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MUHUCTEPCTBO MTPOCBEIMEHUSA POCCUIICKON ®EJIEPAIINN

MunncrepcTBo oopazoBanust Upkyrckoii odjiactu
AJIMUHUCTPAIMSA MYHMUIMIAJBHOTO PAliOHA MYHHIIUIIAJIBLHOTO 00pa30BaHMS
"HukHeyIMHCKU paiion"

MyHununajJbHO€e Ka3eHHOe
001e00pa3oBaTe/IbHOE YUpeXKIeHue
"XynoenaHckasi CpeaHsis
001eodopa3oBaTe/ibHaA MIKoJIA"

COI''TACOBAHO YTBEPXJIEHO
Ha 3aCEJlaHuH [Tpuxazom Ne41
METOINYECKOTO oT «31» aBrycra 2023 1.

00beAMHEHUS yUnuTENeH
€CTECTBEHHOHAYYHOT'O LIUKJIA.
[Iporokoin Nel

ot «31» aBrycra 2023 1.

PABOYASA NTIPOI'PAMMA 110 XUMHUH

JU1s1 o0y4Jaronuxcs 8 -9 Ki1accoB

CocTaBuit:
YUUTEIh XUMUU U Teorpaduu
[HIarsaneera O.H.

c. Xyaoenanckoe 2023 roa.



AHHOTanMs K pado4ei mporpamme no xumuu (8-9 kiaacensr) ®I'OC I'.E.
Pym3uruc u @.I'. ®eabaman

[Tporpammebl pa3paboTaHbl Ha OCHOBE (eAepabHOTO TOCYAapCTBEHHOTO
00pa3oBaTEILHOIO CTaHIapTa OCHOBHOI'O OOIIEro 00pa30BaHMs, KOHIICTIIIUN
JTyXOBHO-HPABCTBEHHOT'O Pa3BUTHS U BOCIIUTAHUS JTMYHOCTH TpakaaHuHa Poccun,
IJIAHUPYEMBIX Pe3yJIbTaTOB OCHOBHOTO 00IIIero 0Opa3oBaHus, IPOTrpaMMBbI 110
XUMHUH 8-9 KIIacCHI.

[Ipeametnas nunus yueouunkos I'. E. Pynsutuca, ®@. I'. ®enpamana: yuebHoe
nocoOue it 0011e00pa3zoBaTeIbHBIX opranu3anuii / A.M. Pagernkuii — M.:
[Ipocsemienne

YYEBHO-METOIMYECKUI KOMITJIEKC (YMK)

Pynzutuc I'.E., ®enpaman @.I'. Xumusa 8 kinacc M.: IIpocseiienue.
Pynzutuc I'.E., ®enpaman @.I'. Xumusa 9 knacc M.: IIpocsemienue.
YUYEBHBIN TUVTAH (KOJUYECTBO YACOB)

8 kacc - 2 yaca B HeJIet0, 68 4acoB B roj

9 kiacc - 2 yaca B HeJIeJIr0, 68 4acoB B T'OJI

Pabouas nmporpamma y4eOHOro npeameTa « XuMus» COCTaBICHA Ha OCHOBE
TpeboBanmii k pesyaprataM ocBoeHuss OOIT OO0, mporpammsel popmMupoBaHus
YHUBEPCAIbHBIX YUYEOHBIX ACHCTBUM.



HOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XMMHM Ha YpOBHE OCHOBHOrO 001Iero o00pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIMIUU MpenofaBaHus y4eOHOro npeaMera « XuMus»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4eHHMs, BOCHHTAHHS M PpPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4EOHOIro
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE PEeIMETHOE coJiep KaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YUYEHHUS] XUMHU C Y4E€TOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMs, a TakKe TPeOOBaHMM K
pe3yabTataM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs peAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OOYyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
oOyyJaroierocsi, ero MpeACTaBICHUN O MaTEepPUAIbLHOM EIWHCTBE MHUPA, BAXKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
mpo0eM YCTOMYMBOTO DPA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCUT BKJIAJ] B (POPMUPOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEHEBHOM XM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEIMU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTU 00YYarOLUXCs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

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

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

CtpykTypa coiepkaHusi MPOrpaMMbl N0 XMMHUHU CPOpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUM HAa OCHOBE TEOPETUUYECKUX MPEICTABICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJICKYJISIPHOTO YUEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpeACTaBICHUM 00 JICKTPOIUTHYECKOW JTUCCOLMAIMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOTO MPUMEHEHHUS U TMOTyYCHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTHKE
e€¢ CHCTeMHOW NpPHUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHWS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMeTOB: «OKpyXKaromuil MUp,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTUYECKON
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JOCTYITHBIX 00OOIICHN MHPOBO33PEHUECKOTO XapakTepa, S3blIKa HAYKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PEaKIuii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX T[PUMEHEHWU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢GopMHpOBaHHE WHTEIICKTyaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIOBHAM KU3HU;

— HampaBJIEHHOCTh OOy4YeHUSI HA  CHUCTEMaTHYECKOE MPUOOIICHHE
oOy4JarommMxcss K CaMOCTOSATEIbHOM MO3HABATEIbHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OIbITa Pa3HOOOpPa3HOM NEATEIbHOCTH, MO3HAHUS M CaMONO3HAHUS, KIIHOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3UYHBIX BUJOB IE€ATEIbHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATIBHOW U €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXAaIOLEr0 MHpA, MCHOJIb3Yysd 3HAHUS U ONBIT, MOJyYCHHbIE MPU H3YYECHUU
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOJiieM B TOBCEIHEBHON >XHM3HU U
TPYAOBOU JIESATEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1EeJIecO00pa3HOro MOBEACHHUA B OBITY M TPYAOBOM JEATENbHOCTH B LEIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOJTHON CPEIBI;

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY NpO(uUis U HampaBlIE€HHOCTU JAajbHeHIIero
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJAEPXKXAHUE OBYUEHUA

8 KUIACC

ITepBoHayaIbHBIE XUMHYECKHE OHATHSA

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemecTs. [loHsaTHE O MeToAax MO3HAHMS B XMMHH. UHCTBIE BEHIECTBA U CMECH.
Crioco0bl pa3eneHus: CMeCeu.

ATOMBI M MOJIEKYJIBl. XHMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHYECKHX
aneMeHTOB. [IpocTbie U ClOXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaJeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocCTaBa BemecTB. (OTHOCUTENBHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast 40 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHas Macca. B3auMocCBsI3b KOIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTUHEHUN.

du3nyeckne U XMMUYECKUE SBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckue ypaBHeHus. Krnaccudukarms
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKON MMOCYJOH, MpaBuWiIaMH padoThl B JabopaTtopuu u
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTIEHUE U KOHJEHCAIUsl BOJbI) U XMMHUYECKHUX (TOpEHHE CBEYM, MPOKAJIMBAaHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUI, HAOMI0ICHUE U
ONMKMCAHWE NPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe TUIAPOKCHUIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM cosu meau (1),
U3y4eHHE CMOCOOOB pa3JelieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapUMBaHUeE, AUCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH IMOBAPEHHON
COJIM, HaONIOAEHWE W  ONUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Ba:xkueiiye npeacTaBUTEIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — 3nmeMeHT W mpocroe
BenlecTBo. HaxoxkneHue kuciaopona B Hpupone, (pU3MUECKHE U XUMHYECKHE
cBoiicTBa (peakuuu ropenusi). Oxcuabl. Ilpumenenune xkucinopoaa. CrocoObl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TemnoBoit 3¢(deKT XUMHUECKON peaklnud, TePMOXMMHUYECKUE YpaBHEHHS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopona B
npupoae, GU3NYECKUEe ¢ XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckne cBoucTBa BOAbl. Boma kak pactBopurens.  PacTBOpBIL
HacpilieHHbIe ¥ HEHACBIIIEHHBIE PAacTBOpPbI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOALl. OCHOBaHUS.
Ponp pacTBOpoB B IpUpOZiE€ U B KU3HU 4eloBeka. KpyroBopor BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuHeHuit. Oxcuapl. Kiaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpasyronue. Homenknatypa oxcugoB. ®duznueckue U XUMHUECKHUE
cBoMcCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE M XHUMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarnus kucnor. Homenknarypa kuciot. dusndeckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psan aktuBHOocTM MetaimioB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3NYECKUE U XMMHYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eHeTnueckas CBSA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEIECTICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HaBaHUE UM U3YUYCHHE CBOMCTB KHUCIOpOJa, HaOII0ACHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopona ¢ okcuaoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAONIOJCHHE OOpa3IOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEIOBAaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OINPEACIEHHON
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJTFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KHCIIOT W IEJIOYCH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a/lad Mo Teme «BaxkHellue Kiacchl HEOPraHUYECKHUX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETLHO-BOCCTAHOBUTEILHbIE PEAKIMHU

[lepBble TOMBITKK KIAaCCU(PUKAIMM XUMHUUYECKUX 3JeMEHTOB. [loHsatue o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
HN.  MengeneeBa.  KopoTkonepuonHas ©W  JiauHHONepuoAHas  (HOpMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. DOu3nyeckuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEpPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3otonsl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aTOMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKHUX CBOMCTB MO IPpyIaM U epuoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
DJIEMEHTOB Ul pa3BuUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hbli U
IpaKIaHUH.

Xumuyeckas cBa3b. KoBajneHTHas (ToyisipHass W HEMOJISIpHAs)  CBSI3b.
DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BELIECTB METAUIOB M HEMETAJIOB, B3aUMOJCHCTBUE
IUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCIOT W IIEJIIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS ).



Mescnpeomemmunle ceasu

Peanuzammsi MEXIpeAMETHBIX CBSI3CH MPU HM3YYCHHH XUMUU B 8 Kjacce
OCYIIECTBJISIETCS. 4Yepe3 HCIONB30BAHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHITHH, SIBISIONIUXCS CUCTEMHBIMH JIJIST OTJACIBHBIX MPEAMETOB
CCTECTBEHHO-HAYYHOTO ITUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TOHATHSA: HAYYHBIH (DaKT, TMIOTE3a, TEOpHS,
3aKOH, aHalW3, CHHTE3, KiaccuduKaus, MePUOIUNIHOCTh, HAOIOIEHHE,
HKCIIEPUMEHT, MOJICITUPOBAHHUE, H3MEPCHHUE, MOJICTb, SIBIICHHC.

®dusrka: MaTepus, aToM, D3JCKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHU],
H30TOIIbI, PAJAMOAKTUBHOCTD, MOJICKYJIA, YJICKTPUUCCKHUM 3apsi, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSHUE BEIIECTBA, ra3, (GU3MYCCKUE BEIMYUHBI, SIUHUIIBI
W3MEpEeHHUsI, KOCMOC, TUTAaHETHI, 3B&3/161, COHIIC.

buonorus: dorocunres, apixanue, ouocdepa.

['ecorpadms: armocdepa, rtumpochepa, MHUHEpadbl, TOPHBIE IOPOIHI,
TIOJIC3HBIC UCKOITaeMbIe, TOTLTNBO, BOJHBIC PECYPCHI.

9 KJIACC

BeiecTBo U XuMH4YecKasi peakuus

[Tepunoanueckuii 3akoH. [leppoanueckas cucreMa XMMHYECKUX 3JIEMEHTOB /I,
. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOWCTB
XUMHUYECKUX DJIEMEHTOB IMEPBBIX TPEX MEPUOAOB, Kaaus, KAJIbLUA H HX
COCIVHEHUN B COOTBETCTBUM C IIOJIOKECHUEM 3JIeMEHTOB B llepmoanueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BellecTBAa: BHJBI XUMHUYECKOW CBS3U. THIIBI KPHUCTAJUIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BEIECTB. XUMHUECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BEUIECTB.

Knaccudukanysa XuMuyeckux peakuuid Mo pa3auyHbIM MpU3HAKaM (10 YUCITy
U COCTaBy YYAaCTBYIOIIMX B pEAKIMH BEUIECTB, MO TEMIOBOMY 3(PQeKTy, Mo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). JK30- U 3HIOTEPMHUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[Tonsitue o ckopoctu xumuueckod peakuuu. [loHsTHE 00 00paTUMBIX U
HEOOPAaTUMBIX XUMHUYECKUX peakiusx. [loHATHe O TOMOTeHHBIX U TeTePOTeHHBIX
peakuusax. [lonsatue o xaranuse. [lonstue o xumuueckom paBHoBecuu. DakToOpBsI,
BIIMAIOIIME HAa CKOPOCTh XMMHYECKONW PEAaKIUU U IMOJOKEHUE XUMHUYECKOTO
PaBHOBECHSI.



OKHCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  DJICKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaKIuu. CocraBiieHue YpaBHEHUU
OKHCJIMTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUU C  HCHOJIb30BAHHEM  METOJIA
AJIEKTPOHHOTO OallaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [HUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BHUIAAMU
xuMuueckoil cBa3u. Crenenp aqucconuanuu. CUIbHbIE U C1a0ble SJIEKTPOIUTHI.

Peakiiuun noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEAKIMi HOHHOTO OOMEHa,
MOJIHBIE W COKpAIIEHHbIE HOHHBIE YypaBHEHHMs peakuuil. CBOWCTBAa KHCIOT,
OCHOBaHMM U coOJell B CBeTE€ TMPEACTaBICHUN 00 AJIEKTPOIUTHUECKOM
nucconnanyu. KauectBeHHble peakiny Ha HOHBL. [IoHATHE O TMApONIA3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEIIIECTB — METAJIOB W HEMeTaoB (rpadura M aaMmasa), CIOKHBIX BEIECTB
(xJopuaa HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW pEeaKinu
OT BO3JIECUCTBHS Pa3IUYHBIX (DAKTOPOB, MCCIEIOBAHUE AIIEKTPOIPOBOJIHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3MOXXHO ~ HCMOJB30BAHME BUJEO MaTEpPHAIOB), IMPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIONINX ~ TMPU3HAKU  TPOTEKAHMS]  PEaklMid  HMOHHOTO  OOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa3oBaHHE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKIui
(ropeHue, peakiMu pasIoKEeHHs, COCTUHEHNUs), PAaClOo3HABaHUE HEOPTraHWYECKUX
BEIIECTB C IOMONIbIO KAYECTBEHHBIX pEAaKIUMid Ha HOHBI, pEUICHUE
AKCHEPUMEHTAIBHBIX 33]1a4.

HemeTaibl U MX coeIMHEHU S

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHbIe cTerneHru okucieHus. CTpoeHue M (PU3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aMMOJEHCTBUE C METalllaM{, HEMeTallaMH, WIeJo4amMu). XJIOPOBOAOPO/I.
ConsiHast KWCIIOTa, XUMUYECKHE CBOMCTBA, IMOJY4YEHHE, MPUMEHEHHUE. [lelicTBue
XJIOpa U XJOPOBOAOPOZA HA OPraHW3M 4YeJloBeKa. BakHeWmume XJIOpUAbl U HX
Hax0XJICHUE B MIPUPOJIE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHbIe cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMUYeckue cBoicTBa cepbl. CepoBOJopol, cTpoeHue, pu3nYecKue u
XUMHUYecKue cBorcTBa. OKCUABI Cepbl KaK MPEACTABUTENIA KUCIOTHBIX OKCHJIOB.
Cepnass kmciota, (Quanueckue © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENSl Kjacca KHCIOT W chneurduyeckue). XHUMHUYECKHE pPEaKIuHu,



JeKale B OCHOBE MPOMBIIUIEHHOTO CHOc0o0a TMOMY4YeHHsS] CEpHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThL. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEaKIIMs Ha
cyiabdaTr-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH cpeAbl COCNUHEHUSIMH Cepbl (KHCIOTHBIE JIOKIIH,
3arpsi3HEHKE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OObmas xapaktepuctuka 37meMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHBIE CTEMEHH OKUCICHUA. A30T, paclpoCTpaHEHHE B MPUPO/IE,
dbusnyeckue U xumMrueckue cBoiictea. KpyroBopor azora B npupojie. AMMHAK, €T0
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOJyuyeHrue U npuMeHeHue. Com aMMOHUS,
ux GU3NYECKUE U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KadecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ TMOodydeHHe, (QU3MUECKUe U XUMUYECKUE
cBOMcTBa (0OIIME KaK TMPEICTaBUTENS Kjacca KHUCIOT U crnenuduueckue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MHHEpaJIbHBIX
ynoopeHuil. XMMHUUECKOe 3arpsi3HEHUE OKPYKarolle cpebl COeAMHEHUIMHU a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI W BOA0EMOB). Docdop,
altoTponHele Moaudukauuu (ochopa, pU3NUECKUE U XUMHUYECKHUE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaota, Pu3ndecKue U XMUMHUIECKHUE CBOMCTBA,
nosyuerue. Mcnons3oBanue GocdartoB B KaueCcTBE MUHEPAIBHBIX YI00OpEHUH.

Oo6mast xapaktepuctuka snemMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB,  XapaKTEepHbIE  CTENEHH  OKHUCIEHUS.  YTIEpOJ,  aJJIOTPOITHBIC
Monu(duKaKMKu, pacrnpoCcTpaHeHWe B TpUPOAE, (U3MUecKHe W XUMHUYECKHUE
cBoiicTBa. AncopOius. Kpyrosopot yriepoaa B npupoje. OKCUIbl yriiepoaa, ux
¢usznyeckne W XUMHYECKHE CBOMCTBA, JEWCTBUE Ha JKUBbIE OPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yriaepoaa (IV), rumoresza riao0anbHOrO TOTEIJIEHUS KIMMaTa, MapHUKOBBIN
s dekrt. YronpHas KuciaoTa U €€ coyu, uX pu3nuecKkue U XMMHUYECKHUE CBOMCTBA,
NMoJIydeHHe W TNpuMeHeHwe. KauecTBeHHass peaknuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, POMBIIUIEHHOCTH U CEIBCKOM
XO3SIMCTBE.

[lepBoHavyabHBIE IOHATHS 00 OPTAHUYECKUX BEIIECTBAX KaK O COSTMHEHMSIX
yriaepoaa (MeTaH, 9TaH, 3TUJICH, alleTUJICH, YTAHOJ, TJIMIEPHH, YKCYCHAs KUCIIOTA).
[IpuponHble HCTOYHUKH YTIAEBOAOPOAOB (Yrojb, MNPUPOAHBIA Ta3, HedTh),
MPOAYKTHl WX TmepepaboTku (O€H3WH), UX POJb B OBITY W TPOMBIIICHHOCTH.
[TonsiTie 0 OMOTOTUYECKU BAKHBIX BEIIECTBAX: )KHpaX, OelKax, yrieBogax — u uxX
poiid B OKM3HM UeJoBeKa. MarepuaqbHOE €IUHCTBO OpPraHUYEeCKUX U
HEOPraHUYECKUX COCAMHEHUH.

Kpemuuii, ero ¢Qusmueckue u XUMHYECKHE CBOWCTBA, TMOJIY4YCHHE U
npumenenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmume mnpeactaBieHusi 00
okcunie kpemaus (IV) u kpemaueBor kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B



ObITYy, B IIPOMBILUICHHOCTU. Ba)kHeWIlIMEe CTPOUTENIbHBIE MaTepUalbl: KEPAMHMKA,
CTEKJIO, IIEMEHT, O0eTOH, kene300eToH. [Ipobiempr 6€30MacHOTO HMCIOIb30BAHMUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPTaHUYECKHX BEIIECTB, CBOMCTB COJITHOW KUCIIOTHI,
IPOBEJICHIE KAaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)XKaromme (PU3NUEeCKHe M XUMHYECKHE CBONCTBA
raJIOTEHOB M UX COEJUWHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHHE C 0Opa3llaMu XJIOPUAOB (TajOreHUOB), O3HAKOMJICHHE C
oOpasmamu  ceppl M €€  COCOUHEHUSIMH  (BO3MOXKHO  HMCHOJIb30BaHHE
BHJICOMATEpUAIIOB), HAOJIIOACHUE Mpoliecca OOyIJIMBaHUS caxapa IoJ| JeHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3Y4YEHUE XHMHYECKHX CBOMCTB
pa30aBiIEHHON CEPHOI KUCIIOTHI, IPOBE/ICHNE KAUECTBEHHON peakuu Ha CyJb(ar-
MOH U HaOJI0JeHHE MpHU3HaKa €€ MpPOTEKaHHs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiicTBaMu a3ora, (¢ochopa MU HUX COEIUHEHHHA (BO3MOYKHO HCIOJb30BaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOchHOPHBIX yAOOpEHUH, MOIyUYEHHE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOMCTB aMMHUaKa, M[POBEICHUE
KayeCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (ocaT-uOH U U3y4YEHHE NPU3HAKOB
UX MPOTEKaHMUsI, B3aMMOJICICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCII0JIb30BaHUE BUJIEOMATEPUAIIOB), U3y4eHue Mozenen
KPUCTAUTMYECKUX peIIETOK anmMasza, rpadura, ¢yiepeHa, O3HAKOMJIEHUE C
IPOLECCOM aACOpPOLMU PpacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIy4YeHHE, COOMpaHHe, paclio3HaBaHUE U U3Y4YECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIM Ha KapOOHAT U
CWIMKAT-UOHBl M M3YyYECHHE TMPU3HAKOB MX MPOTEKAHUS, O3HAKOMJIEHUE C
NPOAYKUMEH CHUJIMKATHOM MPOMBILUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxxHenme HeMETaIUTbl U UX COCTUHEHUSD.

MeTtasibl U MX COCAUHEHUSA

OO01mast XxapakTepUCTHKAa XUMUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHUU
ux noyiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHrue MeTaioB. Meramndeckasi CBsi3b U
METaJuIMYecKasi  KpUCTaUIMYecKass  pemerka.  JJEKTPOXMMUYECKHH  psl
HaMpsHKEeHUN MeTawoB. OU3nyeckue U XUMUYECKUe CBOMCTBA MeTayioB. Oommue
crocoObl Moy4eHus: MeTaiyioB. IloHATHE O KOpPPO3UM METAIJIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUM,
OpoOH32a) ¥ UX IPUMEHEHNE B OBITY U IPOMBIIIEHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoamyeckon cucreme XMMHYECKHX
anemenToB /. M. MenaeneeBa, CTpo€HHE MX aTOMOB, HaXOXKJICHHE B IPUPOIE.
duznyeckre U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kamus). OKCUIbl U



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyno3emenbpHblE METAJUIbl MAarHuii M KaJlblMi: IIOJIOKEHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI M CITOCOOBI €€ YyCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckon cucteMe XUMHUYECKUX SJIEMEHTOB /.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE ¢ o0pa3llaMd METAUIOB U CIUIABOB, UX (PU3MUECKUMHU
CBOMCTBaAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIBI, MpOLECCa TOPECHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabGIrOIEHUE W OMUCAHUE MPOLIECCOB OKPAITHBAHHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a7a4 1Mo TeMe «Baxknenime
METaJUIbl U UX COCTUHECHUS.

XUMHA M OKPYKAIOLIAS Cpeaa

Bemectsa u Marepuanbl B IIOBCEIHEBHOM XHU3HM YEJIOBEKA. be3ormacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, aanee — [1/IK). Ponb xumMuu B pemieHun 3K0JIOTHYECKUX
poOJieM.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).



Mesicnpeomemmnuwie céazu

Peanmusanuss MeXnpeIMETHBIX CBSI3€M INPU W3YYEHHM XMMHM B 9 Kiacce
OCYLIECTBJISIETCS. 4Y€pe3 HCIIOJIIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
HNOHSATUN, TaK U MOHATUH, SIBISIIOIIUXCS CUCTEMHBIMH JUJISl OTAEJIBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTecTBEHHO-HAYYHBIC MOHATHS: HAY4HBIH (DaKkT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccupuKaluus, TMEePUOAUIHOCTb, HAOIIOICHHE,
HKCIEPUMEHT, MOJEIMPOBAHUE, W3MEPEHUE, MOJIEb, SIBICHHUE, NapHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepus, aToOM, D3JEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIMbI, PATUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKUN 3apsij, MNPOBOAHUKH,
NOJIYIPOBOJHUKH, JIUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHOE COCTOSIHUE BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KPUCTAJUIMYECKast
pemérka, CrulaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CONHIIE.

buonorusi: ¢orocuHTes, nbIxaHue, Ouocdepa, IKOCUCTEMA, MHUHEPAIBHBIE
yI00pEHUS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TUTATEIbHbIE BEILIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNIbl, TOPHBICE TMOPOJIHI,
II0JIE3HBIE UCKOIIAEMBIE, TOIUINBO, BOJAHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJIULIMOHHBIMU POCCUUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JIM4HOCTHBIE  pe3yNbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYaIOIIUXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIEAWIO, MOHWMAaHUS 3HAYEHHS XWMHUYECKOM HAYKH B JKU3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOW HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHHUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABAIAX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JEATEIIbHOCTH TMpPU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TIOCTYNKA CBOMX TOBAPHUILEH C TO3ULUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU WU COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHOW KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJbBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC IS OOBSICHEHHS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTENbHOM, MHGOPMAIIMOHHOW M YHUTATENIbCKOM KYJBTYpPHI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPABOYHOMU
JUTEPATYPOH, JIOCTYNMHBIMA TEXHUYECKHUMH CPEJCTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTUH;



UHTEpeC K OOy4YeHHUI0 U TMO3HAHHIO, JIO003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  CcamMOOOpa30BaHUIO, TMPOEKTHOM M  HCCIEN0BATENIbCKON
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTU W YPOBHSI OOy4YEHHS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHHE MOCIEACTBUNA WU
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js, HAPKOTUKOB, KypEHHUs),
HEOOXOAMMOCTA COOJIONIEHUs TpaBWil OE30MacCHOCTH TMpU OOpallleHUd C
XUMUYECKUMU BEILIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEPEC K MPaKTUYECKOMY U3YUYEHHIO MTpodeccuii U Tpyia pa3iIndHoro poja,
YBaXKEHHUE K TPYAy M pE3yibTaTaM TPYIAOBOM IEATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE TMPUMEHEHUs TMPEJAMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHJMBUAYAJTLHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCcHenHon npodeccuoHaabHON eITENbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANIBHOU CPEJIE;

6) 3K0JI0rNYeCcKOTro BOCIIMTAHUS

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJE KaK HCTOYHUKY
YKU3HHU Ha 3emile, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHUE LIEHHOCTU 3JI0POBOIO U
Oe3omacHOro o0Opasza KH3HH, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
¢uznyecKOMy M TICUXHYECKOMY 3JI0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOACHMS
npaBuiI 0€30MMaCHOTO MOBEIEHUS MTPU padOTe C BEIIECTBAMH, & TAKKE B CUTYAIIHSIX,
YTPOXKAIOIINX 3I0POBbIO U )KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSI, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAIOLIEH MPUPOJHON CPENOH, I MOBBILICHUS
YPOBHSI  DKOJIOTUYECKOW  KYJbTYpbl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTEeW UX PEIICHHS MOCPEICTBOM METOJ0B XUMUHU,
HKOJIOTUYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHHMKATUBHOW U COIIMAJIBHOMN TTPAKTHKE.

METANIPEJMETHBIE PE3YJIBTATHI

B coctaBe MeTanpeaMETHBIX pe3yJbTaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMuUpOBaHUS MHUPOBO33PEHUS OOIIEHAy4YHbIE TOHATUS (3aKOH, TEOpHs,
MPUHIINI, TUTIOTE3a, (GaKT, CUCTEMA, MPOIECC, IKCIIEPUMEHT U JIPYroe.), KOTOpbhIe
WCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMHPOBATH MPEACTABICHUE O IEIOCTHOMN
HAyYHOW KapTHMHE MHPA, U YHUBEpCAJIbHbIC yUeOHbIE EUCTBUS (IT0O3HABATEIIbHBIC,
KOMMYHUKATHUBHBIE, PETyJISATHUBHBIE), KOTOpbIE O0OecneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYUIECTBJICHUIO Yy4eOHOM
JEATEIIbHOCTH.



Ilo3HaBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIe JeliCTBUS

ba3oBble 1ornyeckue aeficTBusA:

YMEHUSL HCIOJb30BATh MPUEMBI JIOTUYECKOTO MBIIIIEHUS MPU OCBOEHUU
3HAHMUI: PAcCKPhIBaTh CMBICI XMMHUYECKHX MOHATUN (BBIAEIATh UX XapaKTepHbIE
MPU3HAKH, YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMHU TOHSTHSIMHU), KUCIOIb30BAThH
MOHSTUS JJI1 OOBSICHEHUS OTJENIbHBIX ()aKTOB U SIBJICHUMN, BBIOMPATh OCHOBAHUS U
KPUTEpUU ISl KJIacCU(PUKALMUNA XUMUYECKUX BEIIECTB M XMMHUYECKHX pEaKIuH,
yCTaHaBJIMBATh MPUUYMHHO-CIICACTBEHHBIE CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTUYECKHUE pACCYkACHUS (MHIYKTUBHBIE, ACNYKTUBHBIC, 10 aHAJIOTUHN),
JienaTh BBIBOJIBI M 3aKITFOUCHUS;

YMEHHE TPUMEHATH B TMPOLECCe TMO3HAHUS TMOHATHS (TPEeIMETHBIE U
MeETaIpeIMETHBIE), CHMBOJIUYECKUE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XUMUH MOJEIIbHBIE MPEACTABICHUS —
XMMHUYECKUN 3HaK (CUMBOJI 3JIEMEHTA), XUMHuYecKas (opMmyna U ypaBHEHHUE
XUMUYECKON PEAKIUU — MPU PEUICHUH Y4eOHO-TI03HABATENbHBIX 33Ja4, C YYETOM
THX MOJENBHBIX IMPEACTABICHUI BBIBISATh M XapaKTEPU30BATh CYIIECTBCHHBIC
NPU3HAKU U3YyYaeMBbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIHA,
BBISBJISATH  OOIIME  3aKOHOMEPHOCTH, NPUYUMHHO-CJIEICTBEHHbIE CBSI3U U
IPOTUBOPEUMS B U3yYaEMbIX MPOLIECCAX U SABJICHUSX.

Bba3oBble uccienoBarebcKme 1eiiCTBUSL:

YMEHUE HCIOIb30BaTh MOCTABJICHHBIE BOIPOCHI B KayeCTBE HMHCTPYMEHTA
NO3HAHMs, a TaKXKE B KAueCTBE OCHOBBI JJs (OPMUPOBAHUS THUIIOTE3bI 10
IPOBEPKE MPAaBUILHOCTH BbICKA3bIBAEMBIX CYXKICHUM;

npuoOpeTeHre OmbiTa IO IUJIAHUPOBAHUIO, OPraHU3aldd M MPOBEICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, yMEHUE HaOMoJaTh 3a XOJOM IIpolecca,
CaMOCTOATENLHO MPOTHO3UPOBATh €r0 Pe3ysbTar, POPMYIUPOBATH 0000IIEHUS U
BBIBOJIbI 10 pe3yJIbTaTaM MPOBEAEHHOTO OIbITa, UCCIEIOBAHMS, COCTABIATh OTUET
0 MpoJIeTTaHHOM padoTe.

Pabora ¢ unpopmaumeii:

YMEHHE BBIOMpaTh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH WH(HOPMAIUIO
pa3NUYHBIX BUIOB U (OPM MPEICTABICHUS, MOJIYYAEMYIO U3 Pa3HbIX HCTOYHUKOB
(Hay4HO-TIONyJIIpHasl ~ JIUTepaTypa XUMHUYECKOTO COJEp)KaHUs, CIPABOYHBIE
nocobust, pecypcbl MHTepHeTa), KPUTUYECKH OLEHUBATh MPOTHUBOPEUMBYIO U
HEJIOCTOBEPHYIO MH(POPMAITHIO;

yMEHUE TPUMEHATH Pa3ju4Hble METOJbl U 3aMpOChl MPU MOUCKE U OTOOpE
uHGOPMAIlMU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JJIsSi BBIITOJHEHUS
y4eOHBIX U MO3HABATENBHBIX 33/1a4 ONpPEEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
o0nacTh  MCHOJb30BaHUS HMHPOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJICHUE KYJIbTYpO aKTUBHOTO MCIOJIb30BAHUS PA3JIMYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMANIbHYIO (hOpMY TIpeacTaBieHUs] HHPOpMaAUU U



WUTIOCTPUPOBATh pEIIaeMble 3aJa4dl HECJIOXKHBIMUA CXeMaMH, JharpaMMmamu,
npyrumu popmamu rpauku U UX KOMOWHAIUSIMU;

YMEHHE HCIIONIb30BaTh W AaHANW3UPOBAaTh B TMpolecce Yy4yeOHOHl u
HCCJIEIOBATENLCKONU JEATEIbHOCTH HUH(MOPMAIIMIO O BIUSHUU IPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHUE OKPY>KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe el CTBUS:

yMEHHUs 3aJlaBaTh BOIPOCHI (B XOJe auajora W (WIM) JIHUCKYCCHUH) TIO
CYLIECTBY  OOCyXJaemMoil  TeMbl, (OPMYJIHpPOBATH CBOM  IPEIJIOKECHHUS
OTHOCHUTEJIHHO BBITTOJIHEHUS MPE/TI0KEHHOM 3a1a4H;

YMEHUS  TPEJCTaBIsATh  TOJYyYCHHBIC  pPE3yJabTaThl  IO3HABATEIILHOU
NEATETPHOCTH B YCTHBIX W THUCHBMEHHBIX TEKCTax; JeNlaTh NPE3EHTAIUIO
pEe3yIbTaTOB BBHIMOJHEHUS] XMMHYECKOTO IKCIIEPUMEHTa (J1a0OpaTOPHOIO OIIbITa,
71a00paTOpHOI pabOTHI 110 UCCIEAOBAHUIO CBOMCTB BEIIECTB, yYEOHOIO IIPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEIIbHOM M HWCCIIEJIOBATENBCKON  MEATENBHOCTH  MPH  PEIICHUHU
BO3HUKAIOIMIKX TPoOJIeM Ha OCHOBE yuéTa OOIIMX HWHTEPECOB M COTJIACOBAHUSA
no3unui (00CcykaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPIAHHAIIUS
COBMECTHBIX JCHCTBUHM, OINpEACICeHHEe KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHE).

PerynsiTuBHbIE YHHBeEpPCAJbHbIE YUeOHbIE NeCTBUS:

YMEHUE CaMOCTOSITEJIbHO OMNPENEsATh IEIN JCSITeNIbHOCTH, IUIAaHHUPOBATh,
OCYIIECTBIISATh, KOHTPOJUPOBATh M TMPU HEOOXOIMMOCTH KOPPEKTHUPOBATH CBOIO
NesTeIbHOCTh, BBIOUpaTh Harbosee 3(pheKTUBHBIC CITOCOOBI pelieHusl yUeOHbIX U
MO3HABATENIBHBIX 337a4, CaMOCTOSITENIBHO COCTaBJSTh WU KOPPEKTUPOBATH
MPEUIOKEHHBIA AJITOPUTM  JIEMCTBUM TPHU BBINOJHEHUM 3aJaHAM C YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIIMSIX,
OIICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON II€TH, YMEHHE
UCTIONTb30BaTh M AaHATTM3UPOBATh KOHTEKCTHI, IPEIJIaraéMble B YCIIOBUU 3aJaHUI.

IMPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMon,
BBIJICJISIFOT: OCBOCHHBIC OOYYAIOIIMMHCS HAy4YHBIE 3HAHUSA, YMEHHUS U CIIOCOOBI
neucTBul, crneruduueckue IS TpeaMeTHOM oOjacth  «XUMHUS», BHUIBI
JNEATCILHOCTH IO  IOJYYEHHWIO HOBOTO 3HAHWS, €ro  HWHTEpPIpEeTallny,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyAITUsIX.

K xoniy oOydenus B 8 kiacce npeIMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCSI YMECHUI:

e PAacCKphIBaTh CMBICII OCHOBHBIX XMMHUYECKHX ITOHSATHH: aTOM, MOJICKYJa,

XUMHYECKHIA DJIEMEHT, MPOCTOE BEIIEeCTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpPOAHAS ¥ HEOJHOPOHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U



MOJIEKYJIIpHAsE Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBast A0JIsI XUMUYECKOTO AJIEMEHTA B COSAMHEHUN, MOJIIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUYECKasi peakius, KiacCU(UKaIUs peakuui: peakuuu
COCIMHEHUSA, PEAaKIUU PAa3JIOKEHUs, PEAKIUU 3aMEUICHUs, peaKuuu
oOMeHa, 9K30- M IHAOTEPMHUUYECKUE PEaAKINH, TeTIOBON 3(PHEKT peaKiluH,
AIpO aTOMa, JJIEKTPOHHBIM CIOM aroma, aToOMHas OpOUTallb, PaAIUYC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAA W HEMOJSpPHAs KOBAJICHTHAs CBA3b,
WOHHAs CBSA3b, MOH, KATUOH, aHUOH, PACTBOP, MAacCOBasl JOJIs BEIIECTBA
(mporeHTHAsl KOHLIEHTpAIKsl) B pacTBOPE;

WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYECKHX IOHATHA H
MPUMEHSITH 3TU OHSTUS MPU OMKUCAHUU BELIESCTB U UX MPEBPAIICHUI;
UCIIOJIb30BAaTh XUMHUYECKYIO CHMBOJIMKY JUJIS COCTaBJICHUS (HOPMYJT
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIUM;

ONpPENENATh BAJIEGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENEHb  OKWUCIEHUS  3JEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEIUHEHUH IO
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAaJIGHTHAas W HOHHAas) B
HEOPTraHWYECKUX COCIUHEHUSAX;

packpeiBath cmbicha [lepuommueckoro 3akona [[. WM. Mengeneena:
JEMOHCTPUPOBATh IMOHUMAHUE IEPUOJANYECKON 3aBHCHUMOCTH CBOWMCTB
XUMHUYECKUX 3JIEMEHTOB OT UX NOJIOKEHUS B Ilepmoanueckoil cucreme,
3aKOHOB COXPAHEHHs MAacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YUEHUs, 3aK0OHa ABOraapo;

OMHUCHIBATh M XapakTepu3oBaTh TaONMuHyo ¢dopmy Ilepuoanueckoit
CUCTEMBl XMMHUYECKHX OJJIEMEHTOB: pa3jinyaThb TMOHSTHUS «rJaBHas
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymma)y, manbie u
OoJbllINe TEpPUOAbl, COOTHOCHUTH OOO3HAYEHUS, KOTOPbIE HMEIOTCS B
tabmune «llepuoauueckass cuctemMa Xxumudeckux odyemeHToB [, U.
MenzeneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sA1pa, 00Ilee YUCIIO 3JIEKTPOHOB
U pacIpeieleHUe UX 10 3JIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XMMHUUYECKUE 3JIEMEHTbI, HEOPraHUYECKHE BEIIECTBA,
XUMUYECKUE peakuuu (10 YUCIy U COCTaBy YYAaCTBYIOUIUX B pPEAKIUU
BEILECTB, MO TEIIOBOMY 3D PeKTy);

XapaKTepu30BaTh (OMHUCHIBATh) OOLIME XMMHYECKHE CBOWCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIAs OMUCAHUE MPUMEPAMH MOJIEKYISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TMPEBpPALIECHUN B
Pa3JIMYHBIX YCIOBHUSIX;



BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJIAPHYIO ¥  MOJISIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJIF0 XHMHYECKOTO »JJIeMEeHTa 10 ¢dopmyIe
COCIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEeaKinu;

MPUMEHSTH OCHOBHBIC OINEpAIllMU MBICIUTEIIbHON JEATEIbHOCTH — aHAJIHU3
W CUHTE3, CpaBHEHHE, O00OOIICHHE, CHCTEeMAaTH3alluIo0, KIacCHU(UKAIIHIO,
BBISIBJICHE TPUYMHHO-CICACTBEHHBIX CBSI3€d — JUISI M3YyYCHHUS CBOWCTB
BEIIECTB M XHUMHUYECKUX PpEaKIUi, €eCTECTBEHHO-HAyYHbIE METO/bl
NO3HAHUA — HAONIOJCHUE, U3MEpPEHUEe, MOJCIHPOBAHUE, SKCIEPUMEHT
(peaJIbHBIN U MBICIICHHBIN );

CIENOBAaTh  IpaBWJaM  MOJIb30BaHUS  XUMHYECKOW  MOCYIOW U
7abopaTopHBIM 000pYyIOBaHWEM, a TaKXKe TMpaBUjiaM OOpaIIeHUus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHHUIO
razoo0pa3HbIX BEIIECTB (BOJAOpPOAA M KHUCJIOPOJA), MPUTOTOBJICHUIO
pacTBOPOB C OMNPEIEIEHHON MACCOBOM JIOJIEH PACTBOPEHHOIO BEILIECTBA,
IUIAHUPOBATh W TPOBOAWTh  XHUMHYECKHE  DKCIICPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB MIEIOYEH U KUCIOT C MOMOIIbI0 HHIUKATOPOB
(;makmyc, henondTanent, METUIIOPAHXK U APYTHE).

K xoH1y 0OydeHus B 9 kiacce npeIMETHbIE PE3ybTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTpaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBIC OCHOBHBIX XHUMHUYECKHUX MOHSATHUNA: XHWMHUYECKHM
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHHMOH, MPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BaJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUSI, XUMUYECKasi peaKivsi, XUMUYecKasi CBsI3b, TEIUIOBOM 3(P(DEKT
peakuu, MOJib, MOJSPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJEKTPOJIUTHYECKAS] TUCCOLUALMS, PEAKUUd HOHHOTO
oOMeHa, Karaau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMbIe U
HEOOpaTUMBbIE pEaKLMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKHCIIUTENIb,  BOCCTAHOBHUTENb,  OKHCIEHHE W  BOCCTaHOBJICHHUE,
ajuioTponusi, aMm(pOTEpHOCTh, XUMHUYECKasi CBSI3b (KOBaJCHTHAs, MOHHAs,
METAJIMYECKasi), KpPUCTANIMYECKAass pEHIETKa, KOpPpO3Usl METaJIOB,
CIUIaBbl, CKOPOCTh XUMHYECKOW peaKUuu, MPeaeabHO AOIMyCTUMas
koHueHTpaus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TMOHATHH U
MPUMEHSITH 3TU NOHSATHUS MPU ONMKUCAHUU BEIIECTB U UX MPEBPAILICHUI;
UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJICHHUS (HOPMYT
BEIIECTB U YPABHECHUN XMUMHUYECKUX PEAKIUN;

OTPENIEIATh BaJIGHTHOCTD U CTENEHb OKUCJICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOIO COCTaBa, NPUHAIEKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COEOWHEHWU 1o ¢dopMmysiaMm, BHUII XUMHYECKOU



CBs3U (KOBaJ€HTHAs, WOHHAs, METaUIMYecKas) B HEOPraHUYECKUX
COCIMHEHHUSX, 3apsi MOHA MO0 XUMUYECKON (QopMylie, XapakTep Cpeabl B
BOJIHBIX PACTBOpPAaX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKN KOHKPETHOTO BEILIECTBA;

packpsiBath cMmbica Ilepuonnueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHUE: OINUCHIBAaTh U XapaKTepHU30BaATh
Tabnmuunyio (opmy [leproamdeckoil CUCTEMBl XMUMHYECKHX DJIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoArpynna (A-rpymnma)» U «modouyHas
noarpynmna (b-rpynma)», maibie u OONbIIME TEPUOJABI, COOTHOCHUTH
0003HaueHUsl, KOTOpbIE MMEIOTCA B TNEPUOJUYECKONM Tabnuue, C
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHHSI  aTOMOB  XMUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsij d1apa, OOIIee YHUCIO JJIEKTPOHOB U
pacmpesiefieHne HUX 0 JJIGKTPOHHBIM  CJIOSIM), OOBSCHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB 3JIEMEHTOB U UX COCIUHEHUU B
npejenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYMN C YUYETOM CTPOCHUS UX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE SJIEMEHTHI, HECOPraHUYECKUE BEIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIINH
BEIIECTB, MO TEIJIOBOMY 3P EKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHHUS
XHMHYECKUX DJICMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOILIME U CHEU(UUECKHE XUMHUYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEPKIAs OMNHUCAHUE
MpUMEpaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMWYECKUX PEAKIIHIM;

COCTaBJIAITh YPAaBHEHUS DJEKTPOJIUTHYECKOM JUCCOLMAIIMU  KHUCJIOT,
LIET0YEH U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKLIINN HOHHOTO
oOMEHa, ypaBHEHHUS pEaKlui, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TF€HETUYECKOM CBSI3U MEXKY BEIIECTBAMU PA3JIUYHBIX KJIACCOB;
pacKkpbIBaTh  CYIIHOCTh OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MOCPEACTBOM COCTABJICHUSI DJICKTPOHHOTO OajlaHCca dTUX peaKIuii;
MPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOXHOCTH MPOTEKAHUS XUMHUYECKHX MPEBpPAlICHUNA B Pa3IUUYHBIX
YCJIOBUSIX;

BBIYUCIISITH  OTHOCUTEJBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO MacChl
BEIIIECTB, MAaCCOBYIO JIOJIIO XHUMHUYECKOTO »JJeMeHTa 1o dopmylie
COEIMHEHUS, MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEAKIUU;

cCOONMIOaTh  MpaBuUjia  TOJB30BAHUSA  XUMHYECKOW  TMOCYOH W
Ja00paTOpHBIM  O0OPYJIOBaHMEM, a TaKXe TmpaBujia oOpalieHust ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMH TIO BBITIOJHEHUIO



71a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJMYYEHUI0O U COOMPAHUIO
ra3000pa3HbBIX BEMIECTB (aAMMHAKa U yTIICKUCIIOTO Ta3a);

MPOBOJUTh  PEAKIMH, TOATBEPKIAIONIME  KAYSCTBEHHBIM  COCTaB
Pa3MYHBIX BEIISCTB: PACO3HABATH OIMBITHBIM MYTEM XJIOPHUI-, OPOMUI-,
uoaua-, kKapOoHat-, ¢ocdar-, cwiIMkKar-, cyibdar-, THIPOKCHUI-HOHBI,
KaTHOHbI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

PUMEHSATH OCHOBHBIE OTEPAIIMN MBICTUTEILHON NEATEIPHOCTH — aHAJIN3
U CHHTE3, CcpaBHEHHE, O0O0O0OIeHNe, CHUCTEeMAaTH3AINI0, BBISBICHHE
PUYUHHO-CJICICTBEHHBIX CBS3€H — /I W3YYCHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIWid, €CTeCTBEHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (pEalbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE 8 KJIACC

No HaumMmeHoBaHue

KoanuecTBO 4acoB

n/ pa3aesioB M TeM Bceer
1 MPOrpaMMBbl 0

Paznen 1. IlepBoHayaabHble XUMHYECKHE OHATHSA

XUMHS — BaKHAS
00J1aCcTh

€CTECTBO3HAHUS U

1.1 . 5
MPaKTUYECKON
NEATEILHOCTH

YCJIOBCKa

Kontpoasn
ble padoThl

IpakTuyeck
ue padoThI

DJIeKTPOHHbIE
(un¢posbie)
o0pa3oBaTte/ibHbIE

pecypcbl

bu6mmoreka IIOK
https://m.edsoo.ru/7f418
37c

BemectBa n

Bbubmuoteka [JOK

1.2 XUMUUYECKUE 15 1 https://m.edsoo.ru/7f418
peakuuu 37c
Hroro mo paznery 20
Paznen 2. BaxkHeiinue npeacTaBuTe/ M HEOPTAaHMYECKUX BelleCTB
B .
KZE?;XO Bbubmuoteka [JOK
2.1 PO 6 https://m.edsoo.ru/7f418
TTonsarue 00
37c
OKCHIaxX
Bonopon.Ilonsitu bu6moteka [JOK
2.2 € 0 KHCJIOTax " 8 1 https://m.edsoo.ru/7f418
COJIIX 37¢c
Bopna. PactBopsr. but6mmoreka IIOK
2.3 TTousTue 060 5 1 1 https://m.edsoo.ru/7f418
OCHOBaHHSX 37c
KO;::::)I:HC bubnuotexa [JOK
2.4 11 1 1 https://m.edsoo.ru/7f418
HEOPTaHUYECKUX
" 37c
COEIUHEHUN
Hroro mo pazneny 30

Paznen 3. llepunoanuecknii 3axoH u [lepuoguyeckas cucreMa xumudeckux jiementon /. U.

MenpeneeBa. CTpOBHI/Ie aToMOB. XUMHYeCKAas CBA3b. OKUCINTEIbLHO-BOCCTAHOBUTEIbHbIE

peaxkuuu

Tlepuonuueckuii

3aKOH U

Ilepuonnueckas

31 cucremMa 7
XUMHUYECKHX

anemenTtoB J[. U.
Menneneena.

CrpoeHue aToma

Bubmoreka [IOK
https://m.edsoo.ru/7f418
37c
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XuMHudecKkas

CBSI3b. bu6mmoreka LIOK
3.2 OKHCIUTENBHO- 8 1 https://m.edsoo.ru/7f418
BOCCTAHOBHUTEILH 37c
bIC peaKINH
bu6mmoreka IIOK
Htoro mo pazzaeny 15 https://m.edso0.ru/7f418
37c
Bbubmuoteka IJOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f418
37c
OBIIEE
KOJIMYECTBO
YACOB I10 68 4 >
ITPOI'PAMME
9 KJIACC
KouauuecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumenoBanmue
(uu¢poBsbie)
n/ | pasjieioB M TeM Bcer  KoHTpoabH IpakTHyeck
oOpa3oBaTe/ibHbIE
n MPOrpamMMmbl o bie padoThI ue padoThl
pecypcsbl
Pa3jen 1. BemecTBO 1 XMMHYECKHE PeaKknu
[ToBTOpenue n
yriay6sienue bubnuoreka [JOK
1.1 3HAHUM OCHOBHBIX 5 1 https://m.edsoo.ru/7f41a
pazienoB kypca 8 636
Kjiacca
Ocropipie BuGmorexa [IOK
1.2 SAROHOMEPHOCTH 4 https://m.edsoo.ru/7f41a
XUMHMYECKHUX
. 636
peakuui
DIEKTPOIUTHYECK
ast TMCCOIIMAIINS. but6mmoreka IIOK
1.3 XuMUYecKue 8 1 1 https://m.edsoo.ru/7f41a
peakiuu B 636
pacTBopax
Hroro no pazgeny 17
Pazgen 2. Hemerayibl M UX cOeTHHEHUS
Oo6imast bu6mmoreka IIOK
2.1 XapaKTEePUCTHKA 4 1 https://m.edsoo.ru/7f41a
XAUMHYECKHAX 636
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[NPOI'PAMME

snemeHToB VIIA-
TPYIIIIHIL.
lNanorenst
Ob6mas
XapaKTEePUCTHKA BuGmorexa LIOK
2.2 RIMITECTI 6 https://m.edsoo.ru/7f41a
anemeHToB VIA- 636
rpyniel. Cepa u -
€€ COeqUHCHUS
Ob6mas
XapaKTEePUCTHKA
XUMHYECKHUX Bubmuoteka IJOK
2.3 3NeMeHTOB VA- 7 https://m.edsoo.ru/7f41a
rpynsl. A3or, 636
dochop u ux
COCIMHCHUS
Ob6mas
XapaKTepUCTHKA
XHUMHYECKHUX Bbubmuoteka [JOK
2.4 anemeHToB [VA- 8 https://m.edsoo.ru/7f41a
Ipynnbl. YTiiepon 636
Y KPEMHUU U UX
COCIMHCHUS
Hroro no pazaeny 25
Paznen 3. MeTtanibl M UX COeTUHEHUS
OO61ue cBOMCTBA bubmmorexa IIOK
31 4 https://m.edsoo.ru/7f4l1a
METaJIOB 636
Baxneiimme bubnmuoreka [{JOK
3.2 METaIIBI U KX 16 https://m.edsoo.ru/7f41a
COCIUHCHUS 636
Hroro no pazneny 20
Paznen 4. Xumus u okpy:kawuias cpeia
| BemectBa bubmuorexa [JOK
4.1 MaTepHasbl B 3 https://m.edsoo.ru/7f41a
JKU3HM YeJI0BEKa 636
Hroro no pazaeny 3
PezepBHOe Bpemst 3
OBIIEE
KOJIMYECTBO 68
YACOB I10
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INOYPOUYHOE IVTAHUPOBAHUE 8 KJIACC

Ne Paspnesibl nporpamMmmel Koa- | Ilo ITo
n/n BO mwiany | gpaxkry
qacoB
BBenenue. (14)
1. | [Ipenmer xumun. XuMHs Kak 4acTh €CTECTBO3HaHUs. BemecTBa u ux 1 01.09
cBoMcTBa. JI/oNel H3yuenue ¢usuueckux ceoticms caxapa u cepbvi
OcHOBHBIE MOHSATHS XUMHUH (YPOBEHb AaTOMHO — MOJIEKYJISIPHBIX
npeacrasjenni) (534)
2. | Meronpl mo3HaHUS B XUMUU: HAOTIOJCHHE, DKCIIEPUMEHT 1 05.09
3. | lIpakTnueckass padora Nel.llpuempr  Oe3omacHoil paboOTBI ¢ 1 08.09
obopyznoBanueM u BeniectBaMu. CTpoeHHe TIaMeHH.
4. | Yuctele BemecTBa U cMecu. CriocoObl pa3ieneHus cMmeceit 1 12.09
5. | IIpakTnyeckass padora Ne 2. Ouucrka 3arps3HEHHONW IOBapEeHHOU 1 15.09
COJIH.
6. | ®usnueckue U XUMUYECKUE SIBICHUs. XUMHUUYECKHe peakuuu. JI/oNe2 1 19.09
Ipumepvl usuueckux asnenutl
7. | ATOMBI U MOJICKYJIbI, HOHBI. 1 22.09
8. | BemecTBa MOJIEKYJIAPHOTO U HEMOJICKYJISIPHOTO CTPOCHHSI. 1 26.09
Kpucraimnueckue peleTky.
9. | IlpocThle U CHOXHBIE BEMIECTBA. XUMHUYECKHI AJIEMEHT. MeTaisl u 1 29.09
HEMEeTaJlIbl.
10. | SI3bIk XuMUH. 3HAKU XUMUYECKUX AJIEMEHTOB. OTHOCUTEIbHAS 1 03.10
aTOMHas Macca.
11. | 3aK0H ITIOCTOSHCTBA COCTAaBa BEIIECTB 1 06.10
12. | Xumuueckne ¢Gopmynbl. OTHOCHTENbHAs MOJISKYJIIpHAs Macca. 1 10.10
KauecTBeHHBIN M KOJTMYECTBEHHBIN COCTaB BELIECTBA.
13. | MaccoBas 10715 XUMHUYECKOTO DJIEMEHTa B COSTMHEHUH. 1 13.10
14. | BaneHTHOCTh XUMMYECKHX 3J1eMeHTOB. OmnpezereHne BaJeHTHOCTH 1 17.10
3JIEMEHTOB 110 (opMyamM OMHAPHBIX COETUHEHUH.
15. | CoctaBnenue xumuueckux (opmysn OWHApHBIX COEOUHEHUH 110 1 20.10
BaJICHTHOCTH.
16. | ATOMHO-MOJEKYJISIPHOE YUCHHE. 1 24.10
17. | 3akoH coxpaHEeHHUsI MacChl BEIIECTB. 1 27.10
18. | Xumunueckue ypaBHEHHUS. 1 07.11
19. | Tunbl XUMHYECKHUX peakuuid. JI/oNe3,4 Pasnooicenue OCHOBHO2O 1 10.11
xkapoonama meou(ll). Peaxyus 3amewenus meou dicene3om.
20. | [ToBTopenue u 0000meHue Mo Teme «llepBoHAYANBLHBIE XUMHYCCKHE 1 14.11
TIOHSITHSD»
21. | KontpoabHas padora Nel no teme: «IlepBoHauanbHble XMMUYECKHE 1 17.11
TIOHSTHSI.
22. | Kucnopon, ero ofmasi XapakTepHCTHKAa M HAXO0XICHHE B HPUPOJE. 1 21.11
[TonyueHue KUCI0poaa U ero pu3nIecKue CBOWCTBA
23. | Xumudeckue cBoricTBa kuciopoaa. Oxcunpl. [IpumeneHue. 1 24.11
Kpyrosoport kuciopoaa B npupoge. JI/oNe5 Osznaxomnenue ¢
00pasyamu oKcuoos.
24. | IlpakTuueckas padora Ne3. [loxydenue n CBOHCTBa KHCIOPOAA. 1 28.11
25. | O30H. AIOTpOMHUS KUCIOpOaa 1 01.12
26. | Bosnmyx u ero cocras. 3ammra aTMOC(EpHOro BO3AyXa OT 1 05.12

3arpsA3SHCHUA.




27. | Bogopon, ero o0mias XxapakTepUCTHKA U HAXOXKJICHHUE B IIPUPO/IC. 1 08.12
[Tony4yenue Bogopoaa u ero pu3ndeckue cBoicTBa. Mepbl
0e30macHOCTH MU paboTe ¢ BOJOPOIOM

28. | Xumuyeckue  cBoiictBa  Bogopona. IIpumenenue. JI/oNe6 1 12.12
Bzaumooeticmsue 600opoda ¢ oxcudom medu(ll).

29. | [IpakTuyeckasn padora Ned4. «[lomydeHne Bogopoia U UCCIICIOBAHHE 1 15.12
€ro CBOMCTBY»

30. | Boga. MeTojsl onpeiesieHust cocTaBa BOJbI - aHAIM3 U cuHTE3. Bona B 1 19.12
MIPUPOIE U CIIOCOOBI €€ OYMCTKU. Adpalusi BOJBI.

31. | dusnueckne U XUMUYECKUE CBOMCTBA BOABL. |IprMeHEeHHE BOJIBI. 1 22.12

32. | Boga — pactBopuTtenb. PactBopsl. HachiieHHBIC M HEHACKIIIICHHBIE 1 26.12
pacTBOpbl. PacTBOpHMOCTH BELIECTB B BOJIE.

33. | MaccoBast 107151 paCTBOPEHHOTO BEIECTRA. 1 29.12

34. | Pemenune pacdetHhix 3amad  «HaxokaeHwe  MaccoBOM  JTONIH 1 12.01
pacTBOpPEHHOTO  BEIIECTBA B  pacTBOpe. BbIUMCieHHWE  Macchl
pacTBOPEHHOTO BEIECTBA W BOJBI I TPUTOTOBJIICHUS pPAcCTBOpPA
OIIpEAEICHHON KOHLICHTPALIK»

35. | [IpakTuyeckass padora NeS. I[IpurotoBieHue pacTBOPOB cCOJeH ¢ 1 16.01
OIIpeIeIEHHON MacCOBOIl 10J1ei paCTBOPEHHOTO BEIIECTBA

36. | [ToBTOpenue u o600meHNE o TeMaM «Kucmopony», «Bomopony, 1 19.01
«Boga. PactBopbI».

37. | KontpoasHasi pa6ora Ne2 mno temam «Kucnopoay, «Bomopomy, 1 23.01
«Bopna. PactBopbi».

38. | Monb — eauHUIA KOIMYECTBA BenlecTBa. MoJsipHas Macca. 1 26.01

39. | BeiuncneHus 10 XUMHUYECKUM YPAaBHEHUSM. 1 30.01

40. | 3akoH ABoraapo. MoJsipHbIil 00beM T'a30B. 1 02.02

41. | OTHOCHTEIbHAS TUIOTHOCTH Ta30B 1 06.02

42. | OObeMHbBIC OTHOIICHHUS Ta30B IPU XUMHYCSCKUX PEAKITUIX 1 09.02

43. | Oxcunpl:  kiaccuuKanusi, HOMEHKIATypa, CBOWCTBA, MOJydeHUE, 1 13.02
PUMEHCHHE.

44. | I'mapoKcubl. OcHoBaHus: KJ1accuuKays, HOMEHKJIATypa, 1 16.02
MOJTyYEHUE.

45. | Xumuueckue cBoicTBa ocHOBaHMU. Peakuus HelTpanuzanuu. Okpacka 1 20.02
WHIUKATOPOB B IMIEJIOYHOM W HEWTpanbHOW cpenax. lIpumenenue
OCHOBAaHUM. JI/oNe7,8 9,10 Ceolicmeéa  pacmeopumvix U
HepacmeopuMvlx 0CHO8anull. Baaumoodeticmeue wenoueii ¢ kucromamu,
Hepacmeopumblx OCHO8aHUll ¢ Kucromamu. Pasznoocenue euopokcuoa
meou(ll) npu naepesanuu

46. | AmdoTepHbIe OKCHUIBI U THIPOKCHIBL. 1 27.02

47. | Kucnotel. CocrtaB. Knaccuduxamms. Homenxmarypa. Ilomydenne 1 01.03
KHCJIOT.

48. | XuMuueckue CBOMCTBA KHUCIOT. JI/oNell, 12 Jleticmeue xuciom Ha 1 05.03
unouxamop. OmHoweHue Kuciom K Memaiiam.

49. | Comu. Knaccudukanusa. Homenkmatypa. CriocoObl morydeHus cosieit 1 12.03

50. | CroiicTBa coneit 1 15.03

51. | I'eneTndeckas CBSI3b MEK1Yy OCHOBHBIMH KJIACCAaMH HEOPTaHMYECKUX 1 19.03
COEMHECHHN

52. | IlpakTuueckasi padora Ne6.PemieHre SKCIEpUMEHTANBHBIX 33134 110 1 22.03
TeMe «OCHOBHBIE KJIACCHI HEOPTaHUYECKUX COCTMHEHHID

53. | [ToBTOpeHue u 0600IICHHE O TeMe «BakHekIme Kiacchl 1 02.04
HEOPTraHMYECKUX COCIMHEHHI)

54. | KonrtpoJabHas padora Ne3 o Teme: «OCHOBHBIE KIAaCCHI 1 05.04

HCOPraHn4YCCKUX COCIMHCHMI.




l'[epno;mqecmli/’l 3aKOH M nepuoanveckas CuCTeMa XUMHYECCKUX

sjeMmeHTOB JI.L. MenneneeBa. Ctpoenue atoma (74)

55. | Kimaccudukamuss XUMHUYECKHX d3JeMeHTOB. [loHsATHE O Trpynmax 1 09.04
CXOJIHBIX 3JIEMEHTOB.
56. | Ilepuoguyeckuii 3axoH J[. 1. Menneneesna. 1 12.04
57. | [lepuoanueckas Tabnuia XMMHYECKHUX AJIEMEHTOB (KOpPOTKast Gopma): 1 16.04
A- u b-rpynnel, nepuosbl.
58. | Crpoenue atoma. CocTtaB aTtoMHbIX sjaep. M3otombl. XuMUUeCKHid 1 19.04
9JIEMEHT — BHJI aTOMa C OJMHAKOBBIM 3apsJI0OM siipa
59. | Pacrioio)keHre ~ DJIGKTPOHOB IO DHEPTETHYECKUM  YPOBHSM. 1 23.04
CoBpemenHasi GOpMyJIHPOBKA IEPHOAMYECKOTO 3aKOHA
60. | 3naueHne nepwoauveckoro 3akoHa. Hayuneie moctwkenws [l U. 1 26.04
Menneneesa
61. | [loBTopenue u o6o0mIeHHE MO TeMe: [lepuoanueckuit 3aKoH U 1 30.04
MepuoInYecKasl cucreMa XuMudeckux 3neMenToB 1. . Menaeneesa.
Crtpoenue aToMma.
Crtpoenue BemecTBa. XUMH4ecKas cBs3b (74)
62. | DeKTpOOTPHLATENLHOCTh XUMUYECKHUX 3JIEMEHTOB 1 03.05
63. | KoBanenrtHas cBsi3b. [lonsipHas u HenouisipHasi KOBaJICHTHBIE CBSI3U 1 07.05
64. | Uonnas cBsi3b 1 14.05
65. | BamenTHOCTh M cTeneHb okucaeHus. [IpaBuiia onpeneneHus creneHei 1 17.05
OKHCJICHHUS 3JIeMeHTOB. OKHCIMTEIbHO-BOCCTAHOBUTEIILHBIC PEaKINH
66. | [ToBTOpeHue n o6o0mIeHHE 0 TeMe: «CTPOCHHE BEIIECCTB. 1 21.05
XuMHYeCKast CBS3b»
67. | KonrpoabHasi padora Ned4 o temam: «lleproamueckuii 3aKoH 1 1 24.05
NEepPUOANYECKasl CUCTEMA XUMHUUYECKUX d1eMeHTOB [l 1I. Menneneesa.
Crpoenue atoma. CTpoeHHE BEIIEeCTB. XUMUYECKasl CBA3b)»
68. | O6oOmIeHHe, ccTeMaTU3aIus ¥ KOPPEKIIHS 3HAHUN yJaIIuXcs 3a Kype 1 24.05
xuMuu 8kiacca. itoroBoe TecTupoBaHue 3a Kypc 8 Kiacca, aHalu3
IHOYPOYHOE IINTAHUPOBAHHUE 9 KJIACC
Ne Pasjaesbl nporpaMmmasl Kox- | Ilo ITo
n/ BO IIaHy | gpakry
I 4yacoB
Paszpnen 1. MHorooOpa3sue xumudeckux peaxkuuii (15 4)
1 OKHMCIHUTENbHO- BOCCTAHOBUTEIbHBIE PEAKIINH. 1 05.09
2 Peakmuu coennHeHus, pa3noKeHus, 3aMelIeHns], 0OMeHa C TOUKU 1 07.09
3pEHUsI OKHCIICHUSI U BOCCTAHOBJICHUSI.
3 | TennoBble 3(h(heKTh XUMHUUYECKUX PEAKLIUH. 1 12.09
4 | DK30TepMHUECKUE U PHIOTEPMUUYECKUE PEAKLIUU 1 14.09




5 | IpakTuyeckasi padora Nel. M3yueHnue BIUsSHUAS YCIOBHI 19.09
IIPOBEJCHUS] XUMUYECKONW PEAKIIMHN HA €€ CKOPOCTb.

6 OO6parumbie 1 HeoOpaTuMble peakiuu. [IoHATHE 0 XUMHYECKOM 21.09
PaBHOBECHHU.

7 CyIIHOCTh MpoIiecca MMEKTPOTUTHYECKON TUCCOIMAIINH. 26.09

8 Jucconuanusi KUCIOT, OCHOBAHUM, COJICH. 28.09

9 | CnaOsbie u cubHBIE AIIEKTPONUTHL. CTETEHb AUCCOLUALIHH. 03.10

10 | Peakmuu nonnoro oomena. JI/oNel Peaxyuu medcoy pacmeopamu 05.10
INeKMPOIUMOB.

11 | XuMuyeckue cBOWCTBa OCHOBHBIX KJIACCOB HEOPTaHMYECKUX 10.10
COCIMHEHUN

12 | I'maponu3 cone. 12.10

13 | O606menue no remam «Kiaccudukanuss XAMHUYECKHX PEAKIIH» 1 17.10
«OIIEKTPOJINTUYECKAS TUCCOIHALIMSI.

14 | IIpakTnyeckas padora Ne2. Pemienue sKCriepuMEHTAIbHbBIX 3a/1a4 19.10
110 TeMe «CBOWMCTBA KUCJIOT, OCHOBAHUH, COJIEH KaK 3JIEKTPOJIUTOBY.

15 | Kourpousnas padoraNel mo remam «Knaccupukamus 24.10
XUMHYECKHX PEAKIHiD U «ITEKTPOIUTHYECKAs JUCCOIUAIIS.

Pasnen 2. Muoroo6pasue Beuectn (43 )

16 | XapakTepuCTHKa raJIoreHoB. JI/oNe2 Boimechenue canocenamu opye 26.10
opyaa u3z pacmeopos ux coeOUHeHuUll.

17 | Xnop. CpoiictBa xnopa. [Ipumenenue xiopa. 07.11

18 | Xnoposogopon. CoiictBa. [Tonydenue. 09.11

19 | ConsiHast KUCIIOTA M €€ COJIH. 14.11

20 | IIpakTnyeckas padora Ne3. [lonydeHue coyisiHOW KUCIOTHI U 16.11
V3y4YEHHE €€ CBOMCTB.

21 | XapakTepucTHKa KHUCIOpoJa U cepbl. JI/oNe3 Os3naxkomaenue ¢ 21.11
obpasyamu cepvi U €€ nNPUPOOHBIX COeOUHEHUII.

22 | CpoiicTBa U NpPUMEHEHHE CEPBHI. 23.11

23 | CepoBonopon. Cynbduisl 28.11

24 | Okcun cepsl (1V). Ceprucras kucnora. Jl/oNe4 Kauecmeennas 30.11
peaxkyusl Ha Cynb@dum-uoHul.

25 | Okcup cepol (V). Cephast kuciora u ee conu. JI/oNes 05.12
Pacnosnosanue cynvgham-uonos 6 pacmsope

26 | OxucnuTeNnbHble CBOWCTBA KOHIEHTPUPOBAHHOM CEPHOM KHCIIOTHI. 07.12

27 | IlpakTnyeckas padora Ned. PerieHne sKkCriepuMEHTaIbHBIX 3a/1a4 12.12
o TeMe « Kucnopon u cepa»

28 | Pemenue pacyeTHBIX 3a/1a4. BEIYHCICHUS IO XUMHYECKAM 14.12
ypaBHEHHUSIM Macchbl, 00beMa, U KOJMUYECTBA BEIIECTBA OJJHOTO U3
MPOJYKTOB PEAKIUH 110 Macce NCXOTHOTO BEIECTBa, 00bEMY HIIN
KOJIMYECTBY BEILLECTBA, COACPIKAILETO ONPEACIEHHYIO JIOJIO
IIpUMeECEH.

29 | XapakrepucTthka azoTa u gpochopa. Puznveckrue 1 XUMHUECKHE 19.12

CBOMCTBA a30Ta.




30 | AmMmuaxk. 1 21.12
31 | Hpakruuyeckas padora NeS. [lonyueHne amMMuaka u U3y4eHUE €TO 1 26.12
CBOMCTB
32 | Conu amMoHuUs. JI/oNe6 Pacnosnosanue coneii aMMOHUsL. 1 28.12
33 | AzotHas kucnora. CBoiicTBa pa30aBICHHONW a30THOMN KUCIIOTHI. 1 11.01
34 | CoiicTBa KOHIICHTPHPOBAHHOW a30THOM KUCIIOTHI. A30THBIE 1 16.01
yI00peHUsI.
35 | ®ocdop. Amnorpornus. CBoCTBA. 1 18.01
36 | Oxcun docdopa (V). DochopHast KUCIOTA U €€ COMH. 1 23.01
37 | XapaktepucTuKa yriiepoaa 1 KpeMHHs. AJTIOTpONus yriepoa. 1 25.01
38 | Xumuueckue CBOMCTBA yriaepoaa. AacopOorusi. 1 30.01
39 | Okcup yriepona(ll)-yrapHsrii ras. 1 01.02
40 | Okcun yraepoaa(lV)-yriekucibrii ras. 1 06.02
41 | VYronbHas kucnota u ee conu. Kpyrosopor B npupone. Jl/oNe7 1 08.02
Kauecmsennas peaxkyus Ha KapboHam-uoHbl.
42 | IlpakTuueckasi padoraNe 6. [loayuenune oxcuaa yriaepoaa (1V) 1 13.02
U3y4eHHUe ero cBoicTB. Pacro3naBanue kapOOHATOB.
43 | Kpemuwuii. Oxcua kpemuusi(11). 1 15.02
44 | KpemneBas kuciota u e€ conu. Crexio. [lement 1 20.02
45 | KontpouabHas padoraNe2 no reme «Hemeramibiy. 1 22.02
46 | XapakTepuCTHUKa METAJUIOB. 1 27.02
47 | HaxoxeHue B pUpoJie U 00IIMe CIIOoCOObI UX MOITy4eHUs 1 29.02
48 | XuMuyeckre CBOMCTBA METAJIOB. DJIEKTPOXUMUYECKUN PsiT 1 05.03
HanpspkeHu MetayuioB. CrulaBbl.
49 | IllenoyHbIe METAJLTHI. 1 07.03
50 | Okcuapl ¥ THAPOKCUIBI IIEIOUHBIX MeTaoB. [Ipumenenue. 1 12.03
Marunuii. [1lenodHo3eMeIbHBIE METAIIBI. 1 15.03
51 | Baxueinme coenuHeHus Kaabus .JKecTKOCTh BOIBL. JI/oNe8 1 19.03
O3HaxoMmIe e cO C8OUCMBAMU U 83AUMONPESPAUYEHUAMU KaPOOHAMO8
U 2UOPOKAPOOHAMOB.
52 | ANFOMUHWMIA. 1 22.03
53 | BaxHeiimuie COeAMHCHAS ATFOMUHUS. 1 02.04
54 | Keneso. 1 05.04
55 | CoenuHenus xenesa. 1 09.04
56 | lIpakTuuyeckas padora Ne7 Pemienne skcriepiMeHTaIbHBIX 3a/1a4 1 12.04

1o TeMe « MeTailibl 1 uX COCAUHECHUA




57 | KontrpoJabHas pa6oraNe3 1o teme «MeTamib 1 12.04
Paznea 3. IlepBoHayajibHble NPeACTABIEHHA 00 OPraHHMYecKHX BelecTBax (94)
58 | Oprannueckass XHMHSL. 1 16.04
59 | [IpenenbHbIe (HACBHIIICHHBIE) YTIICBOIOPOIBI 1 18.04
60 | HempenenbHble (HEHACHIIIEHHBIE) YTIIEBOIOPO/IBI. 1 23.04
61 | [Tosmumepsr. 1 25.04
62 | IIpousBonHbIe yrieBo10po10oB. CIUPTHI 1 30.04
63 | KapOonoBsie kucnotsl. Crioxkubie 3pupsl. Kupsl. 1 02.05
64 | YrieBomsl. 1 07.05
65 | AMuHOKHCTOTHL. benku. 1 14.05
66 | Obobmaromuil ypok 1o Teme « BaxxHelye oprannyeckue 1 16.05
COCIIMHEHUS.
67 | UToroBasi KOHTPOJIbHAN padoTa. 1 21.05
68 | AHaau3 KOHTPOJIBHOW PaOOTHI. 1 23.05




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

» Xumus, 8 knacc/ Pymsurtuc I'.E., ®enpaman @.I°., AkiimonepHoe 0011eCTBO
«M3marensctBo «IIpocBemenue
» Xumust, 9 kimace/ I'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.,

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. Xumus. 8 xnace. Yueobnuk (aBTopsl O. C. I'abpuensu, . I'. Octpoymos, C. A.
CnankoB). 2. Mertoguueckoe nocooue. 8 kinacc (aBropst O. C. I'abpuensu, U. T'.
Octpoymos, U. B. Akcénora). 3. [Iporpamma kypca xumuu ajia 8—9 kinaccoB
oO1ieoOpazoBarenbHbIx yupexaenuit (aBtopel O. C. 'abpuensn, C. A. Crnankos).
2.CeepmioBa H./[. CoopHuk 3a7a4, ynpa>KHEHHU U TECTOB 10 XuMuu: §-9
kiaccel: kK yueOnukam O.C. 'aGpuensina, U.I'. Octpoymona, C.A. CrnankoBa
«Xumus: 8 knacey, «Xumust: 9 kinacey. PI'OC (k HoBeIM yueOHukam) / H. /.

Csepanona.- M.: M3narenscTtBo «9k3amen», 2021.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

Poccwmiickas anmexTpoHHas mKkoja. https://resh.edu.ru/
[Topran dynaameHTaibHOTO XUMUYecKkoro oopazoBanust ChemNet.
Xumuueckas ”HGOpMaIMOHHAs ceTh: Hayka, oOpa3zoBaHue, TEXHOJIOTHI
http://www.chemnet.ru I'azera « Xumus» 1 CalT I yIUTEISA
«S uay Ha ypOK XUMUID)
http://him.1september.ru Equnas komnexmus L{IOP:
IIpeaqMeTHast KOJUIEKIUA « XAMUS



https://resh.edu.ru/
https://www.google.com/url?q=http://www.chemnet.ru&sa=D&usg=AFQjCNEyeESu6OOzTEFaCMu8_Ulfe-sC8g
https://www.google.com/url?q=http://him.1september.ru&sa=D&usg=AFQjCNG_cyDrE_ncu4TCpj18RL2Z98R-PA

http://school-collection.edu.ru/collection/chemistry EcrectBenHo-
Hay4YHBIC SKCIIepUMeHThI: XuMus. Komnekius Poccniickoro
00111e00pa30BaTeILHOTO TOpTalia

http://experiment.edu.ru AJIXUMUK: caiit
JLYO. AnuxGepoBoii

http://www alhimik.ru Beepoccuiickas onmummuana
IIKOJIEHUKOB TI0 XUMHH

http://chem.rusolymp.ru Opraandyeckasi XUMHsL: SJIEKTPOHHBIN
YUYEOHUK JIJIs1 CPEHEN IITKOJIBI

http://www.chemistry.ssu.samara.ru OcHoBbI
XUMHH: 3JICKTPOHHBIA yISOHUK

http://www hemi.nsu.ru OTKpBITBIN KOJUIEHK: XUMUS

http://www.chemistry.ru /luctaninodsas onuMITHaaa
110 XUMHH: TeJICKOMMYHUKAIIMOHHBIA 00pa30BaTeIIbHBIN
IPOCKT

http://www.edu.yar.ru/russian/projects/predmets/chemistry ducra
HITMOHHBIC BPUCTHUCCKHE OJIMMITHAIBI TIO XUMUH

http://www eidos.ru/olymp/chemistry 3anumaren
bHAST XUMUS

http://home.uic.tula.ru/~zanchem 13 onsita paboThl yuuTess
xumun: cant H.JO. CeicManoBoM

http://sysmanova.narod.ru Kabuner xumun: cait JI.B.
PaxmanoBoi

http://www 104.webstolica.ru Kimaccudukariysi XUMHYECKUX
peaxkuui

http://classchem.narod.ru KoaTpen — Xumus a1 BceX: yueOHO-
UH(OPMAITMOHHBINA CaUT

http://kontren.narod.ru Matepuaist kadeapbl GU3HUECKON U KOJUTOMIHOM
xumun FOkHOTO (hefepatbHOTO YHHBEPCUTETA

http://www.physchem.chimfak.rsu.ru Meroanka oOy4eHHss XUMHH: CAUT
kadeapsl xumuu HI'TTY

http://bolotovdv.narod.ru HaHoMeTp: HAHOTEXHOJOTHUECKOE
COOOIIECTBO

http://www. nanometer.ru OHJIaifH-CIIPaBOYHUK XUMUYECCKHUX 3JICMCHTOB
WebElements

http://webelements.narod.ru [Momynspuas 6ubIHOTEKA
XUMHYECKHX DJIEMECHTOB

http://n-t.ru/ri/ps Caiit Alhimikov.net: yueOHBIC ¥ CITPABOYHBIC MATEPUAIIBI 10
XUMHH

http://www. alhimikov. net Caiit Chemworld.Narod.Ru -
Mup xumuun

http://chemworld.narod.ru Caiit «BupryanbHas
XUMHYECKasl IITKOJIa»

http://maratakm.narod.ru Caiit «Mup XumMum»

http://chemistry. narod.ru XuMuK.py: caiit o xumuu



https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&usg=AFQjCNF8AMfGFxzxac0oWn2zF067Dh_8SA
https://www.google.com/url?q=http://experiment.edu.ru&sa=D&usg=AFQjCNHmVkI0-bYwPdOt9N5hgmLMe2Q7TA
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://chem.rusolymp.ru&sa=D&usg=AFQjCNHTQnqBlAOIV3KIkoSKpMbk23Wdmw
https://www.google.com/url?q=http://www.chemistry.ssu.samara.ru&sa=D&usg=AFQjCNGs3sc7NWL7c1yi6ZLkOG7RgwjyBg
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://www.chemistry.ru&sa=D&usg=AFQjCNG_n22P1sQ1hYPQJsMwDmWQbcrY8w
https://www.google.com/url?q=http://www.edu.yar.ru/russian/projects/predmets/chemistry&sa=D&usg=AFQjCNFmpDedGqgmo1JPAjz904V5Rl_eEA
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://home.uic.tula.ru/~zanchem&sa=D&usg=AFQjCNEPuDx7Bj2GEjEDPe5DcCTiWbUmkw
https://www.google.com/url?q=http://sysmanova.narod.ru&sa=D&usg=AFQjCNGj2qjEtTK59ncE5xr-SHtY75leKA
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://classchem.narod.ru&sa=D&usg=AFQjCNHNzY7HvEepCAFVJE3HcpvpD3tAHw
https://www.google.com/url?q=http://kontren.narod.ru&sa=D&usg=AFQjCNFWSYaz6mQsxIWLW6n0WSaHv6aLgg
https://www.google.com/url?q=http://www.physchem.chimfak.rsu.ru&sa=D&usg=AFQjCNGFv9A2UXVjEOBB5uNdIfRM98Tu7Q
https://www.google.com/url?q=http://bolotovdv.narod.ru&sa=D&usg=AFQjCNHPRtogB82_NQYEVsZaVPoRdlNn9Q
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://webelements.narod.ru&sa=D&usg=AFQjCNHzTvhQD4ho8e35rkM9PZdzsLPTRw
https://www.google.com/url?q=http://n-t.ru/ri/ps&sa=D&usg=AFQjCNF6qazrVRDaCWXmmr4II3M4NXOGUQ
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://chemworld.narod.ru&sa=D&usg=AFQjCNF_O64rZWil3r0eZoIC3aTaW3Kymw
https://www.google.com/url?q=http://maratakm.narod.ru&sa=D&usg=AFQjCNEZSOgO5ASgB66_tATnaoluINmH1w
https://www.google.com/url?q=http://chemistry&sa=D&usg=AFQjCNEZNQQtL8XhdjtWENzIhYzv0APQ0g

http://www.edu.yar.ru/russian/cources/chem Xumudeckuii mopTai
ChemPort.Ru
http://www.chemport.ru Xumuueckuii ceppep HimHelp.ru: yueOubie u
CIpaBOYHBIC MATEPHUAIIBI
http://www himhelp.ru Xumus: Matepuansl «Bukuneann» — cBOOOIHOM
SHIIUKIIOTICTUH
http://ru.wikipedia.org/wiki/Xumuss Xumus Jyis BCeX: WITIOCTPUPOBAHHbBIC
MaTepHalIbl o 00IIeld, OpraHuvecKoi n Heopranudeckoi xumuu http://school-
sector.relarn.ru/nsm Xumus u xu3Hb — XXI Bek: HAyYHO-TIOITYJISIPHBIH
KypHaIT
http://www.hij.ruXwumo3a: cooOmecTBo yuuteleld XumMuu Ha mopraie «CeTb
TBOPYECKUX YUUTEICH»
http://it-
n.ru/communities.aspx?cat_no=4605&tmpl=com IIxoxpHUKaM O
XUMHUH: callT xumuueckoro gaxynbrera Antl'Y
http://www chem.asu.ru/abitur DekTponHas 6HOIHOTEKA 1O
XMMHUHU M TEXHUKE
http://rushim.ru/books/books.htm Dnekrponnas OndIHMOTEKA YICOHBIX
MaTepHAaJIOB 10 XUMHHK Ha rmopraie Chemnet
http://www.chem.msu.su/rus/elibrary DneMeHTBI )KU3HU: CAUT YIUTEIS
xumuu M.B. CoiioBbeBOIM
http://www.school2.kubannet.ru Sumuknonenus «IIpupona Haykm»: Xumus
http://elementy.ru/chemistry
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