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HOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUU K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC 00O, a takxe Ha ocHOBe ¢efiepanbHON paboueil MporpaMMbl BOCTIMTAHUS
U C Yy4€TOM KOHIEMIUMU TMPEnojaBaHusi Y4yeOHOTO TpeaMeTa «XHUMUsS» B
oOpazoBaTenbHbIX Opranu3anusax Poccutickoit @eneparuu.

[Iporpamma mo xumuu 1aé€T TpeACTaBICHUE O IEAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHUS M PA3BUTUS OOYYAIONIUXCSA CPEICTBAMU Y4EeOHOTO
nmpeamera, yCTaHABIIMBACT o0s13aTenbHOe peaMEeTHOE CoJIepKaHue,
mpeaycMaTpUBAET PACHpPECIICHHE €ro Mo KjaccaM M CTPYKTYpUpOBaHUE TIO
pasnenaM M TeMaM MPOTrpaMMbl IO XUMHUH, OINpEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHTYEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYaroluxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelIbHOU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pe3ynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MmpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHWE XHWMHUH CIY>)KHT OCHOBOW uisi (OpPMHUpPOBAaHUS MHPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUPYEMble XUMHUEH TMPECTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O IMyTAX PEIICHHS TIO0ATbHBIX
npoOJieM YCTOMYMBOTO Pa3BUTHUSI YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM M SKOJOTUYECKON 6€30MacHOCTH, TPOOJIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHus KyJbTYPhl IUYHOCTH, €€ 00IIeH 1 ()YHKIIMOHAIBHOW I'PAaMOTHOCTH,

BHOCUT BKJaJ B (OPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM XKU3HU, TaK U B TPO(HECCHOHATLHON IeITeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LETIOCTHOTO B3TJIS/1a HA €IMHCTBO MPUPOJIbI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B JOPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXcs;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTEeCTBEHHO-
HAy4YHBIM 3HaHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusl ~ ydyeOHOro  mpeameTa, KOTOpbIM  SBIAETCA  IEAaroruyecku
aJanTUPOBAaHHBIM OTpakeHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHE OOYYaIOIIMMHKCS CHUCTEMbI MEPBOHAYAJIBHBIX MOHSITHI XUMHUHU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHNYeCKOM XUMUHU.

CtpykTypa cojaepaHusi MporpaMMbl MO0 XUMUU c(PopMUpOBaHa Ha OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
HNOHSTHA O XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUNA O XUMHUYECKOM
peakuuu. OO0e d3TU CHCTEMBl CTPYKTYpPHO OPTraHM30BaHbl MO0 MPUHIIMITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YYEHHS O CTPOEHUH aTOMa U XUMHYECKOH CBSI3H;

— TpeNCTaBICHUN 00 DIIEKTPOJMTHYECKOW JTUCCOIMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS HAa OCHOBE OSMIMPHYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K IPYTOMY, BBITIONHSSA QYHKIIMH OOBSICHEHUS M IPOTHO3UPOBAHUS CBOICTB,
CTPOEHHMS U BO3MOKHOCTEN MPAKTHYECKOTO IPUMEHEHHUS U MOIYYEHUS U3Y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (hOPMHUPOBAHUIO
MPEJCTABICHUS] O XUMUYECKON COCTaBISAIOIIECH HAYYHOW KapTUHBI MUPA B JIOTHUKE
€€ CHCTEMHOM NPUPOJIbl, HIEHHOCTHOIO OTHOLIEHUS K HAYyYHOMY 3HAHHMIO U METO/IaM
MO3HAHUSI B Hayke. M3yueHue XMMHUU MPOUCXOAHUT C MPUBICYEHUEM 3HAHUU U3
paHee M3YyYEHHBIX Y4eOHBIX MpeameToB: «Okpyxatouuit mupy», «buomorus. 5—7
Kiacce» u «dusnka. 7 knacey.

[Ipy wW3ydeHWHM XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWIA OCHOB
XUMHYECKOM HAayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAaKTHYECKOU
JEeSATENbHOCTH YEI0BEKA U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphI. 3a/1a4a
y4eOHOro MpeaMeTa COCTOUT B (POPMUPOBAHUHM CHCTEMbl XUMHUYECKUX 3HAHUN —
BOKHEUIINX (PAKTOB, MOHATHI, 3aKOHOB M TEOPETUUYECKUX MOJT0KEHUH, JOCTYITHBIX
00001IeHHIT MUPOBO33PEHUECKOI0 XapaKTepa, sI3blka HAyKH, B MPUOOLIEHUU K
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HAyYHBIM METOJaM TIO3HAHUS MPH M3YYCHHUH BEIICCTB M XMMHYCCKUX PEAKIINi, B
(dbopMHUpPOBaHUY M PA3BUTHH ITO3HABATEIIBHBIX YMEHUH M MX IPUMEHEHHUH B YI€OHO-
MO3HABATEIBLHON U y4eOHO-UCCIIEI0BATENbCKON E€ATEIbHOCTH, OCBOEHUU MPABUJI
0e30MmacHOro o0paIieHus ¢ BEIIECTBAMH B TTOBCETHEBHOM JKU3HHU.

[Ipy M3yyeHUM XMMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENI TaKKe LI, KaK:

— (¢GopMUpOBaHHWE WHTEIUICKTYyaJbHO pA3BUTON JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEILHOMY TPUHSATHIO DPEIICHUH,
CHIOCOOHO# alanTHPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSM KH3HH;

—  HampaBJICHHOCTh OOyYeHHs Ha CHUCTEMaTHYeCKOe MPHOOIICHUE
O0yJalolMXCs K CaMOCTOSITEIIbHOM MO3HABATEIBHON ACSITENbHOCTH, HAYYHBIM
METOoJlaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBALMIO U PAa3BUTHE CIIOCOOHOCTEH K
XHUMHWH;

— o0ecrieueHe YCIOBUM, CTOCOOCTBYIOIIUX MPUOOPETECHUIO 00yJarOIITUMUCS
OTbITa Pa3HOOOpPA3HON NEATETHHOCTH, IMO3HAHUS WM CaMOIIO3HAHUS, KIHOYEBBIX
HABBIKOB (KJTFOUEBBIX KOMIICTCHIUI), MMECIONIUX YHUBEpPCAJIbHOE 3HAUYCHUC IS
Pa3IUYHBIX BUIOB JICATCILHOCTH,

— ¢opmupoBaHue oOImIeH (QYHKIMOHATHPHOH W E€CTECTBCHHO-HAYYHOM
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBJICHUS
OKPYXAaIOIEr0 MHpA, UCIHOJIb3yd 3HAHUSA U ONBIT, MOJYYCHHBIC MPU H3YYCHHUH
XUMHH, IPUMEHATH UX MPU PEUICHUU MPOOJIeM B TOBCEIHEBHOM KU3HU U TPYIOBOM
NEeSITEBHOCTH;

— ¢opMmupoBaHHE Yy OOyYalolUMXCs T'YMAaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUWU HJs1 BBIPAOOTKH DKOJIOTHUYECKH
1IeJIeCO00pa3HOro0 TOBEJEHUSI B OBITY M TPYIOBOM JEATEIBHOCTH B LEJAX
COXPaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpoGuUis M HANPaBICHHOCTH JaTbHEHUIIIETO
o0yJeHHUS.

OO611ee uncio YacoB, OTBEIEHHBIX /1T U3YUYCHHSI XUMHUH HA YPOBHE OCHOBHOT'O
obmero obpaszoBanus, coctaBiser 136 gacoB: B 8 kiacce — 68 yacoB (2 yaca B
Hezeno), B 9 kinacce — 68 yacoB (2 4aca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBOMCTBA BELIECTB. ATpPEraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbl. XHUMHUYECKUE JJIeMEHThl. CHMBOJBI XHUMHUYECKHX
31neMeHTOB. [IpocThie U ClI0OXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢popmysa. BareHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTENbHAA aToMHasi Macca. OTHOCUTENbHAsS
MOJIEKyJIgpHasi Macca. MaccoBasi J0JIsl XUMUYECKOTO JIEMEHTA B COEUHECHUHU.

KomuuecTBo BemectBa. Mosib. MonsipHast Mmacca. B3auMocCBsi3b KOJIMYECTBA,
Macchl W 4HCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTUHEHMUIA.

DuU3NYECKUEe U XMMUYECKUE ABJICHUS. XUMUYECKasi peakiusi U €€ MpU3HaKHU.
3aKOH COXpaHEHMsS MacChl BellecTB. XUMUUeckue ypaBHeHus. Knaccudukarus
XUMHYECKUX PEaKIHi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiamMu paboThl B J1a00OpaTOpUu U
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 000PYJIO0BAaHUEM, U3yUYEHUE U OIMUCAHUE
¢uznuecknux CBOMCTB 00pa3IlOB HEOPraHWUYECKUX BEIIEeCTB, HAOIIOIEHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJla C KUCJIOTOW) SIBJICHHM, HaOJIOICHUE U
OMMCaHUE MPU3HAKOB MPOTEKAHHUS XUMHUUYECKUX peaklUuil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUIOM Oapusi, pa3ioKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aUMOICCTBHE Keje3a ¢ pactBopoM conu menu (11),
M3y4YeHHE CIOCOOOB pa3/IelieHus CMECeil: ¢ MOMOIIbI0 MarHuTa, (GUIbTPOBAHUE,
BbITIApUBAHUE, AUCTWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHHE W  ONHCAHUE  PEe3yJIbTATOB  MPOBEICHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MAacChl, CO3JaHHE MOJEIIEH MOJIEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ I HEOPraHMYECKUX BellecTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kucimopoa — 3jaeMEHT U MpOCTOe
BemlectBo. HaxokaeHue kucimopojga B mpupoje, (GU3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kuciopoma. CrocoObl



MOJIyYeHHs] KUCJIopoAa B JabOpaTOpuuM U MPOMBINUIEHHOCTH. Kpyrosopor
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/1yXa, yCUJICHHE TapHUKOBOTr0 3 ekTa, pa3pyiieHue 030HOBOTO CIIOSI.

Bonopon — anemeHT u poctoe BemecTBo. Haxoxkaenue Bogopoaa B Ipupoze,
dbu3nYecKre U XUMHUYECKUE CBOMCTBA, MPUMEHEHHUE, CLIOCOOKI TToTydeHus. KUCIOoThI
U COJIH.

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

dusnueckue cBoOWCTBa BOAbl. Boxga kak pactBoputenb. PacTBOpbLI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponp pacTBOpOB B IpupoJie M B )KU3HU 4YenoBeKa. KpyroBopoT BOJbI B NpUPOJE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccudukanus neopranuueckux coenuHeHuid. Oxcuabl. Krnaccudukanms
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Dusznueckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkimatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucinot. Ousunveckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIPEIEICHNE COACPKAHNUS KUCIOPOJa B BO3YXE, MOJIyYECHHE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpalieHus TopeHus (1moxapa), 03HaKOMJIEHUE ¢ 00pa3IlaMu OKCHJIOB U OTIMCAaHUE
UX CBOMCTB, TMOJy4YeHHE, cOOHMpaHHE, pacClO3HaBaHHE U M3YYEHUE CBOWCTB
BOJIOpoJa (rOpeHue), B3auMoJencTBie Bojiopoaa ¢ okcuaom meau (1) (BoamoxHo
MCITOJIb30BaHUE BUACOMATEPUAIIOB), HAOIIOICHIE 00PA3I[0B BEIIECTB KOJTUIECTBOM
1 ™Momb, uccinegoBaHME OCOOEHHOCTEH pacTBOPEHMsI BEUIECTB C Pa3IMYHOMN
PacTBOPUMOCTBIO, IIPUTOTOBIEHUE PACTBOPOB C ONPEIEIEHHOM MACCOBOW JOJEU
PAacTBOPEHHOIO BEILIECTBA, B3aUMOJCIHCTBHE BOJbI C MeETaJlaMH (HATpUEM U
KaJbliieM) (BO3MOXKHO MCIIOJIb30BAHME  BUJEOMATEpPHUAJIOB), HCCIEI0BaHUE
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00pa310B HEOPraHNYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOAEHUE U3MEHEHHUS
OKpAaCK{ MHJIUKATOPOB B PACTBOPAX KUCIIOT U IIEJIOUYEH, U3yUEHUE B3aUMOICHCTBUS
okcuna meau (1) ¢ pactBopoMm cepHOM KUCTOTHI, KUCIOT C METAJJIAMU, PEAKIIHUMA
HEUTpAIM3alluY, TMOJYYEHUE HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHUE OJIHOTO
MeTajljla IpYyTruM U3 pacTBOPA COJIM, PEIICHHUE DKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
«BakHeHnIne Kiacchl HEOPraHUYECKUX COCIUHEHUIN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHne aToMoB. XHMHUYECKAsl CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIacCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIIax CXOJHBIX DJIEMEHTOB (ILEJTOYHBbIE U MIEJTOYHO3EMEIbHBIE METaJLIHI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
Y TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucreMa XUMUYECKUX JIEMEHTOB [].
N. Menpneneesa. Koporkonepuoanas u jimuHHonieproiHast popmsl [lepuoanueckoit
cuctembl xumuyeckux snemeHtoB [[. WM. MenneneeBa. Ilepuonbl U TpyIIibL.
DU3NYECKUN CMBICI MOPSIAKOBOTO HOMEpPA, HOMEPOB MEPHUOJIA U TPYIIIHI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otonbl. Dnexkrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB NepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoin cucremsl JI. M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosoxxeHutro B [lepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH H3MEHEHHS pajuyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJTIMYECKUX CBOMCTB M0 TPYIIaM U HEPHOIAM.

3nauenue I[lepuoauueckoro 3axkoHa u [lepuoanueckoi CUCTEMbl XUMUYECKUX
BJIEMEHTOB 11 pa3BUTHs Hayku W npaktuku. J[. MI. MenpeneeB — y4yé€Hbll U
IpaK/1aHMH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAas W HEMOJSIPHAsi) CBSI3b.
DNEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucieHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHUU.
[Iporecchl okucaeHus U BoccTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKcnepumenm:

U3y4YeHHE OO0pa3IOB BEIIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBUE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiuu pa3ioKeHHs, COeTUHEHNUS ).

Me)KIII)EIIMeTHbIe CBA3H



Peanmzamust MeXmnpeaMETHBIX CBA3€d NpH W3YYCHWH XHMHU B 8§ Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BaHME KaK OOMUX E€CTECTBEHHO-HAYyYHBIX
MOHATUHN, TaK ¥ TOHSATHUH, SIBISIOIINUXCS CUCTEMHBIMH JIJISl OTJCJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmue ecTecTBEHHO-HAyYHBIC TIOHATHS: HAYYHBIH (DakT, THIOTE3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, KiIacCH(UKAIMs, TMEePUOJUIHOCTh, HAOIIOICHUE,
AKCIIEPUMEHT, MOJICITMPOBAHKE, U3MEPEHHUE, MOJICIb, SIBICHUE.

dwusuka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIHI, H30TOTIHI,
pPalMOaKTUBHOCTh, MOJIEKYJIa, JJIEKTPUYECKH 3apsj, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSHHE BEIECTBa, ra3, (U3UYECKHE BEJIMYMHBI, €IHHUIIBI
U3MEPEeHHSI, KOCMOC, TIJIaHEThI, 3BE3/1p1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpPabl, TOPHbIE MOPO/IbI, MOJIE3HbIE
MCKOIIaeMbI€, TOTUTMBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucreMa XMUMUYECKUX AJIEMEHTOB /l.
N. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUM CBOWCTB
XUMHUYECKHUX FJIEMEHTOB MIEPBBIX TPEX MEPHUOA0B, KA, KATbIUS U UX COSUHEHU
B COOTBETCTBMHM C TIOJOXEHUEM »HJeMeHTOB B Ilepuoaudeckoil cucreme u
CTPOEHUEM UX aTOMOB.

CtpoeHue BellecTBa: BUIIBI XUMHYECKOW CBA3U. THIBI KPUCTAIINYECKUX
pEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTANIMUYECKON PEIIETKUA U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukanys m HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB. XHUMHYECKUE
CBOWMCTBAa BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJaccaM HEOPTraHUYECKUX
COEJIMHEHUM, TeHETUYECKas CBSI3b HEOPraHUYECKUX BEIIECTB.

Kiraccudukanys XuMUYeCKUX PeakIuil 10 pa3IMdHbIM MpU3HaKaM (110 YHCITY
M COCTaBy YYacCTBYIOIIUX B pEaKIMU BEHIECTB, MO TEIUIOBOMY 3((deKTy, IIo
W3MEHEHUIO CTEMEHEH OKUCIICHUS XHMHYECKUX DJIEMEHTOB, IO OOPaTUMOCTH, IO
y4aCTUIO KaTajau3aTopa). DK30- U SHIOTEPMHUYECKUE PEAKIIUU, TEPMOXUMUUECKUE
YpaBHCHHUSA.

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOPATUMBIX XUMHUYECKUX peakmusax. [IoHATHE 0 TOMOTEHHBIX M IeTepOTCHHBIX
peakuusax. [lonarue o kartanusze. [loHsITHE O XMMHUYECKOM paBHOBECUH. DAKTOPHI,
BIIMSIFOIIAE HA CKOPOCTh XHMMHUYECKOW PEAKIMU W TMOJIOKEHUE XUMHUYECKOrO
paBHOBECHS.



OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKI[MU,  JJICKTPOHHBIM  OanaHc
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHOMN peaxkuum. CocraBneHue ypaBHEHUI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUMA €  HCHOJIb30BAHUEM  METOJa
AIEKTPOHHOTO OanaHca.

Teopust 2IEKTPOIUTHYECKON AUCCOUUALUH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Katnonsl, annonsl. MexaHu3M AMCCOLUMAIMUA BELIECTB C PA3JIUYHBIMHU BUJIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIHUTHI.

Peakiiuu nonHoro ooOMeHa. Y clioBusi MPOTEKAHUS peaklMii HIOHHOTO 0OMeHa,
MOJIHBIE W COKpalI€HHbIE MOHHBIE YypaBHEHUs peakuuil. CBOWCTBA KHUCIOT,
OCHOBaHUM U COJIeH B CBETE MPECTABICHUN 00 ANEKTPOIUTHUECKON TUCCOIHALINH.
KauectBenHnbie peakiinu Ha UOHBL. [IOHSITHE O TUIPOIU3E COJNEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHME C MOJEJISIMU KPUCTAIIMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METAJUIOB M HeMeTauioB (rpadura M anmasa), CIOXKHBIX BEIIECTB
(xmopuia HaTpHs ), UCCIIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKON PEaKIUU OT
BO3JICHCTBUSA  Pa3IUYHbIX  (PAKTOPOB, UCCIENOBAHUE DIIEKTPOIMPOBOJHOCTH
PacTBOPOB BEUIECTB, MpOLIEcca JUCCOLUNALMU KUCIIOT, IIEJI0YEH U CoJIei (BOZMOKHO
UCIIOJIb30BAHUE BHUJEO MaTEpPUANIOB), MPOBEJICHUE OIbBITOB, WIIIIOCTPUPYIOIIUX
NpU3HAKU TPOTEKAaHUsl peakuuii HOHHOro oOmeHa (oOpa3oBaHHE oOcajiKa,
BbIJIEJIEHUE Ta3a, O0Opa30BaHHE BObI), OMBITOB, WLIIOCTPUPYIOUIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN (TOpEHUEe, peaklUHMH pas3iioKEeHHUS,
COCIMHEHHUS), pACMO3HABAHHE  HEOPraHWYECKUX  BEIIECTB C  IMOMOIIBIO
KaueCTBEHHBIX PEaKIMii Ha HOHBI, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a7a4.

HemeTaJibl U X COeITMHEHUS

OO6miast xapakTtepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIIECTB — raJIor€HOB. XMMHUUYECKHUE CBOMCTBA HA MpUMepe Xyiopa (B3auMOACHCTBUE
C MeTaJUlaMH, HeMeTajlaMu, Iuesnoyamu). XiiopoBojgopon. ConsiHasg KHCIIOTa,
XUMHUYECKHE CBOWCTBA, IIOJIy4YeHHE, IMpuUMeHeHue. [JlelictBue Xxjopa U
XJIOPOBOJIOPOJA HAa OPTaHU3M 4YeJIOBEKA. BaxkHenme XJIOpuabl U UX HAXOXK/ICHUE B
IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC CTeneHu okucieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUIOTPOIHBIE MOAUDUKAIINK KHCIOPOIa
U cepbl. XUMUYecKHe CBOMcTBa ceprl. CepoBOIOPOA, CTPOCHUE, (PU3HMUECKHE U
XUMHuYeckre cBorcTBa. OKCHABI Cepbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHIOB.
CepHas kuciora, (U3nYecKue 1 XuMUIecKre CBOMCTBa (001111e KaK MPeACTaBUTEIIS
KJlacca KHUCJIOT U crneuuduyeckue). XMMHUECKUE PEaKIMH, JekKallue B OCHOBE
MIPOMBIIIJIEHHOTO CIOC00a MOMy4YeHUs CEpHOM KHUCIOTHL. [IpumeHeHue cepHOU
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KUCIOTHl. CONMM CEepHOM KHUCIOThI, KAa4eCTBEHHAas peaklHs Ha CyJb(ar-uoH.
Haxoxxaenue cepsl U €€ COCOUHEHUN B INPUPOJE. XHUMHUYECKOE 3arps3HEHUe
OKpYXalolel Cpellbl COCAUHEHUSIMU Cepbl (KUCIOTHBIE JIOKIH, 3arpsi3HEHHE
BO3/1yXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPAICHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcoOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTETIEHH OKUCIEHHUS. A30T, paclpOCTpaHEHUE B MPHUPOJE,
¢uznueckre U XuMuyeckue cBoiicTea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
(¢u3znueckre U XMMHUYECKUE CBOMCTBA, MOJdyyeHue u npumeHeHue. Coiam aMMOHUS,
X puU3NYecKre U XMMHYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHBl aMMOHMs. A30THas KHUCIOTa, €€ MOoJydeHue, (pU3NYecKHue U XUMUUYECKHE
cBoiicTBa (0OlIME Kak MpEeACTaBUTENsl Kiacca KUCIOT M crnenupuyeckue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHUSI B KAUECTBE MUHEPATbHBIX YA0OPEHUH.
XUMHUYECKOE 3arps3HEeHNE OKPYKalolel cpejibl COETUHEHUSIMH a30Ta (KUCIOTHBIE
JOKM, 3arpsA3HEHuEe BO3Ayxa, MOYBBI U BOAOEMOB). docdop, amioTpornHbie
monudukanuu gocdopa, pusuveckue u xummuueckue cBoiictBa. Okcua docdopa
(V) u dochopuas kuciora, Gpu3MUECKHE U XMUMHUYECKUE CBOMCTBA, MOJIyYCHHE.
Hcnonb3oBanue ¢pochaTtoB B KauecTBE MUHEPATbHBIX yI0OPEHUI.

O6mas xapakrepuctuka snemMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHBIE CTETICHN OKUCIICHUS. YTIIepOI, JTIOTPOITHbIE MOIU(UKALINH,
pacnpocTpaHeHue B Ipupoje, PU3nyecKkue U XUMUYECKHUe CBOMCTBA. AJCOpOIus.
Kpyrosopor yrinepoga B mnpupone. OKcuabl yriepoja, uxX (QuU3Myeckue Hu
XUMHYECKHUE CBOMCTBA, JEHCTBME HA OJKUBbIE OpPraHU3Mbl, IOJYyYCHHE W
HNpUMEHEHHE. DKOJIOTHYecKre MpoOJIeMbl, CBA3aHHbIE ¢ okcumoMm yriepoaa (1V),
TUIIOTE3a TJI00AIBHOTO TOTEIJICHUS KIWMaTa, MapHUKOBBIA 3¢ deKT. YroibHas
Kuciaora U e€ conu, uX (U3NYECKHE M XUMHUYECKHE CBOMCTBA, IMOJYYCHUE H
npuMmeHeHne. KadecTBeHHass peakuuss Ha KapOoHaT-uoOHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIIIEHHOCTH U CETHCKOM XO35HCTBE.

[lepBoHavanbHble MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIUHEHUSX
yraepoaa (MeTaH, 3TaH, 3TUIEH, alleTHIIEH, 3TaHOJ, TJIMLUEPHH, YKCYCHasl KUCIIO0TA).
[IpuponHble HCTOYHUKU YIIEBOJOPOAOB (Yrojb, NPUPOAHBIA Ta3, HePTh),
MPOAYKTHI WX TmepepaboTku (O€H3WH), WX POIb B OBITY M MPOMBIIUICHHOCTH.
ITonsiTHE O OMOJIOrMYECKH BaKHBIX BELIECTBAX: KUpaX, OesKax, yriaeBoaax — U ux
polM B JKM3HM 4YEJOBEKa. MarepuanbHOE €IUHCTBO OPraHMYECKHX U
HEOPraHWYECKUX COCTUHEHUN.

Kpemuuii, ero ¢usuyeckue U XUMHUYECKHE CBOWCTBA, IOJYyYEHUE U
npuMenenune. CoeuHeHus KpeMHuA B pupoje. OO1iue npeacTaBieHus 00 OKCuae
kpemuus (IV) u kpemHueBoi kucnore. CUIMKATBI, KX MCIOJIL30BAaHUE B OBITY, B
IIPOMBIIIEHHOCTH. BakHeillne cTpouTeNbHblE MaTepuaibl: KepaMuKa, CTEKIIO,
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LeMEeHT, OeToH, xkene300eToH. [IpoGiembl  0€30MacCHOr0  KCMOJIL30BaHUS
CTPOUTENbHBIX MAaTEPUAJIOB B MOBCEAHEBHOM KU3HMU.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COISTHON KUCIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHUsI, OMBITHI, OTpaxkaromue (U3NYECKUEe M XUMHUUYECKHE CBOWMCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
03HAKOMJICHHE ¢ 00pa3iaMu XJIOpHUI0B (TAJIOTEHUIOB), 03HAKOMJIEHHE C 00pa3laMu
ceppl W €€ COCNMHEHUSMH (BO3MOXKHO UCIIOJIb30BaHUE BHUACOMATEPHUAIOB),
HaOJII0/IeHHEe TIpoliecca OOYTJIMBaHUS caxapa Mo ACHCTBUEM KOHIICHTPUPOBAHHOM
CEpPHOU KUCIOTHI, U3yUYCHHE XUMHUYECKUX CBOMCTB pa30aBIeHHON CEPHOMN KUCIIOTHI,
MPOBEICHUE KaYeCTBEHHOM peakiuu Ha cyJb(aT-uoH u HaOII0IeHHE MTPU3HaKa eé
MPOTEKaHUsI, O3HAKOMJICHHE C (DU3NYECKUMH CBOMCTBamMu azora, ¢ochopa u uUx
coeIMHEHN (BO3MOXKHO UCITOJIb30BaHUE BHUJIEOMATEPUATIOB), 00Opa3IiaMyu a30THBIX
u (ocopHBIX yI0OpeHHH, TONydeHUEe, COOMpaHue, pacro3HaBaHUE U H3YyYCHHE
CBOMCTB aMMHaka, MPOBEJACHHUE KAYECTBCHHBIX pEaKIMid Ha HOH aMMOHUSA U
dochar-uon W U3ydeHHWE TIPU3HAKOB WX MPOTEKaHUsS, B3aUMOJCHCTBUE
KOHIICHTPUPOBAHHOW a30THOW KHUCIOTHI C MeJbl0 (BO3MOXXHO HCIOJIb30BAHHE
BUJICOMATEpUAJIOB), M3yUYCHHE MOJelel KPUCTALIMYECKUX PEIIETOK anMasa,
rpadura, QymiepeHa, O3HAKOMIIEHHE C TPOLECCOM aJCOPOLMH PACTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTMBOrasa, MOJy4YECHHE,
coOupaHue, pacro3HaBaHWE M WM3Y4YEHHE CBOMCTB YIJIEKHCIIOrO Ta3a, MpOBEACHHUE
KayeCTBEHHBIX peaklui Ha KapOOHAT W CUIIMKAT-UOHBI U U3YUYEHHE MPU3HAKOB UX
OPOTEKAHUs, O3HAKOMJIEHME C TMPOAYKIMEH CHIMKATHOM MPOMBIIIIEHHOCTH,
pelIeHrne SKCIEPUMEHTANbHBIX 3a/ad Mo TeMe «BaxHellme HeMeTalulbl U UX
COETMHEHUSD.

MeTansbl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenpneneeBa u cTpoeHus aToMoB. CTpoeHHe MeTaJuioB. MeTaminueckas CBA3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemérka.  DNEKTPOXUMHUYECKUA  Psf
HarnpsHKeHu MeTtamnoB. dusnyeckne U XMMUYECKHUEe CBOMCTBA MeTauioB. OO01ue
crnocoObl moyyeHus MeTawioB. [loHATHE O KOppO3UM METAJUIOB, OCHOBHBIE
crocoOBbl 3alIUTHI X OT Koppo3uu. CiuiaBsl (CTalb, YyT'yH, TIOPATIOMUHHM, OpOH3a)
U UX OIPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH.

[Ileounble MeTauibl: MoJiokeHue B [leproamyeckon cucreMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIACHHUE B MPUPOJIE.
dusnyueckue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCuasl u
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TUAPOKCHABI HaTpusai W Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB W HUX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
ITepuonnueckon cucreMe xuMuueckux 3neMenToB 1. 1. Menzaeneesa, cTpoeHue ux
aTOMOB, HaxXOXJeHue B npupojae. uznueckue u XMMUYECKUE CBOMCTBA MarHus u
Kasbliusl. Baxueiiue coequHeHus Kaiblus (OKCU, TUIPOKCUI, cOH). KECTKOCTh
BOJIbI U CIIOCOOBI €€ YCTpaHEHHUS.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxKAeHue B npupone. dusnyeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenaeneeBa, CTpOEHHE aTOMa, HAXOXJICHHE B mpupojae. Pu3MYECKUE Hu
XUMUYECKHE CBOMCTBA ee3a. OKCUIbI, THAPOKCUIBLI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4Y€HHE  PE3yJIbTaTOB  KOPPO3WU  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJIbLIUSI M HATpUS C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUAIIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BOBMOXXHO  HWCIIOJIb30BaHWE  BHJIEOMATEpPHANIOB), MPHU3HAKOB  MPOTEKAHUS
Ka4eCTBCHHBIX PEaKIUil HAa MOHBI: MarHus, KaJbIIWs, ATFOMUHHUS, IIUHKA, xkene3a (11)
u sxene3a (Il1), menu (Il), HaGaromeHne W ONMMCAaHWE TPOILECCOB OKpPAIIHMBAHMUS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), UCCIIeIOBaHNE aM(OTEPHBIX CBONCTB THIPOKCHA aTIOMUHUS U
TUAPOKCUAA LIMHKA, PEIICHHE SKCIEPUMEHTAJIbHBIX 3a/1a4 1o TeMe «BaxkHeilmne
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B TOBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BAaHUE BEIIECTB U XUMHUYECKUX peaknuii B ObiTy. [lepBas momomb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarlleh cpenbl (MpeaenbHas TOMycTHUMast
KOHIIeHTpanus Bemlects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuii IKcnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaOB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).
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Me:xnpeaMeTHbIe CBA3H

Peanmzamust MeXmnpeaMETHBIX CBA3€d NpH W3YYCHHH XHMUU B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BaHME KaK OOMUX EeCTECTBEHHO-HAYYHBIX
MOHATUHN, TaK ¥ TOHATHUH, SBJSIOMIMXCS CUCTEMHBIMH JAJISi OTJEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmue ecTecTBEHHO-HAy4YHbIC TIOHSATHUS: HAYYHBIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpHs, aHajiu3, CHHTE3, KIacCUPUKaAIUsI, TEePUOJUIHOCTh, HAOIIOICHUE,
DKCIIEPUMEHT, MOJCIHpPOBaHUE, H3MEPEHHE, MOJENb, SBICHUE, MapPHUKOBBIN
3¢ PeKT, TeXHOJIOT U, MATEPUAIIBI.

dwusuka: MaTepusi, aTOM, HJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIH/I, H30TOTIHI,
PaOaKTUBHOCTD, MOJIEKYIIa, AIEKTPUIECKUI 3apsi, IPOBOJTHUKH,
MOJYNIPOBOIHUKH, JUDJCKTPUKH, (POTODPIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIECTBa, ra3, pacTBOpP, PAaCTBOPUMOCTD, KPUCTAJUTHYECKAS
pemérka, CruiaBbl, (PU3MYECKHE BEIMYUHBI, CIUHUIBI U3MEPEHHs, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dotocunTe3, npixanue, Omocdepa, dKOCHUCTEMa, MHUHEPATHHBIC
yaoOpeHwsI, MUKPO3JIEMEHTBI, MAaKPOAJIEMEHTHI, MUTATEIbHBIC BENIECTBRA.

['eorpadus: atmocdepa, ruapochepa, MUHEpPasbl, TOPHBIE IOPO/IbI, MOJIE3HbIE
HCKOIIaeMbl€, TOININBO, BOJHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlIecTBe TMpaBUJaMHU U HOpPMaMHU TMOBEJIEHUS M CIHOCOOCTBYIOT MpoleccaM
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX IIEHHOCTHBIX OpPHUEHTAlUUh U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOW HAyKUM B IKU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTU BIANETh JOCTOBEPHOW HH(pOpMalHei o
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax U MPaBUJIAX MEKIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
M0JIE3HOM, Y4eOHOMCCIIeI0BATEILCKOM, TBOPUECKOM U IPYTUX BUAAX IE€ITEILHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW MAESATENBHOCTH TPHU BBITTOJIHEHUH
y4eOHBIX, TO3HABATEIBHBIX 3a/a4, BBIIOJHEHHUH XUMUYECKHX HKCIIEPUMEHTOB,
CO37IaHUH YUYEOHBIX MMPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHHUIO ¥ B3aUMOTIOMOIIIH
B MpoIiecce ITON YUeOHOU eI TeTbHOCTH, TOTOBHOCTH OIICHUBATH CBOE MOBE/ICHUE
U MOCTYNKH CBOMX TOBApHUILIEH C MO3UIMU HPABCTBEHHBIX U IPABOBBIX HOPM C
Y4ETOM OCO3HAHUSI OCIEACTBUM ITOCTYIIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JIJII TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTHHBI MHUpA, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHS MPUPOABI, B3aUMOCBA3AX YEIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE NIl OOBSICHEHHS HaOII0IaeMbIX MPOIECCOB W SIBICHUH,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN
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JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOYYEHHIO M TO3HAHWIO, JII0003HATENbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O 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 PEaIbHON KU3HH,

5) TPy/10BOro BOCIIUTAHMS:

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii M TpyAa Pa3jIMdHOTO PoJa,
yBaOXCHHE K TPY/Ly U pe3yJIbTaTaM TPYAOBOM JACATEIHPHOCTH, B TOM YHCJIC HA OCHOBE
NPUMCHCHUS  MPEIMETHBIX 3HAHWM 10  XUMHH, OCO3HAHHBIH  BBIOOD
WHAVNBUAYATLHON TPACKTOPUH MPOJTODKCHHUS 00pa3oBaHus C YIETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIIEHUE K TPUPO/IE KAK HCTOYHHUKY KU3HU
Ha 3emile, OCHOBE €€ CYIECTBOBAHUSA, MOHMMAHHUE IIEHHOCTH 3JI0POBOIO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢uznueckoMy U TICUMXMUYECKOMY 3J0pPOBbIO, OCO3HAaHHWE IIEHHOCTH COOJIIOICHUS
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 OKPYKAOLIEW MPUPOJHOU CPEIOM, JJIsl MOBBIICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTHBHOW M COLIMAJILHOW IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATHBI

B cocraBe MeTanmpeaMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupoBaHUS MUPOBO33PEHUS OOIIIEHAYYHBIC TOHATHS (3aKOH, TEOPHS, TPUHIINII,
runore3a, (akr, cucrema, NPOLECC, HSKCIEPUMEHT U JPYroe.), KOTOpHIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax M MO3BOJSIOT Ha
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OCHOBE 3HAHMHI M3 ATUX MPEAMETOB (POPMHUPOBATH MPEJCTABICHUE O LIEJIOCTHOM
Hay4YHOUW KapTHUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSTENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBUS

ba3oBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMN: PACKPBIBATh CMBICI XUMHUYECKUX TOHSATUN (BBIACIATH UX XapaKTCPHbBIC
PU3HAKH, YCTAHABIWBATH B3aUMOCBSI3h C JIPYTUMH TMOHATHSIMHU), HCIOJIH30BAThH
MOHSITHUS JJ1s1 OOBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIHIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYUHHO-CIICJICTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Yy4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIAYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSTh B TIpollecCe€ TO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJICTH, UCTIOIb3yeMbI€ B XUMUH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPE/ICTABICHUS —
XUMHYECKUN 3HaK (CHMMBOJI JJIEMEHTa), XUMHUYecKas (opmyla U ypaBHEHHE
XUMHYECKOW peakiy — MpU pEHIeHUH y4eOHO-TT03HAaBATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX MPEACTABICHUI BBIABIATh M XapaKTEpHU30BATh CYIIECTBEHHbIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIHil,
BBISBJISATH  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBble uccienoBarejabckue JeCTBUA.

YMEHHUE MCIOJIb30BAaTh IOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WHCTPYMEHTA
MO3HAHUS, 4 TAKXKE B KAYECTBE OCHOBHI /11 (POPMUPOBAHMSI TUTIOTE3BI IO TPOBEPKE
MPaBUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHH;

NpUOOpETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHWE HaONIomaTh 3a XOJOM IIpoliecca,
CaMOCTOSITETILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 mpojeraHHoM padore.

Pabora ¢ ungopmaumeii:

yMEHUE BbIOMpATh, AHAIMU3UPOBATH W HUHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IUYHBIX BUAOB U (POPM IPEACTABICHUS, MOTYYaeMYI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KaHHS, CIPAaBOYHBIC
nocodbusi, pecypcbl MHTepHEeTa), KPUTUYECKU OILICHUBATH MNPOTUBOPECUUBYIO U
HEJIOCTOBEPHYIO HH(POPMAILIHIO;
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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(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
ApyruMu popMaMu rpauku U UX KOMOMHALIUSAMY;

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.

KommyHukaTHBHBIE YHMBepPcaIbHbIe YUeOHbIe JeHCTBUS:

YMEHHUS 3a7]aBaTh BOMPOCHI (B X0/€ uajora u (WiK) JUCKYCCUH) MO CYIIECTBY
oOcyxnaeMoi Tembl, (OPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHHO
BBITMIOJTHEHUS MTPEIJIOKEHHOMN 3a/1a4u;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
NESTENbHOCTH B YCTHBIX M THMCBMEHHBIX TEKCTax; JejaTh MPE3eHTALNI0
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM M MCCIEIOBATENIbCKOM  NESITENbHOCTH  MpPU  PEIICHHUH
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICMCTBHI, ONpenelieHue KPUTEPUEB IO OICHKE KauecTBa
BBITIOJTHEHHOM pabOoTHI U ApYyTHE).

PerynsiTuBHBbIe YHHBepcaIbHbIE YUueOHbIe 1elicTBUS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee 3(h(PeKTUBHBIE CIIOCOOBI PEIICHHUS YYeOHBIX U
MO3HABATENbHBIX 3aJ]a4, CaMOCTOSITEIbHO COCTaBJIATh WM KOPPEKTHPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBHE IOJYYEHHOI'O pE3yJibTaTa 3asBICHHOW LEIU, YMEHHE
MCIOJIb30BaTh M aHAJU3UPOBATh KOHTEKCTHI, IPe/jIaraéMble B YCIOBUH 3a/1aHUH.

HNPEAMETHBIE PE3YJIBTATDHI
B cocraBe mnpeaMeTHBIX pPE3yJAbTAaTOB IO OCBOCHUIO 00s3aTEIBLHOIO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
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BBIJICJISIIOT: OCBOCHHBIE OOYYarONIMMUCS HAy4HbIC 3HAHHS, YMEHUS U CIOCOOBI
NedcTBUM, creuudpuyueckue s NOpeaMeTHor obnactu  «XuMus», BUIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOydenus B 8 ki1acce npeMeTHbIC Pe3yJIbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHUN: aTOM, MOJIEKyIa,
XUMHUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpPOHASE M HEOIHOPOJAHAS ), BaJIECHTHOCTh, OTHOCUTE/IbHAS aTOMHAS U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIECTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHUCJICHUS, XMMHYECKas peakius, KiIacCUPUKAIUS pEeakiuil: peakiuu
COCMHEHUS, pEeaKIuu pasJIoKEHUs, pEaKIUu 3aMEIICHUs, peaKIuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SIPO aToMa, JICKTPOHHBIN CJIOM aToMa, aTOMHAasi OpOUTalb, PaJNyC aToMa,
XUMUYECKasi CBI3b, MOJIIPHAS W HETOJsIpHAsl KOBAJICHTHAs! CBS3b, MOHHAS
CBSI3b, HWOH, KAaTHOH, AaHWOH, pAacTBOpP, MaccoBasi JOJis1 BeIIeCTBa
(MpoleHTHAsI KOHIIEHTPAaIIKsl) B pacTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XHUMHUYECKUX TMOHATHH H
IPUMEHATH 3TH HOHITUS MIPU ONUMCAHUH BEUIECTB U UX IIPEBPALICHUI;

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

e ONpENENSATh BAJICHTHOCTh ATOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIE)KHOCTh BELIECTB K ONPEACIEHHOMY KJAacCy COEAUHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass M HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmogmueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJIMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT MX MojokeHus B llepuoauueckoil cucreme,
3aKOHOB COXPAHEHHSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO yU€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [MOHATHUS «TJaBHAs
noarpymnmna (A-rpynmna)» u «mobouynas noarpynma (b-rpynma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabnune «llepuonnueckas cucrema xumudeckux osjgementoB J[. .
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB
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XUMHYECKUX 3JIEMEHTOB (COCTaB U 3apsij A1pa, 0011ee YUCIIO SJIEKTPOHOB U
pacnpesiesieHUue UX MO 3JIEKTPOHHBIM CIIOSIM);

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

XapaKTepu30BaTh (OMHUCHIBATH) OOIIHE XUMUYECKHE CBOMCTBAa BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsA OMUCAHNUE TPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXXHOCTHM IPOTEKAHMS XHWMHYECKUX IIPEBPAILCHUN B
Pa3JINYHBIX YCIOBUAX;

BBIYHCIISITE OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MACChI BEIIECTB,
MacCOBYIO JIOJIF0 XMMHMUYECKOrO 3JIEMEHTa N0 (OpMylie COEIUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, MPOBOJINUTH PACUETHI IO YPABHEHUIO
XUMUYECKOU peaKuu;

IPUMEHATh OCHOBHBIE ONEPALlMN MBICIUTEIBHOM AEATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHUE, O0000IIeHHe, CHCTeMaTU3aluio, KiaccudUKaIuio,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — MJI1 M3Yy4YEHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
NMO3HAHUSI — HAONIOICHHE, W3MEpEeHUe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIeI0BaTh MpaBUJIaM MOJIb30BAHUS XUMHUECKOM TOCYA0H 1 1ab0paTOpHBIM
o0opyaoBaHMEM, a Tak)Ke IMpaBuWiIaM oOOpalleHus C BEIIeCTBAaMU B
COOTBETCTBHM C MHCTPYKUMSIMH TIO BBINOJIHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OTBITOB MO TOTYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(BoopoJla W KHCIIOPOJA), MPUTOTOBIEHHUIO PACTBOPOB C OMNPEACIEHHOM
MacCOBOW J0JIEM PacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH U MPOBOAUTH
XUMHUYECKUE DKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB ILEIOYEH U
KHCJIOT C MOMOIIIBIO MHAUKATOPOB (JJAKMYC, (eHOI(PTaTICnH, METUIOPAHK

U Apyrue).

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, HWOH, KaTUOH, aHUOH, MPOCTOE BEIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMHUYECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJEKTPOJIUTHYECKAs] JTUCCOLMAIMS, PEAKIHUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U
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HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCJIUTENb, BOCCTAHOBUTEIIb, OKUCJIEHUE U BOCCTAHOBIICHUE, aJUIOTPOIIHS,
aM(OTepHOCTD, XUMUYECKas CBSI3b (koBajIEHTHasI, VMOHHAs,
METAJTUYECKAsT ), KpUCTAIUTMYECKAs PEIIETKA, KOPPO3Hs METAIIIIOB, CILJIABHI,
CKOPOCTh XMUMHUYECKOU peakIuu, MPeAebHO JOMYyCTUMAasl KOHIIEHTpAIIUs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
MPUMEHSATH 3TH MOHSTHUS MPU ONMUCAHUU BEIIECTB U UX MPEBPAICHUN;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

OTIPENICNIATh BAJICHTHOCTh U CTENIEHb OKUCJIEHUS XUMHYECKUX JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, NPUHAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIacCy COE€IMHEHUW 1o (opMynam, BUI XUMHUYECKOM
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJHBIX PACTBOpPAX HEOPTraHUYECKUX COCIUHEHHUH, TUI KPUCTAIUIMUECKOMN
PEMETKN KOHKPETHOT'O BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOIMUECKON TaOIHIIE, C YUCTOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XMMHMUYECKUX 3JIEMEHTOB (COCTaB U
3apsAn  sapa, oOIIee 4YUCIO DJIEKTPOHOB M paclpelesieHue HX T0
AJNIEKTPOHHBIM CII0SIM), OOBICHATH O0IIKME 3aKOHOMEPHOCTH B M3MEHEHHH
CBOMCTB 3JIEMEHTOB M HMX COCIMHEHUH B Mpeaeiax MajblX NEPUOJIOB U
[JIABHBIX MOATPYIII ¢ YYETOM CTPOEHHUS UX AaTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluH (M0 YUCIAYy M COCTaBy Y4YacCTBYIOLIUX B pEaKUIUU
BEIIECTB, MO TETUIOBOMY 3(PeKTy, M0 M3MEHEHHUIO CTETICHEeW OKUCICHUS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUYCCKUE
CBOMCTBa MPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMepaMy MOJIEKYJIAPHBIX W HOHHBIX YPAaBHEHUH COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIU;

COCTaBJSITb YPaBHEHUS AJIEKTPOJUTHUYECKOM JUCCOLMALIMM  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO

20



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/y BEIIECTBAMH PA3IMYHBIX KIIACCOB,;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTaBJICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIlHii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXXHOCTH TIPOTEKAHHS XUMHUYCCKUX TMPEBPAIICHUN B Pa3TUYHBIX
YCTIOBHSIX;

BBIYUCIIATh OTHOCUTENBHYIO MOJIEKYJIIPHYIO 1 MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJIF0 XHUMHYECKOTO »JJIeMEHTa 1o (opMylie COEeIMHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI IO YPABHEHHIO
XUMHAYECKON peaKinu;

COOJIOIaTh TIPaBHIIA TIOIH30BAHMS XUMUYECKON MOCYAO0N U JIAOOpaTOPHBIM
o0opyloBaHMEM, a TakXKe TpaBuUia OOpamieHUs C BEIIeCTBAMHU B
COOTBETCTBHH C HWHCTPYKIUSMH TIO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHAYECKUX OTTBITOB IO TIOTYYSHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMMaKa M yriaeKucsoro rasa);

MPOBOJIUTH PEAKIINH, TOATBEPKAAFOIINE KAYSCTBEHHBIN COCTAB Pa3IMUHbIX
BEIIECTB: PACIO3HABATh OMNBITHBIM MYTEM XJIOPUI-, OPOMHUI-, HOAHI-,
kapOoHat-, docdar-, cunmkar-, cynbhar-, THUIAPOKCHUJ-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

IPUMEHSTH OCHOBHBIE OIE€paIlii MBICTUTEIBHON JEATENHHOCTU — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IIEHIE, CUCTEMATU3AIIHIO, BHISIBICHHE IPUUMHHO-
CJICICTBEHHBIX CBA3€H — JJIi M3yYEHUs] CBOWCTB BEIIECTB U XMMHUYECKHUX
peakiuii, eCTeCTBEHHO-Hay4YHbI€ METOJIbl TO3HAHHMS — HaOI0IeHNE,
U3MEepeHne, MOJICIMPOBAHKE, SKCTIEPUMEHT (PEaJIbHbIN U MBICTICHHBIN ).
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TEMATHUYECKOE IINIAHUPOBAHUE
8 KIIACC

Ne

HaumenoBanue pa3aeiioB u

KoaunuyecTBo 4acoB

KonTtpoJbHbie

IIpakTH4eckue

DJIeKTpOHHbIe (LN (POBbIE)

n/n TeM NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
Paznean 1. IllepBonayanbHble XUMHYECKHE OHATHS
Xumusi — BaykHast 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATETbHOCTH https://m.edsoo.ru/7f41837c
L ):1 ]
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. [Tonsitue 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. PactBopsr. [Tonstue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Pasnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MengeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN
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[Tepuonnueckuii 3aKOH U
IIepuoaunueckas cucrema

bubnuoreka [IOK

1 7
3 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue atoma
- )éI/IMI/I‘-IeCKaﬂ CBS3b. . Bu6morexa LIOK
) KUCIUTCIILHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJILHBIC peaKIII/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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9 KUIIACC

KoaunuyecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchbl
Pa3nes 1. BemecTBo U XuMnuyeckmne peakuun
11 [ToBTOpEHUE U yriyOiieHne 3HaHuN OCHOBHBIX 5 1 bubnuorexa [JOK
' paszesnoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DIIEKTPOJUTUYECKAS] JUCCOIUALIHS. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HemeTa/JILI M UX COeAMHEHHUS
51 OO6mrast XapaKTepUCTHKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpymmel. ["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
OO01as XxapakTepUCTUKA XUMUYECKHX
24 aneMeHTOB |VA-rpynnsl. Yraepoa u KpeMHUi 8 1 2 bubmorexa HOK
' DYHHEL POA 1 P https://m.eds00.ru/7f41a636
U UX COCIMHEHUS
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Uroro mo paznmeny 25
Pazgen 3. Merasibl M HX COeAMHEHUA
. bubnuorexa [JOK
3.1 Obumpe cBofCTBA METAILIOR 4 https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
3.2 Baxkueiimme MeTauIbl U KX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 BemntecTtBa 1 MaTepHuaisl B )KU3HA YeJIOBEKa 3 bubmmorexa T[TOK
) m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE BDE 3 bu6mmoreka [IOK
PBHOE BpeMi https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
Kouau4vecTBO 4yacoB DJIeKTPOHHBbIE
Ne
° Tema ypoka Kounrtpoun Mpaxtuec |- Mara tapponLie
n/n Bceero KHe H3Y4YeHH s o0pa3oBaTejibHbIE
Hble padoThI
padoTLI pecypcebl
1 [Ipenmer xumuu. Poss xumun B 1 bu6mmoreka [{OK
JKU3HU 4yesoBeka. Tena u BeniecTna https://m.edsoo.ru/ff0d210c
5 IlonsaTtue o MeTogax MO3HAHUS B 1 bu6moreka [IOK
XUMHUU https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpasuiia
3 paboTHI B TaOOPATOPUN U TIPUEMBI 1 1 bubmuorexa [JOK
oOpareHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Uuctele BemecTBa 1 cMech. CriocoObl 1 bubmuorexa [JOK
pa3aeiieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 1 Bubmmorexa LIOK
: N PUMEp https://m.edsoo.ru/ff0d28c8
OYHMCTKH TIOBAPCHHOW COJIH)»
bubmuoreka [JOK
6 A 1
TOMBLH MOTICIITH https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHUE AIEMEHTbI. 3HAKH 1 bubnuoreka [JOK
(CMMBOJIBI) XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U croXXHBIE BEllleCTBA 1 bubmorexa HOK
P . https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJICKYJISIPHOE YUCHHUE 1 bubmmorexa [JOK
YUp i https://m.edsoo.ru/ff0d2d50
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3aKOH MOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK
10 X eckas o a. BanentHoc
v 2 popyz JICHTHOCTD https://m.edsoo.ru/ff0d2eae
aTOMOB XHMMHYECKUX JICMCHTOB
11 OTtHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTHOCHUTENBHAs MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHYECKOTO bubmmoreka [{OK
3JIEMEHTA B COEUMHECHUH https://m.edsoo.ru/ff0d350c
13 Konunuecto Bemnecta. MoJib. bu6mmoreka [{OK
Mounspras macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBIICHUS. bu6moreka [IOK
XuMu4ecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHs MPOTEKAHUS bubnuoreka [IOK
XUMUYECKUX PEAKIUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus koJimyecTBa, Macchl
17 BEIIlECTBA 10 YPAaBHCHUSIM Bubmmorexa [IOK
B M . https://m.edsoo.ru/ff0d5708
XUMHYECKUX peaKlnui
Knaccudukanus XuMu4ecKkux
18 €aKIHi (COSTMHEHUS, PA3JI0KEHUS bubmorexa HOK
peaid A P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneauct. O600IeHNE 1 bubmorexa HOK
H AT Hul https://m.edsoo.ru/ff0d40c4
cUCTeMaTu3aIlus 3HaHUH
20 KonTtponeHas padota Nel mo teme bubnuoreka [IOK

«BeliecTBa U XUMHYECKHUE PCaKnum»

https://m.edsoo.ru/ff0d4290
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Bo3ayx — cmech razos. Cocras

21 Bo3ayxa. Kucinopoa — 3jieMeHT U bubmotexa [JOK
AyxE. poat https://m.edsoo.ru/ff0d448e
npocroe BemiecTBo. O30H
duznyeckre 1 XUMHUYECKHE CBOMICTBA
22 KHCJIOpoJia (peaKuyu OKUCICHUS brbmmorexa LOK
poJia {peaxt ’ https.//m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CriocoOpl MostyueHust KUCIopo/ia B
23 J1a00paTOPHUH U IIPOMBIILIEHHOCTH bubnmorexa LOK
patop P ’ https://m.edsoo.ru/ff0d497a
[Tpumenenne kuciopoaa
TenoBoit 3¢ ekt xumuueckoin
24 peaKkuuu, MOHSITHE O bu6moreka [IOK
TEPMOXHUMHYECKOM YPaBHEHUH, 3K30- https://m.edsoo.ru/ff0d4790
1 SHIOTEPMUUYECKHUX PEAKITHAIX
Tommmso (HedThb, Yroab U METAH).
25 3ar HSHGI-EI/qu];OS a a, CII0COOBI zzro bubmorexa HOK
p xS, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTruueckast pabota Ne 3 o Teme
26 «[Tonyuenue u cobupanue bubmorexa LOK
i p . https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/J1a, U3YYCHHE €TO CBOHUCTBY»
97 Bopopon — sneMeHT u mpoctoe bubmuoreka [JOK
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ffod4ddo
28 dOu3nyecKue U XUMHUYECKHE CBOMCTBA bubmuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuoreka [JOK
29 ITousiTHe 0 KHUCIIOTaX U COMIAX
https://m.edsoo.ru/ff0d50d2
30 Crioco0slI mostyueHust BOAOPOIa B bubnunoreka [JOK

nabopaTopuu

https://m.edsoo.ru/ff0d4dd0
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[Ipaktuyeckas padora Ne 4 o reme

bubmuoreka [JOK

31 «[Tomyyenne u cobupanme BOgOpPoOaa,
HYHEHEE UHp HHE BOAOPOA https://m.edsoo.ru/ff0d4f42
M3Yy4YEHUE €ro CBOMCTBY
39 MomnsipHblii 00bEM Ta30B. 3aKOH bubnuorexa [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciienus 00b€Ma, KOJIMYeCTBa
33 BEIIECTBA ras3a I10 €ro U3BECTHOM bubmiorexa HOK
B .. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILlECTBA WIH 00BEMY
Brruucienus 006EMOB ra3oB 10
34 ABHEHHIO PeaKIMH Ha OCHOBE bubmiorexa HOK
P "p B . https://m.edsoo.ru/ff0d5708
3aK0HA 00BEMHEIX OTHOIIEHHUI Tra30B
35 du3nvecKkrue U XMMHUYECKHE CBOMCTBA bu6mmoreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanui. [ToHsTHE 00 bubmuorexa [JOK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pacTBOpUTEb.
37 Hacsiienabie 1 HEHACHIIICHHBIS bubmuorexa [JOK
pacTtBOpbl. MaccoBas J10J1s BEIIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTrueckast pabota Ne 5 o Teme
38 «lIpurotoBneHne pacTBOPOB C bubnnoreka [JOK
onpeaeEHHON MacCOBOM 0mei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KounTtponsnas padora No2 no teme bubnunoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[Tosydyenune u XMMHUYECKUE CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX U bubmmorexa [JOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
4 OcHoBaHusI: COCTaB, K1accuuKaIms, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnnorexa [JOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bu6mmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHne u XUMHUYECKUE CBOKCTBA bubnuoreka [JOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Comu (cpenHue): HOMEHKIIATypa,
46 CHOCOE(SLII) TIOJT )eHI/ISI XI/IMI/I‘IZSKI/I@ bubmorera [IOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTrueckas padota Ne 6. Permenue
47 SKCIIEPUMEHTAIBHBIX 337]a4 110 TEME bubnuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
I'enetnueckas CBS3b MEXKIY
48 KJIacCCaMH HEOPraHUYECKUX bubmorexa HOK
. p https://m.edsoo.ru/00ad9a50
COEIMHEHUI
49 O06001eHne u cucTeMaTu3anus bubnunoreka [JOK
3HaHUU https://m.edsoo.ru/00ad9ch2
KonTtponsnas padora Ne3 mo teme
" bubnnoreka [JOK
50 OCHOBHBIE KJIaCChl HEOPraHUYECKUX

coequHeHun"

https://m.edsoo.ru/00ad9ela
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[TepBbIe MOTBITKU KIACCH(PUKAITUU

51 XUMHYECKUX 31eMeHTOB. IloHsTre o bubmorexa [JOK
) https://m.edsoo.ru/00ad9ffa
rpynnax CXOJHBIX JIEMEHTOB
[Tepuonnueckuii 3aKOH U
52 [lepuoauueckas cucrema bubnuorexa [JOK
XUMHUYECKnX deMeHToB J1. 1. https://m.edsoo.ru/00ada52¢
MenneneeBa
53 ITeproasl, TPYIIIBI, ITOATPYIIIIEL bubmmorexa [TOK
PHOJIBL, TPYHTIBL, HOATPYI https://m.edsoo.ru/00ada52c
54 Crpoenne atomoB. CocTaB aTOMHBIX bubmuorexa [JOK
anep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue AIIeKTPOHHBIX 000JI09eK
. bubmuorexa [JOK
55 aTOMOB 25ieMeHTOoB [lepnonnyeckoit
https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MenaeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA TI0 ero MOJ0KEHUIO B bubmuorexa [JOK
[Tepuonnueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Meunpeneena
3nauenue [leproanyeckoro 3akoHa
57 JUISl pa3BUTHS HAYKU U MPAKTUKH. 1. bubnuoreka [JOK
N. MenpaeneeB — y4€Hbli, eaaror 1 https://m.edsoo.ru/00ada96e
rpaKJIaHUH
PesepBurblii ypok. O00011I€HIE U
P P ilI bubnuoreka [JOK
58 cUcTeMaTH3alus 3HaHui /
. https://m.edsoo.ru/00adb33c
Bcepoccuiickast mpoBepouHas paboTa
59 KonTponeHast padota Ne4 o teme bubnuoreka [IOK

«CTpOCHI/Ie atroma. XHUMHU4YECKas

https://m.edsoo.ru/00adb486
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cBsi3b» / Beepoccuiickas
poBepoYHas pabora

60 DNEeKTPOOTPUIIATEILHOCTH ATOMOB 1 bubnuorexa [JOK
XUMHUYECKHX JIEMEHTOB https://m.edsoo.ru/00adaab8
bubnuorexa [JOK
61 Horthas ximireckas cosisb L https://m.edsocI)_.[ ru/00adac34
62 KoBanenTnas nossipHas XuMu4eckas 1 bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanentHas HenonspHas 1 bubnuorexa [JOK
XUMHUYECKas CBA3b https://m.edsoo.ru/00adaab8
bubnuorexa [JOK
64 (TeIIeHb ORHCIICHHS L https:// m.edso;I ru/00adae28
65 OKHCIIUTENTEHO-BOCCTAHOBUTEIHHBIC 1 bubnuorexa [JOK
peakuuu https://m.edso0.ru/00adb076
bubmuorexa [JOK
66 OKHCIUTENTN U BOCCTAHOBUTEIH 1 httos://m.e dsogru 100adb076
Peseprubrit ypok. O6001eHNE 1
67 CHCTEMAaTH3alMs 3HaHUH 10 TeME 1 bubmuoreka [JOK
«Ctpoenue aToma. XUMHUYECKast https://m.edsoo.ru/00ad9ch2
CBSI3b)»
68 PezepBHblit ypok. O0001IEHNE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHUiH https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME
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9 KUIIACC

Kosu4vecTBO yacoB DJIeKTPOHHBbIE
IIpakTnyec ara nuppoBbIe
Nen/m | Tema ypoka KouTpoan P A op
Bcero KHe H3yYeHus o0pa3oBaTe/ibHbIE
Hble padoThI
padoThbI pecypcehbl
[Tepuonnueckuii 3akoH. [leproanueckas
bubmmoreka [{OK
1 cucTeMa XMMHYeCKuX 3yemMeHToB JI. W. 1
https://m.edsoo.ru/00adb59e
Meneneera
3aKOHOMEPHOCTH B U3MEHEHUU CBOWICTB
2 XUMHYECKHX AJIIEMEHTOB TIEPBBIX TPEX 1 bubmorera [JOK
p p https://m.edso0.ru/00adb6b6
MEepUOIOB
3 Knaccudukanus 1 HOMeHKIaTypa 1 bubmuorexa [JOK
HEOpPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bunpl xuMuueckoil CBS3U U THIIEI 1 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponpHas padorta Nel o teme
5 «IToBTOpeHue u yriyOneHne 3HaHuI 1 1
OCHOBHBIX Pa3/IelIOB Kypca 8 Kiaccay
6 Knaccudukanus XuMuuecKuX peakiinii 1 bubmuoreka [JOK
M0 Pa3JIMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XUMHUYECKOM
bubnuoreka [JOK
7 peakuuu. [IoHITHE 0 TOMOTC€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TFeTEPOreHHBIX PEAKIIHIX
[ToHATHE O XUMHUYECKOM PABHOBECHUHU.
3 @DakTOpbl, BIUAIOIINE HA CKOPOCTh 1 bu6mmoreka [JOK
XUMHUUYECKOHN PEAKIMU U MOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHS
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OKHCIIMTEIFHO-BOCCTAHOBUTEILHBIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPONUTHYECKOU
10 mucconuanmu. CHIBHBIE U CIIa0bIE bubnmorexa LOK
’ https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 MoHHbIe ypaBHEHUS PEAKIIUNI bubmorexa [IOK
My peakil https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBaHHI B CBETE MPEACTABICHUN 00 bubmmorexa [TOK
. P https://m.edsoo.ru/00add5d8
ANEKTPOJIUTUUECKON JUCCOIHAITIT
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MPENCTABIIEHHUNA 00 DIIEKTPOIUTHUECKON bubmorexa LOK
p p https://m.edsoo.ru/00add8h2
IUCCOLINAIINHT
14 ITousarue o ruaponse coaen bubmorexa LOK
P https://m.edso0.ru/00add9d4
bu6mmoreka [IOK
15 O00011IeHre U cUCcTEMAaTU3aINs 3HAHUN
B t https://m.edsoo.ru/00addd12
16 [IpakTueckas padota Ne 1. «Pemenne bubnuoreka [JOK
AKCIIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KontponbHas padota Ne2 mo teme
17 «DIEKTPOJIUTHYECKAS TUCCOLIMALNA Eubmorexa HOK
p A ’ https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKIIUU B PACTBOPaX»
OO011as XxapakTEpUCTHKA TaJIOTEHOB.
18 XI/III-\]/[-II/IIISCIfI/Ie CBI())ﬁCTBa Ha OpUMepe bubmnorexa [IOK
p p https://m.edsoo.ru/00addfe2
XJopa
Xnoposogopoa. CosHas KUCIIOTA,
P P N bubmuoreka [JOK
19 XUMUYECKUE CBOWCTBA, MOTYYEHHE,

NPHUMCHCHUC

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

34



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104

[Ipaktuyeckas padora Ne 2 o reme

bubmuoreka [JOK

20 «ITonyuyeHue COJITHOM KHCIIOTHI,
" . . https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONUCTB»
Berurcnenus o ypaBHEHUSM
21 XUMHYECKUX PEAKIIAI, €CIIH OQUH U3 bubmorexa [TOK
p ’ https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6mrast xapaKTepUCTUKA SJIEMEHTOB bubnuoreka [JOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AJIOTpOTIHBIE MOTU(UKAITUU CEPBI.
23 HaxomI:IeHHe cephl I/I(beé coem/IHeII){I/H?I B bubmmorera [TOK
p ’ https://m.edsoo.ru/00ade64a
pupojie. XMMUUYECKUE CBOMCTBA CePhI
24 CepoBonopo, cTpoeHue, Pu3ndecKue u bubmuorexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edso00.ru/00ade802
Oxcuppl cepbl. CepHas KUCIOTA,
25 (br3UYecKre U XUMUYECKUE CBONCTBA. bubmorexa IOK
’ https://m.edsoo.ru/00adea28
MIPUMEHCHHE
XHUMHUYECKUE PEAKITUH, JISKAIINEC B
OCHOBE MIPOMBIIICHHOTO CItocoba
26 MOJTYYCHUST CEPHOU KUCITOTHI bubmorexa HOK
i p ’ . https://m.edsoo.ru/00adec8a
XHUMHYECKOE 3arpsi3HEHUE OKPYXKaromen
Cpelbl COeTMHCHUSMU CEPBI
97 Brruncnenue maccoBoii 40K BBEIXOJa bubnuoreka [JOK
MPOAYKTA pEaKLUU https://m.edsoo.ru/00adec8a
OO6mras xapakTepucTuka 3jaeMeHToB VA-
08 rpynnsl. A30T, paclipocTpaHEHHE B bubnuoreka [IOK

npupoe, (u3nuecKrue u XMMUYECKUe
CBOICTBa

https://m.edsoo.ru/00adeeab
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AmMHaK, ero GU3NYecKue 1 XUMUYECKHE

bubmuoreka [JOK

29
CBOMCTBA, [TOJIy4EHHUE U IPUMECHEHUE https://m.edso0.ru/00adf004
[Ipaktuyeckas padora Ne 3 o reme

30 «[Tony4ueHne aMMuaKa, U3yudeHUE ero bubmorexa HOK

. i YA https://m.edso0.ru/00adf180
CBOHCTB»

31 A3oTHas kucioTa, e€¢ pusndeckue u bubnuorexa [JOK
XUMHYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnosib30BaHMe HUTPATOB U COJICH
aMMOHHSI B KA4eCTBE MUHEPATHHBIX

32 noOpennii. XUMHYECKOE 3arpsi3HEHNE bubmmorera [TOK
yAobp o p https://m.edsoo.ru/00adf518
OKPY)KAFOIIEeH CpeJIbl COCAMHCHUSIMH
azora
®ochop. Okeup dpochopa u

33 (fpoc:ii))o pHaﬂ KI/ICJ'I((i))Ta (bqn/l:m(q\g)cme u bubmorexa OK

p L https://m.edsoo.ru/00adf68a
XUMUYECKHNE CBOMCTBA, MOTYUCHUE
Hcnonws3oBanue GocdaToB B Ka4yeCTBE
34 MHHEPATBHBIX YI0OpEeHUH. 3arps3HeHNE Bubmmorexa [JOK
P N yAoop - 24P https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamMu

35 Yraepoa, pacipocTpaHeHHUE B IPUPOJIE, bubnnoreka [JOK
(bu3HYecKre 1 XUMUYECKHE CBOKCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux pusudeckue u

36 XUMHUUYECKHE CBOMCTBA. JKOJOTUYECKUE bubnuoreka [JOK
po0OJIeMBbl, CBSI3aHHBIC C OKCHUIOM https://m.edsoo.ru/00adfebe
yriepoaa (1V)

bu6mmoreka [JOK
37 VYroapHasg KUcIoTa U €€ CoTu

https://m.edsoo.ru/00ae006¢
38 IIpaktuyeckas padora Ne 4 o reme bubnuoreka [IOK

"[lony4eHne yriaekucioro rasa.

https://m.edsoo.ru/00ae027e
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KavecTBenHast peakuus Ha KapOOHAT-
n

HOH
[TepBoHauanbHBIE TOHATHUS 00

39 OpPraHNYECKUX BEIECTBAX KaK O bubnmorexa LOK

p https://m.edsoo.ru/00ae054e
COCIMHEHUSIX yTiepo/ia
40 KpeMunii u ero coetnHeHns bubnmorexa LOK
P https://m.edso0.ru/00ae080a
[IpaxTnueckas padota Ne 5. Pemenue

41 SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnuoreka [JOK
«Baxuenme HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COEIMHEHUS
KonTtponsnas pabora Ne3 no teme

. bubmuorexa [JOK
42 «Baxnennne HeMeTayuIbl U UX
https://m.edso0.ru/00ae0el8
COEIUHEHUS
OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX
DJIEMEHTOB — METAILIOB.
bu6mmoreka [IOK
43 Meramnueckast CBSI3b U METAJNINYECKast
. https://m.edso0.ru/00ae103e
KpUCTaJUTMYeCcKas pemérka. Ouznueckue
CBOMCTBa METAJIOB
XHUMHYECKHE CBOMCTBA METAJJIOB.
. . bu6mmoreka [JOK
44 DIEKTPOXUMHUYECCKUHN Pl HAPSDKCHUMA
https://m.edso0.ru/00ael1156
METAILIOB
O61ue crnocoObl MOTYYeHUS METAJIOB.

45 Crnasel. Beruncnenus no ypaBHEHUAM bubnuoreka [IOK
XUMHUUYECKUX PEAKIIUH, €CIIU OJIUH U3 https://m.edso0.ru/00ael1156
pEeareHTOB COJIEPKUT MPUMECH

Bbubnmunoreka IIOK

46 [TonsTHE O KOPPO3UM METAIIIOB i

https://m.edsoo.ru/00ael278
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bubmuoreka [JOK

41 [lenotrbte MeTaMIL https://m.edsoo.ru/00ae14b2
48 Oxcupl U TUIPOKCHIBI HATPUS U Kallus brbmmorexa LOK
https://m.edsoo.ru/00ae14b2
49 [[les10uHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaJIBLIMM ¥ MarHuiu https://m.edsoo.ru/00ael5e8
50 Baxueiimye coeTMHEHUS KaTbITUs bubmorexa HOK
https://m.edsoo.ru/00ael5e8
o1 O06o001enre U cucTeMaTu3aus 3HaHUM
59 JKEcTKOoCTh BOBI M CITIOCOOBI €& bu6moreka [IOK
YCTpaHEHHUS https://m.edso0.ru/00ae1886
[IpakTnueckas padota Ne 6 o Teme
53 "YKEcTKOCTE BOJBI M METOIEI €6 bubmmorexa [OK
P— https://m.edsoo.ru/00aelae8
. bubnuoreka [IOK
>4 AdtromHHHi https:// m.edso;I ru/00aelc64
55 AmMdoTepHbIe CBOWCTBA OKCHIIA U bubnuoreka [IOK
TUJIPOKCHIA https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
o0 Keneso https:// m.edsoc%.I ru/00aeld86
57 Okcupl, THAPOKCUIBI U COJIM JKele3a bubnnoreka [JOK
(I u xexnesa (M) https://m.edsoo.ru/00ae35e6
58 O00011IeHIE U CUCTEMATH3ALUS 3HAHUI
[IpakTuueckas paborta Ne 7. Pemenue
59 SKCIIEPUMEHTAJIbHBIX 33/a4 110 TeEME bubnunoreka [JOK

«BaxHel1e MeTajuIbl 1 UX
COEIMHEHUS

https://m.edsoo.ru/00ae3de8
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Beluncienus 1o ypaBHeHUIM
XUMUYECKUX PEAKLUH, €CIIU OJIUH U3

bubmmoreka [{OK

60 peareHToB AaH B H30BITKE UIIH counepmm 1 httos://m.edsoo.ru/00ae1750
IIpuMecH. BeIuncienns MaccoBOM 1011
BBIXOJIa MPOJTyKTa PEAKIIUU
61 O06o01IeHre 1 cucTeMaTu3anus 3HaHu ! 1
KonTponsnas pabora Ne4 no teme
62 «BakHeWIe MeTauTbl B HX 1
COCTMHECHUS
63 BeniecTBa u maTtepualbl B MOBCEAHEBHOM 1 bu6moreka [IOK
JKW3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HEHNUE OKPYKAFOIIEH 1 bubmuorexa [JOK
cpenbl https://m.edso0.ru/00ae4270
65 PoJib XuMuu B perieHnn 3K0JIOTHYECKUX 1 bubnuoreka [IOK
npooieM https://m.edsoo.ru/00ae4270
Peseprubrit ypok. O6001eHNE 1 bubnuoreka [IOK
66 . 1
cUCTEMAaTU3aIys 3SHaHUI https://m.edsoo.ru/00ae0dOa
67 PeseprubIit ypok. O6001IeHNE 1 1 bubnuoreka [JOK
cUCcTeMaTU3aIys 3SHaHUH https://m.edsoo.ru/00adb33c
68 PeseprubIit ypok. O6001IeHNE 1 1 bubnuoreka [JOK
cUCTEMAaTU3alMs 3SHAHUH https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I1O0 68

I[TPOTPAMME
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBLHOM MIPOI'PAMMOBI

8 KUIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJbTaThbl 0CBOCHUSA OCHOBHOM
Oﬁpa3OBaTeJIBHOI71 nporpaMmmMbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1

ITo teme: «llepBoHaUanbHBIE XUMUYECKUE TTOHATHSD)

1.1

pPacKpbIBaTh CMBICT OCHOBHBIX XHUMHYECKHUX TMOHSATHI: aToM,
MOJIEKY/1d, XMUMHYECKHH D3JIEMEHT, IPOCTOE BEIECTBO, CIIOKHOE
BEIIIECTBO, CMeCh (OAHOPOJHAs U HEOJHOPOJHAs), BAJIECHTHOCTS,
OTHOCHTENIbHAsl AaTOMHAasi M MOJEKYJIspHas Macca, KOJUYECTBO
BEIIIECTBA, MOJIb, MOJIIpDHAs Macca, MaccoBas J0JI1 XMMHUYECKOTO
3JIEMEHTa B COEIMHEHUH, MOJISIPHBIN 00bEM, XUMUYECKas! PEeaKIys,
KiaccupuKanus  peakuuid: peaklud COEAUHEHUS, peaKuu
pa3oKEeHUs, pPeakUuu 3aMelIeHHs, peaknuuu OOMeHa, 3K30- U
SHJOTEPMHUECKUE PEAKINH, TEIUIOBOM 3((deKT peakiuu, pacTBop,
MaccoBas J0JIs BellecTBa (MIPOLEHTHAs! KOHLEHTPAllKs) B pacTBOPE

1.2

HUILUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XMUMHUUYCCKUX ITOHAT i "
IPUMCEHATH OTU IIOHATHUA IIPU OIMMCAHUHU BCIICCTB U UX npeBpameHI/Iﬁ

1.3

UCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIUKY Ul COCTaBJICHUS (opmyI
BEIIIECTB U YPABHEHUN XUMUYECKUX PEAKIUA

1.4

pacKpbhIBaTb CMBICII 3aKOHOB COXpPAaHEHHUS MacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUYEHHUs, 3aKOoHa
ABoraapo

1.5

ONpCAc/IATh BAJICHTHOCTH aTOMOB OJJIEMCHTOB B 6I/IHaprIX
COCAUMHCHUAX

1.6

KJIACCU(PUIIMPOBATh XUMHUYECKHE pPeaKkuuH (M0 YUCIY U COCTaBy
YUYaCTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIIOBOMY 3PQeKTy)

1.7

BBIYUCIIAATE OTHOCHUTCIBHYIO MOJICKYJIAPHYIO W MOJIAPHYIO MAacCChl
BCIICCTB

1.8

BBIUUCIIATE MACCOBYHO IOJIF0O XMMHYECKOI'O 3JICMCHTA I10 (l)opMyne
COCOUHCHMNA,

1.9

BBIYUCIIATE MACCOBYIO JOJIFO BCIIECCTBA B PACTBOPC

1.10

NPUMEHSTh €CTECTBEHHOHAYYHBIC METO/IbI IO3HAHHUS — HAOIOICHHE,
U3MEpeHue, MOJCIUPOBAaHUE, OKCIEPUMEHT  (pealbHBId U
MBICIICHHBIN )

IIo Teme: «Baxneiimme MMPEACTAaBUTCIIM HCOPIraHUYCCKUX BCIICCTB»

2.1

PacCKpbIBATb CMBICII OCHOBHBIX XHMHYCCKHUX MMOHATHM: OKCHA,
KHCJI0OT4, OCHOBAHHC, COJIb

2.2

OTpeNeNsATh MPUHAJUICKHOCTh BELIECTB K OINpPEAeEHHOMY Kilaccy
COeJIMHEHUuH 1o Gopmynam

2.3

KHaCCI/I(i)I/IL[I/IpOBaTL HCOPTraHNYCCKUC BCIICCTBA
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XapakTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBONCTBA
BELIECTB Pa3JIMYHbIX KJIACCOB, IMOATBEP)K/1asl ONMKMCAHUE IIPUMEpPaMu
MOJIEKYJIIDHBIX ~ YPAaBHEHUH  COOTBETCTBYIOIIUX  XUMHUYECKHX
peaxkuui

2.5

IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX
KAaueCTBEHHOI'0 COCTaBa, BO3MOXHOCTH IIPOTEKaHUS XUMHUYECKHX
IIPEBPAIICHUH B PA3JIMYHBIX YCIOBUAX

2.6

CIEAOBaTh INpaBUJIaM I[IOJIb30BAHHUS XUMHUYECKOW TMOCYIOH U
1a00paTOpHBEIM 000PYIOBAHUEM, a TAKXKE MpPaBHIAM OOpAIICHUS C
BEUIECTBAMU B COOTBETCTBHUHM C HMHCTPYKLUHUSMHU 110 BBINOIHEHHUIO
71a00PATOPHBIX XMMHUYECKUX OIBITOB MO MOJYYEHUIO U COOMpaHUIO
ra3o00pa3HbIX BEIIECTB (BOAOPOJA U KUCIOPOJa), PUTOTOBIECHUIO
pacTBOpPOB C OMNPEAEIEHHOM MacCOBOM JI0JIEM pPacTBOPEHHOTO
BEUIECTBA, MJIAHUPOBATh U MPOBOJUTH XUMUYECKUE IKCIEPUMEHTBI
[0 PACIO3HABAHUIO PACTBOPOB WIEIOYEH M KUCIOT C IHOMOIIbIO
MHAMKATOPOB (JaKkMyc, ¢peHoidTanen, METUIOPAHK U IpyTHe)

2.7

MIPOBOJIUTH PACUYETHI 10 YPABHEHUIO XUMHUYECKOMN pEeaKIINU

I[To Tteme: «llepmogmyeckuii 3akoH u Ilepmogmyeckas cucrema
xumuueckux snemeHToB [[. M. MenpaeneeBa. CTpoeHue aTomoB.
Xumudeckas cBsizb. OKMCINTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUN

3.1

PaCKpBIBATH CMBICIT OCHOBHBIX XHUMHWYCCKUX IOHITHH: A0pO aTroMma,
AJICKTPOHHBIM CJIOW aToma, aToMHas OpOuTalb, PaJAUYC aTroma,
XMMHYECKasl CBsI3b, MOJIAPHAS W HEMOJspHas KOBAJIEHTHas CBS3b,
ANEKTPOOTPUIIATENILHOCTh, WMOHHASI CBSI3b, HMOH, KAaTHOH, aHHOH,
CTENEeHb OKUCIICHUS

3.2

KJ'IaCCI/I(i)I/IHI/I];)OBaTI) XUMHWYECKHE BJICMCHTHI

3.3

OTIMCBHIBATh U XapaKTepu30BaTh TabamuHyto ¢popmy [leproanyeckoit
CHCTEMBbl XMMHYECKHX 3JIEMCHTOB: DPa3iHuaTh MMOHATHS «TJIaBHAs
noarpynmna (Arpynmna)y u «mob6oyHas mnoxarpymnmna (brpymma)y,
«MaJtble» U «OO0JIBIITNE) TIEPHOIbI

3.4

packpsiBaTh cmbici Ilepuogmyeckoro 3akona J[.M. Menneneena:
JEMOHCTPUPOBaTh IMOHUMAaHHE MEPUOJAUYECKON  3aBUCHUMOCTH
CBOMCTB XMMHUYECKUX DOJEMEHTOB OT UX TMOJOXKEHHUS B
[Tepuoauueckoii cucreme

3.5

COOTHOCHTH 0603Ha‘{CHI/IH, KOTOPBIC HUMCIOTCA B Ta6n1/1ue
«Hepnozu/mecxaﬂ CHUCTCMa XHUMHNYCCKHUX 3JICMCHTOB I[I/I
MenaeneeBa» ¢ 4YHMCIOBBIMU XapaKTCpUCTUKAaMH CTPOCHHA aTOMOB
XHUMHNYCCKHUX JJICMCHTOB (COCTaB U 3apgana daapa, 06mee YHCJIO
QJICKTPOHOB U paCHpCACIICHUC UX 10 JICKTPOHHBIM CJ'IOSIM)

3.6

OonpeCaACiisITb  CTCIICHL  OKHUCJICHUA  JJICMCHTOB B 6I/IHapHBIX
COCIAUMHCHUAX

3.7

ONpCACIIAITL BUJ XHMHUYECKOM CBS3H (KOB&J’ICHTH@.}I )51 I/IOHHaSI) B
HCOPTraHNYCCKUX COCIUHCHUAX
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9 KUIIACC

Kon .
IIpoBepsiemble nNpeaMeTHBIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOI
MPOBEPAEMOro .
o0pa3oBaTe/ibHOI MPOrpaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHus
pe3yJbTara

1 [To Teme: «BemecTBo u XUMHUYECKash pEAKLUS»

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHSTUNA: PACTBOD,
ANEKTPOJIUTHI, HEJIEKTPOIUTHI, DJIEKTPOJUTHUECKAs TUCCOLMALINS,
peakiuuu MOHHOTO OOMEHa, KaTalu3aTop, XMMHUYECKOE paBHOBECHE,
oOpaTumMble u HeoOpaTuMble peakuuu,
11 OKHUCJIMUTEIbHOBOCCTAHOBUTEIbHbBIE peaxkuuu, OKHUCJIUTEIb,
BOCCTaHOBUTENb, OKHCJIEHME W BOCCTAaHOBJIEHHE, aJUIOTPOIUS,
aMm(oTepHOCTh, XHUMHYECKasi CBsI3b (KOBAJCHTHas, HWOHHas,
MeTajinyeckas), KpUCTaJUIMUecKash peuiéTka, CIUIaBbl, CKOPOCTh
XUMHUYECKON peakluu

1.2 HUILUTIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XUMHUUYCCKUX MOHATHHN U
IPUMCHSATD OTU IOHATHS ITPU OITMCAHHUU BEIICCTB U UX npeBpameHHﬁ

COCTaBIIATh YPAaBHEHUSI AJIEKTPOJIUTUUYECKON NUCCOIHMALUU KUCIIOT,
1.3 LIEJI0Yel W COJIEH, IOJIHBIE W COKPAIIEHHBIC YPAaBHEHUS PEaKIMi
MOHHOT0 0OMeHa

1.4 PacKphIBaTh CYITHOCTh OKUCIUTEIHFHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MTOCPEICTBOM COCTABJICHUS JICKTPOHHOTO OasaHca dTUX peaKIuit
1.5 MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHUUECKOU PEaKIIUuU
2 ITo Temam: «HeMmertamipl 1 MX coequHEHUs» U «MeTaibl U HUX
COETMHEHUS

XapakTepu30BaTh  (OMHCBHIBaTh) 0OmMe U  crenuduaeckue
21 XMUMUYECKHE CBOMCTBA MPOCTHIX M CJIOXHBIX BEIIECTB, TIOATBEPIKIas!
ONMCaHWE TPUMEpPaAMH MOJICKYJISAPHBIX M HWOHHBIX YpaBHCHHUU
COOTBETCTBYIOIUX XUMUYECKUX PEAKIIHIA

2.2 COCTaBJIATh YpaBHCHUA peaKuHﬁ, IMOATBCPKAAOMIUX CYIICCTBOBAHNE
TeHETHYECKOH CBA3H MCKAY BCIICCTBAMU PA3JIMIHBIX KJIACCOB

IIPOIrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTpOCHMH,
2.3 BO3MOJKHOCTH ITPOTCKAHUA XUMHUYCCKUX HpeBpaH_IeHI/Iﬁ B pa3JIMYHbIX
YCIOBHUAX

CleoBaTh MpaBWIaM IOJIb30BAaHUSA XUMHUYECKOW TOCyAod U
1abopaTopHbIM 000PYAOBAHUEM, a TaKXkKe MpaBHiIaM OOpaIleHUs C
2.4 BEILIECTBAMU B COOTBETCTBUU C HMHCTPYKIUSMH IO BBINOJHEHUIO
71a00PATOPHBIX XUMHUYECKUX OTMBITOB MO MOTYYECHUIO U COOMPAHHIO
ra3000pa3HBIX BEIIECTB (aMMHAaKa U YTIIEKUCIIOTO Tra3a)

IOPOBOJUTh PEAKLMHU, TOATBEPXKAAOIINEe KadeCTBEHHBI COCTaB
pa3JIMYHBIX BEILECTB: paclo3HAaBaTh OIBITHBIM IYTEM XJIOPUMI-,
2.5 Opomua, uoaAMJ, KapOoHaT, Qocdar, cuiIMKar, Cyibdar,
TUJIPOKCUIMOHBI, KATHOHBI aMMOHMSI, MOHBI W3yYEHHBIX METaJJIOB,
IPUCYTCTBYIOILIME B BOJHBIX pACTBOPAX HEOPraHUMYECKUX BEIECTB
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ITo Teme: «XuMus 1 OKpyKaroLas cpeiar»

3.1 pacKpbIBaTh CMBICI OCHOBHBIX XHMHMYeckux mnonsatuii: IIIAK
BELIECTBA; KOPPO3HsI METAJUIOB
IPUMEHSTh OCHOBHBIE OIEPALMM MBICIUTEIBHON JESITEIBHOCTH —
aHaJIM3 W CHHTE3, CpaBHEHHE, O0OOOIIECHHE, CHUCTEeMAaTHU3allUIO,
39 BBISIBJICHHE [PUUMHHO-CJIEACTBEHHBIX CBA3€M — I HU3y4yeHUs

CBOMCTB BEILIECTB M XMMHUYECKHX PEAKLUN; €CTECTBEHHOHAy4YHBIE
METO/bl IO3HAHHUA — HAOIIOJEHUE, HU3MEPEHUE, MOJIEIIUPOBAHUE,
9KCIIEPUMEHT (peaJbHbIA U MBICICHHBIN)
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HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KJIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumun. Ponp XMMHUM B KW3HU 4YEJIOBEKAa. XUMHUSI B CUCTEME HayK.
Tena u BemecTtBa. OU3NUECKUE CBOMCTBA BEIIECTB. ArperaTHoe COCTOSIHHUE
BEIIECTB

1.2

ITonsarue o METOJaX ITO3HAHUA B XUMHUH. Yuctrie BCIIIECTBA U CMECH. Croco0nI
pa3aeleHus: cMecen

1.3

ATOMBI M MOJEKYNbl. XHUMHUYECKHE 3JeMeHThl. CHUMBOJIBI XUMHYECKHX
1eMeHTOB. IIpocThie U c10XkKHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

1.4

Xumunueckas popMyia. BaneHTHOCTh aTOMOB XUMUYECKUX JIE€MEHTOB. 3aKOH
IOCTOSIHCTBA ~ cocTaBa  BemecTB. OTHOCHTENbHas  aToOMHas — Macca.
OtHocuTenbHas MOJIEKyJIsIpHass Macca. MaccoBasg OIS XHMHYECKOTO
JJIEMEHTA B COETMHEHUHT

1.5

KomnunuectBo BemiectBa. Mousib. MonsipHas macca. B3auMOoCBsI3b KOJMYECTBA,
MacChl W 4YHCIa CTPYKTYPHBIX €IWHHMI] BemiecTBa. Pacu€rel mo dopmynam
XUMHUYCCKUX COG)II/IHeHI/Iﬁ

1.6

Ouznyeckue U XUMHUUECKHUE ABJICHUS. XUMHUUYECKasi peakius 1 e€ mpu3HaKu.
3aKOH  COXpaHEHUsS  MacChl  BEIIECTB.  XHMHUYECKHE  YpPaBHEHUA.
Knaccudpukanuss  xuMuueckux  peakuuil  (CO€AMHEHHUS,  Pa3JIOKEHHUS,
3aMeInieHus, 00OMeHa)

1.7

XUMUYECKUN OKCHEPUMEHT: 3HAKOMCTBO C XUMHYECKOW TMOCYAOM, C
MpaBUjIiaMu pabOTHI B TAOOpaTOpUH U MpruéMaMu oOpaIieHus ¢ 1abopaTOpHBIM
o0opy/noBaHHEM, H3Yy4€HHE U OmucaHue (PU3NUECKUX CBONCTB 00pasloB
HEOpPraHMYECKUX BeIIecTB, HaOmoneHue (usndeckux (IUIaBleHUE BOCKA,
TasiHUE JIbJIa, PACTUPAHME caxapa B CTYIKe, KUIICHHE U KOHJCHCALIUs BOJIbI) U
XUMHYECKUX (TOpeHHe CBeYM, [POKAIMBAHUE MEJHON  IPOBOJIOKH,
B3aMMOJICIICTBIE MeJla C KHUCJIOTOW) SIBIICHUI, HaOJII0JIEHUE U OIMCaHUE
OPU3HAKOB TMPOTEKAHHUS XUMHUYECKUX peakuuil (pasjokeHue caxapa,
B3aMMOJICHICTBHE CEPHON KHUCIOTHl C XJIOpUAOM Oapus, paslIoKeHUE
ruapokcuaa Mmeau(ll) npu HarpeBanuu, B3aMMOJICHCTBHE kKele3a ¢ pacCTBOPOM
conu Meau( 1), uzydenne cnoco6oB pazienenus cMecei (C MOMOIIbI0 MarHUTa,
(bunbTpoBaHUE, BBIMAPUBAHUE, AUCTUILIALMSA, XpoMaTorpadus), mpoBeIeHue
OYMCTKHM TIOBapE€HHON COJM, HaONIIOJICHUE | OINHCaHUE pPe3yJbTaTOB
IPOBEJICHHS OIBITA, WILTIOCTPUPYIONIETO 3aKOH COXPAHEHUS MACChI, CO3/ITaHUE
MoieTiell MOJIeKYI (IIapOCTEPIKHEBBIX)

Baxueiiiune MpEACTAaBUTCIIM HCOPraHNYCCKNUX BCIICCTB

2.1

Boznyx — cmeck razoB. CocraB Bo3ayxa. Kucnopon — snemMeHT u mpoctoe
BemlecTBo. HaxoxxieHne Kuciopoaa B npupoje, Gpusnyeckrue U XMMHUYECKHE
cBoiictBa (peakuuu ropenus). Oxcuasl. [Ipumenenue kuciaopoja. CrocoObl
HOJy4eHUsl KUCIIOpoJAa B J1abopaTopuu M NpOMbIIUIEHHOCTH. Kpyroopor
Kuciopozaa B mpupoje. O30H — ajutoTpornHasi MOAUGUKAIUS KUCIOpOoia
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2.2

TernnoBo#t 3pGeKT XUMHUYECKOW pPEaKUUu, TEPMOXUMHUYECKUE YpaBHEHHS,
9K30- U 3HJOTEPMUYECKUE peaKklUUU. TOIMIMBO: yroiab U METaH. 3arpsi3HEHUE
BO3/1yXa, YCHJICHHE ITAPHUKOBOr0 3(h(eKTa, pa3pylICHUE 030HOBOTO CIIOSI

2.3

Bonopon — aneMeHT u npocToe BelecTBO. HaxoxaeHue Boopoaa B IpUpo/IE,
¢Gu3uYecKne W XUMHYECKHE CBOICTBA, MPUMEHEHHE, CIOCOOBI ITOJTydeHHSI.
Kucnorte! u conu

24

MouisipHblii 00BEM Ta30B. Pacu€Tbl 10 XUMHUYECKUM YPaBHEHUSIM

2.5

dusnyeckue cBoiicTBa BoAbl. Boma kak pactBoputenb. PacTBophI.
Hacpiiennble 1 HEHACBIIIEHHBIE paCTBOPBI. PaCTBOPUMOCTB BEIIECTB B BOJE.
MaccoBass 1oy BemlecTBa B PacTBOpe. XHUMHYECKHE CBOWCTBA BOJBI.
OcHoBanus. Pose pacTBOpoB B Nmpupojie U B KU3HU uenoBeka. KpyroBopor
BOJBl B TMpUpOJE. 3arps3HEHHWEe MNpUPOAHBIX BoJ. OxpaHa M OYHUCTKA
IIPUPOIHBIX BOJ

2.6

Knaccudukanus neopranmueckux coenuuenuit. Oxcuawl. Knaccuduxarms
OKCHJOB: coJjieoOpa3yrouue (OCHOBHbIE, KHUCIOTHbIE, aM(OTEpHbIE) U
HecoJieoOpazyromue. Homenknatypa okcunoB. Puznueckue U XUMHUYECKHE
CBOMCTBA OKCHJIOB. [losrydeHne okCcuoB

2.7

OcHoBanus. Knaccuduxanust ocHOBaHMM: MIENOYM UM HEPACTBOPHUMBIE
ocHoBaHMs. HomeHknarypa ocHoBaHuil. PU3NYECKUE U XUMHYECKHE CBOMCTBA
ocHoBaHMH. [TosryyeHne ocHOBaHU

2.8

Kucnotsl. Knaccupukanus kucnor. Homenknarypa kucior. dusndeckue u
XUMHAYECKHE CBOMCTBA KUCIOT. Psan aktuBHocth MeTayuioB H.H. Bekerosa.
[Tosnydenue KucCiIoT

2.9

Comu. Homenkinarypa cosieil. @u3ndeckie U XUMHYECKHE CBOMCTBA COJICH.
[Tonydyenue coneu

2.10

I'enetnueckas cBSI3b MECXKAY KiIaCCaMH HECOPraHUYCCKUX COGI[I/IHGHI/Iﬁ

211

XUMHUYECKUH OKCIEPUMEHT: KAauyeCTBEHHOE ONpEACICHUE COJCPIKaHUS
KUCJIOPO/ia B BO3/yXe, MOJyYeHUE, COOMpaHUe, paclio3HaBaHUE U U3yUCHHE
CBOWCTB KHCJIOPO/1a, HAOJIIOJICHUE B3aUMO/ICHCTBUS BEIIECTB C KHCIOPOJIOM H
yCJIOBHSI BOSHMKHOBEHHUS U ITPEKpAIeHuUs TOPeHus (TIoXkKapa), 03HAKOMIICHHE C
o0Opa3llaMu OKCHIOB M OINKCAaHHE WX CBOWCTB, MOJy4eHHUE, coOupaHue,
pacro3HaBaHHe M M3y4YeHUE CBOICTB BOJOpOIa (FOpEHHE), B3aUMOJICHCTBUE
BOJIOpOJA C OKCHJIOM meau(Il) (BO3MOXKHO HCIIOJIBb30BaHUE
BUJICOMATEPHAIIOB), HAOIIOJACHNUE OOpPa3lOB BEHICCTB KOJUYECTBOM | MOJIb,
UCCIICIOBAaHHE OCOOCHHOCTEH pAacTBOPEHHS  BEIIECTB C  Pa3JIMYHOM
pPacTBOPUMOCTBIO, MPUTOTOBICHUE PACTBOPOB C OMPEICIEHHONH MaccOBOM
JIOJIe pacTBOPEHHOTO BEIISCTBA, B3aMMOJICHCTBHE BOJBI C METallaMU
(matpueM W KaimbleM) (BO3MOXXKHO HCIIOJIb30BAaHUE BHUACOMATEPUAJIOB),
OTIpPE/ICIICHUE PACTBOPOB KHUCIOT W MICIOYEH C MOMONIbIO HMHIMKATOPOB,
UCCIIeJIOBaHHEe OOpa3I[OB HEOPraHWYECKHX BEIIECTB Pa3IUYHBIX KIIACCOB,
HAOMIOJIeHHEe W3MEHEHHUs OKpacKd HHAWKATOPOB B PAcTBOpax KHCIOT U
nienoyveid, uzyueHue Biaumozeicteus okcuaa meau(ll) ¢ pactBopom cepHoit
KHUCJIOTHI, KHUCIOT C MeTalaMH, peakiui HeWTpanu3aiuy, MOoTydyeHUue
HEPACTBOPUMBIX OCHOBAaHUH, BBITECHEHHE OJHOTO MeTajula APYyruM W3
pacTBopa COJM, pelIeHHE SKCIIEPUMEHTANbHBIX 33/1a4 1Mo Teme «BaxHeine
KJIACChl HEOPTAaHMYECKUX COSIMHEHUID)
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IIepunoguueckuyt 3axoH u [leproauueckas cucTeMa XMMUYECKUX dJIEMEHTOB
J.1. MenaeneeBa. CTpoeHne aroMoB. XuMudeckas cBsizb. OKUCIUTEIIBHO-
BOCCTAHOBHTEJIBHBIE PEAKLIUU

3.1

[lepBble TOMBITKKA KJIACCHU(PUKALUMU XUMUYECKUX 3JeMeHTOB. l[loHsTHE O
IpyNnax CXOJHBIX AJIEMEHTOB (LIEJIOYHbIE U IIEIOYHO3EMENIbHBIE METaJlIbI,
raJloreHbl, MHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOphIe 00pa3yroT aMmdoTepHbIe
OKCH/JIbI M TUIPOKCHUIBI

3.2

[Iepnognueckuit 3akoH. Ilepmoauueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
JA.W. Menpneneea. KopoTkonepuoanass M JUIMHHONEPUOAHAS  (OPMBI
[Iepnognueckoit cucrembl xumudeckux anemeHTtoB .M. Menneneesa.
[Iepuoas! u rpynmnel. @U3HYECKUI CMBICH MOPSIKOBOTO HOMEpa, HOMEPOB
IIEpUOAA U TPYIIIBI JJIEMEHTA

3.3

Crpoenue aromoB. CoctaB aToMHBIX sifiep. M3oTomnbl. Dnexrponbl. CTpoeHue
AJIEKTPOHHBIX 000JI0YeK aTOMOB TepBbIX 20 XUMHUYECKHUX DJIEMEHTOB
[Tepnoanueckoii cucremsl .M. MenaeneeBa. XapakTepuCTHKAa XUMAYECKOTO
3JIEMEHTA 1O ero nojoxeHuto B [lepuoanyeckoii cucreme [I.11. MenneneeBa

3.4

3aKOHOMEPHOCTH W3MEHEHHsI pPaJlyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUX CBOMCTB IO TpYIIIaM M IEpHOJaM.
3nauenue [lepnoanueckoro 3akoHa u [leproandeckoil CUCTEMBI XUMHYECKUX
3JIEMEHTOB ISl pa3BUTHS Hayku W npakTuku. J[.M. MenneneeB — yuy€Hblid u
rpaKJaHUH

3.5

Xumudeckass cBa3b. KoBaneHTHass (MOJsipHAs W HEMOJSAPHAsi) CBSA3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. VIOHHAas CBsI3b

3.6

Crenenb okucieHusi. OKUCIUTEIbHOBOCCTAHOBUTENIbHBIE peakiuu. [Iporeccsl
OKHCJIEHUS U BOcCTaHOBIIeHUA. OKUCIUTENN U BOCCTAHOBUTEIIH

3.7

XUMUYECKUN SKCIIEPUMEHT: H3yuyeHHEe O0O0pas3loB BEIIECTB METAIJIOB U
HEMETAIJIOB, B3aMMOJIEHCTBHE THIPOKCHAA LIMHKA C PacTBOpaMHU KUCJIOT U
IeJI04e, MPOBEICHUE OIBITOB, MILTIOCTPUPYIOIINX TPUMEPHI OKUCIUTEIBHO -
BOCCTAaHOBUTEJbHBIX PEaKIUil (TOpEHUE, PEaKIIUU PA3NIOKEHHUSI, COSTUHEHUS)

9 KUIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1

BeniecTBo n xuMuueckas pcaKnusi. HOBTOpeHI/Ie

1.1

HepI/IO,Z[I/I‘IeCKI/Iﬁ 3aKOH. HCpI/IOI[I/I‘ICCKaH CHUCTCMAa XHMHNYCCKHX OJOJICMCHTOB
I[I/I Menaeneena. CTpOGHI/IC aTOMOB. 3aKOHOMepHOCTI/I B MIBMEHEHHMHU CBOMCTB
XUMHUYCCKUX OJJCMCHTOB IICPBBIX TpéX [epuoaoB, Kajiusd, KaJlblIHUA M HX
COCJIMHEHUM B COOTBETCTBUM C IOJOKECHHEM DJIEMEHTOB B HepHOHquCKOﬁ
CUCTCMC U CTPOCHUEM UX aTOMOB

1.2

CTpOGHI/Ie BEIIIECTBA: BHUJBl XMMHYECKOM CBS3H. THIIBI KpUCTAITINYCCKUX
peH_IéTOK, 3aBHCUMOCTh CBOMCTB BeEIlIECTBA OT THIIA KpHCTaHHquCKOﬁ
peHléTKI/I M BHJa XHUMHYECKOM CBSI3H. KﬂaCCI/I(I)I/IKaI_II/ISI U HOMCHKJIATYpa
HCOPraHN4YCCKUX BCLICCTB (Mencz[yHapoz(Haﬂ 151 TpI/IBI/IaJ'ILHaH). XHUMHYECKHE
CBOMCTBA BCIICCTB, OTHOCAIIMNXCA K PA3JIMYHBIM KJIaCCaM HCOPraHUYCCKHUX
COe,I[I/IHeHI/II‘/’I, ICHCTUUCCKAA CBA3b HCOPIraHNMYCCKUX BCIICCTB

46




1.3

Knaccugukanus XuMU4eCKUX peaklrid M0 Pa3iuYHbIM MPU3HAKaM (110 YHCITY
U COCTaBY Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3PQEKTy, IO
U3MEHEHUIO CTEIICHEN OKHUCIICHUS XUMHUYECKUX 3JIEMCHTOB, II0 O6paTI/IMOCTI/I,
M0 YYacTHIO Karajau3aropa). OK30- M HHAOTEPMUUYECKHE PEaKLUH,
TCPMOXUMHNYCCKUC YPABHCHUA. ITonsarue o CKOpPOCTH XUMHUYECKOU pCaKkuumn

1.4

[onsitne 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonsTue o
FOMOTE€HHBIX M TETEpOreHHBIX peakuusax. lloHsaTMe o0 XMMHYECKOM
paBHOBecHH. PaKTOPBI, BIHAIOLNIME HAa CKOPOCTb XMMHUYECKOW pPEAKUUU U
IIOJIOKEHUE XUMUYECKOTO PABHOBECUS

1.5

OKHCANTENbHO-BOCCTAHOBUTENbHBIE ~ pEaKLUu,  3JEKTPOHHBIM  OamaHc
OKHCJTUTEITLHO-BOCCTAHOBUTENbHONW  peaknuu. CocTaBlieHUE ypaBHEHUU
OKHCIUTCIIBbHO-BOCCTAHOBUTCIIbHBIX peaKIII/II\/JI C MHCIOJIB30BAHHUEM MCTOJa
9JIEKTPOHHOTO OajaHca

1.6

Teopus 21eKTPONUTUYECKON AUCCOIMAIMU. DIEKTPOJIUTHI U HEIEKTPOIIUTHL.
Katnonsl, annonsl. MexaHW3M JUCCONMALMY BEIIECTB C PAa3JIMYHBIMU BUAAMHU
xuMHueckon cBs3u. Crenens quccounanui. CuibHbIE U ca0ble AJIEKTPOJIUTHL.
Peakun monHoro oomeHa. YcioBUs MPOTEKaHUS PEAKIMi HOHHOTO OOMEHa,
IIOJIHBIE M COKpAlIEHHBIE MOHHBIE ypaBHEHHUs peakiui. CBOWCTBA KHCIIOT,
OCHOBAaHMN U CoOJIeH B CBETE€ IMPEACTaBICHUH 00 AIIEKTPOJUTHUYECKON
nucconuanuu. KauecTBeHHbIE peakiiuy Ha HOHbL. [loHATHE 0 rHapon3e coneit

1.7

XUMHYeCKU OKCIICPUMCHT. O3HAKOMJICHUEC C MOJCIISIMU KPUCTAJLIUYCCKUX
PEeETOK HEOPraHWYECKUX BEIIECTB — METaNIOB U HeMeTaioB (rpadura u
ajMasa), CJIOXKHBIX BEIIECTB (XJIOpUJIa HATPHs); UCCICIOBAHNE 3aBUCUMOCTH
CKOPOCTH XHMHYECKOH pEaKIMH OT BO3ACUCTBHUS PA3JIMYHBIX (DaKTOPOB;
WCCIIE/IOBAaHUE  AJIEKTPOIPOBOJHOCTH  PAaCTBOPOB  BEIIECTB,  Ipoliecca
JMCCOIMAINU  KHCJIOT, WIeNoYe M coJieil (BO3MOYKHO HCIOJIb30BaHUE
BHJICOMATEPUAIIOB); TIPOBEIICHHE OIBITOB, WIIIOCTPUPYIONINX TMPU3HAKU
MPOTEKAHUS peaKIuii HOHHOTO 0OMeHa (00pa3oBaHue OCaKa, BBHIJICIICHHE Ta3a,
o0pa3oBaHue BOIbI); OMBITOB, WUTIOCTPUPYIOIIUX MPHUMEPBI OKUCIUTEIHLHO-
BOCCTAHOBHTEIJIBHBIX PEaKIUil (TOpEHHE, PEaKIuu Pa3IoKEHHsI, COCTUHCHHUS);
pacro3HaBaHHEe HEOPraHWYECKUX BEIIECTB C IMOMOIIBI0 KAa4eCTBEHHBIX
peaKkimii Ha HOHBI; PEIICHUE SKCIICPUMEHTAIBHBIX 3a]1a4

Hemerannel u nx COCIMHCHUA

2.1

OOmiass xapakTepucTuka TramoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTerneHu okucienusa. CrpoeHue u (uU3HUECKHUE CBOMCTBA
MPOCTBIX BEIIECTB — raJIOT€HOB. XMUMHMUYECKHUE CBOMCTBA Ha MpUMEpE XJIopa
(B3auMoeiicTBHE ¢ MeTaulaMU, HeMEeTaJlJIaMH, IIeI04amMu). XIO0POBOJOPO/I.
ConsiHast KMCIOTa, XHUMHYECKHE CBOWCTBA, TMOJIyd€HUE, MPUMEHEHUE.
JleiicTBue Xxjopa W XJOpPOBOJOpPOJA HAa OpPraHW3M 4enoBeKka. Baxkuelimue
XJIOPUJIBI U UX HAXO0XACHHUE B IPUPOJIC

2.2

OOmas xapaktepuctuka s1eMeHTOB VIA-rpynnbsl. OcoO€HHOCTH CTPOEHUs
aTOMOB, XapaKTepHbIe cTeneHn okucaeHus. CTpoeHue 1 Gpu3nuecKue CBocTBa
IOPOCTBIX BEIIECTB — KHUCIOpOJa U Cepbl. AJUIOTPONHBIE MOAM(DUKALUU
KUCJIOPO/a U cepbl. XUMHUYEecKHe CBOHCTBa cepbl. CepoBOIOPOJI, CTPOCHHE,
¢usnyeckue M XumMuueckue cBorcTBa. OKCHIBI Cepbl Kak MpeAcTaBUTENTH
KHUCJIOTHBIX OKcHIOB. CepHas KHCII0Ta, (PU3NYECKUEe U XUMHUUECKUE CBOMCTBA
(oOmme Kak mpeaCcTaBUTENs Kilacca KUCIOT U crieluduyecke). XUMHUUECKUe
peakimy, Jexalye B OCHOBE IMPOMBIIIJICHHOTO CIIOco0a MOJIydeHHs CepHOM
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kuciotel. [Ipumenenue. Coiid cepHOM KUCIOTHI, KAUECTBEHHAs pPEaKlMs Ha
cynbdar-uoH. HaxoxmeHue cepbl M €€ COSAMHCHUN B MPUPOJC. XUMUIECKOE
3arpsi3HEHUE OKPYXKAIOLIEH cpeiibl COCTUHEHUSAMU Cephbl (KUCIOTHBIE JO0MKIIH,
3arps3HEHUE BO3/lyXa U BOJIOEMOB), CLIOCOOBI €ro MpeI0TBPAICHHUs

2.3

OOmas xapaxkrtepuctuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUSA. A30T, pAacCIpOCTpaHEHUE B
npupoze, pu3nuecKue u XuMruieckre cBoiictea. KpyroBopot azora B mpupoie.
AmMHaKk, ero (Qu3MUeCKHe W XUMHYECKHE CBOICTBA, IIOJydeHHE W
npumeHerre. Coiam aMMOHUS, WX (U3WYECKHEe M XHUMHUYECKHE CBOWCTBA,
npuMmeHenue. KauecTBeHHas peakius Ha MOHbl aMMOHUS. A30THas KMCIIOTa, €€
MoJlyuyeHue, pU3nyecknue U XMMHUUecKrUe CBOMCTBA (0011e KaK MpeICTaBUTeNs
Kjlacca KHUCIOT U crenuduueckue). lcnonp3oBaHue HHUTPATOB U COJEH
aMMOHMSI B Ka4€CTBE MHHEPAJIbHBIX yNOOpeHHH. XMMHUYECKOE 3arpsi3HEeHue
OKpYKaIoIllel Cpelibl COENNHEHUAMU a30Ta (KUCIOTHBIE 0K/, 3arpsi3HEHNE
BO3]lyXa, IOYBBI U BOJIOEMOB)

24

®docdop, amorponHbie Moaudukanuu Gocdopa, GuzndecKkne 1 XUMUUECKUE
ceorictBa. Oxcua dochopa(V) u dochopnas xucnora, ¢uzuveckue u
XUMUYECKHEe CBOMCTBA, mosyueHue. Mcmons3oBanue (ochaToB B KadecTBE
MUHEpaJIbHBIX yI00peHH

2.5

O6mas xapakrtepuctuka aneMeHToB |VA-rpynnsl. OcOGEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEepPHBIE CTENICHW OKHCICHHS. YTJIEPOJ, aUIOTPOIHBIE
MOM(UKAIIK, PACIPOCTpAaHEHHE B TpUpojae, (HU3NYECKHe W XUMHUYECKHE
cBoiictBa. Ancopoumsi. KpyroBopot yriepoaa B mpupojae. OKcusl yriieposa,
ux (uznueckue U XMMUYECKHEe CBOWCTBA, JCWCTBHUE Ha >KUBbIE OPraHU3MBI,
MOJIy4€HHUE U MPUMEHEHHE. DKOJIOTHUYECKUE MPOOIeMbl, CBSI3aHHBIE C OKCHIOM
yraepona(lV); rumote3a rio0aabHOTO TMOTEIUVICHHS KIMMAaTa, MapHUKOBBIN
a¢dext. YrompHas kucinora u e€ coyid, UX (PU3NUECKHE M XUMHYCCKHE
CBOICTBa, MOJy4YeHHE U MpuMeHeHue. KauecTBeHHas peakuus Ha KapOoHart-
uoHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAMIIMHE, TPOMBILIUICHHOCTH U
CEJIbCKOM XO3sIIICTBE

2.6

[TepBoHauanbpHBIC TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTUHEHUSX
yriaepona (MeTaH, 9TaH, STWJICH, aleTHJICH, 3TAaHOJ, TJIMIICPUH, YKCyCHas
kucioTta). X coctaB m xumuueckoe crpoeHue. IloHaTne o OHOJOTHYECKH
BOKHBIX BEIECTBAX: XHUpPaX, OeIKax, YrieBoJax — W WX POJU B JKH3HU
yejgoBeKa. MarepuaabHOE €IMHCTBO OPraHUYECKMX W HEOPraHUYECKUX
COEIMHEHUN

2.7

Kpemuuii, ero ¢usnueckue u XUMUYECKHE CBOWMCTBa, TMOJy4Ye€HUE U
npumenenue. CoequHeHus] KpeMHusl B mpupoje. OOmue mpenctaBieHus oo
okcuzae kpemHus(1V) u kpemaneBoit kucnote. CUIHKATBI, UX HUCIIOJIb30BAHUE
B OBITY, MeIWIMHE, MPOMBIIUICHHOCTH. BaxkHeine cTpouTeabHbIe
MaTepuaibl: KepaMuKa, CTEKJIO, IIEMEHT, OeTOoH, kene300eToH. [Ipobmembl
0€30MacHOTO HUCMOJB30BAHUSI CTPOUTEIBHBIX MAaT€pUANOB B IOBCEIHEBHOMN
KU3ZHU

2.8

XHUMHUYECKUN SKCIICPUMCHT:. U3YyUCHUC 06pa3u03 HCOPraHN4YCCKUX BCUICCTB,
CBOMCTB COJISIHOM KHCJIOTBI; IPOBCACHUC KAaYCCTBCHHBIX peaKuHﬁ Ha XJIOpuna-
HOHbI H Ha6J'IIOI[eHI/Ie MMPU3HAKOB HX MNPOTCKaHUs; OIIBIThI, OTpaKArOIINC
(I)I/I3I/I‘-IGCKI/IC U1 XUMHYECKHE CBOMCTBA raJIOT€HOB M UX COSANHEHUM (BO3MO)KHO
HUCIIOJIb30BAHHUEC BI/IIICOMaTCpI/IaJ'IOB); O3HAaKOMJICHUE C 06pa3uaMH XJIOPpUAO0B
(FaHOFeHI/I,Z[OB); O3HAaKOMJICHUE C o6pa3uaM1/1 CCPbI U e€ COoeIMHEHUSIMH
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(BO3MOXXKHO HCIIONIb30BAaHME BUAECOMATEpHAJIOB); HAOIIOJCHHE Mpolecca
oOyrimBaHus caxapa MoJ JeHCTBHEM KOHLEHTPHUPOBAHHOM CEPHOW KUCIIOTHI;
M3Y4EHHE XMMHUYECKUX CBOMCTB pa30aBIIEHHON CEpHON KHUCIIOTHI, IPOBEACHUE
KayeCTBEHHOW peakiuuu Ha Cynb(aT-uoH U HaOMIOJIeHHE TpU3HaKa &
NPOTEKAHUS; 03HAKOMJICHHE C PH3HMUECKIMH CBOMCTBaMH a30Ta, pocdopa 1 ux
COCMHEHUH (BO3MOXHO HCIIONB30BAaHUE BHICOMATEPHAIOB), 0Opa3maMu
a30THBIX U (POCHOPHBIX YAOOpEHUH; TOydeHHe, COOMpaHue, paclo3HaBaHUE
U U3Yy4€HUE CBOWCTB aMMUaKa; IPOBEJICHUE KAUECTBEHHBIX PEAKIMI Ha MOH
amMmMmoHusi W (ocdar-MoOH W UIyYCHHE TPUIHAKOB WX MPOTCKAHHUSA,
B3aUMO/ICHCTBHE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEJIBIO (BOZMOYXKHO
HCIIOJIb30BAHNE BUEOMATEPHATIOB); H3Y4YE€HUE MOJENEeH KpUCTAIITMYECKUX
pemérok anmasza, rpaduta, QyIepeHa; O3HAKOMJIEHHE C IPOLIECCOM
azcopOLMu pacTBOPEHHBIX BEILIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOUCTBOM
MIPOTUBOTra3a; MojJy4yeHue, coOupaHue, paclio3HaBaHUE U M3yYEHHE CBOWCTB
YIJIEKUCIIOTO Ta3a; MpPOBEACHHE KAadeCTBEHHBIX pPEaKIMil Ha KapOoHaT- M
CHWJIMKAaT-HOHbl M HW3YYEHHE NPU3HAKOB HUX MPOTEKAHUS; O3HAKOMIIEHHE C
MPOJIYKIIMENH CUIMKATHOM NMPOMBIIIIEHHOCTH; PELIEHUE IKCIIEPUMEHTaIbHbIX
3a/1a4 1o teme «BaxkHelre HeMeTaJIIbl U UX COSTUHEHUSD

Merannsl 1 ux COCIMHCHUA

3.1

OO0mas xapakTepuCTUKa XUMUYECKHX AJIEMEHTOB — METAJIJIOB HA OCHOBAHHUH
ux nosnoxeHus B llepuommueckoil cucremMe XUMHUYeCKMX 3ieMeHToB J[.U.
MenneneeBa u crpoeHust aToMoB. CTpoeHre MeTaJIOB. MeTajinueckas CBsI3b
W METAIMYECKas KPUCTAIMYECKas pelmeETKa. OJNEKTPOXUMUYECKUM psil
HaNpsHKEHUN METaJIOB

3.2

dusndeckrue 1 XMMUUIECKHE CBOMCTBa MeTaioB. OO1Ire criocoObl MOTydeHus
MeTtaioB. [ToHATHE O KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3alTUTHI UX OT
koppo3uu. CriiaBsl (CTallb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U UX MPUMCHCHHE
B OBITY ¥ IPOMBIIIIICHHOCTH

3.3

[[lemounple MeTa/UIBL: TMOJOXeHHWEe B [leproauveckoil cucTeMe XUMHYECKHX
anemenToB [[.J. MenpeneeBa; CTpoeHHE MX aTOMOB; HAX0XJCHUE B IMPUPO/IC.
dusnvecKkue 1 XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kajaus). OKCHIbI
U THAPOKCUIBI HaTpus W Kayius. [[puMeHEeHHE MICIIOYHBIX METALIOB M HX
COEIUHEHNN

3.4

Illenoyno3eMenpHbIE METAJIBl MarHdii W KajJbLMA: IIOJOKEHHE B
Ilepuomnueckoit cucreme xumudeckux 3nemMeHToB J[.M. MeHneneesa;
CTPOEHUE MX aTOMOB; HaxoXkjJeHue B mpupoje. Ouznueckue U XMMUYECKUE
CBOWCTBA MarHusi W Kalblius. BakHelmme coenuHeHHs Kalblus (OKCHI,
TUAPOKCHU, con). JKECTKOCTH BOJIBI U CIOCOOBI €€ yCTpaHEHUS

3.5

ANIOMUHHIN: IIOJIOKEHHE B HepHOﬂquCKOﬁ CUCTEMEC XMMHNYCCKHX JJICMCHTOB
I[I/I MeHzLeneeBa; CTPOCHUC aTOMa; HAaXOXACHHUC B IIPUPOIC. dusnyeckue u
XHMHYECKHE CBOICTBA aIIOMHUHMUSL AM(bOTepHBIC CBOMCTBAa OKCHAA H
TUAPOKCH A A TFOMUHUSA

3.6

XKeneso: nonoxxenue B [lepuoandeckoii cucreMe XUMUIeCKuX neMeHToB .M.
MenzeneeBa; CTpoeHHE aToMa; HaxoxiaeHue B mpupone. Dusmueckue u
XMUMHYECKHUe CBOMCTBa sxene3a. Oxcuabl, ruapokcuanl u comu skenesa(ll) u
xenesa(lll), ux cocras, cBOICTBa U MOTyYeHHE

3.7

XHUMHUYECKUMN OKCIICPUMCHT: O3HAKOMIICHHC C O6p8.3].IaMI/I MCTAJJIOB U CIIJIaBOB,
nux (1)I/I3I/ILICCKI/IMI/I CBOﬁCTBaMH; HN3YYCHHUC PE3YJIbTATOB KOPPO3UU MCETAJJIOB
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(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAJIOB), ocobeHHOCTeH
B3aMMOJICHCTBUS OKCHUJIa KaJlblMsl M HATpusi C BOAOM (BO3MOXKHO
WCIIOJIb30BAHUE BHIEOMATEPHANIOB); MCCIEAOBAaHUE CBOMCTB >KECTKOM BO/IBI;
mpolecca TOpeHUsl XKeje3a B KHUCIOpojae (BO3MOXKHO —HCIIOJIb30BAHUE
BUJICOMATEPHUAJIOB); IPU3HAKOB NPOTEKAHMSI KAUECTBEHHBIX PEAKIMI HA HOHBI
(Marausi, Kanuelus, amoMuHus, nueaka, xenesa(ll) u xenesa(lll), memu(ll);
HAOJII0JIEHNE U OTIMCAHKE ITPOLIECCOB OKPAIIMBAHUS [IJIaMEHU MOHAMHU HATpUs,
Kaauss M KaidblMs (BO3MOXKHO  HCHOJb30BaHUE  BUAECOMATEPUAIIOB);
uccieoBaHne aM(pOTEpHBIX CBOWCTB TMAPOKCHIA ATIOMHHHUSA U THAPOKCHIA
LIMHKA; pellIeHNe FKCIIEPUMEHTAIbHBIX 3aa4 110 TeMe «BaxHeimne meTanisl
U UX COEMHEHUS»

XHUMHS ¥ OKpYKarolas cpena

4.1

HoBsie maTepuansl 1 TeXHOJIOTMU. BellecTBa 1 Marepualibl B MOBCEAHEBHOM
JKU3HU YEJIOBEKa. XUMUS U 3I0pOBbe. be3omacHoe ucnonb30BaHrEe BEUIECTB U
XUMUYECKUX peakuuit B ObITy. [lepBast momomib Mpu XUMHYECKUX OXKOTaX W
OTpPaBJICHUSIX

4.2

OCHOBBI  3KOJIOTUYECKOM  TPAMOTHOCTH.  XUMHYECKOE  3arps3HECHHE
okpyxatomieit cpeabl [IJIK. Posib Xumuu B periieHu# K0JIOTHIECKUX TTPoOIem.
[IpupoaHble MCTOYHUKU YIIEBOJAOPOAOB (Yroyib, MPUPOIHBIA ra3, He(Th),
MPOAYKTHI UX MEPEPaOOTKH, UX POJb B OBITY M TIPOMBITIICHHOCTH

4.3

XUMUYECKUH SKCIIEPUMEHT: N3ydyeHHe 00pa3lioB MaTepHaioB (CTEKIIO, CIIIaBbl
METaJJIOB, MOJHUMEPHbIE MAaTEPUATIBI)
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MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOI'O OBIIIEI'O OFPA3OBAHUS

Kon IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM

NpoBepPsIeMoro 0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi

TpeOoBaHuUs NporpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC
1 [IpencraBnenue:

O TI03HAaBAEMOCTH SIBJIGHUN MPUPOJIbl, MOHHUMAaHHWE OOBEKTUBHOM
3HAYUMOCTH OCHOB XMMHMUYECKON HayKH Kak 00JacTH COBPEMEHHOTO
11 €CTECTBO3HAHMSI, KOMIIOHEHTa O0IIel KyJIbTYphl U NPaKTUYECKOU
NEeATeNbHOCTH 4YEJIOBEKa B YCIOBHMSIX COBPEMEHHOIO OOIIECTBA;
IIOHUMAaHHE MECTa XUMUU CPEIN IPYIMX €CTECTBEHHBIX HAYK

O HAY4YHBIX MCTOJaX IMO3HAHHA, B TOM YHCJIC SKCIICPUMEHTAJIBHBIX U
1.2 TCOPECTUYCCKUX MCETOJAaX HUCCICAOBAHUSA BCHICCTB W HU3YUCHUA
XUMHUYCCKUX PpCaKuWH; YMCHHE HCII0Jb30BaTb MOJJACIN  IJIA
00BICHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cdepax nmpodeccHoHaTEHON NEITeTbHOCTH, CBA3AHHBIX C XUMHEH
U COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha IOCTHIKEHHSIX
XUMHYECKOH HAayKH, YTO IMO3BOJUT OOYYArOIIUMCSl pacCMaTpUBATh
1.3 XUMHUI0O Kak cdepy cBoedl Oymymed mpodeccuoHaIbHOU
NESITEeTbHOCTH ¥ CHENIaTh OCO3HAHHBIM BBIOOD XUMHH  Kak
npoWIBHOTO TpeaMeTa MpH Mepexoie Ha YPOBEHb CPEIHETrO
0011ero oOpa3oBaHus

2 BJ'Ia,Z[eHI/Ie CHCTEMON XMMHMYCSCKHX 3HAHUM H YMCHHUE IIPUMCHATH
CUCTEMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKIIIOYACT:

BOKHEHININE XUMHYCCKUE IIOHATHS: XUMHUYCCKUM DIIEMECHT, aTOM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOIHAS U
HEOJ/IHOPOJIHAs CMECh, OTHOCHUTENbHBIC aTOMHAasi M MOJICKYJISIpHAsS
MacChl, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MOJISPHBINA
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHUE, COJIb (CpEIHss), XUMHYECKas
peakiys, peakIMd COCIUHEHUS, PEaKIUd Pa3JIOKCHUS, PEaKIIHH
3aMeIleHUs], peakiui oOMeHa, TeIuIoBOM 3(DdeKT peakiuu, SK30- U
SHJOTEPMHYECKHE PEAKIMH, PACTBOP, MACCOBAs JOJS XUMHYECKOTO
9JIEMEHTa B  COCIMHEHWHM, MaccoBas JIOJII HM  IMPOIEHTHAs
2.1 KOHIIEHTPAIIKs BEIIECTBA B PACTBOPE, SIIPO aTOMA, AICKTPOHHBIN CIIOH
aToMa, aTOMHas OpOUTalb, PaJUyC aToMa, BaJEHTHOCThb, CTENEHb
OKHUCJIEHHSI, XUMUYECKas CBS3b, AIEKTPOOTPUIIATENILHOCTb, MOISPHAS
Y HENoJsipHas KOBAJEHTHAs CBsI3b, UOHHAs CBs3b, METAJUIMYECKAS
CBsI3b, KpUCTAJUINYECKas penIéTka (aTOMHas1, HOHHAs, METaJUTMYecKasi,
MOJIEKYJISIpHAsl), NOH, KaTUOH, aHUOH, SJIEKTPOJIUT U HEIJIEKTPOJIUT,
ANEKTPOJIUTHYECKAs] UCCOLMAIUS, PEaKIMd HMOHHOTO OOMEHa,
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE  PEAKIIUM,  OKHUCIUTENIb U
BOCCTAaHOBUTEJb, OKHUCIEHHE W BOCCTAaHOBJIEHUE, 3JIEKTPOJIM3,
XMMHYECKOE paBHOBECHE, OOpaTHMble W HEOoOpaTUMbIe PEaKIIHH,
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CKOPOCTb XUMHYECKOW peakuuu, Karanuszarop, 11K, kopposus
METAJUIOB, CILIABBI

2.2

OCHOBOIIOJIAralOIIME 3aKOHbl XMMHM: 3aKOH COXPAHEHMsI MacChl,
nepuoanueckuii 3akoH J[.MI. MenneneeBa, 3akOH IIOCTOSHCTBA
COCTaBa, 3aK0OH ABOTrajJipo

2.3

TEOPUHM  XMMHMHU:  aTOMHO-MOJIEKYJIIpHAass  TEOpHUs,  TEOpuUs
3JIEKTPOJIUTUYECKON JUCCOUALINT

Brnanenue ocHOBaMu XMMHUYECKON I'PAMOTHOCTH, BKITFOUAOLIEH

3.1

YMCHHUEC TIPaBUJIbBHO HCIIOJIB30BATH H3YUCHHBLIC BCHICCTBA U
MaTepuaibl (B TOM YHUCIE€ MUHEpalbHbIE YA0OpEHHUS, METAIbl U
CIUIaBbl, TPOAYKTHl IEpepabOTKHM MPUPOJHBIX  HCTOYHHKOB
YTII€BOIOPOJOB (YIJIsl, TPUPOIHOTO Ta3za, HeTH) B OBITY, CEIILCKOM
XOSﬂﬁCTBe, Ha TIPOHU3BOJACTBC MW IIOHMMAHUC 3HAYCHHUA KUPOB,
OenKkoB,  YIJIEBOJOB  JUIsi ~ OpraHM3Ma  YelOBEKa; yMEHHeE
IMPOTrHO3UPOBATh BJIIMAHUC BCIICCTB U XMMHYCCKHX IPOLCCCOB Ha
OpraHH3M 4YeJIOBeKa M OKPYXKAIOIIYI0 MPUPOIHYIO CPEIY

3.2

yYMEHHME MUHTETPUPOBATh XUMHUUYECKUE 3HAHMS CO 3HAHUSIMHU APYrUX
y4eOHBIX MPEMETOB

3.3

HaJM4yue onbITa paboThl C Pa3IMUYHBIMU UCTOYHUKAMH UH(POPMAIIN
[0 XUMUH (HayyHas M Hay4yHO-TIOMYJSpHAs JUTepaTypa, CIOBapH,
CIIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTUBHO OIICHMBATh WH(OpPMAIMIO O BEIIECTBAX, UX
NpEBpaIICHUSIX W MPAKTHUYECKOM TMPUMEHEHHH U YMEHHUE
HCITOJIH30BAaTh €€ I pelieHus] yueOHO-TI03HABATEIbHBIX 3a/1a4

Bnagenue ocHoBamMHM MOHSATUIHOIO ammapara U CHMBOJIMYECKOTO
A3bIKa XUMHHU JJIS1 COCTABJIEHUSI (OPMYIT HEOPraHUYECKUX BEIIECTB,
YpaBHEHUH XUMHYECKUX PpEAKIUA; OCHOBAMU  XHMHYECKOU
HomeHkiaTypsl (IUPAC u TpuBHanbHOiN)

YMeHue o0bsSCHATH CBA3b MOJIOXKEHUS d1eMenTa B [lepuoanueckoit
CUCTEeME C YHCJIOBBIMH XapaKTEpPUCTUKAMHU CTPOCHUS aTOMOB
XMUMHUYECKUX DJIEMEHTOB (CoCcTaB M 3apsan sjapa, oOliee 4YHCIo
JJIEKTPOHOB), PACHpPEICIIEHUEM 3JEKTPOHOB IO 3HEPreTUYECKUM
YPOBHSIM aTOMOB MEPBBIX TPEX NEPUOJIOB, KAJUS U KAJIbLIHS

HpeHCTaBHeHI/IC (6] nepnonnquKoﬁ 3aBUCHUMOCTH CBOMCTB
XUMHNYCCKHX JJICMCHTOB (pam/lyc aToMma, BHGKTpOOTpI/IHaTCJIBHOCTL),
IMPOCTBIX H CJIOXHBIX BCIICCTB OT IIOJOXKCHHUA JJICMCHTOB B
Hepnommecxoﬁ CHUCTEMC (B MaJIbIX IICpHOoAax MW TIJIaBHBIX
noz[rpynnax) " 3JICKTPOHHOTI'O CTPOCHUA aTOMa

YMmeHue kinaccuuIpoBaTh:

7.1

XUMHUYCCKHUEC 3JICMCHTLI

7.2

HCOPraHNYCCKUC BCIICCTBA

7.3

XUMHUYCCKHUEC pCaKINU

YMeHue onpeneiarh:

8.1

BAJICHTHOCTb U CTCIICHb OKUCJICHUA XUMHWYCCKUX 3JICMCHTOB, 3apia/]
HOHa
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8.2 BUJ XMUMHUYECKOW CBSI3M M THUI KPUCTAJUIMYECKOH CTPYKTYpHI B
COETMHEHUSAX
8.3 XapakTep Cpe/ibl B BOAHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHHIA)
8.4 OKHUCITUTENh ¥ BOCCTAHOBHTEIb
9 YMeHne xapakrepu30Barh (PU3NYECKUE M XUMHUECKHE CBOMCTBA!
IPOCTBIX BEMIECTB (KUCIOPOJ, O30H, BOAOPOJ, TpaduT, aiMmas,
9.1 KpeMHU#, a3or, (ocdop, cepa, XJIop, HATPHUHA, KaTuid, MarHui,
KaJIbLIUM, aJTIOMUHUM, KEJIE30)
CIIO)KHBIX BEIIECTB, B TOM YHCJE HMX BOJHBIX pacTBOpPoOB (Boja,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJIOPOJ, OKCHIBI M THIPOKCHIBI
9.2 metaioB |-I1A rpymnmn, amomunus, meau (1), nunka, xenesa (1l u
I11), oxcuast yrnepona (11 u 1V), kpemuus (1V), azota u pocdopa (111
u V), cepol (IV u VI), cepnucras, cepHas, a30THCTas, a30THasi,
dbocdopHasi, yrojibHas, KpeMHHEBAsI KHCJIOTA U UX COJIN)
MPOTHO3UPOBaTh M  XapaKTEpHU30BaTh CBOWCTBA BEIIECTB B
9.3 3aBHCHMOCTH OT MX COCTaBa M CTPOCHUS, IPUMEHEHHE BEUIECTB B
3aBHCHMOCTH OT WX CBOWCTB, BO3MOXHOCTh TPOTEKAHUS
XUMHYECKHUX MPEBPAIICHAN B PA3JTHYHBIX YCIOBHSIX
10 YMeHHe COCTaBISITh MOJICKYIISIPHBIC 1 HOHHBIE YPaBHEHUS PEeaKIni,
B TOM YHCIIE:
10.1 peakmuii HFOHHOTO 0OMeHa
10.2 OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEaKINil
10.3 WUTIOCTPUPYIOIIUX XHUMHYECKHE CBOMCTBA H3YYEHHBIX KJIaccoB
(Tpyrim) HEOPraHMYECKUX BEIECTB
10.4 MOJATBEPKTIAIOIINX TeHETUYECKYIO B3aUMOCBSI3b MEX/1y HUMU
11 YMeHHUe BBIUUCIATD (MIPOBOIUTH PACUETHI):
11.1 OTHOCHUTEIIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIF0 XUMHYECKOTO AJIEMEHTA B COSAMHEHUNU
11.2 MacCOBYIO JIOJIIO BELIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEILIECTBA U €r0 Maccy, 00beM Ira3oB
11.4 [0 ypPaBHEHHUSM XHMHUYECKUX DPEAKIHH U HAXOAUTh KOJIUYECTBO
BelIeCTBa, 00bEM U MacCy peareHTOB WIH MPOJYKTOB PEaKIIUU
12 Bianenue (3HaHME OCHOB):
OCHOBHBIMM  METOJIaMH  HAY4YHOTO TMO3HaHUs (HaONoJeHueE,
12.1 U3MepeHue, IKCIIEPUMEHT, MOAETHPOBaHNE) TPU U3YYEHUHN BEIIECTB
U XUMUYECKUX SIBIICHUH; yMeHue chopMyaMpoBaTh MpodiemMy M
IPEJIOKUTh MYTH €€ peleHust
12.2 6e3omacHoi pabOThl C XMMHUYECKMMHU BELIECTBAMH, XHMHUYECKOMH
HOCYJI0M U J1ab0PaTOPHBIM 000PYAOBaHUEM
npaBuigaMu  0€30MacHOTO oOpamieHus ¢ BellecTBaMu,
12.3

UCIIOJIb3YEMBIMU B IOBCEAHEBHOMN JKU3HM, IIPaBUJIaMH NTOBEICHUS B
HeNsiX cOepekeHUsl 3A0POBbsl M OKPY)KAIOLIeH MPUPOJTHOU Cpeibl;
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IOHMMAaHME BpeJa (OMacHOCTH) BO3JIEHCTBUS HA KUBBIE OPraHU3MbI
OIIPEACIIEHHBIX BEILIECTB, CIIoco00B YMEHBIIECHUS 51
IIPENOTBPALLEHUS UX BPEIHOIO BO3ACUCTBUS

13

Hannune MPAKTUYCCKUX HABBIKOB IIJIAHUPOBAHUWA U OCYIICCTBIICHUSA
CICAYIOUX XUMHWYCCKHUX SKCIICPUMCHTOB!

13.1

U3ydeHHEe ¥  ONHCaHWe  (PU3MYECKUX  CBOHCTB  BEIIECTB;
O3HAKOMJICHHUE C (PU3NIECKUMU U XUMHYECKIMH SIBIICHUSIMU; OTIBITHI,
WUTFOCTPUPYIOLIUE IPU3HAKU IPOTEKAHNS XUMHYECKUX PEaKLUN

13.2

M3Y4CHHE CIIOCOOO0B pa3JelIeHus cMecel

13.3

MOJyYEHHE KHCIOpOJa W H3YYEHUE €ro CBOWCTB; MOJy4CHUE
BOJIOPO/Ia ¥ U3YYEHHE €r0 CBOMCTB; MOJYYEHHUE YIJIEKHCIIOrO ra3a u
W3yYECHHE €ro CBOWCTB; MOJIYyYCHHME aMMHAKAa W HW3YYEHHE €ro
CBOICTB

13.4

IPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHON MacCOBOM JOJIed
PacTBOPEHHOTO BEUIECTBA

13.5

IpUMEHEHUE  WHIUKATOpPOB (;rakmyca, METUJIIOpam)Xa U
dbenondTanenHa) A ONMpeACTICHUs XapakTepa Cpeabl B pacTBOpax
KHUCJIOT U IIEJI0Yen

13.6

WCCIIEJIOBAHUE W OIMCAHWE CBOMCTB HEOPTaHWUYECKHX BEIECTB
Pa3IMYHBIX KJIACCOB; M3yYEHHE B3aUMO/ICHCTBHSI KUCIIOT C METaJUTaMH,
OKCHJIaMH  METAJZIOB,  pPacTBOPUMBIMH H  HEPaCTBOPUMBIMH
OCHOBAHMSIMH, COJISIMH; TIOJIyYCHHE HEPACTBOPUMBIX OCHOBAHHI;
BBITECHEHHE OJHOTO MeTajula JpYruM M3 pacTBOpa  COJIH,
uccienoBaHue aM(OTEepHBIX CBOWCTB THAPOKCHUIOB ATIOMHHHS W
IIMHKA

13.7

PEIICHUEC OKCIICPUMCHTAJIBHBIX 3a4a4 I10 TEMaMm: «OCHOBHBIE KJIACCHI
HEOPraHN4CCKUX COCHHHCHHﬁ)); ((BJ'IGKTPOJ'II/ITI/I‘ICCKEUI
AUCCOL A, «BaxkHelmye HeMeTaIbl W HX COCAUHCHUSA»,
«Baxnennre MeTaIbl ¥ UX COCOANHCHU A

13.8

XUMUYECKHE  OKCIEPUMEHTHI,  WILIIOCTPUPYIOIIUE  TPU3HAKU
NPOTEKaHHS PEaKIMii HOHHOTO 0OMEHa; Ka4YeCTBEHHBIC PEaKIuy Ha
NPUCYTCTBYIONIUE B BOJHBIX PACTBOpPAaxX HMOHBI: XJIOPHUA-, OPOMHUI-,
womua-, cyiabdar-, docdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
THJIPOKCHUI-UOHBI, KATHOHBI aMMOHHSI, MarHUsI, KaJIbIIHs, ATIOMUHHS,
xkenesa (2-+) u kenesa (3+), menu (2+), IUHKA

14

YmMmenne:

14.1

INPEACTABJIATL PE3YJIbTATBI JSKCIICPUMCEHTA B q)opMe BBIBOJOB,
J0Ka3aTcJIbCTB, l"pa(bI/IKOB n Ta6J'II/II_[ U BBIABJIAITL OMIIMPHUYCCKHUC
3aKOHOMCPHOCTH

14.2

YCTaHABJINBATb CBA3HU MCKIAY pCaIbHO Ha6J'II-OI[aeMBIMI/I
XUMHUYCCKUMHU ABJICHUSMU U IIpoHecCaMiu, IMPOUCXOAAINIUMU B
MakKpoO- 1 MUKPOMUPC, 0OBSICHATH IMPUYIHNHBL MHOFOO6p831/I$I BCIICCTB
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HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHA

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

Yucteie BemectBa 1 cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBI U MOJICKYJIBI. Xumuueckue dieMeHTBl. CHMBOJIBI XHMHUYECKHX
OJICMCHTOB. HpOCTBIG " CJIOKHBIC BCIIICCTBA.

1.3

XuMmudeckass ¢opMmyna. BalleHTHOCTP aTOMOB XHMHYECKHUX JJIEMEHTOB.
CreneHp OKUCIICHUA

1.4

3aKOoH IIOCTOSHCTBA COCTaBa BCIIICCTB. OtHocuTeNbHAs aTOMHas Macca.
OtHocHTEILHAS MOJICKYJIApHaA Macca. MaccoBast 1011 XHMHUYECKOTO dJIeMEHTa
B COCIMHCHUN

1.5

KonnuectBo BemectBa. Moinb. MonsipHass macca. MousipHbIii 00b€M Ta30B.
BzanmocBsa3b KOJIMYCCTBA, MACChI U YHCJIa CTPYKTYPHBIX CAMHUIL BEICCTBA

1.6

@u3nyecKkue U XMMHYECKHUE SBJICHHUS. XMMUYECKasl peakuus U €€ MPHU3HAKHU.
3aKOH COXpaHEHUsI MaCChl BENIECTB. XUMUYECKHE YPAaBHEHUS

[Tepnoanueckuit 3akoH u Ilepmonnueckas cuctemMa XMMHUYECKUX DJIEMEHTOB
J.N. MenneneeBa. CTpoeHHE aTOMOB

2.1

[Tepuonnueckuii 3akoH. I[lepuoanueckas cucTeEMa XUMHYECKHUX 3JIEMEHTOB
.. MenneneeBa. [lepuonsl u rpynmbl. @U3HYECKUN CMBICT MOPSIAKOBOTO
HOMEpa, HOMEPOB NIEPHOJIA U TPYIIIIHI dJIEMEHTA

2.2

Crpoenune aromoB. CoctaB aTOMHBIX siaep. M3otonbl. Dnexkrponsl. CTpoeHue
JNEKTPOHHBIX 000I04eK aToMOB TepBbIX 20 XMMHUYECKUX DIIEMEHTOB
[Tepuoauueckoit cucremsl .M. Menaeneena

2.3

3aKOHOMepHOCTI/I B U3MCHEHHH CBOMCTB XMMHUUYECKHX 3JIEMEHTOB IICPBLIX TpéX
IEpUOA0B, Kajlud, KaJlbIHA (paz[I/cha ATOMOB, JJICKTPOOTPULATCIBHOCTH,
MCTANNIMYECCKUX W HEMCECTANIMYCCKUX CBOI‘/'ICTB) n HX COC,Z[I/IHCHI/Iﬁ B
COOTBETCTBHH C IIOJIOKCHHEM DJJICMCHTOB B HepHOﬂquCKOﬁ CHUCTEMC H
CTPOCHHEM UX ATOMOB

CTpOCHI/Ie BCIICCTBA

3.1

Xumuyeckasi cBsi3b. KoBaneHTHas (mosisipHass W HEMOJIApHAsi) CBS3b.
DNEeKTPOOTPULIATEIBHOCTh ~ XUMHYECKUX  JJIEMEHTOB. VoHHas  CBs3b.
Mertannndeckas CBS3b

3.2

Tunel KpUCTAJUTMUECKUX PEIIETOK (aToMHas, HWOHHAsA, MeETaJUIMYecKas),
3aBUCHMOCTb CBOWMCTB BEIIECTBA OT TUMA KPUCTAUIMUECKOW PEIIETKH U BUIA
XUMUYECKOM CBSI3U

Baxwueiiune MNpEACTAaBUTCIIM HCOPraHUYCCKUX BCHICCTB. Hemeramnel u ux
CO€OUHEHM. MeTaibl U UX COSIMHEHUS

4.1

Knaccudukaius ¥ HOMEHKIATypa HEOPraHMYECKUX COEIWHEHUN: OKCHJIOB
(coneobpasyroriue: OCHOBHBIE, KHCIIOTHBIE, am(poTepHbIC) u
HecoJieoOpa3yoInue; OCHOBaHUU (LIENOYM W HEPAaCTBOPUMBIE OCHOBAHUSA);
KHCTOT (KUCIOpOJCOJepKamue U OeCKUCIOpPOJHBIE, OJHOOCHOBHBIE H
MHOTOOCHOBHBIE); COJIeH (CPETHUX U KHUCITBIX)
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4.2

@u3nyecKue W XUMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB-HEMETAJIOB:
BOJIOPOJIa, XJI0Opa, KKCIOPO/Ia, CEPHI, a30Ta, pocdopa, yriiepoa, KpeMHH

4.3

®u3nyecKue U XMMHUYECKHME CBOMCTBA IPOCTBHIX BEIIECTB-METAJUIOB: JIUTUS,
HaTpHUsl, KalIKsl, MarHus U KaJblLUs, aJIOMUHUS, Kelle3a. DIEKTPOXUMHUECKUN
PsAL HAIPSKEHUN METaIOB

4.4

dusnuecKkue U XMMUYCCKHE CBOWCTBA BOJOPOIHBIX COCTMHEHUH HEMETAJIOB:
XJIOPOBOJIOPO/IA, CEPOBOJIOPOJIA, aMMHAKA

4.5

dusnyeckue U XUMHUYECKHE CBOMCTBa OKCHIOB HemetaiuioB: cepol (1V, VI),
azota(ll, 1V, V), pocdopa(lll, V), yraepona(ll, 1V), kpemuus(1V). [onydenue
OKCHJIOB HEMETAIUIOB

4.6

Xumnueckue cpoiictBa okcuaoB: MetauioB |A-IIIA rpynn, munka, meau(ll) u
xenesa(ll, 111). TlonyueHre OKCHIOB METAIIIOB

4.7

XUMHUYECKUE CBOMCTBA OCHOBAHUI M aM(OTEPHBIX TUIPOKCUIOB (HA IpUMEPE
TUAPOKCHIOB aJIOMHUHMS, >OKele3a, IuHKa). llosyueHue ocHOBaHUN U
aM(OTEepHBIX THAPOKCHJIOB

4.8

OO0uiue XUMHUYECKHE CBOMCTBA KUCIIOT: XJIOPOBOAOPOIHOM, CEPOBOAOPOIHOM,
CEpHHUCTOM, cepHOil, a30THOH, (pochopHOl, KpeMHHEBOH, yronbHON. OcobObie
XUMHUYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOM CEPHOW M A30THOM KHCIIOT.
[Tony4yenue kuciaoT

4.9

OO6mme XuMHUIECKHe CBOMCTBA cpeaHuX coser. [lomyduenue coneit

4.10

[Monyuenue, coOupaHue, pacrmo3HaBaHUE BOJOPOJA, KHCIOpOIa, aMMHaKa,
YIJIEKHUCIIOTO Ta3a B J1a00paTopuu
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[Tonyyenne aMmMuaka, CEpHOW M a30THOM KUCIOT B TPOMBITIUIEHHOCTH. O01ue
CHOCOObI MOJTYYESHHS] METAJUIOB

4.12

I'enetnueckas CBSI3b MCXKOY KlIaCCaMH HCOPraHUYCCKUX COG,Z[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIINU

5.1

Krnaccudukanus XuMu4ecKUX peakiiyii o pa3TudyHbIM IPU3HAKAM: [0 YUCITY U
COCTaBY Y4YacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TeIIoBOMYy 3(ddexTy, mo
M3MEHEHHUIO CTENeHEH OKUCIICHHSI XUMUYECKHX JIEMEHTOB

5.2

TertoBoil 3¢ ekt XUMHUYECKON peakiuu, TEPMOXUMHYECKHE YypaBHEHUS.
DK30- U SHIOTEPMUYECKUE peakluu. TepMOXuMHUYeCcKre YpaBHEHHUS

5.3

OKXKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC PCaKIuu. OxuciauTen n
BOCCTAaHOBUTCIIH. Hpoueccm OKHUCJICHHUA N BOCCTAHOBJICHHA. 9HCKTpOHHLIﬁ
0ajJaHC OKMCIUTEIHHO-BOCCTAHOBUTEILHOM pPCaKInu

5.4

Teopm{ BHGKTpOHHTquCKOﬁ Jucconnanuu. KaTI/IOHBI, AHHUOHBI. 3J'IeKTpOJ'H/ITbI
N HEIJICKTPOJIUTHI. CunbHbI€ U caa0bIe QJICKTPOJIUTHI. CreneHb JucCcouanmumn

5.5

Peakuuu noHHOro obMeHa. YcIioBuUA IMPOTCKAaHUA peaKHI/Iﬁ HOHHOTI'O O6M€Ha,
ITOJIHBIC 1 COKpaH_IéHHBIe HOHHBIC YPABHCHU peaKHHfI

XUMHs U OKpy’Karolas cpeja

6.1

BemectBa u MaTepuajibl B MMOBCEOHEBHOMN KH3HM 4YelIoBeKa. be3zomacHoe
HCIIOJIBb30BAHUC BCHICCTB M XHMMHUYCCKHUX peaKHI/Iﬁ B na6opaTopHH n 6HTy.
HepBaﬂ IIOMOIIb IIPHU XUMHUYCCKUX 0KOT'aX U OTPABJIICHUAX

6.2

XUMUYECKOE 3arpsi3HEHHWE OKpYXalomed cpeapl (KUCIOTHBIC —JOXK/H,
3arpsi3HEeHUE TIOYBBI, BO3AyXa U BOJOEMOB), CIIOCOOBI €r0 MPEAOTBPAICHUS
[IpenenpHast nomyctumasi KoHieHTpanus BemectB (IIJIK). Ponp xumuu B
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pPEIICHUH SKOJIOTHYECKUX TMpobieMm. VYcuieHue mapHuKoBoro 3ddekra,
pa3pylIeHue 030HOBOTO CIIOSI

[Ipumenenwne cepsl, a3ota, Gocdopa, yriepoaa, KpeMHHUS U UX COSAMHCHUN B
OBITYy, MEIWIIMHE, MPOMBIIIJICHHOCTH W CEIhCKOM X03sicTBe. [IpuMeneHue

6.3 METAJUIOB M CIUIABOB (CTallb, YYT'YH, IIOPATIOMHHHN, OpoH3a) B OBITY H
IPOMBILIJIEHHOCTH UX coequHeHuil. [loHsTre o Koppo3nun MeTasioB, OCHOBHbIE
CrO0COOBI 3aIIUTHI UX OT KOPPO3HU

6.4 [IpupoaHble MCTOYHUKH YIJIEBOAOPOAOB (Yrojb, MPUPOAHBIN ra3, HE(Tb),
POYKTHI MX TIepepaboTKu (OCH3MH), MX POJIb B OBITY M MPOMBIIIICHHOCTH
[lepBoHavanbHble MOHATHS 00 OPraHWYECKUX BELIECTBAX KAaK O COEIMHEHUSIX

6.5 yriiepoia (MeTaH, 3TaH, 3THIEH, alleTUIIEH, 3TaHOJI, ITIULEPUH, YKCYCHasl KUCIIOTa).
[TonsATHe 0 OMOTOTMYECKN BayKHBIX BEILIECTBAX: JKUpPaX, OeNKaX, YriIeBoJAax — U UX
POJIM B 5KHU3HU YEJIOBEKA

7 Pacuérsr:

71 1o popmynaM XUMHUYECKUX COETNHEHUIN

1.2 Macchl (MaccoBOM) /I0JIM PACTBOPEHHOTO BEIIECTBa B pacCTBOPE

7.3

10 XUMHUYCCKUM YPaBHCHUAM

57




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

VYyeOnuk Xumus, 9 knacc: 0a30Bblil ypOBEHb; 7-€ U3JJaHUE,
crepeorunHoe.l"'abpuensia O.C., OctpoymoB WN.T"., CnankoB C.A. MockBa
«IIpocBemenune» 2025 r.

*VueOHuk Xumusi. 8-i kiacc: 6a30BbIid YPOBEHb; 5-¢ u3gaHue, nepepaboTaHHoe,
IMa6puensn O.C., Octpoymon N.I'., CnaakoB C.A. Mocksa «IIpocBemieHue

2023r.

METOANYECKHUE MATEPHUAJIBI IS YYUTEJIA
Metoaudeckoe nocooue k yaeonukam ["abpuensua O.C., Octpoymona NU.T". ,

CnankoBa C.A. Xumus 8-9(6a3oBsiii ypoBeHb)MockBa. 2023 rllpocsernienue

HNPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HMHTEPHET

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

2. https://resh.edu.ru

3. www.school-collection.edu.ru

4. https://educont.ru/

5. https://uchi.ru/
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