MyHununajabHoe 010/:KeTHOe 001e00pa3oBaTeibHOe YUpeKIeHue
«becnasoBckas cpeaHsas 0011e00pa30BaTEeIbHAA HIKO0JI2»
MYHHUIIUTIAJBHOTO0 OKPYra 3MeuHOTOPCKHUil pailoH

AJrTaiickoro Kpast

[MTPHHATO

IlesarorHyecKkumM CoBeTOM

Iporoxon Ngl0/1 or «26» 02 2025r.

PABOYASI IIPOTPAMMA
(ID 4885355)

yueOHoro npeamera «Xumusi. bazoBblil ypoBeHb»

1St oOygaromuxcs 8 — 9 kimaccon

n. becmanosckmii, 2025r.



IMNOACHHUTEJIBHASA 3AIINCKA

[IporpaMma 0O XUMHM Ha YPOBHE OCHOBHOIO 00I1Iero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHMW K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOTPaMMbl OCHOBHOTO OOIIETO 00pa30BaHMs, IPEICTABICHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBe enepaabHON pabodeil mporpaMMbl
BOCIIUTAHUS U C YUETOM KOHLEMIIMYU MPENoJaBaHus y4eOHOro nmpeamMera « XUMUsDH)
B 00pa3oBartenbHbIX opranuzanusx Poccuiickoii denepannm.

[Iporpamma 1o XuMUM Na€T TPEJCTABICHUE O MENAX, OOIEeH CcTpaTeruu
OOy4eHHMs, BOCIHUTAHMS M Pa3BUTUS OOYYAIOIIMXCS CPEACTBAMHU Y4eOHOTO
npeamera, yCTaHABJIMBAET 00s13aTeNIbHOE peaMETHOE CoJIepKaHue,
npeaycMaTpuBaeT paclipeielieHue ero Io KilaccamM W CTPYKTYPUPOBAaHUE 10
paznenaM W TeMaM MPOTpaMMbl IO XHUMHH, OINpENEiseT KOJIUYECTBEHHBIE U
KaueCTBEHHbIEC XapaKTEepUCTUKU COJIepKaHMUS, PEKOMEHAYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUSI XUMHH C Y4€TOM  MEXIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBsI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroUUMXCsi, OMNpPEAeNISeT BO3MOXHOCTH TMpeaMera Jyis
peanu3anuu TpeOOBaHUN K pe3yjibTaTaM OCBOEHHUS OCHOBHON 00pa3oBaTEIbHOU
IIporpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 00pa30BaHMS, a TaKXKe TPECOOBAHUU K
pe3yibTaTaM 00y4YeHUs XUMUU Ha YPOBHE LIeJIeH M3YUYeHUs MPEeIMETa U OCHOBHBIX
BUJIOB Yy4E€OHO-IO3HABATEIbHOW JEATEIbHOCTU OOYyYalomerocs II0 OCBOCHHIO
y4eOHOTr0 CO/IepKaHMUs.

3HaHWE XWMHH CIIY)KUT OCHOBOM Juisi (OPMHUPOBAHUS MHPOBO33PCHUS
0Oy4aromierocsi, €ro MpeACcTaBICHU O MaTepuaIbHOM €JIMHCTBE MHUPA, BAXHYIO
posib urpatoT GopMUPYEMbIE€ XUMHUEH MPEACTaBICHUS O B3aUMOIIPEBPAICHUSIIX
SHEPTUM U 00 DSBOJIOIMHU BEIIECTB B MPHUPOJIEC, O MYTAX PEIICHHS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHUSI UEIOBEUECTBA — CHIPbEBOM, SHEPrEeTUUYECKOU,
MUIIEBOM ¥ KOJIOTUYECKON O€30MacHOCTH, MPOOIIEM 3IpaBOOXpaHEHUSI.

N3ydyenne xumun:

CIOCOOCTBYET  peaiu3allid  BO3MOXKHOCTEM  JIJIi  CaMOpa3BUTUA U
dbopMupoBaHUs KyJIbTYPbl JUYHOCTH, €€ 001Iel U (PyHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCHUT BKJaJ B ()OPMUPOBAHME MBIIUICHUS U TBOPUYECKHUX CIHOCOOHOCTEM
oOyyYaromuxcs, HABBIKOB HMX CaMOCTOSITEIbHOM Yy4yeOHOM  JIeSITENbHOCTH,
HKCIIEPUMEHTATIBHBIX M HCCIEJOBATEIIbCKUX YMEHUH, HEOOXOJUMBIX KaK B
MOBCEIHEBHOM )XKM3HH, TaK U B MPOHECCHOHAIIBHOM JIESITEIIbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsIIa HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATaroM B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHOUN rpaMOTHOCTH 00yYaroNInXcs;



crocoOCTBYeT (hOPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIICHUS K ECTECTBEHHO-
Hay4YHbIM 3HAHUSM, K IPUPOJE, K UEJIOBEKY, BHOCUT CBOM BKJIaJ B DKOJIOTUYECKOE
oOpa3zoBaHue 00yUYarOIINXCS.

JlanHbie HampaBiieHUS B OOYYCHHH XUMHH OOCCIICUMBAIOTCS CICIIM(PUKON
CoepKaHMUsl  y4eOHOro  mpeIMeTa, KOTOPBIM  SABJISIETCS  NEJaroruyecku
aJanTUPOBAHHBIM OTpakeHHEeM 0a30BOM HAYKW XMMHH Ha OINpeaeIEHHOM dTare e
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsi OPUECHTUPOBAH Ha
OCBOCHUE OOYYarOIIMMUCS CHUCTEMBbI IMEPBOHAYAIBHBIX TMOHATHN XUMHUM, OCHOB
HEOPraHUYECKOW XUMHMHM M HEKOTOPBIX OTACIbHBIX 3HAYMMBIX TOHSTUU
OPTraHM4YEeCKON XUMUH.

CtpykTypa coiep’kaHHusl MPOrpaMMbl MO XUMHHU C(HOpMHUpOBaHA Ha OCHOBE
CUCTEMHOro mojaxoja k eé m3ydyeHuto. CopeprkaHue CKIaAbIBAETCS U3 CHUCTEMBI
MMOHATHI 0 XUMHYSCKOM DJICMEHTE M BEIISCTBE M CUCTEMbBI OHITUH O XMMHYCCKOM
peakiuu. OO0e 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHBI 110 IPHUHIMITY
MOCJICIOBATEILHOTO Pa3BUTUS 3HAHUM HA OCHOBE TEOPETHUECKUX IPEICTABICHUM
pPa3HOro ypOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [Tepunonnueckoro 3akona /[. 1. MeHeneeBa Kak OCHOBHOTO 3aKOHA XHMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOM CBSI3H;

— TIPEACTaBICHUM 00 DJICKTPOJMTHYCCKONW JTUCCOIMAIIMKM BEIIECTB B
pacTBOpax.

TeopeTndeckue 3HAHUS PACCMATPUBAIOTCS HAa OCHOBE HAMIIUPUYECKU
MOJTYYEHHBIX U OCMBICIICHHBIX (haKTOB, PA3BUBAIOTCS IIOCIIEIOBATEIHFHO OT OJHOTO
YPOBHS K JIPyrOMY, BBITIONHSAS (QYHKIIMM OOBSCHEHHS W TIPOTHO3HPOBAHUS
CBOWCTB, CTPOCHMSI M BO3MOKHOCTEH MPAKTUUECKOIO0 MPUMEHEHHUS U TOJTYUYCHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
MPEJICTABICHNUS] O XMMHAYECKON COCTABISAIOIICH HAYyYHON KapTUHBI MHUPA B JIOTHKE
e€ CHCTEMHOW NpHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO U
MeTOJaM TO3HaHUsI B Hayke. M3yueHue XMMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX mpeAMeToB: «OKpyXKaromuili MUp,
«buonorus. 5—7 knacce» n «PU3uKa. 7 KIacey.

[Ipn wW3yYyeHWW XUMHH TPOUCXOAWT (HOPMHUPOBAHWE 3HAHWA OCHOB
XUMHUYECKOW HAyKH KakK 00JJaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYCCKOU
JEATeIbHOCTH 4YEJIOBEKa W KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaya y4eOHOro mnpeaMera COCTOMT B (POPMHUPOBAHUU CHUCTEMbl XMMHUYECKHX
3HAHUN — BaKHEHUIUX (PaKTOB, MOHATHH, 3aKOHOB U TCOPETHUCCKUX ITOJI0KCHUH,
JOCTYIHBIX 000OIIEHW MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B



OpUOOIIEHUM K HAyYHBIM METOJaM I[I0O3HAHMS TP HW3YUYCHUU BEIIECTB U
XUMHUYECKUX peakiuii, B GOPMHUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUN U
WX TMPUMEHEHWH B Y4YEOHO-MO3HABATEIBHOM M y4eOHO-HCCIIEN0BATEIHCKON
NEeATENbHOCTH, OCBOCHHMM NpPaBWJI 0€30MacHOr0 OOpamieHusi C BELIECTBaMHU B
ITOBCEHEBHOM KU3HU.

[Ipn m3ydeHUM XMMUU HA YPOBHE OCHOBHOTO OOIIETr0 0Opa3oBaHMs BaXKHOE
3HauYEHUE MPUOOPENH TaKue IeJIH, KaK:

— (opMuUpOBaHHE WHTCIICKTYalbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIBHOMY IPUHATUIO PEUICHUH,
CIIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIONUMCS YCIOBUSIM JKU3HU;

—  HampaBJICHHOCTh OOy4YeHUSs Ha  CHCTEeMaTH4eCKoe MpHOOIIEHUE
OoOy4Jarmuxcsd K CaMOCTOSITEIbHOM MO3HABATEIHHON JEATEIbHOCTH, HAYYHBIM
MeToJaM IO3HaHUsA, (POPMHUPYIOIMIMM MOTHBAIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecIieueHNE YCI0BUM, CITOCOOCTBYIONMINUX MPHOOPETEHUIO 00yJIarOIIUMHUCS
OTbITA Pa3HOOOPA3HON NEATETLHOCTH, IMO3HAHMS M CaMOIMO3HAHHUA, KIFOUEBBIX
HABBIKOB (KIJTFOUEBBIX KOMIICTCHIINN), UMEIOIINX YHUBEPCAIBHOE 3HAYCHHUE IS
Pa3TUYHBIX BUOB ICIATCILHOCTH;

— ((opmupoBanne oOwmEeH (YHKIMOHAIBHON UM €CTECTBEHHO-HAy4YHOU
rPaMOTHOCTH, B TOM UHCJIE YMEHUU OOBACHITH U OICHUBATH SBICHUS
OKpPYXAaIOIEro MUpa, MCIOJb3ys 3HAHUS W OMbBIT, MOJYYCHHBIC MPU H3YUCHHUH
XUMUHU, TPUMCHATh WX IPH PEIICHUH MpoOJeM B TOBCEAHEBHON JKH3HU U
TPYZIOBOU JIEATEIBHOCTH;

— ¢opMmupoBaHHe Yy OOydYalOIUXCA TYMAaHHUCTHYECKUX OTHOIICHUH,
MOHUMAaHUSl [EHHOCTH XUMHUYECKUX 3HAHUM HJisi BBIPAOOTKH IKOJIOTHYECKHU
1[eJ1eCO00pa3HOro TMOBENEHUS B OBITY W TPYIOBOM NEATETLHOCTH B IEISAX
COXpaHEHUs CBOETO 3/I0POBbs M OKpY>KaroUIel MPUPOTHON CPEibl;

— pa3BUTHE MOTHBALUM K OOYyYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO U
CAMOBOCTINTAHWIO Ha OCHOBE YCBOCHHS OOIIEYEIIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOQUiIs M HANPaBICHHOCTH JaTbHEHIIIETO
oOyd4eHusl.

OOmiee 4YMCIIO dYacoB, OTBEACHHBIX I HW3YYCHUS XHMHH HAa YPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, cocTaBisieT 136 yacos: B 8 kiacce — 68 yacoB (2
yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA

8 KUIACC

ITepBoHayaIbHBIE XUMHYECKHE OHATHSA

IIpenmer xumun. Ponp XuMHUM B JKM3HU 4€JIOBEKA. XMMUSA B CUCTEME HayK.
Tema u BemecrBa. PuU3NYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSHUE
BeecTB. [loHsTHE O MeToAax MO3HAHMUS B XUMHH. YHCThIE BEUIECTBA U CMECH.
Crioco0nI pazaeneHus: cMeceil.

ATOMBI M MOJIEKYJBl. XUMHYECKHE 31eMEHThl. CHMBOJBI XUMHUYECKHUX
251eMeHTOB. [IpocThie U CIIOXkKHBIE BeleCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHUE.

Xumuueckas ¢opmyrna. BaneHTHOCTb aTOMOB XHMHYECKUX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BenlecTB. OTHOCHUTENbHAs aTOMHAs —Macca.
OTHOCUTENBHAS MOJIEKYJISIpHAs Macca. MaccoBas 101 XMMHAYECKOTO AJIEMEHTA B
COCIMHEHUU.

KonunuectBo BemectBa. Mosibs. MossipHas Macca. B3auMocBsA3p KOJIMYECTBa,
Macchl M 4YHMCJIa CTPYKTYPHBIX eAWHMI] BemiectBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTMHEHUN.

du3nyeckne U XUMMUYECKUE SIBJICHUSA. XUMUYECKas Peaklys U €€ NPU3HAKHU.
3aKOH COXpaHEHHs Macchl BEIIECTB. XUMHUecKHe ypaBHeHusa. Kiaccuduxarms
XMUMHYECKUX peaklnil (COeUHEHUs], Pa3I0KEHUs, 3aMEILLEHUs, OOMEHa).

Xumuueckuii IKCnepumenm.

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, IpaBuiIaMu pabOThl B JJaOOpAaTOPUU U
npuéMaMu oOpalieHus ¢ JIabopaTOpHBIM 00OPYIOBaHUEM, U3YUYEHHE U ONHCAaHUE
¢u3nyeckux CBOWCTB 00pa3lloB HEOPraHMYECKHX BEILIECTB, HAOJIIOJCHHUE
¢usnueckux (IJIaBJI€HUE BOCKA, TasHUE JIbJa, PACTHUPAHHUE caxapa B CTYIIKE,
KUIIEHHE M KOHJEHCAIMs BOJbI) U XMMHUYECKUX (FOpEHHE CBEYH, MPOKAIMBAHUE
MEHOM MPOBOJIOKHU, B3aUMOJEHCTBUE MENA C KUCIOTOMN) SBJIICHUN, HAOIIOIEHUE U
ONMCAHME MPU3HAKOB IMPOTEKAHWS XMMHYECKHX pEeaklUMil (pasiioKeHHe caxapa,
B3aMMOJIEMCTBHE CEPHOM KHUCIOTHI C XJOPHUIOM Oapusi, pa3jioKeHHE T'MJIPOKCH]IA
menu (1) mpu HarpeBanuu, B3auMo/IeiicTBHE Xxele3a ¢ pacTBopoM conu meau (11),
U3Y4YEHUE CIOCOOOB PA3IEIICHHUsS] CMECEH: C MOMOILIBIO MarHuTa, (PUIBTPOBAHUE,
BbIMIApMBaHUE, NUCTWUIALUSA, XpoMaTtorpadusi, IPOBEICHUE OYUCTKH IMOBAPEHHON
CoiM, HaOMIOJIGHWE W  ONHCAaHWE  PEe3yJbTaTOB  MPOBEACHUSA  OIbITA,
WUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHWS MAacChl, CO3JaHHE MOJEIEH MOJIEKYJ
(I1apoCTepKHEBBIX).

BaskHelinmue npeacTaBuTe/ M HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kucnopon — 3neMeHT U mpoctoe
BenecTBo. HaxoxaeHue kuciopoga B mpupoje, (U3NYECKUe M XUMUYECKHE
cBoiictBa (peakuuu ropeHus). Oxcunbl. [lpumenenue xkuciopona. CrnocoOsbl



MOJIyYeHHUsS] Kuciopoda B JabopaTopuu W TPOMBINUIEHHOCTH. KpyroBopor
Kuciopoza B npupojae. O30H — aJIOTponHas MOAU(PUKALIMS KUCIOPOIaA.

TernoBoit 3p(dEeKT XMMHUYECKOW peaklUuu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- W SHAOTEPMHUYECKUE pEAKIMHU. TOIUIMBO: yrojlb M METaH. 3arpsi3HEHUE
BO3/yXa, YCHICHHE TApHUKOBOTO 3 deKTa, pa3pylieHrne 030HOBOTO CIOSL.

Bonmopon — asnemeHT m mpocroe BemectBo. Haxoxxnenue Bogopona B
npupoae, (U3MYECKHEe U XHUMHUYECKHE CBOWMCTBA, MPUMEHEHHUE, CIOCOObI
noyyeHus. Kucinorsl u conmu.

Mosnsipabiii 00bEM ra3oB. Pacy€Thl Mo XUMHUUYECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBAa BOJbl. Boma Kkak pacTBopuTelib. PacTBOpHI.
HacpllieHHbIE M HEHACBIIIEHHBIE PAcTBOPbl. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBas 1075 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponb pacTBOpOB B mpHUpOJI€ UM B XKU3HU 4YeiioBeKka. KpyroBopoT BoAbl B MPUPOJIE.
3arps3HeHne NpUpoaHbIX BoJ. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Krnaccuduxkarus neopranmueckux coenuHeHuid. Oxcupapl. Kmaccudukarms
OKCHJOB:  cosieoOpa3yroiniue (OCHOBHBIC, KHCJIOTHbIE, aMdoTepHbie) W
HecosieoOpaszyromue. Homenknarypa okcuaoB. Dusznueckue U XUMHYECKUE
CBOWCTBA OKCUJIOB. [lomyuenune okcuaos.

OcHoBanus. Knaccupukauuss ocHOBaHMM: INENOYM U HEPACTBOPUMBIE
ocHOBaHusA. HoMmeHkiarypa ocHoBaHuii. PU3NUECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHui. [lorydeHrne ocCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenknatypa kucinoT. Ousznueckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psan axktuBHoctm metamnoB H. H. bekerosa.
[Tony4yeHue KucIor.

Comu. Homenkiarypa cosieil. @U3NUYECKHE U XMMHUUYECKUE CBOWCTBA COJIEH.
[TonydeHue coien.

['eneTnueckas CBsI3b MEXKy KJIaCCaMU HEOPTraHUYECKUX COCIMHEHUIA.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEEIICHUE COAECPKaHUs KHCIOPOAa B BO3AYyX€, MOJNyYEHHUE,
coOuMpaHue, pacrmo3HaBaHWE M M3YYEHHE CBOWMCTB KHCIOPOJa, HAOIOJACHHE
B3aUMOJICCTBUS BEIIECTB C KUCIOPOJOM H YCIOBUS BO3HUKHOBEHUS W
MpeKpaileHus TopeHus (Mmokapa), O3HAKOMJICHME C O0Opa3laMu OKCHUIOB U
OMHMCaHWE WX CBOMCTB, MOJy4YE€HHE, COOUMpAHUE, PACIIO3HABAHUE U U3YyUYCHHUE
CBOMCTB BOJopojAa (ropeHme), B3auMojaercTBue Bojgopoaa ¢ okcuaom meau (1)
(BO3MOXXHO HCIOJIb30BaHUE BHUICOMATEPHUAIIOB), HAONIOJACHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHHE OCOOCHHOCTEW pPACTBOPEHMSI BEIIECTB C
pPa3INYHOM PACTBOPUMOCTBIO, IIPUTOTOBIIEHUE pPAaCTBOPOB C ONPEIEIEHHOU
MacCcOBOW J0Jiel pacTBOPEHHOTO BEIIECTBA, B3aUMOJICUCTBUE BOJBI C METalaMu
(HaTpueM ©  KajblMeM) (BO3MOXHO MCIOJIb30BaHUE BUEOMATEPHUAIIOB),



UCCIIEJIOBaHME 00pa3lloB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaOJII0/IeHUE U3MEHEHMsI OKPAaCKH MHAMKATOPOB B pacTBOpAaxX KHUCIOT U IIEJIOYEH,
u3ydyeHue B3aumozeiicTBus okcuga menud (ll1) ¢ pacTBopoM cepHON KHCTOTHI,
KHCJIIOT C METajulaMH, PEAaKUWW HEUTpaIN3alu{, IOJYyYEHHE HEpPaCTBOPHUMBIX
OCHOBAHWM, BBITECHEHHE OJIHOIO MeTajula APYTMM M3 pacTBOPA COJIH, PEIICHHE
DKCIEPUMEHTAIBHBIX 3a1ad 10 TeMe «BaXHeWIIne KIacChl HEOPraHUYECKUX
COEIMHEHUI.

Iepuognuecknin 3axkoH u Ilepuoamyeckas cucreMa XHUMHUYECKHX
diemenToB JI. WU. MenaeneeBa. CrpoeHne aTomMoB. XHUMHYECKas CBA3b.
OKHCINTENbHO-BOCCTAHOBHTEIbHbIE PEAKIMHU

[lepBble MOMBITKH KiIacCU(UKALMU XUMUYECKUX 3jeMeHTOB. IlonsTtue o
Ipynnax CXOJIHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIoreHbl, UHEPTHBIE Ta3bl). DIEMEHThI, KOTOpPbIe 00pa3yoT aM(pOTEPHbIE OKCH]IbI
Y TUAPOKCHUBI.

[Tepunonnueckuii 3akoH. [leproanyeckas cucremMa XUMHYECKUX JIEMEHTOB /.
NU. MenneneeBa.  KopoTkonmepuonHas ¥ JUIMHHONEpUOAHAs  (opMbl
[Tepuognueckout cucrembl xumuueckux aneMeHToB [[. 1. Menneneea. [lepuobl
u Tpynnbl. OHU3NYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIBI AJIEMEHTA.

Crtpoenue atomoB. CocTaB aTOMHBIX sifiep. M3otonbl. DnekTpoHsl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI04eK aToMOB HepBbIX 20 XHMHUYECKUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. M. MenneneeBa. XapakTepUCTUKA XUMHUYECKOIO
3JIEMEHTA IO ero noyoxeHuto B [lepuoanueckoit cucreme /1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XUMHUYECKHX 3JIEMEHTOB,
METAIINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 I'PYIIaM U IIEpUOAaM.

3nauenue [lepuoanueckoro 3akoHa u [leproauyeckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Ui pa3BUTUsA Hayku W Ipaktuku. [[. M. MenngeneeB — y4€HbI U
rpakIaHUH.

Xumuueckass cBs3b. KoBasieHTHas (MoJisipHass M HEMOJSpHAs) CBS3b.
DNEKTPOOTPULATEIIBHOCTh XUMUYECKUX 3JIEMEHTOB. VIOHHAs CBA3b.

Crenenp  okucneHus.  OKHCIWUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKLIHH.
[Iponiecchl OkucaeHns U BOCCTaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3y4eHUE O00pa3LoB BELIECTB METANIOB W HEMETAIOB, B3aUMOJIEHCTBHE
IMAPOKCHAA IIMHKA C pacTBOpaMM KHCIOT U IIEI0YEH, IPOBEACHUE OIIBITOB,
WUIKOCTPUPYIOLIMX ~ MPUMEPBI  OKHUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUil
(ropeHue, peakluy pas3oKeHHsI, COEUHEHU).

Mexcnpeomemunie ceasu



Peanuzanusi MeXIpEeAMETHBIX CBSI3€M NP HM3YyYEHHH XMMHHM B § Kiacce
OCYUIIECTBJISIETCS. 4Y€pe3 UCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
NOHATUH, TaK U TOHITHUH, SIBISIOMUXCS CUCTEMHBIMH JJIs1 OTAEJbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IMKJIA.

OO1ue ecTeCTBEHHO-HAYUYHBIE TOHATHUS: HAYYHBIH (DAaKkT, TMIIOTE3a, TEOpHS,
3aKOH, AaHalii3, CHHTE3, KIacCUpUKaAIUg, TEPUOJANYHOCTh, HAOIIOJACHUE,
AKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

@usnka: MaTepus, aTroM, DJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHU],
W30TOIIBI, PAMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUYECKAN 3apsl, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSTHUE BEILECTBA, ra3, (pu3nueckue BEIUYUHBI, €IUHULIBI
U3MEPEHUS, KOCMOC, ITaHETHI, 3BE3/1bI, COoHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE MOPOJBI,
IIOJIE3HBIE UCKOMAEMBIE, TOIUINBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo U XMUMH4YeCKasi peaKus

Ilepuonnueckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHU CBOWCTB
XUMHUYECKUX 3JIEMEHTOB TMEPBbIX TPEX TMEPUOAOB, Kalldd, KaJlbLHUs M HX
COCIUHEHUN B COOTBETCTBUU C IIOJIOKEHHEM DJJIEMEHTOB B llepnoanueckon
CUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BHJIBI XMMHUYECKOW CBSI3U. THIIBI KPUCTATITMYECKHUX
PEMETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAUIMYECKON PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccuduxkaius 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XHUMHUYECKHE
CBOICTBA BEIIECTB, OTHOCSALIMXCS K PAa3JIMYHBIM KJIAaCCaM HEOPraHUYECKUX
COCIMHEHUI, TEHETUYECKAs CBSI3b HEOPraHNYECKUX BEUIECTB.

Knaccudukanus XuMUYECKUX peakluid Mo pa3aIuyHbIM MpU3HaKaM (110 YHCITy
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(PdeKTy, IMo
U3MEHEHUIO CTETEHEH OKHUCICHHUS XMMHUYECKHUX 3JIEMEHTOB, 110 00paTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U SHAOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUYECKUE
YpaBHEHHS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKUX peakuusx. [IoHATHE 0 TOMOr€HHBIX M Ie€TEepOre€HHBIX
peakuusax. Ilonarue o karanmse. [IosTre 0 xumuueckom paBHoecuu. DakTopel,
BIIMAIOLNIME HAa CKOPOCTb XMMHUYECKOW pEaKUUU M TMOJOKEHUE XUMHUYECKOTO
PaBHOBECHSL.

OKUCIUTETHbHO-BOCCTAHOBUTEIbHBIE ~ PEAaKIUH,  JJIEKTPOHHBIM  OanaHc
OKHUCIIUTEJIbHO-BOCCTAHOBUTEIIBHOW ~ PEaKIIUH. CocraBnenue ypaBHEHHUI



OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMl C  HKCIOJIb30BAaHUEM  METOJa
AJIEKTPOHHOTO OaliaHca.

Teopust ANEKTPOIUTUIECKON TUCCOUUALMHU. DIEKTPOIUTHI U HEJIEKTPOIUTHI.
Katuonsl, annonsl. MexaHu3M JMCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BHUAAMU
xuMudeckoi cs3u. CteneHs aucconuanun. CHIbHBIC U CIA0bIE SJIEKTPOJIHUTHI.

Peakiiuu noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEaKIMii HIOHHOTO OOMEHa,
MOJIHBIE M COKpAIIEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOWMCTBAa KHCIOT,
OCHOBaHMW W COJIGM B CBET€ TMPEJACTABICHUN 00 DIIEKTPOJUTUUECKOMN
nucconnanvu. KauectBeHHbIe peakiny Ha MOHBL. [IoHATHE O THAPOIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHUE C MOJECIISIMU KPUCTAIUIMYECKUX PELIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB UM HEMETauIoB (rpadura M anmasza), CIOXKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peakiuu
OT BO3JIEWUCTBHS pa3IUYHBIX (DAaKTOPOB, MCCIECAOBAHUE SIIEKTPOIPOBOJHOCTH
pacTBOpOB BEUIECTB, IpoLecca AUCCOLUALMUA KHCIOT, WIENOYEed U  COJIeH
(BO3MOXXHO  HCIOJB30BAHME BHUJEO MAaTEPHAJIOB), IMPOBEJCHHE  OIBITOB,
WUIIOCTPUPYIOIIMX — MNPU3HAKU  MPOTEKaHUs]  peakuuid  HMOHHOTO  oOMeHa
(oOpazoBaHue oOcajka, BbIJCICHHE Ta3a, O0Opa3oBaHHE BOJAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIX  peaKUun
(ropeHue, peakiuu pa3ioKeHUs, COCUHEHHs), pacliO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIBIO KAUECTBEHHBIX pEAaKIMid Ha HWOHBI, pEUICHUE
DKCIEPUMEHTAIBHBIX 3aa4.

HeMeTa/iibl U MX coeIMHEHU S

OOmas xapakTepucTHKa TrajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (PU3NYECKre CBOWMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XHMMHYECKHE CBOWMCTBA Ha IpUMEpe  XJopa
(B3aUMOJIEHCTBUE C MeETaJlaMd, HEMETallaMHy, IIeJI04aMH). XJIOPOBOJOPO/I.
ConsiHas KuciaoTa, XUMHUYECKHE CBOMCTBA, IMOJIY4YEHHE, NMpUMEHeHue. [lericTBue
XJIoOpa U XJOpPOBOJOPOJAa HAa OpraHu3M 4YejoBeKa. BakHeilline XJIopuabl U HX
Hax0XJICHUE B MIPUPOJIE.

Obmas xapakrepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTpPOCHHS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CtpoeHue U (U3MUECKUE CBOMCTBA
IPOCTBIX BEUIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOAU(UKAIIMN KUCIOPOIa
U ceppl. Xumudeckue cBoiicTBa cepbl. CepoBOIOPOJ, CTPOEHHE, (PU3NYECKHE U
XUMUYECKUE cBOMCTBA. OKCHIABI CEPbl KaK MPEACTABUTENIN KHUCJIOTHBIX OKCHJIOB.
CepHast kucioTa, (QU3MYECKHME U XUMHUYECKHe CBOMcTBa (oOmue Kak
NpPEACTaBUTENA Kjacca KHCIOT W chneuu@uueckue). XUMUYECKHE PpPEaKLuH,
JeXallie B OCHOBE MPOMBILUIEHHOIO CHOCO0a MOJYyYEHUS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoii KucnoThl. Conau CepHON KUCIOThI, KAYECTBEHHAsI pEaKIUs Ha



cynbdar-uon. Haxoxnaenue cepbl U €€ COeNMHEHHMA B mpupojae. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH cpeAbl COCIUHEHUSIMU Cepbl (KUCIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPAILCHHUS.

OOmas xapakrepuctuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIC CTENEHU OKUCICHHMS. A30T, pacOpOCTpaHEHHE B MPUPO/IE,
dbusnueckre 1 XuMHIeCcKre cBoicTBa. KpyroBopor azora B npupojie. AMMHUaK, ero
bu3nueckre U XUMUYECKHUE CBOMCTBA, MOTydyeHue U npuMeHenune. Coiu aMMOHUS,
ux (pU3nYecKue U XMMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiys Ha
MOHBI aMMOHMS. A30THasl KUCJIOTa, €€ moyiydyeHue, (PU3NYEeCKUe U XUMHUUYECKHUE
cBoiicTBa (0OImMe Kak TMpejCTaBUTENS Kiacca KHUCIOT U CrHenupuiecKue).
Hcnonb3oBaHne HUTPATOB M COJIEW aMMOHHMSI B KaueCTBE MHUHEPAIbHBIX
yao0penuil. XuMu4ecKoe 3arpsi3HeHHE OKPY Karollel cpeibl COeTMHEHUSIMU a30Ta
(KUCITOTHBIE IO, 3arpsi3HEHUWE BO3AyXa, MOYBBI M BoaoEéMOB). Docdop,
ajuioTponHbeie Mogudukanuu Qocdopa, GUMUECKUE U XUMHYECKHE CBOWCTBA.
Oxcua docdopa (V) u pochopHas KucioTa, PuU3nIecKue 1 XUMUISCKHUE CBOKCTRA,
nostyuerue. Mcnonas3oBanue pocdaroB B kauecTBe MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrepuctuka 3meMeHToB |VA-rpynmnbel. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCJIECHHS.  YIUIEpOJA,  aJUIOTPOIHBIE
Moau(dUKalUKM, pACTPOCTpAaHEHUE B TpUpoJe, (U3NUecKue U XUMHUUYECKHUE
cBoiicTBa. Ancop6ius. KpyroBoport yriepoma B mpupojae. Okcunabl yriaepojaa, ux
buznueckue W XUMHUYECKHE CBOICTBA, JCHCTBHE HA JKUBBIE OpPraHU3MBI,
MOJIyYeHHE U MPUMEHEHUE. DKOJOTMYECKHE MPOOJIEMBbI, CBSI3aHHBIE C OKCHUIIOM
yriepoaa (IV), rumore3a riao0anbHOrO MOTEIJICHUS KIUMaTa, MapHUKOBBIN
addexr. YronpHas Kuciaora u €€ colim, nX (PU3MUEeCKue U XMMHYECCKHUE CBOMCTBA,
noJiydieHrue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SIUCTBE.

[lepBoHauanbHbBIE OHITUSI 00 OPTrAaHUYECKUX BEIIECTBAX KAK O COSAUHEHMUSIX
yriiepoaa (MeTaH, 3TaH, TUJIEH, alleTUJICH, 3TaHOJ, TJIMIIEPUH, YKCYCHAsl KUCJIOTA).
[IpupoaHbie HMCTOYHUKUA YIIIEBOJAOPOAOB (Yyrojib, NPUPOAHBIA Ta3, HEDTH),
OPOAYKThI UX mepepaboTku (OE€H3MH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsTHE O OMONOTUYECKH BaXKHBIX BEIIECTBAX: KUPaAX, OCIKaxX, YIIIeBOAaX — U UX
poJiIi B OKM3HM 4YeloBeka. MarepualbHOE€ €IUHCTBO OpPraHUYECKHX U
HEOPTraHUYECKUX COCAUHEHUM.

KpemHuuii, ero Qusnueckue ¢ XHUMHUYECKHE CBOKICTBA, TOJYYCHHE H
npuMenenue. CoenuHeHHus KpeMHHs B mipupoje. OOuiue mnpeactaBieHus 00
okcuse kpemuus (1V) u kpemHueBoi kuciore. CUIMKAThI, UX UCIOJIH30BAHUE B
ObITY, B MPOMBIIUIEHHOCTU. BaxkHelne CTpouTEIbHbIE MAaTepHallbl: KEpaMUKa,



CTEKJIO, IIEMEHT, OCTOH, kene300eToH. IIpobiempl 6e30macHOTO HMCIOJIB30BAHMS
CTPOUTEIIBHBIX MAaTEPUAIIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa3l0B HEOPraHMYECKUX BELIECTB, CBOWCTB COJSIHOW KHUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOIIOJACHUE TPU3HAKOB
WX TPOTEKAHMsI, OMBITHI, OTpaKaIUe (PU3NYECKHUE W XWMHUYECKHE CBOMCTBA
raJIOTEHOB M WX COEIWHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJICHHE ¢ oOpaslaMud XJOpHAOB (TAJOTE€HUIOB), O3HAKOMJICHHUE C
oOpasmamMmu  ceppl U €€  CcOeAUHEHUSIMU  (BO3MOXXHO  HMCIIOJIb30BaHUE
BUJIEOMATEPUAITIOB), HAOIIOICHHE TIpollecca OOYTIIMBAaHUS caxapa MO JICUCTBHEM
KOHILICHTPUPOBAHHON  CEPHOM  KHUCJIOTBI, H3y4YEHUE XUMHUYECKHUX CBOWCTB
paz0aBiIEeHHOM CEPHON KUCIOTHI, MPOBECHNE KaUeCTBEHHOW peakiy Ha cyJbdar-
WOH M HaOJIOJeHUE NpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HMUYECKUMU
cBoiicTBaMu a3ora, ¢ochopa U HUX COECIUHEHUU (BO3MOMKHO MCIOJIb30BAHHE
BUJIEOMATEPHUAITIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX ya0OpeHuH, MmoaydeHue,
coOuMpaHue, pacrno3HaBaHWE M M3YYCHHE CBOICTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX pEaKIMii Ha MOH aMMOHMS U ¢GochaT-uOH U HU3yUCHHE MPU3HAKOB
UX TIPOTEKAHHUs, B3AMMOIECTBHE KOHIEHTPUPOBAHHON a30THOU KUCIIOTBI C MEIBIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YeHue Moelnen
KPUCTANIMYECKNX PEmETOK anmasza, rpadura, ¢yiepeHa, O3HAKOMIICHHE C
poLIeCCOM  aJCOPOIMM  PAaCTBOPEHHBIX BEUIECTB AKTHUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM NPOTUBOras3a, MojydeHue, coOupaHue, paclo3HaBaHUE U HU3yuEHUE
CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJCHUE KAUYeCTBEHHBIX pEaKIMii Ha KapOoOHAT U
CWIMKAT-UOHBl W HW3YYEHHE TMPU3HAKOB HUX MPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKIMEN CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3aj1a4 110 TeMe «BaskHelme HeMeTaJuIbl 1 UX COCIUHECHUS.

MeTaqibl 4 MX coeTMHEHUS

OO6mias xapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux noyiokeHuss B llepmogmueckod cucreme xumuuyeckux snemeHtoB [ .
MeHnneneeBa u ctpoeHus atomMoB. CTpoeHHE METaUIoB. MeTayunueckas CBsI3b U
MeTaJTMYeCKasi  KpUCTAUIMUecKas  pemérka.  DJIECKTPOXUMUYECKUN Pl
HanpspKeHuil metaiioB. dusnyeckre U XMMUYECKUE CBOMCTBAa MeTayuioB. O0uue
crocoObl mostydeHus: MeTayyioB. I[loHATHE O KOpPpPO3MM METAJIOB, OCHOBHBIE
crocoObl 3amUThl UX OT Koppo3uu. CriaBbl (CTallb, YyTyH, AIOPAJTIOMHHUMH,
OpoH32a) U X MPUMEHEHNE B OBITY U MPOMBIIILIICHHOCTH.

[Ilenoynsie MeTauibl: ToJIoKeHHe B [lepronnueckoil cucTeMe XMMHUYECKUX
anemeHTOB JI. M. MeHneneeBa, CTpOEHHME UX aTOMOB, HAaXOXJIECHUE B NPUPOJE.
dusnyueckue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCuasl u



TUAPOKCHABI HATpusd W Kanusa. [IpuMeHeHue MIEeNOYHBIX METauIOB U HX
COEIMHEHUH.

[IlenouyHO3eMENbHBIE METAAJAbl MAarHMM M KaJIbLUM: IIOJO0KCHHUE B
[lepnognyeckor cucreme xumuudeckux sneMeHToB [[. 1. MenneneeBa, crpoeHune
VX aTOMOB, HaX0XJAEHUE B Ipupoae. PU3nuecKne 1 XMMHYECKHE CBOMCTBA MarHus
U Kaiblius. Baxnelmume coequHeHHs Kalblus (OKCHUI, TUAPOKCHUI, COJIN).
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJIoMUHUN: TIOJI0)keHuE B [leproinueckoi cucTeMe XuMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHHe aTtoma, HaxOXKICHHE B mnpupone. dusznueckue u
XUMUYECKHE CBOMCTBA aTlOMUHUS. AMQPOTEpPHBIE CBOMCTBA OKCHIA U THAPOKCHUIIA
ATFOMHUHUSL.

Keneso: nonoxxenue B Ilepuoanueckoit cucteMe XMMUYECKUX 31€MEHTOB /1.
N. MenneneeBa, CTpOEHHE aToOMa, HAaXOXKJAE€HUE B mpupoac. Pusnyeckue Hu
XUMHUYECKUE CBOMCTBA kene3a. OKCUIbl, TUIPOKCUIBI U conu kene3a (1) u xenesa
(1), mx cocraB, CBOMCTBA U TOJTyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C o0Opa3llaMd METAJIOB W CIUIAaBOB, HUX (U3NYECKUMU
CBOMCTBaMH, M3y4YEHUE PE3yJbTAaTOB  KOPPO3UU  METAIOB  (BO3MOXKHO
UCIIOJb30BaHUE BHUCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJA
KaJIbIIMSI W HATpus C BOJOM (BO3MOYKHO HCIIOJIb30BAaHUE BUJIEOMATEPUAIIOB),
MCCIIEJOBAHUE CBOWMCTB KECTKOW BOJIBI, IpOLIEccCa TOPEHUS KEJIEe3a B KUCIOPOJE
(BO3MOXKHO  HCIMOJIb30BAHUE  BHUJEOMATEpUANIOB), TMPU3HAKOB  MPOTCKAHUS
KAQUECTBEHHBIX PEAKIM{d HAa MOHBI: MArHUs, KaJIblLHUs, ATIOMUHUSA, UHKA, JKEJie3a
(1) u xenesa (111), memu (1), HAOMIOACHYE W ONMCAHUE MPOIIECCOB OKPAITHBAHWSI
IJJaMEHH MOHAaMU HATpWsi, Kalus W Kaiablusad (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HCCIIeIOBaHNE aM(POTEPHBIX CBOWCTB THIAPOKCHIA ATTFOMUHUS
Y TUJIPOKCHUJIA IIMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3aj1au 1o TeMe «BaxkHelue
METaJUIbI U KX COCTUHEHUS».

XuMus M OKpPYKAKOLIAA cpeaa

BemecTtea m Marepuasibl B ITOBCEIHEBHOM XHU3HM YEIOBEKAa. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB M XUMHUUYECKUX peakiuii B ObITy. [lepBas momoip npu
XUMHUYECKUX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arps3HEHHUE OKpYKawIleh cpeabl (MpeenbHas I0mycTuMast
KOHIIEHTpaius BeulecTs, nainee — [1/IK). Poiap Xxumuun B perieHnu 3KOJI0TMYECKUX
pooIeMm.

Xumuueckuii Ikcnepumenm:

M3yueHHE OOpasIloB MaTepUalioB (CTEKJIO, CIUIABHI METAJJIOB, MOJMMEPHBIC
MaTepuarbl).

Meosicnpedmemmuuwie céasu



Peanuzanus MexnpeaMeTHBIX CBsS3€l NMpU HM3y4eHHMM XMUMHHM B 9 Kiacce
OCYUIIECTBJISIETCS. 4Y€pe3 UCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATUMN, TaK U TOHSATUH, SIBISTFOIIUXCS CUCTEMHBIMH JIJISl OTJENBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIC MOHATHS: HAYYHBIH (DaKkT, TUIIOTE3a, 3aKOH,
TEOpusl, aHajdu3, CHHTE3, KiIacCUpUKalus, MEPUOJUYHOCTh, HAOIIOACHHE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHE, MOJIelb, SBICHUE, MAaPHUKOBBIN
ek, TeXHOIOTHS, MaTePUAIIBI.

dusmka: Mmartepus, aToM, OJJIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIH]I,
U30TOIbI, PAAHMOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUIN 3apsi, NPOBOJHUKH,
MOJIYIIPOBOJHUKH,  JIUAJIEKTPUKHU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHME BEIIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KPUCTAIIINYECKAS
peméTka, CruiaBbl, (PU3MUECKHe BEIMYWHBI, CAUHUIIBI W3MEPEHHS, KOCMHUYECKOE
IIPOCTPAHCTBO, MJIaHETHI, 3BE3/1bI, CoMHIIE.

buonorusi: dbotocunres, npixanue, Omocdepa, 3KOCUCTEMA, MHHEPATIHHBIC
yA00pEeHHs, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MuHEpandbl, TOPHBIE MOPOJBI,
M0JIE3HbIE UCKOIIAeMbI€, TOTITUBO, BOAHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
XNMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINUHOCTHBLIE PE3YJIbTATHI

JIM4HOCTHBIE pPE3yJbTaThl OCBOCHHUS IPOTPaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHUs JOCTUTAIOTCS B XOJi¢ OOy4eHHs] XUMHUU B €IUHCTBE y4eOHOH H
BOCMUTATEJIBHOMN ESTEIbHOCTH B COOTBETCTBUM C TPAJULIMOHHBIMU POCCUNCKUMU
COIIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMH B
oOIIleCTBE TMpaBUJIaMU W HOPMaMHU TMOBEJEHUS U CIOCOOCTBYIOT IIpoIleccam
CaMOIIO3HaHUs, CAMOPA3BUTHUS U COLIMATIA3AIMN 00yYarOIINXCA.

JIugyHOCTHBIE  pe3yJbTaThl  OTpPakalOT  TOTOBHOCTH  OOyYaromIMUXcs
PYKOBOJICTBOBAThCSI CUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpHUEHTAIUd U
pacIIUpEHUE OIbITA IECITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpHOTHYeCKOT0 BOCTUTAHUSI:

LIEHHOCTHOT'O OTHOWIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAaydyHOMY HaCJeIul0, TOHMMAaHUSI 3HAUYCHHUS XUMHUUYECKON HAayKH B >KU3HU
COBPEMEHHOIr0 00IIeCTBa, CIOCOOHOCTU BIAJETh JOCTOBEpHOU HH(MOpManueit o
NEPEOBbIX JOCTUKEHUAX W OTKPBITHUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U 0OIIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHHSA:

MPEJCTABICHUS] O COIMAIbHBIX HOPMax M TMPABUJIAX MEKIMYHOCTHBIX
OTHOILIEHUN B KOJUJIEKTHBE, KOMMYHUKATUBHOM KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIIENOBATENLCKOW, TBOPYECKOM ¥ JAPYTMX  BHJAX
NeSITeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JEATEIbHOCTH MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIbHBIX 3aJ]ay, BBITIOJTHEHUU XUMHYECKHUX
AKCTIIEPUMEHTOB, CO3IaHUN YUEOHBIX MPOCKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aUMOIIOMOIIM B TIpoLecce ATOW Yy4eOHOM JeATEeTbHOCTH, T'OTOBHOCTH
OLICHUBAaTh CBOE TMIOBEACHHE W TOCTYIIKM CBOMX TOBApUILEH C MO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUIN MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSI:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BEIIECTBE M XMMHUYECKOW PEAKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PA3BUTHsSI HAYKH W COCTABISIOLINE
OCHOBY I TIOHUMAHUS CYIIHOCTH HAYyYHOW KapTHUHBI MHUpA, NMPEACTaBICHUSA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUSI NPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MIPUPOJHOM CPEJIO, O POJIM XMMHUHU B TTO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

[M03HABATEIbHBIC MOTHBBI, HAIIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHHUM IO
XHMHHU, HEOOXOJUMBbIC MJII OOBSICHEHHS HAOJI0OJIaeéMbIX IPOIECCOB U SBJICHUM,
MO3HABATENbHON, WH(DOPMAIMOHHOW M YHUTATENIbCKOW KYyJIbTYphl, B TOM YHCIE
HaBBIKOB CaMOCTOSITETLHOM paboOThl € Y4YeOHBIMM TEKCTaMH, CIPABOYHOMU



JUTEPATYpPOr, JIOCTYIHBIMA TEXHUYECKHUMH CpEICTBAaMU HH(POPMAIMOHHBIX
TEXHOJIOTUH;

WHTEpeC K OOYyYEHHIO M TO3HAaHMIO, JTIOO003HATEIHHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €aMOOOpa3OBAaHMIO, NPOEKTHOW M HMCCIEA0BATEIbCKON
NESATETHPHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOYyYCHHS B
JTaJIbHCUIIIEM;

4) hopMHUPOBAHUS KYJIbTYPbI 3I0POBbSI:

OCO3HAHUE IICHHOCTH KU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0pPOBBIM 00pa3 >KHU3HU, OCO3HAHHE TOCJIEICTBUU U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOMs1, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOMIOJICHUs] TpaBuia 0€30MacHOCTH TIpu  OOpalieHuu ¢
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEpEC K MPAKTUYECKOMY H3YyUYEHUIO Tpodeccuil U Tpyaa pa3auyHoro poja,
YBOKEHHE K TPYyAy M pe3yibTaTaM TPYJOBOH NEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHUs NPEJAMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHJVBUAYAJIBHONU TPACKTOPUHU MPOJIOHKEHUsT 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMN,
yCrHeuHon npodeccuoHanbHOM IeITeIbHOCTH U Pa3BUTHUSI HEOOXOAMMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOheCCHOHANTBHON CPEJIC;

6) 3K0JOrNYeCcKOro BOCTIMTAHNS

HKOJIOTUYECKH 11eJ1IeCO00pa3HOe OTHOIICHUE K MPUPOJE KAaK HCTOYHHUKY
KU3HU Ha 3emile, OCHOBE €€ CYIeCTBOBaHUS, TIOHUMAHUE IIEHHOCTU 3I0POBOTO U
Oe3omacHOr0 o00pa3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3rUecKoMy M TICUXHMYECKOMY 37I0pPOBBIO, OCO3HAHHE IEHHOCTH COOJIIOICHUS
npaBuil 0€30MaCHOTO MOBEICHUS MTPU padOTe C BEIIECTBAMH, a TAK)KE B CHUTYalIUX,
YTIPOXKAIOIIHNX 30POBbIO U )KU3HHU JIFOICH;

CIIOCOOHOCTHU MPUMEHSTh 3HAHUSI, MOJy4aeMble MPU U3YYEHUU XUMHH, IS
PEILICHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAIOIIEH MPUPOJHOU CPEOH, ISl MOBBIIICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYphl, OCO3HaHHUS TJ00adbHOTO  Xapakrepa
AKOJIOTUUECKUX MPOOJEM M IMyTEeH WX PEIICHUs] MOCPEICTBOM METOJIOB XUMUU,
HKOJIOTUYECKOTO MBIIJICHUS, YMEHUSI PYKOBOJICTBOBAaThCS UM B MO3HABATEILHOM,
KOMMYHHUKATUBHOW U COIIMAIIBHON MTPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATbBI

B cocraBe MeTanpeAMETHBIX pE3yJbTAaTOB BBIACISAIOT 3HAYMMBIE JIS
dbopMuUpOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHBIC TOHATUS (3aKOH, Teopwus,
MPUHIINI, TUIIOTE3a, (aKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JIPYToe.), KOTOPbhIE
UCIIOJB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUE€OHBIX MpPEAMETaxX U IMO3BOJIAIOT Ha
OCHOBE 3HaHUM M3 ATUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O IIEIIOCTHOM



HAyYHOW KapTUHE MHpA, U YHUBEpCaJIbHbIC y4eOHbIE IeWCTBUS (ITI03HABATEIIbHbIE,
KOMMYHUKATUBHBIC, PETYJISITHUBHBIC), KOTOpbIE 00€CIeurnBalOT (OPMUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEJIbHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOMU
NESTETHHOCTH.

IMo3HaBaTe/IbHbIEe YHUBEPCAJIbHbIE YUeOHbIE eiicCTBUS

ba3oBble Jornueckue AecTBUA:

YMEHUSI HCIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAaHHWHA: PACKPBIBATH CMBIC XUMHUYCCKHUX IMOHATHN (BBIACIATh UX XapaKTEpPHBIC
MPU3HAKK, yYCTAaHABIMBATh B3aWMOCBSI3b C JIPYTUMHU TIOHATHSIMH), UCIOJIB30BATh
TIOHATHS NIl OOBSICHEHUS OTJEIBHBIX (PAKTOB U SBIICHUMN, BRIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKAIMKM XUMUYECKUX BEIIECTB M XUMHUYECKHX DPEaKIuH,
yCTaHaBJIMBATh MPUUYMHHO-CIIEACTBEHHBIE CBS3M MEXKAY OOBEKTAMU H3YUYCHUS,
CTPOUTH JIOTUYECKHUE PacCyXIACHUS (MHAYKTUBHBIC, JICTyKTUBHBIC, 110 aHAJIOTHN),
JIeNaTh BBIBOJIBI M 3aKITIOUCHUS;

yMEHUE TPUMEHSTh B TIPOIECCe TO3HAHWUSA TOHATHS (NPEAMETHBIE U
MeTaInpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
peoOpa3oBhIBATh MIMPOKO MPUMEHSIEMbIC B XUMHH MOJICIIBHBIC TIPEICTABICHUS —
XUMHUYECKUN 3HAK (CHMMBOJ JJIEMEHTa), XuMmudeckas ¢(opmylia W ypaBHEHUE
XUMHUYECKON peaklMi — MNpU PelIeHUH YueOHO-TIO3HABATEIbHBIX 3ajlay, C yUETOM
TUX MOJICTBHBIX TPEJCTABICHUN BBISBISITH U XapaKTEPU30BaTh CYIECTBEHHBIE
MPU3HAKH W3Y4YaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBIBIIATE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICACTBEHHBIC CBS3H U
MPOTUBOPEYHS B M3yIACMBIX TIPOIIECCAX M SIBJICHUSX.

Bba3oBble ucciaenoBare/ibCKue 1eiCTBUA:

YMEHHUE HCIOIb30BaTh IMOCTABJICHHBIE BOIMPOCH B KayeCTBE HMHCTPYMEHTA
MO3HAHWA, a TaKKe B KAayeCTBE OCHOBBI i (POPMUPOBAHUS THIOTE3BI IIO
MIPOBEPKE MPABHIIBHOCTH BBICKA3bIBACMBIX CYKJICHU;

MpUOOPETEHUE OMNbITa MO TUIAHUPOBAHUIO, OPTaHU3AIMU U MPOBEIACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHWE Ha0IoIaTh 3a XOJOM Ipolecca,
CaMOCTOSITETILHO MPOTHO3UPOBATh €ro pe3ysbTar, PopMyIUpoBaThH 00OOIIECHUS U
BBIBO/IBI 110 pe3yJibTaTaM MPOBEAEHHOTO OIMbITA, UCCIAETOBAHUSI, COCTABIIATH OTYET
O MpoJIeTTaHHOM padoTe.

Pa6ora ¢ unpopmaunmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3IUYHBIX BUJIOB U (HOPM MPECTABICHUS, MTOJIYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAST  JIUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OIICHWUBATH MPOTHUBOPEUYUBYIO U
HEJI0CTOBEPHYIO H(OPMAITHIO;



YMEHHE MPUMEHTh Pa3IU4HbIE METOAbl U 3allpoChl NMPU MOUCKE U OTOOpE
uH(pOpMAIIMM U COOTBETCTBYIOIIUX JaHHBIX, HEOOXOIUMBIX [JIsi BBIMOJTHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 OMPEEIEHHOTO TUIIA, MPUOOPETEHNE OIbITa B
o0lacTi MCHOJB30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KyJIbTYPOU aKTUBHOTO MCIIOJIB30BAHUS PA3IUYHBIX TTOUCKOBBIX CHUCTEM,
CaMOCTOSITETTLHO BHIOMPATh ONTUMANBHYIO (DOpMy TpeacTaBieHust nHGoOpMaIuu u
WUTIOCTPUPOBATh peIlllaeMble 3a7aud HECJIOKHBIMU CXEMaMH, JharpaMmamu,
apyrumu popmamu rpaduKu U UX KOMOUHAIUSMU;

YMEHHE HCIOJb30BaTh M AaHANU3UPOBAaTh B TMpolecce Yy4eOHOHl u
MCCJIeIOBATEILCKON JEATENHPHOCTH MH(POPMAIIMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIMICTBA M TPAHCIIOPTa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
CpelbI.

KoMMyHHKATHBHbIE YHHBePCAJIbHbIE YUeOHbIE el CTBUS:

YMEHHUsI 3aJilaBaTh BOIPOCHI (B XOJe Juajgora W (WJIh) JOUCKYCCHUHU) TIO
CymecTBy  oOCyXkmaemMol  TeMbl, (QOPMYIHpPOBATH CBOM  MPEIJIOKCHHUS
OTHOCHUTEJIHHO BBITIOJIHEHHSI MPE/ITIOKEHHOM 3a1a4H;

YMEHHSI ~ TPEACTaBIATH  TOJY4YEHHBIE  pe3ylbTaThl  MMO3HABATEIHHOU
JEeSITeIbHOCTH B YCTHBIX UM THCHMEHHBIX TEKCTax; JelaTh MPE3CHTAIUI0
pe3yJIbTaTOB BBIMOJIHEHUS XUMUYECKOTO JKCIEepHUMEHTa (J1abopaTOPHOTO OIBITA,
71a00paTOpHOI pabOTHI MO UCCIIETOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO IPOEKTA);

yMEHUsI y4eOHOro COTpyJAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEIbHOM W HMCCIEJOBATEIbCKOM  JEATENILHOCTH  TpPH  PEIICHUH
BO3HUKAIOMIMX TPOOJIEM Ha OCHOBE yu€Ta OOMIMX WHTEPECOB M COTJIACOBAHUS
no3unuid (00CcyXkaeHusl, OOMEH MHEHUSIMH, «MO3TOBBIC IITYPMBD», KOOPAHMHAITUS
COBMECTHBIX JICHCTBUH, OIpEACIICHHEe KpPUTEPUEB IO OIEHKE KadyecTBa
BBITIOJIHEHHON PaOOThI U JPYTHE).

PeryasiTuBHbIE YHUBEpPCAJbHbIE yUeOHbIE AeiiCTBHUS:

YMEHHE CaMOCTOSITEIBHO OMPEACNATh IENH JEATEIbHOCTH, IJIaHHUPOBATh,
OCYILECTBISATh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITEeNHHOCTD, BRIOUPATh Hanbonee d(pPpekTuBHBIC CIIOCOOBI peleHusl y9eOHbIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSITEIIbHO COCTaBISITh WM KOPPEKTHUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEMCTBUM TPHU BBINOJHEHWM 3aJaHUM C Y4ETOM
MOJTyYEHUS] HOBBIX 3HAHWU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIHSIX,
OLIEHWBAaTh COOTBETCTBUE MOJYUYEHHOTO pe3yjbTaTa 3asBICHHON LENH, YMEHHE
UCIIOJIb30BATh M aHAIM3UPOBATH KOHTEKCTHI, MIPEAJIaracMbI€ B YCJIOBUH 3aJJaHUM.

NMPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMeTHBIX pE3yJAbTATOB IO OCBOCHHIO O0S3aTEIHHOTO
COJIEp’KaHMsI, YCTAaHOBJIEHHOTO JaHHOM (enepanbHON paboueil mnporpamMmoi,
BBIJICNIAIOT: OCBOCHHBIC OOYYAIOIIMMUCS HAYYHBIC 3HAHUS, YMEHUS U CIOCOOBI



JnercTBUl, crnenuduUecKue g TPEAMETHONH o0macTh  «XHMHUS», BHJIBI
JNEATEIbHOCTH 10  MOJYYEHHID HOBOI'O  3HAHUS, €ro  MHTEpIpETaluu,
npeoOpa3oBaHUIO U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHIX.

K xonIy oOydenus B 8 kj1acce nmpeIMeTHBIE Pe3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYJAFOIINXCS YMEHUM:

e PpAacCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHSTHN: aToOM, MOJIEKyJa,
XUMUYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CIIOAKHOE BEHIECTBO, CMECH
(omHOpOAHAS ¥ HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBas I0JIsI XUMUYECKOTO 3JIEMEHTa B COCTMHEHUU, MOJISIPHBIA 00BEM,
OKCHJI, KHCIIOTA4, OCHOBAaHUE, COJb, DJIEKTPOOTPULATEIBHOCTb, CTEIECHb
OKHUCJICHHS, XMMHUYECKasl peakiusi, KiacCU(pUKAIUS pPEeaKIui: peakuuu
COCIMHEHNUSA, PEAaKUUU PAa3JIOKEHUsA, PEaKUUU 3aMElICHUs, pPEeaKuuu
0OM€Ha, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEIIOBOU AP (EKT peakiui,
AIpO aTOMa, JJICKTPOHHBINM CIIOM aroma, aToMHas OpOUTaNlb, PAIUYC
aToMa, XMUMHYECKas CBs3b, MOJSPHAA U HEMOJSpHAs KOBAJIECHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KATMOH, aHWOH, PACTBOpP, MACCOBasl JI0JS BEIIECTBA
(mpolieHTHAs! KOHIIEHTPAIKs) B PaCTBOPE;

e WUIIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHATHU W
MPUMEHSTH 3TU NOHATHUS MPU ONMKUCAHUY BEILIECTB U UX MPEBPAILICHUI;

e HCIOJB30BAaTh XHMHUYECKYIO CHUMBOJHUKY JUIsl COCTaBJICHHS (HOopMy
BELIECTB U YPABHEHUN XMMUYECKUX PEAKIIUM;

e OINpENENATh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENIEHb  OKHCJEHHUS  DJJEMEHTOB B  OWHApHBIX  COCAMHCHUSX,
MPUHAJJIEKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAUHEHUW 10
dbopmynam, BHJ XUMHUYECKOW CBsI3M (KOBAJIGHTHAas W MOHHAs) B
HEOPraHUYECKUX COCTMHEHUSX;

e packpeBaTh cmbichn Ilepuognueckoro 3akona JI. WM. Menngeneesa:
JEMOHCTPUPOBATh IMOHUMAHUE TEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX DJIEMEHTOB OT MX MojiokeHus B [lepuoamueckoil cucreme,
3aKOHOB COXPAaHEHMS MAacChl BELIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YUYE€HUS, 3aKOHa ABOTaapo;

e OMNKCHIBATH W XapakTepu3oBaTh TabmuuHyio ¢opmy Ilepuoauueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iaudaTh MOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, maneie u
OoJbIIME TEPUOJbI, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCS B
tabnmuue «llepuoanueckas cucreMa xuMuyeckux »siaementoB . .
MenzaeneeBa» € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsij sApa, 001iee Yuciio dJIEeKTPOHOB
Y PaclpeAesieHUE UX MO JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HECOPraHUUYECKUE BEIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIMX B PEaKIUu
BEIIECTB, [0 TEIJIOBOMY 3(PPeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOINHME XHUMHUYECKHE CBOWMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPKIas OMUCAHUE TPUMEPAMH MOJEKYIISIPHBIX
YPABHEHUU COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLIUM;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX TMPEBpAlICHUN B
Pa3IMYHBIX YCIIOBHUSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W MOJISIPHYKO MaccChl
BEILIECTB, MAaCCOBYIO [OJII0 XHMHMYECKOrO0 3JeMEHTa 1o ¢opmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
[0 YPaBHEHUIO XUMUYECKOU PEaAKIUU;

MIPUMEHSTh OCHOBHBIE OINEpPALMM MBICIUTENBHON NEATEIbHOCTA — aHAIU3
U CHUHTE3, CpaBHEHHE, 0000IeHne, CUCTeMaTU3aluio, Kiaccu(uKaiuio,
BBISIBJICHUE TMPUYUHHO-CICACTBEHHBIX CBSI3€M — /I U3y4YEHUS CBOICTB
BEIIECTB U XUMHUYECKHX PEAKIUM, €eCTeCTBEHHO-HAyYHbIE METO/bI
MO3HAHUA — HAONIOJCHHUE, W3MEpPEHHEe, MOJCIUPOBAHUE, DKCIECPUMEHT
(peasbHBINM U MBICJICHHBIN );

CJIEIOBaTh  IMPABWIAM  TMOJB30BAHUS  XHMHUYECKOM  MOCYJAOM W
1a0opaTopHbIM  O00OpYyJIOBaHMEM, a TakKe IpaBUjiaM oOOpallleHUusl ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMH MO BBIIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB TIO TMOJYYEHUIO U COOMPAHMIO
ra3oo0pa3HbIX BemecTB (BOJOpPOAA U KHCIOPOJa), TMPUTOTOBICHUIO
PacTBOPOB C OMNPEAECIEHHON MAaCCOBOM JI0JIEW paCTBOPEHHOTO BEIIECTBA,
IJIAHUPOBAaTb M MPOBOJUTH  XMUMHUYECKHE  OKCIEPUMEHTHl IO
pacrio3HaBaHHUIO PACTBOPOB HIEIOUYEH U KUCIOT C TOMOIIBIO MHIUKATOPOB
(;makmyc, henondTanenH, METUIIOPAHXK U APYTHE).

K xonIy oOydenus B 9 kj1acce npeIMETHbBIE PE3yJIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTpaXkaTh C(POPMUPOBAHHOCTD Y OOYHAIOIIMXCA YMEHU:

pacKphIBaTh CMBICT OCHOBHBIX XHWMHYECKHX TOHSATHH: XHMHYCCKHUI
AJIEMEHT, aTOM, MOJIEKyjla, WOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIO)KHO€ BEIIECTBO, BaJIEHTHOCTh, 3JEKTPOOTPHUIATEIHHOCTh, CTEINEHb
OKHUCJICHHS, XMMUYECKasl PeaKIus, XUMUICCKasl CBs3b, TEIUIOBOU 3(PdeKT
peaknuu, MOJb, MOJSIDHBIH  00BEM,  pacTBOp,  DIICKTPOJIHTHI,
HEAJICKTPOIUTHI, DJIEKTPOJIMTHYECKAS JTUCCOIMAIUS, PEAKIIMH HOHHOTO
oOMeHa, Karamu3atop, XWUMHUYECKOE paBHOBECHE, OOpaTHUMble U



HEeoOpaTUMBbIE pEaKIUM, OKHUCIHUTEIbHO-BOCCTAHOBUTEIIbHBIE PpPEaKIINH,
OKHCIIUTENb,  BOCCTAHOBUTENb,  OKHCIEHHE W  BOCCTaHOBJIEHUE,
ajuiotTponusi, am(pOTEpHOCTh, XUMHUYECKasi CBS3b (KOBaJCHTHAs, MOHHAs,
METAJUIMYECKasi), KpUCTAJUIMYECKass peHIETKka, KOPpO3Usi METaJUIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKOM peakluu, MpeaeabHO JOMyCTHUMas
koHuentpanusa [I/IK BemecTna;

WUTKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX [MOHATHI U
MIPUMEHSITH 3TU TOHSATHUS MPU ONUCAHUH BEIIECTB U UX MPEBPAIICHUH;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJII COCTaBJIEHHUS (HOpMYyT
BEIIECTB U YPABHCHUN XUMUYECKUX PEAKIIUN;

ONPENEIATh BaJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, IPUHAJIEKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJacCy COEOUWHEHUH 1o ¢opmysiaaMm, BHJI XUMHUYECKOU
CBsi3W (KOBaJICHTHAs, WOHHAS, METaJUIMYeCcKas) B HEOPraHUYECKUX
COCIMHEHHUSX, 3apsijl MOHA M0 XUMUYECKOU (opMyIie, XapaKTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCAMHEHUM, THUIl KPUCTAJUITMYECKOU
PELIETKHA KOHKPETHOTO BELIECTBA;

packpeiBath cmbich Ilepmogmueckoro 3akona [[. WM. MeHnneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIHUCHIBATH U XapaKTepU30BaTh
tabmmunyio Gopmy [lepruoamueckoil CUCTEMbl XUMHYECKHX JSJIEMEHTOB:
pasznuyaTh MOHATUS «rjaBHasg noarpynmna (A-rpynma)» U «mnobodyHas
noarpynmna (b-rpynma)», manbsle u OOJbIIME TEPUOILI, COOTHOCHTH
0003HAaYeHUs, KOTOpbIE HMEIOTCA B NEPHUOJUYECKON Taldiauue, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKUX
AJIEMEHTOB (COCTaB M 3apsia  sjapa, oOIIee 4YUCIO DJICKTPOHOB H
pacmpeneseHue WX 10 DJIEKTPOHHBIM CJIOSIM), OOBICHATH OOIIMe
3aKOHOMEPHOCTH B M3MEHECHHH CBOWCTB 3JIEMEHTOB M MX COCIUHCHUU B
npejenax MajiblX NEPUOJIOB U TJIaBHBIX MOATPYMI C YUETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTraHWYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIUX B PEaKIuu
BEILIECTB, MO TEIIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEMEHEW OKUCICHUs
XUMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) 00mMEe W crenuduueckue XUMHUYECKHUE
CBOMCTBa MPOCTBIX M CIOXHBIX BEIIECTB, IOJITBEPKIas OMNHUCAHUE
MpUMepaMHi MOJICKYJISIPHBIX M HOHHBIX YpaBHEHUN COOTBETCTBYIOIIMX
XUMHYECKUX PEaKIIUK;

COCTaBJSITb YPABHEHUSI BJIEKTPOIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKIIMA HOHHOIO



oOMEHa, ypaBHEHHUS pEaKlui, MOATBEPKIAIOMUX CYIIECTBOBAHUE
TCHETUYCCKOM CBSI3U MEXK/y BEIIECTBAMH Pa3IMIHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUH
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHca ITHX PEaKInii;
MPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT HMX CTPOCHHSI,
BO3MOKHOCTH TPOTEKAHUS XWMUYECKHX TMPEBPAlICHUNH B Pa3IUYHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJIIPHYIO W MOJIAPHYIO  MAacChI
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »JJIeMeHTa 1o (dopMmyIe
COEIIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHCHHUIO XUMUYECKON PEAKITHH;

coONroaTh  MpaBWJIa  TOJIb30BAaHUSA  XUMHYECKOH  TOCYIOH |
7a0opaTOpHBIM  O0OPYJIOBaHMEM, a TaKXke TMpaBuiaa oOpalieHus ¢
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSMH TII0 BBITIOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB TIO TOJIYYEHUIO U COOMPAHHIO
ra3000pa3HbBIX BEIIECTB (aAMMHAaKa U YTIICKUCIIOTO Ta3a);

MPOBOJUTh  PEAKIHMH,  IOATBEPKIAMOIMINEC  KAYCCTBEHHBIM  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPHUA-, OPOMHUI-,
noau-, KapOoHat-, ¢ocdar-, cuIMKaT-, cyiab(har-, THAPOKCUI-HUOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI HM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PacTBOpax HEOPTAaHUYECKUX BEIECTB;

MPUMEHSATh OCHOBHBIC OIEPAIMH MBICTUTCIBHON JIEATCILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHUE, OOOOIIEHUE, CHUCTEeMAaTU3allui0, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSA3EH — NIl M3Y4YEHUS CBOWCTB BEIIECTB H
XUMUYECKUX PEaKIUid, €CTeCTBEHHO-HAy4YHbIE METOJbl TO3HAHUS —
HaOJIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIIEPUMEHT (pealbHBIA H
MBICJICHHBIN).



TEMATHUYECKOE IINIAHUPOBAHHUE

8 KJIACC
KosamnuecTBo yacos
Ne HauMenoBanue pa3ienoB u DJIeKTPOHHbBIe (LM(pPOBbIE)
KoHnTpoibHbIe IIpakTHyeckue
n/n TeM NPOrpaMMabl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoTsbl
Pasznea 1. IlepBoHayaibHbIe XUMHUYECKHE IOHATHUS
XuMmust — BaxHasi 00J1acTh
11 €CTECTBO3HAHUS U 5 9 bubmuoreka [JOK
' HPAKTHYECKOMN e TEITHHOCTH https://m.edso00.ru/7f41837c
YeJI0BeKa
12 BemecTBa u xumuieckue 15 1 bubmoreka [JOK
' peaxuuu https://m.eds00.ru/7f41837c
Hroro 1o pazueny 20

Pa3nea 2. BakHeiilne npeacTaBuTe Il HEOPraHUYECKHUX BelleCTB

Boznyx. Kucnopoa. [Tonsitue bub6mmorexa [IOK
2.1 6
00 okcHgax https://m.edsoo.ru/7f41837¢c
Bonopon. Ilonsarue o kucimorax bu6mmoreka [IOK
2.2 8 1
U COMISIX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 06 5 1 1 bu6mmorexa [IOK
' OCHOBAHUSAX https://m.edso00.ru/7f41837c
54 OCHOBHBIC KJIaCCHI 1 1 1 bu6mmorexa [IOK
' HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/7f41837c
Htoro no pazneny 30

Paznen 3. Ilepuoagnueckuii 3axoH u [lepuoguveckas cucrema xumnueckux 3jeMeHToB /I. U. MenaeneeBa. CTpoeHue aToMoB.
XuMnueckas cBsi3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN


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

[lepuoauueckuii 3aKOH U
[Tepuonnueckas cuctema

3.1 XUMHYECKHUX d1eMeHToB /1. H.
Mengeneesa. CtpoeHue atoma
Xumudeckas CBs3b.

3.2 OKUCIUTEITBHO-

BOCCTAHOBUTCIIBHBIC pCaKIINN

Uroro no pazgeny

Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

15

68

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837c

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837c

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

bu6mmorexa [IOK
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

9 KITACC

Ne i/

Paznea 1.

1.1

1.2

1.3

HanmeHnoBaHue pa3jieioB U TeM
NPOrpamMMbl

BemecTBO 1 XUMHYECKHE peaKkuuu

[ToBTOpeHue u yriayOieHue 3HaHUI
OCHOBHBIX Pa3ZeiIoB Kypca 8 Kiacca
OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX
peakuui

3JICKTpOJII/ITI/I‘-ICCKa$I JucCconuranus.
XHUMHUYECKHE pCaKknuu B paCTBOpax

Uroro no pazgeny

Pazgea 2.

2.1

2.2

2.3

2.4

HeMeranasl M MX cOeTUHEHUS

OO0mas xapaKTepUCTHKA XUMHIECKUX
anemeHToB VIIA-rpymmsl. ["agorenst
OO0m1as XxapakTepuCTUKa XUMHUECKUX
anemeHToB VIA-rpynmnsl. Cepa u eé
COCJTMHEHUS

OO011as XapakTepUCTHKA XUMHUYECKUX

aneMeHToB VA-rpynisl. A30T, pochop U ux

COCAUHCHUA

OO011as XapakTepUCTHKA XUMHUYECKUX
snemeHToB |VA-rpynnsl. Yriepoa u
KPEMHUU U UX COCTUHEHUS

Uroro no pazgeny

KoanuyecTBO 4acoB

Bcero

17

25

KoHnTpoibHbIe
padoThI

IIpakTHYecKue
padoTsI

DJIeKTPOHHbIE
(uudgposbIe)
o0pa3oBaTe/ibHbIE

pecypchbl

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

bubnuoreka [IOK
https://m.edsoo0.ru/7f41a636

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

bubmmoreka [IOK
https://m.edsoo.ru/7f41a636

bubnunoreka [JOK
https://m.edsoo0.ru/7f41a636

bubmorexa [JOK
https://m.edso0.ru/7f41a636

but6mmoreka [JOK
https://m.edso0.ru/7f41a636



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

Pa3pen 3. MeTa/sibl M HX COeTUHEHU ST

3.1 OO0mme cBOMCTBA METAIIIOB

3.2 Baxxneinme MeTaiuibl ¥ UX COEIUHEHUSI

Uroro no pazgeny

Pa3nea 4. Xumus u oKpy:Kapomas cpeia

41 BemectBa u MaTepuansl B )KM3HU Y€JIOBEKA
Uroro no pazgeny
PesepBHOE Bpems

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME

16

20

68

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

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

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

bubmorexa [JOK
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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara nugposeie
Tema ypoka Konrtpoabnubie IIpakTudeckue
n/n Bcero u3ydyeHusi oOpa3oBaTeJIbHbIE
padoThI padoThI
pecypcsbl
[Ipenmer xumuu. Posib XMMHM B KU3HU 1 bubnuorexa LIOK
yenoBeka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
[TonsTHE O METOAAX TO3HAHUS B XUMHH 1 bubmmorexa [IOK
A https://m.edsoo.ru/ff0d227e
IIpaktuyeckas padora Ne 1 «IIpaBuna
paboThl B 1a00OpaTOpUU U PUEMBI 1 bu6nuorexa [IOK
oOpartieHusi ¢ 1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
00opyTI0BaHUEM)
YucTteie BemecTBa U cMecH. CriocoObl 1 bubmuotexa [JOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2
«Paznenenue cmecelt (Ha mpuMepe 1 bubmmorexa [JOK
8 . PHMEP https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBAPEHHOM COMM)»
ATOMBI 1 MOJIEKYJIBI 1 bubmmorexa [JOK
y https://m.edsoo.ru/ff0d2a6¢c
XUMHUYECKUE AIIEMEHTBI. 3HAKU 1 bubmuoreka [JOK
(CUMBOJIBI) XUMHYECKHX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
[IpocTeie U cioXxHBIE BElleCTBa 1 bubmorexa LIOK
p B https://m.edsoo.ru/ff0d2a6¢c
bu6mmorexa [JOK
ATOMHO-MOJIEKYJISIPHOE YUCHHE 1

https://m.edsoo.ru/ff0d2d50



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

10

11

12

13

14

15

16

17

18

19

20

21

3aKOH MOCTOSHCTBA COCTaBa BEIIECTB.
Xumuueckas opmyia. BareHTHOCTH
ATOMOB XUMHMUYECKHUX 3JIEMEHTOB

OTHOCUTEIbHAA aTOMHAs Macca.
OTHOCHUTENbHAS MOJICKYJISIpHAs Macca

MaccoBas A0JIs1 XUMHYECKOI0
9JICMCHTA B COCIMHCHNHA

KomnuectBo Bemectsa. Moib.
MounstpHas macca

dusnueckye U XUMUYECKUE SIBICHUS.
XuMHUYecKas peakuus

[Ipu3Haku u ycnoBus NpoOTEKaHUs
XUMHYECKHUX PEAKIUi

3aKOH COXpaHEeHHsI MacChl BEIIECTB.
XUMUYECKUE YpaBHEHHS

BrrurcieHust KoJIm4ecTBa, MacChl
BEIECTBA [0 YPAaBHEHUSIM XUMHUYICCKUX
peakuuii

Krnaccudukanus XuMHUECKUX peaKIni
(coenuHeHus, pa3noXeHus,
3aMenieHus, OOMeHa)

M. B. JIoMOHOCOB — y4€HBIN-
sHIMKIoneaucT. O6o0IIeHne 1
cHUcTeMaTh3aluvs 3HaHUI

KontpomnsHas padora Nel mo reme
«BemiecTBa U XUMUYECKUE PEAKITUI»
Bo3agyx — cmech razos. Cocras
Bo3ayxa. Kucimopom — 3ieMeHT u

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d2eae

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d323c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d350c

bubmnoreka LJOK
https://m.edsoo.ru/ff0d5230

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d37fa

but6mmoreka [IOK
https://m.edsoo.ru/ff0d3al6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3b88

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d5708

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d3f34

bubmuoreka [{OK
https://m.edsoo.ru/ff0d40c4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4290

bub6mmorexa [JOK
https://m.edsoo.ru/ff0d448e



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

22

23

24

25

26

27

28

29

30

31

npoctoe BemecTBo. O30H

DU3NYECKUE U XUMUYECKUE CBOMCTBA
KHUCJIOpoJia (peaKuy OKUCTICHUS,
ropenue). [lorstue 00 oxcumax

CriocoOblI oryueHust KUCI0poa B
71a00paTOpPUU U MIPOMBILLIEHHOCTH.
[IpumeHeHue kucnopoaa

TennoBoii 3 PexT XuMuIecKoi
peakuuu, MOHSATHE O
TEPMOXHUMHUYECKOM YpaBHEHUH, SK30- U
SHAOTEPMHUUYECKUX PEAKIIUIX

TommuBo (HedTh, yroias U METaH).
3arpsi3HEHUE BO3/yXa, CIIOCOOBI €ro
MpeI0TBPAILECHUS

[IpakTrueckas pabota Ne 3 o Teme
«ITonydyenue u coOnpaHue KHCIOPO/a,
W3yYEHUE €r0 CBOWCTB

Bonxopon — anemMeHT u mpocToe
BelecTBO. Haxoxnenue B npupoze
Ouznyeckue 1 XUMHUIECKHE CBONCTBA
Bogopoja. [Ipumenenue Bogopona

ITonsaTHE 0 KUCIOTAX U COJISIX

CriocoObl osryueHus BOA0poia B
naboparopuu

[IpakTudeckast padbora Ne 4 o Teme
«Ilonyuyenue u coOupanue BOAOPO/a,
HU3yYEHHUE €r0 CBONCTBY

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4614

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d497a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4790

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4c4a

bub6mmorexa [JOK
https://m.edsoo.ru/ff0d4ae2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d50d2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

32

33

34

35

36

37

38

39

40

41

42

Momnsipablii 00bEM ra3oB. 3aKOH
ABorazpo

Brruncienns o0béMa, KOJIMYECTBA
BEIIECTBA ra3a 10 ero U3BECTHOMY
KOJIMYECTBY BEILIECTBA WIH 00BEMY

Brruucienus 006EMOB ra3oB o
YPaBHEHUIO PEAKLIMM HA OCHOBE 3aKOHA
00BEMHBIX OTHOLLIEHUN T'a30B

du3znyecknue U XMMUUYECKHUE CBOMCTBA
BOJbI

CocraB ocuoBanuii. [lousatue 00
HHMKATOpax

Bopna xak pactBoputens. HacblleHHbIE
U HEHACBIIICHHBIE pacTBOPLI. MaccoBas
JI0JIS1 BEIIECTBA B PacCTBOPE

[IpakTuyeckas padora Ne 5 o Teme
«IIpuroToBiieHre pacTBOPOB C
ONpEeIEIEHHON MaCCOBOU J10JIEH
PacTBOPEHHOTO BELIECTBA»
KontponbHas padota Ne2 o teme
«Kucnopoa. Bonopoa. Boga»
Oxcuppl: cocTaB, KiaccupuKanus,
HOMEHKJIaTypa

[TonydyeHue u XuMHUYECKHE CBOMCTBA
KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX
OKCHJIOB

OcHoBaHHS: COCTaB, KJIacCU(UKAIIHS,
HOMEHKJIaTypa

bu6morexa [JOK
https://m.edsoo.ru/ff0d542e

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d55a0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5708

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d587a

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d59e2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5b40

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5eba

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d6342

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d664e

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d664e

bubmuoreka [{OK
https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
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46

47

48

49

50

o1

52

53

[Tonydyenue u XuMHUYECKHE CBOMCTBA
OCHOBaHMI

Kucnorsl: cocras, knaccudukanus,
HOMEHKJIaTypa

HOHy‘lCHI/Ie 1 XUMHYECKHE CBOMCTBA
KHUCIIOT

Conu (cpennue): HOMEHKIATypa,
CIOCOOBI OTYYCHHUS, XHMUYECKUE
CBOMCTBa

[IpakTuueckas pabora Ne 6. Pemenue
IKCIIEPUMEHTAIBHBIX 33134 110 TEME
«OCHOBHBIE KJTaCChI HEOPTaHUYECKHUX
COCTUHEHUIN»

I'eHeTnueckas cBA3b MEXKY KiIacCaMU
HEOPraHWYECKUX COCTMHEHUN

OO000I11IEHNE U CUCTEMATHU3allNs 3HAHUH

KontponsHas padota Ne3 o reme
"OCHOBHBIE KJIACChl HEOPTAHUYECKUX
coeuHeHui"

[TepBbie MOMBITKY KIACCHPUKAITUU
XUMHYECKHUX 31eMeHTOB. IIonsiTue o
rpynmnax CXOJIHbIX JIEMEHTOB

[Iepuonnueckuii 3aKOH U
[lepuoanueckast cucteMa XMMUYECKUX
anemeHnToB /I. 1. Menaeneesa

[lepronpl, rpymnmbl, TOATPYIIIBL

bu6morexa [JOK
https://m.edsoo.ru/ff0d67ca

bu6mmoreka [JOK
https://m.edsoo.ru/ffOdfee2

bu6mmoreka [IOK
https://m.edsoo.ru/ffOdfee2

bubmnoreka LJOK
https://m.edsoo.ru/00ad9474

bu6mmorexa [JOK
https://m.edsoo.ru/00ad9b7c

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9a50

bub6mmoreka [JOK
https://m.edsoo.ru/00ad9ch?2

bub6mmoreka [JOK
https://m.edsoo.ru/00ad9ela

bubmuoreka [{OK
https://m.edsoo.ru/00ad9ffa

bu6mmoreka [IOK
https://m.edsoo.ru/00ada52c

bu6mmoreka [IOK
https://m.edsoo.ru/00ada52c



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
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57
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59

60

61

62

63

64

Ctpoenne atomoB. CocTaB aTOMHBIX
saep. M3oTonsl

CtpoeHue 31eKTPOHHBIX 000JI0YEeK
aTOMOB 3JIeMeHTOB [lepunonnueckoi
cuctemsl J[. 1. Menaeneera

XapakTepuCcTUKa XMMUUECKOT O
3JIEMEHTA IO €0 MOJIOKEHUIO B
ITepnonnueckoii cucreme /1. Y.
Menneneena

3nauenue [lepuonnyeckoro 3akoHa Juist
pa3BuTUA HAayKu U npaktuku. /. 1.
MeneneeB — y4€HbIN, IEJAror U
IpaX<1aHuH

PesepBHelit ypok. O6001eHHE U
cucTeMaTH3alus 3HaHUH /
Bcepoccuiickast mpoBepouHas paboTa

HMonHasg xumuueckas CBSI3b

:‘)HGKTpOOTpI/IHaTeJ'IBHOCTB aTOMOB
XUMHUYCCKUX 3JICMCHTOB

KoBanenTHas HEMOJISIpHad XUMHUYCCKast
CBs3b

CreneHb OKUCIICHUA

OKHUCIIUTEIHLHO-BOCCTAHOBUTEILHBIE
peakiu

OKHUCIINTEIIN U BOCCTAHOBUTEIN

bu6morexa [JOK
https://m.edsoo.ru/00ada342

bu6mmorexa [JOK
https://m.edsoo.ru/00ada6bc

bu6mmoreka [JOK
https://m.edsoo.ru/00ada824

bu6mmoreka [IOK
https://m.edsoo.ru/00ada96e

bu6mmoreka [IOK
https://m.edsoo.ru/00adb33c

bu6mmoreka [IOK
https://m.edsoo.ru/00adac34

bu6mmoreka [IOK
https://m.edsoo.ru/00adaab8

bu6mmorexa [JOK
https://m.edsoo.ru/00adaab8

bu6morexa [JOK
https://m.edsoo.ru/00adae28

bub6mmorexa [JOK
https://m.edsoo.ru/00adb076

bu6mmorexa [JOK
https://m.edso0.ru/00adb076



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

Kontponbnas padota Ne4 o teme
65 «Ctpoenue aroma. XUMHUYECKast CBA3b»
/ Beepoccuiickast npoBepoyHas paboTa

KoBanenTHas MoJisipHad XUMHUUYCCKasd

66
CBS3b
PesepBHelil ypok. O6o01IeHNE U
67 cucreMatTu3anuda 3HAHUHU II0 TEME
«Ctpoenue aroma. XuMHUYECKast CBS3bY»
68 PesepBHelil ypok. O6001IeHNE U

CHCTeMaTHU3alus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bu6mmorexa [JOK
https://m.edsoo.ru/00adb486

bu6mmorexa [JOK
https://m.edsoo.ru/00adaab8

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9ch?2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KITACC

Ne
n/n

Tema ypoka

IlepnonruecKkuit 3aK0H.
Ilepnonnueckas cucrema
XHMUYECKUX d1eMeHToB /1. 1.
Menneneena

3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XUMHUYECKUX JJIIEMEHTOB
MEPBBIX TPEX MEPUOIOB

Knaccudukanus u HoMeHKIaTypa
HEOPraHMYECKUX BEIIECTB

Bunnl XuMHU4YeCKOU CBSI3H U THUIIEI
KPUCTAJUIMYECKUX PELIETOK

Konrponsnas padora Nel no teme

«IloBTOpEHUE U yriyOnaeHue 3HaHUM
OCHOBHBIX Pa3J/IeoB Kypca 8 Kinacca»

KJ'IaCCI/I(I)I/IKaI_[I/IH XUMHNYCCKHUX

peakuyii o pa3IndHbIM IIPU3HAKAM

[ToHsITHE O CKOPOCTH XMMUYECKOM

pCaKkmuu. ITousTHHE O TOMOTCHHBIX U

FETCPOTrCHHBIX PCAKIUAX

ITonsATHE O XUMHYECKOM PaBHOBCCHU.

@akTopsl, BIUAIOIIHAE HA CKOPOCTh

XHUMHYSCKOHN PE€aKuU U IMOJTOKECHUC

KoanuecTBO 4acoB

KoHnTpoibHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3YYCeHUS

DJIeKTPOHHbIE
nugposeie
o0pa3oBaTte/ibHbIE

pecypchbl

bu6mmoreka [JOK
https://m.edsoo.ru/00adb59e

bu6mmoreka [IOK
https://m.edso0.ru/00adb6bh6

bu6mmoreka [IOK
https://m.edsoo.ru/00adb7e2

bub6mmorexa [JOK
https://m.edsoo.ru/00adbac6

bu6mmoreka [IOK
https://m.edsoo.ru/00adbcb0

bu6mmorexa [JOK
https://m.edsoo.ru/00adbe9a

bubmuoreka [JOK
https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

10

11

12

13

14

15

16

17

18

19

XUMHUYCCKOI'0 paBHOBECCHUSA

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC
peakiuu

Teopust 37EKTPOIUTUYECKOMN
nucconuaiuu. CUnbHbIe U cradbie
AIEKTPOJIUTHI

HonHbIe ypaBHEHUS peaKLUil

XUMHUYECKHUE CBOMCTBA KUCIIOT U
OCHOBaHUU B CBETE MPEACTaBICHUIN
00 AIIEKTPOIIUTUIECKOM TUCCOLIUAIIUU

XMUMHUYECKUE CBOMCTBA COJIEU B CBETE
npeACTaBICHUN 00
ANEKTPOIUTHIECKON JUCCOIHAITIT

[TonsiTne o runmponuse conen

O00011eHNe U CUCTEMATU3ALMS
3HAaHUHI

ITpaxTrueckas padora Ne 1.
«Pemenue 3KCIepUMEHTATBHBIX
3aau»

KonTponbnas pabota N2 o Teme
«ONEeKTPOIIUTHIECCKAS TUCCOIHAIIHS.
XUMHYECKUE PEAKIIMU B pACTBOPAX»

OO01as XapakTepUCTHKA raJlOr€HOB.
XUMHUYECKUE CBOWCTBA HA IIPUMEPE
xJjiopa

Xnopooaopoa. ComsiHast KUCIIOTa,

bu6mmoreka [JOK
https://m.edsoo.ru/00adcade

bu6mmoreka [IOK
https://m.edsoo.ru/00adcd68

bu6mmoreka [IOK
https://m.edsoo.ru/00add448

bubmnoreka LJOK
https://m.edsoo.ru/00add5d8

bu6mmorexa [JOK
https://m.edsoo.ru/00add8b2

bub6mmorexa [JOK
https://m.edsoo.ru/00add9d4

bu6mmorexa [JOK
https://m.edsoo.ru/00addd12

bu6mmoreka [JOK
https://m.edsoo.ru/00addbfa

bubmuoreka [{OK
https://m.edsoo.ru/00addecO

bu6mmoreka [IOK
https://m.edsoo.ru/00addfe2

bu6mmoreka [IOK


https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
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23

24

25

26

27

28

XUMUYECKHE CBOMCTBA, MOJTyUYCHHUE,
MIpUMEHEHUE

ITpakTrueckas padora Ne 2 1o teme
«ITonmyyeHne COMAHON KUCITOTHI,
U3y4yeHUe € CBOMCTB»

Brruncnenus no ypaBHEHUSIM
XUMHYECKHUX PEaKIIHiA, €CJIU OJIUH U3
peareHToB J1aH B U30BITKE

OO011as XapakTepUCTHKA 3JIEMEHTOB
VIA-rpynmbt

ATI0TpOTTHBIE MOU(UKAIIUN CEPHI.
Haxoxnenue cepbl 1 €€ coeTMHEHUN
B MpUpOJie. XUMUYECKHE CBOMCTBA
cephl

CepoBoziopoj1, CTpOEHHUE,
bU3UYEeCKre U XUMUYECKHE CBOMCTBA
Oxkcuabl cepbl. CepHas KUCIIOTA,
¢du3nUecKre U XMMHUYECKUE CBOMCTBA,
MpUMEHEHUE

XHUMHUYECKUE PEAKLINH, JEXKAIINUE B
OCHOBE TIPOMBIIIJICHHOTO CIIoco0a
MOJIyYEHUsI CEPHOU KUCIIOTHI.
XUMHYECKOE 3arpsI3HEHUE
OKPYXAaIOIIEH Cpeabl COCTUHEHUSIMU
cepsl

Brruucnenue MaccoBoil 40JIM BBIXO/A
MPOJIYKTA PEaKIIHU

061_]_[8.5[ XapaKTCPUCTHKA 3JICMCHTOB

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

bu6mmorexa [JOK
https://m.edsoo.ru/00ade348

bu6mmoreka [JOK
https://m.edsoo.ru/00ade488

bu6mmoreka [IOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [IOK
https://m.edsoo.ru/00ade64a

bu6mmorexa [JOK
https://m.edsoo.ru/00ade802

bu6mmoreka [JOK
https://m.edsoo.ru/00adea28

bubmuoreka [{OK
https://m.edsoo.ru/00adec8a

bubmuoreka [{OK
https://m.edsoo.ru/00adec8a

bubmuoreka [{OK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

29
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31

32

33

34

35

36

VA-rpynmsl. A30T, paclipoCTpaHEHHE
B IIpupojie, Gpuznyeckue u
XUMUYECKHUE CBOWCTBA

AMMHak, ero ¢puznyeckue u
XUMHUYECKHE CBOMCTBA, IOJIyYEHHUE U
IpUMEHEHHE

ITpakTnueckas padora Ne 3 1o teme
«[lomyuenne aMmmmuaka, u3yueHHe ero
CBOMCTB»

A3oTHas KuCoTa, € pusnueckue u
XMMHUYECKHE CBOICTBA

Hcnonbs3oBaHne HUTPATOB U COJNIEN
aMMOHHMSI B KQUeCTBE MUHEPATIbHBIX
ynoopeHuit. XuMnieckoe
3arpsi3HEHUE OKPY KAIOIIEH cpebl
COCIMHEHUSIMU a30Ta

docdop. Oxcun hochopa (V) u
dbochopHas kuciaota, pu3nIecKue u
XUMHYECKHUE CBOICTBA, MOIyYCHHE

Hcnons3oBanue ¢pocdaTos B
Ka4eCcTBE MHHEPAIBHBIX yI0OpCHUH.
3arps3HeHue NPUPOIHON Cpebl
docharamu

Yraepon, pacnpocTpaHEeHHUE B
npupoze, GU3n4eckue 1 XUMHUECKUE
CBOICTBA

Oxkcupel yraeposaa, ux Gu3ndeckue u
XUMHUYECKHE CBOUCTBA.

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

bu6mmorexa [JOK
https://m.edsoo.ru/00adf004

bu6mmoreka [JOK
https://m.edso00.ru/00adf180

bu6mmoreka [IOK
https://m.edsoo.ru/00adf306

bu6mmoreka [IOK
https://m.edsoo.ru/00adf518

bu6mmoreka [IOK
https://m.edsoo.ru/00adf68a

bu6mmorexa [JOK
https://m.edsoo.ru/00adfc20

bu6morexa [JOK
https://m.edsoo.ru/00adfd9c

bubmuoreka [{OK
https://m.edsoo.ru/00adfebe



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
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DKOJIOTHYECKUE TTPOOIEMBI,
cBs3aHHBIE ¢ OKcuaoM yriaepoaa (1V)

VroibHas KHCI0Ta U €€ COIn

[TpakTnueckas pabora Ne 4 o teme
"[losrydeHure yrieKucioro rasa.
KayecTBeHHas peakiys Ha KapOOHaT-

n

HOH

[TepBoHaYaIbHBIE MTOHATHUS 00
OpraHWYECKHUX BEIIECTBAX KaK O
COEIMHEHUSAX yIiIepoaa

Kpemuuii u ero coeguHeHust

[TpakTnueckas padborta Ne 5. Pemenue
SKCIIEPUMEHTAIBHBIX 3a/1a4 TI0 TEME
«Baxneine HeMeTaIbl U HX
COEIMHEHU

Konrponsnas padora Ne3 o teme
«BaxHelIne HeMeTaliIbl U UX
COETMHEHUS

OO01mas xapakTepucTHKa XUMUIECKUX
3JIEMEHTOB — METAJIJIOB.
Meranueckas CBs3b U
MeTaJuTHuecKasi KpucTauimueckas
pemérka. Pu3nvecKre CBOMCTBA
METaJJIOB

XUMHUYECKHE CBOMCTBA METAJIJIOB.
DIEKTPOXUMUYECKUN PSIJT
HaIpsHKEHUN METaJUIOB

bu6mmorexa [JOK
https://m.edsoo.ru/00ae006¢

bu6mmorexa [JOK
https://m.edsoo.ru/00ae027e

bubmmorexa [JOK
https://m.edsoo0.ru/00ae054¢e

bu6mmorexa [JOK
https://m.edsoo.ru/00ae080a

bu6mmorexa [JOK
https://m.edsoo.ru/00ae0bf2

bu6mmoreka [JOK
https://m.edsoo0.ru/00ae0el8

bu6mmorexa [JOK
https://m.edsoo0.ru/00ael103e

bub6mmorexa [JOK
https://m.edso0.ru/00ael1156



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
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OO0mue crnocoObI MOTyYEHUs
MetauioB. CiutaBel. BerauciieHus mo
YPaBHEHUSM XUMHYECKHUX PEaKIIHiA,
€CJIM OJJUH U3 PEareHTOB COACPIKUT
npuMecHu

IlonsTue o KOppO31Uu METAJIJIOB

[IlenouyHble METAIIIBI

OKCI/II[BI U THAPOKCUIBI HATPHUA U
Kajaus

[llenoyHo3eMeNbHBIC METAJIIBI —
KaJIbIIMA 1 Mardui

Baxxneimme coeTMHEHNS KaJIbITUI

O000111eHNEe U CUCTEMATU3ALMS
3HAaHUHI

JKEcTKoCTh BOIBI U CIIOCOOEI €8
yCTpaHEHUs

[TpakTrueckas paborta Ne 6 o Teme
"YKEcTKOCTh BOABI 1 METOIEI €6
ycTpaHeHus"

AJTTOMUHUN

AMpoTtepHbIe CBOICTBA OKCHJIA U
THIPOKCUA

Kenezo

bubmnoreka LJOK
https://m.edsoo.ru/00ael1156

bu6mmoreka [IOK
https://m.edso0.ru/00ael1278

bu6mmoreka [IOK
https://m.edsoo.ru/00ael4b?2

bu6mmoreka [IOK
https://m.edsoo.ru/00ael4b2

bu6mmoreka [IOK
https://m.edsoo.ru/00ael15e8

bu6mmorexa [JOK
https://m.edsoo.ru/00ael15e8

but6mmoreka [IOK
https://m.edso0.ru/00ae1886

bu6mmoreka [IOK
https://m.edsoo.ru/00aelae8

bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64

bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64

bu6mmorexa [JOK
https://m.edsoo.ru/00ae1d86



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
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65

66

67

OKCH/IBI, TUAPOKCHIBI U COJIH JKeie3a
(1) u xene3a (1)

O000111eHUE U CUCTEMATU3ALMS
3HAHUU

[TpakTuueckas padora Ne 7. Pemienue
AKCIEPUMEHTAJIbHBIX 3a/1a4 I10 TEME
«Baxunenmue MeTauibl 1 UX
COEJIMHEHUS»

Beruunciienus mo ypaBHEHUsIM
XUMUYECKHX PEaKIUi, €CIIU OJIMH U3
pEarcHTOB J1aH B U30BITKE WIIH
COAEPKUT IpUMecH. Beruncnenus
MAacCOBOM J0JIM BBIXOJa MPOIYKTa
peaknun

O00011IcHNE U CHCTEMATH3AIIHS
3HAHUHU

KoHnTtponbhas padota Ne4 o Teme
«Baxnenme MeTajibl U UX
COCTMHEHUS

BemectBa u Mmarepuransl B
MMOBCEIHEBHOM KM3HH YeJIOBEKA
XUMHUYECKOE 3arpsiI3HEHNE
OKPYXaIOIIEH Cpebl

Ponb xumuu B perieHuun
HKOJIOTMYECKUX MPOoOIeM

PeseprHbIil ypok. O6001meHIE 1
CUCTEMAaTH3allus 3HaHUH

PesepBHbIii ypok. O600ImIeHNE 1

bu6morexa [JOK
https://m.edsoo.ru/00ae35e6

bu6mmoreka [IOK
https://m.edsoo0.ru/00ae3de8

bu6mmoreka [IOK
https://m.edsoo0.ru/00ael1750

bu6mmorexa [JOK
https://m.edsoo.ru/00ae3f50

bubmuoreka [{OK
https://m.edso0.ru/00ae4270

bu6mmoreka [IOK
https://m.edso0.ru/00ae4270

bu6morexa [JOK
https://m.edsoo.ru/00ae0d0a

bub6mmorexa [JOK



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

cucTeMaTH3aus 3HaHUI https://m.edsoo.ru/00adb33c
PezepsHslii ypok. O6001enue u bubnuorexa LIOK
cUcTeMaTHu3alus 3HaHu https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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