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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMU K pe3yibTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTaBIECHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe (enepasbHOM paboyeil mporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yaeOHOro peaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

Ha 0a3e wnenrpa «Touka pocta» o0ecnmeunBaeTcss peajau3anus
o0pa3oBaTe/IbHBIX MPOrpPaMM €CTECTBEHHO - HAYYHOH M TEeXHOJIOTHYecKOil
HANPaBJIEHHOCTE, Pa3padOTAHHBIX B COOTBETCTBHM C TpPe0OOBAHUAMU
3aKOHOJATEJbCTBA B c(epe o00pa3oBaHusi M € YY6TOM PpeKOMeHIANU
denepanbHOro onepaTopa yue0Horo npeamMera « XuMHsD).

[IporpaMmma mo xumuu 1aéT TPEACTaBICHUE O IENAX, OOIIeH cTpareruu
o0ydeHUs, BOCHUTAHWUS M Pa3BUTUSA OOYYAIONIUXCS CpPEACTBAMU y4YEOHOTO
npeamera, YCTaHABJIMBAET o0s3aTeNIbHOE IpeAMETHOE coJiepKaHue,
OpEeAYyCMATPUBAET PACHPEACIICHUE €ro IO KjaccaM M CTPYKTYpUPOBAaHHUE IO
pazienaM M TeMaM MPOTPaMMbl IO XUMHUH, OINpEeTseT KOJUYECTBEHHBIC H
KaueCTBEHHBIE XapaKTEPUCTUKHU COJIEp/KaHMUS, PEKOMEHAYEMYIO
[OCJIEIOBATENIBHOCTh ~ M3YYEHUSI XUMHUHM C  YYETOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBsI3€W, JIOTMKM  Y4eOHOro  TIpolecca, BO3PACTHBIX
OocoOeHHOCTEW O00ydYaronmuxcs, OIpenensieT BO3MOXKHOCTH —MpeaMera  JUis
peanuzanuu TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelnbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOT'O 00IIIero oO0pa3oBaHUs, a Takke TpeOOBaHUHN K
pesynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE IeJei U3ydeHHs MpeaMeTa U OCHOBHBIX
BUJIOB y4€OHO-TIO3HABATEIBHON JEATEIHbHOCTH OOYYAIOMIETOCs IO OCBOCHHIO
y4eOHOT'0 COJIepIKAHUS.

3HaHME XHMHUU CIY)KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
o0Oy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IUHCTBE MHPA, BAKHYIO
poiib UrpatoT (GOopMUPYEMblE XUMHUEH TMPEJCTABICHUS O B3aWMOIPEBPAIICHUIX
SHEPTrUM M 00 SBOJIOIUHU BEIIECTB B MPHUPOJE, O MYTAX PEHICHHS TI00aIbHBIX
mpoOJieM yCTOMYHMBOTO PAa3BUTHS YEJIOBEUECTBA — CBHIPbEBOHM, SHEPIETHUYCCKOM,
MUTIEBON M DKOJIOTUYECKON 0€30MacHOCTH, TPOOIIEM 3IPaBOOXPAHCHHS.

N3yuyenne xumun:

CIIOCOOCTBYET  peanm3alid  BO3MOXKHOCTEH  JJIi  CaMOpasBUTHS U
dbopMupoBaHUS KYIbTYphI INYHOCTH, €€ 001Iel 1 QYHKINMOHATHLHOW TPAaMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
o0y4Jarolmuxcs, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4yeOHOH  JIeSITENbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIE/IOBATENIbCKUX YMEHUN, HEOOXOJUMBIX KakK B
MMOBCEIHEBHOM KU3HU, TaK U B MPOPECCUOHAIBHOU JIESITEIIbHOCTH;



3HAKOMHUT CO CHEHU(PUKOW HAYYHOTO MBIIUIEHUS, 3aKJIaJIbIBAET OCHOBBI
LIE€JI0CTHOTO B3TJIs1a HA €AMHCTBO MPUPOJIBI U YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM
ATaroM B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHON rPaMOTHOCTH 00yYaroIInXcs;

crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUSM, K MPUPOJIC, K YEIOBEKY, BHOCUT CBOW BKJaJ B DKOJOTUUYECKOE
oOpa3zoBaHue 00YyUaOIINXCS.

JlanHble HampaBieHUss B OOyYEHHU XUMUU O0ECHeurBaIOTCS CHenu(UKOM
colepkaHusi  ydyeOHOro  mpeameTa, KOTOpPBIA  SBISIETCS  MEJaroruvyecku
aJanTUPOBAHHBIM OTpakeHHEeM 0a30BOM HAYKH XMMHH Ha ONPENIEIEHHOM JTare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIero o0pa3oBaHHsl OPUEHTUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUHU, OCHOB
HEOPraHMYeCKOM XUMHHM W HEKOTOPHIX OTACIBHBIX 3HAYUMBIX TOHSTHI
OpraHUYeCKOM XUMHHU.

CtpykTypa cojaepaHusi MporpaMMbl MO0 XUMUU c(hopMUpOBaHa Ha OCHOBE
CUCTEMHOro monaxona Kk e€ u3yudeHuto. CojaepkaHue CKIAIbIBACTCS U3 CUCTEMBI
MOHATUN 0 XMMHUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBI TOHATUM O XUMHUYECKOU
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl IO TPHUHIUITY
MIOCJIEIOBATENIBHOTO Pa3BUTHUS 3HAHUK HA OCHOBE TEOPETHUECKUX IPEACTaBICHUM
Pa3HOr0 YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akoHa [[. 1. MeHneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TpeNCTaBICHUN 00 DIIEKTPOJMTHYECKOW JTUCCOIMAIIMKM BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUA pacCMaTpPUBAIOTCS HAa OCHOBE SMIUPHYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOTO
VpPOBHS K JpPYyromy, BBITIOJNHSS (GYHKIUH OOBSICHEHHS W IPOTHO3WPOBAHHS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUECKOTO MPUMEHEHUS U TOIYYEHUS
M3Yy4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (hOPMHUPOBAHUIO
MIPEJICTABIEHUS] O XMMUUYECKOM COCTABJISAIOLICH HAYYHOW KapTHHBI MUpPA B JIOTHUKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOILICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHUU MPOUCXOJHUT C MPUBICUCHHEM
3HAHWA W3 paHee W3YYCHHBIX Y4YEOHBIX MpeamMeToB: «OKpyXKaroumi Mupy,
«buonorus. 5-7 knacce» u «Pu3mnka. 7 Kiacey.

[Ipy wW3ydeHMM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMUYECKOW HAyKH Kak O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATeNIbHOCTU YEJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPHI.



3amaya y4eOHOro mnpeaMera COCTOMT B (POPMUPOBAHMM CUCTEMBI XMUMHYECKUX
3HAHUN — BaXXHEUIINX (PAKTOB, MOHATUN, 3aKOHOB U TEOPETUUECKUX MOJOKEHUH,
JOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO XapakTepa, sA3blka HAayKH, B
NpUOOIIEHMM K HAyYHbIM METOAaM I[IO3HAHMS [P H3YYEHUU BEIIECTB U
XUMHYECKUX peakiuii, B GOPMUPOBAHUU U PA3BUTHM MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHWU B Y4YEOHO-IO3HABATENbHOW U Y4EOHO-UCCIIEN0BATEIbCKON
JeSTENbHOCTH, OCBOEHUM MpaBuil Oe30macHOro oOpamieHus ¢ BellecTBaMU B
[IOBCETHEBHOM KU3HU.

[Ipy M3y4eHUM XMMHUHM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUS Ba)KHOE
3HaYEHUE MPUOOPENH TaKKe 1IeU, KaK:

— (opmMupoBaHHE MHTEJUIEKTYaJbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHMH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM >KU3HU;

—  HampaBIICHHOCTh OOyYEeHHMs] Ha CHCTEMaTU4YeCKOe MpUOOIICHHE
oOydJarmmxcs K CaMOCTOSTENbHOW TO3HABATEIBHOM AESTENBbHOCTH, HAayYHBIM
METOJIaM TI03HAaHMSI, (POPMHUPYIOIIMM MOTHUBAIMIO W PA3BUTHE CIIOCOOHOCTEH K
XUMHH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOMINX MPUOOPETEHUIO 00yYalOIIUMHUCS
OIbITa Pa3HOOOpPA3HOM [EATEIbHOCTH, IMO3HAHUS M CAaMOIIO3HAHUS, KIIFOUEBBIX
HaBBIKOB (KJIIOUEBBIX KOMIIETEHILIMI), MMEIOIIUX YHUBEPCAJIbHOE 3HAUY€HUE IJIf
Pa3IUYHBIX BUIOB JIEATEIBLHOCTH;

— (¢opMmupoBaHue oOmel (QyHKIHMOHAJIBHOM U E€CTECTBEHHO-HAy4HOM
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUH OOBSICHATHL U OLCHUBATh SIBJICHUS
OKPYXXAIOIEro MHpA, MCIOJIb3Yys 3HAHUS W ONBIT, IOJyYECHHBIE NP H3YYCHHU
XUMUH, TPUMEHATh HMX HOpPHU pPEIIEHUU NpoOJieM B IOBCETHEBHOM KU3HU MU
TPYZOBOU AEATEIBHOCTH;

— (QopmupoBaHue y 00ydYaromIMXCS TYMaHUCTUYECKUX OTHOIIECHUH,
NOHMMAaHUSl LEHHOCTH XUMHUYECKMX 3HAHUW [UIsI BBIPAOOTKH HKOJIOTHYECKU
1EeJIeCO00Pa3sHOro TMOBEIEHUS B OBITY M TPYAOBOM JESATENBHOCTH B IENAX
COXPaHEHMsI CBOETO 370POBbs U OKPY’KAIOLIEH IIPUPOTHON CPEBI;

— pa3BUTHE MOTHBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CaMOBOCIIUTAHMIO HAa OCHOBE YCBOGHMS OOIIEUEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGWISI U HANPABICHHOCTH JaJbHEHIIETO
00yJeHUSI.

HUcnoab3oBanne oOopynoBanusi «Touka pocTta» mpum peajuzanuu
JaHHOW padoyeil MporpaMMbl MO3BOJISIET CO3/1ATh YCJIOBHA:

. JUIL  PACIIMPCHHS  COJCPXKAHUSA  IIKOJBHOTO  XHMHYECKOTO
00pa3oBaHus;
. JUIS  TIOBBIIIICHUS TIO3HABATCIILHOM aAKTUBHOCTH OOYYalONIUXCSA B

€CTEeCTBEHHO-HAYyYHOU 00J1acTH;



. JUTSI Pa3BUTHS JIMYHOCTH peOEHKA B IMporecce OOyYCHHUS XUMUH, €TO0
criocoOHOCTeH, (OpMUpPOBaHMS U  YAOBJIETBOPEHHUS COIMATBHO 3HAYUMBIX

MHTEPECOB U MOTPEOHOCTE;
. 11 paboThI ¢ OJapEHHBIMH IIKOJIBHUKAMH, OpPTaHU3AIUN UX Pa3BUTHS

B PA3JIMYHBIX 00JIACTAX 00pa30BaTENbHOM, TBOPUECKON AESITEIBHOCTH.

OOmiee YWCIO dYacoB, OTBEACHHBIX I HW3YYCHHS XHMHH Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanusi, cocTaBisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJIel0), B 9 kimacce — 68 JacoB (2 yaca B HEJIEIIO).



l. COAEPKXAHUE OBYUYEHUA

(mpakTHYeckass 4YacTb Y4eOHOr0  COJACp:KaHMS  MNpeAMeTa  YCHJICHA
MaTepHaIbHO-TEXHHYECKOH 0a30H LEHTPa  eCTeCTBEHHO-HAYYHON H
TEXHOJIOTHYeCKOil HampasiieHHOcTell «Touka pocTa», MCHOJAB3YEeMOro [JIf
peaju3anuu 00pa3oBaTeIbHBIX IPOrPAMM B PaMKaX NPenoAaBaHus XUMHUH).

8 KIIACC

IlepBoHayaibHbIe XUMHUYECKUE TOHATHUS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wu BemecTBa. Pu3nyeckre CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHE
BemecTB. [loHsTHE O MeTOoMaxX MO3HAHUSA B XMUMHUHU. YHCThIE BEIIECTBA U CMECH.
Crnioco0sI pa3jeneHust cMecen.

ATOMBI M MOJIEKYJIbI. XUMHUYECKUE deMeHThl. CHMBOJIBI XUMHUYECKUX
anemMeHTOB. [IpocThie U ClIOXKHBIE BelllecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumuueckas ¢opmysa. BaleHTHOCT, aTOMOB XHWMHUYECKHUX DJIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemiecTB. (OTHOCUTENIbHAass aTOMHash Macca.
OTHOcuTenpHAs MOJICKYJISIpHAas Macca. MaccoBas 1011 XUMUYECKOrO AJIEMEHTa B
COCTMHEHUHU.

KonuuectBo BemectBa. Monb. MonspHas macca. B3auMocBsI3b KOJTUYECTBa,
Macchl M YHCIa CTPYKTYpPHBIX €IMHHUIl BemecTtBa. Pacu€tel mo dopmynam
XUMHYECKUX COCTUHEHUH.

Ouznyeckue U XUMUYECKUE SBICHUS. XUMUYECKas peakius U e€ MpU3HaKH.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukanms
XUMHYECKUX PEAKIHi (COeAMHEHMS, Pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, MpaBWiIaMu paboThl B TaOOpaTopuu U
npuéMaMu oOpalleHusi ¢ 1abopaTOPHbIM 00OpYAOBAaHUEM, U3YyUEHHUE M ONHUCAHHE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUTaBICHHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIKeE,
KUIIEHUE U KOHAEHCAlUs BOJAbI) U XUMHUYECKUX (FOPEHHE CBEYHU, MPOKAIUBAHUE
MEJHOU MPOBOJIOKH, B3aUMOCHCTBUE MeJla C KHCIIOTOW) SIBJICHUHN, HaOIIOJCHUE U
ONMCaHUE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakluil (pas3iokeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapwisi, pa3ioKeHHE TUJIPOKCU]IA
meau (I1) mpu HarpeBaHuM, B3aMMOICHCTBHE Keje3a ¢ pactBopoM cosn menu (11),
M3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIBI0 MarHuTa, (PUIbTpOoBaHUE,
BBIIApUBAHUE, NUCTHUIAIUS, XpoMaTorpadus, MPOBEACHNE OYNCTKUA IMOBAPEHHOM
COJIM, HAOIIOJEHHWE W  ONHCAHUE  PEe3yJbTaTOB  MPOBEICHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHMS MAaCChl, CO3JaHUE MOJENIeHd MOJEKY
(1apocTep>KHEBBIX ).

Ba:kHeililne nmpeacTaBuTe/ M HEOPraHUYECKHUX BellleCTB



Bo3nyx — cmecs razos. CoctaB Bo3ayxa. Kucinopon — anemeHT u mpocToe
BemecTBo. HaxoxkaeHue kucimopojna B mpupojsie, (HU3NYECKUE U XUMHYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. Ilpumenenue kucnopoma. CrocoOb
MOJIyYeHUsT KHUCIOpoJa B Ja0Opatopuu ©  NIpOMbIIUIEHHOCTH. Kpyrosoport
KHcyiopoa B mpupojie. O30H — ayioTponHas MoAu(pUKAIUs KUCIOPOoaa.

TemnoBoit >P¢deKT XUMUYECKON peaKkluu, TEPMOXMMHYECKUE YpaBHEHHMS,
DK30- M DHAOTEPMHUUYECKUE pEaKUUu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/1yXa, yCUJICHHE TapHUKOBOTO 3¢ (deKTa, pa3pylieHrue 030HOBOTO CIIOs.

Bonopon — n»nemMeHT u mpocToe BemlecTBO. HaxokaeHue Boaopoaa B
npupojse, GU3MYECKHe ¢ XUMUYECKHUE CBOWCTBA, MPUMEHEHHUE, CIIOCOOBI
nosryyeHust. Kuciaotsl u conu.

MomnsipHbiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

Odusznyeckue CcBOMcTBAa BOoAbl. Bojga kak pactBoputenb. PacTBOpBL.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAcTBOPHL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Jisl BELIECTBA B pacTBOpE. XUMHUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpOB B MpuUpoJie U B KU3HU 4esoBeka. KpyroBopoT BOJbI B MPUPOJE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCUJOB:  coyieoOpasytoniue  (OCHOBHBIC, KHCJIOTHbIE, aM@oTepHble) W
HeconeoOpasyromue. Homenknatypa okcupoB. ®Dusznueckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne oKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMI: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHus. HomeHkiatypa ocHoBaHui. DPuU3NUEeCKME M XMMHYECKHE CBOWMCTBA
ocHoBaHuil. [losrydeHne oCHOBaHUI.

Kucnortel. Knaccudukanus kucinor. Homenknarypa kucinor. ®Ousudeckue u
XUMHYECKHUE cBoMcTBa KuciaoT. Psanm aktmBHocTH MetaiuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknatypa cojeil. @uszndeckre U XMMUUYECKUE CBOMCTBA COJICH.
[Tomydenue counen.

['eHeTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCAUHEHUMU.

Xumuueckuit IKCnepumenm:

KA4ECTBEHHOE ONPEACIIEHNUE COJECPKAHUSA KUCIOPOJa B BO3AyXE, IOIYUYCHHE,
coOupaHue, paclio3HaBaHWE M W3YyYEHHE CBOWMCTB KHUCJIOpOAa, HaOJ0AeHUE
B3aHUMOJICMCTBUSL BEHIECTB C KHUCIOPOAOM W YCIIOBHS BO3HHKHOBEHHS U
MpekpaiieHus TopeHus (Mmo)kapa), O3HAKOMJIGHHE C oOpas3laMu OKCHIAOB U
OMHMCAaHWE WX CBOWCTB, IOJY4YeHHE, COOMpPAHHME, pACMO3HABAaHWE W H3YyUCHUE
CBOMCTB Bojopojaa (ropeHue), B3aumojaeicTere Bomoponaa ¢ okcuaoM meau (1)
(BO3MO’KHO HCIIOJIb30BAHUE BUIEOMATEPHUAIOB), HAOJIOAEeHUE 00pa3OB BEIECTB
KOJMYECTBOM |1 MOJb, HCCIEJOBAaHHE OCOOCHHOCTEW PAaCTBOPEHHUSI BEUIECTB C



pPa3IMYHON PACTBOPUMOCTBIO, MPUTOTOBJIECHHUE PACTBOPOB C OMPEACIEHHOU
MacCOBOM JI0JIEM PACTBOPEHHOIO BEILECTBA, B3AUMOJCUCTBUE BOJBI C METAJUIAMU
(HatpuieM ©  KaublieM) (BO3MOXXHO  HCIOJB30BaHUE  BUIECOMATEPHUATIOB),
uccienoBaHue OoOpas3llOB  HEOPraHMYECKHX BEIHIECTB PAa3IMYHBIX  KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT W IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga meau (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeTaJJlaMH, PEaKUUid HEUTpaJIu3aluy, IO0Jy4eHUEe HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTUM M3 PacTBOpPa COJIM, PEIICHUE
AKCIIEPUMEHTANbHBIX 3ajlad 1o TeMe «BakHelnne KiIacChl HEOPraHMYEeCKHUX
COCIMHECHUI.

Hepuoagnuecknit 3axkon u Ilepuoamyeckas cucremMa XHMHYECKHUX
ieMeHToB JI. . MenpgeneeBa. CtpoeHne aTomMoB. XHMHUYECKASl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble TOMBITKH KIaCCU(MHUKAIUM XUMUYECKUX dJeMeHTOB. [loHsTue o
rpynmnax CXOJHBIX JJEMEHTOB (LIETOYHBIE W IIEJIOYHO3EMEIIbHBIE METAJIIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(pOTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX AJIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (OpPMBI
[Tepunonuueckoit cuctembl xumuueckux snemeHToB . . Menneneea. [lepuoabl
U rpynnbl. DU3NYECKUM CMBICI NOPSAKOBOIO HOMEpa, HOMEPOB INEpuUoja U
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otomnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000JI04eK aToMOB TepBbIX 20 XUMHYECKHX  JJIEMEHTOB
ITepuonuueckoit cucremsl . M. MenneneeBa. XapakTepucTHKa XUMHYECKOTO
3JIEMEHTA 10 €ro MoJiokeHuIo B [lepunoanueckoii cucreme 1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB 110 TPYIIaM U NEPUOJaM.

3nauenue [lepuoanueckoro 3akona u [lepuoandeckoi cucTeMbl XUMUYECKUX
JJIEMEHTOB Il pa3BUTUsl Hayku W mnpaktuku. J[. M. MennpeneeB — yuy€Hbld U
rpaXkIaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs U HEMOJSIPHAsi) CBSI3b.
DNEKTPOOTPUIATENBHOCTh XUMUUECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iporecchl okucaeHus U BoccTaHOBIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHIA LHMHKA C PACTBOPAaMH KHCJIOT W IIEJIIOYEH, MPOBEICHHUE OIBITOB,



WUTIOCTPUPYIOIIUX —~ MPUMEPBL  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropeHue, peakiyu pa3ioKeHUs, COCTUHEHHUS).

Meosicnpeomemmnuie ceazu

Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMUHA B 8 Kjacce
OCYIIECTBIISIETCS. 4epe3 UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUN, TaK W MOHATHUM, SBISIOMINXCS CUCTEMHBIMH JJISI OTJICIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OOG1ue ecTeCTBEHHO-HAYUYHbIE TOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KiacCu(UKaIMsi, TEPUOJUYHOCTh, HAOIIOJACHUE,
SKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, OJJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUECKUN 3apsiji, BEIIECTBO, TEIO,
00bEM, arperaTHOE€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, €IUHUIIBI
U3MEPEHMUs, KOCMOC, TIJIAaHEThI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

'eorpadusi: armocdepa, rugpochepa, MUHEpaNTbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILUIUBO, BOJHBIEC PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKasi peaKkuus

Ilepuognueckuii 3akoH. [lepuoanueckas cucteMa XUMHUYECKUX IEMEHTOB /.
N. MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHHM CBOWCTB
XUMUYECKUX DJIEMEHTOB TEPBBIX TPEX MEPUOJOB, KaJIMsl, KalblLHUs U HUX
COCIMHEHUI B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOECHUEM HX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHUYECKOW CBSI3U. THUIBI KPUCTATIMYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTaHUYECKUX BEIIECTB. XHUMHUUYECKUE
CBOWMCTBAa BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIaccaM HEOPraHUYECKUX
COEMHEHUM, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukaims XuMA4eCKUX peakivii Mo pa3IudHbIM MpU3HaKaM (110 YHCITY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIHIECTB, MO TEIUIOBOMY 3(PQeKTy, o
M3MEHEHUIO CTENIEHEH OKHCIICHUS XMMHUYECKUX DJIEMEHTOB, MO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHAOTEPMUUYECKUE PEaKli, TEPMOXUMHYECKUE
YpaBHEHHSI.

[Torsitue o ckopocTH xuMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [IonsTue 0 xumuueckoM paBHoBecuu. DAKTOPHI,



BJIIMAIOIIKMC Ha CKOPOCTH XUMHUYECKOU p€akurnu H II0JIOXKCHUC XHUMHYCCKOIO

paBHOBECHS.
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE ~ PEaKLMM,  AJIEKTPOHHBIM  OanaHc
OKHUCJIMTENIbHO-BOCCTAHOBUTENIBHON  pEaKIIUH. CocraBieHue  ypaBHEHMI

OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUMAd €  HCHOJIb30BAHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopust IEKTPOIUTHUECKON JUCCOUMALNH. DIEKTPOIUTHI U HEITIEKTPOJIUTHI.
Katnonsl, annonsl. MexaHu3M AMCCOLMAIMUA BELIECTB C PA3JIUYHBIMHU BUJIAMU
xumudeckoi cBsizu. Crenenn auccoruanuu. CUiabHbIE U CIadble dJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS pEeaKIIUii HOHHOTO OOMEHa,
MOJIHBIE W COKpalIEHHbIE HWOHHBIC YpaBHEHUsA peakiui. CBOWCTBAa KHUCIOT,
OCHOBaHMUW W CcOJiei B CBETE€ TMPEJCTABICHUN 00 d3JIEKTPOIUTUUYECKOM
nucconanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME C MOJICJIIMUA KPHUCTAJUIMYECKUX PEHIETOK HEOPraHWYECKUX
BEIIECTB — METAIOB M HEeMeTaUIoB (rpadura M anmasa), CIOXKHBIX BEIECTB
(x7mopua HaTpuUs), UCCICIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOH pPEaKIuu
OT BO3JEHUCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOINPOBOJIHOCTH
pacTBOpPOB BEIIECTB, MpOLECCAa AUCCOIMALMU KHUCIOT, IIEJOYed U CoJiel
(BOBMOXHO  HCIIOJB30BaHME BHUAEO MaTEpPHANIOB), IMPOBEJCHHE  OIIBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKKM  TMPOTEKAHUS  peakiuii HOHHOro  oOMEHa
(o6pa3oBanue ocajaka, BbIJIEJIEHUE Tas3a, oOOpa3oBaHHWE BObI), OIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropenue, peakiuu pa3ioKeHUs, COEIUHEHHUS), pacllO3HaBaHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOIIbK0 KAYECTBEHHBIX pEaKUMd HAa  HMOHBL, pEIICHUE
AKCHEPUMEHTAIBHBIX 3a/1a4.

HemeTaJibl U X COeITMHEHUS

OO6mrast xapaktepucTuka TaloreHoB. (OCOOGHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XHUMHYECKHE CBOWCTBA Ha IpUMEpEe  XJopa
(B3auMoneiiCTBUE € MeETaJJIaMH, HEMETaUlaMH, IesnodamMu). XJIOPOBOJIOPO/I.
ConsgHass KUCIIOTa, XMMHYECKHE CBOMCTBa, IMOJy4YeHHE, NpUMeHeHue. [leicTBue
XJIOpa M XJIOPOBOJOPOJA HAa OpPraHMW3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXOXJCHHE B IPUPOJIE.

O6mrast xapaktepuctuka »meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC CTeneHW okucieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAUDUKAIINK KHCIOPOIa
u cepbl. XuMuueckue cBoiicTBa cepbl. CepoBOAOpOA, CTpOeHUE, (PU3HUECKUE U
XUMHAYECKHE CBOMCTBA. OKCUABI CEPbl KAK MPEICTABUTENIM KHUCIOTHBIX OKCHIOB.



CepHast kuciora, (Qusnueckue U XUMHUYECKHME CBOMCTBa (00IIHME Kak
MpEeACTaBUTENsl Kjacca KHCIOT U chneuuduueckue). XUMUYECKUE PpEeaKIuH,
JeXallie B OCHOBE MPOMBIIUIEHHOIO CHOco0a MOJyYeHHs] CEPHOW KHUCIOTBHI.
IIpumenenue cepHoii KucaoThl. COMM CEpHON KUCIOTHI, KAYECTBEHHAs pEeaKklys Ha
cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COCIMHEHUSMH cepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILICHHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEepHbIE CTETIEHH OKUCIEHHUS. A30T, paclpoOCTpaHEHUE B MPHUPOJE,
¢usznueckre U XuMuyeckue cBoiictea. KpyrosopotT azora B nmpupojae. AMMHaK, €ro
dusznueckre U XMMUYECKUE CBOMCTBA, MOJdyyeHue u npumeHeHue. Coiam aMMOHUS,
ux (U3NYECKUE U XUMUUECKUE CBOMCTBA, MpuMeHeHre. KauecTBeHHast peakius Ha
MOHBl aMMOHMs. A30THas KHUCIOTa, €€ TOoJydeHue, (PU3NYecKre U XUMUUYECKHE
cBoiicTBa (0OlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crhenuduyeckue).
Hcnonb3oBaHue HUTPATOB M COJIEW aMMOHHUSI B KaueCTBE MHUHEPAIbHBIX
ynoopenuii. XUMHUYECKOE 3arpsi3HEHUE OKPYXKalolel cpeibl COSTMHEHUSIMU a30Ta
(KUCIOTHBIE NTOXKAM, 3arpsi3HEHHE BO3JAyXa, MOYBbl W Boao&éMOB). docdop,
ajtoTponHeie Moaudukanuu Gochopa, GUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u dochopHas kuciora, Gu3ndecKie U XUMUUECKUE CBONCTBA,
nonyuyenue. Mcnonb3zoBanue ¢pochaTtoB B KauecTBe MUHEPATIBHBIX YA0OPEHHIA.

O6mas xapaktepucTtuka amemMeHTOB |V A-rpymnmel. OcoOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCICHUS.  YTJIepoi,  aJuIOTPOIHBIE
Monu(UKALUK, PACHpPOCTpaHEHHE B Mpuponae, (GU3MYECKue U XHUMHUUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoge. OKCuasl yrieponaa, ux
duznueckne MW XUMUYECKHME CBOWMCTBA, JCHCTBHE HA JKUBBIE OPraHU3MBI,
MOJIyYeHHE W TpPUMEHEHHE. DKOJIOTHYECKHE MPOOJIEeMbl, CBSI3aHHBIE C OKCHIOM
yraepona (IV), rumore3a T100anbHOTO TOTEIUICHUS KJIMMAaTa, ITapHUKOBBIN
addekr. YronpHas KUCIOTa U €€ CONH, NX (PU3HUYCCKUE U XMMHUYCCKHUE CBOMCTRBA,
MoJIydeHre W TpuMeHeHne. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIEHHOCTH U CEJIHCKOM
XO35IUCTBE.

[lepBoHaYambHBIC TTOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHECHHIX
yriepojaa (MeTaH, 3TaH, STUJIEH, alleTUIICH, 3TaHOJ, TJIUIEPUH, YKCYCHAs KUCJIOTA).
[IpuponHble HMCTOYHHUKH YIJIEBOAOPOAOB (Yroyib, MOPUPOJIHBIA ra3, HEPTh),
MPOAYKTHI WX TmepepaboTku (O€H3WH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTue 0 OMONMOTUYECKH BaXKHBIX BEIIECTBAX: )KUpPAX, OENKaX, YriIeBoJax — U UX
poii B KHM3HM 4YeJloBeKa. MarepuaibHOE€ €IWHCTBO OPraHUYECKHX U
HEOPTraHUYECKUX COCAUHEHUM.



KpemHuii, ero ¢usnueckue ¢ XUMHYECKHE CBOMICTBa, IMOJYYEHHE U
npumenenne. CoenuHeHus KpeMHusi B mpupoje. OOmue mnpeactaBieHus o0
okcune kpemuus (1V) u kpemuueBoit kuciore. CUIMKAThI, UX UCIOJIb30BAaHHUE B
OBITY, B IPOMBIIIJICHHOCTU. BakHelIue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,
CTEKJIO, LIEMEHT, OeToH, Xkene300eToH. [IpobiemMbl 6€30MacHOro0 UCIOJIb30BAHUS
CTPOUTEIIBHBIX MAaTEPUAJIOB B IOBCEHEBHOM KU3HHU.

Xumuueckuit IKCnepumenm:

u3yuyeHrue oOpasIloB HEOPraHUUYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
IPOBEICHUE KAU€CTBEHHBIX PEAKIUA Ha XJIOPHUI-UOHBI U HAOJIOJICHUE TPU3HAKOB
UX TPOTEKAHUS, OMBITHI, OTpakaroue (PU3NUYECKUEe M XUMHUYECKHE CBOWCTBA
rajoreHoB M WX COCAMHEHUM (BO3MOXXHO WCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMu XJOpHuAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl W €€  COeAUHEHUSMU  (BO3MOXKHO  HMCIIOJIb30BaHUE
BUJIeOMaTepraaoB), HaOMOICHUE TIpoIiecca OOYTIIMBaHUS caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, H3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakinK Ha Cynbdar-
MOH W HaOJIOJICHHE Mpu3HaKa e€ MPOTEKaHUs, O3HAKOMIICHHE C (U3UYCCKUMU
cBoMcTBamMHu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIeOMaTepraaoB), oOpa3amMu a3oTHBIX U (PocPOpHBIX ya0OpeHUid, MOTydeHHE,
coOupaHue, pacro3HaBaHWE U M3YYEHHE CBOWCTB aMMMaka, IPOBEICHUE
KayeCTBEHHBIX peaKIMii Ha MOH aMMOHHUA U (ochaT-uOH U HU3yUYEHUE MPU3HAKOB
UX MPOTEKaHUs1, B3aUMOJICHCTBUE KOHLIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJBIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX PpEmETOK anMasza, rpadura, (QyuiepeHa, O3HAKOMJICHHE C
IPOIIECCOM  aICOPOIIMHM  PACTBOPEHHBIX BEIIECTB AKTHUBHUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTUBOTa3a, MOJy4YeHUe, COOMpaHue, paclio3HaBaHUE U W3YUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MPOBEJECHNE KAaYeCTBEHHBIX peakiuii Ha KapOoHAT W
CWIMKAT-UOHbBl W HW3y4YE€HHE TMPHU3HAKOB HUX NPOTEKAHHUS, O3HAKOMIIEHHE C
MPOAYKIMEN CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIBHBIX
3a7a4 1o teMe «BaxkHenmmne HeMeTaaIbl U UX COCAUHECHUS».

MeTanibl M UX COeIMHEHUS

OO0mrast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuueckux siemeHtoB J[. W.
MenpneneeBa u cTpoeHus aToMoB. CTpoeHHe MeTauioB. MeTaminueckas CBA3b U
METAJUIMYECKasi ~ KpUCTAIMYecKass  pemérka.  DJNEKTPOXUMHUYECKUH  psif
HaMpsHKeHU MeTamnoB. dusnyeckne 1 XMMUYECKHe CBOMCTBA MeTauioB. O0rue
crnocoObl moyyeHus MeTawioB. [loHATHE O KOppO3UM METAJUIOB, OCHOBHBIE
crnocoObl 3amuThl UX OT Koppo3uu. CrjaBbl (CTajdb, YYTyH, AIOPATIOMUHHM,
OpoH3a) U X MPUMEHEHHUE B OBITY U MPOMBIILICHHOCTH.



[Ilenounble MeTawibl: noJjiokeHue B [lepuoamyeckoil cucTeMe XMMUYECKUX
anemeHToB JI. M. MenneneeBa, CTpO€HHE MX aTOMOB, HaXOXICHUE B MPUPOJE.
dusnyueckue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCUuabl u
TUAPOKCHABI HaTpusi W Kanus. [IpuMeHeHue MIEeNOYHBIX METAUIOB W HUX
COCMHECHUN.

IllenoyHO3eMENBHBIE METAJUIBI MAarHMd W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucrteMe xumudeckux snemeHToB . M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJI€HUE B IIpupojae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
U Kanplivsa. BakHeimme coeauHEHUs Kaiublius (OKCHJ, THAPOKCHI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHME: TIOJIO)KEeHUE B [lepnoanueckoi cucTeMe XUMUYECKHUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUME aroMa, Haxo)KaAeHue B mpupone. dusnyeckue u
XUMUYECKHE CBONCTBA aitoMUHMsI. AMDOTEpHBIE CBOMCTBA OKCUJA U THUAPOKCHUIA
AJTIOMUHUSL.

Keneso: monoxenue B [lepuoguueckon CUCTEME XUMHUYECKUX DJIIEMEHTOB /I,
N. MenaeneeBa, CTpOEHHE aTOMa, HAXOXJICHUE B mnpupoae. PuU3UYECKUE U
XUMHUYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuit IKcnepumenm:

O3HaKOMJIEHHME C oOpasllaMi METAJIOB W CIUIABOB, HX (DU3UUECKUMU
CBOMCTBaMH, M3y4YEHUE  PE3YJIbTAaTOB  KOPPO3UU  METAUIOB  (BO3MOYKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aUMOJECHCTBUS OKCHJA
KaJIbLIUsI M HATpUs C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUATIOB),
UCCJIEOBAaHNUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BO3MOKHO  HCMOJB30BAHUE  BUJIEOMATEPUANIOB), IPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MAarHUs, KajblWs, aJlOMUHUS, LIMHKA, jKelie3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U OMKCAHUE MIPOLIECCOB OKPAIIMBAHHUS
IJJAaMEHH MOHAaMU HATpUsl, Kalusd U KalblUs (BO3MOXXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HCCIIeIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUIA ATIOMUHHUS
Y THIPOKCUJA [IMHKA, PEIICHHE SKCIEPUMEHTAIIbHBIX 3a]1a4 0 TeMe «BakHeunmue
METAJUIBI U KX COCTUHEHUS.

XuMHS U OKPY:KaWLIAs cpeaa

BemecTtBa m Marepualibl B NMOBCEIHEBHOM KW3HHU YeJIOBeKa. be3omacHoe
MCIIOJIb30BAaHUE BEIIECTB U XUMHUYECKUX peaknuii B ObiTy. [lepBas momompb mpu
XUMHYECKHX 0KOTax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarolleh cpenbl (MpeaenbHas TOmycTHUMast
KOHIIeHTpanus Beulects, nainee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrMYeCKUX
poOJieM.

Xumuueckuit IKCnHepuUMenm:



u3y4yeHue oOpa3lioB MATEepUaloB (CTEKJIO, CIIaBbl METAJJIOB, NOJUMEPHBIE
MaTepHabl).

Mescnpeomemmunie ceazu

Peanuzanus MeXNpeaIMETHBIX CBA3€Wd MpPU U3YYEHWH XUMUU B 9 Kjacce
OCYIIECTBIISIETCSI 4Y€pe3 MCIOJb30BaHME Kak OOIIMX €CTeCTBEHHO-HAaYYHBIX
MOHSATUN, TaK W MOHATHUM, SBISIOMINXCS CUCTEMHBIMH JJISI OTJICIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IUKJIA.

OO01mMe ecTecTBEHHO-HAYYHBbIE MOHATHS: HAy4yHBIM (DaKT, rumoresa, 3aKOH,
TEOpUs, aHajdu3, CHUHTE3, KiIacCUPUKalusi, MEepUOJIMYHOCTb, HaOIIOACHHE,
HKCIIEPUMEHT, MOJEIUPOBaHUE, H3MEPEHHE, MOJeNb, SBJICHHUE, MMAPHUKOBBIN
3 PeKT, TeXHOJIOTHUSI, MAaTEPUAIIBI.

®uzuka: MaTepusi, aToM, O3JEKTPOH, MPOTOH, HEWTPOH, HOH, HYKIUJ,
U30TOMbI, PaJHMOAKTUBHOCTb, MOJIEKYJA, JJEKTPUUECKUH 3aps]l, MPOBOJHUKH,
NOJYIIPOBOAHUKU, JTUANEKTPUKH, (OTODIEMEHT, BEIIECTBO, TENo, OO0BEM,
arperaTHOe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOP, pACTBOPUMOCTh, KPUCTAIIINYECKAs
peméTka, cruiaBbl, (PU3MUYECKUE BEIWYUHBI, CIMHUIIBI MU3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, MJIAaHETHI, 3BE3/1bI, COJHIIE.

buonorusi: ¢dortocunres, npixanue, Ouocdepa, IKOCUCTEMA, MHUHEPAIbHbBIE
yII0OpeHUs, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, MTUTATEIbHbIE BEIIECTRA.

['eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
M0JIE3HBIE UCKOIAEMBbIE, TOTIMBO, BOJIHBIE PECYPCHI.



Il. TINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INTPOI'PAMMbBbI
o XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOyYeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATENIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUYaIOIINXCS.

JInuHOCTHBIE ~ pE3yibTaThl  OTPAXKAOT  TOTOBHOCTH  OOydYaromuxcs
PYKOBOJICTBOBAThCSl CUCTEMOM  TO3WUTUBHBIX IIEHHOCTHBIX OpHEHTAIUA U
paciIipeHue OmbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAcJeJuI0, TMOHMMaHUs 3HAYCHHS XUMHUYECKOM HAyKU B JKH3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CMOCOOHOCTH BJIAJETh JIOCTOBEPHON HHOpMAIIUCH O
NEPEAOBBIX JOCTHXKEHUSAX W OTKPBITHSIX MHUPOBOM M OTEYECTBEHHOW XHWMMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00IIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAJIbHBIX HOpPMax M NpaBUIaX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIC3HOHM,  y4eOHOMCCIICIOBATEIbCKOM,  TBOPUECKOM W JIPyrux  BUIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TpH
BBITIOJTHEHUU YYE€OHBIX, T[IO3HABATENIbHBIX 3a7a4, BBIMOTHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOINM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IIOBEACHHWE H© IIOCTYIIKM CBOMX TOBApUIIEH C MO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS .

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABISIONINE
OCHOBY Il IOHMMAHUS CYIIHOCTA HAYyYHOW KapTUHBI MHpA, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOJTHOM CPEIOi, O POJIM XMMHUU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIPABJICHHbIC HA MOJIYYEHUE HOBBIX 3HAHUHU MO
XUMHUHM, HEOOXOJMMBIE MJII OOBSCHEHUS HAOII0IaeMbIX MPOIIECCOB U SBJICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Yy4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JH0OO3HATENIbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3ZHAHUE TOCICIACTBUH U
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOM KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii M TpyAa Pa3jIMdHOTO PoJa,
yBOXCHUEC K TPYAy W PE3ysIbTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TNPUMCHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHH, OCO3HAHHBIH BBHIOOP
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHCS B MPOQPECCHOHAILHON CPEJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU II€J1eCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAaHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nuecKoMy U TICUXHYECKOMY 3J0POBBIO, OCO3HAHHME IEHHOCTH COOIIOCHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
pELIeHUS 3a/1a4, CBS3aHHBIX C OKPY’KAIOIIEH NPUPOJHONU CPEIOH, JJIsI MOBBIIIECHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLMAIIBHON ITPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MIPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
WCITIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeIMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYISATHBHBIE), KOTOpblE OOECHeuYuBalOT (POPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMN: PACKPBIBATh CMBICI XUMHUYECKUX MOHSATUN (BBIICIATH WX XapaKTEpPHbIC
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Yy4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MO, UCTIOIb3yEeMbIC B XHMUH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBISITh M XapaKT€pU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble ucciaenoBarejabcKHe JeCTBUA.

YMEHUE HCIOJIb30BAaTh IMOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WMHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3BI IO
POBEPKE MPABHIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
mocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OICHUBATH MPOTUBOPEUYHUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMAILIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
IpyruMu popMaMu rpaduku U UX KOMOMHAIUSIMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KommyHukaTuBHBIE YHUBepcadbHbIe YUYeOHbIe 1eiCTBUA:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCHUHU) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX M TNHCBMEHHBIX TEKCTaxX; JeiaTh MPe3eHTaIUI0
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM W HCCIIEIOBATENbCKOM  JEATENbHOCTH TpPU  PELICHUH
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM paboTHI U ApyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITEeNBHOCTD, BEIOMpATh Hanboee 3(h(PeKTUBHBIE CIIOCOOBI pelieHusT yUeOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBHE IOJYYEHHOI'O pE3yJIbTaTa 3asBJICHHOM LEIH, YMEHHE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHU.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA Hay4yHbI€ 3HAHUSA, YMEHUS M CIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOydenus B 8 ki1acce npeMeTHbIC pe3yJbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpPOHASE U HEOJAHOPOAHAS ), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUS, XMMHYECKasi peakius, KiaccuPukamus peakiuil: peakiuu
COCMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIUu 3aMEIICHUsl, pPeaKiuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBs3b, MOJSPHAS W HEMOJSIpHAs KOBAJICHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MaccoBas JOJisI BEIIEeCTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
IPUMEHATH 3TH HOHATUS MIPU ONUCAHUH BEUIECTB U UX IIPEBPAILCHHI;

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIE)KHOCTh BELIECTB K ONPEACIEHHOMY KJIacCy COEAUHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT MX moJjiokeHus B llepuoguueckoil cucreme,
3aKOHOB COXpPAHEHHSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynmna)» u «mobouynas noarpynma (b-rpynma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmueckux odiemenrtoB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3apsij A1pa, 00IlIee YUCIIO 3JIEKTPOHOB
U pacnpeaereHre uxX no 3JeKTPOHHBIM CII0SIM);

KJIaCCU(PUIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsA OMUCAHNUE TPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXXHOCTM IMPOTEKAHUS XHWMHYECKUMX IPEBpPALICHUNA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO  MAaccChbl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPABHEHUIO XUMHYECKON PEAKIINH;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JESTEIBHOCTU — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, KiacCu(UKaIHIo,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — MJI1 M3Yy4YEHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUS — HAONIOIEHHe, W3MEpEHue, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh  NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMUMHUYECKUX OIBITOB IO TMOJYYCHHI0O U COOUpaHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJAOpPOJAa U KHCIOPOJA), TMPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0OJI€W pacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBHI IO
PaCIIO3HABAHUIO PACTBOPOB WIEJIOYEH M KHCIOT C IIOMOIIBIO HHIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xonmy o0yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJEKyJla, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMHUYECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HERJICKTPOJIUTHI, AJEKTPOJIUTHYECKAsT HUCCOLUMALMS, PEAKIUA HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponusi, aMmGpOTEPHOCTh, XUMHUECKasl CBSI3b (KOBAJCHTHAs, MOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIlIOB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHuH, MPEAeIbHO IOMyCTUMAas
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
IPUMEHSATH T MOHSITHUS MPU ONMUCAHUM BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEsATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pELIETKM KOHKPETHOTO BEIIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHATUS «rJaBHasg mnoxarpymnmna (A-rpynma)y U «mnoOodHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpefieieHie HMX 1O DJJICKTPOHHBIM  CIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COCJUHEHHI B
npeaenax MallblX MEPUOJ0B U IIABHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMHUYECKHE peakuuu (M0 YUCIYy M COCTAaBY YYACTBYIOIIUX B pPEAKIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUYCCKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHUM COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JUCCOLMALMM  KUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TCeHETUYECKON CBSA3M MEXK/y BEIIECTBAMH PA3IMYHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTaBJICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIlHii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXKHOCTH TIPOTEKaHHS XHMHUUYECKHUX TMPEBPALICHUA B pa3IMUHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opMmyie
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMUYECKOM  MOCyAoM U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSMU TIO BBITIOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HbBIX BEUIECTB (AMMHUAKA U YIIIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KAadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEMICCTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPUA-, OpPOMH/I-,
noaua-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, TUIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpaX HEOPraHUYECKHUX BEIIECTB;

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIIUTEILHON AESTEIBbHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMi0, BBISIBIICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PpEaKIUi, eCTeCTBEHHO-HAyYHbIE METOAbl TO3HAHUS —
HAOJIIO/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCICPUMEHT (peasibHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIACC
KoJsnyecTBo 4yacoB
Ne HaunmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L (POBbIE)
KoHTpoJbHbIE IIpakTHYeckue
n/n TeM NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoThI padoThI
Pa3nea 1. IlepBoHayaibHble XUMHYECKHE TOHATHS
Xumusi — BaxkHast 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edso0.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tousitue 6 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopon. [lonsitue o bubnuoreka [JOK
2.2 8 1
KHUCJIOTaX U COJISIX https://m.edso0.ru/7f41837c
Bopna. PactBopsl. [Tonsitue bu6mmoreka [JOK
2.3 5 1 1
00 OCHOBaHUAX https://m.edsoo.ru/7f41837c
OcHOBHBIE KJIaCcChI
2.4 HEOPraHMYECKUX 11 1 1 bubmmorexa [JOK
' p . https://m.edsoo.ru/7f41837c
COEIMHEHUI
Hroro no paszneny 30

Paspnean 3. Illepuoanyeckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.



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

Xumuueckasi cBsi3b. OKHCJIHTEIHLHO-BOCCTAHOBHUTEIbHbIE pe€aKkuu

Ilepnoarueckuil 3aK0H U
[Iepnoanueckas cucrema
3.1 XUMHUYECKUX IJIEMEHTOB /], 7
N. MenneneeBa. Ctpoenue
aToma

bu6mmoreka [{OK
https://m.edsoo.ru/7f41837c

XUMHYECKASA CBA3b.

3.9 OKucIuTebHO- 8 5 bubmmoreka [{OK
' BOCCTAHOBUTEIbHBIE https://m.edsoo.ru/7f41837c
peaxin
bu6moreka [IOK
" 15
TOTo 1o pasiery https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 brbmorexa [OK

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

OBIIEE KOJIMYECTBO YACOB

I10 ITIPOTPAMME o8 >



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

9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



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

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obmme CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B CTBA ¥ MaTEPHUAJILI B )KU3HH YEJI0BEKA 3 bubnmorera [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68



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




V. ITOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne IIpakTnyec ara uu¢pposwIe
Tema ypoka KonTpoabHubie P A op
n/n Bcero KHe H3YYeHH S o0pa3oBaTe/ibHbIE
padoTsI
padoThI pecypchl
1 [Ipenmer xumuu. Poss xuMuu B )KU3HU 1 01.09 bubmmoreka [{OK
yestoBeka. Tela u BemecTsa ' https://m.edsoo.ru/ff0d210c
bu6moreka [IOK
2 I1 1 02.09
OHSTHE O METO/aX IMMO3HAHHS B XUMUHU httos://m.edsoo.ru/f0d227e
[IpakTnueckas padota Ne 1 «[IpaBuiia
paboTHI B TaOOPATOPUU U TIPUEMBI bubmuorexa [JOK
3 1 08.09
oOpareHus ¢ 1ab0paToOpHbIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
Uuctele BemecTBa 1 cMecH. CriocoObl bubmuorexa [JOK
4 . 1 09.09
pa3aeiieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 15.09 bubmorexa HOK
a N pHMEp ' https://m.edsoo.ru/ff0d28c8
OYHMCTKH TIOBAPCHHOU COJIH)»
bubnuoreka [JOK
6 A 1 16.09
TOMBEH MOISKYIRE https://m.edsoo.ru/ff0d2a6¢c
XUMHUYECKHUE AIEMEHThI. 3HAKH bubmuoreka [JOK
7 1 22.09
(CMMBOJIBI) XUHMHUYECKUX JICMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmoreka [JOK
8 II 1 23.09
POCIRIC 1 GHOXHEIC Bemectsa https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 29.09 Bu6mmorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH MNOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK
10 Xumunueckas popmyna. BareHTHOCTD 30.09
Qopy https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHX JICMCHTOB
11 OTtHocuTeNbHAs aTOMHAsI Macca. 06.10 bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca ' https://m.edsoo.ru/ff0d323c
12 MaccoBas 10Jis1 XUMHYECKOTO 07.10 bubmmoreka [{OK
DIIEMEHTA B COEIUHEHUU ' https://m.edsoo.ru/ff0d350c
13 Konunuecto Bemnecta. MoJib. 13.10 bubmmoreka [{OK
Mousipaasi Mmacca ' https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBIICHUS. 14.10 bu6moreka [IOK
XuUMUUecKas peaKius ' https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky 1 ycoBHs MPOTEKAHUS 20,10 bubnuoreka [IOK
XUMHUYECKUX PEAKIINIT ' https://m.edsoo.ru/ff0d3a16
3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [JOK
16 21.10
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust Koau4ecTBa, MacChl
17 BEIIIECTBA 110 YPABHCHHUSIM XUMHUYECKUX 10.11 bubmorexa IOK
B . M ' https://m.edsoo.ru/ff0d5708
peakuit
Knaccudukanuss XaMUuecKuX peakiiuii
18 (coenuHEHMS, PA3IOKEHUS 11.11 Eubmorexa HOK
> P ’ ' https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii- Bu6 1OK
nonroTeKa
19 sHuukIoneauct. O6o01eHne u 17.11
H a Hul https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTponpHas padota Nel mo teme 18.11 bubnuoreka [IOK
«BelecTBa U XUMUYECKHUE PEAKLIUN ' https://m.edsoo.ru/ff0d4290
Bo3ayx — cMmech razos. CocraB
21 ayX 411 bubnmuoreka [JOK

Bo3ayxa. Kucnopoa — sneMeHt u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe BeuecTBo. O30H

duznueckue 1 XUMUYECKUE CBOUCTBA

bubmmoreka [{OK

22 caopona (pea OKHUCIICHU, 25.11
KUCII0POJ1a (PEaKUKM OKUCICHUS https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CriocoOsI MoJTydeHUsT KHUCIOpOoia B
23 J1a00paTOPHH M MPOMBIIIJICHHOCTH 01.12 bubmorera [JOK
patTop P ' ' https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TenoBoii 3¢ ekt xumMuueckoin
24 peaxiuu, IoOHATHE O 02.12 bubnuorexa [JOK
TEPMOXHUMHUYECKOM YPaBHEHHH, DK30- U ' https://m.edsoo.ru/ff0d4790
SHIOTEPMHYSCKUX PEAKITUIX
TommBo (HedTh, yroiab U METaH).
25 3ar ${3HeI-EI/Ie(1];OS yra CIIOCOOBI c)ero 08.12 bubmorexa [OK
p yxa, ' https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTruueckast pabota Ne 3 o Teme
26 «[Tonmyuenue u cobupanue Kucaopoaa 09.12 bubmorexa OK
i - p poaa, ' https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE €ro CBOMCTBY
97 Bopopon — sneMeHT u mpoctoe 1512 bubnmuoreka [JOK
BeniecTBo. Haxoxnenue B mpupoe ' https://m.edsoo.ru/ff0d4dd0
28 du3ndecKknue U XMMUYECKHUE CBOMCTBA 16.12 bubnmuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa ' https://m.edsoo.ru/ff0d4dd0
29 [ToHsATHE O KHCIIOTAX U COJISIX 22.12 bubmotera [JOK
https://m.edsoo.ru/ff0d50d2
Crnioco6bl nosryyeHus BOAOPOaa B bubnuoreka [IOK
30 23.12
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpakTtuyeckas padora Ne 4 o reme
bu6mmoreka [JOK
31 «ITonyuenue u cobupanue Bo10po/a, 29.12

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4f42
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MonsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32 30.12
ABorasnpo https://m.edsoo.ru/ff0d542e
Brrunciienus 00béMa, KOJIMYeCTBa
33 BEIIIECTBA ras3a I10 €ro U3BECTHOM 12.01 bubmorexa HOK
) Y ' https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
Brranciienuss 00EMOB ra3oB 110
34 ABHEHUIO PEAKIIMU HA OCHOBE 3aKOHAa 13.01 bubmiorexa HOK
P ) P . ' https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHH Ta30B
du3nvecKrue U XMMUYECKHE CBOMCTBA bubmmoreka [{OK
35 19.01
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [lonste 06 2001 bubnuoreka [IOK
UHIUKATOPax ' https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. Hachimenasie
37 M HEHACKIIIIEHHBIE pacTBOPBL. MaccoBas 26.01 bubmorexa HOK
P PEL- ' https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE
[Ipaktuueckast pabota Ne 5 mo Teme
38 «IIpurotoBneHue pacTBOpPOB ¢ 2701 bubnuoreka [IOK
OnpeAeIEHHON MacCOBOM 10Jei ' https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KontponpHas padota Ne2 mo teme 02.02 bubnuoreka [JOK
«Kucnopoa. Bogopona. Bona» ' https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, 03.02 bubnunoreka [JOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0d664e
[TonyueHnue 1 XuMUYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX 09.02 Bubmmorexa LIOK
’ P ) https://m.edsoo.ru/ff0d664e
OKCHOB
42 OcHoBaHusI: cOCTaB, K1accuduKaims, 10.02 bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[Tosydyenune u XMMHUYECKUE CBOMCTBA

bubmuoreka [JOK

43 16.02
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, knaccudukarms, 17.02 bubmmoreka [{OK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0dfee2
[Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
45 24.02
KHACJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHne): HOMEHKIATypa,
46 CHOCO((SI)II) I10JI )GHI/H[ XI/IMI/I‘IZEKI/IG 02.03 bubmorexa HOK
y i ’ ' https://m.eds00.ru/00ad9474
CBOMCTBaA
[IpakTueckas padota Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 110 TEME 03.03 bu6moreka [IOK
«OCHOBHBIE KJTaCChl HEOPTaHUYECKUX ' https://m.edsoo.ru/00ad9b7c
COEeIUHEHUIN
48 I'eneTnueckas cBsi3b MEXY KiaccamMu 09.03 bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHUM ' https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O00011IeHNE U CUCTEMATHU3ALIMS 3HAHUN 10.03
m . https://m.edso0.ru/00ad9ch2
KontponpHas padota Ne3 mo teme
50 "OCHOBHEBIE KJIACCHI HEOPraHUYECKUX 16.03 bubnmorexa [TOK
. P ' https://m.edsoo.ru/00ad9ela
COEIUHEHUI
[TepBbie MOTBITKH KIacCU(pUKAITIU
bubmuoreka [JOK
51 XAUMHAYECKUX JJIEMEHTOB. [loHsTHE O 17.03
https://m.edsoo.ru/00ad9ffa
IPYIIAax CXOAHBIX SJIEMEHTOB
[Tepuoaudeckuii 3aKOH U
bubnuoreka [JOK
52 [Iepuonnueckas cucTeMa XUMHYECKUX 23.03
https://m.edsoo.ru/00ada52¢c
anemenToB /. 1. Menneneepa
Bbubnunoreka IIOK
53 Ilepuopl, rpymnbl, NOATPYIIIBI 24.03 i

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

54 07.04
sanep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK
. bubnuorexa [JOK
95 aToMOB 3JieMeHTOB [lepuoanueckoit 13.04
https://m.edsoo.ru/00ada6hc
cucremsl JI. . MenaeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B 14.04 bubnuorexa [JOK
[Mepuoauueckoii cucreme 1. U. ' https://m.edso00.ru/00ada824
MenneneeBa
3navenwue [lepronuyueckoro 3akoHa st
57 pa3BuTHA HayKu U npaktuku. . 1. 20.04 bubnuoreka [IOK
MenneneeB — y4E€HBIN, MEIaror u ' https://m.edsoo.ru/00ada96e
IpaKIaHUH
PesepBueblil ypok. O000IIIEHNE U
58 CHCTIe)MaTHSZEHSI 3HAHUH / 21.04 bubmorexa LOK
. ' https://m.edsoo.ru/00adb33c
Bcepoccuiickas nmpoBepouHas paboTa
KonTtponbHas padota Ned4 o teme
bu6mmoreka [JOK
59 «Ctpoenue atoma. XUMHYECKast CBA3bY» 27.04
. https://m.edsoo.ru/00adb486
/ Becepoccuiickas mpoBepoyHas paboTa
DIJIEKTPOOTPUIIATEILHOCTh AaTOMOB bubnuoreka [JOK
60 28.04
XUMHUYECKUX AJIIEMEHTOB https://m.edsoo.ru/00adaab8
bub K
61 HMoHHas xumuyeckas CBs3b 04.05 uommoreka T10
https://m.edsoo.ru/00adac34
KoBanentHas nosisipHas XuMudeckas bubnunoreka [JOK
62 05.05
CBA3b https://m.edsoo.ru/00adaab8
KoBanenTHas HenossipHas XUMAYECKast bubnuoreka [IOK
63 11.05
CBA3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCTICHUS 12.05 bubnmuoreka [JOK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8

https://m.edsoo.ru/00adae28

65 OKHCIIUTENHbHO-BOCCTAHOBUTEIHHBIC 1 18.05 bubnmoreka [JOK
peaxuu ' https://m.eds00.ru/00adb076
bubmmoreka [{OK
19.
66 OKHUCIIUTEIN U BOCCTAHOBUTEIN 1 9.05 httos://m.edsoo.ru/00adb076
PesepBHrlil ypok. O600111€HIE U
67 CI/ICTI;MaTI/I?,Zp us 3HaHI/II\/I'IH 10 TEME 1 25.05 bubmmorexa [TOK
1t ' https://m.edsoo.ru/00ad9cb?2
«Ctpoenue aroma. XUMHUYECKAst CBSI3bY
68 PesepBHbiit ypok. O6001IEHNE U 1 26,05 bubnuorexa [JOK
cHcTeMaTH3aIlns 3HAHUI ' https://m.edsoo.ru/ff0d61c6
OBIIEE KOJJMYECTBO YACOB I1O0 68

[TPOI'PAMME
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9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHbIE
Ne ara ungposbie
Tema ypoka Konrpoabubie | IlpakTnueckue A op
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 03.09 bubnuorexa [JOK
XUMHUYECKUX AemeHToB /1. 1. ' https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOWCTB XUMHUYECKUX DJIEMEHTOB 1 05.09 bubmorexa TOK

. ' https://m.eds00.ru/00adb6b6
MIEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 10.09 bubnuoreka [JOK
HEOPraHMYECKUX BEIIECTB ' https://m.edsoo.ru/00adb7e2

4 Bunn xXuMuueckoil CBSI3U U THIIEI 1 12.09 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK ' https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme

5 «IToBTOpEHue U yriyOneHne 3HaHUI 1 1 17.09
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca

5 Knaccudukanus XuMuaeckux 1 19.09 bubnunoreka [JOK
peaKkrii Mo pa3IMYHbIM IPU3HAKAM ' https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM

7 eakiuu. [IoHSITHE 0 TOMOTCHHBIX U 1 24.09 bubmmorexa [JOK
peariu. ' https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaAKIIUIX
[ToHsiTHE O XUMHUYECKOM PABHOBECHH.

bu6mmoreka [JOK
8 @DaxTOopBl, BAUAIOLIME HA CKOPOCTh 1 26.09

XHUMHUYECKOU pPCaKun U MOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHUYCCKOT'O paBHOBCCHUS

OKHCIIMTEIFHO-BOCCTAHOBUTEIBHBIC

bubmuoreka [JOK

9 01.10
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPONUTHYECKON
10 mucconuanmu. CHIBHBIE U CIIa0bIE 03.10 bubnmorexa LHOK
) ' https://m.edsoo.ru/00adcd68
AJIEKTPOJIATHI
bubmmoreka [{OK
11 MoHHbIe ypaBHEHNA PEAKIIUN 08.10
M peakdl https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHUI B CBETE IIpeACTaBICHUI 10.10 bubmmorexa [TOK
pv ' https://m.edsoo.ru/00add5d8
00 AJIEKTPOIMTHICCKOM JTUCCOITUAITTN
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MPEICTaBIEHUI 00 15.10 bubmmorexa [OK
bedl . ' https://m.edso0.ru/00add8b2
ANEKTPOIUTUICCKOM TUCCOITUAITTT
14 ITousarue o ruapoanse coaen 17.10 bubmmorexa [OK
P ' https://m.edsoo.ru/00add9d4
15 O06o00meHe U CHCTEMAaTH3aITHS 2210 bubmuorexa [JOK
3HAHUH ' https://m.edsoo.ru/00addd12
[IpakTueckas padota Ne 1.
16 «Perienne sxcriepuMEHTAIILHBIX 24.10 Eubmorexa HOK
p ' https://m.edsoo.ru/00addbfa
3a1a9»
KounTtponsnas pabora No2 no teme
17 «DIEKTPOIIUTHYECKAS TUCCOLINAIHS 05.11 Bubmorexa OK
p ’ ' https://m.edsoo.ru/00addecO
XHMMHYECKUE PEaKIUU B PACTBOPax»
OO0111ast XapaKTEpPUCTHKA FaJIOTEHOB.
18 XHMquCIfHe CBl(D)I\/'ICTBa Ha IIpUMepe 07.11 Bubmiorexa OK
puMep ' https://m.edsoo.ru/00addfe2
XJopa
19 XnopoBogopoa. CoJisiHast KUCIIOTA, 12.11 bu6mmoreka [JOK
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XUMUYECKUE CBOMCTBA, MOTYUYCHHE,
MIPUMEHEHUE

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

[Ipaktuyeckas padora Ne 2 o reme

bubmmoreka [{OK

20 «HonyquH"e COJIf[HOI/I KHCJIOTHI, 14.11 httos://m.edsoo.ru/00ade348
U3y4eHUE €€ CBOMCTB»
Brruucnenus mo ypaBHeHUSIM

21 XUMHUYECKUX peaKU;HfI, €CJIM OJINH U3 19.11 bubnmotexa HOK

https://m.edsoo.ru/00ade488

peareHTOB JIaH B U30BITKE

29 OO6mrast xapaKTepUCTUKA DJIEMEHTOB 2111 bubnuoreka [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPHI.

23 Haxoxnenue cepbl U €€ coeTMHEHUN 2611 bu6moreka [IOK
B Npupoie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl

24 CepoBo10pO, CTPOCHHE, 58.11 bubnuoreka [JOK
(br3UYecKre U XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,

25 (br3uYecKre U XUMUYECKHUE CBOMCTBA, 03.12 bubmorexa HOK

https://m.edsoo.ru/00adea28

MIPUMEHEHHE
XUMUYECKUE PeaKIInu, JIeKaIIHIe B
OCHOBE IIPOMBIIIJICHHOTO criocoba

26 MOJYYEHUS] CEPHOU KUCIIOTHI. 05.12 bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIlel Cpeibl COeAMHEHUSIMHU
cepbl

97 Brruncnenue maccoBoii 10U BBEIXOa 10.12 bu6mmoreka [JOK
MIPOAYKTA PEaKLUU https://m.edsoo.ru/00adec8a

28 OO11ast XxapaKTepUCTUKA HJIEMEHTOB 12.12 bubnuoreka [IOK
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VA-rpynisl. A30T, paclipocTpaHeHHE
B IIpHUpoJe, pu3ndecKue u
XMMUYECKHE CBOMCTBA

https://m.edsoo.ru/00adeea6

AmMHEaK, ero pu3nIecKue u

bubmmoreka [{OK

29 XUMHYECKUE CBOMCTBA, IIOJyUYCHHUE U 17.12
v https://m.edso0.ru/00adf004
MIPUMCHCHHE
[IpaxTueckas padota Ne 3 o Teme
30 «[TonyueHrne aMMuaKa, U3yudeHUE ero 19.12 bubmorexa HOK
T ek ' https://m.eds00.ru/00adf180
CBOWCTB»

31 A3oTHas KucnoTa, e€ pusndeckue u 4.1 bubmuorexa [JOK
XUMHYECKHE CBOMCTBA ' https://m.eds00.ru/00adf306
Hcnosib30BaHMEe HUTPATOB M COJICH
aMMOHMSI B KQ4eCTBE MUHEPATHHBIX Eut 1IOK

HOJIMOTEeKA

32 oOpenuil. Xumuueckoe 26.12
YAobp . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIECH Cpe/Ibl
COCIIMHEHUSIMH a30Ta
®ocdop. Okenn pocdopa u

33 (boc:li))o pHa;I KI/ICHJ'I(}))Ta (b(bI/II)SI/I(‘I\giKI/Ie u 14.01 bubmmorexa [JOK

P N ' https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOMCTBA, MOTyYCHHE
Hcnonws3oBanue docdaToB B

34 KaueCcTBE MUHEPAIbHBIX YI0OpEHUH. 16.01 bubnuoreka [JOK
3arpsi3HEeHUE IPUPOJHOU Cpebl ' https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHUe B

35 pu I(Zz[e gmﬂzecxie A XUMHUYECKHE 21.01 bubmnorexa [IOK

p P ’ ’ https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcuppl yriaepoaa, ux pusudeckue u 2301 bubnunoreka [JOK

XHMHUYECKHE CBOMCTRA.

https://m.edsoo.ru/00adfebe
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DKosorndyeckue npoOiIeMsl,
CBsI3aHHBIE C OKCHJIOM yriepoaa (1V)

37 YronpHas KUCIIOTa U €€ COJTu 28.01 brbmmorexa LOK
' https://m.edsoo.ru/00ae006¢
[Ipaktuyeckas padora Ne 4 o reme
"[lonydyeHue yriekucioro rasa. bubnuorexa [JOK

38 30.01
KauectBennas peaxius Ha kapOOHaT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHauanbHBIEC TOHATHS 00
39 OpraHUYeCKHUX BeEIIECTBaX KakK O 04.02 bubmmorexa [TOK
p ' https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoia
bu6moreka [IOK
40 Kpemuwuii u ero coetnHeHHS 06.02
P A https://m.edso00.ru/00ae080a
[IpakTrueckas padota Ne 5. Pemenue

A1 AKCIEPUMEHTAIBHBIX 337]a4 110 TEME 11.02 bubnuoreka [IOK
«BaxHelmue HeMeTauIbl U UX ' https://m.edsoo.ru/00ae0bf2
COCITMHEHUS»

KontponpHas padota Ne3 mo teme
. bu6mmoreka [JOK
42 «Baxueime HeMeTauIbl U UX 13.02
https://m.edsoo.ru/00ae0el8
COCJTMHEHUS»
OO6mast XxapaKTepUCTHKAa XUMHUUYECKHUX
3JIEMEHTOB — METaJJIOB.

43 Meramnyeckas CBSI3b U 18.09 bubmuoreka [JOK
METaJUIMYeCKasl KpUCTaUTMYEeCKast ' https://m.edsoo.ru/00ae103e
pemérka. Gu3nYecKre CBOMCTBA
METaJJIOB
XUMHUYECKUE CBOMCTBA METAIIIIOB. Eu6 OK

N nonroTeka

44 DNEKTPOXUMHUYECKUN Psifl 20.02 1

HaHpH)KeHI/Iﬁ METAJIJIOB

https://m.edsoo.ru/00ael156
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O0m1re cnocoObl MOTyYeHUs
metaoB. CriaBel. Beruucienus no

45 aBHEHUSIM XUMHYECKUX PEaKITuH 25.02 bubmorexa [TOK
P PCAKIIH, ' https://m.edsoo.ru/00ae1156
€CJIA OJIMH U3 PEareHTOB COACPKHUT
MIPUMECH
bubmmoreka [{OK
46 ITo € 0 KOppo3 €Tajio 27.02
TUITHE © KOPpOSHI METAILIOB https://m.edso0.ru/00ae1278
bubmmoreka [{OK
a7 eJ10 € MeTall 04.03
[enotmsie MeTanIEl https.//m.edso0.ru/00ae14b2
OKcHIbl ¥ THAPOKCUIBI HATPUS U bu6moreka [IOK
48 06.03
KaJus https://m.edsoo.ru/00ae14bh2
49 [Ileno4yHO3EMENBHBIE METAIIIIBI — 11.03 bubnuoreka [IOK
KaJIBIIUN ¥ MarHui ' https://m.edso0.ru/00ael15e8
bu6mmoreka [IOK
50 B 5 13.03
KHCHIIHIE COCIMHCIHA KaIbIIA https://m.edso0.ru/00ae15e8
O0001Ienre U cucTEMaTH3aIUS
51 o B 18.03
3HAHUH
52 JKEcTKOoCTh BOABI M CIIOCOOBI €& 20.03 bubnuoreka [JOK
yCTpaHEHUsS ' https://m.eds00.ru/00ae1886
[IpakTuueckast pabota Ne 6 o Teme
I N bu6mmoreka [JOK
53 JKEcTKOCTh BOJIBI M METOEI €8 25.03
" https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
54 ATIOMUHHK 27.03 bubmotera [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOICTBA OKCHIA U 08.04 bubnuoreka [IOK
TUIPOKCHUIA ' https://m.edsoo.ru/00aelc64
56 Keneso 10.04 bubmmorexa [JOK

https://m.edsoo.ru/00aeld86



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86

Oxcupl, TUAPOKCHIBI U COJIU JKEJIe3a

bubmuoreka [JOK

> (1) u xenesa (1) 1504 https://m.eds00.ru/00ae35e6
58 O606HUIGHI/I€ Y CHCTEMAaTH3aIlUs 1704
3HaAHUHN
[Ipaktuyeckas padora Ne 7. Pemmenue
59 SKCIEPUMEHTAIBHBIX 337a4 10 TEME 2204 bubnuorexa [JOK
«Baxunenmme MeTauibl 1 UX https://m.edsoo.ru/00ae3de8
COCTMHECHUS
Brruucnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
60 peareHToB JaH B U30BITKE WU 2404 bubnuoreka [IOK
COIEPKUT IpUMecH. Beruucienus https://m.edso0.ru/00ae1750
MacCOBOM JIOJIM BBIXOJIa TIPOYyKTA
peakuuu
61 O6o6uvleHI/Ie U CHCTEeMaTu3alus 29.04
3HaHUH
KonTtponbHas padota Ned4 o teme
62 «Baxnelimue MeTauIbl 1 UX 06.05
COEIMHEHUS
63 BemiectBa u matepuasl B 08.05 bubnuoreka [JOK
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE 13.05 bubnnoreka [JOK
OKpYXarollen cpebl https://m.edsoo.ru/00ae4270
65 PoJsib XxuMuu B perieHuu 15.05 bubnunoreka [JOK
9KOJIOTUYECKUX MPOoOIieM https://m.edso0.ru/00ae4270
66 PezepBHblit ypok. O0oO1IEHNE U 20,05 bubnuoreka [IOK
cucTeMaTu3alus 3HaHuH https://m.edso0.ru/00ae0d0a
67 PezepBHblit ypok. O00O1IEHNE U 22.05 bubnuoreka [IOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

CUCTEMAaTU3alus 3HaHUI

https://m.edsoo.ru/00adb33c

68

PesepBHriit ypok. O600mIeHNE 1
CHCTEMAaTH3aIN 3HAHUH

26.05

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

68



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUS

OCHOBHOM

OBPA3OBATEJILHOW MTPOT'PAMMBI

8 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NpeaAMETHBLIC PE3YyJbTAaThl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmMmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1

IIo Teme: «HepBOHaLIaJ'II)HI)Ie XUMHNUYCCKHUEC ITIOHATUS)

1.1

PaCKpLIBaTh CMBICJI OCHOBHBIX XHUMHYCCKUX TIOHATHI: aToM,
MOJIEKyJla, XHUMHUYECKHH D3JIEMEHT, IPOCTOE BEIIECTBO, CIOXKHOE
BEIIECTBO, CMECh (OJHOpPOJHAsT W HEOJHOPOJHAs), BaJCHTHOCTH,
OTHOCHTENIbHAs aTOMHAasi W MOJICKYJSIpHAs Macca, KOJHYECTBO
BEIIECTBA, MOJb, MOJIIPDHAs Macca, MaccoBas IOJs XUMHYECKOTO
DJIEMEHTa B COCIMHEHWHW, MOJISIPHBIA OOBEM, XMMHUYECKas peaKIus,
KnaccuuKas — peaknuid:  peakluu  COCAWHEHHS,  PEakKIuu
pa3OKEHUs, pEaKIMH 3aMEIICHUs, pPeakIuu OOMEeHa, JK30- H
SHJOTEPMHUUYCCKHE PEAKIMH, TETUIOBOM 3 (EKT peakiuu, pacTBop,

MaccoBasi J10Jig BelecTBa (MPOLEHTHAs! KOHIIEHTPAlMsl) B pacTBOpe

1.2

HUIITIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHMHYECKHX MOHATUN U

IIPUMCEHATH 3TU MMOHATHSA ITPU OIMMHMCAHUHN BCIICCTB U UX npeBpameHI/Iﬁ

1.3

HCIIOJIb30BaTh XHUMHNYCCKYI0O CHMBOJIMKY IJId COCTaBJICHUA (bOpMy.]'I

BCIICCTB U ypaBHCHI/Iﬁ XHUMHYCCKHUX peaKHI/Iﬁ

1.4

PaCKphbIBAThb CMBICJI 3aKOHOB COXpaHCHUA MacCChbI BCIICCTB,
IIOCTOAHCTBA COCTAaBd, ATOMHO-MOJICKYJISIDHOI'O YYCHHUSA, 3aKOHa

ABoraapo

1.5

ONpCACIIATD BaJICHTHOCTD aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

1.6

KJ'IaCCI/I(I)I/IL[I/IpOBaTB XUMHUYCCKHUE DPCaKIUn (HO Yucily Hu COCTaBy

YUYaCTBYIOIIMX B peaKkIMH BELIECTB, 110 TEIJI0BOMY 3 heKTy)

1.7

BBIYUCIISIT OTHOCUTCIIbHYIO MOJICKYJSAPHYHO W MOJISIDHYIO MAcCChI

BCIICCTB




1.8

BBIUMCIIATH MAacCOBYIO JIOJII0O XHMHUYECKOTO 3JeMeHTa 1o (opmyre

COCOUHCHMS,

1.9

BBIYUCIISATh MAaCCOBYHO JOJIKO BEIICCTBA B paCTBOPC

1.10

IPUMEHSTh €CTECTBEHHOHAYYHbIE METObl IMO3HAaHUS — HAOJIOJCHHUE,
U3MEpEeHUe,  MOJEIMPOBAHME,  AKCHEPUMEHT  (peajbHbli U

MBICJICHHBIN )

[To Teme: «BaxHelmume npeacTaBUTEIM HEOPIraHUYECKUX BEILIECTBY

2.1

pacKprIiBaTb CMBICI OCHOBHBIX XHMMHUYCCKHUX MIOHSTHH: OKCHun,

KHUCjI0Ta, OCHOBAHUEC, COJIb

2.2

ONpCACIIATh NPUHAMIC)KHOCThL BCHICCTB K OHpeﬂeﬂéHHOMy KJ1aCcCy

coeMHeHu! no popMyaam

2.3

K.]'IaCCI/I(l)I/II_[I/IpOBaTI) HCOPTaHNYCCKHEC BCIICCTBA

24

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XHMHUYECKHE CBOICTBa
BEILECTB PA3JIMYHBIX KIJIACCOB, MOATBEp)KJasi ONHCAaHUE MPUMEpaMH

MOJIEKYJISIPHBIX YPABHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUIA

2.5

IIPOTHO3UPOBATH CBOMCTBaA BC€IIECTB B 3aBUCHMOCTH OT HX
KauC€CTBCHHOI'O COCTaBa, BO3MOXXHOCTH IPOTCKAHUA XHUMHYCCKUX

MIPEBPALLEHUN B Pa3INYHBIX YCIOBUAX

2.6

ClIeZIoBaTh TpaBHJAM TIOJBb30BAHUS XHUMHYECKOH TOCYyIOW U
7a00paTOpPHBIM 00OpPYIOBAaHUEM, a TaKXKe IpaBUjaM OOpaICHUS C
BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKIHUSMH I10 BBIOJHEHHIO
7a00paTOPHBIX XUMHYECKUX OIBITOB MO TOJIYYCHUIO M COOMpPAHUIO
ra3o00pa3HbIX BemlecTB (BOJOpOJa M KHCIOPOa), MPUTOTOBJICHUIO
pacTBOpPOB C OMNpPENeNEHHOH MaccOBOW JI0Jeld  pacTBOPEHHOTO
BEIIIECTBA, TUNIAHUPOBATh U MIPOBOIUTh XUMHUECKHE SKCIIEPUMEHTHI T10
pacrio3HaBaHHUIO PACTBOPOB MICJIOYEH W KHUCIOT C TOMOUIBIO

HHIUKATOPOB (JTakMyc, (eHoN(TaIeHH, METHIIOPAHX U IPYyTrHe)

2.7

IIPOBOAUTD paC‘IéTH 0 YpaBHCHUIO XUMHWYECKOH p€akuuun

[Io Teme: «llepmommueckunt 3akoH u Ilepuoguyeckas cucrema
xumuyeckux snemeHToB JI. M. MengeneeBa. CtpoeHue aTromoB.

Xumudeckas cBiI3b. OKHUCIUTEILHO-BOCCTAHOBUTEIIbHEIC peakum»

3.1

PacCKpbIBaATb CMBICII OCHOBHBIX XUMHWYCCKUX TMOHSATHM: AApPO aToMma,
BHGKTpOHHLIﬁ clion arToMa, aTOMHasid Op6I/ITaJ'IB, paauyc aroma,

XUMHUYCCKas CBA3b, IOJSIpHAA W HEMOJEIPpHAA KOBAJICHTHAA CBA3b,




3IEKTPOOTPUIIATEILHOCTh, HMOHHAsl CBSI3b, WOH, KAaTHOH, aHUOH,

CTCIICHb OKHCIICHHUA

3.2

KJIaCCI/I(i)I/IL[I/IpOBaTB XUMHNYCCKHUEC JJICMCHTBI

3.3

OTNUCBHIBATh W XapaKTepu3oBaTh TaOnuuHyro (popmy Ilepmomnueckoii
CUCTEMbl XMMMUECKHUX D3JEMEHTOB: pa3iu4arTh MOHITHUS «TJIaBHAS
noarpynna (Arpymnma)» u «mnoOouHas mnoarpynna (brpymma)y,

«MaJIbIe» U «OOJIBIINE) Neprnoabl

3.4

packpsiBaTh cmbich Ilepumommueckoro 3akona JI.M. Menneneesa:
ACMOHCTPUPOBATH NIOHUMAHUC nepnozu/lqecxoﬁ 3aBHUCHUMOCTH CBOMCTB
XUMHUYECCKHUX DJJIIEMCHTOB OT HX TIIOJOXKCHHSA B Hepno;mqea(oﬁ

CHUCTEMCE

3.5

COOTHOCHUTh  O0O3HAauUeHHUs, KOTOpblE HMEIOTCS B  TabmuIe
«Ilepmognyeckass  cucrema  XumMu4yeckux  snemenroB  JI.W.
MenpeneeBa» C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB
XMMHUYECKUX DJJIEMEHTOB (COCTaB M 3apsia  sjapa, oOiiee dYHcIio

AJIEKTPOHOB U pacnpeeNeHHue X MO ANEKTPOHHBIM CIIOSIM)

3.6

OIIPCACIIATD CTCIICHDb OKHMCIJICHUA DJIEMCHTOB B 6I/IHapHBIX

COCAUMHECHUAX

3.7

OTIpENeNATh BUJ XUMHYECKON CBs3W (KOBaJeHTHAas U HOHHas) B

HCOPraHM4CCKUX COCANHCHUAX

9 KUIIACC

Kon
NpoBEPsSIEMOro
pe3yJabTaTa

IIpoBepsiemble NpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

1

ITo Teme: «BemecTBo u XumMudeckas peaKuus»

1.1

pacCKpbIBaTb CMbLICII OCHOBHBIX XHUMHYCCKHUX MMOHSATHM: pacTBoOp,
QJICKTPOJIUTBI, HEIJICKTPOJUTBI, JJICKTPOJIUTHYCCKAA AUCCOLUANNs,
pCakiiuu HMOHHOI'O O6MeHa, KaTajin3aTop, XUMHYCCKOC PABHOBCECHC,
O6paTI/IMLIe n HeO6paTI/IMLIe peaKkiuu,
OKHCIIUTCIbHOBOCCTAHOBHUTCIIbHBIC pcaKkuuu, OKHCIINTCIIb,
BOCCTAHOBUTCIIb, OKHCJICHHUEC W BOCCTAHOBJICHUC, aAJUJIOTPOIINA,
aM(bOTepHOCTL, XUMHNYCCKasa CBA3b (KOBaJ'ICHTHaSI, HOHHAas,

MeTaJ’IJ’II/I‘{eCKaH), KpUCTalNINYCCKasd pCIJ_IéTI(a, CIlIaBbl, CKOPOCTHb




XUMHYECKON peaKkuu

1.2

WIUTIOCTPpUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHUA H

NPUMCHATH 3TU IIOHATUA MPHU OIIMCAaHNUU BCIICCTB U UX HpeBpameHHﬁ

1.3

COCTaBJIATh ypPaBHEHUS HJIEKTPOJUTUYECKON IUCCOLMALMM KHUCIIOT,
LICJIOYEH M COJIEM, IOJIHBIE M COKpALEHHBbIE YPaBHEHUS DPEaKLUN

WOHHOI'O 0O0OMeHa

1.4

PaCKpbhIBaTh CYHIHOCTH OKHCIHUTCIBbHO-BOCCTAHOBUTCIILHBIX peaKuHﬁ

MIOCPEJICTBOM COCTABJIEHUS 3JIEKTPOHHOTO OajaHca ITUX PeaKIHi

1.5

MIPOBOJIUTH PACUYETHI [0 YPABHEHUIO XUMHUYECKOUN pEeaKIINU

Ilo Temam: «Hemeramnel u ux COCAUHCHUA» U «MeTtanael U WX

COCAUHECHUA»

2.1

XapaKTePHU30BaTh (OMUCHIBATH) 00IINE U CHIEU(PUIECKAEC XUMUUECKHE
CBOWCTBA TIPOCTBIX M CJIOKHBIX BEIIECTB, TOJTBEP)KIas OIMUCAHUE
MpuMepaMu MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHHH COOTBETCTBYIOIIHNX

XUMHUYECKUX PEaKINi

2.2

COCTaBJISITh YPaBHEHUS PEAKIUH, TMOATBEPKIAIONTNX CYIIIECTBOBAHUE

T€HETHYECKO CBSA3H MCXKAY BEIICCTBAMU Pa3JIMYHBIX KJIACCOB

2.3

IIPOTHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHMHA,
BO3MOXHOCTH MPOTECKAHUA XHUMHNYCCKHUX npeBpameHHﬁ B Pa3JIMYHBIX

YCIOBUAX

2.4

clieoBaTh MpaBWJIaM TMOJB30BAaHUS XUMHUYECKOW TOCyIoll H
nabopaTopHbIM OOOpPYIOBAaHUEM, a TAaKKE IMpaBWiIaM OOpalleHus ¢
BEUIECTBAMU B COOTBETCTBUM C HMHCTPYKIMSIMH IO BBIIIOJHEHUIO
71a00PATOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYCHHIO M COOMPaHHIO

r33006p33HLIX BCIICCTB (aMMI/IaKa " YIJICKHUCJIOIO ra3a)

2.5

IPOBOJMTh PEaKUUH, IOATBEPIKIAIONINE KAYECTBEHHBIH COCTaB
pa3JIMYHBIX BEIIECTB: pPAcClO3HABATh OMBITHBIM MMyTEM  XIJIOPHU-,
Opomuza, woauna, kapOonar, ¢Qocdar, cunukar, cynabdar,
TUAPOKCUAMOHBI, KATHOHBI aMMOHHS, MOHBI HM3yYEHHBIX METAIJIOB,

IMPUCYTCTBYIOIHEC B BOOAHLIX pACTBOPAX HCOPIraHNMYCCKUX BCUICCTB

ITo Teme: «XuMHSA U OKpYXKaroIIas cpena»

3.1

pPaCKpbIBaATb  CMBICII  OCHOBHBIX XHMHYCCKUX MMOHSTHI: HI[K

BCHICCTBA, KOPpPO3Hd MCTAJIJIOB

3.2

NPUMCHATL OCHOBHBIC OIICpaluU MBICIUTEIbHON JIE€ITeNbHOCTH —




aHalM3 MW CHUHTE3, CpaBHEHHE, O0O00O0IIeHUEe, CHUCTEeMaTH3alHIO,
BBISIBJICHUC HpI/I‘II/IHHO-CHeI[CTBeHHBIX CBH3€I>’I — JJId I/I3y‘-ICHI/ISI
CBOfICTB BCHICCTB U XHMHYCCKHUX peaKHI/If/’I; eCTCCTBeHHOHaquBIC
METOJIbI TIO3HAHWS — HaOIOJICHUE, W3MEpPEHHUe, MOJICIIMPOBAHHUE,

9KCIEPUMEHT (PEAJIbHBIA U MBICICHHBIN)




V. HNPOBEPSAEMBIE 2JIEMEHTbBI COAEP KAHUSA

8 KUIIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNYCCKHUEC ITOHATHA

1.1

[Ipenmer xumun. Poiab XMMHM B KU3HU YE€JIOBEKA. XUMHUS B CHUCTEME HayK.
Tena u BemecTBa. PU3NYECKUE CBOMCTBA BEMIECTB. ATperaTHOE COCTOSIHUE

BCIICCTB

1.2

IlonsTHE O METOJaX MMO3HaHUusA B XUMUU. Ywucteie BCIICCTBA U CMCCH. Cnioco0n1

pa3aeieHust cMecen

1.3

ATOMBI H© MOJICKYJIBI. Xumuueckre »dieMeHThl. CHMBOIBI XHUMHYECKHX

a51eMeHTOB. IIpocThie U c10XkKHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE

1.4

Xumuyeckas popmyna. BaleHTHOCT aTOMOB XMMHUYECKUX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA  cocTaBa  BemecTB.  OTHOcUTENbHas  aTOMHas — Macca.
OtHocuTenbHAasE MOJIEKYIIIPHAs Macca. MaccoBas oI XMMUYECKOTO 2JIEMEHTa

B COCIMHCHUH

1.5

KonunuectBo BemectBa. Monb. MousipHast Macca. B3auMOCBsI3b KOJIMYECTBA,
Macchl U 4YHClia CTPYKTYPHBIX €IWHHUIl BeulecTBa. Pacu€rel mo Qopmynam

XUMHUYCCKUX COGI[I/IHCHI/Iﬁ

1.6

OuznyecKkue U XMMUYECKUE SBICHHS. XHUMUYECKass peakius U e€ MPU3HAKH.
3aKOH COXpaHEHHUs MacChl BEUIECTB. XuMHUUeckue ypapHeHus. Kinaccudukanus

XMUMHUYECKUX peaklnil (COeTuHEHMs, pa3IoKeHus, 3aMellleHus, OOMeHa)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKON MOCYJI0M, C TPaBUIIAMH
paboThl B JabopaTopur W mnpuéMamMu oOpalieHus C  J1abopaTOPHBIM
00OpyJIOBaHMEM, H3YYCHHE U OIUCAaHUE (U3MUYECKUX CBOWCTB 0O0pasloB
HEOPraHMYECKUX BEIICCTB, HaOMoJacHHe (U3NYeckux (IJIaBJIICHHUE BOCKa,
TasHUE JIbJIa, pACTHPAHHUE caxapa B CTYIKE, KMIICHUE M KOHJICHCAIIUS BOIbBI) U
XUMHYECKUX (TOpeHHe CBeYd, [MpOKATMBaHWE METHOW  MPOBOJIOKH,
B3aMMOJICIICTBHE MeNa C KHUCJIOTOW) SBJICHUH, HAONMIOJEHHE U OIHCAHHE
OPU3HAKOB TMPOTEKaHWs XUMHUYECKHX peakiuid (pasjokeHHe caxapa,
B3aMMOJICHICTBE CEPHOM KHUCIOTHI C XJIOPHIOM Oapusi, pa3iokKeHHEe
ruapokcuaa menu(ll) mpu HarpeBaHuH, B3aUMOJICHCTBHE JKelie3a ¢ PaCTBOPOM

conmu meau(ll), uzyuenue cnocoOoB pazaencHus cMeceit (C MOMOIIBI0 MarHUTa,




¢bwIbTpoBaHUe, BBIIAPUBAHUE, AUCTHIULILUSA, Xpomarorpadus), mpoBeaeHUE
OUYMCTKH OBApEHHOM cOM, HAOIIOEHUE U OIIMCAHUE PE3YIbTATOB IPOBEICHUS
OIbITa, WUIFOCTPUPYIOLIETO 3aKOH COXPAHEHHA MACCHI, CO3[aHUE MOJCIIEH

MOJIEKYII (IIapOCTEPHKHEBBIX )

Baxwueline npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmecp razoB. CoctaB Bo3ayxa. Kucimopon — ameMeHT u mpocrtoe
BemiecTBo. HaxoxmeHue kuciopona B mpupoze, (pusnyeckne M XUMHUYECKUE
cBoiictBa (peakuuu ropenus). Oxcunpl. [Ipumenenue kucimopoaa. CrocoObl
MOJy4eHHUs KHCIOpoAa B Ja0OpaTopuMl M TMPOMBIINIICHHOCTH. KpyroBopot

KHCI0poa B mpupoae. O30H — alyioTponHast MoAU(UKALIMS KUCIOpoaa

2.2

TemnoBoil 3P PexT XMMHUUEeCKON peakliiy, TEPMOXUMHUECKUE YPaBHEHMUSI, K30~
U SHAOTEpMHUUYECKUE peakuu. TOIMBO: yroyib U MeTaH. 3arpsisHeHUE BO3AyXa,

ycUJIeHUE MMApHUKOBOTO 3P deKTa, pa3pylieHHe 030HOBOTO CII0s

2.3

Bonopon — snemeHnt m mpoctoe BemecTBo. HaxokIeHne Boaopoaa B IPHPOJE,
¢u3nueckre W XMMHUYECKHE CBOMCTBa, IPHUMEHEHHE, CIIOCOObI TOJTyYEHHUS..

Kucnorte! u conu

2.4

Monspabiit 00b€M ra3oB. Pacu€Tel Mo XUMHUYECKUM YPaBHEHHSIM

2.5

duznueckue CcBOWCTBA BOAbl. Boga kak pactBopuTeiab. PacTBOpBL
Haceimennbie 1 HEHACHIIIEHHBIE PACTBOPHI. PaCTBOPHMOCTH BEIIECTB B BOJC.
MaccoBasg 40Jis BelleCTBA B pacTBOpe. XHWMHYECKHE CBOWCTBA BOJBI.
OcHoBanusi. Posib pacTBOpOB B MpUpoJe M B KU3HU 4eloBeka. KpyroBopot
BOJIbI B TpHUpOAE. 3arps3HeHHWe NPUPOAHBIX BoJ. OxpaHa W OYMCTKA

IMPUPOIHBIX BO

2.6

Knaccudukanus nHeopranmvyeckux coeauHenuid. Oxcuapl. Knaccuduxarus
OKCHJOB: cojeoOpa3yroiue (OCHOBHBIE, KHUCIOTHBIE, amQoTepHble) U
HeconeoOpazyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKHE

CBOMCTBaA OKCHIOB. HOJ’Iy‘IeHI/IC OKCHJIOB

2.7

OcHoBanus. Krnaccudukanuss ocHOBaHMH: WIENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHuil. Pu3nueckrue U XUMUYECKUE CBOWCTBA

ocHoBaHui. [loyuenne ocHOBaHMM

2.8

Kucnotel. Knaccudukanus xucnot. Homenkmarypa kucnor. dusmdeckue u
XUMHYECKHE CcBOMcTBa KuCIOT. Pan aktuBHocth MetauioB H.H. bekertosa.

HonyquI/Ie KHUCJIOT

2.9

Conu. Homenknarypa coneil. @uU3NUeCKME M XUMUYECKHUE CBOMCTBA COJICH.

ITony4yenue coien




2.10

I'enetnueckas CBSI3b MCKAY KJIaCCaMH HCOPraHUYCCKUX COGI[I/IHGHI/Iﬁ
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XUMUYECKUN  DKCHEPUMEHT: KayeCTBEHHOE OIpEAEICHUE  COACpKaHUS
KHUCJIOpOZa B BO3JAyXE, IMOJIydeHHE, COOMpaHHe, paclo3HAaBaHHE W HM3y4eHHUE
CBOMCTB KHCJIOpOJa, HAOIIOJEHUE B3aUMOJECUCTBUS BEILIECTB C KUCIOPOAOM U
yCIIOBUSI BOZHUKHOBEHUS U NpEKpallleHus: TopeHus (Ioxkapa), 03HaKOMJIEHHE C
o0Opa3laMu OKCHJOB M OINHMCAaHWE WX CBOICTB, NOJy4YeHHE, cOOMpaHue,
pacno3HaBaHUE M H3Y4YEHHE CBOWCTB BOAOpoJa (rOpeHue), B3aUMOJEHCTBHE
Bosiopoaa ¢ okcugoMm menu(ll) (BO3MOXHO MCTIOIB30BaHUE BUACOMATEPUATIOB),
HaOmoJeHne 00pa3lioB BEIIECTB KOJMYECTBOM | MOJb, HCCIEJOBaHHE
OCOOEHHOCTEHl pacTBOPEHHs BELIECTB C PA3IMYHOM PacTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIPEAEIEHHON MAacCOBOM JI0JIEW PaCTBOPEHHOIO
BEILECTBA, B3aMMOJEHCTBHE BOJAbI C METaulaMu (HaTpUEM M KaJbI[EM)
(BO3MOXKHO HCHOJIb30BaHUE BHJIEOMATEPHANIOB), OIpEAETICHHE pPAacTBOPOB
KHCIIOT M IIeJ0o4Yel C TMOMOIIbI0 HHAWKATOPOB, HCCIENOBaHHE o0O0pa3loB
HEOPraHMYECKUX BEIIECTB pa3IUYHBIX KJIAcCOB, HAOIIOACHHE W3MEHEHUS
OKpackH WHJIMKATOpPOB B pacTBOpax KHCIOT W IIeJo4ell, Hu3ydyeHue
B3auMoeiicTBus okcuma meau(ll) ¢ pacTBOpoM CepHOM KHCIOTBI, KHCIOT C
METaJJIaMH, PEAKIMi HEUTpaIN3aliy, OJTy4YeHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOTO MeTajlyla JpyrdM M3 pacTBOpa COJM, pEIICHHE
SKCIIEPUMEHTAJIbHBIX 3a/1ad Mo TeMe «BaxHeinine kiacchl HEOPraHUYECKUX

COECIUHEHUI)

[Tepuonuueckuii 3akoH u [leproauueckas cucteMa XUMHUYECKHUX 3JIEMEHTOB
H.N. Menaeneea. CTpoeHue aToMOB. XUMUYeECKasi CBsA3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PCAKIINHU

3.1

[lepBpie MOMBITKH KIACCUPUKALMU XUMHUYECKUX dieMeHTOB. [lonstue o
TPYINIax CXOTHBIX AJIEMEHTOB (ILEJOYHBbIE U IIEIIOYHO3EMEIbHbIE METaJLIbI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yrT ampoTepHbIE

OKCHUABI U TUAPOKCHUABI

3.2

Ilepuoanueckuit 3akoH. [leproanyeckas cucreMa XUuMHUYECKUX 31eMeHTOB [[. 1.
Menneneena. KopoTkonepuonas u JUTMHHOTIEPUOTHAS (hopMbI
[lepuonnueckort cucremsl xumuueckux oanemeHtoB .M. Menzeneesa.
Ilepuonsr m rpynmbl. PU3WYECKUN CMBICIT IOPSAKOBOIO HOMEpA, HOMEPOB

INepruoaa U IrpyIiibl 3JICMCHTA

3.3

CTpOGHI/Ie atroMoB. CoCTaB aTOMHBIX Aaep. M3oTomsl. 3HeKTpOHLI. CTpOGHI/Ie

QJICKTPOHHBIX 000JI0OYEK aTOMOB MEPBLIX 20 XMMHYECKHX DIICMCHTOB




IIepuoguueckoit cucremel .M. MenneneeBa. XapakTepucTuka XMMHUYECKOTO

3JIEMEHTA MO €ro nojoxeHuro B [lepuoanueckoit cucreme .M. Menaeneesa

3.4

3aKOHOMEPHOCTH HM3MEHEHUs paJuyca aTrOMOB XHMHUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKMX CBOMCTB IO IpynnaM M IEPHOJaM.
3unauenue [lepuonnyeckoro 3akoHa u [leproauueckoil CUCTEMbl XUMUYECKHX
3JIEMEHTOB JUISl pa3BUTHS Hayku W npaktuku. .M. MenneneeB — y4€Hbldi U

Ipak1aHUH

3.5

Xumuueckasi cBsizb. KoBaneHTHas (MOJspHAsT W HEMOJSIpHAsi)  CBSI3b.

SHGKTPOOTPI/IIIaTCJ'ILHOCTI) XUMHUYECKUX dJIeMeHTOB. MloHHas CBI3b

3.6

Crenenpb okuciieHus. OKHCIUTEIIEHOBOCCTAHOBUTCILHBIC pCaKkuu. HpOIICCCBI

OKHCJICHHS M BOCCTaHOBJICHUS. OKUCINUTENIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUH HKCHEPUMEHT: H3y4eHHE O0OpaslloB BEIIECTB METAIIOB U
HEMETAJUIOB, B3aMMOJCWCTBUE THMIAPOKCHAA LHUHKA C PACTBOPAMHM KHCIOT H
[IeJ04Y€el, POBEIECHNUE OIBITOB, WIUTHOCTPUPYIOIIUX MPUMEPHI OKUCIUTENBHO-

BOCCTaHOBUTEJIbHBIX peaKkiuil (ropeHue, peakluu pas3iokKeHUsl, COTUHEHUS)

9 KUIIACC

Kon

IIpoBepsieMblii 3J1eMeHT COAEPKAHUS

BeniectBo u xumuyeckas peakuus. [loBropenue

1.1

[Tepuoanueckuii 3akoH. [lepronnueckas cucteMa XuMu4eckux 3nemeHToB /.M.
MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHHUHM CBOMCTB
XUMUYECKUX JJIEMEHTOB IMEPBBIX TPEX TMEPUOJOB, Kaus, KaJIbIHUSI W WX
COCIMHCHUN B COOTBETCTBHM C IIOJIOKEHHUEM 3JeMeHTOB B Ilepmomnueckoi

CUCTCMC U CTPOCHUCM HX AaTOMOB

1.2

CTpOCHI/Ie BCIICCTBA: BHBI XUMHWYECKOH CBSI3U. THITBI KpUCTAJUIMICCKUX
peH_IéTOK, 3aBHCUMOCTH CBOMCTB BCIICCTBA OT THIIA KpPICTEIJ'IJ'IH‘IGCKOfI peI_HéTKI/I
U BUJA XUMHUYECKOM CBS3U. KJ'IaCCI/Iq)I/IKaHI/IH U HOMCHKJIATYpa HECOPraHN4YCCKUX
BCIICCTB (Me)KI[yHapOI[HaH u TpI/IBI/IaJ'IBHaH). XHUMHYECKHE CBOMCTBA BCIICCTB,
OTHOCAIIHNXCA K  pa3JINYHbIM KiI1acCcaM HCOPTraHNYCCKUX COG,Z[I/IHeHI/II‘/’I,

TCHCTUYCCKAs CBA3b HCOPTAHNYCCKUX BCIICCTB

1.3

Knaccugukanus XMuMHYeCKUX peakluil 10 pa3IUYHbIM NPpU3HAKaM (110 YUCITY U
COCTaBy Yy4yacTBYIOIIMX B pEAKIUH BEIIECTB, MO TEIUIOBOMY 3(dexTy, 1o

H3MEHEHHUIO CTENeHEH OKHMCICHHUS XUMHYSCKUX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,




[0 Yy4acTHUIO Karainu3aropa). OK30- U OJHAOTEPMUUYECKHE  PEAKIUHU,

TCPMOXUMHUYCCKUC YPABHCHUA. IlousTue o CKOpPOCTH XUMHUYCSCKOMN pCaKkuuun

1.4

[Tonsitue 06 0OpaTHUMBIX M HEOOPATHUMBIX XMMHUYECKHX peakuusx. Ilonsartue o
TOMOTEHHBIX ¥ I'€TEPOreHHbIX peakuusax. [IoHATHEe 0 XMMUYECKOM pPaBHOBECHHM.
@akTOppl, BIMAIOIME HA CKOPOCTh XHMHMYECKOM pPEaKUMH M IOJIOKEHUE

XHUMHNYCCKOT'O paBHOBCCHUS

1.5

OKHCANTENbHO-BOCCTAHOBUTENBHBIE  pEaKLHUU, AJIEKTPOHHBIN OanaHc
OKHUCJIMUTEIbHO-BOCCTAHOBUTENbHON  peakuuu. CocTaBiieHue  ypaBHEHHM
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUi C HCIOJIb30BAHUEM METOJAA

AJIEKTPOHHOTO OajaHca

1.6

Teopust 3MEKTPONUTUYECKON NUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUTHI.
Kartnonsl, aHnoHbpl. MeXaHn3M QUCCOLMAIMU BEUIECTB C PAa3IMYHBIMU BUAAMH
xumMudeckoi cBs3u. Ctenenpb aucconuanuu. CHIIBHBIE U CITA0bIe AIEKTPOJUTHI.
Peakiun monHOTO OOMEHa. YCIIOBHSI MPOTEKAHMS PEAKIIMA MOHHOTO OOMEHa,
IIOJHBIE M COKpalIEHHbIE HMOHHBIE YypaBHEHHs peakiui. CBOWCTBa KHCIOT,
OCHOBaHMUH ¥ COJEM B CBET€ TMPEACTABICHHH 00 DICKTPOITUTHICCKON

nucconuanuu. KauectBeHHble peakiiu Ha MOHBI. [loHsATHE O THAPOIU3E CONei

1.7

XUMHUYECKUH HKCICPUMEHT: O3HAKOMJICHHE C MOJCISMH KPHUCTAILTHYECKUX
pEemETOK HEOPraHWYECKHUX BEHIECTB — METaIOB W HeMeTauioB (Tpadura U
ajMasa), CIIOKHBIX BEIIECTB (XJIOpWIa HATPHs); UCCIEAOBAHUE 3aBHCHUMOCTH
CKOPOCTHM XHMHUYECKOW pEaKIHH OT BO3ACUCTBHUS Ppa3IM4YHBIX (DAaKTOPOB;
UCCIICIOBAHUE  JJICKTPONPOBOJHOCTH  PAacTBOPOB  BEHIECTB,  Ipoliecca
JMCCOIMAIIMM  KUCIIOT, WIeJoYer u coliell (BO3MOXKHO HCIOJB30BaHUE
BUJICOMATEPHAIIOB); TIPOBEJICHUE OIBITOB, WUIIOCTPUPYIONIMX TPU3HAKU
NPOTEKaHUS PEaKIii HOHHOTO oOMeHa (00pa3oBaHMEe OCaJIKa, BBIJCICHHE ra3a,
o0pa3oBaHue BOJbI); OTBITOB, HIUTFOCTPHPYIOUIMX HPUMEPbI OKUCIUTEIHHO-
BOCCTAHOBUTEIJIBHBIX PEaKIMii (TOPEHUE, PEaKIMU Pa3JIOKEHHS, COCTUHCHU);
pacrio3HaBaHHE HEOPTaHUYECKUX BEIECTB C MOMOIIBI0 KAYeCTBECHHBIX PEaKIIHiA

Ha MOHBI; PCHICHHUC SKCIICPUMCHTAJIbHBIX 3a/1a4

Hemertannsl 1 ux coeIMHEHUS

2.1

0611[35{ XapaKTCPUCTUKA TaJIOTCHOB. OcoOeHHOCTH CTPOCHUA  aTOMOB,
XapaKTCPHBIC CTCIICHU OKUCIICHUA. CTpOCHI/IC 151 (I)I/BI/I‘IGCKI/IG CBOMCTBA MMPOCTBIX
BEIIIECTB — TaJOreHOB. XHMHMYECKHE CBOMCTBA Ha npumMepe  XJjiopa
(B3aHMOHeﬁCTBHC C MfETalllaMH, HEMCTaJlllaMH, I_I_IC.IIO‘-IaMI/I). XJ'IOpOBOIIOpOI[.

ConsHas KHUCJI0Ta, XUMHYCCKHE CBOﬁCTBa, MOJIYy4CHUC, IPUMCHCHUC. I[eﬁCTBHC




XJIOpa ¥ XJIOPOBOAOPOJA Ha OpPraHU3M 4eJIOBEKa. BakHelue XJIOpuabl U UX

HaxO0’JICHUE B MPUPO/IE

2.2

OOmast xapakrepuctuka 31eMeHToB VIA-rpynmel. OcoOeHHOCTH CTpOCHUs
aTOMOB, XapaKTepHbIE CTeNeHN okucieHus. CTpoeHne u (pu3nyecKre CBOWCTBA
IPOCTBIX BELIECTB — KHUCJIOpPOJa M Cepbl. AJUIOTPOIHBbIE MOAU(UKALNU
KHUCIIOpOJia U cephl. XUMHYECKHE CBOMCTBa cepbl. CepoBOJOPOJ, CTPOCHHUE,
(1)H3quc1cne M XAMHYECKHE CBOMCTBA. OKCI/II[I)I CCPbl KaK MNpCACTaBUTCIIN
KHCJIOTHBIX OKCHIOB. CepHas{ KHCJIOTa, (1)I/I3I/I‘~I€CKI/I€ A XHUMHYECKHE CBOMCTBa
(oOmme Kak mpeAcTaBUTENs Kjacca KHCIOT U cnenuduueckue). XuMUUYECKHe
peakuuu, Jexalue B OCHOBE MPOMBIIUIEHHOTO CIoco0a IMOJIy4YeHHUs CepHOM
KHCJIIOTHI. HpI/IMeHeHI/Ie. Comu cepH0171 KHCJIOTBI, Ka4Y€CTBCHHAd PpPCaKUusA Ha
cynbdar-uoH. HaxoxneHnue cepel U €€ cCOeAMHEHUH B Mpupoje. XUMHUUYECKOe
3arpsi3HEHUE OKPYKAIOMICH Cpeibl COSAMHEHUSMHU Cepbl (KUCIOTHBIE JTOXKIH,

3arpsi3HEHUE BO3/TyXa U BOJOEMOB), CIIOCOOBI €T0 MPEeI0TBPAIICHHS

2.3

OO6miasi xapaktepucTuka 3i1eMeHTOB VA-rpynnbsl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEPHbIE CTETIEHN OKUCIEHUA. A30T, pacipoCTpaHEHHUE B IPUPOJIE,
(bu3mvecKkne U XuMHUIecKkre cBoicTBa. KpyroBopot azora B mpupojae. AMMHAK,
ero (usmveckre M XMMHUYECKUE CBOMCTBA, MojydeHHe M mnpumenenue. Conu
aMMOHHMS, UX (U3NYECKUE U XHMMUYECKHE CBOWCTBA, IpPUMEHEHHE.
KauecTBeHHas peakiusi Ha MOHBI aMMOHHUS. A30THasi KUCJIOTa, €€ MOoJydeHHe,
¢usznueckue M XUMHUYECKHE CBOICTBa (00IIME Kak MpeICcTaBUTENs Kiacca
KUCIOT U crnenuduueckue). Mcnonp3oBaHne HUTPATOB M COJIEH aMMOHHS B
KayecTBe MUHEPAIbHBIX yIOOpeHMil. XUMUYecKoe 3arps3HeHUE OKpYKarolen
Cpelbl COeTMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arpsS3HEHUE BO3AyXa, MOYBBI

1 BOJIOEMOB)

2.4

docdop, amnorponHsle Mogudukauu (ochopa, Gu3MUECKHE U XUMUYCCKUE
cBoiictBa. Oxcun ¢docdopa(V) u dochopHas kuciora, QuU3NYECKHUe MU
XMUMUYECKHE CBOWCTBa, mosydeHue. lcnonb3oBanue ¢ochaTtoB B KadecTBe

MUHEPATBHBIX YI0OpEeHUN

2.5

OOmast xapakrepuctuka 31eMeHToB IVA-rpynmbel. OcoOeHHOCTH CTpOEHuUs
aTOMOB, XapaKTE€pHbIE CTENEHUW OKUCIEHUs. YTJIepoJ, auIOTPOIHBIE
MoIu(UKAIMK, paclpocTpaHEeHHEe B MpHpoje, (U3NYECKUe M XUMHUYECKUE
cBoiictBa. Ancop6uus. Kpyrosopot yriaepona B npuposae. OKcuibl yriepoaa,
ux (uznyeckue M XUMHUYECKUE CBOICTBA, JEHCTBHE Ha YXUBBbIE OPraHU3MBI,

MOJYYCHHUEC U MPUMCHCHUC. OKOJIOTHYECKHE l'IpO6J'IeMLI, CBA3aHHBIC C OKCHAOM




yraepoaa(lV); rumote3a Tm00anbHOrO MOTEIUICHUS KIMMaTa; TapHUKOBBIN
apdekr. YrompHas KuCIOTa W €€ CONMU, UX (PUIUYECKHE M XUMHUYCCKHE
CBOICTBa, MOJy4YeHHE W NpuMeHeHue. KadecTBeHHas peakiusi Ha KapOoHaT-
nonsl. Ucrnons3oBanue Kap6OHaTOB B 6I)ITy, MCIUIMHC, NPOMBIIIJICHHOCTH U

CEJILCKOM XO3AUCTBE

2.6

[TepBoHauanbHBIE TIOHATHS 00 OPraHWMYECKUX BEIISCTBAX KAK O COCIMHEHHUSIX
yriuepoga (MeTaH, 3TaH, STHJICH, AaleTWICH, STaHOJ, TJHIEPHH, YKCyCHas
kuciora). MIx coctaB m xummyeckoe crpoeHue. [lonstne o Ouonormdecku
BOKHBIX BEIIECTBAX: JXUpPaxX, OClkax, YriIeBoJaX — W HMX pOJIM B IKHU3HU
YeloBeka. MarepualibHOe CIWHCTBO OPraHMYECKUX W HEOPTaHHYECKUX

COEIMHEHUI

2.7

Kpemuuii, ero ¢usnueckue H XUMHYECKHE CBONCTBA, IIOJIyu€HUE U
npuMenenne. CoenvHeHHs KpeMHUs1 B mpupoje. OOmme mpeactaBieHuss oo
okcuzae kpemHus(1V) u kpemHueBoil kuciaore. CUIMKAThI, UX UCHOJB30BaHUE B
OBITY, METUIIMHE, POMBIIIUIEHHOCTU. BaxkHelme cTpouTtenbHble MaTepUaibl:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, ene300eroH. [Ipobiembr Oe30macHOTO

HCIIOJIBb30BaHUs CTPOUTCIIBHBIX MaTCPUAJIOB B HOBC€,Z[H€BHOI71 KHN3HHU

2.8

XUMHUYECKUN JKCIMEPUMEHT: HW3y4deHHE OOpa3IOB HEOPraHMYECKUX BEIIECTB,
CBOMCTB COJITHOM KHUCJIOTBHI; MPOBEJACHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPHUI-
WOHBI W HAOJIOJEHUE TMPU3HAKOB HMX TMPOTEKAHUS; OMBITHI, OTPAKAIOIINE
(bM3MYeCKre U XUMHYECKUE CBOMCTBA TaJIOTEHOB U UX COCAMHEHUH (BO3MOXKHO
WCITOJIb30BAaHME BHJICOMATEPUAIIOB); O3HAKOMJICHHE C oOpaslamM XJIOpUIOB
(raloTeHUI0B); O3HAKOMJICHHE C oOpa3laMu cepbl U €€ COCAMHCHHUSIMU
(BO3MOXHO  HCIIOJIB30BAaHHWE BHUICOMATEPHUANIOB); HAOMIOJEHHWE TIpolecca
00yriMBaHUs caxapa ToJ JCUCTBHEM KOHIICHTPUPOBAHHOW CEPHON KHCIIOTHI;
U3y4YeHUE XUMUYECKHX CBOMCTB pa30aBICHHON CEPHOW KUCIOTHI, IPOBEACHUE
KayeCTBEHHOW peakiuu Ha cynabhaT-uoH © HaOmoaeHue mpu3Haka e&
MPOTEKAHUs; O3HAKOMJIEHHE ¢ (PM3UYECKUMHU CBOMCTBaMU a30Ta, (hochopa U ux
COCIMHCHUN (BO3MOXXHO HCIIOJIb30BAaHUE BHJJICOMATEpPUAIOB), o0Opa3laMu
a30THBIX U (HOCHOPHBIX yHOOpEeHUit; moaydeHune, cooupaHue, pacrno3HaBaHue U
M3YYeHUE CBOWCTB aMMHUaKa; IMPOBEJIECHUE KAuYE€CTBEHHBIX pPEAKUUMWA Ha HOH
amMmmMoHHMsT U (docdar-uOH ¥ HU3YYCHHE TPU3HAKOB HX TMPOTEKaHUS,
B3aMMO/ICHCTBIE KOHIIEHTPUPOBAHHOW a30THOM KUCIOTHI C MeAbIO (BO3MOXKHO
WCIIOJb30BAHUE BHUJCOMATEPUATIOB); H3YyYEHUE MOJIENEeH KpUCTAUIMUECKUX
pemérok anMasa, rpaduta, GQyuiepeHa; O3HAKOMIIEHHE C MPOIECCOM

azicopOLIMK pacTBOPEHHBIX BELIECTB AKTUBHUPOBAHHBIM YIVIEM U YCTPOICTBOM




IIPOTHBOra3a; IOJy4eHHE, COOMpaHMe, PAaclO3HAaBaHWE M HM3Y4YEHUE CBOMCTB
YIJIEKUCIIOTO Ta3a; MPOBEJCHHE KadeCTBEHHBIX peakiuii Ha KapOoHaT- M
CIWJIMKAaT-MOHbl W M3yYEHUE IPU3HAKOB HX INPOTEKAHUS; O3HAKOMIIEHHE C
IPOJOYKLUHENH CHUIMKATHOM MPOMBILUIEHHOCTH; PELIEHHE 3KCIIEPUMEHTAIbHbIX

3aJ71a4 110 TeMe «BakHene HeMeTaUIbl U UX COEAUHEHUS)

Mertannsl 1 ux COCANHCHUA

3.1

OO01as XapakTepUCTHKA XMMHUYECKUX AJIEMEHTOB — METAVIOB HA OCHOBAHUU UX
nojoxeHus B Ilepmoanueckoil cucreMe XUMHUYECKUX dnemeHToB .M.
MeneneeBa u ctpoeHust aToMoB. CTpoeHHe MeTauloB. MeTauinyeckas CBA3b U
MeTajyInyeckasl KpuUcTajsinyeckass pemérka. ODJIEKTPOXUMHUYECKHH  psif

HaIpsHKEHUHA METaJUIOB

3.2

duznyeckue U XUMHUYECKUE CBOMCTBA MeTa/ioB. O0Imue crnocoObl MOTydeHus
MeTayuioB. [oHITHE O KOPPO3UH METAIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CraBsl (CTallb, YyT'YH, AIOPATIOMUHUN, OpOH3a) U UX PUMEHEHHE B

OBITY U IPOMBIIIJIEHHOCTH

3.3

[[lemounple MeTa/uIbl: MOJOKeHHE B [lepuomnyeckoid cucTeMe XUMHUYECKHUX
anementoB J[.M. MeHneneeBa; CTpo€HHE UX aTOMOB; HaXOKJICHHE B MPHUPOJIE.
dusndeckrue 1 XUMUYECKUE CBOMCTBA (Ha TpuUMepe HaTpus U Kaywmsi). OKCUAbI U
TUAPOKCUABI HaTpusd U Kanus. [IpuMeHeHHe MIENOYHBIX METAUIOB M HX

COEeIUHEHNN

3.4

[llemouyHo3eMenbpHBICE  METAIBI MAarHMii HM  KalblMA: IIOJIOXKCHHE B
[Tepuoaunueckoit cucteme xuMuueckux anemenToB JI.M. MenneneeBa; ctpoeHue
WX aTOMOB; HaXOXXJICHHE B mpupojae. PU3NUEeCKHe W XUMHUYECKHE CBOMCTBA
MarHus M Kajablius. BaxHedue coequHEHUs Kaublus (OKCHJ, THIPOKCHU],

conn). JKECTKOCTh BOJIBI U CLIOCOOBI €€ yCTpaHeHH S

3.5

ANIOMUHHI: TIOJOKEHUE B HepHOHquCKOﬁ CUCTEMEC XHMMHNYCCKHUX 3JJICMCHTOB
I[I/I MCH,Z[CJ'ICCBa; CTPOCHUC aTOMa, HAXOXICHHUC B IIPHUPOICL. dusnueckue u
XHMHYECKHE CBOMCTBA aJTFOMHUHUS. AM(bOTepHLIC CBOMCTBA OKCHJA U TUAPOKCHUIA

AJIFOMHMHMHA

3.6

Kenezo: nonoxenue B [lepuoanueckoil cucreme xumuieckux snemeHToB .M.
MenneneeBa; CTpOEHHE aToMa; HaxoxiaeHue B npupone. Ddusznueckue u
XMMHUYECKHEe CBOMCTBa jkene3za. OKcuipl, THAPOKcUIsl U conu keneza(ll) u

xenesza(lll), ux cocra, cBOMCTBA U MOJTydeHUE

3.7

XHUMHUYECKUMN OKCIICPUMCHT. O3HAKOMJICHUC C 06pa3uaM1/1 METAJIJIOB U CIIJIaBOB,

nux (1)I/I3I/ILICCKI/IMI/I CBOﬁCTBaMH; HU3Y4YCHHUC PE3YJIIbTATOB KOPPO3UHU MCETAIIOB




(BO3MOKHO HCIOJIb30BaHUE BUJIEOMATEPUAJIOB), ocobeHHoCTEN
B3aMMOJICICTBUS OKCHJA Kajdblud M HATpus C BOJOM  (BO3MOXKHO
KCIIOJIb30BAHUE BHJIEOMATEPUAIIOB); HCCJICAOBAHUE CBOWCTB KECTKOW BOJbI;
npoluecca TOpEHUs JKejle3a B KHUCIOpojae (BO3MOXKHO — MCIIOJIb30BaHHE
BUJICOMATEPHUAIIOB); MPU3HAKOB MPOTEKaHUsI KAUYECTBEHHBIX pEaKUUi Ha HOHBI
(Marausi, Kanplus, amoMmuHus, uHKa, xkenesa(ll) u sxemesa(lll), memu(ll);
HaAOJII0JIEHHE U ONKCAaHUE MPOLECCOB OKpAIIMBaHUs IUIAMEHUM MOHAMU HATpUs,
Kaausi M Kaubluusg  (BO3MOXKHO  HCIIOJIb30BAHHWE  BHUJEOMATEpHUAJIOB);
uccienoBaHue am(pOTEepHBIX CBOWCTB THAPOKCHAA AITIOMHHHS M TUAPOKCUIA
LIMHKA; pelIeH’e SKCIIEPUMEHTANIbHBIX 33/1a4 1o TeMe «BakHelne MeTauibl 1

nX COCIUHCHU

XHUMHS ¥ OKpYKarolias cpena

4.1

HoBeie Marepuanbl U TexHOJOTHH. BemiecTBa U maTepuanbl B MOBCEIHEBHOM
JKU3HU 4YeJIOBeKa. XUMHS U 3J0poBhe. be3omacHoe uCnoab30BaHrE BEUIECTB U
XUMUYECKUX peaknuii B ObITy. [lepBas momMoms Mpu XUMHUYECKUX OXKOTax H

OTpaBJICHUSIX

4.2

OCHOBBI ~ JKOJIOTMYECKOM  TPaMOTHOCTH.  XHUMHYECKOE  3arpsi3HEHUE
okpyxatome cpeapl [1/IK. Pons Xxumum B perieHMu 3KOJIOTMYECKUX MPOOIIeM.
[IpuponHble MCTOYHUKH YIJIEBOJOPOJOB (Yrojib, MPUPOIHBIA Ta3, He(dTh),

MIPOIYKTHI UX MEpepabOTKU, UX POJIb B OBITY U IPOMBILIIIEHHOCTH

4.3

XUMUYECKUHN IKCIEPUMEHT: U3ydeHHe 0Opa30B MAaTepHaANIOB (CTEKIIO, CILIABBI

MCTaJlJIOB, IOJIMMEPHEBIC MaTCpI/IaJ'II)I)




VI.

INPOBEPAEMBIE HA OI'D IIO XUMHWHU TPEBOBAHMUS K

PE3VJIbTATAM OCBOEHHUA OCHOBHOU
OBPA3OBATEJILHOW MIPOT'PAMMBI OCHOBHOI'O OBIIETO
OBPA3OBAHUA

Kox
NpoBepPsiEMOro
TpeboBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero odopazopanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TI03HAaBAEMOCTH SBJIEHUM MPUPOJbI, TOHUMAHUE OOBEKTHUBHOU
3HAYUMOCTH OCHOB XMMHUYECKOW HAyKH Kak O0OJaCTH COBPEMEHHOTO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOLIel KyIbTypbl M MNpPaKTHUYECKON
JEeATEIbHOCTH 4EJIOBEKAa B YCIOBUSAX COBPEMEHHOIO OOIIECTBa;

IIOHUMAaHHUEC MECTa XUMUHN CPEAN JPYIUX €CTCCTBECHHBIX HAYK

1.2

0 HAaY4YHBIX MCTOJax IMO3HAHHUA, B TOM YUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPETUYCCKHUX MECTOAAaX HCCICAOBAHUA BCIICCTB W HU3YUYCHUIA
XUMHUYCCKUX peaKHHﬁ; YMECHHE HCIIOJIB30BaTh MOJCIN JJIA

00BICHEHHS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

o cthepax npodeccuOHANBHON AESITeTbHOCTH, CBA3AHHBIX C XUMUEH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTHXKEHMSIX
XMMHYECKON HayKd, 4YTO IO3BOJIMT OOYYaroIIMMCS paccMaTpuBaTh
XUMHIO Kak cepy cBoelt Oyayiieit npodeccuoHanbHON AeSITeTbHOCTU
U cenaTh OCO3HAHHBIM BBIOOP XMMHUHU KaK HPOGMIBHOTO IMpeaMera

U NEepeXo0/ie Ha YPOBEHb CPEAHEr0 00IIero 00pa3oBaHUs

Bnagenue cucremoit XMMHUYECKHX 3HaHUH H YMCHHEC IIPUMCHATH

CUCTEMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKIOYACT:

2.1

BOKHEHIINE XHMHYECCKUE IIOHATHS. XUMUYCCKUM DIIEMEHT, aToOM,
MOJIEKyJIa, BEUIECTBO, NMPOCTOE U CIOYKHOE BEIIECTBO, OJHOPOJHAS U
HEOJIHOPOJHAs CMECh, OTHOCUTEJBbHBIE AaTOMHasi WU MOJIEKYJIApHas
Macchl, KOJIMYECTBO BEILECTBA, MOJb, MOJIIpHAs Macca, MOJISIPHBIN
00BbEM, OKCHJ, KHCIOTa, OCHOBaHHE, CONb (CpemHss), XUMHYeCKas
peakuusi, peaklUd COEIUHEHUs, pEaKUUU pas3JIoKEHUs, pPEaKIUH
3aMeIIeHUs, peakluu OOMeHa, TerioBo 3(h(deKT peakuuu, 5K30- U
SHIOTEPMHUYECKHE PEAKIMH, PACTBOP, MAacCcOBas JAOJS XUMHYECKOIO

QJICMCHTA B COCAMHCHUHN, MACCOBAs J0JI U NPOUCHTHAA KOHIICHTPALIUA




BEILIECTBA B PACTBOPE, AIPO aTOMA, SJIEKTPOHHBINA CJIOM aTOMa, aTOMHast
opOutanb, paadyc aToma, BaJIEHTHOCTb, CTENEHb OKHCIICHUS,
XMMHYECKAs! CBS3b, 3JIEKTPOOTPULIATEIBLHOCTD, MOJIIPHAS U HEMOJISIpHAs
KOBaJIEHTHas  CBSI3b, MOHHAs  CBsI3b, METAJJIMYECKass  CBA3b,
KpUCTANIMYECKass pelérka (aroMHas, WOHHas, MeTaJuIhyecKasi,
MOJIEKYJISIpHAsi), WOH, KAaTUOH, aHWOH, SJIEKTPOJIMT U HEBJIEKTPOJIUT,
QIIEKTPOJUTHYECKAsT  TUCCOLMAIMS, PEaKIWd HMOHHOTO OOMEHa,
OKHUCIIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUM,  OKUCIUTEIb U
BOCCTAHOBMTEIIb, OKHCIEHHE M  BOCCTAHOBJICHHE, JJIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMbIE peakiuu,
CKOPOCTb XUMHYECKOW peakumu, katanmsarop, IIJK, xkopposus

METAIJI0B, CIIJIaBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XMMHH: 3aKOH COXPAaHEHUSI MacChl,
nepuoanueckuid 3akoH JI.MI. MeHneneeBa, 3aKOH TMOCTOSIHCTBA

cocCTaBa, 3aKOH ABOTrajJipo

2.3

TEOPUU  XUMHHU: ATOMHO-MOJIEKYJIIpHas TEOpHsl, TEOPHS

AIEKTPOJUTUUECKON JUCCOIHAITIT

Brnanenue ocHoBaMu XMMHUYECKON TPAMOTHOCTH, BKITFOUAIOIIEH:

3.1

YMEHUE MPaBUIBHO UCTIOIH30BATh H3yYEHHBIC BEIIECTBA M MaTEPUAIIBI
(B TOM umclie MHUHEpalbHBIE YHAOOpPEHHs, METAaUIbl M CILIaBHI,
NPOAYKTHl TEPepabOTKU TPUPOJHBIX HCTOYHUKOB YIJIEBOJOPOJIOB
(yrns, mpupomHoTo Traza, HedTH) B OBITY, CEIIbCKOM XO3SMCTBE, Ha
NPOM3BOJICTBE M TIOHUMAaHHE 3HAYCHUS JKUPOB, OCIKOB, YIJIEBOJOB
JUTsl OpTraHW3Ma YeJIOBEeKa; YMCHUE IPOTHO3UPOBATh BIIMSHUE BEIIECTB

N XUMHYECKHUX IPOHECCOB HA OPraHU3M YCJIOBCKA U OKPYXKAIOMIYIO

IPUPOJIHYIO CPERY

3.2

YMCHHUEC HUHTCIPUPOBATD XMUMHUYCCKHC 3HAHHA CO 3HAHUAMHU APYTUX

y‘le6HLIX npeamMcETOB

3.3

HaJIM4Me OIbITa paboThl C PA3IMYHBIMU UCTOUYHUKAMM HH(pOpMalUU
N0 XUMHMM (HaydyHas W Hay4dHO-TIOMYJsipHAs JMTEparypa, CIIOBapH,

CIIPaBOYHHMKH, HHTEPHET-PECYPCHI)

3.4

YMCHHC 0O0BEKTHBHO OLICHUBATH I/IH(l)OpMaI_II/IIO O BCIICCTBAX, HX
IMPEBpAIICHUAX n MPaKTUICCKOM MMPUMCHCHHUU n YMCHUC

HCII0JB30BaTh €€ JJIsd pecHus y‘IC6HO-H03HaBaTCJ'IBHBIX 3aaa4

Bnagenne ocHOBaMH IIOHATHHHOTO arrmapara U CHMBOJHYECKOTO




SI3pIKA XUMUU I COCTaBJICHUS (DOPMYNT HEOPraHMYECKHX BEIIECTB,
YPAaBHEHUN  XMMHUYECKUX  pEAKUH; OCHOBAMH  XMMHYECKOU

nomeHknarypsl (IUPAC u TpuBuanbHON)

YMeHne oOBACHATH CBS3b MOJOXEHHS 31eMeHTa B Ilepuonmdeckoit

CUCTCMEC C YHCIOBBIMU XApPAKTCPHUCTHUKAMHU CTPOCHHA AaTOMOB

5 XUMUYECKHUX OJJIEMEHTOB (COCTaB MW 3apsja sijpa, oOlee Yucio
JJIEKTPOHOB), PACIPEACICHHEM OJIIEKTPOHOB TI0 DHEPIETHUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHUOJIOB, KATTUS U KATBIIHS
IIpencraBnenne O  NEPUOJAMYECKONM  3aBUCUMOCTH  CBOWCTB
XAMHYECKUX JJIEMEHTOB (paanuyc aroMa, 3JIEKTPOOTPHIATEIHHOCTS),

6 MPOCTBIX W CJOXKHBIX BEMIECTB OT TIOJOXKEHHUS DJIIEMEHTOB B
[lepuognueckoit cucreme (B MajblX TNEpPHOJAX U TJIABHBIX
MOATPYIIAx) M 3JICKTPOHHOTO CTPOCHHUS aTOMa

7 Ymenue knaccuuuupoBarh:

7.1 XUMHUYECKHE DIIEMEHTHI

7.2 HEOPraHMYECKHE BEIIECTBA

7.3 XUMUYECKUE PEaKIIUU

8 YMeHue onpeaensrTh:

8.1 BAJICHTHOCTh M CTENEHb OKHCJICHHUSI XHMHUYECKUX DJIEMEHTOB, 3apsl

' HOHA

8.0 BHUJI XUMHUYECKOW CBS3M W THUI KPUCTAUIMUYECKOW CTPYKTYphI B

' COCTUHCHHAX

8.3 XapaKkTep cpeiibl B BOJHBIX PACTBOPAX BEIIECTB (KUCIIOT, OCHOBAHHH)

8.4 OKHCJIMTEIIb U BOCCTAHOBUTEIIH

9 YMeHHe XapakTepr30BaTh PU3NUECKUE U XUMUUYECKHUE CBOWCTBA:
MPOCTBIX BEIIECTB (KUCIOPOJ, O30H, BOJAOPOI, rpadur, aamas,

9.1 KpeMHHH, a3oT, ¢ocdop, cepa, XJIOp, HATPUH, KaJIWA, MarHui,
KaJIbIIMH, aTFOMUHUH, JKEJIe30)
CIIOXHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX pacTBOpoB (Boja,
aMMHUaK, XJIOPOBOJOPOJ, CEPOBOJIOPOJ, OKCHIBI U THIAPOKCHUIBI

9. metamoB |-11A rpynm, amtomunus, menu (Il), munka, xeneza (1l u

[11), okenapr yriepona (11 u 1V), xpemuus (1V), azota u dpocdopa (111
u V), ceppt (IV u VI), cepuucras, cepHas, a30oTHCTas, a30THas,

(docdopHas, yroapHasi, KpeMHUEBasE KUCIOTa U UX COJIH)




MPOTHO3UPOBATh W  XapaKTEpH30BaThb CBOWCTBA  BEIIECTB B

3aBUCHUMOCTHU OT HMX COCTaBa MU CTPOCHUSA, IMPUMCHCHHUC BCLICCTB B

>3 3aBHCUMOCTH OT UX CBOWCTB, BO3MOXHOCTb MPOTEKAHUS XUMHUYECKUX
MIPEBpAILEHUI B Pa3INYHBIX YCIOBUSIX
10 YMeHne coCTaBIATh MOJICKYJISIPHBIC U HOHHBIE YPaBHEHUS PEaKIHi, B
TOM YHCIIE!
10.1 peakuuii HFOHHOTO 0oOMeHa
10.2 OKUCITUTEILHO-BOCCTAHOBUTEIILHBIX PEAKIIHI
10.3 WUTIOCTPUPYIOIIUX ~XUMHUYECKHE CBOWCTBA M3YYEHHBIX KIIACCOB
' (Tpynn) HEOpraHUYeCKUX BEUIECTB
10.4 MTOITBEPKTAIOIINX TEeHETHYECKYIO B3aUMOCBSI3b MEXK /Ty HUMHU
11 YMeHue BBIUUCIATD (MIPOBOIUTH PACUETHI):
111 OTHOCHTENIbHYI0O MOJICKYISIPHYIO ¥ MOJISIPHYIO MacChl BEIIECTB,
' MacCCOBYIO JIOJF0 XUMHUYECKOTO JIEMEHTA B COCTUHEHUHT
11.2 MAacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00heM Tra3oB
114 [0 ypaBHEHUSM XHUMHYECKUX pPEaKIMH M HaXOIUTh KOJIUYECTBO
' BEIECTBA, 00bEM U MacCy peareHTOB WJIH MPOYKTOB peakluu
12 Bnanenue (3HaHNE OCHOB):
OCHOBHBIMM  METOJaMH  HAydyHOTO  TMoO3HaHHWS (HaOmrozeHue,
12.1 H3MepeHue, SKCIIEPUMEHT, MOICTTUPOBAHNE) IPU U3YYECHUH BEIIECTB U
' XUMHYECKUX SBJICHUH; YyMeHHe c(hOopMynupoBaTh MpolieMy u
MIPEJIOKUTh MYTH €€ perIeHUs
122 Oe3omacHON pabOThl C XMMHMYECKMMHU BEIIECTBAMHU, XHUMHYECKON
' MOCYA0H U 1a00paTOPHBIM 000PyI0BaHUEM
MpaBUJIaMH 0€30TaCHOTO OOpallleHus ¢ BEIIECTBAMH, UCIIOIb3YeMbIMU
B TMOBCEIHEBHOM JKM3HH, MPAaBUIIaMH MOBEACHUS B LESIX cOEpeKeHUs
123 3I0POBbSI M OKpYKAIOUIel MPHUPOAHON Cpelpl; MOHMMaHuE Bpeaa
' (omacHOCTHM) BO3/AEHCTBHSI Ha JKHMBbIE OpPraHM3MbI OIpPENeNEHHBIX
BEIIIECTB, CHOCOOOB YMEHBIIEHHUS W MPEJOTBPALICHUS MX BPEIHOTO
BO3JICUCTBUSA
13 Hannune mpakTH4eCKHX HABBIKOB TUTAHUPOBAHMSI U OCYIIECTBIICHUS
CJICAYIOMIMX XUMHUECKUX IKCIIEPUMEHTOB:
13.1 U3yueHHe U ONHMCcaHue (PU3MUYECKHX CBOMCTB BEIIECTB; O3HAKOMJICHHE




C (bHSPI‘-ICCKI/IMI/I u XUMHYCCKUMH SABJICHUAMU, OIIBITHI,

WJUTIOCTPUPYIOIIHME TPU3HAKU IIPOTEKAHNS XMMUUECKUX peakLuit

13.2

U3y4eHHe CII0CO00B pa3/iesieHUs cMece

13.3

NOJy4eHUE KUCIOPOJa M M3Y4YEHUE €ro CBOMCTB; IOJIydeHHE
BOJIOPOJIa U U3y4EHHME €r0 CBOWCTB; MOJYYEHHUE YITIEKHCIOro rasa u

N3YUYCHHUEC €TO CBOﬁCTB; IMOJIY4YCHHUEC aMMHaKa U U3YUCHHUC €TO CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJeH

PacTBOPEHHOTO BEIIECTBA

13.5

MIPUMECHCHHE WHMKATOPOB (;makmyca, METHIIOpaHKa "
(denondTanenHa) as OMpeNENICHUS XapaKTepa Cpelbl B PacTBOpax

KHUCJIOT U LIEJI0YEN

13.6

WCCIIEJIOBAaHUE ¥  OIMCAHWE CBOWMCTB HEOPTraHWMUYECKHX BEIIECTB
Pa3TMYHBIX KJIACCOB; M3yUEHHE B3aUMOJICHCTBHS KUCIIOT C METaIaMH,
OKCHJIaMH  METAaJlJIOB, pacTBOPUMBIMH ¥ HEPACTBOPUMBIMHU
OCHOBAHMSIMH, COJISIMH; TIOJIYyUCHHE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHCHHE OJIHOTO MeTaJyla JpYyrMM W3 pacTBOpa  COJIH;
uccaenoBaHue aM(OTEpHBIX CBOWCTB THAPOKCHUIOB ATIOMHHHS |

LIUHKA

13.7

PEIICHUE SKCIICPUMCEHTAJIBHBIX 3ada4 10 TEMaM: «OCHOBHBIC KJIACCHI
HCOPraHNM4CCKUuXx COCHHHGHHﬁ)); ((BJ'ICKTpOJ'II/ITI/I‘ICCKaH
JUCCOLIMALIUs), «Baxkneimune HeEMETalNIBI H WX COCAUHCHUA»,

«Baxxnennne MeTalIbl M UX COCOAUHCHUA»

13.8

XUMUYECKUE IKCIICPUMEHTHI, WJUTIOCTPUPYIOIIHE MIPU3HAKU
IPOTEKAHUS PeaKkluii MOHHOIO OOMEHA; KaYeCTBCHHBIC PEaKIUU Ha
NPUCYTCTBYIOLIUE B BOJHBIX PAcTBOpax HMOHBI: XJIOPHI-, OpOMUI-,
uonua-, cynbdar-, Qocdar-, kapboHaT-, CHIUKAT-AaHUOHBI,
THAPOKCUI-HOHBI, KATHOHBI aMMOHHS, MarHus, KaJbLHs, aJIFOMHHHS,

xkenesa (2+) u kenesa (3+), menu (2+), muHKA

14

YmMmenue:

14.1

MMPEACTABJIATE  PE3YJIbTATBI OKCIICPUMCHTA B (bopMe BBIBOJIOB,
JA0Ka3aTcCIbCTB, Fpa(bI/IKOB u Ta6J'II/ILI U BBIABJIATH SMIIMPHUYCCKUC

3aKOHOMCPHOCTH

14.2

YCTAHABJIMBATL CBA3U MCKAY PCaJIbLHO Ha6J'II-O,I[aeMBIMI/I XUMHUYCCKUMH
SABJICHUAMUA U NIpOoLECCaMU, IMTPOUCXOAAINIUMHU B MAKPO- U MUKPOMUPC,

OOBSCHATH IIPpUYNHBI MHOF006pa3I/I}I BCIICCTB







HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

HepBOHa‘-IaJH)HI)IG XUMHNYCCKHUEC ITOHATHA

1.1

YucTteie BemectBa 1 cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBI H© MOJICKYIJIBI. Xumuyeckue djieMeHThl. CHMBOIBI  XUMHYECKHX

OJICMCHTOB. HpOCTBIG " CJIOKHBIC BCIIICCTBA.

1.3

Xumunueckas popmyna. BajieHTHOCTh aTOMOB XUMHUYECKUX 3JIeMeHTOB. CTeneHb

OKHCIJICHHUA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCHOICCTB. OTtHOocHuTeNIbHAs aTOMHAs Macca.
OTtHOCUTENLHAS MOJICKYJIApHasd macca. Maccosas J0JIA XUMHUYECKOT'O 3JIEMEHTA

B COEIMHEHNH

1.5

KomnuectBo BemectBa. Monb. Monsipaass Macca. MoJspHBI 00BEM Ta3oB.

BzanMocBs3s KOJIMYCCTBA, MAaCChl U YUCJIa CTPYKTYPHBIX €AWHUI] BEIICCTBA

1.6

duznyeckue M XUMHUUYECKHE SBICHHSA. XHUMUUYECKas pe€aknusa u eé IIPpU3HAKH.

3aKOH COXpaHEHUS MACChl BEIeCTB. XUMHUECKUE YPaBHEHUS

[Tepuonnueckuii 3akoH u Ilepuoanyueckas cucTeEMa XUMHYECKHUX JJIEMEHTOB

J.N. MenaeneeBa. CTpoeHUE aTOMOB

2.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucremMa XuMudeckux sineMentoB 1. M.
MengneneeBa. Ilepuoasl U rpynmbl. @U3NYECKUN CMBICI TOPSAKOBOIO HOMEPA,

HOMCEPOB II€PHUOJa U I'PYIIIIEI 3JIEMCHTA

2.2

Crpoenune atomoB. CocTaB aroMHbIX sjaep. M3otombl. DnekTpoHsl. CTpoeHue
JNEKTPOHHBIX 000JI04eK aTroMoB MepBbIX 20 XUMHYECKHX DIIEMEHTOB

Ilepuonnueckoit cucremsl /.. Meneneera

2.3

3aKOHOMepHOCTI/I B M3MEHCHHH CBOMCTB XMMHMYECKHUX 3JIEMEHTOB IICPBLIX TpéX
IepuoaoB, Kallvsa, KaJbIHA (paz[I/cha dTOMOB, OJICKTPOOTPHULATCIILHOCTH,
MCTANIMYCCKUX MW  HCMCTAINIMYCCKHUX CBOﬁCTB) U HUX COCOUHECHUM B
COOTBETCTBHH C IIOJIOKCHUEM DOJICMCHTOB B Hepnonnqecxoﬁ CUCTEMEC H

CTPOCHHUEM UX ATOMOB

Crpoenue BelecTa

3.1

Xumudeckas cBsa3b. KoBajieHTHas (HOJ'I}IpHa}I )51 HCHOJ'ISIpHaSI) CBA3b.
aﬂeKTpOOTpI/IHaTCHLHO CTb XUMHWYCCKHUX OJICMCHTOB. Honnas CBA3b.

Merannuueckas CBSI3b




3.2

Tumnel KpUCTAIIMYECKUX PEHIETOK (aTOMHas, HWOHHAs, METaJUInYecKas),
3aBUCHMOCTb CBOMCTB BEILECTBA OT THIA KPUCTAUIMYECKOW PEIIETKU U BUAA

XUMHYECKON CBA3U

Baxueiine mnpeacTaBUTENM HEOPraHWYECKUX BemlecTB. Hemertamwibsl U ux

COCAMHCHU. Mertannsl 1 BX COCIMHECHUA

4.1

Knaccudukanus u HOMEHKIATypa HEOPTaHMYECKUX COCIWHEHUH: OKCHJIOB
(coneobpazyroriue: OCHOBHBIE, KHCJIOTHBIE, am(oTepHBIC) u
HecoJieoOpa3yrolliue; OCHOBAaHUM (LIENOYM W HEpPACTBOPUMbBIE OCHOBAaHUS);
KHCJIOT  (KUCIIOpOACOJepKamue ¥ OECKHCIOpOAHBIE, OIHOOCHOBHBIE U

MHOTOOCHOBHBI€); COJIeH (CPEIHUX U KUCIIBIX)

4.2

@u3nyecKue M XHUMUYECKHE CBOMCTBA MPOCTBIX BEHIECTB-HEMETAJIOB:

BOJIOPO/Ia, XJIOPa, KUCIOPOa, Cephl, a30Ta, pocdopa, yriepoa, KpeMHUS

4.3

dusnyueckrie W XUMHUYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-MCTAJUIOB: JIMTHA,
HaTpus, KaJlud, Marovud U KajibLWA, aJIIOMUHHA, KCEIIC3a. BHCKTpOXI/IMI/I‘IeCKI/Iﬁ

PAI HAIPSKEHUN METaIOB

4.4

®U3NYECKME U XMMHUYECKHE CBOWCTBA BOJOPOJHBIX COCIUHEHUW HEMETAIJIOB:

XJIOPOBOIOPO/Ia, CEPOBOIOPOIa, AMMHAKA

4.5

dusnuecKkue W XUMHUYECKHE CBOMCTBA OKCHIOB HemetamuioB: cepsl (1V, VI),
asota(ll, 1V, V), docdopa(lll, V), yrnepoma(ll, 1V), kpemuus(1V). Ionydenue

OKCHIOB HEMETAJIJIOB

4.6

Xumudeckue cBoiictBa okcunoB: MetawioB |A-IIIA rpymn, mmuka, memu(ll) u

xeresa(ll, 11). TlonydeHre OKCHIOB METAIIIOB

4.7

XUMHUYECKHE CBOMCTBA OCHOBaHMM M aM(pOTEpHBIX T'MIPOKCHIOB (Ha mpuMepe
TUAPOKCUAOB  aJIOMUHUS, JKene3za, uuHKa). [lomyyenue ocHOBaHuUd U

amM(pOTEePHBIX THIPOKCHUJIOB

4.8

OO01ue XMMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOJHOM, CEPOBOJOPOJIHOM,
CEpHHUCTOH, cepHOM, a30THOU, (ochopHOl, KpeMHUEBOH, yroibHOW. OcobObie
XUMHUYECKHE CBOMCTBA KOHUEHTPUPOBAHHOW CEPHOM M Aa30THOW KHCIOT.

HonyquI/Ie KHUCJIOT

4.9

OO0ue xuMuyeckue cBoicTBa cpeanux coeil. [lomyyenue comneit

4.10

HOHy‘IeHI/Ie, CO6I/IpaHI/Ie, pacno3HaBaHrue BOAOPOAA, KHUCIOPOAAd, daMMHUAKA,

YIJICKUCIIOTO ra3a B J'Ia60paTOpI/II/I
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HOJ'Iy‘-IeHI/IC aMMMakKa, CCpHOI\/'I 1 a30THOH KHUCIIOT B MPOMBIIIJIICHHOCTH. OGIJ_II/IC

CIIOCOOBI TMOJIYYCHHA MCTAJIJIOB




4.12

I'enetnueckas CBI3b MCKAY KJIaCCaMH HCOPIraHUYICCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIINU

5.1

Knaccugukamus XuMHUUECKUX peakluuil M0 pa3IMuHbIM MPU3HAKAM: TI0 YHCITY U
COCTaBy Y4YaCTBYIOIIMX B PEAKIHMU BELIECTB, IO TEIIOBOMY 3¢ (deKTy, 1o

W3MCEHCHHIO CTEIICHEH OKHMCICHUS XMMHUYCCKHX IICMESHTOB

5.2

TennoBoit 3G GeKT XUMUYIECKON pEaKIiy, TEPMOXUMUYECKHE YpaBHEHUS. JK30-

1 QHAOTCPMHUYCCKUC PCAKIIUH. TepMOXI/IMI/IquKI/Ie YpaBHCHUA

5.3

OKHCANTENEHOBOCCTAHOBUTENbHBIE peakiuu. OKHCIUTENIN U BOCCTAaHOBHUTEIH.
IIponeccsl  OKMCIEHHMST M BOCCTAHOBJICHMA.  OJEKTPOHHBIM  OanaHc

OKHCIUTEILHOBOCCTAHOBUTEIILHOM pCakuuun

5.4

Teopust AMEKTPOTUTHIECKON nuccormanuu. KaTHOHBI, aHMOHBI. DJIEKTPOJIUTHI U

HEIIeKTPOoJUTHl. CUITbHBIC U clTa0bIe AIEKTPOJMTHI. CTENeHb TUCCOIAIuN

5.5

Peaknun monHOro oOmeHa. YCJIOBHS MPOTEKAHUS PEaKIMd MOHHOTO OOMEHa,

ITOJIHBIE U COKPAIIEHHBIE NOHHBIE YPABHEHUS PEaKLUN

XHUMHS ¥ OKpYKarolas cpeia

6.1

BemiectBa m marepuanbl B TOBCEIHEBHOM KU3HU 4esloBeka. be3zomacHoe
WCIIOJIb30BAHUE BEIIECTB M XMMHUYECKHX pPEaKIUid B JIa0OpaTopuu H OBITY.

HepBaﬂ IIOMOIIB IIPHU XUMHYCCKHUX 0KOraX M OTPaBJICHUAX

6.2

XUMHYECKOe 3arpsi3HEHHE OKpyXKaromiel cpeabl  (KHCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE MOYBBI, BO3JyXa U BOJOEMOB), CIOCOOBI €r0 MpPeIOoTBPALECHUS
[Ipenenbras gomyctumas koHreHTpamus BemiectB (ITJK). Posp xumum B
pELIeHUH HKOJIOTMYECKUX TMpobieMm. YcuieHue mapHUKOBOro 3ddexra,

Paspymi€HUE 030HOBOI'0 CJI0OsA

6.3

[Tpumenenue cepsl, a3ora, Gocdopa, yriepoaa, KpeMHHS ¥ UX COCIHMHCHUH B
OBITY, MEIUIIMHE, MPOMBINUICHHOCTH W CEJIBbCKOM Xo3siicTBe. [IpumeHeHue
METAJJIOB M CIUJIaBOB (CTalb, YYr'yH, AIOpaTlOMUHUN, OpoH3a) B OBITY U
NPOMBIIIJICHHOCTH MX coenHeHMH. [IoHATHE 0 KOPPO3HH METAJUIOB, OCHOBHBIC

CIIOCOOBI 3allIMTBI UX OT KOPPO3UHU

6.4

[IpupoHbIE HCTOYHUKU YIJIEBOAOPOAOB (Yrojib, MNPHUPOJIHBIA Ta3, HePTh),

MPOIYKTHI X TepepaboTKu (OEH3HH), UX POJb B OBITY M MIPOMBIIIIEHHOCTH

6.5

HepBOHa‘IaIIBHLIe MOHATUSA 00 OPraHNYCCKUX BCHICCTBAX KaK O COCIUMHCHUAX
yriaepoaa (MeTaH, 9TaH, 9TUJICH, alCTWJICH, 5TAHOJI, TJIMICPUH, YKCYCHAs I(I/ICJ'IOTa).
[ToHsTHE O OMOJIOTMYECKH BaXKHBIX BCIICCTBAX: KUPAX, 6CJ'IKaX, YIIICBOAAX — U UX

POJIA B ’KU3HHU YCJIOBCKA




7 Pacuérsr:
7.1 1o opMynaM XUMHYECKHX COSAUHEHHH
7.2 Macchbl (MaccoBOi) J10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMUYECKAM yPaBHEHUSIM




Y4eOHO-MeTOANYECKOE o0ecniedyeHHe 00pa30BaTEIBLHOIO IPoLecca
o0s13aTesIbHBbIE YUeOHbIe MaTepPHAJIBI /15l YYEHUKA, MAaTePUAJIbHO-
TeXHHYecKas 0a3a

1. T'aopuenssn O.C. Xumusa. 8 kiaace: yueb. maig  oOmieoOpas3oBar.
Opranuzamuit/ O.C. T'abpuensn, W.I'. Octpoymo, C.A.CnankoB.- M.:
IIpocsenienue.

2. Taopueasn O.C. Xwumusa. 9 kiaace: yueb. [ng oOmeobpaszosar.
Opranuzanuit/ O.C. T'abpuensn, W.I'. Octpoymo, C.A.CnagkoB.- M.:
IIpocsenienue.

MarepuajibHO-TeXHUYeCKas 0a3a:
1. [udposas nadoparopusi: mianmer (I1K), nmaruuk Temmeparypsl; urym
AIEKTPONPOBOJUMOCTH; NEKTPo PH; naTyuk onTU4YECKOM MIOTHOCTH.

2. KoMmiekT XuMru4ecKkoro jJabopaTopHoro o0opyaoBaHusi (MUHUMATbHBIN ).
Becol maboparopusiii anexktponnsie A0 200 T.
CnuproBka nabopaTopHasi.

Boponka koHn4eckasi.

CrexyiIHHAS AJIOYKa.

[Tpobupka I1X-14,

Crakan Bbicokuil ¢ HocukoM BH-50 ¢ meTkoii.

Hunuaap usMmeputenbHbIi 2-50-2.

[tatuB (moacTaBka) s mpodupok Ha 10 THE3 .
Jleprxatenb i1 MpOOUPOK.

naTtens (J105kKa A1 3a60pa BEIIECTB) Y3KUH.
PaznatouHsblii 10TOK.

HabGop ¢dhnakoHOB a1 XpaHEHUS] pACTBOPOB M PEAKTHBOB.
Hunmmaap n3mepurensHbiil ¢ HocukoM 1-500.

Craxkan Bbicokuit 500 mi1.

[narens (J0kedka s 3a00pa BEUIECTB) LIUPOKUH.
HaGop epiueid 17151 MBIThSI IOCY/IbI.

Xanar.



Pe3nnoBBIE ITEpUaTKU.

I'oproyee nis cuupTOBKM.

OuibTpel OyMakHbIE

3. KoMIIIEKT XUMHUYECKUX PEAKTUBOB (MUHUMAIIBHBIN ).
1 Anromunnii I'panynsl

2 Kenezo Ctpyxka

3 Iunk ['panynbl

4 Menp [IpoBoiioka

5 Oxcupn menu (1) Iopomok

6 Oxcug maraus [Toporok

7 Okcup amomunus [loporok

8 Oxcua kpemuus [lopomok

9 Consnas xucinora Pa30aBiieHHbIN pacTBOp
10 Cepnas kucnora PazbaBieHHBIN pacTBOP
11 T'uppoxcua HaTpus/ TUAPOKCH Kanus PacTBop
12 T'unpokcup kanbiusa PactBop

13 Xmopua Hatpust/ xmopua kaiaus PactBop
14 Xnopun nutus PactBop

15 Xnopun xaneuus PactBop

16 Xmopun meau (11) PactBop

17 Xnopun anmomunusi PactBop

18 Xmopun xenesa (l11) PactBop

19 Xnopun ammonust PactBop

20 Xmopun 6apus Pacteop (He 6omee 5%)

21 Cynwbar natpust/ cynbdar kamus PactBop
22 Cynbdat maruus PactBop

23 Cynbdat menu (1) PactBop



24 Cynwdar xenesa (11) Pactop

25 Cynbdart uunka/ cynbdar anomMuHus PactBop

26 Cynbdat ammonus PactBop

27 Hutpat Hatpus/ HUTpaT Kanusi PactBop

28 KapOonat Harpusi/ kapOoHat kanust PactBop

29 KapOonat kanbuus/ kapoboHat Maraust Meni, Mmpamop
30 I'mapokapOoHaT HaTpust/ ruApokapooHat kanusa PactBop
31 ®ocdar narpus/ pocdar kanusa PactBop

32 bpomun Hatpusi/ 6pomuy kanust PactBop

33 ﬁozmzl HaTpust/ Woaun kanusi PactBop

34 Hutpar 6apust PactBop (He 60mee 5%)

35 Hutpart xansuus PactBop

36 Hutpar cepebpa PactBop

37 AmMmuak PactBop

38 Ilepokcua Bogopoaa PactBop

39 UunukaTopsl (METHIIOpAHXK, JIAKMYC, (heHOIPTaTIeHH)

METOINYECKHUE MATEPHUAJIBI UIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






