOTO CI0s

2.3

Bonopon — nsnemeHT W mpocToe BemiecTBO. HaxoxaeHuwe BoIOpoaa B IPHUPOJE,
(dU3NUECKre U XUMHUYECKHE CBOWMCTBA, MPUMEHEHUE, CIIOCOObI MomydeHus. KuciaoTel u

COJIn

2.4

MounsipHbliii 00bEM Tra30B. PacuéThl 10 XUMUYECKUM YpaBHEHUSM

2.5

2.6

®duznyeckue cBolcTBa BoAbl. Bonma kak pactBoputens. PactBopbl. HacklieHHbIE 1
HEHACBILICHHbIE pacTBOpbl. PacTBopuMOCTh BemecTB B Boje. MaccoBas [ois
BElIECTBAa B pacTBOpe. XMMHUYECKUE CBOWMCTBA BOAbl. OcHOBaHMs. Poib pacTBOpoB B
IPUpPOLE M B JKU3HM 4enoBeka. KpyroBopor Boasl B IpUpoAe. 3arpsA3HEHHE

IpUPOHBIX BoA. OXpaHa M OUUCTKA IPUPOJHBIX BOJ

Knaccudpukanus veopranndeckux coeamaennid. Okcunbl. Kimaccudukarusi okcumaoB:
coneoOpa3ymoiire (OCHOBHBIC, KHCIOTHBIE, aM(OTepHbIe) M HecoJeoOpa3yollue.
Homenknarypa okcngoB. @usndeckne 1 XUMUYECKUE CBOMCTBA OKCUIOB. Iloyuenue

OKCHJOB

2.7

OcHoBanus. Kmaccudukanust ocHOBaHUMiT: MIENOYM W HEPACTBOPHMBIE OCHOBAHUS.
Homenknarypa ocHoBanuii. PU3MYECKHE W XHWMHYECKHE CBOMCTBA OCHOBAHUU.

[Tonyyenue ocHOBaHMI

2.8

Kucnotel. Knaccudukanuss xucnor. Homenknatypa xkucnor. Ousmueckue u
XAMHUYECKUE CBOMCTBAa KHCJIOT. Psag axktuBHoctH MeTaioB H.H. bekerosa.

HOJ'IyLIeHI/IC KHUCJIOT

2.9

2.10

Comu. Homenknarypa cosell. ®Pusznyeckue W XHMHUYECKHE CBOMCTBA COJIEH.

[Tomy4yenue conen

I'enernueckas cBs3b MCKAY KiIaCCaMU HCOPraHUICCKUX COE€UHEHUI

211

XUMHUECKUH SKCIIEPUMEHT: KauyeCTBEHHOE OIpeJIeIeHUe COJEpKaHus KUCIOpoAa B
BO3/yXe, MOJydYeHHe, COOMpaHue, pacro3HaBaHWE M W3YYEHHUE CBOWMCTB KHCIOPOAA,
HaOJroIeHNe B3aMMOJCHUCTBUS BELIECTB C KUCIOPOJIOM U YCJIOBUS BOSHUKHOBEHHS U
npeKpaleHus ropeHus (Toxapa), 03HaKOMIJICHHE ¢ 00pa3liaMi OKCHJIOB U OIMCaHHE

nx CBOﬁCTB, NoJIy4YCHHEC, CO6I/IpaHI/IC, pacno3HaBaHUC U U3YUYCHUC CBOICTB BOAOpOda




(ropenme), B3ammojelcTBHe Bojopoma ¢ okcumom  memu(ll)  (Bo3MOxkHO
UCIIONIb30BaHNE BUICOMATEPUAIIOB), HAOIIOACHHE 00PA3I[0B BEUIECTB KOINYECTBOM |
MOJIb, HUCCJIEJOBaHHE OCOOEHHOCTEW pAcTBOPEHHUS BEUIECTB C  Pa3IUYHOU
PacTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOM MAaCCOBOM JOJIEH
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJEHCTBHME BOJBI C MeTalylaMH (HaTpueM H
KaJplueM) (BO3MOXHO HCIIOJIb30BAHME BHIEOMATEPUANIOB), ONPEAEIEHUE PACTBOPOB
KUCJIOT Y IHEeJOYe ¢ TOMOIIbI0 HMHIUKATOPOB, UCCIEJOBaHHE OOpa3loB
HEOPTaHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOJCHUE H3MEHEHHSI OKPACKU
WHAMKATOPOB B PAacTBOpax KHUCJIOT M ILIEIOYeH, M3y4eHHE B3aHUMOJCHCTBHUS OKCHJIA
meau(ll) ¢ pactBopomM cepHOWM KHUCIOTBI, KHCIOT C METaUIaMH, peaKluid
HEUTpaau3anuy, MOJIyuUeHHEe HEePACTBOPUMBIX OCHOBAHHI, BBITECHEHHUE OIHOIO
MeTajljja IpYruM K3 pacTBOpa COJIM, PELIEHUE SKCIEPUMEHTAJIbHBIX 3aJad IO TeMe

«Baxxnelmue Kiracchl HCOPIraHUYCCKUX COGﬂHHCHHﬁ))

[Tepuoanueckuii 3akoH u [lepuoanueckas cuctema Xxumuieckux snementon J[.1.
MenneneeBa. CtpoeHne aToMOB. XuUMHuuecKasi CBA3b. OKUCIUTEIBHO-

BOCCTAHOBHTCIIbHBIC PCAKIINU

3.1

3.2

[TepBble MOMBITKM KiIacCU(PUKAMKM XUMHUYECKUX 3y1eMeHTOB. IlonsATHe o rpynmax
CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE U IIEIOYHO3EMEIbHBIE METAJUIbl, TaJIOTEHBI,
UHEpTHBIE Ta3bl). OJEMEHThl, KOTOpble 00pa3yloT amM{QoOTepHble OKCHIbI U
TUAPOKCHUIBI

IIepnognueckuii 3akoH. Ilepuomnueckass cucrema XuUMHUYECKHX 3yeMeHToB JI.U.
MenneneeBa. KopoTkonepuoaHas u JuMHHomnepuoaHas ¢opmsl Ileproanueckoit
cucrteMbl xumpyeckux dneMeHToB J[.MI. MengaeneeBa. Ilepuonbl u  Tpynmsl.

Du3nYeCKUl CMBICIT MOpAAKOBOI'O HOMECPA, HOMEPOB IIEpHUOAa U I'PYIIIILI 3JICMCHTA

3.3

Crtpoenue artomoB. CocraB aToMHbIX saep. M3otombl. Onektponbl. CrtpoeHue
3JIEKTPOHHBIX 000J04YeK aTOMOB MepBbIX 20 XMMHUYECKHUX 31eMeHTOB [lepronnyeckoit
cucreMbl JI.1I. MeHnneneeBa. XapakTepUCTHKAa XHMHYECKOTO JJIEMEHTa IIO €ro

nostoxenuto B [lepuognyeckoint cucreme .M. Menneneena

3.4

3.5

BaKOHOMCpHOCTI/I HU3MCHCHUA paauyca aTOMOB XUMHUYCCKHUX OJICMCHTOB,
METAJUIMYECKNX M HEMETAINIMYSCKUX CBOMCTB IIO rpymnmnaM u nepuoaam. 3HaueHUE
HepI/IOIlI/ILICCKOFO 3aKOHa H HCpHOI[PI‘ICCKOfI CHUCTEMBI XUMHUYCCKHUX J3JICMCHTOB IJIA

pa3BUTHSA HayKu U npakTuku. .M. MenaeneeB — yu€HbIi U rpak JaHUH

Xumudeckass  cBsi3b.  KoBameHTHas  (mosisipHass WM HEMOJsIpHAsi)  CBS3b.

SJ'ICI(TpOOTpI/II_IaTeHBHOCTB XUMHYECKHUX 2IeMEHTOB. IoHHAas CBI3b

3.6

Creneup okucieHus. OKUCINTEILHOBOCCTAHOBHUTCILHBIC pCaKkmuu. HpOLICCCBI




OKHCJICHMS B BOCCTaHOBNICHHA. OKUCIUTEIN U BOCCTAHOBHUTEIIHN

3.7

XUMUYeCKUM SKCIICPUMCHT. U3YUCHUC 06pa3u013 B€IICCTB METAIJIOB U HEMECTAJIIIOB,
B3aUMO/CHCTBHE HApOKCHAAa HUHKAa C paCTBOpAaMU KHUCIOT U H.IGJIO‘-IGI;'I, IIpPOBCACHUC
OIIBITOB, WIUIIOCTPUPYIOIIHUX IMPUMEPBI OKHUCIUTEIIBHO-BOCCTAHOBUTCIBHBIX peaKHI/Iﬁ

(ropenue, peakinu pa3ioKeHUs, COCTUHECHHUS)

9 KJIACC

Kon

11

1.2

1.3

14

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

BemectBo n xumunueckas peakuus. Ilosropenue

Ilepuognueckuii 3akoH. lIlepuomnueckass cucreMa XUMHUYECKHX 3ieMeHToB JI.U.
MenneneeBa. CrpoeHne aromMoB. 3aKOHOMEPDHOCTM B H3MEHEHMH CBOWCTB
XUMUYECKHUX 3JIEMEHTOB IIEPBBIX TPEX NEPUOJOB, KN, KAIbLUA U UX COCAUHEHUN B
COOTBETCTBUHU C IOJIOXKEHUEM 2JIEMEHTOB B [leprouueckoil CUCTEME U CTPOEHUEM UX

aTOMOB

CrpoeHue BelecTBa: BUAbl XMMUYECKOM CBS3U. THIBI KPUCTAINIMYECKUX PELIETOK,
3aBUCUMOCTh CBOWCTB BEUIECTBA OT THUMNA KPUCTAJUIMYECKOW PEMETKH W BHUJA
xumuueckor cBs3u. Knaccudukamnuss ©1 HOMEHKIATypa HEOPraHMYeCKHX BEIIECTB
(MexxnyHapoJHas U TpUBUAIbHAA). XMUMUUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIUXCS K
pa3IMyHBIM ~ KJlacCaM  HEOPraHUYeCKHX  COCAUHEHUM, TEeHeTHYecKas  CBs3b

HCOPTaHNYCCKUX BCIICCTB

Knaccupukanus XMMHUECKUX peakuuid MO pa3MyHbIM MpU3HAKaM ([0 YHUCIy U
COCTaBYy YYaCTBYIOIIUX B PEAKIIUU BEUIECTB, MO TEIUIOBOMY 3P HEKTY, 0 U3MEHEHUIO
CTENEHEW OKHCIIEHUS XUMHUYECKHX DJIEMEHTOB, 0 OOpaTUMOCTH, IO YYacCTHUIO
KaTajnzaropa). DK30- U SHJAOTEPMHUECKUE PEAKLUU, TEPMOXUMUYECKUE YPAaBHEHMS.

IToHsiTHE O CKOPOCTH XUMHUUYECKON peaKIuu

[lonsiTne 00 0OpaTUMBIX M HEOOPATUMBIX XMMHMUYECKUX peakuusx. [lonstue o
TOMOTE€HHBIX M TETEPOreHHbIX peakuusx. [IoHATHE O XUMHUYECKOM paBHOBECHHM.
@®akTOpHl, BIUAIOLINE HA CKOPOCTh XUMUYECKON PEAKIIMH U MOJI0KEHHE XUMHUYECKOTO

paBHOBECUSA

1.5

OKHUCTUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIIMH, dJICKTPOHHBIN OalaHC OKUCIUTEIHHO-
BOCCTAHOBUTEIIBHOM  pPEAKIIHH. CocraBineHne  ypaBHEHUW  OKHUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIX peaKuHﬁ C UCITIOJIB30BAHUECM MCTOAA SJICKTPOHHOT' O OamaHca

1.6

Teopust 3JEKTPOIUTUYECKON JUCCOLUMALMHU. OJIEKTPOJIUTHl M HEIIEKTPOJUTHI.

KaTI/IOHLI, aHHUOHBI. MeXaHu3M JUCCOLMALIMA BEIIECTB C Pa3jIMUHbIMU  BUAAMHU




xumuueckor cBsi3u. CreneHp nuccoumanuu. CuiibHble U ciaOble 3JIEKTPOJIUTHL.
Peakumu monHoro ooMeHa. Y caoBHs MPOTEKAaHUS PeaKLUii HOHHOTO OOMEHa, TOJTHbIE
Y COKpallI€¢HHbIE HOHHBIC YpaBHEHUS peakiuii. CBOMCTBA KUCIOT, OCHOBAHUM M COJICH
B CBETE NPEACTABICHUM 00 3ICKTPOJUTHYECKON auccounanuu. KadecTBeHHBIE

P€aKni Ha HOHBI. Ilonsrue o THOPOJIN3E coJieit

1.7

XUMHUYECKUH 3KCIIEPUMEHT: O3HAKOMJICHHE C MOJIEIISIMU KPUCTALUTHYECKUX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METAIIOB U HEMETAIUIOB (TpaduTa U ajiMasa), CIOKHBIX
BEIIECTB (XJIOpUJAa HATPHs); HCCICAOBAaHUE 3aBHCUMOCTH CKOPOCTH XHUMHYECKOU
PEaKIuu OT BO3JICHCTBUS PA3IHUHBIX (DAKTOPOB; UCCIEAOBAHUE IEKTPOIIPOBOTHOCTH
pPacTBOPOB BEIECTB, MPOIECCA TUCCOIMALMN KUCIIOT, MIEJI0YeH U colieid (BO3MOYKHO
UCIIOJIb30BAaHUE BUJCOMATEPHATIOB); TIPOBEACHHUE OIBITOB, HIUIFOCTPUPYIOIINX
NPU3HAKH MTPOTEKAHHS PEaKIMii MIOHHOTO 0OMeHa (0Opa3oBaHME OCajKa, BBIIACICHHE
raza, oOpa3oBaHHE BO/JIbl); OMBITOB, WJUTIOCTPUPYIOIIUX MPUMEPHl OKHCIUTEIBHO-
BOCCTAHOBUTEIIbHBIX peakuui (TOpeHHe, pPEaKIMU pPa3IoKEHUs, COCIAUHCHUS);
Pacrio3HaBaHUC HEOPTraHUYCCKUX BCHICCTB C IMOMOMLIBIO KaYCCTBCHHBIX peaKuHﬁ Ha

HOHBI; PCHICHHUEC 3KCIICPUMCHTAJIbHBIX 3a1a4

Hewmeranisl 1 uxX cOeIMHEHUS

2.1

2.2

OO0mast xapakrepucThka rajoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEpHbIE
crerieHu oOkucieHus. CTpoeHne ¥ (PU3MUYECKHE CBOMCTBA NPOCTHIX BEIIECTB —
rajloreHoB. XHUMHUYECKHME CBOWCTBA Ha HpUMEpe XJopa (B3aUMOJEHCTBHE C
MeTaJlJlaMHi, HeMeTaulaMH, Menodamu). XiopoBojgopoa. ComnsHas — KHUCIIOTa,
XUMHYECKHE CBOWCTBA, NOJIy4eHHE, IPUMEHEHME. JlelicTBHE XJ10pa U XJIOPOBOIOPOAA

Ha OpraHuv3M 4€JIOBCKaA. Baxueiimme XJIOpHUABI 1 X HAXOXICHHUEC B ITPUPOJIC

OO6mas xapakrepucTtuka 31eMeHToB VIA-rpynnbel. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3HUECKHE CBOICTBA MPOCTHIX
BEIIECTB — KHUCJIOPOAA M Cephbl. AJUIOTPOIIHBIE MOAM(UKALNMU KHCIOPOAA M CEpHI.
XuMuyeckue cBorcTBa cepbl. CepoBOOPO, CTpoeHHUE, (PU3NUECKUEe U XUMHUYECKHE
cBoiicTBa. OKCHIBI Cepbl KaK MPEACTaBUTENN KHCIOTHBIX OKCUAOB. CepHas KUCIOTa,
¢uznyeckue U XMMUYECKUE CBOICTBa (0OIIME Kak MPEJCTaBUTENS Kilacca KUCIOT U
cneuuduyeckre). XUMHUYECKHE pEAKLUH, JIeKallue B OCHOBE IPOMBIIUIEHHOTO
crocoba mnosyueHust cepHoW KucioTel. IIpumenenuwe. Coam CepHOHW KHUCIOTHI,
KadecTBEHHast peakuus Ha cyibdar-uoH. HaxoxneHue cepbl U e€ coelMHEHHH B
npupose. XUMHYECKOE 3arps3HEHHE OKpYXalolled cpenbl COEAUHEHHUSIMH Cepbl
(KHCTIOTHBIE ~ JOXKIM, 3arps3HeHHe BO3AyXa UM BOJOEMOB), CIIOCOOBI  €ro

MPEIOTBPALICHUS




2.3

2.4

OO6mas xapakTepuctuka 3yeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIECHUS. A30T, paclpocTpaHeHHe B MpUpoJe, husnyeckue
U XMMHYecKHe cBoicTBa. KpyroBopor a3ora B npupojie. AMMHAK, ero GpuU3n4eckue u
XUMHUYECKHE CBOICTBA, OJTy4YeHUe U npuMeHenue. Coau aMMOHHUSA, UX (pu3nyeckue u
XMMHUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakuus Ha HOHbl aMMOHMSL.
A3OTHas KHUCJIOTa, e€ monydeHue, (pu3nyeckrue 1 XMMHUYeCKnue CBOMCTBa (00Imue Kak
IpeJCTaBUTeNs Kjacca KUCJIOT U crneuugpuyeckue). Vcnonb3oBaHue HUTPATOB U
coJiell aMMOHHsI B KaueCTBE MHHEPAJIbHBIX yHO0OpeHHH. XUMHUECKOE 3arpsi3HCHHE
OKpYy’Karolled cpenbl COEQUHEHUSMHU a30Ta (KHCIOTHBIE JIOKAM, 3arps3HeHHe

BO3]1yXa, MOYBBI U BOJJOEMOB)

®ocdop, amnorponHble Moaudukanmuu QGocdopa, QHUINUECKUE U XUMHUYECKHE
cBoiictBa. Okcun docdopa(V) u dochopnas kucinora, GuU3NUIECKHE U XUMHUECKUE
cBOlicTBa, mosyueHue. Vcnonp3oBanue ¢ochaToB B KauecTBE MHUHEPAITBHBIX

ynoopeHuit

2.5

2.6

O6mas xapakrepuctuka 31eMeHTOB |V A-rpynmel. OCOGEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHblE CTENEHM OKHUCIECHUA. YTJepoJ, aUIOTPOIHble MoAU(pUKAIIH,
pacrpocTpaHeHHe B MpUpPOje, (HU3UYECKUE M XMMHUYECKHE CBOMCTBA. AncopOrus.
Kpyrosopot yrineponaa B npupoae. Okcuasl yriiepoaa, ux GU3n4IecKue 1 XUMUIECKHE
CBOWCTBa, JICHCTBHE Ha IKMBBIC OPraHU3MBI, IMOJYYCHHE W IPHUMCHEHHE.
DKoJIorH4ecKue TmpoOsiemMbl, CBs3aHHble C okcuaoMm yraepona(lV); rumoresa
r7100abHOTO MOTEIUICHUS KJIMMAaTa; MapHUKOBBIA 3(PQeKT. YroipHas KHCIOTa U €€
COJIM, HuX (i)I/ISI/ILIeCKI/IC U XHMHUYECCKHE CBOﬁCTBa, MOJIYUYCHHUEC U TIPUMCHCHHUC.
KavecTBeHHass peakuus Ha kapOoHaT-uoHbl. Vcmonb3oBaHue kapOOHATOB B OBITY,

MCIUIHUHE, ITPOMBIINIJICHHOCTHU U CEJILCKOM XO3SICTBE

[lepBonavanbHble TOHATHA 00 OPraHUYECKHX BEIIECTBAX KaK O COCAMHEHUSX
yriaepoaa (MeTaH, 3TaH, 3TWJEH, alleTUIEH, 3TaHOJ, TJIMUEPUH, YKCYCHAs KUCIOTA).
Hx cocTtaB u xummudeckoe crpoeHue. [loHaTne o GMOJOTHYEeCKH Ba)KHBIX BEIIECTBAX:
JKupax, Oenkax, yriaeBojax — M X poJik B KU3HH YelloBeKa. MaTtepuanbHOe €JUHCTBO

OpTraHU4YC€CKUX U HCOPIraHNYCCKUX COE€IUHEHUI

2.7

Kpemuuii, ero ¢usnueckue W XMMHYECKHE CBOWCTBA, MOJy4YEHHE M TNPUMEHEHHE.
Coenunenus kpemHus B npupoze. O0ume npeacrasienus o6 okcuae kpemuusi(1V) u
KpeMHHEBOM kuciore. CHIMKATBl, HMX HCHOJIb30BaHME B OBITY, MEAULUHE,
NPOMBIIIICHHOCTH. BaXHeWIne CTpOuTeNbHBIE MaTepHalibl: KepaMHKa, CTEKJIO,
1eMeHT, OeToH, kene3o0eroH. I[IpoGmembr  Ge30macHOr0  MCHOJB30BAHUSA

CTPOUTCIIbHBIX MAaTCPUAJIOB B HOBCe)IHeBHOﬁ KHU3HU




2.8

XUMHUYECKUN IKCIIEPUMEHT: M3ydeHHEe 00pas3IoB HEOPTAaHMYECKUX BEIIECTB, CBOWCTB
COJITHOW KHCJIOTBI, MPOBEJCHHE KAueCTBEHHBIX pEAKIUH Ha XJIOPUA-UOHBI U
HaOJI0/ICHUE TPU3HAKOB HUX IMPOTEKaHUS; OMbITHL, OTpakarolue QU3NYECKUEe U
XMMUYECKHE CBOWCTBA TajOr€HOB M MX COCAUHEHUN (BO3MOXKHO HCIIOIb30BAHUE
BUJICOMATEpHUAiOB); O3HAKOMJICHHE C oOpa3lnamMu XJIOPUIOB (TaJIOT€HUIOB);
O3HaKOMJICHHE ¢ 00pa3laMu cepbl U €€ COCAMHEHUSMHU (BO3MOXHO HCIIOIb30BaHHE
BUJICOMATEpHAIIOB); HaOJIIOJIEHUE TMpoliecca OOYIIIMBaHMS caxapa IOJA JAeWCTBUEM
KOHLIEHTPUPOBAHHOW  CEPHOM  KHUCJIOTBI, M3YYEHHE  XUMHUYECKUX  CBOWCTB
pa30aBIeHHON CEepHOI KUCIOTHI, MPOBEICHNE KAYeCTBEHHOMN peakluu Ha cyibdar-
WOH W HaONIOJICHWE TpU3HAaKa e€ MPOTEeKAaHWs, O3HAKOMJICHHE C (HU3HMUECKUMU
cBoiictBamu a3zora, Qocdopa U uUX coeAUHEHUH (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHAIIOB), oOpa3naMu a30THBIX W (HOCHOPHBIX YIOOpPEHU; TOTydYCHHE,
coOupaHue, pacrno3HaBaHHE W H3y4YCHHE CBOWCTB aMMHakKa; MPOBEACHUE
KaueCTBCHHBIX PEaKIMii Ha MOH aMMOHUS U (ocdaT-HOH U U3ydeHUE NMPHU3HAKOB MX
MIPOTEKAHUs, B3aUMOJICUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTBI C MEIbIO
(BO3MOKHO HCIIOJIb30BaHHUE BHJIEOMAaTEPHUAJIOB); HU3y4YCHUE MoJenen
KPUCTAINIMYECKUX pEmETOK anmasza, rpaduta, (QymnepeHa; O03HAKOMIICHHE C
MPOIIECCOM  ancopOIMKM  PACTBOPEHHBIX BEIICCTB AKTUBHUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTUBOTasa; IMOIYy4YeHHE, COOMpaHHe, PAClO3HABaHHE W HU3YYCHHE
CBOMCTB YIJIEKHCJIOTO Ta3a; MpPOBEJIECHHWE KAaueCTBEHHBIX pEakluil Ha KapOoHAT- M
CUJIMKAT-WOHBI M U3YYEHUE MPU3HAKOB UX MPOTEKaHUs; O3HAKOMIIEHUE C MTPOIYKLIUEN
CHUJIMKATHOW TPOMBIIIJIEHHOCTH; pEIIeHUE SKCIEPUMEHTAIBHBIX 3a/lad 10 TEeMe

«BakHelnye HeMeTauibl U UX COSTUHEHUS

MeTaisl ¥ UX COSAUHEHUS

3.1

3.2

3.3

OOmast XxapakTepuCTHKa XMMHYECKHUX 3JIEMEHTOB — METAJJIOB Ha OCHOBAaHUHU HX
nosioxkenus B [lepuoguueckoil cucreMe xumudeckux aemeHTos [I.1. Menneneesa u
cTtpoeHuss atoMoB. CTpoeHue MmeTtasioB. Mertamindeckass CBA3b M METaJUIMYECKas

KpUCTAJIIMYECKAsl peIIETKA. DIEKTPOXUMUUECKUM Psil HAllPsSHKEHUH METalIoB

Ouznyeckue M XUMHUYECKHe CBOWCTBa MeTaioB. OOIIMe CrMocoObl MONyYeHUs
MeTauioB. [loHSITHE O KOPPO3HMM METAJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI HX OT
koppo3uu. CruiaBsl (CTalb, YyTYH, NIOPATIOMUHUN, OpOH3a) U UX PUMEHEHHE B OBITY
N MPOMBIINIJIICHHOCTH

[[lemounple MeTayutbl: MOJOXKEeHHE B Ilepuomnyueckord CHCTEeME€ XHWMHYECKHX
sanemenToB J[.MI. MenzaeneeBa; CTpoeHHME HMX aTOMOB; HaXOXIEHUE B MPHUPOJE.

duznyeckue U XUMHUYECKHE CBOWCTBA (Ha mpuMepe HaTpus U Kanus). OKcuuabl u




TUAPOKCHUBI HATPHUA U KaJIUA. HpI/IMeHCHI/IC MICTOYHBIX METAJIJIIOB M UX COCI[I/IHGHI/Iﬁ

3.4

[IlenoyHo3emenbHbIE METAUIbl MarHu W KajblUi: mosiokeHue B I[lepuoanueckoit
cucreme xumuyeckux oanemeHtoB J[.M. MenneneeBa; cTpoeHHE HX aTOMOB;
HaxoXxeHue B npupoje. Pu3nyeckue U XMMUYECKUE CBOMCTBA MarHusi U KaJbLIUS.
Baxneiimue coequHeHMsl Kaiblus (OKCHI, TMAPOKCHI, coiH). JKECTKOCTh BOIBI U

CrocoObl e€ yCcTpaHeHus

3.5

Amomunuii: nonoxxenue B Ilepumonnueckod cucreMe XUMHYECKHX 3jeMeHToB .M.
MenpeneeBa; CTpoeHHE aTOMa; HaXOXJeHUEe B mpupoae. Ouznyeckue U XUMHUECKUE

CBOICTBA aTIOMHUHUA. AM(i)OTCpHBIC CBOMCTBa OKCHnaa U THIPOKCHUaa a ITFOMUHUS

3.6

3.7

Kenezo: mnonoxenne B Ilepuwoanueckod cucreme XUMHUYECKHX 3ieMeHToB J[.U.
MeHneneeBa; CTpOCHHE aTOMa; HaXOXACHUE B Tpupojie. Du3nuecKkne U XUMHUICCKHE
cBoiicTBa xene3a. Okcunpl, ruapokcuasl u conu sxenesa(ll) u sxeneza(lll), ux cocras,

CBOMCTBA U IOJyYEHUE

XUMHUYECKUH 3KCIIEPUMEHT: O3HAaKOMJICHHE ¢ 00pa3liaMM METaJUIOB M CILIaBOB, MX
(U3HYECKUMU CBOWCTBAMU; M3yYCHHUE PE3yJbTATOB KOPPO3UU METAIOB (BO3MOXKHO
UCIIOJIb30BaHUE BUICOMATEPUAIIOB), OCOOCHHOCTEH B3aMMOICHCTBHS OKCHIA KAJIbIIUS
U HaTpus C BOAOW (BO3MOYKHO HCIIOJIB30BAaHUE BHICOMATEPHAIIOB); HCCIIECIOBAHHE
CBOWCTB IKECTKOM BOJBI; TpoIlecca TOPEHUS JKejlne3a B KHCIOpoJe (BO3MOMKHO
UCIIOJIb30BaHNE BUICOMATEPHUAJIOB); MPU3HAKOB MPOTEKAHUS KAYECTBECHHBIX PEaAKIIUN
Ha MOHBI (MarHus, Kanblus, amoMunus, nuaka, xenesa(ll) u xenesa(lll), mexu(ll);
HAOJI0/ICHUE W ONHMCAaHUE MPOIIECCOB OKPAIIMBAHMS TIAMCHH MOHAMHU HATPHS, KaJIUs
U Kanblus (BO3MOXKHO  HCIIONIb30BaHHME BHAEOMATEpUANOB); HCCIEAOBaHUE
aM(pOTEepHBIX CBOWCTB THAPOKCUIA ATIOMUHUS ¥ THAPOKCHIA IIMHKA;, pEIICHUE

OKCIICPUMCHTAJIBHBIX 3a/1a4 I10 TEME «BakHele MeTaljIbl M UX COSIUHECHUSI

XUMHS U OKpY>KaroIlas cpena

4.1

Hosrlie MaTepurajibl U TCXHOJOIUH. BemectBa u MaTcpHuaJibl B MMOBCEAHEBHOM >KHU3HU
qenoBeka. XUMUS U 310pPOBEEC. be3omacHoe HCIONIB30BaHKUE BEIICCTB M XMMHUYCCKHX

peaKI.lPII’I B 6HTy. HepBa;I MoMoIb IMpuU XUMHUYCCKUX 0KOI'aX U OTPABJIICHUAX

4.2

4.3

OCHOBBI DKOJIOTUYECKOM TI'PaMOTHOCTU. XHMHUECKOE 3arpsA3HEHHE OKpYKarollen
cpensl IIJIK. Ponp XumMum B pemieHun HsKosoruyeckux mpodnem. I[lpuponaHbie
UCTOYHUKU YIJIEBOJOPOAOB (Yrojib, NPUPOAHBIA Ta3, HePTh), MPOIYKTHI HX
nepepaboTKH, UX POJIb B ObITY U MPOMBIIUIEHHOCTH

XVUMUYECKUN SKCIIEPUMEHT: HU3yuyeHue 00pa3lioB MarepHalioB (CTEKJIO, CIUIaBbl

MCTAJIJIOB, IOJIMMCECPHBIC MaTepI/IaJ'IBI)




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

Kon
NpoBePSIEeMOro
TpeOoBaHUSA

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM 0a30BOr0 YPOBHS
0CBOEHNSI OCHOBHOI 00pa30BaTeILHON NPOrPaMMbl OCHOBHOI'0O 00111€r0
oOpa3oBanus Ha ocHoBe PI'OC

1

IIpencrapienue:

11

0 II03HAaBAECMOCTH SIBJICHHI npupoabl, IOHUMAHUC O0O0BEKTUBHOM 3HAYMMOCTHU
OCHOB XHMHUYCCKOMH HAayKH KakK o0ractu COBpPCMCHHOI'O CCTCCTBO3HAHUA,
KOMIIOHCHTA 06H.IeI>i KYJIbTYPbl H HpaKTHHCCKOﬁ JACATCIIbHOCTH YCJIOBCKA B
YCII0BUAX COBPEMCEHHOI'O O6HICCTBa; IIOHUMAaHHUEC MCCTa XUMHH CPpCIU APYrux

C€CTCCTBCHHBIX HAYK

1.2

1.3

0 HAY4YHBIX MCTOJAaX IIO3HAHUA, B TOM UYHUCIC OKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOAAaxX HCCICAOBAHWA BCUHICCTB W H3YUYCHHA XHUMHUYCCKUX
peaKuHﬁ; YMCEHHUC HCIIOJIB30BaTh MOJCIIN IS 0OBsICHEHHS CTPOCHHUA aTOMOB H

MOJIEKYII

0 cdepax mnpodecCHOHATLHONW JEATEIILHOCTH, CBSA3aHHBIX C XHMHEH U
COBPCMCHHBIMH TCXHOJOIrusAMH, OCHOBAHHBIMU Ha JOCTHKCHUAX XUMHUYECKOHU
HAyKH, YTO MO3BOJIUT OOYYAIOUIMMCS paccCMaTpUBaTh XUMHIO Kak chepy cBoei
Oynymieil nmpodeccuoHaNbHON JEATEeIbHOCTH W CHAENIaThb OCO3HAHHBIM BBHIOOD
XUMHUHM Kak Tpo(UIbHOrO MpeAMeTa MpH IMepexofe Ha YpPOBEHb CPETHEro

o01ero oopa3oBaHus

Bianenne cucremMoll XUMUYECKHX 3HAHUM M YMEHHE NIPUMEHATH CHUCTEMY

XUMHUYCCKUX 3HaHPII>i, KOTOpas BKIIKOYACT:

2.1

BAXHEHIINE XMMUYECKHE TOHATHUSA: XUMUYECKUH HJIEMEHT, aTOM, MOJIEKYyJa,
BEIIECTBO, MPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOIHAS U HEOAHOPOIHASI CMECH,
OTHOCHUTEIIbHBIE aTOMHAsI U MOJIEKYJISIpHAsI MacChl, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJIIpHAs Macca, MOJISIPHBIA O0BEM, OKCHI, KHCIOTa, OCHOBaHHE, COJIb
(cpemusisi), XUMUYECKas PEaKIUs, PEaKIMi COCTUHECHUS, PEaKINH Pa3JIoKeHUs,
pEeaKIuy 3aMeIIeHHs], peakuuu OOMeHa, TEeIuioBOoM A(D(EKT peakimuu, dK30- U
SHAOTEPMUYECKUE PEAKIMU, PACTBOP, MAcCOBask JAOJS XMMHUYECKOIO 3JIEMEHTa B
COETMHEHUH, MacCOBast JI0JIS M MIPOIIEHTHAsI KOHIIEHTPAIIKs BEIIECTBA B PaCTBOPE,
AP0 aToMa, DIIEKTPOHHBIA CJIOW aroMa, aTOMHas OpOUTalb, PagUyCc aTroma,

BaJICHTHOCTb, CTCIICHDb OKUCJICHUA, XUMHUYCCKas CBA3b, SJICKTPOOTPULATCIIBHOCTD,




2.2

2.3

MOJIIpHAsl W HETIOJIIpHAsi KOBAJICHTHAs! CBs3b, MOHHAS CBS3b, METAJUTHUECKAs
CBSI3b, KpHCTAIMYECKass pemérka (aToMHas, WOHHAs, MeETajTH4ecKas,
MOJICKYJISIpHAsI), HWOH, KaTHOH, AaHHWOH, OJJIGKTPOJIUT ©  HEJICKTPOJIUT,
AIIEKTPOJIUTUICCKAsT JUCCOLMAIIMS, PEaKIMd HOHHOTO OOMEHa, OKHCIUTEIhHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIMH, OKHUCIWTEIh M BOCCTAHOBHUTENb, OKHCICHUE H
BOCCTAHOBJICHHE, JJICKTPOJIM3, XHMHUYECKOE paBHOBECHE, OOpaTHMbBIE U
HeoOpaTuMble PEaKIMK, CKOPOCTh XMMHUYECKOH peakmuu, karamusatop, [1JIK,
KOPpO3Usl METAJLJIOB, CILIABbHI

OCHOBOIIOJIATAIONIME  3aKOHbl ~ XMMHH:  3aKOH  COXPaHEHUs  MaccChl,
nepuoanuecknii 3akoH [[.11. MeHneneeBa, 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH
ABoraapo

TEOPUH XUMHUHU: aTOMHO-MOJIEKYJISIpHAsI TEOpHs, TECOpHUS DICKTPOTUTHUYECKOM

IUCCOLIMAIAA

Bnanenue ocHoBamMu XHUMHYCCKOM I'PaMOTHOCTH, BKJ'II-O‘-IEIIOH.[CI‘/'IZ

3.1

3.2

YMEHME MPAaBUIBHO HCMOJIb30BaTh M3YUYEHHBIE BEIIECTBA M MaTepuaibl (B TOM
YuCcie MUHEpalIbHbIE YI0OpeHUs, METAUIbl U CIUIABBI, IPOAYKTHI IIepepadOTKU
IIPUPOJIHBIX MCTOYHUKOB YTJIEBOJOPOJIOB (YIJs, MPUPOAHOIO rasza, HepTH) B
OBbITY, CEJIbCKOM XO34HCTBE, HA MPOU3BOJCTBE U IOHUMAHHUE 3HAUYEHUS JKUPOB,
OeNKoB, YIJIEBOJOB JJIsi OpraHu3Ma YeJOBEeKa; YMEHHUE IPOTHO3UPOBATh
BIMSHUE BELIECTB U XUMHUYECKMX IIPOLECCOB HA OPraHU3M 4YEJIOBEKa H
OKPY’KaIOIIYIO IIPUPOJIHYIO CPERY

YMEHHME HHTETPUpPOBaTh XUMHUUYECKHE 3HAHUS CO 3HAHMSIMHM JAPYTUX YUEOHBIX

npeamMeTOB

3.3

HaJIM4YME OIbITa pabOThl C PA3IMYHBIMU UCTOYHUKAMHU MH(OpMAIMK [0 XUMHHU
(HaydHas W HAy4yHO-TIONYJSpHas JHUTepaTypa, CJIOBapu, CIPaBOYHMKH,

UHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTHBHO OLICHUBATb HH(bOpMaHHIO 0 BCIICCTBAX, UX NPCBPALICHUAX
U TMPAKTUYCCKOM MNMPHUMEHCHUHW W YMCHHC HCIIOJb30BATh e€ nmsa pemicHuA

y‘{e6HO-H03HaBaTCJ'ILHLIX 3aJad

Bnanenue ocHOBaMHM MOHATUWHOIO anmapara U CUMBOJIMYECKOTO A3bIKA XUMHUHU
JUISL COCTaBJICHHS (DOPMYJT HEOPTAaHMUYECKUX BEIIECTB, YPABHCHHH XMMHYECKUX

peakuuii; ocHoBaMu XxuMuieckoit HomenknaTypsl (IUPAC u TpuBHanbHOIR)

YMenne oOBACHITH CBA3h MOJIOKEHUS dJieMeHTa B [lepronnueckoit cucreme c
YUCJIIOBBIMU XAapAaKTEPUCTUKAMU CTPOEHHS AaTOMOB XHWMHUYECKHX HJIEMEHTOB

(coctaB m 3apsa  sapa, oOmee YHCIO JJIEKTPOHOB), pachpeneieHueM




3JIEKTPOHOB IO YHEPreTUYECKMM YPOBHSIM aTOMOB IIEPBBIX TPEX IMEPUOAOB,
KaJlusg U KaJlbLIus
IIpencraBinenue o0 NEPUOAUMYECKOW 3aBUCUMOCTM CBOWCTB XMUMHUYECKUX

3JICMCHTOB (pazu/lyc aToMa, SHCKTpOOTpI/IHaTeJ'IBHOCTB), IMPOCTBIX W CJIOXKHBIX

° BEUIECTB OT IIOJIOKEHUs 3iIeMeHTOB B Ilepuoauueckoil cucreme (B Maiblx
nepuoAax M riaaBHbIX MOATPYIINAX) U AJIEKTPOHHOTO CTPOSHUS aToMa
7 YMeHue KiraccupuIimpoBarh:
7.1 XUMHUYECKHE JIE€MEHTHI
7.2 HEOPraHWYECKHE BEIIECTBA
7.3 XUMUYECKHUE PEaKIINI
8 YMeHue ornpenensrs:
8.1 BAJICHTHOCTh M CTETIEHb OKUCJICHUSI XUMUYECKUX AJIEMEHTOB, 3apsi/] HOHA
8.2 BUJ XUMHYECKON CBSI3U M THUI KPUCTAJUIMYECKON CTPYKTYPHI B COSAMHEHUSIX
8.3 XapakTep Cpeabl B BOAHBIX PACTBOPaX BEIMIECTB (KUCIOT, OCHOBAHHIA)
8.4 OKHUCJIUTEb U BOCCTAHOBUTEIH
9 YMeHue xapakTepu3oBarh (pu3nueckre U XMMUYECKHUEe CBOMCTBRA:
9.1 MPOCTHIX BEIIECTB (KUCIOPOA, 030H, BOJIOPOA, rpadut, anmas, KpeMHHI, a30T,
' docdop, cepa, XJI0p, HATPUI, KaJIHi, MATHHHA, KaJIbITUI, aTFOMUHUH, JKEJIe30)
CIIO)KHBIX BEIIECTB, B TOM YHCJE HMX BOJHBIX pPacTBOPOB (BOJA, aMMHAK,
XJIOPOBOAOPO, CEPOBOIOPOA, OKCHABI U TUAPOKCUABI MeTamuioB |-IIA rpymm,
9.2 amomunus, menu (I), muuka, xenesa (11 u 1), okcunsr yraepona (Il u 1V),
kpemuus (1V), azota u ¢pochopa (11l u V), cepsr (IV u VI), cepaucras, cepHas,
azoTucTas, a3oTHas, pochopHas, yrojibHas, KpeMHHEBAsI KMUCJIOTA U UX COJIH)
MPOTHO3UPOBATh W XapaKTEpHU30BaTh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX
9.3 COCTaBa U CTPOCHMS, NMPUMEHEHHUE BEIIECTB B 3aBUCUMOCTH OT MX CBOMCTB,
BO3MOYXHOCTH NMPOTEKAHMSI XUMHYECKUX TPEBPALICHUN B Pa3IMUHBIX YCIOBHSIX
10 YMeHHne COCTaBIISATh MOJEKYJSIpHbIE M HMOHHBIE YpaBHEHHUS pEakiuii, B TOM
qHce:
10.1 peaxiuii HOHHOTO OOMeHa
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKLUi
10.3 WITIOCTPUPYIOIINX ~XUMHYECKHE CBOWCTBA W3YYEHHBIX KJIACCOB (TPYIIIT)
' HEOPraHMYECKUX BEIIECTB
10.4 HOJTBEPKIAIOIINX T€HETUYECKYI0 B3aUMOCBS3b MEX/ly HUMH




11

YMeH#ue BIUUCIATh (IPOBOIUTE PACUEThI):

OTHOCHUTCIIBHYIO MOJICKYIISAPHYIO W MOJIIPHYIO MacCChbl BCHIECTB, MacCCOBYIO

td JIOJTF0 XUMHUYECKOTO AJIEMEHTA B COSIMHEHUH
11.2 MAaCCOBYIO JIOJIFO BEILIECTBA B PacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 [0 YpPaBHEHUSM XUMHUYECKHX PEaKIUil M HaXOAWUTh KOJMYECTBO BEIIECTBA,
' 00BEM U Maccy peareHTOB WIH MIPOIYKTOB PEaKIUU
12 Bunanenue (3HaHue OCHOB):
OCHOBHBIMM METOJaMHM HAy4YHOTO TIO3HaHUS (HAOIIOACHHE, W3MEpEeHHUE,
12.1 SKCTIIEPUMEHT, MOJCIMPOBAHUE) TPH M3YYCHHHM BEIIECTB W XHUMHUYCCKUX
SIBJICHHIA; yMEeHUE C(HOPMYITHPOBATH TPOOIEMY H MPEIUIOKUTD IMYTH €€ perIeHus
122 Oe3omacHOil pabOThl ¢ XMMHUYECKUMH BEIIECTBAMHU, XMMHYECKON MOCYAOU U
' 1a00paTOPHBIM 000PYIOBaHHEM
mpaBWJiaMd O€30MaCHOTO OOpalleHus] C BELIECTBAMH, HCIOJIb3yEMbIMH B
MOBCEHEBHOM JKMU3HU, MPaBIJIAMH TTOBEICHUS B LENSAX COEPEKECHNUS 310POBhS U
12.3 OKpYKarolllel MpUPOTHON Cpe/bl; TOHUMaHKe Bpeaa (0MacHOCTH) BO3ACHCTBUS
Ha JKUBBIC OPraHU3MBl OIpPEICIEHHBIX BEIIECTB, CIIOCOOOB YMEHBIICHUS W
MPEIOTBPALICHHS UX BPEIHOTO BO3ACHCTBUS
13 Hanuuue mnpakTUYeCcKWX  HABBHIKOB  IUIAHUPOBAHUS U OCYIIECTBJICHHUS
CIICAYIONINX XUMUYECKUX IKCIIEPUMEHTOB!
U3ydyeHHe M ONUCaHHe (PU3UYECKUX CBOWCTB BELIECTB; O3HAKOMIIEHHE C
13.1 (UBHYECKUMU W XHMHWYECKUMHU  SBJIICHUSMHU; OIBITHI, HWJLTIOCTPUPYIOIIHE
MPU3HAKY MPOTEKAHUS XUMUYECKUX PEaKIUit
13.2 u3yueHue crocoOoB pa3zeseHHs cMecel
NOJydeHHUEe KHUCJIOpOJa M M3y4YeHHE €ro CBOMCTB; IOJy4€HHE BOAOpOAa MU
13.3 U3y4eHHE €T0 CBOMCTB; MOJYYCHHE YITIEKHCIIOTO ra3a U U3y4eHUE ero CBOWCTB;
NOJIy4eHHEe aMMHUaKa U U3y4E€HHUE ero CBOWCTB
13.4 [IPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHOW MAacCCOBOW JOJIEW PAaCTBOPEHHOIO
' BEIIECTBA
135 NPUMEHEHHE MHAWKATOpOB (JlakMyca, METWJIOpaHka U (eHoi(TalenHa) JUis
' OTIpeIeNIeHuUs XapaKTepa Cpeibl B pAaCTBOPAX KUCIIOT U IIeI0uei
WCCIIE/IOBAHNE ¥ OITMCAaHWE CBOWCTB HEOPTaHMYECKHX BEIIECTB pPa3IMYHBIX
13.6 KJIaCCOB; M3YyYCHUE B3aMMOEHUCTBUS KHCIOT C METAJUIaMH, OKCHJIaMHU METaJLIOB,

PaCTBOPpUMBIMM KW HEPACTBOPHUMBIMHU  OCHOBAaHUAMHU, COJIAMH; TIOJTYYCHHC




13.7

HEPAaCTBOPUMBIX OCHOBAHMIL; BHITECHEHHE OJHOTO MeTaljla IPYTUM U3 pacTBopa

COJIM,; UCCJICAOBAHHC aM(I)OTepHBIX CBOMCTB THUAPOKCUIAOB AJIIOMHUHUA U TUHKA

pelieHue SKCHEPUMEHTAIbHBIX 3afad 1o TemaM: «OCHOBHBIE KJIACCHI
HEOPraHUYECKUX  COCIMHEHUI; «INEKTPOIUTHYECKAS  JUCCOLHUALIUSY;
«Baxknennine HeMeTalllIbl U UX COCOUHCHUSY, «BakHeHIIne MeTalulbl M HUX

COCOAUHECHUA»

13.8

XUMHYECKHE OKCIEPUMEHTHI, WLUTIOCTPUPYIOIINE TIPU3HAKA TPOTEKAHUS
peakuuii MOHHOTO OOMEHA; KAa4eCTBEHHBIC PEaKIMH Ha MPUCYTCTBYIONINE B
BOJHBIX pPACTBOpax HOHBI: XJOPUA-, OpOMHI-, HOAUA-, Cyiabdar-, docdar-,
KapOOHAT-, CHJIMKAT-aHUOHBI, TUIPOKCUI-UOHBI, KATUOHBI AMMOHUS, MAarHus,

KaJIbIIMS, ATFOMUHMUS, Jkere3a (2+) u xkenesa (3+), meau (2+), muHKa

14

YmMmenune:

141

MNpEACTaBJIATb PE3YJIbTAThl 3KCIICPUMCHTA B cbopMe BBIBOJOB, A0OKa3aTCIbCTB,

Fpa(bHKOB n Ta6J'II/II_I U BBIABJIATH OMIIMPHUYCCKUC 3aKOHOMEPHOCTH

14.2

YCTaHABJIIMBATh CBA3W MCXKAY pPCaAJIbHO Ha6J'IIOI[aeMI>IMI/I XUMHUYCCKUMHU
ABJICHUAMHM M IIponecCaMu, IMPOUCXOAAIIMMHU B MAKpO- W MHKPOMHPE,

00BACHATH IIPUYKUHBI MHOFOO6paSI/I${ BCIICCTB




INHEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
1 [lepBoHavya/IbHBIE XUMUYECKHE ITOHATHUSA
1.1 YucTteie BemecTBa 1 cMecu. CriocoOBI pasziesieHus: cMecei
19 ATOMBI U MOJEKyNbl. XHUMHYECKHE 3ieMeHThl. CHMBOJIBI XUMHUYECKHUX 3JIEMEHTOB.
' [IpocTblie u COXKHBIE BEIIECTBA.
13 Xumuyeckas (Qopmyna. BajaeHTHOCT, aTOMOB XHMMHUYECKUX diieMeHTOB. CTerneHb
' OKHUCJICHUS
14 3aKoH TMOCTOSIHCTBAa cocTaBa BemlecTB. OTHOCHUTENbHAs aTroMHas Macca. OTHOCUTENIbHAs
' MOJIEKYJIIpHas Macca. MaccoBast 10J1s1 XUMHYECKOT0 3JIEMEHTA B COEAMHEHUHN
15 KomuuecTBo BemectBa. Moib. MomnsipHas Macca. MousipHbIii 00bEM Ta30B. B3anMocBs3b
' KOJIMYECTBA, MACChI U YUCJIa CTPYKTYPHBIX €IMHUI] BEIIECTBA
16 dusznyueckue M XUMUYECKHE SBJIICHHS. XUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
' COXpaHEHUs MACChI BEUIECTB. XMMUYECKHE YPaBHEHUS
[lepuonnueckuit 3akon u Ilepuoamueckas cucremMa XuMuUueckux »siaemeHToB JI.U.
2
MenneneeBa. CTpoeHHE aTOMOB
[lepuonnueckuit 3akoH. Ilepuoanueckass cucremMa xuMuuyeckux siemeHToB J[.U.
2.1 MenpeneeBa. [lepuoas!l u rpynnel. @U3HUECKUI CMBICI NOPAIKOBOIO HOMEPA, HOMEPOB
MEPUO/IA U TPYIIIbI JIEMEHTA
Crpoenue aromoB. CoctaB aromMHbIX sanep. W3otombl. OnekTpoHbsl. CTpoeHue
2.2 ANEKTPOHHBIX 000J0YeK aTOMOB MepBbIX 20 XuMuyeckux 3jemMeHTOoB llepuoanueckoit
cuctemsl /.M. MeHnnaeneenra
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMUYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB,
23 Kausi, KaublMs (paguyca aToOMOB, SJEKTPOOTPUIIATETBHOCTH, METAITHYECKUX ¢
' HEMETAITNYECKUX CBOMCTB) M MX COSAMHEHUN B COOTBETCTBHH C TMOJOKEHUEM IIIEMEHTOB
B [leproanyeckoi cucremMe u CTpOEHUEM MX aTOMOB
3 CrtpoeHue BeniecTna
31 Xumuaeckas CBSI3b. KoBanentnast (monsipHast " HETOJISIPHAS ) CBSI3b.
' DNEeKTPOOTPULIATETbHOCTh XUMHUECKUX 37IeMeHTOB. MoHHas cBsi3b. MeTanmnnueckas CBs3b
32 Tunel KpUCTANIMYECKUX PEMETOK (aTOMHAsl, MOHHAs, METAJUTMYECKas), 3aBUCHMOCTH
' CBOMCTB BEILIECTBA OT THUIA KPUCTAINIMUECKOU PEIIETKU U BUJA XUMUYECKOU CBSI3U
4 Baxueiiine npeactaBUTeNM HEOPraHMYECKUX BelIeCcTB. HeMeramnbsl U UX COEIMHEHMS.




Mertamnel 1 uX COCAUHECHUA

KJ'IaCCI/I(l)I/IKaI_II/Iﬂ n HOMCHKJIaTypa HEOPTraHNUYCCKUX COGHHHGHHﬁZ OKCHAOB

(coneoOpasyrolue: OCHOBHBIC, KHCJIOTHBIC, aM(pOTEpHBIE) U HECOJICOOpPa3YIOIIHE;

1 OCHOBaHUH (IENIOYM M HEpacTBOPUMBIE OCHOBAHMS); KHMCIOT (KHCIOPOJACOAEpKAILIUe U
0eCKUCIOPOAHbIE, OTHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIEH (CPEIHUX M KUCIIBIX)
45 du3nyecKkue U XMMUYECKUE CBOMCTBA MPOCTHIX BELIECTB-HEMETAIUIOB: BOJIOPOAA, XJIOpa,
' KHCJIOPOAa, cephl, a30Ta, pocdopa, yriepoaa, KpeMHUs
dusnueckue M XUMHUYECKUE CBOMCTBA IPOCTBHIX BEIECTB-METAJJIOB: JIUTHS, HATpus,
4.3 KaJlusl, MarHusl ¥ KaJbLids, aJIIOMMHMS, XKejle3a. DIEKTPOXUMHUYECKUM psijl HalpsHDKEHUH
METaJIOB
14 dusnueckue M XUMHYECKHE CBOMCTBA BOJOPOAHBIX COECJUHEHHUH HEMETalJIOB:
' XJIOPOBOJIOPO/ia, CEPOBOAOPO/IA, AMMHUAKA
AE dusnyeckue U XUMUYECKHUE CBOMcTBa okcuioB HemeTtawioB: cepol (1V, VI), azora(ll, 1V,
' V), pochopa(lll, V), yraepona(ll, 1V), kpemuus(1V). [lonyueHne OKCHI0B HEMETAILIOB
46 Xumudeckne cBorcTBa okcuaoB: MetauioB |A—IA rpymm, munka, mexu(ll) u xemnesza(ll, 11).
' [Tomy4yeHue OKCHIOB METAIUIOB
XUMHUECKHE CBOMCTBa OCHOBAaHUM M aM(OTEpHBIX THIPOKCUAOB (Ha MpuMepe
4.7 THIIPOKCUIOB QIIOMUHUS, >Kene3za, IuHKa). [lomydeHne ocHOBaHMH W aM(OTEPHBIX
THJIPOKCUIOB
OO0ure XMMUYECKHe CBOMCTBA KUCIOT: XJIOPOBOJIOPOTHON, CEPOBOIOPOTHOM, CEPHUCTOM,
4.8 CEpHOM, a30THOH, (PochopHOH, KpeMHUEBOH, yroibHOU. OcoOble XMMUYECKUE CBOMCTBA
KOHLICHTPUPOBAHHOM CEpPHOM U a30THOM KUCIOT. [loirydenue kuciaor
4.9 OO6mme xuMHUYECKUe CBOMCTBA cpeHuX coneil. [Tomyuenue comeit
410 [Tonyuenue, cobupanue, pacrno3HaBaHUE BOJOPOAA, KHCIOpPOJAa, aMMHaKa, YrJIEKHCIIOTro
' rasa B jabopaTopuu
411 [TonyyeHnne amMmmuaka, CEpHOM M a30THOM KHCIOT B MPOMBIIUIEHHOCTH. OO1IMe crnocoOb!
' MOJIy4YEHUS] METAIIJIOB
4.12 I'enernueckas cBSI3b MEXAY KJacCaMHU HEOPTraHUUECKUX COEIUHEHUH
5 XHWMHYECKUE PEAKIUN
Krnaccudukanys XuMU4ecKX peakiuuil Mo pa3ndHbIM MPU3HAKAM: 110 YHCIY M COCTaBy
5.1 Y4YacCTBYIOIIMX B pPEaKIMM BEIIECTB, M0 TEIUIOBOMY 3((eKTy, M0 U3MEHEHUIO CTETeHEH
OKUCJIEHUS XUMHUYECKUX 3JIEMEHTOB
5 TernoBoil >PQekT XUMHUUECKOH peakiuu, TEPMOXMMUYECKHE YpaBHEHHs. OK30- U

SHJOTEPMHUYECKHE peaKuu. TepMOXUMUYECKNE YPABHEHUS




OKHUCITNTEIIFHOBOCCTAHOBUTEIIBHEIC pEeaKIuu. OKHCIUTEIN U BOCCTAaHOBUTEIIH. Hpoueccm

5.3 OKHCJICHUS U BOCCTAaHOBJICHHA. DJIEKTPOHHBIA OajJaHC OKUCIUTEIbHOBOCCTAHOBHUTEIBHOM
peaxkuuu
54 Teopuss snexTponuTHueckol aucconuauuu. KaTHOHBI, aHUOHBL. OJIEKTPOJIUTH U
' HERNEKTPOINThL. CHIIbHBIE U c1a0bIe 31eKTPOoINThl. CTENeHb AUCCOIUAIIH
55 Peakiiun monHoro oOMeHa. YCIIOBHS NPOTEKaHMS PEaKUil HOHHOTO OOMEHa, MOJHbBIE U
' COKpaIllEHHbIE MIOHHBIE YPABHEHUS peaKIUii
6 XuMUs U OKpy’Karolas cpeja
BemectBa u mMarepuasnsl B IOBCEJHEBHOM KM3HM 4elloBeKa. be3onacHoe MCrosib30BaHUE
6.1 BEIIECTB M XHMHMYECKMX peakuuii B jabopatopunm u ObiTy. IlepBas momomis mpu
XMMHUYECKHX OXKOrax M OTPaBJICHUSIX
XUMHUECKOE 3arpsi3HEHNE OKPYKAIOLIeH cpelbl (KHCIOTHBIC 0K/, 3arpsi3HEHHE TTOYBHI,
6. BO3AyXa M BOJOEMOB), cmocoObl ero mnpexnoTBpamieHus IIpenenbHas gomycTumast
' koHueHTpauus BeuiectB (IIJIK). Ponp XuMum B pemieHHMM SKOJIOTHYECKHX IPOOJIEM.
Ycunenue napHUKOBOro 3 dexra, pa3pylieHne 030HOBOTO €05
IIpumenenue cepsl, azora, ¢ochopa, yriaiepona, KpeMHUS MU UX COCIUHEHUN B OBITY,
6.3 MEIUIMHE, TIPOMBIIUIEHHOCTH U CEIbCKOM X03siiicTBe. [IpruMeHenne MeTaioB U CIIaBOB
' (cranb, 4yryH, AOpalOMUHUI, OpoH3a) B OBITY M NPOMBIIUIEHHOCTH MX COCIUHEHUH.
[ToHsATHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI HX OT KOPPO3UH
6.4 [TpupoHBIe UCTOYHUKH YTIEBOJOPOJOB (Yroiib, MPUPOIHBIN Ta3, HE(PTH), MPOITYKTHl UX
' nepepaboTku (0€H3MH), UX POJIb B OBITY U IPOMBIIIIEHHOCTH
IlepBoHayaabHbIE TOHATHS 00 OPraHWYECKHX BEIECTBAX KaK O COEIMHEHMSX Yriepona
65 (MeraH, 9TaH, STHWJICH, AalETWIICH, JTAHOJN, TJIMIEPHH, YKCyCHas Kuciora). lloHsatne o
' OMOJIOTMUECKH BaKHBIX BEILECTBAX: JKMpax, Oelkax, yrieBojaX — U UX POJIM B KHU3HHU
YeJIoBeKa
7 Pacuérsr:
7.1 1o hopMysaM XMMHUYECKUX COEAMHEHUI
7.2 Macchbl (MaccoBOM) 10JIM pacTBOPEHHOTO BELIECTBA B PaCTBOPE
7.3 10 XUMUYECKUM YPABHEHUSIM




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

» Xumus, 8 knacc/ 'abpuensua O.C., OctpoymoB W.I'., Cnagkor C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
» Xumust, 9 kimace/ I'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.,

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHETA






