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IMNOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1O XWMHHM Ha YpPOBHE OCHOBHOTO OOIEro 0OOpa3oBaHUS
COCTaBjieHa Ha OCHOBE TpeOOBaHMII K pe3ylbTaTaM OCBOCHHUS OCHOBHOMU
o0pa3oBaTenbHON MPOrpaMMbl OCHOBHOT'O 00IIIET0 00pa30BaHuUsl, MPEICTABICHHBIX
B ®I'OC OO0, a Takxe Ha OcCHOBe QeaepanbHON paboyeil mporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIICTIIUU MPENOJaBaHUsI Y4EOHOTO MpeaMeTa « XUuMHUsH
B 00pa3oBarenbHbIX opranuzanusax Poccuiickoit denepanuu.

[Iporpamma mo xuMum Aa€T TPEACTaBICHHE O IIENSIX, OOIIEW cTpareruu
oOy4eHHsi, BOCHUTAHUS U PA3BUTHUS OOYYaIOIIMUXCA CPEACTBAMHU y4eOHOTO
peaMeTa, YCTaHABIIMBAET 00s13aTeNbHOE IIPEAMETHOE COJIEpKaHMUE,
IPEAYCMATPUBAET PACIpENEICHUE €ro I0 KiaccaM M CTPYKTYpPUPOBAaHHME IO
pazienaM M TEeMaM MPOrpaMMbl MO XUMHUHU, OMNPENENACT KOJWYECTBEHHBIE H
KaueCTBEHHBIE XapaKTepUCTHKU COZIepIKaHUS, PEKOMEHAYEMYIO
MOCJIENOBATENBbHOCTh  M3YYEHHSI XHMHU C YYETOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBS3€H, JIOTMKM y4yeOHOro Impolecca, BO3PACTHBIX
0COOCHHOCTEH  OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTH MpeaMera s
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTEIbHOM
IpOrpaMMbl HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs, a Takxke TpeOOBaHMM K
pe3yibTaTaM 00y4YeHUs XUMUU HAa YPOBHE LieJied U3yUYeHUs MpeIMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-IIO3HABATEIBbHON JEATEIbHOCTH OOYyYarolerocs IO OCBOCHUIO
y4eOHOTr0 CO/IepKaHMUs.

3HaHWE XHUMHH CIYXUT OCHOBOM [isi (OPMHPOBAHUS MHUPOBO33PECHUS
oOyyaromierocsi, €ro npejcTaBjIeHU O MaTepUaTbHOM E€IMHCTBE MHUpPA, BAXKHYIO
poJib UrparoT (POpMUpPYEMbIE XUMHEH NpPEICTaBICHUS O B3aMMOIPEBPAIICHUSIX
SHEPrUud M 00 SBOIIOLUMHU BEUIECTB B MPUPOJE, O MYTAX pEUIeHUs riao0agbHbIX
npoOJieM yCTOMYHMBOTO PA3BHTHS YEIOBEUCCTBA — CBHIPhEBOM, IHEPIETHUCCKOM,
MUIIEBOM M SKOJIOTUYECKON O€301aCHOCTH, MTPOOJIEM 3IPaBOOXPAHCHHUS.

N3ydenune xumuu:

CHOCOOCTBYET  pealu3aludyd  BO3MOXKHOCTEM  JJid  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIBTYpPHI IMYHOCTH, €€ 001IeH 1 (PyHKITMOHATILHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (POpMUpOBAHUE MBINUICHUS W TBOPUYECKUX CIIOCOOHOCTEH
oOydJaronmxcsi, HaBBIKOB HMX CAMOCTOSITEIbHOM  Y4eOHOM  JesITeNbHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCJIEA0BATEIbCKUX YMEHHMM, HEOOXOJMMBIX KaK B
NOBCEAHEBHOM KU3HU, TaK U B TPO(PECCHOHATIBHOMN ESITEIbHOCTH;

3HAKOMHUT CO CHENMU(UKON HAyYHOTO MBIIIUICHHS, 3aKIaJbIBa€T OCHOBBI
LEJIOCTHOTO B3IJISI1a HA €JUHCTBO MPUPOABI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoMm B GOpMHUPOBAHUHU €CTECTBEHHO-HAYUYHON TPaMOTHOCTH 00YYaIOIUXCS;



Croco0CcTBYeT (HOPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHHUS K €CTECTBEHHO-
HAay4YHbIM 3HAHUSIM, K IPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B KOJIOTHYECKOE
o0pa3oBaHUE 00yYArOLTUXCS.

JlanHble HampaBlieHUS B OOYYCHHH XHMHH OOCCIECYMBAIOTCS CHEIU(PUKON
colepkaHusi  y4eOHOTO  mpeaMera, KOTOPBIA  SIBISETCS  IMEJarorudecKu
aJanTHPOBAHHBIM OTPaKEHHEM 0a30BOM HAyKU XMMHUHU Ha ONpe/IeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00I1IeT0 00pa30oBaHUsI OPUEHTUPOBAH Ha
OCBOCHHE OOYYArONIMMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHSATUNA XWMHUU, OCHOB
HEOPraHMYECKOM XHWMHM W HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX TMOHSITUN
OPraHUYEeCKON XUMHUH.

CtpykTypa coaepkaHus MPOrpamMMbl MO XUMHUU CPOpPMHUpPOBaHA HA OCHOBE
CHCTEMHOIO mnojaxona kK €€ m3ydeHuro. CoaepKaHUE CKIAAbIBACTCS U3 CUCTEMBI
MOHATHN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI TOHITHUA O XUMHUYECKON
peakuuu. OO0€ H3TH CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbl MO0 TPHUHIIUITY
MOCJIEIOBATEILHOTO Pa3BUTHUS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEIACTABICHUM
pPa3HOr0 YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /1. . MeHnaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHUSI O CTPOCHUHU aToMa U XUMHYECKOU CBA3H;

— TpeACTaBICHUM 00 dICKTPOJUTHYECKONW JUCCOLMAIIMU BEIIECTB B
pacTBOpax.

TeopeTrnueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE O3MIIMPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJTHOTO
YPOBHS K JPYyrOMY, BBITIONHSAS (QYHKIMH OOBSICHEHUS W TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOrO MPUMEHEHHUS] U TOIYy4YCHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHne mporpaMMbl IO XUMHU  CHOCOOCTBYEeT  (hOPMHPOBAHUIO
IIPEJCTABJICHNUS O XMMUAYECKON COCTABIISAIOLICH HAYYHOM KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOW NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUA K HAy4YHOMY 3HAHUIO H
METOJIaM TO3HAaHUSI B Hayke. M3ydeHHe XUMHM NPOUCXOJUT C MIPHUBICUCHUEM
3HAHUM W3 paHee H3YYEHHBIX Y4YeOHbIX NpeaMeToB: «OKpYyKaroHUid MUpY,
«buonorus. 5—7 knacce» U «PuU3nka. 7 KiIaccy.

[Ipy wu3ydyeHMH XUMHH TPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB
XUMUYECKON HayKW Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUYECKOM
NEATEIbHOCTH YEJIOBEKA M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOHM KYJBTYPHI.
3amaya y4yeOHOTO MpenMeTa COCTOMT B (POPMHUPOBAHUU CHUCTEMBI XUMHYECKHX
3HAHUN — Ba)KHEUIIHUX (PAaKTOB, IMOHATHH, 3aKOHOB M TCOPETUUECKHUX IOJIOKCHHM,
JOCTYMHBIX O00O0OIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B



OpUOOIIEHNM K HAy4YHBIM METOJaM T[IO3HAHUS TP HU3YYEHUU BEIIECTB U
XUMUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATENbHBIX YMEHUN U
UX TMPUMEHEHUH B Y4YEOHO-TIO3HABATEIHLHOM M Yy4eOHO-HCCIIENOBATEIHCKON
NESTETPHOCTH, OCBOCHHMHM TIPABMJI OE30MaCHOTO OOpaIleHHs C BEIIeCTBAMH B
ITOBCEHEBHOM KU3HU.

[Ipu M3yueHun XUMUU HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl BaXKHOE
3HaYeHUE MPUOOPEI TaKue e, KaK:

— (opMHpoBaHUE WHTEIUICKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
CcaMOoO0Opa30BaHNIO, COTPYJHUYECTBY, CAMOCTOATEIBHOMY MPUHSITHIO PEUICHUM,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

—  HamnpaBJICHHOCTh OOy4YeHUSs Ha CHCTEeMaTH4ecKoe MpHOOIIeHHE
00yJarommxcsi K CaMOCTOATENIBHOM IO3HABATEIbHOU JESTEIbHOCTH, HAYYHBIM
MeTOoJaM TMO3HaHUsA, (POPMHUPYIOIMIMM MOTHBAIIUIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

— o0ecIieueHUe YCIOBUM, CITIOCOOCTBYIOMUX MPHUOOPETEHUIO 00YyYIaIOIIUMHUCS
OMbITa PA3HOOOPA3HON MESITENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIHOYEBBIX
HABBIKOB (KIJTFOUEBBIX KOMIICTCHIINI), WUMCIOINUX yHUBEPCAIbHOE 3HAYCHHE IS
Pa3TUYHBIX BUOB JICITCILHOCTH;

— (opmupoBanue oOmEelH (QyHKIIMOHATBHOH W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUW OOBACHITH U OICHUBATH SIBJICHUS
OKPYIKaIOIIEero MHpa, WCIOJIb3ys 3HAHWUS M OIBIT, MOJYYEHHBIC TPU HU3YYECHUHU
XUMUHU, TPUMEHATh WX TPH pPEIICHHH MpoOjeM B ITOBCETHEBHOW KU3HU U
TPYZIOBOU IEATEIBHOCTH;

— ¢opMmupoBaHHe y OOy4YalOIMXCA T'yMaHUCTHYECKUX OTHOIICHUA,
MOHUMAaHUSl [EHHOCTH XUMHUYECKUX 3HAHUM i1 BBIPAOOTKH HKOJIOTHYECKU
1eaecooOpa3Horo TMOBEJAEHUsT B OBITY W TPYJIOBOM JACATEILHOCTH B LEIAX
COXPaHEHHMS CBOETO 370POBbS U OKPYKAIOIIEH MTPUPOJHON CPEJIBL;

— pa3BUTHE MOTHUBAIMM K OOY4YEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCTIMTAHUIO Ha OCHOBE YCBOCHHUS OOIIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NpO(HIIs M HANpPaBJICHHOCTU AAJTbHEUIIEro
0o0yueHus.

OOmiee 4YMCIO 4YacoB, OTBEIEHHBIX ISl M3y4EHUS XUMHHM Ha YpPOBHE
OCHOBHOT0 00111eT0 00pa3zoBanus, coctasisieT 136 gacos: B 8 kimacce — 68 yacoB (2
yaca B HeJlel0), B 9 kiracce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbLHBIE XUMHUYECKHE TOHATHS

[Ipeamer xumuu. Posib XUMHUM B KU3HHU YeJIOBEKa. XUMUS B CUCTEME HayK.
Tena u BemecTBa. PU3NUYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSIHUE
BewecTB. [loHsTHE O MeToAax Mo3HAaHMS B XUMHH. UHCTbIE BEIIECTBA U CMECH.
CnocoOslI pa3aeneHust cMeceil.

ATOMBI ¥ MOJIEKYJIbl. XHUMHYECKHE BJIeMEHTbl. CHMBOJIBI XUMHUYECKUX
anemMeHTOB. [IpocThie U Cl0KHBIE BellecTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BajleHTHOCT aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BemecTB. (OTHOCHUTENbHAas aTOMHas Macca.
OtHocuTenbHas MOJEKyJIsipHas Macca. MaccoBasi J0Jisi XUMUYECKOrO 3JIEMEHTa B
COCIMHEHHUH.

KonuuectBo BemecrBa. Monb. MoinsipHas macca. B3auMocBsi3b KOJMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYpPHBIX €IUHUL BemlecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTMHEHUHN.

Du3NYeCKUe U XUMUYECKHUE SIBICHUS. XUMHUYECKas peakius U €€ MpU3HaKH.
3aKOH COXpaHEHHsS] MacChl BEIECTB. XMMUYECKHe ypaBHeHUs. Knaccuduxarus
XUMUYECKUX peaKkuil (COequHEHNs, Pa3I0KEHUs, 3aMeIlIeHHs], 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOHW IMMOCYAOM, NMpaBUjaMu padoThl B 1a00OpaTopuu u
npuémMamMu oOpaleHus: ¢ JIabopaTopHbIM O00OpPYAOBaHUEM, U3YUEHUE U OMUCAHUE
¢bu3nUecKuX CBOMCTB 0O0pa3lOB HEOPraHMYECKUX BEIIECTB, HAOIIOJCHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JbJA, pPAaCTUpPAHHE caxapa B CTYIKE,
KUIIEHUE U KOHJIEHCALUSI BOJbI) U XUMHUYECKUX (FOPEHHE CBEUU, MPOKAIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJa C KUCIOTOM) SIBIEHUN, HAOII0IEHUE U
OMHCaHUEe NPU3HAKOB MPOTEKAHUS XUMHUYECKHX peakIuil (pas3iiokeHue caxapa,
B3aMMOJICUCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3joKeHHUE TMAPOKCUIA
menu (I1) mpu nHarpeBanuu, B3auMoJiecTBHE kele3a ¢ pacTBopoM coiu meau (II),
U3yYeHHE CIOCOOOB pa3/elieHus CMECeil: C MOMOINbI0 MarHuTa, (UIBTPOBAHUE,
BbITIApUBAHUE, NUCTHIIIAIMSA, XpoMaTorpadusi, MpoOBEJCHUE OUYUCTKH TTOBApPEHHON
Col, HaOJIOJEHUE W  ONUCaHWE  pe3yJbTAaTOB  IPOBEJCHHS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpaHEHUs MacChl, CO3JaHHE MOJEeJeH MOJIEKYII
(IIapoCTEepHKHEBBIX).

BaxHeilne npeacTaBUTE/Id HEOPraHMYeCKUX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucinopoa — 3jeMeHT M IpoCTOE
BelecTBO. Haxoknenue kucimopopa B mpupoie, (U3MUYECKUE U XUMHUYECKHE
cBorictBa (peakiuu ropenus). Oxcuabl. Ilpumenenune kuciopoga. CrocoObl



MOJIYYeHHs] KUCTopoAa B J1abOpaTopuud W TPOMBIIUIEHHOCTH. KpyroBopor
Kuciopoza B mpupoje. O30H — aIoTponHas MOAU(PUKALIMS KUCIOPOIaA.

TernoBoit 3p(dEeKT XMMHUYECKOW peakUud, TEPMOXUMUYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHMYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHHE
BO3/lyXa, yCWJICHHE MapHUKOBOTO d(hdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — »snemeHT M mpoctoe BemiecTtBo. HaxokaeHuwe Bogopona B
npupojie, ¢GU3NYECKME ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOObI
nonyyeHus. Kucnorsl u conm.

Monsipablil 00bEM ra3oB. Pacu€Thl N0 XUMUYECKUM YPABHEHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma Kkak pactBoputesib. PacTBOphI.
HacelllieHHBIE M HEHACBHIIIEHHBIE PAacTBOpPBI. PacTBOPMMOCTh BEIIECTB B BOJE.
MaccoBas [0Jis BEIIECTBA B paCTBOPE. XUMHUUYECKHE CBOMCTBA BOJbl. OCHOBaHUS.
Posib pacTBOpOB B mpupose M B KHU3HHU 4enoBeka. KpyroBopoT BOAbI B IpUPOJE.
3arps3HeHne NpUupoaHbIX BoJ. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Kiaccudpukanus nHeopranmdeckux coenuHeHuid. Oxcunpl. Knaccudukamms
OKCUJIOB:  cojieoOpasyiolue  (OCHOBHBIE, KHUCIOTHbIE, amMQOTepHbIE) U
HecosieoOpazyromue. Homenknarypa okcuaoB. dusmveckue M XUMUYECKHE
CBOMCTBA OKCUJIOB. [lonyuenue okcuaos.

OcHoBanusa. Knaccubukarnuss ocHOBaHUUN: MIETOYM HM HEPACTBOPUMBIE
ocHoBaHus. HoMeHnknaTypa ocHoBaHMil. PU3MYECKHE U XUMUYECKHE CBOICTBA
ocHoBaHuu. [lonydyeHne ocHOBaHUM.

Kucnotsl. Knaccudukanusa kucinor. Homenknatypa kucinot. dusnueckue u
XMMHUYECKUE CBOWCTBA KHUCHOT. Psan aktuBHoctu metamnoB H. H. bekerosa.
[Tomyyenue Kucnor.

Comu. Homenknatypa cosneil. @U3nyeckue U XUMHUYECKUE CBOMCTBa COJICH.
[TonydeHue coiei.

['eHeTnueckas CBSI3b MEXKAY KIACCAMU HEOPTaHUYECKUX COCAUHEHUM.

Xumuueckuit IKcnepumenm:

Ka4EeCTBEHHOE OIPEECIICHUE COECPKaHUs KUCIOpOAa B BO3AYyX€, IOJyYEHHUE,
coOupaHue, pacno3HaBaHME M U3YYEHUE CBOMCTB KHUCJIOpOJAa, HAOI0/IeHne
B3aUMOJICMCTBUSL BEIIECTB C KHUCIOPOAOM U YCIOBUS BO3HUKHOBECHHUS W
NpeKpalleHus TopeHus (Moxapa), O3HAKOMJICHHME C O0Opa3lnaMu OKCHUIOB U
OMHCAaHUE WX CBOMCTB, MOJydYeHUE, COOWMpaHUE, pACIIO3HABAHUE W H3YUYEHUE
CBOMCTB BOJIOpojia (TOpeHue), B3auMoJeicTBUE Bojopoaa ¢ okcugom meau (1)
(BO3MO>XKHO HMCIOJIb30BaHUE BUAECOMATEPHUAIIOB), HAONIOJCHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHUE OCOOEHHOCTEW pAacTBOPEHHUS BELIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBICHUE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEILIECTBA, B3aMMOJECUCTBUE BOJABI C METAJIaMHU
(HaTpueM ©  KajbplMeM) (BO3MOXKHO  HCIIOJIb30BAaHUE  BHJIEOMATEPHANIOB),



UCCIIEJJOBaHHE 00pa3lloB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaOJII0ICeHNEe U3MEHEHMsI OKPAaCKU MHAMKATOPOB B pacTBOpPAxX KHUCIOT U LIEJIOYUEH,
u3ydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pacTBOpoM cepHOW KHUCIOTHI,
KHCIIOT C METajulaMH, PEaKUMi HEUTPAIM3ALHH, ITOIYyYECHHE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHHE OJHOIO METaJlla IPYyTMM W3 PacTBOpa COJIM, PEUICHUE
JKCIEPUMEHTAIBHBIX 3a4ad Mo Teme «BaHeuime Kiaccbl HEOPraHUYECKHUX
COCIMHEHU).

Ilepuoanuecknii 3akoH u Ilepuoamueckass cucreMa XHMHYECKHX
jaemenToB JI. U. MengesneeBa. Ctpoenne aTroMoB. XMMHYECKasi CBSI3b.
OKHCINTETbHO-BOCCTAHOBUTEIbLHbIE PEAKIMHU

IlepBple MONBITKM KiIaccU(PUKAIMM XUMHUYECKUX d3JeMeHTOB. [loHsTHEe O
IpyNnmax CXOJHBIX 3JEMEHTOB (ILIEJOYHBIE U IIEJTOYHO3EMENIbHbIE METaJLIbl,
raJIoreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIE 00pa3yroT aM(OTEpHbIE OKCUIBI
Y TUAPOKCUIBI.

[Tepuonnueckuit 3akoH. [leproanueckas cucteMa XMUMHYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas W JJIUHHONEpUOAHAs  (QOpMBI
[Tepuoguueckont cucrembl xumuueckux aneMeHToB [l. 1. Menneneea. [lepuoabt
u rpynnbl. DHU3NYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
IPYIIIBI 3JIEMEHTA.

Crpoenue aromoB. CoctaB aTOMHBIX sifep. M3oTonsl. DnekTpoHsl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YEK AaTOMOB IMepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[lepnogmueckonn cucremnl [[. 1. MenneneeBa. XapakTepUCTUKA XUMHYECKOIO
3JIEMEHTA I10 ero nojoxeHuto B Ilepuoanueckon cucreme 1. 1. Menaeneesa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IIEPUOAAM.

3nauenue [leproanueckoro 3akona u [leppoanveckoil CUCTEMbI XUMHYECKHUX
JJIEMEHTOB Ui pa3BuUTHs Haykn W npaktuku. . M. MenaeneeB — yd€Hslii u
IPAKIAHUH.

Xumunyeckass cBs3b. KoBaneHTHass (HOJSpHAss W HEMOJIApHAsl) CBSA3b.
DIEeKTPOOTPULIATENBHOCTh XUMUYECKHUX MIEMEHTOB. VIOHHAs CBSI3b.

Crenenp  okuciieHMs.  OKHCIHMTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
IIponecchl OKHCIIEHNSI M BOCCTAHOBIICHHS. OKUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuit IKcnepumenm:

U3ydyeHrne oOpa3loB BELIECTB METAUIOB M HEMETAJUIOB, B3aWMOJAEWUCTBUE
TUAPOKCUIA LHMHKA C PACTBOPAMHU KHUCJIOT M UIEJNOYEH, NPOBEICHUE OIBITOB,
WUIKOCTPUPYIOLIMX ~ NPHUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUU
(ropeHue, peakliiy pa3ioKeHHsI, COSJUHEHU).

Mesrcnpeomemnnie ceéa3u



Peanuzanus MeXNpeaMETHBIX CBA3€H NP U3YYEHUM XUMHHM B 8 Kiacce
OCYIIECTBIISIETCS. 4YE€pe3 HCIOJIb30BAHME Kak OOIMIMX €CTECTBEHHO-HAay4YHbIX
NOHATUH, TaK U MOHSITHUH, SIBJISIOIIUXCS CUCTEMHBIMHU JJI OTACIIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01iue ecTecTBEHHO-HAyUHbIE MOHATHSA: HAyYHBIA (akT, TUIOTE3a, TEOPHUs,
3aKOH, AaHaJW3, CHUHTE3, KJIacCU(PHUKaIus, MEpUOJUYHOCTh, HAOIIOJCHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MO/JIENb, SIBJICHHE.

®duzuka: MaTepusi, aToM, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOMNBI, PAJHOAKTUBHOCTb, MOJEKYJa, dJEKTPUUECKUNA 3apsili, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, ra3, (GU3NYECKUE BEINYUHBI, €IUHULIBI
U3MEPEHHUs, KOCMOC, TUIaHETHI, 3BE€3/1bl1, ConHIIe.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, rugpochepa, MHUHEpANbl, TOPHBIE MOPOBI,
10JIE3HBIE NCKOIIAEMBbIE, TOILUIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemiecTBo U XUMHYECKasi peaKI U

Ilepuoanueckunt 3akoH. Ilepuoanueckas cucteMa XMUMAYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. CrpoeHue aToMOB. 3aKOHOMEPHOCTH B H3MEHEHUM CBOMCTB
XUMUYECKUX D3JIEMEHTOB IMEPBbIX TPEX TMEPUOAOB, K, KaJIbLMs M HX
COCIMHEHMI B COOTBETCTBHUM C IIOJIOXKEHHUEM 3JeMeHTOB B Ilepmonnueckoi
CUCTEME U CTPOEHUEM UX aTOMOB.

Crpoenue BeliecTBa: BUAbl XUMHYECKOW CBS3U. THUIBI KPUCTALNTMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKON PEIIETKH U
BHJla XUMHYECKOU CBS3H.

Krnaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB. XUMHUYECKHE
CBOMCTBa BEIIECTB, OTHOCAILIMXCS K pPa3IU4YHbIM KjaccaM HEOPraHUuYeCKHX
COEIMHEHH, TEHETUYECKasl CBSI3b HEOPraHUYECKHUX BELIECTB.

Krnaccudukanuys XuMHUUeCKUX peakifil Mo pa3IuyHbIM MPU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, IO TEIIOBOMY A3(¢eKTy, Mo
U3MEHEHUIO CTETEHEH OKMCIEHHUS XMMHUYECKHX 3JIEMEHTOB, M0 00OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U dHIOTEPMHUUYECKUE PEAKIUHU, TEPMOXUMUUYECKUE
ypaBHEHHUSI.

[Tonsitne o ckopoctn xuMuyeckou peakiuu. [loHsTHEe 00 00paTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakiusx. [IoHATHE O TOMOreHHBIX U IeTepOTreHHBIX
peakuusx. [lonstue o karanuze. [lonsitue o xumuyeckoM paBHoBecuu. dakTopsl,
BIUSIOIINE HAa CKOPOCTh XHWMHMYECKOW pPEaKUMH M TOJOKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE ~ pEaKLMH,  JJIEKTPOHHBIA  OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHOW ~ pEaKIUHu. CocraBnenue  ypaBHEHUH



OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMA C  HCHOJb30BAHUEM  METOJIa
AJIEKTPOHHOrO OanaHca.

Teopus ANEKTPONUTHIECKON TUCCOUMUALMU. DIIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MexaHu3M AHCCOLMAIMK BEIIECTB C Pa3IMYHBIMU BUJIAMHU
XuMu4eckoit cBsi3u. CteneHs aucconuanuu. CHUIbHBIC U CIa0bIE DJIEKTPOJIUTHI.

Peakiiuu nonHoro oomMeHa. Y caoBusi MPOTEKaHUS PEAKIIMA HOHHOTO OOMEHa,
MOJIHBIE M COKpaIlI€HHbIE HMOHHBIC YypaBHEHHs peakinuil. CBoOWCTBa KHCIOT,
OCHOBAaHMM W COJIeM B CBETE MPEACTABICHUNA 00 AIEKTPOIUTHUYECKON
nucconuannu. KauecTBeHHbIE peakny Ha MOHBL. [IOHSITHE O TUAPOIIM3E COJIEH.

Xumuueckuii IKcnepumenm:

O03HAKOMJIEHUE C MOJEJSIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHWYECKHUX
BEILIECTB — META/VIOB W HeMeTauioB (rpadura W anMasa), CIOKHBIX BEIIECTB
(xJopuma HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMUMHUYECKOW peakIuu
OT BO3JICUCTBUS PA3NHYHBIX (PAKTOPOB, HCCIECIOBAHHUE DJICKTPOMPOBOIHOCTH
pacTBOpOB BEUIECTB, Mpolecca AUCCOIMALMUA KHUCIOT, WIEJOYeld M  COJieH
(BO3MOXXKHO  HCIOJB30BAHME BUJEO MaTEpPUAIOB), IMPOBEACHHE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  TMPOTEKaHUs  peakluii HMOHHOro  OoOMeHa
(oOpa3oBanme oOcaaka, BBIICICHUE Tas3a, oOOpa30BaHWE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pasiioKEeHHs, COCUHEHHs), PACTIO3HABAHUE HEOPTaHUYECKUX
BCIIECTB C TIOMOINBIO KAUYEeCTBEHHBIX pEaKIMid Ha HOHBI, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a]1a4.

HeMeTaJibl U X COeIMHEHU S

OO6mrast xapakTepucTuka rajgoreHoB. (OCOOCHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHre W (PU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMHMYECKHE CBOWCTBA Ha MpUMEpE  XJopa
(B3aMMO/ICIICTBUE C MeETaJUlaMH, HeMeTajulaMu, IIeJo4yaMu). XJIOPOBOJOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydeHUE, MpuMeHeHue. JleiicTBue
XJIOpa U XJOpPOBOJOPOJA Ha OPraHU3M YeloBeKa. BakHeilmme XJIOpUAbl U HUX
Hax0XJICHUE B IIPUPOJIE.

Ob6mas xapakrtepuctuka 31eMeHTOB VIA-rpynmnbel. OCoOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHbIe cTerneHu okucieHusa. CtpoeHue u (U3UYECKHE CBOICTBA
MIPOCTHIX BEMIECTB — KUCIOPOa U Cephbl. AJUIOTPOITHBIE MOAU(DUKAIIMN KUCIOPOa
U cepel. XumMudeckue cBoiicTBa cepbl. CepoBOmOPO, CTpoeHHE, (GU3HUECKUE U
XuMHuueckue cBorcTBa. OKCHABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
Cepnas kwuciora, (Qusnueckue M XUMHYECKHE CBOMcCTBa (00mIuMEe Kak
IPENCTaBUTENA Kjacca KHCIOT W chenupuieckne). XHWMHUYECKHE PEaKIuy,
JeXalyue B OCHOBE IMPOMBIIUICHHOTO CHOco0a MOJYYEHUS CEPHOM KHUCIIOTHI.
[Ipumenenue cepHoi KUCIOThI. CONMM CEpHOM KUCIOTHI, KAUECTBEHHAs pEaKIlMs Ha



cynbdar-uon. Haxoxxnenue ceppl u €€ COEAMHEHUN B MPHUPOJEC. XHUMHUUYECKOE
3arpsi3HEHHE OKpY’KAIoIIeH cpefbl COCAMHEHHUSIMU Cepbl (KUCIOTHBIE JI0XKH,
3arpsi3HEHUE BO3/AyXa U BOJOEMOB), CIOCOOBI €0 MPeA0TBPAIICHHUS.

OObmiast xapaktepucTuka 37MeMeHTOB VA-rpynmbel. OcoOEHHOCTH CTPOCHUs
aTOMOB, XapaKTEPHBIE CTENIEHU OKHUCICHHs. A30T, PaCHpPOCTPAHEHHE B MPHUPO/IE,
dbusnueckre u XuMHIecKkre cBoiicTBa. KpyroBopor azora B npupojie. AMMHUaK, €ro
bu3rYecKre 1 XUMUYCCKHUE CBOMCTBA, MOJydYeHHE U IpuMeHeHue. Coum aMMOHUS,
X QU3NYECKUE U XMMUYECKHE CBOWCTBA, MpUMEHEeHHE. KadecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJy4YeHHe, (U3UIECKUE W XUMUYCCKUE
cBOMcTBa (00mME Kak TMPEACTABUTENsT Kiacca KUCIOT W CHerudUuyueckKue).
Ucnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KayeCTBE MMHEpAJIbHBIX
ynoopenuii. XuMu4ecKkoe 3arpsi3HeHrne OKPYKAIOIIeH Cpebl COSANHEHUSIMH a30Ta
(KUCTIOTHBIE JOXIW, 3arpsi3HEHUWE BO3AyXa, MOYBbI W BoaoéMoB). Docdop,
ajutoTporniabie Momudukaruu Gocdopa, puznyeckne M XUMHUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u dbochopHas kuciaora, PU3NIECKUE U XUMHUIECKUE CBOIMCTBA,
nonyuenue. Mcnonab3oBanue GpocdaToB B Ka4eCTBE MUHEPAIbHBIX YI0OPEHUH.

Ob6mas xapakrtepuctuka 31aemMeHTOB [VA-rpynnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHbIe  CTEMEHW  OKUCJICHHs.  YTJIEepOA,  auIOTPOIHBIC
MOMU(UKAIIMKA, PACHPOCTpaHEHUE B TpHpoAe, (u3nYeckue U XUMHUYECKHE
cBoiicTBa. AncopOuus. Kpyrosopot yriaepona B npuponae. OKCUIbI yriiepoaa, ux
bu3rUecKue W XUMHUYECKHE CBOKMCTBA, JCHCTBHE HAa JKUBBIC OpPraHU3MBI,
NOJTydYeHUE W TMPHUMEHEHHE. DKOJOTHYECKHe MpPOOJIEMbl, CBA3AHHBIE C OKCHUIOM
yraepoga (IV), rumore3a rno0anbHOr0 MNOTEIJIEHUS KIMMATa, ITAPHUKOBBIN
addexrt. YrompHas KuciaoTra U €€ coiM, nX (PU3NUeCKue U XUMHYECKHUE CBOMCTBA,
nojiyueHue W mnpuMmeHeHwe. KauecTBeHHas peakuuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEIbCKOM
XO35MCTBE.

[TepBoHavasIbHBIE TOHATHS 00 OPTaHUYECKHUX BENMIECTBAX KaK O COCTMHECHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, TaHOJI, TJIUIEPUH, YKCYyCHAs KUCIIOTA).
[IpupogHbie HMCTOYHUKH YIJIEBOJOPOAOB (Yroib, HPHUPOAHBIA Tra3, HePTb),
OPOAYKThl UX mepepaboTku (O€H3UH), UX POJb B OBITY M MPOMBILUIEHHOCTH.
[TonsiTne 0 OMONOTUYECKH BaXKHBIX BEIIECTBAX: JKHUPAX, OCNIKaX, YIIIEBOIaX — U UX
pold B OKM3HH YeNOBeKa. MaTepualibHOEe €JIMHCTBO OpPTraHWYECKUX W
HEOPTraHUYECKUX COCIMHECHUM.

KpemHwmii, ero ¢usndeckue W XUMHUYCCKHE CBOWCTBA, IIOJIy4YeHUE U
npumenenne. CoenuHeHuss KpeMHHs B mpupone. OOimue mnpeacraBieHus 00
okcunie kpemuusi (IV) u kpemuueBoil kucnore. CUIMKaThl, UX KCIOJIb30BaHUE B
ObITY, B TIPOMBIIIUICHHOCTH. BakHeilline CTpoWTeNbHbIE MaTepHalbl: KEpPaMHKa,



CTEKJIO, LIEMEHT, 0eToH, *kejne300eToH. [Ipobiembr 6€30macHOr0 MCITOIb30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHHE 00pa3l0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSIHOW KHUCIIOTHI,
IIPOBE/ICHUE KAY€CTBEHHBIX PEAKIIMN Ha XJIOPUJI-MOHBI U HAOIIIOICHHUE MPU3HAKOB
UX TPOTEKAHMsS], OMBITHI, OTpaKalIKUe (PU3NYECKHUE W XUMHUYECKHE CBOMCTBa
rajoreHOB M HUX COCIWHEHUH (BO3MOXXHO HCIIOJIb30BaHUE BHUICOMATEPHAIIOR),
O3HAKOMJIEHHE C O0Opa3naM XJOPUIOB (TajJOT€HHIOB), O3HAKOMJICHHE C
oOpa3znaMu  ceppl M €€  COCOUHEHHSIMU  (BO3MOXHO  HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOCHHE TIpoliecca OOyTrIMBaHUs caxapa Ioj JACHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3YYEHUE XHUMHYECKUX CBOMICTB
pa30aBIeHHON CepHOM KUCIIOTHI, MPOBEICHNE KaueCTBEHHON peaKIluu Ha CyJibdar-
WOH U HaONIOJIeHHE MpU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3UYECKUMU
cBoiicTBamMu a3zora, (ochopa W uX coeAMHEHUH (BO3MOXXHO WCIIOIH30BAHUE
BUJIEOMATEPUAITIOB), 0Opa3iaMu a30THBIX U (HOChHOPHBIX yI0OpEeHUH, MogydeHue,
coOupaHue, pacrno3HaBaHME€ M HU3YYEHUE CBOWCTB aMMHUaKa, IPOBEJICHUE
KAueCTBEHHBIX pEakIuii Ha MOH aMMOHMS U GochaT-uOH U U3YyUYCHHE MPU3HAKOB
UX IIPOTEKAHHUsl, B3AMMOJIECTBHE KOHUEHTPUPOBAHHON a30THOM KHCIIOTHI C MEBIO
(BO3MOKHO WCIIOJIb30BAHUE BHJIECOMATEPHUAIIOB), H3y4YEeHUE MOJEIIen
KPUCTAUNIMYECKUX PEIETOK anmasza, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJyYeHUE, COOMpaHue, pacrno3HaBaHUE U U3YUYCHUE
CBOMCTB YIJIEKHUCIIOTO Ta3a, MPOBEJCHUE KAaYeCTBEHHBIX PEaKlMil Ha KapOOHAT U
CUJIMKAT-UOHbl U H3yYEHUE TMPU3HAKOB HX TMPOTEKAHUs, O3HAKOMJIEHUE C
NPOAYKIMEN CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a71a4 o TeMe «BakHele HeMeTauIbl U UX COSIUHEHUSY.

MeTaJibl U MX COeIMHEHU S

OO6mrast xapaKTepUCTUKAa XUMUYECKUX JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux nosioxkeHuss B llepmogumueckon cucreme xumuueckux ssemeHroB [, .
MenpneneeBa u ctpoeHus: aromoB. CTpoeHUE MeTauioB. MeTramndeckas CBs3b U
METaJUTMYECKass ~ KpUCTa/UIMUecKas  peméTka.  DJICKTPOXUMUYECKUN  psll
HanpspKeHU MeTaiioB. OU3NYecKUe U XUMUYECKHUE CBOMCTBA MeTayioB. OOmue
crocoObl TonyueHus: meTtamwioB. [IOHSATHE O KOPpO3MHM METAIOB, OCHOBHBIE
crocoObl 3amuThl X OT Kopposuu. CraBel (CTallb, YyTyH, AIOPAITIOMUHUH,
OpoH3a) ¥ X MPUMEHEHUE B OBITY W MPOMBIIIICHHOCTH.

[Ilenoynbie MeTamibl: noynokeHue B Ilepronnueckoil cucTeMe XUMHUYECKUX
anemeHTOB JI. 1. MenpaeneeBa, CTpO€HHME MX aTOMOB, HAaXOXKJICHUE B IPUPOJE.
du3nuecKkre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanusi). OKCUIbI U



TUAPOKCUABI HATpuss W Kanus. [IpuMeHeHWe IIeNOYHbIX METaIOB M HX
COEIMHEHU.

IIlenouyHO3eMeENIbHBIE METaJIbl MarHMui M KaJdblMK: TOJOXXCHHUE B
[lepnoguueckon cucreme xuMmuueckux 3ieMmeHToB [[. M. MenneneeBa, crpoeHue
VX aTOMOB, HaX0XJAeHUE B Ipupoae. Pu3nuecKkne 1 XMMUYECKUE CBOMCTBA MarHus
U Kaiplusa. BakuHeimume coeauHeHHS Kalblus (OKCHUJ, THIAPOKCHI, COJIN).
XKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJIFOMUHUN: TIOJI0)KEeHUE B [leproinueckor cucTeMe XUMHYECKUX 3JIEMEHTOB
J. . Menneneesa, cTtpoeHue aTtoma, HaxoKIEeHHE B npupone. Pusndeckue u
XUMUYECKHE CBOMCTBA altOMUHMS. AM(POTEpHBIE CBOMCTBA OKCUIA W THAPOKCHIA
AJTFOMUHMUSL.

Kenezo: nonoxenue B [lepuoguueckoi cucreme XMMUYECKUX 3J€MEHTOB /1.
N. MenneneeBa, CTpO€HHME aToMa, HaXOXKICHHE B mpupone. PU3NUECKHE H
XHMHYECKHE CBOMCTBA kene3a. OKCuabl, THAPOKCcH bl U cou xene3a (1) u xenesa
(IIT), ux cocraB, CBOMCTBA U MOTYy4YCHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHHE ¢ o0pa3llaMud METAUIOB U CIUIABOB, UX (PU3MUECKUMHU
CBOMCTBAaMH, U3YYEHHE  PE3YyJbTAaTOB  KOPPO3UH  METAIOB  (BO3MOXHO
UCIIOIb30BaHUE BHUJECOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUA OKCHJIA
KIS W HATpUs C BOJOH (BO3MOXKHO HCIIOJIb30BaHHE BHJICOMATEPHAIIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOM BOJIbI, IIpOIECCa TOPEHUS Keje3a B KUCIOPOJIe
(BO3BMOXKHO  HCMOJIb30BAHWE  BUJIEOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KAQUECTBEHHBIX PEAKIMM HA WOHBI: MarHus, KajabLHs, AJTIOMUHUS, [IUHKA, JKEJe3a
(I1) u xenesa (III), mequ (II), HaGnroAeHNE M OMUCAHUE TIPOIIECCOB OKPAIIUBAHUS
MJJaMEHW MOHAMW HaTpusl, Kalus W Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUATIOB), UCCIIeIOBaHNE aM(DOTEPHBIX CBOMCTB TMAPOKCUAA ATFOMUHUS
Y TUJIPOKCHUJA [IMHKA, PEHICHHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 M0 TeMe «BaxkHenime
METaJUJIbl U KX COCJTUHEHHUS.

XuMHuS M OKpPYKAOLIAA cpeaa

BemectBa m Marepuanbl B NMOBCEIHEBHOM >XM3HU 4esoBeKa. be3omnacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMHUUECKUX peakiuii B ObITy. [lepBas momoinpb npu
XUMHUYECKUX 0KOTax U OTPABIICHUSX.

XUMUYECKOE 3arps3HEHHE OKpY’Karoulehd cpeinl (MpeaeibHasl I0MyCcTUMast
KOHIIeHTparus BemecTB, nanee — [1J1K). Poias Xxumun B penieHun SKoJIOrHIeCKUX
npoosieMm.

Xumuueckuii IKCnepumenm:

U3yueHHe oOpaslloB MaTepualioB (CTEKJIO, CIUIABBI METAJIOB, MOJIMMEPHBIC
MaTepualbl).

MesicnpeomemHnuwle ceazu



Peanuzanus MeXmpeIMETHBIX CBs3ed NpU HM3YyYeHUM XUMHM B 9 Kiacce
OCYILIECTBJISIETCS. 4Yepe3 HCIOIb30BaHWE KaK OOMIMX ECTECTBEHHO-HAYYHBIX
NOHATUMN, TaK U TIOHATUH, SIBISIFOIIMXCS CUCTEMHBIMU /ISl OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO1ue ecTecTBEHHO-HAyUHbIe MOHATHSA: Hay4YHBIH (PakT, TMIIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, KJIacCHU(pUKAIM, TEePUOAUYHOCTh, HAOIIOICHHE,
OKCIIEPUMEHT, MOJICTUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MapHUKOBBIN
3 eKT, TEXHOIOTUsI, MaTEPUAITBI.

dusmuka: Martepus, aToM, O3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHI,
U30TOIbl, PAAUOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUN 3apsij, NPOBOJHUKH,
MOJIYIPOBOJTHUKH,  JIUAJICKTPUKHU, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIEeCTBa, T'a3, pACTBOP, PACTBOPUMOCTh, KPUCTAJUTMYECKAs
peméTka, CruiaBbl, (PU3HUECKHE BEIHYMHBI, CAWHUIBI W3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1bI, COHIIE.

buonorusi: dorocuntes, npixanwe, Ouocdepa, PKOCUCTEMA, MHUHEPATHHBIE
yA00pEeHUS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHThI, TUTATEIbHbIE BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaNbl, TOPHBIE MOPOBI,
MOJIC3HbIE UCKOIAEMBbI€, TOTIIIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINUHOCTHBLIE PE3YJIBTATHBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHHUS MPOTrpaMMbl OCHOBHOI'O  OOIIETO
00pa3oBaHUs JTOCTUTAIOTCS B XOJ¢ OOy4YeHUs XUMHUHM B €IMHCTBE Yy4eOHOU U
BOCIIUTATEJIbHOM JIEATEIbHOCTH B COOTBETCTBUU C TPATUIIUOHHBIMU POCCUUCKUMU
COIMOKYJBTYPHBIMH UM JyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH, TMPUHSITHIMU B
oOIecTBe MpaBWIaMU M HOPMaMH TIOBEICHHS U CIIOCOOCTBYIOT TpoIieccaM
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COIIMAIM3AIMU O0YHAIOITXCS.

JIngyHOCTHBIE ~ pe3yJbTaThl  OTPaalOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBaThCA  CHCTEMON TO3UTHUBHBIX IIEHHOCTHBIX OpHUEHTAUA W
paclIMpeHre OMbITa ASSTEIbHOCTH Ha €€ OCHOBE, B TOM YUCJIE B YACTHU:

1) IaTpHOTHYECKOT0 BOCIMTAHUA:

LEHHOCTHOT'O OTHOUIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAaydyHOMY HaCJEIuI0, TOHUMAHUSI 3HAYCHUS XUMHUUYECKON HAyKH B >KU3HU
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOW HMHQOpmMaruenn o
NEPEOBbIX JOCTUKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XUMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHUS:

NpEACTaBICHUSI O COLMAIbHBIX HOpPMax U NpaBUIaX MEXKIMYHOCTHBIX
OTHOIIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4EOHOMCCIEAOBATENbCKOM, TBOPYECKOM W JAPYruxX  BHUAAX
NEeSTENbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATEILHOCTH MpU
BBITIOJTHEHUN Y4Y€OHBIX, TO3HABATEIbHBIX 3aJ]ay, BBIIIOJTHEHUA XUMHYECKHUX
AKCIEPUMEHTOB, CO3JaHUU YUEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
¥ B3aUMOIIOMOINM B TIPOIIECCE OTOM Yy4EeOHOW NEATeNTbHOCTH, TOTOBHOCTHU
OIICHMBAaTh CBOE TIOBEJECHHUE M TMOCTYIKHM CBOUX TOBApUILEH C MO3ULUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUSA MOCIEACTBUI OCTYIKOB;

3) HEHHOCTH HAYYHOI' 0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TPEJICTABICHHUS O BELIECTBE M XUMHUUYECKOW PEaKIINH,
COOTBETCTBYIOLIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKU WU COCTABISIOLINE
OCHOBY JJI1 TMOHUMaHUS CYIIHOCTH HAyYHOW KapTHUHBI MHUpa, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI MPUPOJIbI, B3aMMOCBS3SIX YEIOBEKA C
MPUPOIHOM CPEJION, O POJIM XUMHUHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIE MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUW IO
XUMHH, HEOOXOJHMMBIC IS OOBACHCHHUS HAOJIOJaeMBIX IMPOIIECCOB M SIBIICHHM,
MO03HABATENbHOM, MH(DOPMAIMOHHOM M YHUTATENbCKOM KYJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMH TEKCTaMH, CIPABOYHOMU



JUTEPATYPOr, JIOCTYIHBIMA TEXHUYECKHUMH CpEJACTBAMU HMH(POPMAIIMOHHBIX
TEXHOJIOTUH;

MHTEpeC K OOYyYEHHI0O M TO3HAHMIO, JHO003HATEIHHOCTh, TOTOBHOCTH H
CIIOCOOHOCTHL K  CaMOOOpa30BaHMIO, TMPOEKTHOM U  HCCIENOBATEIbCKON
NESTENTPHOCTH, K OCO3HAHHOMY BBIOOPY HAMPaBICHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHEUIIIEM;

4) gpopMupoOBaHNs KYJIbTYPbI 310POBbS:

OCO3HAHME IIEHHOCTU J>KHU3HU, OTBETCTBEHHOI'O OTHOUIIEHUS K CBOEMY
310POBbIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HHU, OCO3HAHUE MOCJIEACTBUNA H
HEMPUATUE BPEIHBIX MPUBBIYECK (YIOTPEOICHHS aIKOTOs1, HAPKOTUKOB, KypeHHs),
HEOOXOJMMOCTH COONIOJICHUs] TMpaBuid 0€30MacHOCTH TIpu  OOpalieHun ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U peabHOMN KU3HU;

5) Tpy10BOr0 BOCIIMTAHMS:

WHTEPEC K MPAKTHUYECKOMY M3yUCeHHIO TTpodeccuii U Tpyia pa3InyHOTO PO,
YBOKEHHE K TPYyAy M pe3yjibTaTaM TPYJOBOH NEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHUW MO XWMHUH, OCO3HAHHBIM BBHIOOP
WHJVMBUAYaJbHOU TPAECKTOPUHU MPOJIOIKEHUsT 00pa30oBaHus ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOMIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenrHon npodeccnoHanbHON IeITEIPHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHM,
TOTOBHOCTH aJalTUPOBATHCS B MPO(DEeCCUOHATBHOU CpeJIe;

6) 3K0J10rM4eCKOro BOCIIUTAHMS:

AKOJIOTMYECKU 11€JIECOO00pa3HOe OTHOIIEHUWE K MPUPOJIE KaK HCTOUYHHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYIEeCTBOBAHUSI, IOHUMAaHUE [IEHHOCTH 3J0POBOrO U
Oe3omacHOro o0Opas3a >KH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3ruecKoMy M TICUXMYECKOMY 3/0pPOBbIO, OCO3HAaHUE ILIEHHOCTH COOJIOACHUS
npaBuUJ1 0€30MaCHOTO MOBEICHUSI P pabOTe C BEIIECTBAMU, a TAK)KE B CUTYalUsIX,
YIPOKAIOIINX 3J0POBBIO U KU3HU JIIOAEH;

CIIOCOOHOCTH MPHUMEHATHh 3HAHMSI, MOJy4YaeMble MPU U3YUYECHUH XUMHH, IJIS
pelIeHus 3a/1a4, CBA3AHHBIX C OKPYKAIOIIEH IPUPOJIHON CPENON, sl TOBBILLICHUS
YPOBHSI  AKOJOTUYECKOM  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
AKOJIOTMYECKUX TPOOJeM U MyTeH MX pPEIIeHUs MOCPEACTBOM METOJOB XHUMHH,
AKOJIOTMYECKOI'0 MBIILICHUS, YMEHHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLMAIIBHON ITPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATbBI

B cocraBe wmeTanmpeaMeTHBIX PE3yJIbTATOB BBIACISIOT 3HAYUMBIE JUIS
dbopMupoBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TMOHATUS (3aKOH, TEOpHs,
MPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U IPYTOE.), KOTOPHIC
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX TpEIMeTax W TO3BOJISIIOT Ha
OCHOBE 3HAaHUW U3 ATUX MPEeAMETOB (HOPMHUPOBATH MPEACTABICHUE O EIOCTHOM



HAay4YHOW KapTHHE MHpa, U YHUBEpCaJIbHbIC YueOHbIE JeHCTBUS (IT03HABATEIIbHBIC,
KOMMYHHUKAaTUBHBIE, PETYJSITUBHBIC), KOTOpbIe obOecreduBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO W OCYIIECTBICHUIO Y4YEOHOM
JIEATEIILHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIEe 1eHCTBUS

Ba3oBble Jioruyeckue AeiicTBUA:

YMEHHUSI HCIOJB30BaTh MNPHUEMBI JIOTUUECKOTO MBIIIJIEHUS] TPH OCBOCHUH
3HAHUN: PACKPBIBATH CMBICI XUMHUYECKUX TMOHATUM (BBIACISATHL UX XapaKTEPHBIC
NpPU3HAKH, YCTAaHABIMBATh B3aUMOCBSI3b C JPYTUMU TMOHSTHUSIMH), UCHOJIb30BAThH
MOHATHUS JIs1 OOBSICHEHUS OTJICIBbHBIX (pAaKTOB U SIBIICHHH, BRIOMpPATh OCHOBAHUS U
KpUTEPUU JUIS KIACCU(PUKAIMU XUMHYECKUX BEIIECTB M XUMHUUYECKUX PEAKIIUH,
yCTaHaBJIMBaTh MPUYUHHO-CIIECICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3Y4YCHUS,
CTPOUTH JIOTUUECKUE PACCYXKJEHUS (MHIYKTUBHBIC, JCAYKTUBHBIC, IO aHAJIOTUH),
JIeNIaTh BBIBOJIBI M 3aKJIFOUCHUS

YyMEHHE TPUMEHATh B IIPOIlECCe IO3HAHMS TOHATUSA (TIpeAMETHBIE |
MeTaInpeIMETHBIC), CAMBOJINYECKHE (3HAKOBBIC) MOJICNIH, UCTIOJIb3yEMbIE B XUMUU,
npeoOpa3oBbIBATH MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE TTPEACTaBICHUS —
XUMUYECKUN 3HAK (CUMBOJ JJEMEHTa), XUMHUYecKas ¢opMyna W ypaBHEHUE
XUMHYECKON Peaklny — MPHU PEIICHUH Y4eOHO-TI03HABATEIbHBIX 3aJ1a4, C YIETOM
ATUX MOJEIBHBIX MPEJACTABICHUM BBISIBIATH M XapPaKTEPHU30BATh CYILECTBCHHBIE
MPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHUUECKUX PEAKIIUMH,
BBISIBJISITh ~ OOLME  3aKOHOMEPHOCTH, MPUYMHHO-CJIEACTBEHHBIE CBSI3U U
MPOTUBOPEUHS B U3yUaEeMbIX MIPOIIECCAX U SIBIICHUSIX.

ba3oBble uccieaoBarTe/IbCKHeE AeiiCTBUSA:

YMEHHUE MCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAa4ECTBE MHCTPYMEHTA
MO3HAHUS, a TaKXKe B KayeCTBE OCHOBBI MJig (OPMHUPOBAHUS THUIIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

IPUOOPETCHUE OIBITa 110 IUTAHUPOBAHUIO, OPraHU3AIMd W IPOBEIACHHUIO
YYCHUYECKHX OKCIIEPUMEHTOB, yMEHHE HaOIoaaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITEJIbHO TMPOTHO3UPOBATH €ro pe3yibTar, (opMyJIupoBaTh 0000IIEHUS U
BBIBO/IBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIIEIOBAHUS, COCTABIATh OTUET
0 MpOJIeNIaHHOM padoTe.

Pabora c undopmanueii:

yMEHHE BBIOMpATh, aHAIM3UPOBATh W HWHTEPIPETUPOBATH HHGPOPMAIHIO
pPa3IMUHBIX BUJIOB U ()OPM MIPEACTaBICHUS, MOJy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIONYJISIpHAsT  JIUTEpaTypa XHUMHYECKOIO COJEpKaHUs, CIPaBOYHbBIC
nocobusi, pecypcbl MHTepHeTa), KPUTUUECKH OIIEHUBATh MNPOTHUBOPEUMBYIO U
HEJ0CTOBEPHYIO HH(MOPMAITHIO;



yMEHHE MPUMEHTh Pa3InyHble METOJbl U 3alpOoChl MPU MOHUCKE U OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX JJIs BBIMOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 33J]a4 ONPEIEIEHHOTO THUIIA, TPUOOPETEHUE ONBITA B
o0JacT UCHOJB30BaHUS  HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHHE KYJIbTYpPO aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSTENIbHO BHIOMpaTh ONTUMAIBHYIO (JOpMY MpeCcTaBICHUS HHPOPMAIIH U
WUIIOCTPUPOBATh PpEIIaeMble 33Ja4d HECIOKHBIMU CXEMaMH, JuarpammaMu,
apyrumu ¢popmamu rpaduki 1 MX KOMOMHALUSAMY;

YMEHHE WCIOJb30BaTh U AaHAIU3UPOBAaTh B Ipoliecce Y4YeOHOH W
UCCIIEJIOBATEIBCKOM N1eATEIbHOCTH MHPOPMAIMIO O BIUSHUHM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIMCTBA W TPAHCIOPTa HA COCTOSIHUE OKpYXKarolehd MNpUpoaHON
Cpelpbl.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe N1eiCTBHA:

yMEHHUs 3aJlaBaTh BOIPOCH (B XOJ€ Juanora v (WIH) JIUCKYCCHUHU) TIO
CylecTBy  oOcyxnaemMoll  Tembl, (OpMYyJIHpPOBaTb CBOM  TPEAJIOKEHUS
OTHOCHUTEJILHO BBIMOJIHEHUS IPEITI0KEHHON 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  NOJYYEHHbIE  pPe3yJbTaThl  IO3HABATEIbHOU
NESATENbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JeJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJIHEHHUS] XUMHUYECKOTO SKCIEpUMEHTa (1a00paTOpHOTO OMbITa,
1abopaTopHOI pabOTHI IO UCCIIEOBAHUIO CBOMCTB BEIIECTB, YU4EOHOTO MTPOEKTA);

yMEHUsI y4eOHOIro COTpYyJHUYECTBA CO CBEPCTHHMKAMU B COBMECTHOM
NO3HABATENIbHOM M MCCIIEIOBATEIbCKOM  AESATENbHOCTH  MPU  PELICHUU
BO3HUKAIOIIMX MPOOJIEeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB W COTJIACOBaHUS
no3unuil (00cyxaeHusi, OOMeH MHEHHSIMH, «MO3TOBbI€ IITYpPMBbD», KOOPAUHALIUS
COBMECTHBIX JICHCTBUM, OIpEICICHHE KPUTEPUEB I[I0 OLIEHKE KadecTBa
BBINIOJIHEHHOM paOOThI U JIPYTHE).

PeryasiTuBHBIE YHMBepcaJbHbIe Y4eOHbIe 1eHCTBUSA:

YMEHUE CAMOCTOATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYIIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO
NeATEeIIbHOCTh, BRIOUpaTh Hanbosee 3(PPeKTUBHBIC CIIOCOOBI pelieHUs] YUYeOHbIX U
NO3HABATENBbHBIX 3aJa4, CaMOCTOSITEIbHO COCTaBJISTh WIM KOPPEKTUPOBATH
NPEIVIOKEHHBIA AITOPUTM  JIEUCTBUM TIPH BBINOJHEHUM 3aJaHUM C Y4YETOM
IOJTyYeHUS] HOBBIX 3HAHUU 00 HM3yyaeMbIX OOBEKTaX — BEIECTBAaX M PEaKIMsIX,
OIICHUBATh COOTBETCTBUE TMOJIYUYEHHOTO pe3yibTaTa 3asBICHHOW IIeJId, YMEHHUE
UCIOJIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUN.

IMPEJMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3ydbTAaTOB IO OCBOCHHUIO 005A3aTE€IHHOTO
coJiepKaHUs, YCTAHOBJIEHHOTO MaHHOW (enepasibHOW pabodeil mporpaMMoHu,
BBIJICNIAIOT: OCBOCHHBIE OOYYaIOIIMMUCS Hay4yHbIE€ 3HAHUS, YMEHHUS U CIOCOOBI



nercTBul, crnenudUUecKue IS IpeAMEeTHOH o0nacth  «XUMHUS», BHUIBI
NEATEIbHOCTH [0  MOJYYEHWID HOBOIO  3HaHWs, €ro HHTEpIpETalnH,
npeoOpa3oBaHUIO U MTPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHUIX.

K koHiry oOyueHusi B 8 kiacce npeMeTHbIe pe3ybTaThl HA 0230BOM ypPOBHE

JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

* PacKpbIBaThb CMBICII OCHOBHBIX XMMHYECKHUX MOHSTUW: aTOM, MOJIEKYJa,
XUMHUYECKUN D3JIEMEHT, MPOCTOE BEUIECTBO, CJIOXKHOE BEIECTBO, CMECh
(oHOpOIHAST M HEOJAHOPOHAs), BaJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAash Macca,
MaccoBas JI0JIsl XUMHUYECKOTO AJIEMEHTa B COCTMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEIHLHOCTh, CTEIEHb
OKUCJICHHS, XMUMHUYECKas peakius, Kiaccupukaius peakiui: peakiuu
COCAMHEHUSI, PEaKIUU Pa3JIOKEHHUS, PEaKIUU 3aMElIeHUs, peaKIuu
0o0MeHa, PK30- U SHJIOTECPMHUUCCKHUE PEAKIINH, TEIII0BOU A(h(EKT peakium,
AIpO aTOMa, JJIEKTPOHHBIN CIIOM aroma, aroMHas OpOuTalb, PaaNyC
aTomMa, XMMHYECKas CBS3b, MOJSPHAA U HEMOJSpPHAs KOBAJICHTHAs CBS3b,
WOHHAs CBsI3b, MOH, KATMOH, aHUOH, PACTBOP, MaccoBas JOJs BEIIECTBa
(mpolieHTHAs! KOHIIEHTPAIKs) B paCTBOPE;

* WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX TOHITHUH H
IMPUMEHSTH 3TH NOHATHUSA IPU OMMCAHUY BELIECTB U UX MPEBPALLICHHUII;

* HCIOJB30BaTh XUMHUYECKYIO) CHUMBOJIMKY [UJII COCTaBJieHUS (HopMyI
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIUN;

e ONpEACNSITh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHECHUSX,
CTENEHb  OKHUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCJUHEHUSX,
MPUHA/JIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJAcCy COEAUHEHHM MO
dbopmyiiam, BHUJ XUMHUYECKOW CBSI3M (KOBaJEHTHass M HOHHAs) B
HEOPTraHUYECKUX COCAUHEHUSX;

e packpeiBath cmbica [lepuogmueckoro 3akona J[. M. Menneneena:
JEMOHCTPUPOBATh MOHUMAHHE MEPUOANYECKONM 3aBUCUMOCTHU CBOICTB
XUMUYECKUX JJIEMEHTOB OT HMX MoJoxeHus B Ilepuogmueckoin cucreme,
3aKOHOB COXPAHEHHMS MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTajipo;

e ONWCHIBATh M XapakTepu3oBaTh TabmuuHyio (opmy Ilepuoamaeckoit
CHUCTEMbl XHMHYECKHX DJJEMEHTOB: pa3auyaTh I[OHATHS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)», maneie u
OOJbIIIE TEPUOJbI, COOTHOCUTH OOO3HAUEHMS, KOTOPHIE HMEIOTCA B
tabmuue «llepuoguueckass cucrtema Xxumudeckux »siemeHtoB [ U.
MenpeneeBay € YHCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsij siipa, 00IIee YUCIO AIEKTPOHOB
U paclpeesieHHe UX M0 SJIEKTPOHHBIM CII0SIM);

KJIacCU(UIIUPOBATh XUMUUYECKUE DJIEMEHThI, HECOPraHUYECKUE BEIECTBA,
XUMUYECKUE peakiuu (10 YKCIy W COCTaBYy YYAaCTBYIOIIMX B PEAKIIUU
BEIIECTB, M0 TeIUIOBOMY (D deKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIHME XHUMHYECKHE CBOWMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/Iasi ONMUCAHUE TTPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHHM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX Kau€CTBEHHOI'O
COCTaBa, BO3MOYKHOCTHM TMPOTEKAHUS XHUMHYECKUX IPEBPAIICHUI B
Pa3UYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYHO MacChl
BEILIECTB, MAaCCOBYIO JOJIF0 XUMHYECKOTO JJeMEHTa Mo Qopmylie
COEMHEHUSI, MACCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, MPOBOAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOWU PEaKIUU;

IPUMEHSTH OCHOBHBIE OINEPAllMU MBICIUTEIIbHON JEATEeIbHOCTH — aHaJIU3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KiIacCcu(uKaluio,
BBISIBJICHUE TMPUYUHHO-CJIEACTBEHHBIX CBSI3€M — MJI1 U3Yy4YEHUs CBOICTB
BEIIECTB U XHMHUYECKHX pPEAKLHM, €eCTeCTBEHHO-HAyYHbIE METO/bI
NMO3HAHUA — HAOIIOJEHHE, W3MEpPEHUEe, MOJCIUPOBAHUE, JKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CIEIOBATh  MpaBWJaM  TMOJIb30BAHUS ~ XMMHYECKOM  TOCYAOM U
7a00paTOpHBIM  O0OpYJOBAaHHEM, a TakKXKe IMpaBWiaM OOpaIlleHHUs C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMH TI0 BBIIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO H COOUpPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOPOJAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pPacTBOPOB C OMPEACTEHHON MAacCOBOM JOJIEM PACTBOPEHHOIO BEIECTBA,
IJIAHUPOBAaTh M MPOBOJUTH  XUMHUYECKHE  SKCIHEPUMEHTHl MO
pacro3HaBaHUIO PACTBOPOB ILIEJIOYEH U KUCIOT C MOMOUIBIO WHIUKATOPOB
(;makmyc, dhenondTanenH, METUIOPAHXK U IPYTHUE).

K xoHIy 00ydeHus B 9 kjacce npeIMETHbBIE PE3yNbTaThl Ha 0a30BOM YPOBHE
JOJHKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

pPacKpbIBaThb CMBICI OCHOBHBIX XWMHMUYECKHUX NOHATHWA: XWMHUYECKHU
JJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTUOH, aHWOH, IIPOCTOE BELIECTBO,
CJIIOKHOE BELIECTBO, BAJIECHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTEIICHb
OKHUCJIEHUS, XUMUYECKas peaKusi, XUMUYECKasl CBA3b, TEIIOBOU 3(P(DeKT
peakuud, MOJb, MOJISIPHBIA  OOBEM,  pacTBOp,  BJIEKTPOJIMTHI,
HEDIJIEKTPOJIUTHI, JJIEKTPOJIMTHYECKAST IUCCOLMALMUA, PEAKLHUH HOHHOIO
oOMeHa, KaTaqu3arop, XHMHUYECKOE paBHOBECHE, OOpaTUMble U



HeoOpaTUMBbIE pEaKlUM, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PpEaKIINH,
OKHCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTAaHOBJICHHUE,
ajuiotTponusi, aMm(pOTEPHOCTh, XUMHUYECKasi CBSI3b (KOBaJCHTHAs, MOHHAs,
METAJUTMYECKasi), KpUCTAIUIMYECKAass pEeHIETKa, KOPpO3Usl METaJlIoB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peaklUuH, TMpeaeabHO JOMyCTHUMas
koHueHtpanusa [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TOHATHH U
MPUMEHSITh 3TH TOHATHUS MPU ONMMCAHUM BEUIECTB U UX MPEBPAILICHUII;
UCIIOJIb30BAaTh XUMUYECKYI0O CHUMBOJIMKY JJIS COCTaBJICHHUS (HOPMYT
BEILIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

ONPEAEIIATh BAJICHTHOCTh U CTENIEHb OKUCIEHUSI XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUSIX PA3JIUYHOTO COCTaBa, IMPUHAJIEKHOCTh BEIIECTB K
onpenen€éHHOMY KJacCy COEIMHEHHH 1o (opmysiaM, BUJ XUMHUYECKON
CBsI3U (KOBAJEHTHAs, WOHHAs, METaJUIMYEeCKasi) B HEOPraHMYECKHUX
COCIMHEHMSIX, 3apsij MOHA MO0 XUMHUYECKOU (opMmyJie, XapakTep Cpenbl B
BOJHBIX PAaCTBOPAX HEOPraHMYECKUX COCIMHEHUM, THUIl KPUCTAJUITMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpeiBath cmbich Ilepuogmueckoro 3akona [J[. M. MeHnneneeBa u
JEMOHCTPUPOBATh €ro IOHHMMAHUE: OIKCHIBATh W XapaKTepU30BaTh
tabmunyio Gopmy Ilepuoanueckoil cUCTeMbl XMMHUYECKUX SJIEMEHTOB:
paznuarh TMOHSATHS «rjaBHas mnoarpynmna (A-rpynmna)y U «modouyHas
noarpynna (b-rpynmna)», manble u OOJbIIME MEPUOIBI, COOTHOCHUTH
0003HaueHUs, KOTOPHIE WMEIOTCA B TMEPUOIUYECKON Tabmuie, C
YUCJIOBBIMU  XapaKTEpUCTHKAMH  CTPOCHHUSI  aTOMOB  XUMHUYECKHUX
JIEMEHTOB (coCTaB M 3apsia  sApa, o0OIlee 4YUCIO DJIEKTPOHOB U
pacmpenieseHue HMX T0 JJICKTPOHHBIM  CJI0SIM), OOBSICHATH 0OOIIHE
3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COCIUHEHUMN B
npejenax MaliblX MEPUOJIOB U TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HX
aTOMOB;

KJ1acCu(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTraHWYECKUE BEIIECTBA,
XUMHUYECKHEe peakiuu (10 4YMCIy W COCTaBy YYAaCTBYIOIIMX B PEAKIIUU
BEIIECTB, MO TEIIOBOMY 3P (HEKTy, IO U3MEHEHUIO CTEMEHEH OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATh) OOIIME W cCrenuuueckue XUMHYECKUE
CBOMCTBA TIPOCTBHIX U CJOXHBIX BEIIECTB, MOJATBEPXKIasl OIKMCaHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIMX
XMMHUYECKUX PEAKIUN;

COCTaBIIATb YPAaBHEHUS BJEKTPOJIUTUYECKOW IHCCOLMAIMU  KHUCIOT,
LIEJI0YEH U COJIEH, MTOJHBIE U COKPAILIEHHBIE YPABHEHHUS PEAKLIMII HOHHOTO



oOMeHa, ypaBHEHHUs peaKlHii, TMOATBEPKAAIINX CYIIECTBOBAaHUE
TEeHETHYECKOM CBSI3U MEXKy BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ITHX PEaKIIni;
MPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TPOTEKAHUSI XWMUYECKHX TMPEBpPALIEHUNH B Pa3TUYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO  MacChl
BEIIIECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO »JJIeMEHTa 10 (dopmye
COEIMHEHMsI, MaCCOBYIO JIOJIO BEIIECTBA B PacTBOPE, MPOBOJUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEeaKInu;

co0JIr01aTh [paBuia MOJIb30BaHUS XUMHUYECKOHN MOCy 101 U
7a00paToOpHBIM  OOOPYJIOBAaHMEM, a TaKXke ImpaBujia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMH 110 BBITIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB MO TMOJYYEHUIO M COOUPAHUIO
ra3oo0pa3HbIX BeIIeCTB (AMMHAKa U YTJIEKUCIIOTO rasa);

MPOBOJIUTh  PEAKIMH, TOATBEPKIAIOININE  KAYSCTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHUA-, OPOMHUI-,
uonua-, kKapbonat-, ¢ocdar-, CwIMKaT-, Cyiabhar-, THIPOKCUI-HOHBI,
KaTHUOHbI aMMOHHUS ¥ HMOHBI HM3YYEHHBIX METAIOB, MPUCYTCTBYIOUIUE B
BOJHBIX PacTBOpaX HEOPTAHMUECKUX BEIICCTB;

MIPUMEHSATh OCHOBHBIC OIEPAIlMH MBICTUTEIIBHON JEATCILHOCTH — aHAIIN3
U CHHTE3, CpaBHEHHE, OOOOIICHWE, CHUCTEMAaTHU3aIIO, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSA3€H — JJIi WM3Y4YEHHUs CBOWCTB BEIIECTB U
XUMHYECKUX PEAKIUH, €CTeCTBEHHO-HAyYHbIE METOAbl TO3HAHUS —
HAOJIFOICHUE, M3MEpPEHHEe, MOJCIMPOBAHNE, SKCICPUMEHT (peajbHBIM M
MBICIICHHBI ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
Kosun4yecTBo 4acoB DIeKTPOHHbIE
HaumeHoBanue
Ne (uu¢possbie)
pa3aeyioB U TeM Koutpoasnbie | IlpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
NPOrpaMmsblI padoThI padoThI
pecypchl
Pazpnea 1. I[lepBoHayanbHble XUMHYECKHE IOHATHS
XuMHsT — BaKHaA
o0racThb
11 €CTECTBO3HAHUS U 5 ) bubnuorexa [JOK
' MPaKTUYECKOM https://m.edsoo.ru/7f41837¢
NEeSATETbHOCTH
YeJIoBeKa
12 BemecTtra u 15 1 bubnuoreka [JOK
' XUMHUYECKHE PEAKIHH https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20

Pa3nes 2. BaskHelilumne npeacTaBuTeN N H

COPraHuv4eCKMUX BEIieCcTn

21 Bosayx. Kucnopon. 6 bubnuotexa [JOK
' [Tonsarue 00 okcumax https://m.edsoo.ru/7f41837¢
27 Bognopon. Ilonsitue o 2 1 bu6muoreka [IOK
' KHCJIOTaX U COJIIX https://m.edsoo.ru/7f41837¢
Bopna. PactBopsl. Bu6 LIOK
HOJIHOTEKA
2. I1 1 1
3 onsTHe 06 > https://m.edsoo.ru/7f41837¢
OCHOBAaHUIX
OCHOBHEBIE KIACCHI Bu6 LIOK
HOINOTEKA
24 11 1 1
HeopraHqu\,CKHX https://m.edsoo.ru/7f41837¢c
COEIMHEHNH
Hroro no pazneny 30

Pa3znen 3. llepuoguueckuii 3axon u [lepuoaudeckas cucrema xumuuyeckunx 31emenTon /1. U.

MemnaeeeBa. CTpoeHne aToMOB. XUMHYeCKas CBA3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbIE peaKnuu

[Tepronnueckuii 3aKOH
u [lepunonnueckas

31 CHCTEMA XUMHYECKUX 7 but6mmoreka [{IOK
anemenToB . H. https://m.edsoo.ru/7f41837¢
Menpeneena.

Crpoenue atoma
XuMUYecKas CBA3b.

19 OKucCIuTENbHO- ? ) but6mmoreka [JOK
BOCCTAHOBHUTEIILHBIC https://m.edsoo.ru/7f41837¢
peakiumn

but6mmoreka [JOK
Hroro mo pasnery 15 https://m.edsoo.ru/7f41837¢



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

Pe3epBHOE Bpems

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢
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https://m.edsoo.ru/7f41837c

9 KUIACC

Ne
n/n

HaunmenoBanue
pa3aesioB u TeM
NMPOrpamMmmbl

KoauuyecTBo yacoB

KonTtpoJbHble

Bcero
padoTsbI

IIpakTHyeckue
padoThI

DJIEeKTPOHHBIE
(uudgposbie)
o0pa3oBaTejibHbIE

pecypcsl

Pa3nen 1. BemecTBo 1 XMMU4ecKHe PeaKuu

1.1

[ToBTOpEHME U
yri1yOJeHre 3HaHUH
OCHOBHBIX Pa3/I€IOB
Kypca 8 Kkiacca

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

1.2

OcCHOBHEIE
3aKOHOMEPHOCTH
XUMUYECKUX PEAKITUN

bubaunoreka [JOK
https://m.edsoo.ru/7f41a636

1.3

DNeKTpOoUTHYECKas
JIACCOIHAAIS.
XUMHUYECKUE peaKIuu
B pacTBOpax

bubnuorexa [JOK
https://m.edsoo.ru/7f41a636

Hroro no pazgeny

17

Pa3gen 2. HeMeTaJJILI M X CO€IHHEHUS

2.1

Oo6mas
XapaKTEePUCTHKA
XUMUYECKHUX
anemeHToB VIIA-
rpynmnsl. ['agorexnsl

Bbubnuoreka [JOK
https://m.edsoo.ru/7f41a636

2.2

Oo6mas
XapaKTEePUCTHKA
XUMUYECKHUX
anemeHToB VIA-
rpynnsl. Cepa u eé
COETUHEHUS

bubnuorexa [JOK
https://m.edsoo.ru/7f41a636

23

Oobmas
XapaKTepUCTHKA
XUMHUYECKUX
31eMeHTOB VA-
rpymmsl. A30T,
¢bochop u ux
COEIMHEHUS

but6mmoreka [{OK
https://m.edsoo.ru/7f41a636

24

O06mmas
XapaKTepUCTHUKA
XUMHYECKHUX
aneMeHToB [VA-
IPYIIIBL. YTIEpOa U
KPEMHHI U UX
COCIMHEHMS

but6mmoreka [{OK
https://m.edsoo.ru/7f41a636



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

Hroro no pazneny

25

Pa3gen 3. MeTaJJIbI M BX CO€IHHEHUS

31 OO0mue cBoiicTBa 4 bubnuorexa [JOK
' METAJJIOB https://m.edsoo.ru/7f41a636
39 Baxneiime MeTaibl 16 bubnuoreka [JOK
' U UX COEIUHEHUS https://m.edsoo.ru/7f41a2636
Hroro no pazneny 20

Pa3znen 4. Xumus u oxkpy:kamomas cpeaa

BemectBa u
4.1 MaTepUaIbl B )KU3HU 3 bubmoreka [IOK
. b https://m.edsoo.ru/7f41a636
qeJI0BEKA
Hroro mo pazaeny 3
PesepBHOE Bpems 3 bubmmoreka [OK
b b https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO 68
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ITOYPOYHOE INTAHUPOBAHUME

8 KVIACC
KoauvecTBo yacos DIeKTPOHHBIE
Ne aTa ndpoBbie
Tema ypoka A unpp
n/n Bcero U3yYeHUs o0pa3oBaTe/ibHbIEC
pecypcbl
[Ipenmer xumun. Pons xumun B
1 JKU3HU UenoBeka. Tena u 1 bubmotera [IOK
' https://m.edsoo.ru/ff0d210¢
BEIECTBA

) ITonsiTe 0 MeTOIaX MO3HAHUS B 1 bubmuoreka [{OK
XUMHUH https://m.edsoo.ru/ff0d227¢
[IpakTrueckas padora Ne 1
«IIpaBuna paboTsl B

3 1a00paTOPUH U IPUEMBI 1 bubmorexa OK

patop P https://m.edsoo.ru/ff0d23dc
oOparieHus ¢ 1abopaTOPHBIM
000pyI0BaHUEM)

4 YucThle BelecTBa U CMECH. | bubmnoreka IJOK
CrniocoObl pa3aeneHus: cmecei https://m.edsoo.ru/ff0d26¢ca
[IpakTuueckas padora Ne 2

5 «Paznenenue cmeceli (Ha | bubnmorexa [JOK
MIPUMEPE OYUCTKHU MTOBAPEHHOMN https://m.edsoo.ru/ff0d28¢8
COJIN)»

bu6auoreka [IOK
6 ATto oJe 1
TOMBLH MOJICKY BT https://m.edsoo.ru/ff0d2a6¢
XHUMHUYECKHE DIEMEHTEI. 3HaKU
7 (CUMBOJIBI) XHMHUYECKUX 1 bubmorera [IOK
https://m.edsoo.ru/ff0d2be8
3JIEMEHTOB

8 IIpocThie 1 clIOKHBIE BEIIECTBa 1 bubmmorexa [IOK

P . https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJICKYIAPHOE YUCHUE 1 bubmmorera [TOK

yAp y https://m.edsoo.ru/ff0d2d50
3aK0H MOCTOSIHCTBA COCTaBa

10 BellecTB. XUMu4eckas popmyia. | bubnuorexa [JOK
BaneHTHOCTE aTOMOB https://m.edsoo.ru/ff0d2eae
XUMHYECKHUX DIIEMEHTOB
OTHOCHUTENbLHAS aTOMHAas Macca.

11 OTHOCHUTENLHAS MOJIEKYIIPHAs 1 bubmorexa LOK

yip https:/m.edsoo.ru/ff0d323c
Macca

12 MaccoBas 10J11 XHMHYECKOTO 1 bu6mmoreka [JOK
AJIEMEHTA B COCJIMHCHUU https://m.edsoo.ru/ff0d350c¢

13 KoauuectBo BemecTBa. Moib. | bubnuorexa [JOK
Monspnas macca https://m.edsoo.ru/ff0d5230

14 du3nyeckre U XUMUYECKHE | bu6mmorexa [JOK

sIBIICHHS. XUMUYeCcKast peaKkuuAg

https://m.edsoo.ru/ff0d37fa



https://m.edsoo.ru/ff0d210c
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https://m.edsoo.ru/ff0d2a6c
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[Ipu3nHaku u yciosus

bu6mmorexa [JOK

15 MPOTEKAHUA XUMHUYCCKUX
poreka https://m.edsoo.ru/ff0d3al6
peakuui
3aKOH COXpaHEHMsI MacChl
16 BEILIECTB. XUMUYECKUE bubmmorexa [IOK
B ' https://m.edsoo.ru/ff0d3b88
ypaBHEHUS
Brruncnenust KonuyecTBa, MacChl
17 BEILIECTBA 110 YPAaBHEHUSIM bubmmorexa [TOK
B yp . https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEeaKIni
Knaccudukanus XuMHuecKux
18 peaxiuii (CoeIMHEHNs, bubnuotexa [JOK
pAa3JIOKEHUA, 3aMEILICHMUS, https://m.edsoo.ru/ff0d3{34
oOMeHa)
M. B. JIoMOHOCOB — yUY€HBIii-
19 sHIKIoneaucT. O6o0uieHue u bubmmorexa [TOK
H AHCT. Hf https://m.edsoo.ru/ff0d40c4
CUCTeMaTHU3alusl 3SHAaHHUH
KonTponbnas padora Nel no
20 TeMme «BelecTBa 1 XuMHUYECKUe bubmmorexa [IOK
= https://m.edsoo.ru/ff0d4290
peakuum»
Boznyx — cmecs rasos. Cocras
21 Bo3ayxa. Kuciopon — snemenr bubmmorexa LIOK
A% poA https://m.edsoo.ru/ff0d448e
U npocTtoe BemecTBo. O30H
Ou3NYecKue 1 XUMUIECKHE
2 CBOICTBa KHCIIOpOAa (peaKiuu bubnuorexa [JOK
OKucJeHus, ropenue). [lonsatue https://m.edsoo.ru/ff0d4614
00 okcuaax
CrniocoOslI MoTy4eHus KUCIopoia
” B JIa0OpaTOpUu U bubnuorexa [IOK
IIPOMBILUIEHHOCTHU. [Ipumenenue https://m.edsoo.ru/ff0d497a
KHCIIOpOJa
TennoBoii 3pPexT XuMUIecKoi
peaxIuu, MOHSITHE O
24 TEPMOXMMHYECKOM YPaBHEHUU Bu6mmorexa [IOK
P P ’ https://m.edsoo.ru/ff0d4790
9K30- U SHAOTEPMUUYECKHUX
peaKIusax
TomumBo (HedTh, yroas u
25 MeTaH). 3arps3HeHHE BO3ayxa bubmorexa LOK
AP yxd, https://m.edsoo.ru/ff0d4c4a
CIOCOOBI €ro MpeAoTBpAIlCHHUs
[IpakTuueckas pabora Ne 3 o
26 teme «Ilomyyenue u cobupanue bubnuotexa [JOK
KHCIIOPOJA, U3YUYEHHUE Er0 https://m.edsoo.ru/ff0d4ae2
CBOMCTB»
Bonopon — snemeHT u mpocroe
P P bubmuoreka [JOK
27 BemecTBO. Haxoxxnenne B

npupoe

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d3a16
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dumsnyeckre 1 XUMHUUYECKHE

28 CBOICTBa BOJIOPO/IA. bubmnorexa [IOK
https://m.edsoo.ru/ff0d4dd0
[Ipumenenune Bogopoaa
bu6mmoreka [JOK

2 Howstie o kucaoTax  COMIX https://m.edsoo.ru/ff0d50d2

30 Crioco0sI MoTy4eHHs BOAOPOIa B bubnmorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuyeckas padora Ne 4 o

31 teme «[lomydyenue u cobupanue bubnuoreka [JOK
BOJAOPOJA, U3YUYEHHE €T0 https://m.edsoo.ru/ff0d4{42
CBOWCTB»

1 Monspablii 00bEM ra3oB. 3aKOH bubnuoreka [IOK
ABoraznpo https://m.edsoo.ru/ff0d542e
Brranciaenust 00néma,

1 KOJIMYECTBA BENIECTBA ras3a o bu6mmoreka [IOK
€ro U3BECTHOMY KOJIMYECTBY https://m.edsoo.ru/ff0d55a0
BEIIeCTBa UIN 00bEMY
Brruucnenust 00€MOB ra3oB 1o

34 YPaBHEHHUIO PEaKMu Ha OCHOBE bu6mumorexa [IOK
3aKOHa OOBEMHBIX OTHOILIEHUHN https://m.edsoo.ru/ff0d5708
rasoB

35 duznyecKkre 1 XUMHYECKHe bubmuoreka [JOK
CBOMCTBA BOJILI https://m.edsoo.ru/ff0d587a

16 CocraB ocHoBaHui. [Tonsitue 00 bubmuotexa [JOK
AHAMUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pactBopuTeb.

37 Hacrimmennble ¥ HeHACHIIIIEHHEBIE bub6aunoreka [IOK
pacTBOpbl. MaccoBast 107151 https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOPE
[IpakTuueckas pabora Ne 5 o
teme «IIpurorosienne

38 PacTBOPOB C ONpPECTEHHON bubmorexa HOK

B N . https://m.edsoo.ru/ff0d5eba
MacCOBOM 10JIeil paCTBOPEHHOTO
BEILIECTBA»
Kontponbnas padota Ne2 mo
39 teme «Kucnopoa. Bonopon. bubnmorexa LHOK
https://m.edsoo.ru/ff0d6342
Bona»

40 OKcCHUIBI: COCTaB, bubmuoreka [JOK
KJaccu(uKaus, HOMEHKIIATypa https://m.edsoo.ru/ff0d664e
[Tonyuenue n xummueckue

41 CBOMCTBA KMCJIOTHBIX, OCHOBHBIX bubmmorexa [IOK

’ https://m.edsoo.ru/ff0d664¢
¥ aM(OTEpHBIX OKCHJIOB

4 OcHOBaHUSI: COCTaB, bub6anoreka [IOK
KJaccuguKanus, HOMEHKIaTypa https://m.edsoo.ru/ff0d67ca

43 [Tomy4yenue n xuMHuuecKue bub6mnoreka [IOK
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CBOMCTBA OCHOBaHUM

https://m.edsoo.ru/ff0d67ca

44 Kucnorsl: coctas, bubmuorexa [JOK
KJaccu(uKaius, HOMEHKIIATypa https://m.edsoo.ru/ff0dfee2
45 [Tonyuenne n xummuueckue bubnuorexa [IOK
CBOMCTBA KUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeanue): HOMCHKIATYpa,
46 CHOCOéBII) Hl([)JIy‘I)GHI/ISI, yp bubmorexa HOK
. https://m.edsoo.ru/00ad9474
XUMUYECKHUE CBOWCTBA
[IpakTuueckas padota Ne 6.
Pemienue skcnepuMeHTAIbHBIX
47 3a7a4 1o Teme «OCHOBHBIE bubmorexa HOK
https://m.edsoo.ru/00ad9b7c
KJIACCHI HEOPTAaHUYECKUX
COEIMHECHUIN
I'eneTnueckas CBsI3b MEKIY
48 KJIACCAaMH HEOPTaHUYECKUX Bubmmorexa LIOK
. https://m.edsoo.ru/00ad9a50
COCTMHEHU I
49 O000I11IeHNE U CUCTEMATH3ALUS bubmnoreka IJOK
3HaHUH https://m.eds00.ru/00ad9cb2
KonTponsnas pabora Ne3 o
50 TeMe "OCHOBHBIE KJIACCHI bubmmorexa [IOK
. https://m.edsoo.ru/00ad9ela
HEOPraHWYECKUX COCTMHEHUM
IIepBble nONBITKN
51 KJIaccu(UKAUN XUMHYECKIX bubnuoreka [IOK
aneMeHToB. [TonsATHE O rpynmax https://m.edsoo.ru/00ad9ffa
CXOJTHBIX JIEMEHTOB
[Iepronnueckuii 3aKOH U
5 [lepuonuueckast cucrema bubnuorexa LIOK
XUMHUYECKUX 3jiemeHToB J[. 1. https://m.edsoo.ru/00ada52¢
MenpeneeBa
53 [Iepuoasl, rpynmsl, NOATPYIIIILI bubmmorexa [JOK
https://m.edsoo.ru/00adas52¢c
54 Crpoenue atomoB. CoctaB bubnunoreka [JOK
aTOMHBIX saep. M3orornbl https://m.edsoo.ru/00ada342
CTpoeHue IEKTPOHHBIX
55 000J109€K aTOMOB AJIEMEHTOB bubmuorexa [JOK
[Iepuonnueckont cucremsr /. U. https://m.edsoo.ru/00ada6bc
MenaeneeBa
XapakTeprucThUKa XUMHYECKOTO
56 3JIEMEHTA I10 €TO0 MOJI0KEHUIO B bubmuotexa [JOK
[Iepuonnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [leprnoanueckoro
57 3aKOHA JUI Pa3BUTHS HAYKU U bubnuorexa [JOK

npaktuku. J[. 1. MenaeneeB —
YYEHBIM, IEArOT U IPaXKJaHUH

https://m.edsoo.ru/00ada96e
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PesepBHeIit ypok. O600IICHHE 1

58 cHCTeMaTH3aIrs 3HaHMH / | bubmuoreka [JOK
Bcepocculickas mpoBepoyHas https://m.edsoo.ru/00adb33c
pabora
KonTtponsHas padora Ne4 mo
teMe «CTpoeHue aToma.

59 Xumudeckas CBsI3b» / 1 buGmotera [JOK

. https://m.edsoo.ru/00adb486
Bcepocculickas mpoBepoyHas
pabora

60 DIEeKTPOOTPULIATETLHOCTh | bubnmoreka [JOK
aTOMOB XMMHUYECKHUX JICMECHTOB https://m.edsoo.ru/00adaab8

bu6mmoreka [JOK

61 HomHast Xuuireckas cassp ! https://m.edsoo.ru/00adac34

2 KoBanentnas nosnsipuas 1 bubnuoreka [JOK
XUMHUYECKAs CBA3b https://m.edsoo.ru/00adaab8

63 KoBanienTHas HenonsipHas | bubnuorexa [JOK
XUMHYECKAS CBS3b https://m.edsoo.ru/00adaab8

64 CreneHb OKUCTICHUS 1 bubmorexa HOK

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

65 OKHUCITUTEITBHO- | bubmuoreka [JOK
BOCCTAaHOBHUTEJIbHBIE PEAKLIUU https://m.edsoo.ru/00adb076

bu6mmorexa [JOK

66 OKHUCIUTENN U BOCCTAHOBUTEIIH 1 hitps://m.edsoo.r/00adb076
PesepBHeIit ypok. O600IIcHHE 1

67 CHCTeMaTH3aIns 3HaHUH 110 TeMe | bubmuoreka [JOK
«Crtpoenne atoma. XUMHYECKast https://m.edsoo.ru/00ad9cb2
CBSI3b»

68 PesepBublit ypok. O6o0mieHue u | bubnuoreka [IOK
CUCTEMAaTH3alMs 3HAHU N https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I1O 68
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9 KUIACC

Koua- JlaTa u3yueHus DJIeKTPOHHbIE
Ne BO nudpoBLIe
Tema ypoka bp
n/n 4acoB o0pa3oBaTejibHbIE
pecypcbl
ITepronnueckuii 3akoH. [lepuonnueckas
1 cHUCTeMa XMMUYECKUX 3emMeHToB /. U 1 bubmorexa LHOK
T https://m.edsoo.ru/00adb59e
Meuneneena
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
2 XUMHUYECKHUX IJIEMEHTOB MEPBBIX TPEX 1 bubmorexa HOK
p P https://m.edsoo.ru/00adb6b6
MepPHOJIOB

3 Knaccudukanus u HoMeHKIaTypa 1 bu6nmmoreka [IOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buabsl XuMHUUecKoOU CBSI3H U THITBI 1 bu6mmorexa [IOK
KPUCTALIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KonTtponsHast padora Nel mo teme

5 «IToBTOpEHuE U yrirydeHue 3HaHui 1
OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiaccay

6 Knaccudukanus XuMu4eckux peaxiuii mo 1 bubnumoreka [IOK
pa3JIMYHBIM IIpU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XMMUYECKOI

7 eakuu. IToHITHE O TOMOT€HHBIX U 1 bubmorexa LOK
p ' https://m.edsoo.ru/00adbe9a
FeTEPOreHHBIX PEAKIIMIX
[TonsiTHEe 0 XUMHUUECKOM PAaBHOBECHH.

2 @DakTOpPBI, BAUSIOIINE HA CKOPOCTh | bubnuorexa [JOK
XMMHYECKOW PEaKIMU U MOJ0KEHUE https://m.edsoo.ru/00adc28c
XHMHYECKOTO paBHOBECHS

9 OKHCIUTETbHO-BOCCTAHOBUTEIHHBIC | bubmmoreka [JOK
peaknun https://m.edsoo.ru/00adcade
Teopus 2AEKTPOIUTUYECKON

10 nuccormanuu. CHIIBHBIE U clIa0bIe 1 bubnnorexa LIOK

' https://m.eds00.ru/00adcd68
AIIEKTPOIUTHI
11 Hounrle ypaBHEHUS peaKIui 1 Bubmaorexa ITOK
yp peartl https://m.edsoo.ru/00add448
XUMHUYECKHUE CBOMCTBA KUCIIOT U
12 OCHOBAHHI B CBETE IIPEACTABICHUNA 00 1 bubnmorexa [IOK
. peA https://m.edsoo.ru/00add5d8
ANEKTPOIUTUYECKON AUCCOLIMAIIII
XUMHUYECKHUE CBOMCTBA COJIEU B CBETE
13 [IPEICTABIIEHUNA 00 DIIEKTPOIIUTHYECKON 1 bubnmorexa LOK
p p https://m.edso0.ru/00add8b2
IUCCOLIUAINU
bu6mmorexa [IOK
14 [MousaTue o ruapoanse coiei 1
AP https://m.edsoo.ru/00add9d4
. buobnmnoreka [JOK
15 O0001IeHNEe U cCUCTEMATH3AlNs 3HAHUHI 1 &

https://m.edsoo.ru/00addd12
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[Ipaktuueckas padora Ne 1. «Pemenue

Bbubnuoreka [JOK

16
SKCIIEPUMEHTAJIBHBIX 33]1a9) https://m.edsoo.ru/00addbfa
KonTtponbHast padora Ne2 o reme

17 «DNEKTPOIIUTUYECKAS] TUCCOLUALIUS bubmmorexa [TOK

P A HHatit. https://m.edsoo.ru/00addec0
XUMHYECKUE PEAKIIMU B PACTBOPAX»

18 OO01mas xapakTeprCcTHKa raJoreHOB. bubnuotexa [JOK
XHUMHUYECKUE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XmopoBogopoa. CosisiHast KHCIIOTA,

19 XUMHUYECKHUE CBOMCTBA, OTyUYCHHE bubmorera [TOK

’ Y ’ https://m.edsoo.ru/00ade104
IIPUMEHEHNE
[IpakTuyeckas padora Ne 2 o reme
20 «ITomyueHue CoITHON KUCIOThI bubmorexa HOK
y N 3 ’ https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONCTB»
Briuncnenust no ypaBHEHUSIM
21 XAUMHUYECKUX PEaKIuid, €CJI OJUH U3 bubmorexa HOK
pearti, A https://m.edso0.ru/00ade488
peareHToB J1aH B U30BITKE

” OO0mmas xapakTepucTruka 3J1eMeHTOB VIA- bubmmoreka [JOK
TPYIIIIBI https://m.edsoo.ru/00ade64a
ATIoTponHBIE MOIU(MUKAIIUN CEPHI.

23 Haxomrz)leHHe cepul I/I(beé coenHHeII)mﬁ B bubnmorera [TOK

p . https://m.edsoo.ru/00ade64a
npupoae. XMMHUYECKHE CBOKWCTBA CEPhI

24 CepoBogopoj1, cTpoeHHE, (PU3HUECKUE U bubnmnoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuapl cepbl. CepHas KUCIOTA,

25 dbuznyecKkrue 1 XUMUIECKIE CBONCTBA bubmmorexa TIOK

’ https://m.edsoo.ru/00adea28
MpUMEHEHNE
XHUMHUYECKUE PEAKLINH, JIEKAIINE B
OCHOBE IIPOMBIIIIIEHHOTO CII0c00a
26 MOJTYYEHHS] CEPHON KUCIIOThI bubmorexa [OK

y p ’ . https://m.edsoo.ru/00adec8a
XUMHUECKOE 3arpA3HEHUE OKPYIKAIOIIEH
Cpe/ibl COeTMHEHUSIMU CEPbI

7 Beruucnenue MaccoBOM J10JIM BBIXO/1a bubmuoreka [JOK
MPOAYKTA PEAKIAU https://m.edsoo.ru/00adec8a
OO0m1as xapakTepucTUKa 3JIEMEHTOB V A-

)8 rpynmnsl. A30T, pacipoCTpaHEHHE B bubnnorexa [JOK
npupojie, PU3NYECKUue 1 XUMUUYECKHE https://m.edsoo.ru/00adeeab
CBOMCTBA

29 AMMHaK, ero Gpu3n4ecKue 1 XUMHYECKUEe bub6nmoreka [IOK
CBOICTBA, MTOJTYYECHUE U TPUMEHEHUE https://m.edsoo.ru/00adf004
[TpakTuueckas padora Ne 3 o Teme

30 «lTomyuenne aMmmuaka, U3y4eHue ero bubmmorexa TIOK

. y » 13Y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas Kuciora, e€ pusndeckue u bubmuorexa [JOK
XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306

32 Hcnonp30BaHue HUTPATOB U COJIEH bubmmoreka [IOK
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aMMOHMS B KAYECTBE MUHEPAIIbHBIX
yaoOpeHuii. XuMU4eCcKOe 3arpsi3HeHHE
OKPY’KaIOIIEeH cpe/ibl COEUHEHUSIMHU
aszora

https://m.edsoo.ru/00adf518

®dochop. Okcun dpocdopa (V) u

bubnuoreka [JOK
33 ochopHas KuciaoTa, GU3nIecKue u
ocpop N ¢ https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOJTYyUYCHHE
Hcnonb3oBanue hocdaToB B KauecTBe
34 MHUHEPAIBHBIX YI00OpeHUil. 3arpsi3HEHHE bubnnorexa LIOK
p . yAODP - arp https://m.edsoo.ru/00adfc20
MPHUPOJTHOM cpeanbl hocharamu
15 VYrnepon, pacnpocTpaHeHue B IPUPOJIE, bubnuotexa [JOK
buznyeckue 1 XUMUIECKIe CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcupl yraepoja, ux Gpusndeckue u
16 XUMUYECKHE CBOWCTBA. DKOJIOTMYECKUE bubmuorexa [JOK
po0JIEMBbI, CBSI3aHHBIE C OKCUIIOM https://m.edsoo.ru/00adfebe
yraepoaa (IV)
N bubnuorexa [JOK
37 VYronpHas KUCIIOTa U €€ COIIN
https://m.edso0.ru/00ae006¢
[IpaxTuueckas padota Ne 4 o Teme
18 "[Tomy4yeHue yriieKucioro rasa. bubnuorexa [JOK
KadectBenHnas peaxiys Ha kapOoOHaT- https://m.edsoo.ru/00ae027¢
HOH"
[TepBoHauaNbHBIC TOHATHS 00
39 OpraHMYeCcKUX BeIIeCcTBaX KakK O bubnmorera [TOK
p https://m.edsoo.ru/00ac054¢
COEJIMHEHUSX YIaepoaa
40 Kpemnnit u ero coequHEHUS butmorexa LIOK
p https://m.edsoo.ru/00ae080a
[Ipaktuueckas padora Ne 5. Pemenue
41 DKCIIEPUMEHTAIIBHBIX 33/a4 110 TEME bubnnorexa [JOK
«Baxxueinme HeMeTaJlIbBl U UX https://m.edso0.1ru/00ae0bf2
COCTMHCHUS
KonTponpHas padora Ne3 o Teme
42 «Baxueiine HeMeTaJlJIbl U UX bubmorexa [IOK
https://m.edsoo.ru/00ae0el8
COCIMHCHUS
OO01mas xapakTepruCcTHKa XUMUYECKIX
3JIEMCHTOB — METAJLIIOB. MeTalnuecKas
bu6nuoreka [JOK
43 CBSI3b U METAJUIMYECKask KpUCTAIUIMYECKast
.. . https://m.edsoo.ru/00ae103e
peumérka. Pu3nvecKre CBOMCTBA
METAJII0B
XHMHUYECKHE CBOMCTBA METAJIIOB.
44 DIEKTPOXUMHUUECKUHN PsII HAIPSOKEHUI bubnmorexa [IOK
p p p https://m.edsoo.ru/00ael 156
METaJII0B
OO0mme cnocoObI MOTYYEHUST METaJLIOB.
45 CnnaBel. Beruncnenus no ypaBHEHUAM bu6bnunoreka IIOK

XUMHYECKHUX PEAKIHM, €CIIM OAUH U3
pEareHTOB COAECPKUT IPUMECU

https://m.edso0.1ru/00ael 156
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bu6mmorexa [IOK

46 TowATHE 0 KOPPO3HH METAILIOB https://m.edsoo.ru/00ael1278
bu6mmorexa [IOK
47 [esowmere meTams: https://m.edsoo.ru/00ae14b2
48 OKcubl ¥ TUAPOKCUIBI HATPUS U KAJIUS bubmorexa ITOK
https://m.edsoo.ru/00ae14b2
49 [Ilen0yHO3EMENBHBIE METAIIBI — KaIbLIUH bu6muoteka [{IOK
1 MarHui https://m.edsoo.ru/00ael5e8
. bubmuorexa [JOK
50 Baxueiinime coeTMHEHNS KaJIbIN
https://m.edsoo.ru/00ael5e8
51 O0001eHre U cUCTEMaTU3ALNS 3HAHUN
5) JKEcTKoCTh BOJIBI M CLIOCOOBI €€ bubmuoreka [JOK
yCTpaHCHUs https://m.eds00.ru/00ae1886
[TpaxTrueckas pabota Ne 6 mo Teme
53 "XKEcTKOCTL BOOBI 1 METOIEI €6 bubnnotexa LIOK
" https://m.edsoo.ru/00aclae8
YCTpaHEHUS
54 ATIOMIELI but6mmoreka [{JOK
https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe cBOHCTBA OKCHIA U bubmuorexa [JOK
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
36 Keneso https://m.edso0.1ru/00ae1d86
57 Oxkcuapl, THAPOKCUIBI U conr kenesa (1) bubmmoreka [JOK
u xenesa (I11) https://m.edsoo.ru/00ae35¢6
58 O06o001IeHre U CUCTEMAaTHU3aIUs 3HAHUIA
[TpakTuueckas padota Ne 7. Pemenue
59 JKCIIEPUMEHTAJIBHBIX 33734 10 TEME bubnuorexa [JOK
«Baxneiiiie MeTaljIbl U UX https://m.edsoo.ru/00ae3de8
COCJTUHECHUS»
Brruuciienus mo ypaBHEHUSIM
XUMHYECKUX PEaKIUi, €CIIU OJUH U3
60 PEareHTOB JIaH B U30BITKE WIIA COJACPIKUT bubmorera [JOK
. https://m.edso0.1ru/00ael1750
npuMecHu. Berunciienust MaccoBOM 101U
BBIXO/Ia TPOJYKTA PeaKluu
61 O00011eHre U cCUCTEMAaTU3ALNS 3HAHUI
KontponsHas padora Ne4 o reme
62 «Baxueiie MeTaibl U UX
COCTTMHCHUS
63 BeniecTsa 1 maTepuansl B TOBCEIHEBHOM bubmuoteka [HIOK
JKU3HU YEJI0BEKa https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE OKPY KaOIIEH bubnuorexa [JOK
cpensl https://m.edsoo.ru/00ae4270
65 Ponb xumum B penieHUH 3K0I0IrMUECKUX bubnuoreka [IOK
npoOiem https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O6001IeHNE U bubnuoreka [JOK



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

CUCTEMAaTHU3alus 3HaHUN

https://m.edsoo.ru/00ae0d0a

67 PezepsHblil ypok. O6001menue u 1 bubnunoreka IIOK
cucTeMaTu3alus 3HaHu https://m.edsoo.ru/00adb33c
68 PesepBHbIif ypok. O6001IeHNE T | bubnuorexa [JOK
CUCTEMAaTU3alus 3HaHuH https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68
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IPOBEPSAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBbBI

8 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTarTa

IIpoBepsiemMble MpeIMeTHbIE Pe3yJILTAThI 0CBOEHHS] OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOTI0 00111er0 00pa3oBaHus

1

Ilo Teme: ((HepBOHa‘—IaJ'IBHBIe XUMHNYECKHUEC ITOHATHSI»

1.1

pacKpbIBaTb CMBICII OCHOBHBIX XWMHUYECKHX TIOHSTHI: aToM,
MOJIEKYJIa, XUMHUYECKHUH SJEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE
BEIIECTBO, CMeECh (OJHOPOAHAs W HEOJHOPOJHAs), BaJCHTHOCTH,
OTHOCUTENIbHAs aTOMHAasi MW MOJIEKYJIsIpHas Macca, KOJIMYECTBO
BEIIIECTBA, MOJb, MOJIIpHasi Macca, MaccoBas J0JII XHMHUYECKOTro
JJIEMEHTa B COEAMHEHUHU, MOJISIPHBIM O00BEM, XMUMHUECKas peaKiius,
KIacCUPUKALMs ~ pPEaKIUi:  peakluu  COCIWHEHHUS,  peaKIuu
pa3noKeHUs, peaklud 3aMelIeHHs, peakiuu oOMeHa, 5K30- U
IHJAOTEPMHUYECKUE PEAKIMH, TETUIOBOW 3((EKT peakiuu, pacTBop,

MaccCoBas 40JId BEIICCTBA (HpOI_IeHTHaSI KOHI_IeHTpaI_II/IH) B pacTBOpPC

1.2

WIUIFOCTPUPOBATL B3aMMOCBA3bL OCHOBHLIX XHMHYCCKUX MOHATHH H

MNPUMCHATH 3TU MMOHATHA MPU OITMCAaHUN BEIICCTB U UX HpeBpaIIIGHI/Iﬁ

1.3

UCTOJb30BAaTh XMMUYECKYI0 CHMBOJIMKY JJISI COCTaBJICHUS (opMys

BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIU

1.4

pacCKprIBaTh CMBICJI 3aKOHOB COXpPAaHCHUMA MacCcChlI BC€IICCTB,
IIOCTOAHCTBA COCTaBd, ATOMHO-MOJICKYJIIPHOIO Y4YCHHA, 3dKOHa

ABorazapo

1.5

OIPCACIIATh BaJICHTHOCTD aTOMOB 9JICMCHTOB B 6PIHapHLIX

COCOAUHCHUAX

1.6

KHaCCI/I(bHHHpOBaTL XUMHUYCCKUE pPEaKInu (HO Yucily Hu COCTaBy

YYaCTBYIOIINX B PEAKIIUH BEUIECTB, TI0 TEIIIOBOMY dPQEKTY)

1.7

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MaccChl

BCIICCTB

1.8

BBIYUCIIITE MAaCCOBYIO OOJIKO XHMHYECKOI'O 3JIEMCHTa IIO (bOpMy.]'Ie

COCIUHCHUS,

1.9

BBIYUCIIATH MACCOBYIO NOJIHO BCIIECCTBA B PaCTBOPC




1.10

MNPUMCHATE €CTCCTBCHHOHAYYHBIC METO/bI ITO3HAHUA — Ha6JHOI[€HI/Ie,
HU3MCPCHHUC, MOJCIIMPOBAHUC, SKCIICPUMCHT (peaﬂbHHﬁ n

MBICJICHHBI )

[To Teme: «BaxkHeimme npeacTaBUTENN HEOPTaHUYECKUX BEIIECTBY

2.1

PacCKpbIBaTb CMBICJI OCHOBHBIX XHMHUYCCKHX MMOHSTHH: OKCH I,

KHCJI0Ta, OCHOBAHHUEC, COJIb

2.2

OTNpeAeNATh MPHUHAJICKHOCTh BEIIECTB K OMNPEIeIEHHOMY KIIaccy

coeMHeHui 1o popmynam
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KJ1acCU(hUIIUPOBATh HEOPTAHUUECKUE BEILIECTBA

2.4

XapaKkTepu3oBaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOICTBa
BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIAs OMHUCAHUE MPUMEPAMHU

MOJICKYJIAPHBIX ypaBHCHI/Iﬁ COOTBCTCTBYIOIINX XUMHUYCCKUX peaKI_II/Iﬁ

2.5

IMPOTrHO3UPOBATH CBOMCTBA BENIIECTB B 3aBUCHUMOCTH OT MHX
Kau€CTBCHHOI'0 COCTaBa, BO3MOXHOCTHU IMPOTCKAHUA XHUMHUUYCCKHX

IIPEBpAILEHUH B PA3INYHBIX YCIOBUSIX

2.6

clenoBaTh MpaBWJIaM TIOJb30BAaHUS XUMHUYECKOW TIOCYAOH H
nabopaTopHbEIM 000pYJOBaHMEM, a TaKXKe TpaBHUIaM OOpaImIeHUs C
BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKUUSMU TIO BBIMOJTHEHUIO
na60paT0pHHx XUMHYCCKUX ONBITOB IO MOJJYUYCHUIO U CO6I/IpaHI/IIO
ra3oo0pa3HbIX BelIecTB (BOAOpOAA U KHCIOPOAA), MPUTOTOBICHUIO
pacTBOpOB € ONPEACIEHHOM MacCOBOWM JOJIEM PacTBOPEHHOTO
BEIIECTBA, MNIAHUPOBATH U MPOBOJUTH XUMHUYECKHE SKCTIEPUMEHTHI T10
pacno3HaBaHUIO PpPAacTBOPOB WIEJOYEd UM KUCIOT C IIOMOIIBIO

WHIUKATOPOB (JIakmyc, (heHoapTaaeuH, METHIOPaHX U JIPYTHE)

2.7

MIPOBOAUTH PacUEThl 110 YPaBHEHUIO XUMHUYECKOM peakiuuu

I[To Teme: «llepuommueckuii 3akoH u Ilepuoanueckas cucrema
xumuyeckux snemeHtoB JI. M. MengeneeBa. CtpoeHue aTOMOB.

Xumuyeckas cBsizb. OKUCIUTETLHO-BOCCTAHOBUTEBHBIC PEAKIIUNY

3.1

PaCKpbIBaTb CMBICII OCHOBHBIX XHMHUUYCCKHX TIOHSTHMH: AApO aroma,
SHCKTpOHHBIﬁ cloit aToMa, aToMHasda 0p6I/ITaJ'H>, paauyCc aroma,
XUMHYECKasd CBA3b, IMOJIIpHAad W HCIOJIIpHAasd KOBAJCHTHasdA CBA3b,
QJICKTPOOTPULATCIIBHOCTb, HWOHHAsA CBA3b, HOH, KA4THOH, 4HUWOH,

CTCIICHb OKHCJICHHUA

3.2

KJIaCCI/I(bI/IHI/IpOBaTI) XUMHNYCCKHUEC DJICMCHTBI




3.3

OMHCHIBaTh M XapaKTepHu30BaTh TabnuunHyto ¢Gopmy Ilepuommueckoii
CUCTEMbl XMMMUYECKHUX D3JIEMEHTOB: pa3iuyaTb IOHATHUS «IJIaBHAs
noarpynna (Arpynma)» u «mnobounas mnoxarpynna (brpynma)y,

«MaJjbie» M «OOJIBbIINE) Nepruoabl

3.4

packpbiBaTh cmbich llepuoamdeckoro 3akona .M. Menaeneena:
JEMOHCTPUPOBATh MOHUMAHHUE MEPUONYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX OJJIEMEHTOB OT HUX TnoyiokeHus B Ilepuoanueckoit

CHUCTEMCEC

3.5

COOTHOCHUTh  O0O3HAUEHUs, KOTOpPhIE HMCIOTCS B  TabiwmIe
«Ilepuomuyeckass  cucTeMa  XUMHYECKHX  djemeHtoB  JI.M.
MenpeneeBa» € YUCIOBBIMH XapaKTEPUCTHKAMHU CTPOCHHUS aTOMOB
XUMHYECKHX OJJIEMEHTOB (COCTaB MW 3apsja  sjpa, oOImee 4YHCIIo

AJIEKTPOHOB U PACTIPEAEIECHUE UX TI0 AIEKTPOHHBIM CIIOSIM)

3.6

OIPCACIIATH CTCIICHDb OKHUCJIICHUA DJIECMCHTOB B 6I/IHaprIX

COCAUMHCHUAX

3.7

ONpeAeNATh BHUJA XMMHYECKON CBsI3UM (KOBaJeHTHAas W HOHHas) B

HCOPraHNYCCKUX COCAUHCHUAX

9 KUIIACC

Kon
NpoBepPsieMOro
pe3yJibTara

IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOTI'0 0011er0 00pa3oBaHus

1

ITo Teme: «BemecTBo U XUMHUYECKasT PEaKLIUsD)

1.1

PacKpbIBaTh CMBICJI OCHOBHBIX XHMHMYECKHX IIOHATHUH: pPACTBOP,
3JEKTPOJIUTHI, HEINEKTPOJUTHI, AJIEKTPOJIUTHUYECKAs AUCCOLMALIMS,
peakuu MOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOE PABHOBECHE,
oOpaTtumble u HeoOpaThMbIe peakuuu,
OKHCJIUTEIIbHOBOCCTAHOBUTEIILHBIE peakuuu, OKHCJIUTEIb,
BOCCTAHOBUTEb, OKHUCJIEHHME W BOCCTAHOBJIEHHUE, aJUIOTPOMMS,
aMpOTEepHOCTh,  XHMHUYECKas CBs3b  (KOBAJICHTHAs, HWOHHA,
MeTaJlin4yeckas), KpUCTAITIM4ecKas pemérka, CIJIaBbl, CKOPOCTh

XUMHYECKON peaKIuu

1.2

WIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHUUA H

INPUMCHATD OTHU ITOHATHUSA IIPU OIMMCAHHUHN BCIICCTB U UX npeBpameHm“I




1.3

COCTABJISITh YPAaBHEHUS AIIEKTPOJUTUYECKON AUCCOLMALMMU KHCIOT,
LIEJI0YEH M COJICH, IOJHBIE U COKPALUEHHBIE YPAaBHEHMS pEaKUil

HOHHOTO OOMEHA

1.4

PaCKpbIBaTh CYIIHOCTH OKHCIHMTCIbHO-BOCCTAHOBUTCIBHBIX peaKHI/Iﬁ

IIOCPCACTBOM COCTABJICHUSA 3JICKTPOHHOI'O 0ajaHca 3THX peaKHI/Iﬁ

1.5

MIPOBOAUTH PACUETHI 110 YPAaBHEHUIO XUMHUYECKOM peakiuu

Ilo temam: «Hemeramnel m mX coemguHeHUsT» U «MeTalipl U HUX

COCOAUHCHU A

2.1

XapaKTepu30BaTh (ONMUCHIBATH) OOIIUE U CIICHU(PHUECKUE XUMHUUECKUE
CBOMCTBa IPOCTBIX M CIIOKHBIX BEIIECTB, MOJITBEpP)KIas ONHCAHHE
IPUMEPaMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHHH COOTBETCTBYIOLIMX

XUMHUYECKUX PEaKIUi

2.2

COCTaBJIATb YPAaBHCHUA peaKuHﬁ, MOATBCPKAAIOIINX CYHIECCTBOBAHUEC

TeHETHYSCKOM CBA3U MCKAY BCHICCTBAMU PA3JIMIHBIX KJIIACCOB
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MPOTrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHMU,
BO3MOXHOCTH HNPOTCKAaHHUA XHUMHUYCCKUX npeBpameHHﬁ B Pa3JIMYHBIX

YCII0OBUAX
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CIIeIOBaTh MNpaBWJIaM  [OJIb30BAHUS XHMHYECKOH TMOCYyaoi W
nabopaTopHBIM 000pYJOBaHHEM, a TaKXKe TpaBHUIaM OOpaImIeHUs C
BEIIECTBAMU B COOTBETCTBHU C HHCTPYKIMSIMU 110 BBIIOJTHEHHIO
Ha60paTOpHBIX XUMHYCCKUX OINBITOB IO IMOJJYUYCHUIO U CO6I/IpaHI/IIO

ra3o00pa3HbIX BEIIECTB (aMMHAaKa U YTIEKUCIIOrO ra3a)

2.5

MPOBOJIUTh PEAKIMH, MOJITBEPXKAAIONINE KAYECTBEHHBIH COCTaB
Pa3IMUHBIX BCUICCTB: PpaCllO3HABATh OIBITHBIM HYTéM XJiopua-,
Opomun, womupa, KapOoHar, Qocdar, cunumkar, cynbsdar,
TUAPOKCUANOHBI, KaTUOHbI aMMOHHSA, HMOHBI H3YUYCHHBIX MCTAJIJIOB,

MPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPraHMUYECKUX BEILIECTB

ITo Teme: «XuMHS U OKpy>Karolas cpeaay

3.1

pacKpbIBaThb CMBICI OCHOBHBIX XxuMuueckux nouarui: [IJIK

BCIICCTBA; KOPPO3Ud MECTAJIJIOB

3.2

MPUMEHITh OCHOBHBIC OIEpPAIlMH MBICIUTEIBHON JEATCIBHOCTH —
aHaJIM3 MW CHUHTE3, CpaBHEHHE, OOOOIICHHE, CHUCTEeMAaTHU3aIHIO,
BBISIBJICHUEC TNPUYMHHO-CIICICTBCHHBIX CBSI3€H — IS W3Yy4YCHUS

CBOICTB BCIICCTB M XHUMHUYCCKUX pCaKHHﬁ; CCTCCTBCHHOHAYYHBIC




METOABbl TO3HAHUA — HAOIIOJEHHEe, H3MEpPEHHe, MOJICTUPOBAHHE,

JKCIIEPUMEHT (PeaabHbIN U MBICTICHHBIN )




IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

8 KUIACC

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKaHUSA

1

HepBOHa‘laJIBHLIe XUMHUYCCKUC ITOHATHA

1.1

[Ipenver xumun. Ponp XUMHUM B JKU3HH 4YeJOBeKa. XUMHS B CHUCTEME HayK.
Tena u BemecTBa. PuU3MUECKUE CBONCTBA BEIIECTB. ATperaTHOE COCTOSHUE

BCIICCTB

1.2

ITousrue o MCTOAaX MO3HAHUA B XUMHH. Ywucteie BEIICCTBA U CMCCH. Cnioco0n1

pas3aeneHus cMecen

1.3

ATOMBI H MOJICKYIJIBI. Xumuueckue d31eMeHThl. CHMBOJBI  XUMHYECKHX

3JICMCHTOB. HpOCTBIe " CJIOKHBIC BEIICCTBA. ATOMHO-MOJ’ICK}’HHpHOG YUCHUC

1.4

Xumuuaeckasi ¢popmysa. BaJeHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
IHOCTOAHCTBA coCTaBa BCIIICCTB. OTtHocUTeNbHAS aTOMHas Mmacca.
OTtHocuTenbHasE MOJIEKYJIIpHasi Macca. MaccoBas 1011 XUMUYECKOTO 3JIeMEHTa

B COCAMHCHNN

1.5

KonnuectBo BemectBa. Monb. MonsipHass Macca. B3auMocBsi3b KOJIMYECTBA,
Macchl W 4YMCIa CTPYKTYPHBIX €IMHHUIl BemniecTBa. Pacu€rsl mo dopmynam

XUMHYECKHX COCIMHECHUM

1.6

dusnuecKkue U XUMMUYECKUE ABJICHUSA. XUMUYECKas peakuus U €€ NMPU3HAKHU.
3aKOH COXpaHEHHsI MacChl BEIIECTB. XUMHUYeCcKHe ypaBHeHUs. Kinaccupukanus

XUMHYECKHUX PeaKIuii (COeTUHEHUS, pa3I0KEHUs, 3aMEIIeHUs, 0OMEHA)

1.7

XUMHUUECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOW MOCYI0H, C IPaBUIIaMU
pabotel B maboparopum © TpuéMaMu oOpamieHuss ¢ Jab0paTOpHBIM
00Opy/IOBaHHEM, HW3yYE€HUE W OIUCaHHe (PUIUYECKUX CBOKMCTB 00pa3IoB
HEOPraHWYECKUX BEIIECTB, HaOmoneHue (u3nueckux (IUIaBJICHUE BOCKA,
TasHUE JIbJIa, paCTHPAHUE caxapa B CTYIKE, KUIICHUE M KOHACHCAIMS BOJBI) U
XUMHUYECKUX  (TOpEeHHME CBEYM, [POKAJIMBAaHWE MEIHOW  IMPOBOJIOKH,
B3aUMOJICHICTBHE MeJa C KHCJIOTOW) SIBJICHUH, HAONIOJIEHHNE M ONHCAHUE
NPU3HAKOB TMPOTEKAHUS XUMHUYECKUX peaknuid (pa3jokeHwe caxapa,
B3aUMOJICHICTBHE CEpHOW KHCJIOTBI C XJOpPHIOM Oapusi, pa3ioKeHUE
ruapokcuaa meau(ll) npu HarpeBaHuM, B3aUMOJIEHCTBUE JXKeEJle3a C PaCTBOPOM

com meau(Il), nyuenne cnmocoOOB pasaeneHus: cMecei (C MOMOIIbI0 MarHuTa,




(bunpTpOBaHUE, BBIMAPUBAHKE, TUCTUIUIALMS, XpoMmarorpadus), MpoBeIeHUE
OUYMCTKU MOBAPEHHOU cONM, HAOMIOIECHUE U OMTUCAHKE PE3YJIbTATOB MPOBEACHUS
OIbITa, WUTIOCTPUPYIOLIErO 3aKOH COXPaHEHHsI MacChl, CO3JlaHUE MoJienel

MOJIEKYI (IIIapOCTEP>KHEBBIX )

Baxneiiume IpeaACTaBUTCIM HCOPraHNMYCCKUX BCIICCTB

2.1

Bo3ayx — cmech razos. CocraB Bo3ayxa. Kucimopon — 3neMeHT M IpocToe
BemiecTBo. HaxoxkneHue Kuciopona B MpUpone, GU3NIECKHe M XUMHUYECKUE
cBoiicTBa (peakuuu ropenusi). Oxcuapl. [Ipumenenune kuciaopoga. CrocoObt
NOJYYEeHHsI KHUCIOpoJa B JIaOOpaTOpUH W MPOMBINUIEHHOCTH. KpyroBopor

kucaoposa B mpupojie. O30H — aquioTpornHas MoauduKanus KUCIopoa

2.2

TennoBoii 3G HEeKT XUMUIECKON peaKIiK, TEPMOXUMUYECKUE YPABHEHHS, IK30-
U SHAOTCPMHUUYCCKHUEC PCAKIINH. Tonmuso: YToJib U MCTAaH. 3anH3HeHI/IC BO3/1yXa,

yCUJICHHE MTapHUKOBOTO 3¢ (deKTa, pa3pyIieHHne 030HOBOTO CII0sI
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Bogopon — anemMeHT u mpoctoe BeliecTBO. HaxokieHue BOAOpojia B MPHPOIE,
Gu3MYecKHe W XHMHYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCOOBI TOIYYCHUS.

Kucnots! 1 conu
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MounsipHblii 00BEM ra3oB. Pacy€Tsl M0 XMMUYECKUM ypaBHEHUSM

2.5

®dusnyeckue CcBoWMcTBA BOAbl. Boga kak pactBoputenb. PacTBOpBI.
HaceplieHHble 1 HEHACBILIEHHBIE PAaCTBOPHI. PacTBOPUMOCTh BELIECTB B BOJE.
MaccoBast n0ns8 BellecTBa B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B NpUpoJe M B XKU3HU uyenoBeka. Kpyrosopor
BOABl B IpupoJe. 3arps3HEHHe NpUpoaHbIX BoA. OxpaHa M OYMCTKA

IMPUPOIHBIX BOJ

2.6

Knaccugukamus Heopranmveckux coenuHeHuit. Oxcuapl. Knaccugpukarus
OKCHUJIOB: cojieoOpa3ymomue (OCHOBHBIE, KHCIOTHBIE, aM(QOTEpHBIC) W
HeconeoOpasyrone. HomeHknarypa okcumoB. Pu3ndeckne M XUMHUECKUE

CBOMCTBA OKCHIOB. [lomyyenue okcuaoB

2.7

OcnoBanms. Knaccudukanus ocHOBaHMUA: MIETOYM M HEPACTBOPUMBIE
ocHoBaHMs. HoMmeHkiatypa ocHoBaHMN. PU3NYECKUE U XUMUYECKHE CBOWMCTBA

ocHoBaHuil. [loydyenre ocCHOBaHUM

2.8

Kucnotel. Knaccudukanus xucnor. Homenkiarypa kucior. dusmdeckue u
XUMHUYECKHE CBoWcTBa KHUCHIOT. Psan aktuBHOCcTH MeTamiaoB H.H. Bbekerosa.

HOJ'Iy‘{eHI/IC KHUCIIOT

2.9

Comu. Homenknatypa coneil. @u3nuecKMe U XUMHUYECKHUE CBOMCTBA COJICH.

[Tonyuenune coneit




2.10

I'eneTmyeckas CBA3b MCXKAY KiiaCCaMU HCOPraHNMYCCKUX COGI[I/IHCHI/Iﬁ

2.11

XWMHWYECKUN  DKCIIEPUMEHT: KAayeCTBEHHOE  ONpPENEICHUE  COACpPKAHUA
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHEe, cOOMpaHue, paclio3HaBaHHE U H3y4YEHUE
CBOICTB KHCJIOpOJa, HAOMIOEHNE B3aUMOACUCTBUS BEIIECTB C KUCIOPOIOM U
yCIIOBHS BO3HUKHOBEHUS M MpPEKpallleHus: ropeHus (moxapa), 03HaKOMIJIEHUE C
oOpa3liaMu OKCHUJIOB M OINHCAHHE UX CBOMCTB, IMOJy4YeHUE, COOMpaHue,
pacro3HaBaHME U M3Y4Y€HHE CBOWCTB BoOJOpoJa (IOpeHue), B3auMojieiicTBue
Bozopojaa ¢ okcuaoMm menu(Il) (Bo3MOXHO UCTIOIB30BAHKME BHIEOMATEPUATIOB),
HaOroieHue 00paslioB BEIIECTB KOJMYECTBOM 1 MOJb, MCCIEJOBAHUE
OCOOEHHOCTEl pacTBOPEHHs BELIECTB C PA3JIMYHOW PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEIEIEHHON MAaCCOBOM JOJEH pacTBOPEHHOIO
BELIECTBA, B3aWMOJAEWCTBHE BOJbBI C MeTallaMu (HaTpUeM M KaJbIHEM)
(BO3MOKHO MCIIOJIb30BaHME BMJECOMATEpUANIOB), OINPEAEICHUE pPACTBOPOB
KHCJIOT W IIEJOYEed C IOMOIIBI0 HHJUKATOPOB, HCCIEJOBaHHE 00pa3loB
HEOPraHMYECKUX BEIIECTB pAa3JIUYHBIX KJIacCOB, HAOIIOAEHUE W3MEHEHUs
OKpPAacKM WHJIUKATOpPOB B pacTBOpax KHUCIOT U INEJIOYeH, H3ydeHHE
B3auMmojeiicteua okcuga meau(Il) ¢ pacTBopom cepHOM KUCIOTHI, KHUCIOT C
METaJUIAMM, PEAKLUN HEUTpaIU3alliy, I0Jy4YE€HUE HEPACTBOPUMBIX OCHOBAHH,
BBITECHEHHE OJHOrO0 MeTalla JAPYTMM M3 pacTBOpa COJM, pELICHHE
AKCIEPUMEHTAIbHBIX 3a/ad 1o TeMe «BakHelilmue kiacchl HEOPTaHUYECKUX

COEIUHEHUIN

ITepuoanueckuii 3akoH u [lepronnueckas cucTeMa XUMHUYECKUX 3JIEMEHTOB
JA.N. MenaeneeBa. CtpoeHre aToMoB. XUMUYecKas CBsI3b. OKUCIUTENbHO-

BOCCTAaHOBUTCIIBHBIC pCaAKIINN

3.1

[lepBble TOMBITKM KJIaCCU(PHUKAIUU XUMUYECKUX 31eMeHTOB. [loHsatue o
rpynmnax CXOJHBIX 3JIEMEHTOB (ILIE€JOYHBIE M IIEJIOYHO3EMEJbHBIE METAJLIbI,
TaJIOTeHbl, MHEPTHBIE Ta3bl). DJEMEHThI, KOTOpble 00pa3yloT amdoTepHbIe

OKCUABI U TUAPOKCHUIBI

3.2

[lepuonnueckuii 3akoH. Ilepuoanueckas cucrema XuMuyeckux aementos (.M.
Meneneesa. Kopotkonepuoanas u JUIMHHOTIEPHOHAS bopMbl
Ilepuoauueckot cucrembl xuMuueckux anemeHtoB J[.M. Menneneesa.
Ilepumonbl u rpynnbl. PU3HYECKUMI CMBICI HOPSIKOBOIO HOMEpPA, HOMEPOB

nepruoaa M rpyuribl 3JICMCHTA

3.3

Ctpoenue atoMoB. CoctaB aToMHbIX sanep. Mzotombl. Dnekrponsl. CTpoeHue

DIIEKTPOHHBIX 000JI0YeK aroMOB TMepBbIX 20 XUMHYECKHX JIIEMEHTOB




Ilepnonnueckon cucremsl .M. MenneneeBa. XapakTepUCTHKAa XUMUYECKOIO

3JIEMEHTA 10 €ro MonoxeHuro B Ilepuoanueckoii cucreme [[.M. Menneneesa

3.4

3aKOHOMEPHOCTH M3MEHEHHsI paauyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX MU HEMETAUIMYECKUX CBOMCTB MO TIpynmaM M MEepUOIAM.
3nauenue [lepuoanueckoro 3akoHa u lleproanyeckoil CUCTEMBI XUMUYECKHX
AJIEMEHTOB ISl pa3BUTUA Hayku W mnpakTuku. .M. MeHneneeB — y4€HbIl U

I'paXKaaHHUH

3.5

Xumuyeckass cBa3b. KoBaneHTHass (monsipHass M HEMOJSpHAasi) CBA3b.

DIIEKTPOOTPULIATETLHOCTh XUMHUYECKUX 3JIEMEHTOB. loHHAas CBSI3b

3.6

Creneup okucieHus. OKHCINTECIHFHOBOCCTAHOBUTEIIHHEIC pCakuu. Hpoueccm

OKHCJICHHS B BocCcTaHOBIeHUA. OKHUCINUTEIN U BOCCTAHOBUTECIIN

3.7

XUMHUYECKUH OKCTIEPUMEHT: HW3Y4YeHHUE OOpa3IOB BEIIECTB METALUIOB H
HEMETAJVIOB, B3aWMOJICHCTBUE TUAPOKCHJA LMHKA C PACTBOpPAMU KHCIOT M
1IEJI0Y€eH, MPOBEACHUE ONBITOB, WITIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-

BOCCTAaHOBHUTCIIbHBIX pCaKI_II/Iﬁ (FOpCHI/IC, pCaKknuu pa3jioKCHUs, COCIII/IHCHI/ISI)

9 KUIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

BemectBo n xumuueckas peakuus. [lopropenue

1.1

IIepnonnueckuit 3axoH. Ilepruoauyeckas cuctema XuMu4ecKux anemeHTos JI.1.
MenpeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMUYECKUX DJEMEHTOB IMEPBBIX TPEX MEPUOAOB, Kalus, KalblUsi MU UX
COCMHEHHII B COOTBETCTBUU C IMOJOKEHUEM 3JIeMEHTOB B llepmoamueckoit

CUCTCMC U CTPOCHUCM UX aTOMOB

1.2

CrpoeHune BemecTBa: BHJAbl XUMHYECKOH CBsI3U. THIBI KPHUCTAUIMYECKUX
PEmETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKU
U BUJAa XUMHUYecKol cBsi3u. Knaccudukanus u HOMeHKIIaTypa HEOpraHMYeCKUX
BEILIECTB (MEXAyHapoaHas U TpUBHaJIbHAs). XUMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCAIIMXCA K PA3IM4YHBIM  KJIACCaM  HEOPraHWYECKUX  COCIMHEHH,

TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Krnaccugukanys XuMU4ecKuxX peakiuid Mo pa3IudHbIM MpU3HaKaM (110 YHCITy U
COCTaBy YYacTBYIOLIMX B PEAKLMU BEIIECTB, MO TEMJIOBOMY 3(PQexTy, Mo

N3MCHEHMIO CTCIICHEH OKMCICHUS XHMHYCCKHX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,




0 y4YacTHIO Karaau3aTtopa). OJK30- H  JIHJAOTEPMUYECKHUE  PEaKIIuH,

TCPMOXUMHUNYCCKUC YPABHCHUS. Ilonsatue o CKOpPOCTH XUMHUYECKOH pcakuuu

1.4

ITonsatue 00 O6paTI/IMbIX u HCO6paTI/IMHX XUMHUYCCKUX PCAKIUAX. ITonsTHE O
TOMOT'CHHBIX U I'€CTCPOrCHHBLIX PCAKIHAX. IlonsiTHE 0 XMMHYECKOM PAaBHOBCCHHU.
(DaKTOpLI, BJIMAIOIIHUE Ha CKOPOCTb XUMHUUYECKOM p€akuun H II0JIOKCHHUC

XUMHYCCKOI'0 paBHOBECHUA

1.5

OKHCIUTENHEHO-BOCCTAHOBUTEIbHBIC peakuuu, AIEKTPOHHBIN Oananc
OKHCIIUTENbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBlieHHE  YpaBHEHUU
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMA C HCIOJb30BAHHEM METOJA

QJICKTPOHHOI'O OanaHca

1.6

Teopust 3IEKTPOJIUTHUECKON JUCCOIUALMK. DIJIEKTPOJHUTHI U HEIJICKTPOJIUTHI.
Katnonsl, aHnonsl. MexaHu3M QUCCOLMAILMU BEUIECTB C Pa3INYHBIMU BUJIAMHU
xuMuueckoi cBsa3u. Ctenenb quccounanuu. CUibHbIE U clla0ble SJIEKTPOIUTHI.
Peakuum MoHHOTO OOMeHa. YCIOBHS NMPOTEKaHMUs PEaKIUid MOHHOTO OOMeHa,
MOJHBIE W COKpalI€HHbIE WOHHBIE ypaBHEHUs peakuuid. CBOWCTBa KHUCIOT,
OCHOBAaHMH W COJNell B CBeTE NPEACTABICHUH 00 3ICKTPOTUTHYECKOU

nuccounanuu. KauectBeHHbIe peakiny Ha MOHBI. [loHsATHE O TMAPOIN3E coei

1.7

XUMHU4eCKuit OKCIICPUMCHT. O3HAKOMIJICHHEC C MOJACIIAMU KPHCTATINIMYCCKUX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAUIOB U HeMeTalioB (rpadura u
anMasa), CIIOKHBIX BEIIECTB (XJOpUIa HATpHsl); UCCIEIOBAaHUE 3aBHCHMOCTH
CKOPOCTH XHWMHYECKOW peaklud OT BO3ACUCTBUSA pPa3IMYHbIX (HAKTOPOB;
WCCIICZIOBAaHNE  DJIEKTPOIPOBOJHOCTH  PACTBOPOB  BEIIECTB,  IpoIecca
JTUCCOLMAIIMN  KHUCTIOT, IIENo4Yei © coleil  (BO3MOXKHO HCIOJb30BAaHUE
BUJICOMATEPHAIIOB); TMPOBEACHUE ONBITOB, WUIIOCTPUPYIOIIUX MPU3HAKU
MPOTEKaHUs peaKInii MOHHOTO oOMeHa (00pa3oBaHMEe OCajKa, BhIACICHUE ra3a,
o0Opa3oBaHHE BOJbl); OMNbBITOB, WUIIOCTPUPYIOLIUX TMPUMEPHI OKHCIUTEIbHO-
BOCCTAaHOBUTEJIBHBIX peaKluii (TOpeHHEe, PEaKUu PA3JI0KEHUS, COCIUHEHUS);
pacro3HaBaHHE HEOPTAHWYECKUX BEMICCTB C MMOMONIBIO0 KAYeCTBEHHBIX peaKIui

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a1a4

HemeTannel 1 ux coeIMHEHUS

2.1

OOmiast  xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOEHHsI aTOMOB,
XapakTepHbIe cTerneHu okuciaeHus. CTpoeHne u (PU3NIecKre CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHMMHUYECKME CBOICTBAa Ha IpUMEpe XJopa
(B3auMozielicTBHE € MeETaljlaMd, HEMETaJulaMH{, LiejodaMu). XJIOPOBOAOPOA.

Consanas KHCJI0Ta, XUMHNYCCKHUC CBOﬁCTBa, IMMOJIYYCHHUC, IIPUMCHCHHC. I[eﬁCTBHC




XJI0pa ¥ XJIOPOBOAOPOJA HAa OpPraHU3M uesOBeKa. BaxkHenme XJIOpuabsl U UX

Hax0JICHUE B IPUPOJIE

2.2

OO6mas xapaktepuctuka 31neMeHToB VIA-rpymmbel. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHBIE CTeTIeHN oKucieHus. CTpoeHne u pu3myeckue CBOWCTBA
MPOCTBIX BEHIECTB — KHUCIOPOAA M CEphl. AJUIOTPOMHBIE MOAU(PHUKAIIUN
KHCJIOpOJIa U cepbl. XUMHUYECKUE CBOMCTBa cepbl. CepoBOAOPOMA, CTPOCHHE,
¢dbusznueckue M XUMHUYECKHME CBOMCTBA. OKCHIBI CEepbl KaK IMPEICTaBUTEIH
KHCJIOTHBIX OKCHIOOB. CepHasl KHCJIOTa, (1)I/I3I/IIICCKI/IG 1 XAMHYECKHE CBOICTBa
(obmuMe Kak mpeAcTaBUTENS Kjacca KHCIOT U creruduieckue). XuMHUUeCKHe
peakuuu, JeXallue B OCHOBE IPOMBILIUIEHHOTO croco0a MOJIy4YeHHs] CepHOMU
kucnotel. [lpumenenue. Conu cepHOM KHUCIOTHI, KaueCTBEHHAs pEakIus Ha
cynb(ar-uoH. HaxoxaeHue cepel U €€ COCIMHEHUH B MPUPOJE. XUMUICCKOES
3arpsi3HEHUE OKPYIKAIOUIeH Cpellbl COeIMHEHUSIMU cepbl (KUCIOTHBIE JTOXK[IH,

3arpsi3HEHUE BO3/yXa U BOJOEMOB), CIOCOOBI €0 MPeI0TBPAIICHHS
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OOmast xapaktepucTuka 371eMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTEIIEHN OKUCIICHUA. A30T, paCIIPOCTPaHEHUE B IIPUPO/IE,
¢usnveckue 1 XUMU4eckue cBoicTBa. KpyroBopor asora B mpupozae. AMMHUAK,
ero ¢u3uM4eckue W XMMUYECKHE CBOICTBa, mojydyeHue u npumeHenue. Conn
aMMOHUS, HX (u3nyeckue ¥ XMMHUYECKHE CBOICTBA, IPHMEHEHHE.
KauecTBeHHast peakiuss Ha MOHBI aMMOHUA. A30THasl KUCIIOTA, €€ IOJyYeHHE,
¢usnyeckue M XMMHYECKHE CBOicTBa (0OIIME Kak TIpeacTaBUTENs Kiacca
KHUCJIOT U cnenuduueckue). Mcrnonp3oBaHue HUTPATOB U COJIEH aMMOHMS B
KayecTBe MHHEPAJbHBIX yJI0OpeHuil. XUMHUYECKOe 3arpsi3HEHHE OKpY’Karomien
cpelbl COETUHEHNUAMU a30Ta (KUCIOTHBIE TOKIH, 3arpsI3HEHUE BO3/lyXa, IOYBBI

1 BOJIOEMOB)

24

®ocdop, amtorpornHsle Mogudukanuu docdopa, puzndeckrne U XUMUUYECKHUE
corictBa. Oxcupg dochopa(V) u docdopHas kucnora, Qundeckue wu
XMMHYECKHe CBOMCTBa, mosydeHue. Vcmonb3oBanue ¢ochaToB B KadecTBe

MUHEPAJIBHBIX YI00pEHHI

2.5

Obmass xapakrepuctuka 3yeMeHToB [VA-rpynmbel. OcoOe€HHOCTH CTpOEHHUS
aTOMOB, XapaKTEepPHbIE CTEMEHW OKUCIEHUS. YTIJIepoJ, ajuIOTPOIIHBIE
Moau(UKaIMK, PaCIpOCTpaHEHUE B TPUPOJE, (PU3MUECKHE M XUMUYECKUE
cBoiicTBa. Azncop6uus. Kpyrosopor yriaepona B npupoae. OKcuasl yrieposa,
nux (1)I/ISI/I‘I€CKI/I€ U XUMHUYCCKUC CBOﬁCTBa, HeﬁCTBHG Ha JXUBBIC OPraHU3MBbI,

MOJIYUYCHHUEC U IIPUMCHCHUC. OKOJIOTUYECKHE HpOGJ’IeMH, CBA3aHHBIC C OKCHUJIOM




yriepona(lV); rumoresa rino0aabHOTO MOTEIUICHHUS KIMMAaTa, HapHUKOBBIN
a¢dekr. YronpHas KucioTa u e€ coilu, uX (UINYECKUE U XUMUYECKUE
CBOIiCTBa, mojyuyeHue U npuMeHeHue. KauecTBeHHas peakuus Ha KapOoHaT-
nonbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJICHHOCTH U

CEJILCKOM XO3SAHCTBE

2.6

[TepBoHauaNbHBIC TOHATHS 00 OPraHMYECKUX BEIECTBAX KaK O COCJIMHCHUSIX
yraepoaa (MeTaH, 3TaH, STWIEH, AalleTWJEH, STaHOJ, TJHIEpPUH, YKCyCHas
kuciora). Mx cocraB m xumuyeckoe cTtpoeHue. llonstue o Ouomoruyecku
BAKHBIX BEILIECTBAX: XHUpax, OeNKax, yrieBoJax — U HUX POJIU B KHU3IHU
yeoBeka. MarepuaabHOE €JUHCTBO OPraHMYECKMX U HEOPTaHMYECKHUX

COEeIMHEHUN

2.7

Kpemuuii, ero ¢usnyeckue H XHMHYCCKHE CBOWCTBA, IIONYYCHHE U
npumenenne. CoenuHeHuss KpemMHHUs B mpupone. OOmme mpencraBieHus 00
okcuae kpemuus(IV) u kpemaueBoit kuciaore. CHUIMKATHI, UX UCIOJIb30BaHUE B
OBITY, METUITMHE, MPOMBIIIUICHHOCTH. BakHEHTIIHE CTPOUTEIHHBIC MAaTEPHAIIBI:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, kene300eToH. [Ipobiembr OGe3omacHOTro

HCIIOJIb30BAHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCGHHGBHOﬁ KHU3HU

2.8

XUMHUECKUH SKCHEPUMEHT: H3y4YeHHE OO0pa3loB HEOPraHMYECKUX BEIECTB,
CBOWCTB COJITHOM KHCJIOTHI; MPOBEACHUE KAYECTBEHHBIX PEAKIUMU HA XJIOPH]-
WOHBI M HaOJIOJCHUE MPU3HAKOB HUX TMPOTEKAHHs; OMBITHL, OTPaKAIOIINE
(u3nyeckre U XMMUYECKHE CBOMCTBA rajlor€HOB U MX COEAUMHEHMH (BO3MOKHO
WCIOJIb30BAHUE BHJICOMATEPUANIOB); O3HAKOMJICHHE C O0paszlaMu XJIOPUIOB
(ramoreHn1I0B); O3HAKOMJICHHE C oOOpa3llaMH cepbl U €€ COeAUHEHUSIMHU
(BO3MOXKHO  HCTOJB30BAHUE BUICOMATEPHANIOB); HAOMIOJEHHE Tpolecca
oOyrauBaHUs caxapa MoJl JEHCTBHEM KOHIICHTPUPOBAHHOM CEpHOIl KHCIOTHI;
M3yYeHHEe XMMUYECKUX CBOMCTB pa30aBIIEHHOW CEpHOM KHCIOTHI, MPOBEICHHE
KaueCTBEHHOW peakuuu Ha cyibpaT-uoH | HaOlIoJeHHe mpu3Haka eé
MPOTEKaHUs; O3HAKOMIIEHHE C (PU3NUYECKUMU CBOMCTBaMU a30Ta, (hocdopa u ux
COEIUHEHUIN (BO3MOXHO HCIIOJIb30BAHHE BHJIEOMATEPHANIOB), O0Opa3lamMu
a30THBIX U (ochHOPHBIX yA0OpeHUH; TOTyUYeHue, COOMpaHue, paclio3HaBaHUe U
M3y4YeHHE CBOMCTB amMMHaKa; MpPOBEJCHHE KAauyeCTBEHHBIX pEakIuil Ha HOH
aMMOHUSI U (QocdaT-uOH U U3yuyeHHE TPU3HAKOB HX MPOTEKaHMS,
B3aUMOJICHCTBHE KOHIICHTPUPOBAHHON a30THOM KHUCJIOTHI C MEIbIO (BO3MOXHO
WCIOJIb30BAaHUE BHUJIEOMATEPUANIOB); M3Y4YEHHE MOJeNell KpUCTAIUTMYECKUX
pem€rok anMasa, rpaduta, ¢QyJIepeHa; O3HAKOMJIEHHE C TPOLECCOM

ancop6u1/11/1 paCTBopéHHBIX BCIICCTB aKTUBHPOBAHHBIM yTJ'IéM n YCTpOﬁCTBOM




IIPOTHBOra3a; IOJy4eHUe, coOMpaHHe, pacllo3HaBaHHE M H3Y4YEHHE CBOICTB
YIJIEKHCIIOTO Ta3a; IPOBEJCHHE KadeCTBEHHBIX peakluid Ha KapOoHaT- H
CWJIMKAT-HOHBbl M M3yYEHUE IPU3HAKOB HX INPOTEKAHUS; O3HAKOMIIEHHE C
MPOAYKIUEN CHIMKATHON IPOMBIIUIEHHOCTH; PELIEHUE SKCIEPUMEHTAIbHBIX

3aj1a4 110 TeMe «BakHenie HeMeTauIbl U UX COEIUHEHUI

Mertamisl 1 uX COCIUHCHUA

3.1

OO01mmast XxapaKTepUCTUKA XUMHUYECKHUX JJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU UX
nojoxxeHus B llepuoamyeckoid cucteMe XuMHUecKux odiementoB J[.U.
MenpeneeBa u ctpoeHus atoMoB. CTpoeHHe MeTaIIOB. MeTalinyeckas CBsi3b U
METAJUTMYECKasi ~ KpUCTAUITMYECKass pemiéTka. DJICKTPOXUMHUYCCKHUH s

HaIIpSKEHUN METaJUIOB

3.2

dusznuecKkue ¥ XUMHUYECKUE CBOMCTBA MeTaisioB. OOIMe crocoObl NOTydYeHUs
MeTa/uioB. [IoHATHE 0 KOPPO3UM METAIUIOB, OCHOBHBIE CITOCOOBI 3aLIUTHI UX OT
Koppo3uu. CrutaBsl (CTallb, 4yTryH, JIOPATIOMUHUHN, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBIIIIIEHHOCTH
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lenouynsle MeTayuibl: nosioxkeHue B Ilepuoamyeckoil cucTeMe XHMHUYECKUX
anemeHToB JI.M1. MeHaeneeBa; CTpoeHHE MX aTOMOB; HaX0XJIECHUE B IPUPOJIE.
duznyeckre 1 XUMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kaiusi). OKCHIIbI U
TUAPOKCUABI HaTpus M Kanusa. [IpuMeHeHHe IIEeNOYHBIX METauIOB U HX

COeTUHEHUN

3.4

Illenoyno3eMenbHbIE  METaIbl MarHuii W KaJblMi:  TIOJIO)KEHUE B
[Tepuonnueckon cucreme xuMmuueckux 3neMeHToB JI.1. Menneneesa; ctpoeHue
WX aTOMOB; HaxoXXJIeHWE B npupone. OU3NYECKHe U XUMHUYECKHE CBOMCTBA
Mar"usi M Kanplus. Baxueiimme coeanHeHUs Kanblus (OKCHUI, THIPOKCHI,

comu). KEcTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUs

3.5

Amomunuit: nonoxkenue B [lepuoauueckoil cucTeMe XUMHUYECKHX AJIEMEHTOB
JI.. MenneneeBa; CTpo€HHE aroMma; HaxXOXIACHUE B mpupozae. Puznueckue u
XAMHAYECKHUE CBOMCTBA aIFOMUHMSI. AM(OTEpHBIE CBOMCTBA OKCHJIA U THIPOKCHIA

AJIFOMHHUA

3.6

Keneszo: nonoxenue B [lepuoanueckoi cucreme xumudeckux snemeHToB J[.M.
MeHeneeBa; CTpoe€HHE aTOMa; HaxoXKJIeHue B mpupoae. Duznueckue u
XUMUYECKHE CBOMCTBa kene3a. OKcuabl, THAPOKCUIb U conu kenesa(ll) u

xene3a(lll), ux cocras, CBOMCTBA U MOJIyYeHUE

3.7

XUMHUECKUI SKCIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3liaMi METAJUIOB U CILIABOB,

X (U3MYECKUMH CBOMCTBAMM; H3YYEHHUE PE3yJbTaTOB KOPPO3UH METAJJIOB




(BO3MOXHO HCITOJIb30BaHNE BHJICOMATEPHAIIOB), ocoOeHHOCTEeH
B3aMMOJICHCTBUS  OKCHJa KalblUsi W HaTpus C BOAOH (BO3MOXKHO
WCIIOJIb30BAaHNE BHUJICOMATEPUAIIOB); HMCCIICIOBAHHE CBOWCTB KECTKOW BOJIBI;
mpolecca TOPEHHUs IKelle3a B KHUCIOpoAe (BO3MOXKHO —HCHOJIb30BAaHUE
BHJICOMATEPHAIIOB); MPU3HAKOB MPOTCKaHHUS KAUYECTBEHHBIX PEaKIUii HA MOHBI
(MarHusi, xanplwus, amroMuHus, nuHka, xeneza(ll) m sxemesa(Ill), memu(Il);
HaOJIIOJICHUE W ONHMCAaHUE MPOIECCOB OKpANIMBaHUS TUIAMEHU WOHAMH HATPHS,
Kamuss W Kanblug ~ (BO3MOXKHO — KCIIOJNB30BaHHE  BHJIEOMATEPHANIOB);
HCClIeIoBaHNEe aM(OTEPHBIX CBOWCTB THAPOKCHIA ATIOMUHUS W THIPOKCHIA
[IMHKA; pelIeHHe SKCIIEPUMEHTANBHBIX 3a/1a4 1o TeMe «BaxkHeiime MeTasibl 1

HUX COCIUHCHUA»

XHMMS U OKpyXKarolas cpeia

4.1

HoBeie maTepuanbl u TexHonoruu. BemiecTtBa U maTepuainbl B MOBCEIHEBHOMN
JKU3HU 4YesioBeKa. XUMHUs U 370poBbe. be3omacHoe MCnoib30BaHUE BEIIECTB U
XUMUYECKUX peakuuii B ObITy. IlepBas momolip Npu XUMHUYECKUX OXKOTaxX U

OTpaBJICHUAX

4.2

OCHOBBI ~ DKOJIOTMYECKOM  TPaMOTHOCTH.  XHMHYECKOE  3arpsi3HEHUE
okpyxatomiei cpeasl [1JIK. Posb XuMum B pemieHUH 3KOJIOTMYECKUX MPOOIeM.
[IpupomHble MCTOYHUKH YTJIEBOJOPOJOB (Yroyib, MPUPOIHBIN Ta3, HE(TH),

MPOAYKTHI UX NEPepabOTKU, UX POJIb B OBITY U MIPOMBIIIJICHHOCTH

4.3

XUMHYECKUMN OKCIICPUMCHT: U3Yy4YCHHC 06pa3u013 MaTCpHraJIOB (CTeKJ'IO, CIIJIaBbI

METaJJIOB, MOJIMMEPHbIE MaTEpUaJIbl)




IPOBEPSIEMBIE HA OI'D 11O XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMoOro
TpedoBaHMs

IIpoBepsiemble TPeOOBaHMSA K NPEIMETHBIM pPe3yJIbTaTaM
0a30BOr0 YPOBHSI OCBOEHHSI OCHOBHOM 00pa3oBaTeIbLHOM
NMPOrpaMMbl OCHOBHOTO 0011ero oopaszoBanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O II03HABa€MOCTHU SIBJIEHUI MpPUPOAbl, MOHUMAHUE OOBEKTHBHOMU
3HAYMMOCTU OCHOB XMMMYECKOW HayKH Kak 00JacTh COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOIIEH KyJbTyphl M NPAKTHYECKOH
NESTEeIbHOCTH YEeJIOBEKa B YCJIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHMMAaHHEC MECTAa XUMHU CPECAN APYIrUX CCTCCTBCHHBIX HAYK

1.2

0 HAaYYHbIX MCTOJAaX NO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX METOAAaX HCCICAOBAHUA BCIICCTB W HU3YUCHUA
XUMHUYCCKUX peaxunﬁ; YMCHUC HUCIIOJB30BaTh MOACIIN JUIA

00BACHEHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cepax npodeccroHaTbHON NEITEIBHOCTH, CBA3aHHBIX C XUMUCH U
COBPEMEHHBIMH TEXHOJIOTHSIMA, OCHOBAaHHBIMU Ha JOCTHKCHHSIX
XUMUYECKOW HAyKH, YTO TO3BOJIUT OOYYaIOIIUMCSI pacCMaTpUBaTh
XUMUIO Kak cepy cBoelt Oyayiieit mpodecCuOoHaIbHON NesTeIbHOCTH
U C/eNaTh OCO3HAHHBIM BBHIOOP XMMMU Kak MPO(UIBHOrO MpeaMeTa

IIPU [IEPEX0/Ie HAa YPOBEHb CPEHET0 00IIEero 00pa3oBaHUs

Bnagenne cucreMoil XUMHUUYECKMX 3HAHUM U YMCHUC TIPHUMCHATH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

2.1

BaXHEHMIINE XWMHUUYECKHE TIOHATHS: XHUMHYCCKUU DJICMCHT, aToOM,
MOJIEKYyJIa, BELIECTBO, MPOCTOE U CIIOKHOE BELIECTBO, OAHOPOJHAS U
HEOJHOPOJHAsT CMEChb, OTHOCHUTEJIbHBIE AaTOMHas M MOJIEKYJISIpHAs
Macchl, KOJIMYECTBO BEILECTBA, MOJb, MOJSPHAas Macca, MOJSIPHBIN
00BEM, OKCHJI, KHCJIOTa, OCHOBaHHUE, COJIb (CPemHsSsI), XUMUYECKas
peakLus, peaklMu COEAUHEHMs, DPEaKLUUH Ppa3loKeHHs, peakLuu
3aMeIleHHs, peaknuu oOMeHa, TeruioBod 3(dexT peakmuu, 5K30- U
9HJIOTEPMHUYECKHE PpEeaKIMU, PacTBOp, MaccoBas [0S XUMHUYECKOIro
AIIEMEHTA B COEIMHEHUH, MAaCCOBast I0JISl M TIPOLICHTHAS KOHLIEHTPALIUS

BEIIECTBA B paCTBOPE, AApO aToMa, BHCKTpOHHBIﬁ clion aToMa, aTOMHasd




opburtanb, paauyc aToMa, BaJEHTHOCTb, CTENEHb OKHUCIICHUS,
XUMMYECKAs! CBSI3b, 2JIEKTPOOTPULIATEIBHOCTD, MOJIIPHAS U HEMOJISIpHAs
KOBQJIEGHTHAsE  CBSI3b, HMOHHAsl  CBsI3b, METAJUIMYECKas  CBSI3b,
KpUCTaJUIMYeCKass pemérka (aroMHas, HWOHHAs, MeTaJuIn4yecKas,
MOJIEKYJISIpHAsl), UOH, KAaTUOH, aHMOH, JJIEKTPOJIUT U HEDJIEKTPOJIUT,
UIEKTPOIUTHYECKAs  JTUCCOLMAIMSA, peaklMd HOHHOrO OOMeHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTENIbHBIE ~ PEAaKIUM,  OKUCIUTEIb U
BOCCTAHOBHTENIb, OKHCIEHHME W  BOCCTAHOBIIEHHE, AJIEKTPOJIM3,
XMMHYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTHMbIE peakluH,
CKOpOCTb XUMMUYECKOW peakuuu, Karamusarop, [IJIK, xopposus

METAJIJIOB, CILIABEI

2.2

OCHOBOIIOJIararomuye 3aKOHbI XHMHUHU: 3aKOH COXPAaHCHHUSA MAacCCHI,
HepI/IO,Z[I/I‘leCKI/Iﬁ 3aKOH Z[I/I MeHz[eJIeeBa, 3dKOH IIOCTOAHCTBaA

COCTaBa, 3aKOH ABOTaJIPO
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TEOPUM  XHUMMHHU: aTOMHO-MOJICKYJISIpDHAsE ~ Teopus, TEOpHs

BHCKTpOHHTquCKOﬁ Jucconanumn

Brnanenune ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITFOUAIOIIEH:

3.1

YMEHHE TPaBUIIBHO UCTIOIH30BATh N3yUSHHBIE BEIIECTBA U MaTEPUAITBI
(B TOM 4YHCI€ MMHEpaJbHbIE YIAOOpEHHs, MeETaulbl M CIUIaBbI,
NPOAYKTHl TIEpepadOTKH TPUPOAHBIX HCTOYHUKOB YTIIEBOJOPOJIOB
(yriasi, mpupoaHOro rasza, He()TH) B OBITY, CEJILCKOM XO3HCTBE, Ha
NPOM3BOJICTBE W TIOHUMAaHWE 3HAYCHUS JKUPOB, OCIKOB, YIJIICBOJOB
JUIs. OpraHKW3Ma 4YeJloBeKa; yMEHHE MPOrHO3UPOBATh BIMSHUE BEILIECTB

N XUMHYCCKUX IMPOLCCCOB HAa OPraHMU3M YCJIIOBCKa W OKPYKAIOUIYIO

IPUPOJTHYIO CpeLy

3.2

YMCHUEC HUHTCIPUPOBATH XHUMUUYCCKHUEC 3HAHHUA CO 3HAHUAMH OPYTUX

y4eOHBIX MPEIMETOB

3.3

HaJM4KMe OMbITa paboThl C PA3TMUYHBIMU MCTOYHMKAMU WH(OpMaIuu
Mo XUMUHU (Hay4yHass U HAYYHO-TIOMYJISApHAs JUTepaTypa, CIOBapH,

CIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHEe OOBEKTHBHO OIICHWBAaTh WH(POPMAIMIO O BEIIECTBAX, HUX
NpeBpalleHUsIX M NPAaKTHYECKOM  MPUMEHEHUH U YMEHHUe

HCIIOJIB30BaTh €€ AJId PCIICHUA y‘-Ie6H0-H03HaBaTeJIBHLIX 3aaad

BJIa,Z[eHI/IC OCHOBaMH TIOHSATHMHOTO arrapara U CHMBOJIMYCCKOTIO

A3bIKA XUMHH JIs1 COCTABJICHUS (i)OpMYJ'I HEOPTraHNYCCKUX BCIICCTB,




YpaBHEHUM  XUMHUYECKHX  pPEaKIMd; OCHOBAMM  XHUMHYECKOU

HoMeHKaTypsl (IUPAC u TpuBuanibHOi)

YMeHue 0oOBACHATH CBSI3b MOJIOKEHHs dneMeHTa B [lepuonndeckoii
CUCTEME C UHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHYECKHX OJJIEMEHTOB (COCTaB M 3apsia fAapa, oOliee Yucio
AJIEKTPOHOB), PACHPEICICHUEM DJJIEKTPOHOB IO JHEPreTUYECKUM

YPOBHAM aTOMOB IICPBBIX TpéX nepruoa0B, KaJlnud U KaJIbLHA

[lpencraBnenne 0  NEPUOJUYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMHUYECKHX JIEMEHTOB (paguyc aTtoma, 3JEeKTPOOTPULIATENIbHOCTH),
IOPOCTBIX U CJIOXKHBIX BEIIECTB OT IIOJOXKEHHUS JJIEMEHTOB B
[lepmoguueckoit cucremMe (B MajiblXx IEpUOJax M IJIaBHBIX

MOJrPyNNax) v 3JeKTPOHHOTO CTPOCHHUS aTOMa

YMenne kinaccupuupoBaTh:

7.1

XUMHNYECKHUEC DJICMECHTHI

7.2

HCOPTraHNYCCKUC BCIICCTBA

7.3

XUMHYCCKUC PCAKIINHN

YMeHue onpeaeiarh:

8.1

BAJICHTHOCTb U CTCICHb OKHUCJICHUA XUMHUYCCKUX JJICMCHTOB, 3apsial

HOHa

8.2

BUJ XMMHMYECKON CBA3M M THUN KPUCTAJUIMYECKOH CTPYKTyphl B

COCAUMHCHUAX

8.3

XapaKTCp CpCabl B BOAHLIX paCTBOpAX BCUICCTB (KI/ICJ'IOT, OCHOBaHI/II\/'I)

8.4

OKHUCJIHUTCIIb U BOCCTAHOBHUTCIIb

YMeHue XapaKTCpHU30BaATb (1)I/ISI/I‘ICCKI/IG 1 XMMHYECKHE CBOMCTBA:

9.1

IOPOCTHIX BEIIECTB (KUCIOPOM, O30H, BOAOPOA, IpaduT, anamas,
KpeMHUH, a30T, ¢ocdop, cepa, XJIOp, HATpUH, KalWd, MarHHi,

KaJIBIIMH, aJTIOMHHHM, KEJIE30)

9.2

CJIIO)KHBIX BENIECTB, B TOM YHCJIE€ WX BOJHBIX PacTBOpOB (BOja,
aMMHUaK, XJOPOBOJOPOJl, CEPOBOJOPOJl, OKCHUIBI U THUAPOKCHIBI
metamwioB [-IIA rpynm, amomunus, meau (II), nuaka, xemneza (II u
I1), oxcuaet yraepona (II u IV), kpemuus (IV), azora u dhocdopa (111
u V), cepet (IV u VI), cepuucras, cepHasi, a3oTucCTas, a30THasd,

docdopHasi, yronpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)

9.3

IMPOTrHO3HUPOBATH u XapaKTCpU3oBaTh CBOMCTBA BCIICCTB B




3aBUCUMOCTHU OT HX COCTaBa U CTPOCHHA, IMPHUMCHCHUC BCIICCTB B
3aBUCHUMOCTH OT HX CBOI>’ICTB, BO3MOJXHOCTb MMPOTCKAHUA XUMHUYCCKUX

npeBpameHI/Iﬁ B Pa3JIMYHLIX YCIIOBHUAX

YMeHHe COCTaBIIATh MOJIEKYJIIPHBIE U HOHHBIE YPAaBHEHHUsI pEaKLUH, B

10
TOM YHUCIIE:
10.1 peaKIuii HOHHOTO 0OMeHa
10.2 OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
103 WUTIOCTPUPYIOIIMX XMMHYECKHE CBOICTBAa M3yYEHHBIX KJIACCOB
' (TpyIi) HEOPraHUYECKHUX BEIICCTB
10.4 MOATBEPKIAIOIINX TeHETUUECKYI0 B3aMMOCBSI3b MEX/y HUMU
11 YMeHue BRIYUCIITh (IPOBOAUTH PACUETHI):
11 OTHOCUTENIbHYI0 MOJICKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
' MacCCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COSMHEHUU
11.2 MAaCCOBYIO JIOJIFO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM ra3oB
114 M0 YypaBHEHUSIM XHMHUYECKUX PEaKUUd M HAXOAUTh KOJIMYECTBO
' BEIIECTBA, 00BbEM M MAaCCy PEareHTOB WU MIPOYKTOB PEAKITUN
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMM  METOJAMH  HAy4YHOro  TOo3HaHUA  (HaOmOIeHue,
11 U3MepeHHe, SKCIIEPUMEHT, MOICTTUPOBAHUE) MIPU U3yUYECHUH BEIIECTB U
' XUMUYECKUX SBJICHUW; yMEHUE CPOpMyIHpOBaTh MpoldiaeMy u
MPEIJIOKUTH IMyTH €€ peleHus
122 Oe3omacHOil pabOThl C XMMHYECKHMH BEIIECTBAMH, XUMHYECKOU
' MOCYJI0H U J1abOpaTOpHBIM 000PYA0BAHHEM
paBUIaMy OE30MaCHOTO OOPAIIEHUS C BEIIECTBAMU, UCTIOIh3YyEMBIMU
B MOBCETHEBHOM JKU3HU, MPAaBUIaMH MOBEICHUS B LESIX cOepekeHus
123 30POBbSl M OKPYXKAIOIIEW NIPUPOAHOW Cpelbl; IOHMMaHHUE Bpeaa
' (omacHOCTH) BO3IEMCTBHSI HAa JKMBBIE OPraHU3Mbl OMPEEIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHSI W TMPEAOTBPAIICHUS HX BPEIHOTO
BO3JICUCTBUS
3 Hanmuume mpakThyecknx HaBBIKOB TUIAHUPOBAHHS W OCYIIECTBIICHUS
CJEAYIOINUX XUMHUYECKUX IKCIIEPUMEHTOB:
131 U3y4eHUE U OMHCcaHue (PU3MUECKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C (1)I/I3I/I‘I€CKI/IMI/I n XUMHNYECCKUMU SABJICHUAMMU, OIIBITHI,




WUTFOCTPUPYIOIIME IPU3HAKU MPOTEKAHNS XUMUUECKUX PEAKIINI

13.2

U3y4eHHE CIIOCOO0B pa3JeIeHuUs cMecer

13.3

[OJlyY€HUE KHUCIOpOAAa M HU3Y4YEHHE €ro CBOICTB; IOJIy4E€HUE
BOJIOPOJIa U U3YYEHHE €r0 CBOMCTB; MOJYYEHHE YTJIEKHCIIOrO ras3a u

HN3YUCHHUC €TO CBOI>'ICTB; IMMOJIY4YCHHUEC aMMHAKa U U3YUYCHUC CTO CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJed

PacCTBOPEHHOTO BEIIECTBA

13.5

IpUMEHEHNE WH/INKaTOpPOB (;makmyca, METHJIOpaHKa u
denondranenna) s ONpeesieHUs] XapakTepa Cpeibl B pacTBOpax

KHCJIOT U LIeJIouel

13.6

HUCCIICOOBAHHUEC H  OIIMCAHHC CBOMCTB HCOPraHM4CCKHUX  BCIICCTB
Pa3/IMYHbIX KJIACCOB; U3YUCHUC B3aMMOACHCTBHUS KHCIOT C MCTajlJlaMu,
OKCHJIaMH MCETaJlJIOB, PaCTBOPHUMBIMHU u HEPACTBOPHUMBIMU
OCHOBAaHUAMHU, COJIAIMH; TIOJYUCHUC HCPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHUEC OJHOro McETaljla JApyruMm H3  pacTBopa COJIH;
HCCICIOBAaHUC aM(bOTepHLIX CBOICTB THUAPOKCUIAOB QAJIIOMUHHA U

OUHKa

13.7

PCIICHUEC SKCIICPUMCHTAJIBHBIX 3a4a4 IO TCMaM: «OCHOBHBIEC KJIACCHI
HCOPIraHUYCCKUX COC,I[I/IHeHI/II‘/JI»; ((SJ'IGKTpOJII/ITI/I‘IeCKaH
JUCCOLIMAIIUs) «Baxneimuye HEMETaIIbl H HUX COCOAUHCHUA,

«Baxkneinne MeTalIbl M UX COCIUHCHUA»

13.8

XMUMHYECKHE  OKCICPHUMEHTBI,  WLUIIOCTPUPYIOIIHE  MPH3HAKU
NPOTEKAHUs PEaKIMii HOHHOTO OOMEHA; KAueCTBCHHBIC PEaKIMU Ha
NPUCYTCTBYIOIIME B BOJHBIX PACTBOpaX HOHBI XJOPUI-, OPOMHI-,
wonua-, cynbdar-, Qocdar-, KapOboHAT-, CHIUKAT-aHHOHBI,
THPOKCH/I-UOHBI, KATHOHBI aMMOHUSI, MarHus, KaJbIUsl, aJFOMUHUSI,

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

14

YMmeHnue:

14.1

MNpEACTaBJIATL PE3YJIbTATbl SKCIICPUMCHTA B (popMe BBIBOIOB,
J0Ka3aTcJIbCTB, l"pa(i)I/IKOB u Ta6J'II/IH U BBIABJIATH OMIIMPHUYCCKUC

3aKOHOMCPHOCTH

14.2

YCTaHaBJIMBATDL CBA3U MCIKAY PCAJIbHO Ha6J'IIO,Z[aeMBIMI/I XUMHNYCCKHNMH
ABJICHUSAMHU U ITPOLCCCaMU, NPOUCXOOAIIUMHA B MaKpO- U MUKPOMHUPE,

O0OBACHATH MMPUYINHBI MHOI‘OO6pa3I/IH BCIICCTB




INEPEYEHD 2JIEMEHTOB COAEPXXAHUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 11O XUMHNHU

Kon

IIpoBepsieMblii 3J1eMEHT COACPKAHMS

1

HepBOHaanBHBIC XHUMHUYCCKHUE ITOHATHUA

1.1

Yucteie BemecTBa u cMecu. CiocoOBI pa3ieiieHus: cMecen

1.2

ATOMBI ¥© MOJICKYJIBL. Xumuueckue dieMeHTb.. CHMBOJBI  XUMHYECKHX

QJICMCHTOB. HpOCTLIe M CJIOKHBIC BCIICCTBA.

1.3

XumMuueckast (bOpMy.]'Ia. BaneHTHOCTE aTOMOB XMMHYECKHUX 3JIEMEHTOB. CTEIeHb

OKHCJICHUA

1.4

3aKOH TIOCTOSHCTBA COCTaBa BCIICCTB. OrtHocuTeNnpbHAas aTOMHAs Macca.
OTHOCHUTENLHAS MOJICKYJIsIpHasdA Macca. MaccoBas J0JI1 XUMHYCCKOTI'O 3JICMCHTA

B COCAMHCHNU

1.5

KonnuectBo BemectBa. Monb. MonspHas Macca. MousgpHblii 00BEM ra3oB.

BianMocBsa3n KOJIMYCCTBA, MaCChl U YHCJIa CTPYKTYPHBIX €IWHHAIL BEIICCTBA

1.6

dumsnyeckne 1 XUMHUYECKHE SBICHUS. XUMHYecKas pcakuusa nu e€ IIPU3HAKH.

3aKOH COXpaHEHMsI MacChl BEIIECTB. XMMHUECKUE YPABHEHUS

HCpI/IOI[I/I"IeCKI/Iﬁ 3aKOH H Hepnonnqecxaﬂ CHUCTEMA XHMMHYCCKHX OJICMCHTOB

J.1. MenneneeBa. CTpoeHHE aTOMOB

2.1

[Iepnoanueckuit 3akoH. Ilepuonnueckas cucrema xuMu4yeckux ieMeHTos /.M.
Mengeneesa. [lepuonel u rpynnsl. @u3nueckuil CMbICI MOPSAJKOBOTO HOMEPA,

HOMCPOB IICPpUOJa U I'PYyIIIIbl 3JICMCHTA

2.2

Crpoenne aromoB. CoctaB aToMHbIX siaep. M3ortombl. DnexTpoHsl. CTpoeHue
JJIEKTPOHHBIX  000JOYEK aTroMoB TMepBbIX 20 XUMHYECKHX DIEMEHTOB

[Tepnonnueckoii cucremst 1.11. Menneneena
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3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMHUYECKHUX SJIEMEHTOB MEPBBIX TPEX
NepUOIOB, Kanus, Kajblus (paguyca aTOMOB, O3IJIEKTPOOTPUILIATEIHHOCTH,
METaJUIMYECKUX M HEMETaJUIMYeCKUX CBOMCTB) H HMX COEJUHEHUH B
COOTBETCTBUU C TIOJIO)KEHHEM »yeMeHTOB B Ilepuoauueckoir cucreme u

CTPOCHUCM UX ATOMOB

CrpoeHue BemiecTna

3.1

Xumudeckas cBsa3b. KoBajeHTHas (HOJ'I}IpHaSI n HCHOHHpHaH) CBA3b.
9J’I€KTpOOTpI/IHaTeJ'H)HOCTB XHUMHUYCCKUX 9JICMCHTOB. Honnas CBA3b.

Mertamiuyueckas CBSI3b




3.2

Tunsl KpUCTAJUIMYECKUX PEIIETOK (aTOMHAs, MOHHAas, MeTaJulnyecKas),
3aBUCUMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTAIIMYECKOM PEIIETKUM U BUIA

XUMHUYECKOU CBA3U

Baxueiime mnpeacTaBUTENM HEOPraHWYECKUX BemiecTB. HeMmeraibl U ux

coeMHeHMs. MeTanabl M UX COeIUHCHUS

4.1

Knaccudukanuss m HOMEHKIAaTypa HEOPTaHHMYECKHX COEIMHEHUIl: OKCHIOB
(coneobpasyromue: OCHOBHBIE, KHCJIOTHBIE, amQoTepHBbIe) U
HecosieoOpas3ylonye; OCHOBAHWHM (IIETOYM W HEPAaCTBOPUMBIE OCHOBAHHS);
KUCIIOT  (KHCIOPOJACOAEp)KAIue M OCCKUCIOPOIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPETHUX M KUCIIBIX)

4.2

dusznyeckue W XHUMHYSCKHE CBOMCTBA IMPOCThIX  BCIICCTB-HEMETAJIJIOB!:

BOJOPO/IA, XJIOpa, KUCIIOPOA, Cepbl, a30Ta, hocdopa, yriepona, KpeMHUS

4.3

du3nyeckue M XMMHUYSCKHE CBOMCTBA MMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHUA,
HaTpusd, Kajlusd, Marovusa W KaJIbOWsA, aJJlOMUHUSA, JKCEIIC3a. SHGKTPOXI/IMI/I‘—IeCKI/Iﬁ

pAn HaHpH)KCHI/Iﬁ MCTAJlJIOB

4.4

dusznueckue U XMMHUUYECKHE CBOMCTBa BOAOPOIHBIX COCOUHEHUI HEeMETaJlIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMUAKA

4.5

duznyeckue U XUMHYECKHE CBOMCTBA OKCHI0B HemeramuioB: cepbl (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yraepona(ll, 1V), kpemuusa(I1V). Ilonyuenue

OKCHJOB HEMETAJIJIOB

4.6

Xumnueckue cBorctBa okcuaoB: MeTamuioB [A-IIIA rpymn, nunka, mequ(Il) n

xenesa(Il, IIT). I[TomydyeHne oKCUI0B METAIIIOB

4.7

XWMHUYECKHE CBOMCTBA OCHOBAHHMM M aM(OTEPHBIX THIPOKCUIOB (HA MpUMEpE
TUAPOKCHUJIOB ~ QJIIOMUHUSA, >Kene3a, uHKa). [lomyueHue ocHOBaHuid U

aM(pOTEepHBIX THIPOKCU]IOB

4.8

OO0mue XUMHUYECKHE CBOMCTBA KHCIIOT: XJIOPOBOJOPOIHOM, CEpOBOJOPOIHOM,
CEpHUCTOM, CcepHOM, a30THOU, (hochopHOU, KpeMHHEBOH, yrompHO. Ocobbie
XUMUYECKHE CBOWCTBA KOHUEHTPUPOBAHHOW CEPHOM M Aa30THOW KHCIOT.

HOJ'Iy‘-IeHI/IC KHUCJIOT

4.9

OO0ue xuMu4yeckre cBoiicTBa cpeanux coneil. [Tomyuenue conei

4.10

HonyquI/Ie, CO6I/IpaHI/IC, paclio3dHaBaHHUC BOJAOpOJad, KHCJIOPOJd, aMMMHAKa,

YTJICKHCIIOTO Ta3a B JIAOOpaTopuu

4.11

[Momyuenne amMMuaka, CEpHOH M Aa30THOM KUCIIOT B MPOMBIIIIEHHOCTH. O0mme

CIIOCOOBI MMOJYYCHU MCTAJIJIOB




4.12

TI'enermueckas cBsI3b MECXKAY KilaCCaMU HCOPraHUYCCKUX COG)II/IHGHI/II\/'I

XUMUYECKUE PEAKIIUU

5.1

Knaccudukanus XuMUYecKUX peakiuid o pa3IUYHbIM MPU3HAKAM: TI0 YHCITY H
COCTaBYy Y4YacTBYIOIIUX B pEaKIMU BEIIECTB, MO TerioBoMy 3ddeKry, o

W3MEHCHHIO CTCIICHEH OKHMCICHUS XUMHUUECKUX DJIEMCHTOB

5.2

TennoBoit A3 heKT XMMUYECKON peakIy, TEPMOXUMUYECKHE YPaBHEHUS. DK30-

U DHJIOTEpMUYECKHE peaklnu. TepMoXuMuyecKkue ypaBHEHHs
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OKHCIUTETBHOBOCCTAHOBUTENIBHBIE peakiUA. OKHCIUTEIN U BOCCTAaHOBHUTEIU.
[Ipomieccbl  OKUCIIEHUST M BOCCTAHOBICHMS.  JJEKTPOHHBIA  OanaHc

OKHCIIMTEILHOBOCCTAHOBUTECIILHOM pCaKkuuun

5.4

Teopus MEKTPOTUTHIECKON quccoruanuu. KaTnoHsl, aHMOHBI. DIEKTPOJIUTHI U

HC3JICKTPOJIUTHI. CunbHBIC U cla0bIe OJICKTPOJIUTHI. CremneHb AUcCCconranuu

5.5

Peakuiun moHHOTO obMeHa. YciaoBHs IIPOTCKAHUA pCaKHHI}’I HOHHOI'O O6M€Ha,

IIOJIHBIE Y COKPAILIEHHBIC HOHHBIC YPABHEHUS PEaKIUN

XHUMHMS ¥ OKpyXKarolas cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEJHEBHOM >KM3HM 4elloBeKa. besomacHoe
UCIOJIb30BaHUE BELIECTB M XUMMUYECKUX peakuui B JabopaTopuu U OBITY.

HepBa;I IOMOIIb ITPHU XUMHYCCKUX OKOIr'aX U OTPABJIICHUAX

6.2

XUMHUECKOE 3arps3HEHUE OKpY)Kawomled cpeabl  (KUCIOTHBIE — JOXKIH,
3arpsi3HEHUE MOYBbI, BO3JyXa U BOJOEMOB), CIOCOOBI €ro MpPEeIOTBPALICHUS
[IpenenvHas momyctumass kouneHtpanus BemiectB (IIJK). Poxp xumuu B
pelIeHUH DKOJOTHYECKUX TMpoOjeM. YCuieHHue NapHUKOBOTO dddekra,

pa3pyLIeHuEe 030HOBOTO CIIOSI

6.3

[Ipumenenue cepsl, azora, pocdopa, yriepoaa, KpeMHUS U UX COCAMHEHUH B
OBITY, MEIWIIMHE, TPOMBIIUICHHOCTH W CEeIbCKOM Xo3siicTBe. [IpumeHenme
METAJUIOB M CIUIAaBOB (CTallb, YYTYH, IIOPAJIOMUHMM, OpoH3a) B OBITY U
IPOMBIIIJICHHOCTH MX coeAnHeHu. [IoHATHEe 0 KOPPO3MH METAJUIOB, OCHOBHBIC

CIIOCOOBI 3alUTHI KX OT KOPPO3UU

6.4

[IpupoaHbie UCTOYHUKU YIIIEBOAOPOIOB (Yrojb, HPUPOIHBIA Tra3, HEPTH),

MPOIYKTHI UX MepepadboTku (OEH3HMH), UX POJIb B OBITY M MPOMBIIIIICHHOCTH

6.5

HCpBOHaanIBHBIe MOHATHS 00 OPraHM4YCCKHUX BCHICCTBAX KaK O COCAMHCHHAX
yriepoaa (MeTaH, OTaH, 9THUJICH, alICTUJICH, 9TAHOJI, INIMIOCPHUH, YKCYCHAA KI/ICJ'IOTa).
ITonsTHE 0 OMOIOrMYECKH Ba)KHBIX BCIICCTBAX: KHpaAX, GCJIKaX, YrjI€BoAax — U UX

POJIN B J)KU3HU YCIIOBCKA




Pacuérter:

7.1 o popMyamM XUMHUYECKUX COSTUHEHUN
7.2 Macchl (MaccoBOi) JOJIM PACTBOPEHHOTO BEILIECTBA B pACTBOPE
7.3 M0 XUMHUYECKHM YPABHCHHUSM




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

» Xumus: 8-i kiacc: 6a30BbIi yPOBEHB: YUECOHUK; S-€ U3AaHue, nepepadoTaHHOoe
["abpuensn O.C., OctpoymoB W.I'., CnaakoB C.A. AKIIMOHEPHOE OOIIECTBO
«M3natenbctBo «IIpocBenienne»

* Xumusi: 9-ii kiacc: 0a30BbIN YPOBEHb: YUEOHUK; S5-€ U3/1aHKe, epepaboTaHHOe
IMa6puensu O.C., Octpoymo WU.I'., CnaakoB C.A. AKITMOHEPHOE OOIIECTBO

«M3marenscTBO «IIpocBemnienne»

METOAUYECKHE MATEPUAJIBI 1JIAA YUUTEJIA

https://rosuchebnik.ru/ -"IIpocBemenne" Kopnopanus Poccuiickuii yaeOHUK

IHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbHI U PECYPCBI CETHU
HUHTEPHET
1. http://www.edu.ru — denepanbabie 00pa30BaTEIbHBIC PECYPCHI JIJIs 0OIIETO
obpa3zoBaHus/

2. https://educont.ru/ - Karasor 1iudpoBoro o06pa3oBaresibHOr0 KOHTEHTA.

3. http://school-collection.edu.ru/ - Enunas xomiekuus udpoBbIX
00pa3oBaTeIbHBIX PECYPCOB.

4. http://www.hemi.nsu.ru/ - OCHOBBI XUMUU. IICKTPOHHBIN yUCOHUK.
5. http://hemi.wallst.ru/— O0Gpa3oBaTeNbHBIN CAUT AJI MIKOJHHUKOB 110 XUMUH
6. https://turlom.olimpiada.ru/news/436 - Typuup M.B. JlomonocoBa

7. https://vos.olimpiada.ru/ - Bcepoccuiickas onummnuaza IMKOJILHUKOB.



8. https://chem8-vpr.sdamgia.ru/ - Peury BIIP.

9. https://oge.sdamgia.ru/ - Pemry OI'D.






