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ropoackoro okpyra IloxsuctaeBo Camapckoil odnactu

IIposepeno YTBepKIEHO
3am. aqupekropa o YBP npukazom Ne254 - O]
oT «30»aBrycra 2023 r.
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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B OI'OC OOO, a Takxke Ha OCHOBe (enepaibHOl paboueil mporpamMmbl
BOCIIUTAHUS U C YUYETOM KOHIEIIIUU MPEnoAaBaHusi yaeOHOro npeamera « XuMus»
B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
oOy4yeHusl, BOCIUTAHUS M Pa3BUTHS OOYYAIOMIMXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE CoJiep>KaHue,
MpeAyCMaTPUBAET PACIPEAECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaMm IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKU COJIep KaHuUs, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpoliecca, BO3PACTHBIX
O0COOEHHOCTEW  O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH MpeaMeTa  JUIs
peanu3anuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHS OCHOBHOM 00Opa3oBaTEIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld U3y4eHUs PeIMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JEATeTbHOCTH O0O0YyYaromerocs IO OCBOCHHIO
y4e0HOTO COJIepKAHUSI.

3HaHMEe XWMHH CIY>)KUT OCHOBOM JUisi (hOPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpatOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DPHEPTrUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHs TJI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMupOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 001IeH U PYHKITMOHAILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4yeOHOM  JIesITEIbHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHAILHOMN S TEIBHOCTH;

3HAKOMHUT CO CHeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOW rpaMOTHOCTH 00y4aroIInuXcs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K UEIIOBEKY, BHOCUT CBOU BKJIAa/l B KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOyYEHMHM XMMHUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)K€HWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUH XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHM W HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX MOHSTUN
OPraHUYECKON XUMUH.

CtpykTypa coiep>kaHusi MPOrpaMMbl IO XUMHUHU c(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uazydeHuro. CoaepkaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ ATH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl 10 MPUHILHUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepunoanyeckoro 3akona /I. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMHUU;

— YYEHUS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

— TmpenctaBieHUNd 00 AIEKTPOTUTHYECKOW JMCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAKOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JIPyromy, BBITIONHSS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMHAYECKON COCTABIISAIOLICH HAYYHOU KapTUHBI MUPA B JIOTUKE
e€ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MEeTOJlaM TO3HaHWS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX mpeAMeToB: «OKpyKalomuil MHpY,
«buomnorus. 5—7 kinacce» u «dusnka. 7 Kimacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIIBHOCTH YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.
3amaya y4eOHOro MpenMera COCTOMT B (POPMHPOBAHMHM CHUCTEMBI XUMHUYECKHX
3HAHUN — BaXHEUHMX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX MOTOKEHUH,
JIOCTYITHBIX 00OOIICHU MHUPOBO33PEHUYECKOTO XapakTepa, SA3bIKa HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS TMpPH M3YyUYEHUU BELIECTB U
XUMUYECKUX PEAKIUi, B (HOPMUPOBAHUH U PA3BUTHHU MO3HABATECIBHBIX YMEHUN U
UX T[PUMEHEHWH B YYEOHO-IIO3HABATEIILHOW M y4eOHO-UCCIEI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHHMM NpaBWJI 0e30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MTOBCEIHEBHOM KU3HH.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LIENIH, KaAK:

— (dopmMupoBaHHEe MHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUM,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIOBHSM KU3HU;

— HalpaBJCHHOCTh OOYy4YEHMsI Ha CHCTEMaTHYECKOe IMpUOOILEeHUE
OoOy4JarommMxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JE€ATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciaoBuil, CHOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOIIUMHUCS
OTbITa PAa3HOOOPA3HOUN NIEATETHHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIIUI), UMEIONIUX YHHBEPCAIbHOE 3HAUYCHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— ((opmupoBanue oOmeld (QYHKIMOHAIBHOW M €CTECTBEHHO-HAYYHOU
IrPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKpPYXaIOIEr0o MHUpa, MCIHOJIb3Ys 3HAHUS W OMbBIT, MOJYYCHHbIE MPU H3YYECHUU
XUMUM, TPUMEHSATh HMX MPU pPEUIeHUH MpoOJeM B TOBCEAHEBHOW >KU3HU U
TPYAOBOU JIE€ATEIBHOCTH;

— ¢opmupoBaHHe y OOydYalOIIMXCA T'yMAaHUCTHYECKUX OTHOIICHUIA,
NOHUMAaHUSl LEHHOCTH XUMUYECKHMX 3HAHMA HJi1 BBIPAOOTKH 3KOJOTHYECKHU
1eJIecOo00pa3HOro TOBEAEHUS B OBITY MU TPYAOBOH JEATEIBHOCTH B IENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTUBAIMM K OOYYEHHIO, CIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuUiIs ¥ HAMPaBIEHHOCTH JaTbHEHIIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HW3YYEHUSI XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctasisieT 136 gacos: B 8 kimacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).

Ha ©6a3ze mentpa «Touka poctay obecrieunBaeTCs

TousaVWpocta peanusanus  00pa30oBaTENbHBIX IPOIPAMM  ECTECTBEHHO-

' Hay4YHOU 151 TEXHOJIOTUYECKON HaIPaBJIEHHOCTEMN,
pa3pabOTaHHBIX B COOTBETCTBUM C TpPeOOBAaHUAMM 3aKOHOJATEIbCTBA B cepe

oOpa3zoBaHusl M C y4€ToM pexomeHaalmii denepanbHOTO omneparopa yueOHOTO
npeamera «Xumus». OOpa3oBaTesibHasl MPOrpaMMa IO3BOJSET WHTErPUPOBATh



peanusyeMble MOAXOAbI, CTPYKTYPY U COJAEpKaHHME IMPH OpraHu3aluy 0OydeHHUs
xumun B 10—11 kmaccax, BRICTPOCHHOM Ha 0a3e J1000T0 U3 JTOCTYMHBIX YIeOHO-
Meroanueckux komruiekcoB (YMK) . Hcnonws3zoBanue obOopynoBanus «Touka
pocta» npu peanuzauuu jgaHHoM OIl mo3BonseT co3marh yCHOBHS: IS
pacHIMpeHus COAEPKaHUS IIKOJIbHOIO XUMHYECKOT0 00pa30BaHus;

JUI TIOBBIIICHHS IMO3HABATEIbHOM AKTUBHOCTH OOYYaroIIUXCS B €CTECTBEHHO-
HaY4YHOI o6nacTu;

JUIs  pa3BUTHSL JIMYHOCTH peOEHKa B mporecce OOydyeHHs XHUMHUH, €ro
criocoOHOocTe, (opMUpOBaHUS ¥  YIOBICTBOPEHUS COLMAIBHO 3HAYUMBIX
MHTEPECOB U MOTPEOHOCTEH;

s paboTel ¢ OJApEHHBIMHM IIKOJIBHUKAMHU, OPraHU3alldd HUX pa3BUTUS B
pa3IUYHBIX 00JacCTsIX 00pa30BaTENbHON, TBOPUECKON NEATENBHOCTH.

COJEPXAHME OBYUYEHUA

8 KJIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Poinb XMMHUM B JKM3HU 4Y€JIOBEKA. XHMUSI B CUCTEME HayK.
Tenma u BemiecTBa. PU3WYECKHE CBOWMCTBA BEIIECTB. ATpPEraTHOE COCTOSTHHE
BemiecTB. [loHsiTUe O MeTojax Mo3HaHUS B XUMHUU. UMCThIE BEIlIECTBA U CMECH.
Cnioco0nI pa3aeneHust cMecei.

ATOMBI ¥ MOJIEKYJIbl. XHUMHYECKHE BJeMEHTbl. CHMBOJIBI XUMHUYECKUX
anemMeHTOB. [IpocThie U cioXKHbIE BellecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckas ¢GopMmysna. BaneHTHOCTP aTOMOB XUMHUYECKUX DJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHUTENbHAsE aTOMHAas —Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAas Macca. MaccoBasi 40JI1 XUMHUYECKOTO 3JIEMEHTa B
COEIMHEHUMU.

KomnuectBo BemectBa. Mosib. MosisipHast Macca. B3anmMoCBsI3p KOJIM4YECTBA,
Macchbl W 4YHCla CTPYKTYPHBIX €IMHHI[ BemlecTBa. Pacu€tel mo Qopmynam
XUMHUYECKUX COCTMHEHUH.

Pu3nuecKue U XUMUYECKUE SBJICHUS. XUMHUUECKas peakus U €€ MpU3HaKH.
3aK0H COXpAaHEHHs] MacChl BEIIECTB. XUMUYECKHe ypaBHeHUs. Kriaccudukarms
XUMHUYECKUX peaKuil (COeTUHEHUs, PA3I0KEHNUs, 3aMEILICHHsI, 0OMEHa).

Xumuueckuiui IKcnepumenm:

3HAKOMCTBO C XMMHYECKON MOCYI0M, MpaBWjiaMu paboThl B JaOOpaTOPUU U
npuémMamMu oOpalleHus: ¢ J1abopaToOpHBIM O00OPYJAOBAHHEM, U3YUCHHE U OMHCAHUE
(bu3MYecCKuX CBOWCTB 00pa3lOB HEOPTaHUYECKHX BEIISCTB, HAOJIOJCHUE
¢busnueckux (IJIaBJI€HUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUIEHUE M KOHJCHCALMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEYH, MPOKAIMBAHUE
METHOW MTPOBOJIOKHU, B3aUMOJICHCTBIE MeNa C KUCIIOTOM) SIBJICHUI, HAOII0ICHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUUYECKUX peakiuil (pa3nokeHue caxapa,



B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3joxKeHHEe THAPOKCUAA
mean (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kelie3a ¢ pacTBopoM coyi meau (11),
U3y4eHHE CMOCOOOB pa3JelieHHs CMEecei: C MOMOIbI0 MarHuTa, (UIbTPOBAHUE,
BbINIApUBaHUE, AUCTWLIAIUA, XpoMaTorpadusi, MpoOBEACHUE OUYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUWE  PEe3yJbTaTOB  IPOBEICHUS  OIIbITA,
WJUTKOCTPUPYIOLIErO0 3aKOH COXPAaHEHUS MACChl, CO3JAaHUE MOJEIEH MOJIEKYJI
(ILIapOCTEPKHEBBIX ).

Baxkueiue npeacTraBuTe M HEOPraHUYECKUX BelIeCTB

Bo3gyx — cMmech razoB. CocraB Boznyxa. Kucmopon — anemMeHT u mpoctoe
BenlecTBo. Haxoxxnenuwe kuciaopoga B HOpupoje, (U3MUecKue M XUMHUYECKUe
cBoictBa (peakiuu ropeHusi). Oxcuabl. IIpumenenune kuciopoaa. CrocoObl
MOJIyYeHHUs] KUCIopoAa B JabopaTOpud W TPOMBIIUIEHHOCTH. Kpyrosopor
Kucaoposa B mpupoje. O30H — aJIoTpoIHas MOAU(pUKALNS KUCIOPO/a.

TemnoBoil 3¢ (deKT XMMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DJHAOTEPMHUYECKHE pEaKUuu. TOIUIMBO: yrojdp M METaH. 3arpsA3HEHUE
BO3]lyXa, YCUIICHHE MMAPHUKOBOI0 3 eKTa, pazpyluieHue 030HOBOTO CIIOSI.

Bopopon — snemMeHT u mpocrtoe BemectBO. HaxoxxaeHue Bogopoaa B
npupone, (uU3MUEeCKUe M XHUMHUYECKHE CBOICTBA, IPUMEHEHHUE, CIOCOObI
nosyuyeHus. Kucmorel u comnu.

Momnsipabiii 00bEM ra3oB. Pacy€Tsl M0 XUMUUECKUM YPaBHCHUSIM.

dusnueckne CBOWCTBA BOAbl. Boma kak pactBopurenb. PacTBOpEI.
HacelllieHHbIE M HEHACBILIEHHBIE PacTBOpBl. PacTBOpUMOCTH BELIECTB B BOJE.
MaccoBasi 10J1s1 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Ponp pacTBOpOB B IIpUpoJe U B XKU3HU 4denoBeKa. KpyroBopor Boasl B IIpUpoOE.
3arps3HeHHne NpUPOAHBIX BoA. OXpaHa U OYMCTKA NPUPOIHBIX BOI.

Knaccudukanusa Heopranuueckux coenumHeHuid. Oxcuabl. Knaccudukanms
OKCHUJIOB:  cosieoOpa3syromue  (OCHOBHBbIC, KHCJIOTHbIE, aM@oTepHbIe) W
HeconeoOpasyromue. Homenknatypa okcunoB. Dusnueckne U XUMHYECKUE
cBOMCTBa OKCHUIOB. [lorydeHrne okCuaoB.

OcHoBanusi. Knaccudukanuss ocHOBaHMI: WIENOYM W HEPACTBOPUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHui. PU3NUYECKHE U XUMHUYECKUE CBOMCTBA
ocHoBaHuU. [lonydyeHne OCHOBaHUM.

Kucnotel. Knaccuduxarus xkucnor. Homenknarypa kuciot. Ousndeckue u
XHMHUYECKHE CBOMCTBa KHUCIOT. Psan axktuBHocTH MetaiuioB H. H. bekerosa.
ITonyuyenue KUCIIOT.

Conu. HomeHnkiatypa coneil. @u3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenue cosen.

['eneTnyeckas CBsI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:



Ka4ECTBEHHOE OIPEJECICHUE CONECPKAHUS KUCIOPOJA B BO3AYyXE, MOJYYEHHE,
coOupaHue, pacrmo3HaBaHWEe W W3YYCHHE CBOWCTB KHCIOpOJa, HAOIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
IpeKpalieHus TopeHus (moxapa), O3HAKOMJIEHHE C oOpa3laMu OKCUIOB U
ONKMCAHHE WX CBOWMCTB, MOJy4YeHUE, COOMpaHHUE, PACIHO3HABAHME U HU3YUYCHHE
CBOWMCTB BOJIOpo/ia (TOpPEHHE), B3aMMOCHCTBHE Bojopoaa ¢ okcuaoM menu (1)
(BO3MOXXHO HCIIOJIb30BAaHUE BHUIACOMATEPHAJIOB), HAOIIOJACHUE OOpAa3IOB BEIICCTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHUE OCOOCHHOCTEW PACTBOPEHMSI BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JIOJIEM PAaCTBOPEHHOI'O BEIIECTBA, B3aUMOJCHCTBUE BOABI C METAJIAMU
(HaTpeM ©  KajibllueM) (BO3MOXHO HCIIOJb30BaHUE BHUJEOMATEpPUAIIOB),
uccleIoBaHue OOpas3lOB HEOPraHWYECKUX BEIIECTB Pa3IUYHBIX  KJACCOB,
HaOJI0ICHNE U3MEHEHHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
u3ydeHue B3aumojieiictBus okcuga menu (IlI) ¢ pacTBopoM cepHOW KHUCIOTHI,
KUCJIOT C METAJJIaMH, PEaKIUid HEUTpalIu3aluu, IOJYyYEeHUE HEPAaCTBOPUMBIX
OCHOBAHWM, BBITECHEHHWE OJHOTO METAJIa JAPYTMM W3 PACTBOpA COJIM, PELICHUE
AKCIIEPUMEHTAIIBHBIX 3a/lad Mo TeMe «BaXHEeWIne KIacChl HEOPraHUYEeCKHX
COCAMHECHUI.

Hepuoanueckuit 3axkoH u Ilepuoaumyeckas cucreMa XHUMHYECKHX
iemeHToB JI. U. MengeneeBa. CrpoeHue aroMoB. XHMHYECKasi CBA3b.
OKuCIUTEILHO-BOCCTAHOBUTE/IbHbBIC PEaKIIUU

[lepBble TOMBITKM KIACCU(PUKAIMN XUMUYECKUX dJeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOTeHbl, UHEPTHBIC Ta3bl). IJIEMEHTHI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIBI
U TUAPOKCHUJIBI.

[Tepronnueckuii 3akoH. [leproanueckast cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkomepuomnas u  JIIMHHONEpUOAHAs  (OPMBI
[Tepuoanueckoit cucrtembl xumudeckux sneMeHToB [[. M. MenneneeBa. [leprobl
u rpynnsl. Ousnyeckuil CMBICI IOPAAKOBOIO HOMEpA, HOMEpPOB IIEpUOaA U
IPYMNIBI 2JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX siaep. M3oromnsl. Dnektponsl. CTpoeHne
AJEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepunonnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
AJIEMEHTA 10 €ro MoJiokeHuto B [lepuogunueckoi cucreme 1. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUsI pajdyca aTOMOB XHWMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB IO IPYNIIaM U NEPUOIAM.

3nauenue [lepuoauueckoro 3axkoHa u [leproauyeckoil CUCTEMbI XUMUYECKHUX
AJIEMEHTOB Ui pa3BuUTUA HAayku W npaktuku. [[. M. MenneneeB — yd€Hbli H
IpaKIaHUH.



Xumuyeckass cBaA3b. KoBaneHTHass (MOJisipHAss M HEMOJISIpHAs))  CBSI3b.
DIEeKTPOOTPUIIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenb  okucneHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Iporniecchbl OKMCIIEHNs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

M3y4yeHHEe OOpa3lloB BEHIECTB METAUIOB M HEMETAJUIOB, B3aUMOJCHCTBUE
TUJIPOKCUAA I[IMHKA C pPACTBOPAMHM KHUCIOT W IIEJIOYEH, IMPOBEICHUE OIBITOB,
WUIIOCTPUPYIOLIUX — MPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peakiiy pas3ioKeHUsl, COSTUHEHU).

Mestcnpeomemmnuie ceasu

Peanmnsannss MeXNpeIMETHBIX CBSI3€W NMPU W3YYEHHH XMMHHM B 8 Kilacce
OCYIIECTBIISIETCS Ye€pe3 MCIOJIb30BAaHUE KaK OOIMUX €eCTECTBEHHO--HAYYHBIX
IIOHATUH, TAK U MOHATUM, SIBJISIIOLIMXCS CUCTEMHBIMH U1l OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO LIMKJIA.

OO0nue ecTecTBEHHO--HAYyUHbIC MTOHATHS: HAYYHBIM (pakT, rUroTesa, Teopus,
3aKOH, aHaliu3, CHHTE3, KiIaccudukanus, NEePUOJAUYHOCTb, HAOIIOJEHNUE,
SKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MO/IEITb, SIBJICHUE.

@dusuka: marepusi, aTroM, OJJEKTPOH, IIPOTOH, HEUTPOH, HOH, HYKIIHI,
M30TOIBI, PAAUOAKTUBHOCTb, MOJIEKYJA, DJIEKTPUUYECKUN 3apsjl, BELIECTBO, TEIO,
00bEM, arperaTHoe€ COCTOSIHUE BEIIECTBA, ra3, (PU3MYECKUE BEIUYUHBI, €AUHUIIBI
M3MEpPEHMS, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadusi: armocdepa, ruapochepa, MuHEpandbl, TOPHBIE TOPOJIBI,
IIOJIE3HBIE UCKONIA€MbI€, TOILIMBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBO M XMMHUYECKasl peaKUMs

[Teprnonnueckuit 3akoH. Ilepuoanueckas cucreMa XUMUUYECKUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XAMHUYECKUX JJIEMEHTOB TMEPBBIX TPEX TMEPUOJOB, Kalus, KaJblLUs MU UX
COCIMHEHUM B COOTBETCTBUM C IIOJIOKEHUEM 3JIEMEHTOB B Ilepumomnueckon
CHUCTEME U CTPOCHUEM MX AaTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAUIMYECKON PEIIETKU U
BUJIa XUMHUYECKOM CBSI3H.

Knaccuduxaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOWMCTBA BEUIECTB, OTHOCSUIMXCA K Pa3IMYHbIM KJIACCAM HEOPraHUYECKHUX
COEIVMHEHUN, TEHETUYECKAs CBSI3b HEOPTaHMYECKUX BEILECTB.

Knaccudukanys XuMAYECKUX PEaKIUiA MO Pa3InYHBIM MpU3HAKaM (110 YUCITY
U COCTaBy YYAaCTBYIOIIMX B pEaKIMH BEHIECTB, MO TeIIOBOMY 3(deKkTy, 1o



W3MEHEHUIO CTETICHEH OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpAaTUMOCTH, IO
YYaCTHUIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUUYECCKUE
YPaBHEHHS.

[Tonsitue 0 ckopocTH xumMudeckod peakuuu. [loHsTe 00 OOpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKUX peakuusx. [IoHATHEe O TOMOrE€HHBIX M TeTEPOreHHBIX
peakuusx. [lonsarne o karanuse. [loHsTHE 0 XMMHYECKOM paBHOBECUU. DAKTOPHI,
BIIUSIFOIIME HA CKOPOCTh XUMHUYECKOW PEAKIMU U TMOJIOKEHUE XHUMHYECKOIO
paBHOBECHS.

OKHCIUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMM,  DJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTEIILHOU peaKunu. CocraBiienue YpPaBHEHUU
OKHUCJIMTEIBbHO--BOCCTAHOBUTENIbHBIX ~ PEAKUUA C  HCHOJIBb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUNAIMU. DIIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHW3M [HUCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
xuMuueckoil cBsa3u. Crenenp qucconuanuu. CUiabHbIE U Cl1a0ble SJIEKTPOIUTHI.

Peakuiun nonHoro oOMeHa. Y cioBus MPOTEKaHUS peaKuii HOHHOTO OOMeHa,
IIOJIHBIE M COKpPAIIEHHBIE HOHHBIE YpaBHEHUs peakuui. CBOMCTBA KHUCIOT,
OCHOBAaHMM U cCOJell B CBeTE TMPEACTaBICHUN 00 DIEKTPOIUTHYECCKOM
nucconnanyu. KauecTBeHHbIE peakiiuv Ha HOHBI. [IoHsATHE O THIPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJICIISIMA KPUCTANIMYECKUX PEMIETOK HEOPraHMYECKHUX
BEI[ECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOXKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEOBAHUE 3aBUCHMOCTU CKOPOCTU XMUMHUYECKON peaKinu
OT BO3JICUCTBHS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE IIIEKTPOMPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLECCa JHCCOLMAIMU KHCJIOT, WIEJI0Ye U COoJel
(BO3BMOKHO  WCIOJIb30BAaHME BHUACO MaTE€pUaNiOB), TMPOBEICHUE  OIBITOB,
WUTIOCTPUPYIONINX ~ TNPU3HAKU  TPOTEKAHMS]  PEakiMid  HMOHHOTO  OOMeHa
(oOpazoBaHue oOcajaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOABI), OIBITOB,
WJUTIOCTPUPYIOIIUX — MPUMEPHI  OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuu pasjioKeHUs, COSTUHEHMUsI), PACIIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TMOMOIIBIO KAYECTBEHHBIX pPEAKIMA HA HOHBI, PEIICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

HemeTtajuibl 1 UX COCAMHEHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue U (Pu3nuecKkue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3auMOJEICTBHE C METa/llaMH, HEMeTaulaMu, WIeJo4aMu). XJIIOPOBOJOPO/I.
ConsHast KHUCIOTa, XMMUYECKHE CBOMCTBA, NOJIy4eHHE, NpuMeHeHue. JleiicTBue



XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M 4YeEJIOBEKAa. BakHeWIne XJIOpUIbl U KX
HaXOXKJEHUE B IPUPOJE.

OOmas xapakrepuctuka 31eMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTBIX BEILIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOIU(GUKAIIMN KUCIOPOIa
U cepbl. XUMUYeckue cBoicTBa cepbl. CepoBOAOPO, CTpOeHHE, (PUNUYECKUE U
XUMUYECKHEe CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnass kucioTa, (Qu3Myeckue U XUMHUYECKHE CBoMcTBa (oOlmue Kak
MpEeACTaBUTENS KJacca KHUCIOT U crnenuduyeckue). XHUMHUUYECKHE pPEakiluu,
JeKalie B OCHOBE IMPOMBIIUIEHHOTO CHOC00a IMOITY4YeHHsSI CEpPHOM KHCIIOTHI.
[Ipumenenue cepHor KUcaoThl. COMM CEpHOM KUCIIOTHI, KAYECTBEHHAS PEAKIUs Ha
cyabdar-uoH. HaxoxneHue cepbl U €€ COEIMHEHHA B MpUpojie. XUMHUYECKOE
3arpsiI3HEHHE OKPYJKAIOIIEW Cpeabl COCIMHEHHUSAMM Cepbl (KHCIOTHBIE O,
3arpsiI3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPALLECHUS.

OOmast xapaktepuctuka 31eMeHTOB VA-rpynmnbl. OCcOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIIEHHUA. A30T, paclpOCTpPaHEHHE B MPHUPOJE,
du3nueckue U XuMHIECcKue cBoiicTBa. KpyroBoport azora B npupoje. AMMUaK, ero
¢uznyecKkue U XMMHUUYECKUE CBOMCTBA, NoJyyeHue U npuMeHenue. Con aMMOHMUS,
uX pU3nYecKkue U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoyydeHue, (PU3UYEeCKue U XUMHUYECKUE
cBOMcTBa (0OIIME KaK TMPEICTaBUTENST Kiacca KHUCIOT W crhenuduueckue).
Hcnonp30BaHue HUTPATOB M COJEM aMMOHHS B KAauyecTBE MHUHEPaIbHBIX
ynoopeHuil. XuMHUUeCKOe 3arpsi3HeHUE OKpYKarollei cpeabl COeAMHEHUIMHU a30Ta
(KUCTIOTHBIE NOXAM, 3arps3HEHHE BO3AyXa, IMOYBBI U BOJoEMOB). Docdop,
aloTponHble Moaudukauuu (ochopa, uU3MUECKUE U XUMHUYECKHUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3MdIecKue U XMMHUUECKHUE CBOMCTBA,
nosyuerue. Mcnons3oBanue GocdartoB B KauecTBE MUHEPAIBHBIX YI00OPEHUH.

O6mast xapaktepuctuka snemMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJIEHHsS.  YIJIepoA,  aUIOTPOIHBIE
MOAU(UKALIMM, PACHPOCTPAaHEHHE B MpuUponae, (U3MYECKUE U XHUMHYECKHE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npupoje. Okcuapl yriepojaa, ux
¢usznyeckne W XUMHYECKHE CBOWCTBA, JACWCTBUE Ha J>KUBbIE OPTraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYeCKHue MpOOJIEeMBbl, CBS3aHHBIE C OKCHIOM
yriaepoaa (IV), rumoresza riaoGanbHOrO TMOTEIJICHUS KIWMaTa, MNapHUKOBBIN
s dekt. YronpHas KuciaoTa u €€ coyu, uX (Pu3nueckue U XMMUYECKHE CBOMCTBA,
nojsyuyeHue W npumeHenue. KadecTBeHHass peakuuss Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUIEHHOCTH U CEIBCKOM
XO3MCTBE.



[lepBoHaUabHBIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TaHOJI, TJINLEPUH, YKCYCHAs! KUCIIOTA).
[IpupogHbie HMCTOYHWKU YTIEBOAOPOAOB (yrojib, MPUPOIHBINA Ta3, HEDTH),
MPOAYKTBI UX TepepaboTku (OCH3WH), UX POJb B OBITY W HPOMBIIIJIEHHOCTH.
[ToHsiTHe 0 OMOJIOrMYECKN BaKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
poJii B KM3HM 4YeloBeKa. MarepualibHOE €IMHCTBO OpPraHUYECKUX U
HEOPTaHUYECKUX COCTUHEHUI.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, IOJIyYCHHE H
npumeHenue. CoenuHeHHs KpeMHHUsT B mpupone. OOmme mnpeacTaBieHUs 00
okcuzae kpemuus (IV) u kpemHueBoil kucioTe. CHIMKAThI, UX WCIIOJIb30BaHUE B
OBITY, B MPOMBIIIJICHHOCTU. BaxHeline cTpouTeIbHbIE MaTepHalibl: KEpaMHUKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiembl 0€30macHOrO MCIOJIb30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumMeHm:

M3y4eHHE 00pa3l0B HEOPTAHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCJIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEAKIMil HA XJIOPUI-UOHBI U HAOJIIOJCHUE TTPU3HAKOB
UX TIPOTEKAaHMS, OMBITHI, OTpaxkaromue (U3NIECKHE U XUMUUYECKHUE CBOMCTBa
TraJIOTEHOB M WX COEIWHEHUW (BO3MOXKHO HCIIOJIb30BAaHUE BHJICOMATEPHAIIOB),
O3HAKOMJIEHHE C O0Opa3lamMu XJOPUAOB (TaJOrE€HUIOB), O3HAKOMIICHHE C
oOpazmamMmu  ceppl U €€  coeAUHEHUSIMU  (BO3MOXXHO  HCIOJIb30BaHUE
BUJICOMATEpUAIIOB), HAOJIIOAEHUE Mpollecca OOyIJIMBaHUS caxapa IoJ| JehCTBUEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCJIOTBbI, HW3y4YEHUE XUMHYECKUX CBOMCTB
pa30aBlIEHHOI CEPHON KUCIIOTHI, MPOBEJEHNE KAaUeCTBEHHON PeaKIny Ha Cybdar-
WOH W HaOJIOJeHHWEe TpHu3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEIUHEHHA (BO3MOXKHO MCIOJb30BaHUE
BHUJIEOMATEpUAIIOB), 0Opa3liaMu a30THBIX U (POCHOPHBIX yIOOpPEHUM, MOTyUEHHUE,
coOuMpaHue, pacro3HaBaHWE M M3YYCHHE CBOMCTB aMMHaKa, IMPOBEICHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdar-uoH u n3ydeHne NMpu3HAKOB
UX IIPOTEKaHMUsl, B3aUMOICUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXXHO ~ HCIIOJB30BAHME  BHUEOMATEpPUAJIOB), U3yYeHue  Mojelsen
KPUCTAUTMYECKUX PpeIIETOK anMasza, Tpaduta, ¢yiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  a[COPOITMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTHBOTa3a, MOJydyeHHe, cOOMpaHue, paclo3HaBaHUE M U3yUCHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJCHUE KAYECTBEHHBIX PEaKlMii Ha kapOoOHAT U
CUJIMKAT-UOHBl W W3YYE€HHE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMJICHHE C
MNPOAYKIIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxkHenme HeMETaIUTbl U UX COCTUHEHUS.

MeTasjibl U UX COeTUHEHUS



OO01ast XxapakTepUCTHKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux nonoxenus B llepmogmdeckor cucremMe xumudeckux daeMmeHTtoB . N.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHHe MeTauioB. Meramnueckas CBsi3b U
METAJUIMYECKAs] ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAll
HarpspKeHU MeTauoB. OU3nyeckue U XMMUYECKHe CBOMCTBAa MeTaiuioB. OO0mme
crocoObl mMoyydeHus MeTayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIC
CrocoObl 3amMThl UX OT Koppo3uu. CrutaBbl (CTallb, YYTYH, AIOPATIOMUHUH,
OpoH32a) U UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[[lenouynble MeTambl: nonokeHue B [leproanueckoil cuCcTEME XUMUYECKUX
anementoB JI. M. MenzeneeBa, cTpoeHHE UX aTOMOB, HaXOXKICHHUE B IPUPOLIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
TUAPOKCHUIIBI HATpusi W Kainusa. [IpuMeHeHue IeNOYHbIX METAUIOB M HX
COCIMHEHUM.

[Ileno4YHO3EMENBHBIE METAJUIBI  MarHMi W KaJbLMI: IIOJIOKEHUE B
[lepnognueckon cucreme xuMuueckux sneMeHToB [[. 1I. MenneneeBa, crpoeHune
UX aTOMOB, HaXxoXJeHue B npupoze. Gusnueckne 1 XUMUYECKUE CBOMCTBA MarHus
U Kanpuuda. BaxHeiine coenuHEeHHMs] Kaiablus (OKCUZA, THUIPOKCHUA, COJIH).
XKécTkocTb BOJBI U CIOCOOBI €€ yCTpaHEHMUS.

AJOMUHHI: TI0JI0keHUE B [lepuoandeckoi cucreMe XMMUYECKHX SJIEMEHTOB
J. 1. Menneneesa, cTpoeHME aToMa, HaxOXKIECHHE B npupone. Puznueckue u
XUMHUYECKUE CBOMCTBA altOMUHUSA. AM(POTEpHBIC CBOMCTBA OKCHAA U TUIPOKCHUAA
AIIFOMUHUS.

Keneso: nmonoxenue B [leppoanyeckor cUCTEeME XUMUYECKHUX AJIEMEHTOB /I,
. MengeneeBa, CTpOCHHE aTOMa, HaxXOXKJAeHUE B npupoae. Pusnmyeckue Hu
XUMHUUYECKUE CBOMCTRA xkene3a. OKcubl, ruipokcubl U conu xenesa (I1) u sxenesa
(1), ux cocraB, CBOMCTBA U MOJyUCHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpasllaMu METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, M3yUYE€HHE  pE3yJbTaTOB  KOPPO3UHM  METAIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCH[A
KaJIbLIUS W HATpUsl C BOJOM (BO3MOKHO MCIOJIb30BaHUE BHUAEOMATEPUATIOB),
VCCIICIOBAHUE CBOMCTB KECTKOW BOJBI, IPOLIECCAa TOPEHUA Kejle3a B KUCIOPOJe
(BO3MOXXHO  HCIIOJIB30BAaHWE  BHUJIEOMATEpPUAOB), IPU3HAKOB  NPOTEKAHUS
KAUECTBEHHBIX PEAKIM HAa MOHBI: MarHusi, KaJbLMs, aJlOMUHHUS, [IUHKA, Keye3a
(1) u xene3a (1), menu (11), HaOMrOIEHNE U OMMCAHUE MPOIECCOB OKPAIINBAHUS
IUITAMEHUM WOHAMHM HaTpusl, Kalaus M Kajapluusd (BO3MOYKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TMIPOKCHIA aTIOMUHUS
Y TUIPOKCHJIA IMHKA, PELIEHUE HKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TeMe «BaxxHeine
METAJUJIbl U KX COCIUHEHHUSD.



XHMUA M OKpY:KaoUias cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOM >XU3HM 4YeloOBeKa. besomacHoe
WCITOJIb30BAaHUE BEIIECTB M XMMHUYECKUX peakuuili B ObiTy. IlepBas momMomib mnpu
XUMHUYECKUX 0XKOTax U OTPaBICHUSAX.

XUMHYECKOE 3arpsi3HEHUE OKpY’Karolled cpelpl (IpenenbHas JOMyCTHMAast
KOHIIeHTpalus BemiecTs, nainee — [1/IK). Ponb xuMun B pelieHUH 3KOJIOTHYECKUX
npooIieM.

Xumuueckuii IKCnepumenm:

u3ydyeHue o0pasloB MaTepuaioB (CTEKJIO, CIUIABbl METAJJIOB, MOJIMMEPHBIE
MaTepHuabl).

Mescnpeomemnbnie ceasu

Peanmnsanus MeXnpeIMETHBIX CBS3€M INPU W3YYEHHH XMMHHM B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJb30BaHUE KaK OOIIMX eCTECTBEHHO-HAayYHBIX
NOHATUH, TAK Y NOHITHUM, SIBISIOIUXCS CUCTEMHBIMU JUJISL OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO LIMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUSA: HAy4YHbIM (DAKT, rUNOTE3a, 3aKOH,
TEOpHsl, aHaM3, CHUHTE3, KIACCH(PUKALMS, TEPUOJAUYHOCTh, HAOIIOIEHUE,
DKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJENb, SBICHUE, IaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTCPHAIIBI.

®duzuka: Marepusi, aToM, D3JEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIUJ,
U30TOMbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, BJIEKTPUUYECKUU 3apsiji, MPOBOJHMKH,
NOJYIPOBOJHUKY, AUDJCKTPUKH, (POTOJIEMEHT, BEIIECTBO, TEJI0, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KPUCTAJUIMYECKast
pemérka, CriaBbl, (U3MUECKHUE BEIMYUHBI, €IMHUIBI U3MEPEHHs, KOCMUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CoNHIIE.

buonorusi: ¢orocunHres, npixanue, Ouocdepa, 3KOCUCTEMA, MHUHEPAIbHBIE
y10OpeHus, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHHEpAIbl, TOPHBIC TOPOJIHI,
MOJIE3HBIE UCKOIAeMbl€, TOTIUBO, BOAHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHHUS IPOrpaMMbl OCHOBHOI'O OOIIEro
oOpa3oBaHMs JOCTUTAIOTCS B XOA€ OOydYeHHs XHMHUU B €IUHCTBE Y4YeOHOU u
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COIL[MOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, MPUHATHIMU B
oOIIeCTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIHOCOOCTBYIOT Ipolieccam
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMAIIA3ALIMN O0yYArOIINXCS.

JIMYHOCTHBIE  pe3yJbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAUUN W
pacCIIMPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOTO OTHOULIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHWS 3HAYEHUS XMMHYECKOM HAYKH B KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIJIAJETh JOCTOBEPHON MH(popManuei o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rpaKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIIENOBATENbCKOM, TBOPYECKOM W JIPYyrUX  BHUAAX
NeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW NEATEIbHOCTH MpU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJIHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aUMOIIOMOIIM B IIpoLecce€ OSTOM Yy4yeOHOW JeATeIbHOCTH, TOTOBHOCTU
OLICHUBATh CBOE TOBEAEHUE M IIOCTYNKH CBOMX TOBAPHUILEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHA HAyKM U COCTaBIISIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS NPUPOJIBI, B3aUMOCBS3SIX YEIIOBEKAa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHHUE HOBBIX 3HAHUU MO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMaeMBIX TPOIECCOB W SIBJICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOM M YUTATENbCKOM KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM palboThl C y4eOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TO3HAHWIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  CaMOOOpa30BaHMIO, IMPOEKTHOM W  MCCIEA0BATEIbCKON
JIeATEIIBHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH W YPOBHS OOyUCHHS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3JI0pPOBBIM 00pa3 >KW3HU, OCO3HAHME IOCICACTBUU U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEabHOMN KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

WHTEpEC K MPAKTUUYECKOMY U3yUYEHHUIO0 Tpodeccuil u TpyJia pa3IuyHOro poja,
YBOKEHHUE K TPYAy M pe3yjibTaTaM TPYJAOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJTLHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HUHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B TPOQPECCHOHATBLHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH 11€JIeCO00pa3HOE OTHOIICHWE K MPUPOJIE KaK HMCTOYHUKY
YKWU3HU Ha 3eMJie, OCHOBE €€ CYILECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHHUS
MpaBuUJ 0€30MacHOT0 MOBEICHUSI IPU padOTE C BEIIECTBAMHU, a TAKKE B CUTYaIIUSX,
YTPOKAIOIMIMNX 3J0POBbIO U KU3HU JIIOAEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN NTPUPOIHON CPEIOH, IS TTOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJIBTYpbl, OCO3HAHHMS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTeH WX PEIICHHS MOCPEICTBOM METOJ0OB XHMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJIbLHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocrtaBe wMeTanpeaMETHBIX pE3YJbTaTOB BBIJICIASIOT 3HAYUMBIE JIsS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TMPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HAHUW W3 ITHX MPeaAMETOB (GOPMHUPOBATH MPEICTABICHUE O IIEJIOCTHOU



HAyYHOW KapTHUHE MHPA, U YHUBEpPCAJIbHBIC yUeOHbIE IEWCTBUS (ITO3HABATEIIbHBIEC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 0O0ECIeUnBAIOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKKA, yCTaHABIIMBATh B3aUMOCBS3b C JIPYTMMHU IOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ACIbHBIX (PaKTOB U SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUU JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Yy4YCHWS,
CTPOUTH JIOTUYECKHUE PacCyXJeHUs (MHIYKTHUBHBIC, JCTYKTUBHBIC, 110 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITh B TIpoOIeccCe TMO3HAHMUS TOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHbBIE TTPEACTaBICHUS —
XUMHUYECKUH 3HaK (CHUMBOJ DJIEMEHTa), XHUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHYECKON PeaklMy — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYHMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEeMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKkKe B KayeCTBE OCHOBBI MJi1 (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMeHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €0 Pe3yibTar, GopMyJIupoBaTh 000OIIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HUHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM TPEACTABICHUS, MOJYyIaeMyI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4HO-TIONyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3Iu4Hble METOAbl U 3alpOChHl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS  HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpO! aKTHUBHOT'O MCIIOJIb30BAHMSI PA3JINUHBIX [IOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMATBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHAJNM3UPOBATh B Ipolecce YydyeOHOHl u
UCCIIEIOBATENbCKON NI€ATEIbHOCTH MH(POPMAIMIO O BIUSHUM NPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOU
Cpelbl.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyliecTBy  oOcykmaemMoill  TeMbl, (OPMYJIHpPOBATH CBOU  MPEAJIOKECHUS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a1a4H;

YMEHUSL  NPEJCTaBIATh  MOJYYECHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJbTaTOB BBIMOJIHEHHUSI XUMUYECKOTO 3KCIEpUMEHTa (J1ab0paTOpHOTO OMbITa,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI Y4E€OHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIMX MPOOJEeM Ha OCHOBE yuéTa OOLIMX HMHTEPECOB U COTJIACOBAHUS
no3uuil (00cyxeHusi, oOMEeH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSITENIbHO OMNPENEATh LEIU JAESITEIIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 33/1a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QITOPUTM JEUCTBUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BATh U aHAIM3UPOBATH KOHTEKCTHI, IPEAJIaraéMble B YCIOBUU 33JIaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 005S3aTE€IbHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYarOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, crnenupuiecKkue I TpeAMETHOW obmactn «XHUMHS», BUIBI
JNEATEIbHOCTH IO  IOJYYEHUIO HOBOTO 3HAaHWA, €ro HMHTEpIpeTaluu,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYAIIHSIX.

K konIy oOyueHus B 8 kjiacce npeiMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSI YMEHUI:

e paCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IOHSATUN: aTOM, MOJIEKYJa,
XUMHYECKUN JIJIEMEHT, IMPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BENIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBast 0J1s1 XUMUYECKOTO AJIEMEHTA B COEAMHEHNUN, MOJIIPHBIA 00BEM,
OKCHJI, KHCJIOTA4, OCHOBaHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XMMHUYECKasl peakiusi, KiacCU(UKaIUs peakuui: peakuuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUs, PEaKUUU 3aMEUICHUs, pPEeaKuuu
oOMeHa, 3K30- U SHAOTEPMHUUYECKUE PEAKIINH, TEIIOBOU 3PPEKT peaKiuH,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aTOMHasi OpOHUTallb, pPaaUyC
aToMa, XMMHUYECKasl CBs3b, MOJSIPHAS. U HEMOJISIpHAsl KOBAJEHTHAs! CBS3b,
WMOHHAs CBA3b, MOH, KaTUOH, aHUOH, PacTBOp, MaccoBas J0Ji1 BEIlEeCTBa
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH 3TU TTOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIMOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JMJIg COCTaBJIE€HHS (HOpMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUN IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJ€eHTHAasT W HOHHAs) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaThb cMbIciH [lepuomnueckoro 3akona JI. W. Menaeneena:
JEMOHCTPUPOBATh IMOHUMAHUE TEPUOANYECKON 3aBHCHUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT MX MosioxkeHus B lleproguueckoil cucrteme,
3aKOHOB COXPAHEHMsSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHA ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Illeprogudeckoit
CUCTEMBbl XMMHUYECKHX OJJIEMEHTOB: pa3jinyaTh TMOHSTHS «TrJaBHas
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, manbeie u
OonbIlIMe TEPUOAbl, COOTHOCUTH OOO3HAYEHHS, KOTOPbIE HUMEIOTCS B
tabmume «llepuoamueckas cucrema xummudeckmx osaementoB I .
MenaeneeBay C YUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U pacTpeeiCHUE UX 0 JIEKTPOHHBIM CIIOSM);

KJIacCU(PUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
XUMHUYECKHE Peakiuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAsi OMMCAHNUE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUMN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpAICHUNA B
Pa3IUYHBIX YCIOBUSAX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJSIPHYIO MacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MIPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHEe, CHUCTEeMAaTHU3aIUIO, KiIacCU(PUKAIIHUIO,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJISi U3y4YEHHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX pEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAONIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeoBaTh  NpaBWIaM  TOJIb30BAaHUSA  XHUMHYECKOM  TOCYI0M U
7abopaTopHBIM  000pY/IOBaHHWEM, a TaKXKe TMpaBUiiaM OOpallleHus C
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMUA TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOIYYCHUI0O WU COOMPaHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCJIOPOJA), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHOM MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB IIEIOYCH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K xoHiy 00yueHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BELIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUECKas pPeaKisi, XUMUYeCKasi CBSI3b, TEIIOBON ekt
peakiuu, MOJb, MOJSIPHBIM  00BEM,  PAcCTBOp,  BJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTauu3aTop, XHMHUYECKOe paBHOBecHe, OOpaTUMble W



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO OMyCTUMAas
xoHuenTpaus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU OHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJiIi COCTaBlieHUS (OopMyT
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHII;

OMPENIENATh BaJICHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeNIIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJ XUMHUYECKOU
CBS3M (KOBAJCHTHAs, WOHHAsg, METAJUIMYECKasi)) B HEOPTraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica llepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIHUCHIBATh W XapaKTepHU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHYECKUX DJIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas noArpynna (A-rpymnma)» U «1modouyHas
noarpynmna (b-rpynma)», manbie u OONbIIME MEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOJUYCCKOM Tabiuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpenieieHue HMX IO JJICKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCJUHECHHU B
npejenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYHN C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEIJIOBOMY 3P GEKTy, MO U3MEHEHHUIO CTETICHEH OKHMCICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEUDUUECKHE XUMHUYECKUE
CBOMCTBAa TIPOCTBHIX U CJOXKHBIX BEIECTB, TMOJITBEPXKIAs OMNUCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIUN HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OajaHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATH OTHOCHUTEIBHYIO MOJEKYJISAPHYIO H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpY/IOBaHMEM, a TaKXe IMpaBWia OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TONYYCHUI0O WU COOMPAHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YTJIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHUH, TOATBEPKIAIOIMIMNE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OIBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIbHON NIEATeIbHOCTH — aHaJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, DKCIIEPUMEHT (peaabHBIM U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
N HanmeHnoBanme (uncpoBbIe) " 5
w/n pa3aesioB u TeM Beero KonTposabHubie IIpakTHYeckue 06pasoBaTeIbHEIe cnz::i;l:i:{;:ql;gﬁ:::ﬂnﬂ
NPOrpamMMbl padoThI padoTbI
pecypcsl
Paszgea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUS
JlabopaTopHas padora:
Omnpenenenue CTPYKTYpHI
XuMust — BaxKHast TJIaMEeHH
o0acTb Oo6opynoBanue: [{udposas
11 €CTECTBO3HAHUS U 5 2 bubnmnoreka [JOK naboparopus Releon ¢
MPaKTUYECKOMN https://m.edsoo.ru/7f41837c JAaTYNKOM BBICOKOU
JeSATEIIEHOCTH TEMIIEPATyPHI, TATHB
YesioBeKa 71a00paTOPHBIN C JepKaTeNeM,
CIUPTOBKA, apaduHoBas
CBEYa, CTUYKH.
JlabopaTopnasi padora
«YmcTEIe BemecTBa U CMeCH»
OobopynoBanue: 1udpoBas
nabopatopust Releon ¢
BemectBa u JATYUKOM DIIEKTPOTIPOBOTHOC
1.2 XUMHYECKHE 15 1 bubnmorexa LHOK TH, TPU CTaKaHA XUMUYECKUX
https://m.edso00.ru/7f41837c
peakuuu oovemom 50 M1, IMaTens Win

nonarouka, TBepabiid NaCl .
JlabopartopHnast pabora: Ouncrka
BOJIBI OT PACTBOPUMBIX
npumeceit O6opynoBaHue:



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

udposas madopatopus Releon
C TaTYMKOM 3JIEKTPOMPOBOAHOC
tH, pactBop NaCl, xumuueckue
cTakaHbel 00beMOM 25 -50 M,
HITaTUB JJTAOOPATOPHBIH C
JIAIKOM M KOJIbLIOM, BOPOHKA,
CTCKJISTHHAS ITaJI0UKa,
OyMayKHBIH (HIIBTP WIIH
¢ubTpoBanbHas Oymara,
MIPOMBIBAJIKA JIabopaTopHas,
JTUCTUIITMPOBAHHAS BOJI,
npuOop Ui IEPETOHKHU.

JlabopaTopnasi padora:
DK30TepMUYECKHE peaKLuu
OdopynoBanue: udponas
nabopatopust Releon ¢
JATYUKOM TEMIIEPATYPHI,
BMECTO JIaTYMKa TEMIIEPATYPBI
MOJKET UCIOJIb30BAThCS JATUUK
BBICOKOM TeMIIepaTyphl.
[TatuB n1abopaTopHBIii C
JIBYMsI JIATTKAMH, METITaika
MarHuTHast, IFTHHIPHI MEpHBIE
Ha 50-100 My, crakad
xumudecknit Ha 100-150 v,
pactBop NaOH, pactBop
HNO3,mpombiBanka
nabopaTopHas, BoJa
JUCTUJUTMPOBaHHAsA , Oymara




(buIbTpOBaANbHAS.

Uroro no pazgeny

20

Paznen 2. Baxxneilimmue NMpeacTaBUTEC/IN HEOPraHUYE€CKUX BEIIECTB

JlaGoparopHas padora:
DHI0TepPMHUYECKHUE PEAKIII
Oo6opynoBanne: nudponas
nabopatopust Releon ¢
IaTYUKOM TEMIIEPATYpHL,
BMCCTO JaTUMKa TCMIICPATYPhI
MOXKET UCIIOJIB30BAaTHCA JAaTYUK

51 Boznyx. Kucnopog. 5 bubnnorexka HOK BBICOKOU TEMIIEPATYPHI.
[TonsTre 06 okcumax https://m.edsoo.ru/7f41837c =~ IllTaTuB 1abopaTOPHBIi C
JBYMsI TalTKaMH, MeIlaiKa
MarHuTHas, IWIHHIPHI MEPHBIE
00BbeMoM 25-50 M1, cTrakaH
xumugeckuii oobemom 50-100
wur, TBepabiii NaHCO3, 20 MJT
20%-ro pactBopa HNO3, Bechr
nabopaToOpHEIE,
99 Bomopon.Ilonsitue o 3 bubnmoreka [JOK JlabopaTopHas padora:
KHUCJIOTaX U COJISIX https://m.edsoo.ru/7f41837c  I[lepenachImeHHBIC PACTBOPHI
Bopna. Pacteopsl. BuGmiorexa [IOK OGopynoBanue: nuQposast
23 IMousitre 06 5 nabopatopus Releon ¢ narunkom
O CHOBAHIAX https://m.edso0.ru/7f41837c TEMIIEPATYDbI, BMECTO JATUHKA
TeMIepaTypbl MOXKET
(OCHOBHEIE KITACCEI Bubmuoreka [JOK UCTIOJIb30BATHCS TATYMK BBICOKOU
24 HEOPTaHUYECKHUX 11

COCTUHEHUN

https://m.edsoo.ru/7f41837¢c

temneparypsl. CTakaH
XUMHYECKHUH 00beMoM 50 M,



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

Hroro no pazgeny

30

Pasznea 3. [lepuoaguueckuii 3axon u [lepuoaudeckas cucrema xummueckux 3iemenToB /1. U.

MenaeeeBa. CTpOEHI/Ie aToMOB. XMMHUYecKas CBA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE Pe€aAaKIuu

3.1

3.2

[Tepuonuueckuii 3aKOH U
[Tepuonuueckas cuctema
XAMHUYECKHX dJIeMEHTOB /I,
N. MenaeneeBa. Ctpoenue
aroMa

Xumudyeckas CBSI3b.
OKuCIIHTEIIFHO-
BOCCTAaHOBHUTEIIbHEIC
peakuumn

Hroro no paszneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

15

68

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

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

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

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c

MEpHBbIN WIMHAP Ha 10 mu1,
CIIUPTOBKA WJIU TUJIUTKA, 15 T
areraTa HaTpHs
KPUCTAJUTMYECKOTO,
JTMCTUJUTMPOBAHHAS BOJIA .



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

KoanuecTBo 4yacoB

9 KUIIACC

N HaumMmeHnoBaHnue 35 (umdp )
] JIEKTPOHHbBIE (IU(pPOBbIE
n/n PASACIOR HTEM Bcero Koutpoabnsie  Ipakruveckue o0pa3oBaTe/ibHbIE PeCypChl Henoxssonaniie
r
NporpamMmsbl padoTbl padoThbI 000py/0BaHHsT LIEHTPa
«Touka pocra»
Pa3zgea 1. BenmecTBO 1 XUMHYeCKHEe peaKku
[ToBTOpeHue n
11 yriayOneHue 3HaHUM 5 1 bubnuorexa [IOK
' OCHOBHBIX Pa3/eioB https://m.edsoo.ru/7f41a636
Kypca 8 kiiacca
OCHOBHBIE
12 3aKOHOMEPHOCTH 4 bubnunoreka [JOK
' XMUMHYECKUX https://m.edsoo.ru/7f41a636
peaKkuuit
JlabopaTopnasi padora:
DNEKTPOIUTUYECKAS
JIACCOIUAITUS
OobopynoBanmue: nudponas
nabopatopust Releon ¢
DIIEKTPOIUTHYECKAS
JATIAKOM
JUCCOIUALIUS.
bubmuorexa [JOK 3JIEKTPOINPOBOJHOCT U,
1.3 Xumuueckue 8 1 1
https://m.edsoo.ru/7f41a636 Mar"HyuTHas MeIaJika,
peaxiuu B
CTaKaHbl XUMHYECKHE
pacTBopax

oowvemoM 50 mu, caxap,
COJIb, BOZA
JTMCTUJUTAPOBAHHAS.
JlaGoparopHas padora:
CunbHbIC U c1a0bIe



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

AIIEKTPOJIUTHI
ObopynoBanue: udponas
naboparopus Releon ¢
JATYUKOM
ANEKTPONPOBOIHOCT U, TPU
CTaKaHa XUMUYECKUX
o0bemMom 25-50 mu1,
MIPOMBIBAJIKA C
JUCTUIMPOBAHHOMN BOJIOM,
pacTBOpPHI COJISTHOM,
YKCYCHOM, a30THOU KHUCIIOT,
¢bunbTpoBaNbHAA OymMara.

Hroro no pazneny 17

Pasznen 2. HemeTasIbl M HX cOeTMHEHHS

91 OO61mas xapakTepUCTHKa XUMUYECKUX
' anemeHToB VIIA-rpynmnsl. ["anorenst

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

JlabopaTopHas pabora:
CgoiictBa OpOMHOM  BOJIBI
Oo0opynoBanme: 1udposas
naboparopuss  Releon ¢

JaTYUKOM OTITUYECKOM
IUIOTHOCTH,  KIOBeTa  JJIs
JaTyuKa OTITUYECKOM
IJIOTHOCTH, BOJa
JUCTHUIIJIMPpOBaHHA,

OpomHasi ~ Boga,  Koiba
KOHHNYECKast HIJIIN

IJIOCKOJOHHAs 25 Mia ¢
npobkoii, pactBop NaOH,
pacTBop H2SO04,
¢uibTpoBaNbHAs Oymara).



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

OO01mas XxapakTepUCTHKA XUMUYIECKUX

R bubmmoreka [JOK
2.2 VIA- .C 6
DIICMEHTOB FPYIHEL T-epa it ee https://m.edsoo0.ru/7f41a636
COEIMHEHUS
OO01m1ast XxapaKTepPUCTHKA XUMHUYECKUX
2.3 anemMeHToB VA-Tpymimsl. A30t, Gpocho 7 bubmoreia OK
' PYIHEL ’ P https://m.edso0.ru/7f41a636
U X COCTUHEHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
24 atemeHToB |VA-Tpymmel. Yriepon u 8 bubmorexa HOK
' ) PYIHEL pol https://m.edso0.ru/7f41a636
KPEMHUH U UX COCAMHCHUS
Htoro no paznemny 25
Pa3zgen 3. MeTa/IbI M BX COeIUHEHU S
JlabopaTopHas pabora:
N3yuenne ¢buznyeckux
CBOWCTB METaJIOB
ObopynoBanue: I{udposas
nTabopaTopust Releonc
. bu6mmoreka [JOK JTATYUKOM BBICOKOM
3.1 OO01mure cBOCTBa METAIOB 4
https://m.edsoo.ru/7f41a636 = TemmepaTypsl, Habop
npoOUPOK WM THTJIEH,
MTaTUB  JaOOpPaTOpPHBIN C
JiepsKaTesieM, CIUPTOBKA UITH
ropenka, 5 -10 r. OnoBa unu
CBUHIIA B TpaHyJjax)
bu6mmorekxa [OK
3.2 B i 16
QKHEHIITNEe METaJUTBl M UX COCTUHEHUS httos://m.edsoo.ru/7f41a636
Wroro no pazueny 20

Pa3nen 4. Xumus u okpyxaonias cpeaa



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

41 BemectBa u maTepuansl B )KHU3HU 3 bubnmoreka [JOK
YyeJloBeKa https://m.edsoo0.ru/7f41a636
Uroro mo pazueny 3
PezepBHOE BpeMms 3 bubmmorexa [JOK
https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68 4 7
[TPOT'PAMME
IMOYPOYHOE IINTAHUPOBAHUE
8 KJIACC
KoanuectBo yacos JJIeKTPOHHBIE
Ne Hara uupposeie
n/n Tema ypoxa Bcero Kontpobnvie  Hparrireckite u3ydeHusi  oOpa3zoBaTe/ibHbIE
padoTsbI padoThI
pecypcsbl
1 [Ipeamer xumun. Ponp XumMuu B KU3HU 1 bu6mmoreka [JOK
geJioBeKa. Teja U BelmecTBa https://m.edsoo.ru/ff0d210c
2 [TonsTHE O METOAAX TTO3HAHUS B XUMUU 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0d227e
[TpakTryeckas padora Ne 1 «IIpaBuna
3 paboThI B 1a00paTOPUU U PUEMBI 1 bubnuoreka [IOK
oOpareHust ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
o0opyIoBaHUEM)
4 YucTtele BemecTBa 1 cMecH. CriocoObl 1 bu6mmorexa [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
5 [TpakTrueckas padota Ne 2 1 bubnnoreka [HOK
«Paznenenue cmecelt (Ha mpumepe https://m.edsoo.ru/ff0d28c8
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OUYUCTKHU IIOBApPEHHOW COJIN)»

6 ATOMBI 1 MOJICKYJIBI bubmmorexa LIOK
4 https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHE 3JIEMEHTBI. 3HAKH bubmuorexa [JOK
(CMMBOJIBI) XUMHUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie U CIIOKHBIC BENICCTBA bubmmorexa LHOK
p B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE bubmmorexa LIOK
YIApHOe 31 https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xummueckas popmyna. BaieHTHOCT bubmorexa LIOK
pMyIIa. https://m.edsoo.ru/ff0d2eae
aTOMOB XMUMHYECKHUX 3JIEMEHTOB
1 OTHOCHUTENbHAs aTOMHAs Macca. bubnunoreka [JOK
OTHOCHUTENBbHAs MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 107151 XMUMAYECKOTO bu6mmoreka [IOK
3JIeMEHTAa B COCAUHEHUU https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemecTBa. MoJib. bu6mmoreka [JOK
MomnsipHas macca https://m.edsoo.ru/ff0d5230
14 ®u3znuecKrue U1 XUMUUECKHUE SIBJICHUSI. bubnmoreka [JOK
XuMu4eckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycnoBus MPOTEKAHUS bubnnoreka [JOK
XUMHYECKUX PEaKIUi https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUs MacChl BEIIECTB. bubnmoreka [JOK
XHAMHYECKUE YPABHEHHUS https://m.edso0.ru/ff0d3b88
Brruncnenus Konm4ecTBa, MacChl
17 BEILIECTBA 10 YPABHEHUSAM XUMHUYECKUX bubmmorexa [JOK
H . P https://m.edsoo.ru/ff0d5708
peakuui
18 Knaccuukanus XuMHU4eCKUX peakiui bubnuoreka [IOK
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(coenuHeHUs1, pa3IoKEHHUS,
3aMeIIeHHs, OOMeHa)

https://m.edsoo.ru/ff0d3f34

M. B. JIoMOHOCOB — y4€HBIN-

bu6mmoreka [IOK

19 sHIMKIoneauct. O0o0IIeHNE
HHHIIONEANCT Hf e https://m.edsoo.ru/ff0d40c4
CHCTEMATHU3aIH 3HAHUI
20 Kontponbnas padota Nel o reme bubnunoreka HOK
«BellecTBa 1 XUMHYECKUE PEAKITUMY https://m.edsoo.ru/ff0d4290
Bos — cMech ra3oB. CocTaB
21 BO3 nya Kucaopox — niement u bubmorexa [TOK
Ayxa. pos https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
du3nyeckre 1 XUMHUUECKHE CBOICTBA
22 KHUCJIOpoJia (peaKkuy OKUCTICHUS bubmorexa LHOK
p P ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 006 okcumax
Croco05I TTOJIyYEeHUs KUCJIOpoaa B
23 j1aboparopuu Zlqn OMI)IIHJ'IerHOIlCTI/I bubmmorexa [IOK
patop P ’ https://m.edsoo.ru/ff0d497a
[IpumeHeHne kucnopoaa
TennoBoit 3¢ ekt xumMuueckoit
24 peakuuu, MOHATHE O bubnuoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
IHAOTEPMHUYECKUX PEAKIIUIX
Tomnuso (HePTh, YTOJIb K METAH).
25 3ar ;13He1§He¢1;o3 - a, CII0COOBI c)ero bubmiorexa LHOK
p ayxa, https://m.edsoo.ru/ff0d4c4a
MPeIOTBPALIECHUS
IIpakTuyeckas padora Ne 3 o Teme
26 «[Tonyuenne u cobupanue KUCiIopoaa bubmiorexa HOK
i . p poaa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopoa — snemeHT u npocroe bubmuorexa [JOK

BemecTBo. Haxoxaenue B nmpupoie

https://m.edsoo.ru/ff0d4dd0
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08 du3nYecKre U XMMUYECKHue CBOMCTBA bubmuorexa [JOK
Bojiopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuoreka [JOK
29 I1
OIUITHE O KHCTOTaX 1 COMLIX https://m.edsoo.ru/ff0d50d2
30 CriocoOsI MmosTydeHus BOAOPOa B bubnunoreka HOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o Teme
31 «ITonyuyenne u coOupaHue BOgOpoIa bubmorexa [JOK
" P AOPOAS, https://m.edso0.ru/ff0d4f42
W3YYCHHE €r0 CBOMCTBY
39 Monsipabiii 00BEM ra3oB. 3aKOH bubnuorexa [JOK
ABorazipo https://m.edsoo.ru/ff0d542e
Brruncienns o0béMa, KOJIMYECTBA
33 BEIIECTBA ra3a o €ro N3BECTHOM bubmmorexa LHOK
. M https://m.edsoo.ru/ffod55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Boraucnenns 00EMOB Ta30B 110
34 ABHEHUIO PEaKIIMU Ha OCHOBE 3aKOHA bubmorexa HOK
yp . peakt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHI ra30B
35 du3nyecKre 1 XMMUYECKUEe CBOMCTBA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHuil. [Tonsitue 06 bubnnoreka [JOK
HHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. Hackiienabie
37 u HiHaCBI peHHI)Iz aCTBOPBI MH:ICCOBaSI bubmorexa HOK
B PAGTRODEE https://m.edso0.ru/ffod5b40
JIOJISL BEIIIECTBA B pacTBOPE
IIpakTruyeckas pabora Ne 5 o Teme
38 «IIpuroroBiieHrE PacTBOPOB C bubnmoreka [JOK

OnpeaeIEHHON MacCOBOM JT0IEH
PacTBOPEHHOTO BEIIECTBAY

https://m.edsoo.ru/ff0d5eba
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39 KontponsHas pabora Ne2 o reme bubmumoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
Oxcupsl: cocTaB, KiacCUPUKALINS, bu6mmoreka [IOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmorexa HOK

’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB

42 OcHoBaHUA: cCOCTaB, KJIacCH(pUKAIIHS, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
[Tonyyenue n XuMHU4ECKHE CBOMCTBA bubnuoreka [IOK

43 .

OCHOBAaHUI https://m.edsoo.ru/ff0d67ca

44 Kucnotsr: cocraB, kimaccudukarms, bubnnoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [Tonyyenue n XuMHUYECKHE CBOMCTBA bubnnorexka [JOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeauue): HOMEHKIATypa,

46 cnoco((ifi) rﬁ)n )eHI/ISI XI/IMI/I‘{ZSKI/IC bubmorexa HOK

. yi ’ https://m.eds00.ru/00ad9474
CBOICTBa
ITpakTruyeckas pabora Ne 6. Perenue

47 AKCIIEPUMEHTAIIBHBIX 33724 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUIN»

48 I'eneTnueckas CBsI3b MEXKIYy KilaccaMu bubnmoreka [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50

bu6mmoreka [IOK

49 0606 i

ODILCHHE H CHCTCMATHIAII SHAHIH https://m.edsoo.ru/00ad9ch2

50 KonrtponsHast pabora Ne3 o reme bubnuoreka [IOK

"OCHOBHBIE KJIaCChl HEOPTAHUUYECKUX

https://m.edso0.ru/00ad9ela
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coequHeHnn"

[lepBbie NOMBITKY KJIaCCUPUKATUU

bu6mmoreka [IOK

51 XHUMHUYECKHUX d1eMeHTOB. [lousitue o
https://m.edsoo.ru/00ad9ffa
IPYIIax CXOJHBIX HJIEMEHTOB
[Tepuonuueckuii 3aKOH U
bu6mmoreka [IOK
52 [Tepuoanueckas cucTeMa XMMHYECKUX
https://m.edsoo.ru/00ada52c
anemenToB . 1. Menaeneera
53 Ilepuonasl, TpymIIbL, HO, TII5I bubmmorexa [IOK
PHOZAPL, TPYHIBL, HOATPY https://m.edsoo.ru/00ada52c
54 Crpoenne atoMoB. CocTaB aTOMHBIX bubnnorexa [HOK
siaep. M3oTonbl https://m.edsoo.ru/00ada342
CtpoeHue 3J1eKTPOHHBIX 000J0UeK
55 aToMoB 31eMeHToB [leproanueckoit bubmmorexa [TOK
P https://m.edsoo.ru/00adaébc
cuctemsl [. 1. Menaeneera
XapakTepucTuKa XUMHUECKOTO
56 3JIEMEHTA TI0 €T0 TOJI0KEHHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoauyeckoro 3akoHa ass
57 pa3BuUTHA HaykH U npakTuku. J[. W. bubnuorexa [IOK
MenneneeB — y4€HBIN, IEJAror U https://m.edsoo.ru/00ada96e
IpaXJTaHuH
58 DNEeKTPOOTPULIATEILHOCTh ATOMOB bubnmoreka [JOK
XHUMHUYECKHUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
59 HNonnag xuMuueckas CBI3b
https://m.edsoo.ru/00adac34
60 KoBaneHTHast nosnsipHasi XUMHYECKas bubnuoreka [IOK

CBA3b

https://m.edsoo.ru/00adaab8
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61 KoBaneHntHas HenossspHas XUMU4ecKas 1 bubmumoreka [IOK
CBA3b https://m.edsoo.ru/00adaab9
bubnmoreka [JOK
62 Creners okHCICHuA 1 https://m.edsogru/OOadanB
63 OKHUCIUTETbHO-BOCCTAHOBUTEIILHBIC 1 bubmuorexa [JOK
peakuuu https://m.edso0.ru/00adb076
bubmuoreka [JOK
64 OxucIUTENN ¥ BOCCTAHOBUTEIU 1 https://m.e dsogru 100adb076
65 KonTponbnas padora Ne4 o teme 1 bubnuoreka [IOK
«Ctpoenue aroma. XUMUYECKasI CBS3bY https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O60011eHNE U 1 bubnnorexa [HOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00adb33c
67 PesepBHblil ypok. O6006111eHNE U 1 bubnnorexka [JOK
CHCTEMaTH3aINsI 3HAaHUH https://m.edsoo.ru/00ad9cb?
68 PezepBHblit ypok. O6o011eHNE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
[lepnonnueckuii 3aKoH.
[Tepnoguueckas cucrema 1 bubnnoreka [JOK
XUMH4YECKHX 31eMeHToB /l. U. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XMMHUYECKHX AJIEMEHTOB 1 bubmmorexa [JOK
B https://m.edso00.ru/00adb6b6
NEPBBIX TPEX MEPHOJOB
Knaccudukamus 1 HoMeHKIaTypa 1 bubnuoteka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
Buasl XuMHU4uecKo# CBS3U 1 THITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme
«[ToBTOpEHuUE u yriaydneHue 3HaHui 1 1
OCHOBHBIX Pa3/IeoB Kypca 8 Kiaccay
Knaccudukanus xumuaeckux 1 bubnnorexka [JOK
peaxkLyii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU
eakuuu. [loHaTHE O TOMOTE€HHBIX U 1 bubmmorexa [TOK
p ] https://m.edsoo.ru/00adbe9a
reTepOreHHBIX PEeaKIMIX
[TonsiTHE O XUMHUYECKOM PAaBHOBECHH.
bubmuoreka [JOK
@DakTOpBI, BAUAIOIINE HA CKOPOCTh 1

XUMHYISCKOM PCAKIIUN U ITOJIOKEHUC

https://m.edsoo.ru/00adc28c
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XUMHYCCKOI'0 paBHOBECCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKOMN
10 nccoruanmu. CuibHbBIE U ci1a0ble buGnnorexa LIOK
a TUHATH. https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HouHble ypaBHEHUS peaKIIUi bubnmorexa LOK
M peakit https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE IPEACTABICHUI bubnmorexa LOK
p uﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IPEICTABIEHUNA 00 bubmmorexa LHOK
e . https://m.edsoo.ru/00add8b2
AIEKTPOIUTUYECKON TUCCOIIUAIIUT
14 TTousTie o runponze coien bubmmorexa LHOK
/P https://m.edsoo.ru/00add9d4
O0o001mIeHNEe U CHCTEMaTH3aITHS bubmuorexa [JOK
15 B
3HAHUN https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «Perrenune KCriepuMeEHTaATIbHBIX bubnnorexa [IOK
p https://m.edsoo.ru/00addbfa
3amauy
KonTtponbHas padora Ne2 o reme
17 «DNEKTPOIIUTHYECKAS TUCCOIIUAIINSI bubmmorexa LOK
p A 1A https://m.edsoo.ru/00addecO
XVUMUYECKUE PEaKIUU B PACTBOPAX)»
OO0mas XxapakTepucTHUKa rajJoreHoOB.
18 XHUMHYECKHE CBOMCTBA HA IIPUMEPE bubmmorexa [TOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 XmopoBoaopoa. CoJisiHast KHCIIO0Ta, bu6mmoreka [IOK
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XUMUYECKHUE CBOWCTBA, MOJTyUYEHUE,
MIPUMEHEHUE

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

[IpakTuueckas padora Ne 2 o reme

bu6mmoreka [IOK

20 «ITonyueHuie COJITHON KUCIIOTHI,
yi . . https://m.edsoo.ru/00ade348
U3y4eHUE e€ CBOWCTB»
Brruncnenus no ypaBHEHUSIM
21 XUMUUYECKUX PEAKLINNA, €CII OQUH U3 Bubmorexa ITOK
P ’ https://m.edsoo.ru/00ade488
pEeareHToB J1aH B N30BITKE
99 OO61mas xapakTepuCTHKA 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymms https://m.edsoo.ru/00ade64a
ANnoTpornHbie MOAU(UKALIUY CEPHI.
93 Haxoxnenue cepsl U €€ cCOeTMHEHUI bubnuorexa [JOK
B IIpUpoJe. XUMUYECKHUE CBOUCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoj1, CTpOEHHUE, bubnunoreka [JOK
¢uznyecKkue 1 XuMUYECKHE CBONCTBA https://m.eds00.ru/00ade802
Oxcunpl cepbl. CepHast KMCIIOTA,
25 du3nyeckre 1 XMMUYECKHE CBOMCTBA Bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
pUMEHEeHHE
XUMHUECKUE PEaKINH, JIeXKAIIIE B
OCHOBE ITPOMBILIIEHHOTO CIIocoba
26 MIOJIyYEHUS CEPHOI KUCIIOTHI. bubnuoreka [IOK
XHUMHUUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIIeH cpeibl COETUHEHUSIMU
cepbl
97 Beruucnenue MaccoBOi JJOIM BBIXOJ1a bubmuorexa [JOK
IIPOJYKTa PEaKLIUU https://m.edsoo.ru/00adec8a
28 OO0m1as XxapaKTepuCTHUKa 3JIEMEHTOB bubmuorexa [JOK
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VA-rpynmsl. A30T, paclipocTpaHeHHE
B IIpupoze, GpU3nveckue u
XMMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nvecKue u

29 XUMUYECKHUE CBOWCTBA, MOTYyYEHUE U bubmmorexa [JOK
O https://m.edso0.ru/00adf004
MPUMEHCHUE
[TpakTrueckast pabota Ne 3 o Teme
30 «[TonydyeHne aMMuaKka, U3y4eHHE €ro bubmmorexa [JOK
. i Stk https://m.edsoo.ru/00adf180
CBOWCTBY»

31 A3oTHas Kuciora, e€ husndeckue u bubnuorexa [JOK
XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 oOpeHuil. XuMHUYeCcKoe bubmmorexa [OK
yAoop ’ . https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPY KaIOIIEH Cpeibl
COETMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u

33 (bocgo pHa;I KI/ICJ'I((l))Ta (1)(1)1/1331/1(‘16331(1/16 u bubnuorexa LIOK

p L https://m.edso00.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOy4YCHHE
Hcnonws3oBanue ¢pocdaros B

34 KaueCTBE MHUHEPAILHBIX YA0OPEHUH. bubnuorexa [JOK
3arpsi3sHEHUE TPUPOTHON CPEIBI https://m.edso0o.ru/00adfc20
docharamu
Yruepon, paciipocTpaHEHHE B

35 npu i 2e1 imnIzIeCKie Y XUMHUYECKHUE bubmmorexa LIOK

P P AC https://m.edsoo.ru/00adfd9c
CBOICcTBa
36 Oxkcupel yraepoaa, ux Gpusndeckue u bubnmoreka [JOK

XUMHUYECKUE CBOUCTBA.

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

DKosorunyeckue npoodIeMsl,
CBsi3aHHBIE ¢ OKcHIOoM yrieposa (1V)

37 VYronbHas Kuciora u e€ coiu bubmmorexa [JOK
https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o reme

38 "TTosrydyeHune yrieKuciioro rasa. bubmumoreka [IOK
KauectBennas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHauaNbHBIE TOHATHS 00
39 OpPTaHMYECKUX BEIIECTBAX KaK O bubnnorexa [IOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSIX YTIIepoia
40 Kpemnwuii u ero coenuuenus bubnnorexa [IOK
https://m.edsoo.ru/00ae080a
[IpakTuueckas pabora Ne 5. Pemenue

41 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubnunorexa [JOK
«BaxHeie HEMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHECHUS
Konrtponsnas padora Ne3 o reme

42 «BaxHeie HeMeTaIbl U UX bubmorexa HOK

https://m.edsoo.ru/00ae0e18
COCTMHEHUS
OO01mas XxapakTepuCTHKa XUMUIECKIX
AJIEMEHTOB — METAJIJIOB.

43 Mertannuueckas CBsI3b U bubmuorexa [JOK
METAJINYECKask KpUCTAITMYECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKkue CBOMCTBA
METaJIIOB
XuUMHUYECKUEe CBONCTBA METAJIIIOB.

44 DNEKTPOXUMHUYECKUH psifg bubmmorexa LIOK

HanpsHKEHUH METAIIIIOB

https://m.edsoo0.ru/00ael156
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O061me crnocoObl MoTy4eHHs
MmeTtauioB. CruiaBel. Beraucienus mo

45 aBHEHUSIM XMMHUYECKUX PEAKIMI buGnnorexa LIOK
yp PCAKIIH, https://m.edso00.ru/00ae1156
€CJIM OJTMH U3 PEeareHTOB COJIEPIKHUT
pUMeCcH
46 [TousATHE O KOPPO3UU METAIUIOB buGnnorexa LIOK
PP https://m.edso00.ru/00ael1278
bubmuoreka [JOK
47
IHenoumpie MeTaibl https://m.edsoo.ru/00ael14b2
48 OKCHUIbI U TUAPOKCHUIBI HATPUS U bu6mmoreka [IOK
KaJIus https://m.edsoo.ru/00ael14b2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ae15e8
50 Baxkueiime coeqUHEHNA KAJIbIIUS bubmiorexa [IOK
a 1 https://m.edsoo.ru/00ae15e8
51 O000111eHNEe U CUCTEMATU3ALIS
3HAHUU
59 JKEcTKOCTh BOABI U CIIOCOOKI €& bu6mmoreka [JOK
YCTpaHEHHUs https://m.eds00.ru/00ae1886
[TpakTrueckast pabota Ne 6 o Teme
53 "YXEcTKOCTL BOABI M METOAEI €€ bubmmorexa [TOK
" A A https://m.edso00.ru/00aelae8
yCTpaHEHHS
bu6mmorexa [IOK
54 A I
TEOMUITHH https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe cBONCTBA OKCHIA U bubnnoreka [JOK
THAPOKCHA https://m.edsoo.ru/00aelc64
56 Weneso bu6mmoreka [IOK

https://m.edso0.ru/00ae1d86
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Oxcuipl, TMIPOKCHU/IBI U COJIU JKEJIE3a

bubmuorexa [JOK

> (1) u xeme3a (1) https://m.edsoo.ru/00ae35e6
58 O060011eHNEe U CUCTeMAaTH3aIH
3HAHUH
[TpakTuueckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnunoreka HOK
«Baxueimme MeTauibl 1 UX https://m.edsoo.ru/00ae3de8
COCTMHEHUS»
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
50 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COACPKUT puMecH. Beruucienus https://m.edsoo.ru/00ae1750
MacCOBOMH JIOJTM BbIXOJa MPOAYKTa
peakiuu
61 O06o011eHre U cucTeMaTHu3alus
3HAHUH
KonTponbHnas padora Ne4 o Teme
62 «Baxueimme MeTaubl 1 UX
COETMHEHUS»
63 BemecTBa 1 Matepuansl B bubnuorexa [IOK
MMOBCETHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKpYXKAaroILEe cpebl https://m.edso0.ru/00ae4270
65 Ponbs xumMuu B pelieHun bubnnoreka [JOK
IKOJIOTMUYECKUX MPOoOIeM https://m.edso0o.ru/00ae4270
66 PesepBHblit ypok. O600111€HNE U bubnmoreka [JOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PesepBHeIit ypok. O600IICHHE U bubnmoreka [JOK



https://m.edsoo.ru/00ae35e6
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CUCTEMAaTHU3al U 3HaAaHUN

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

68

PesepBHbIil ypok. O0001ICHHE 1
crucTemMaTu3auurs 3HaHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2
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[lepeuenr o0OpymOBaHMS, CPENCTB OOyYeHUS M BOCHUTAHHS LEHTpA
TOuYKA N POCTA
% 00pa3oBaHusl €CTECTBEHHOHAYYHON M TEXHOJOTMUECKOW HAIMPaBICHHOCTH
«Touka poctay.
HaumenoBanue o00pyaoBaHus:

e [ludpomas mabGoparopuss mo xumud (ydeHudeckas) OOecrieUrBaeT BBINOJTHEHUE
1ab0paToOpHbIX pabOT MO XUMHHM HAa YpOKax B OCHOBHOHM IIKOJE€ M MPOEKTHO -
MCCJIEI0BATENbCKOM JIEATETbHOCTH YUaIIXCsl.

Komnuiekrauus: -

1. becipoBOAHOM MYIBTHIATYHK MO XUMHHU C 3 -MsI BCTPOSHHBIMU JaTUNKAMU:

2. Hatuuk pH c nuanazoHom wusmepeHusi He yxe ueM ot 0 mo 14 pH -/laTumk
AJIEKTPONPOBOMMOCTH C AMana3oHaMu usmepenus He yxe yem ot 0 1o 200 mxCwm; ot 0
10 2000 MmxCwm; ot 0 10 20000 MxCwm

3. latuuk Temneparypsl ¢ quanazoHoM u3MepeHus He yxke yem oT -20 qo +140C
4.0TaenpHble JaTYUKHU: JlaTUYMK ONTHYECKOM INIOTHOCTH 525 HM

- Akceccyapsl: Kabens USB coennnutensabiit

-3apsiiHoe ycTpoicTBo ¢ kadbeinem miniUSB -USB Anantep Bluetooth 4.1 LowEnergy

-KpaTkoe pykoBOJCTBO MO dKCIuTyaTanuu nudposoii Jadboparopumu.
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