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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YpPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUS
COCTaBJieHa Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOCHUS OCHOBHOM
00pa3zoBaTeIbHON MPOTPaMMbl OCHOBHOTO 00IIIEro 0Opa3oBaHus, MPECTABICHHBIX
B ®I'OC OOQO, a Takke Ha OCHOBE (enepanbHOl paboueid MpoOrpaMMbl
BOCIIUTAHUS U C YYETOM KOHLEMIIMYU MPENOoJaBaHusl y4eOHOro mpeameTa « XUMUsH»
B oOpa3oBaTenbHBIX opranm3arusax Poccuiickoit deneparium.

[Iporpamma mo xumuu AA€T MPEACTaBICHHE O IENsIX, OOIel cTpaTeruu
oOy4eHMs, BOCIHTAHHMS M pPa3BUTUS OOYYAIOLIMXCS CPEACTBAMH y4eOHOTO
npeaMeTa, yCTaHABIIMBAET 00s13aTeIHHOE MpeMETHOE COJIEp>KaHHUeE,
npeaycMaTpUBAeT pacHpeesieHue €ro Mo KilaccaM U CTPYKTYpPUPOBAHUE IO
pazienaM W TeMaM MpOTrpaMMbl IO XHUMHUH, OIpPEIEIseT KOJIUYECTBEHHbIE U
KaueCTBEHHbIE XapaKTepUCTUKHU CoJIepKaHus, PEKOMEHAYEMYIO
MOCJIEI0BATEIbHOCTh ~ M3YYEHUS XUMHU C Y4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€HM, JIOTHKM  Y4eOHOro  Tpoliecca, BO3PACTHBIX
0COOCHHOCTEH OOydYarolUXCs, ONpeACISICT BO3MOXXKHOCTH —IpeaMeTa Ul
peanu3anuu TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTelbHOU
IporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIIETO 0Opa30BaHMSs, a TaKkKe TPEOOBAaHUU K
pe3ynbTatam oOy4eHHs] XUMUU Ha YPOBHE IIeJIel N3ydeHHs MpeaMeTa U OCHOBHBIX
BUJIOB Yy4€OHO-TIO3HABATEIBHON JEATEILHOCTH OOYYarolerocs IO OCBOCHHIO
yueOHOTO COJIep KaHUsl.

3HaHWE XWMHH CIY>KUT OCHOBOM i (OpPMUPOBAHUS MUPOBO33PEHUS
0o0y4Jaromnierocsi, ero MnpejaCcTaBIeHUl O MaTepUaTbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (popMUpPYEMbIe XUMHUEH MPEJICTABICHUS O B3aUMOIPEBPAILICHUSIX
SHEPrUU U 00 HBOJIIOIUU BEIIECTB B IMPUPOJE, O MYTAX PEHICHHUS TI100aTbHBIX
npo0sieM yCTOWYMBOTO Pa3BUTHSL 4YEIIOBEYECTBA — CBHIPHEBOM, IHEPreTHUYECKOM,
MUIIEBON U SKOJOTUYECKON 6€30MacHOCTH, TPOOIEM 3PABOOXPAHEHHUSI.

N3yuenue xumun:

CIIOCOOCTBYET  pealM3alldd  BO3MOXKHOCTEH  JJIi  CaMOpa3BUTHS U
dbopMUpOBaHUs KYJIbTYphI JIMYHOCTH, €€ 0011el U (YyHKIHOHATBLHOW rpaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUpPOBAHHME MBIIUICHUS M TBOPUYECKUX CIIOCOOHOCTEM
oOy4Jaronmxcsi, HaBBIKOB HX CaMOCTOSITEIbHOM  y4yeOHOW  JAEsITeNIbHOCTH,
AKCIIEPUMEHTAJIbHBIX UM HCCJIEAOBATEILCKUX YMEHUM, HEOOXOJIMMBIX KaK B
MOBCEIHEBHOM JKM3HU, TaK U B TPOHECCUOHAIBHOM eI TEIbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
I[EJIOCTHOTO B3TJISIIa HA €IMHCTBO MPUPOJIbI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TaroM B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00YyUaOIINXCS;
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CrocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIICHUS K €CTeCTBEHHO-
Hay4YHBIM 3HaHUSM, K IPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ] B 9KOJIOTUYECKOE
obpazoBaHre 00yUYarOIINXCS.

Jlanubpie HampaBlieHUs B OOyUYE€HHU XUMHUU OOECTICUMBAIOTCS CIEIMPUKON
COJIep)KaHUsl  Yy4eOHOTO  TpeaMeTa, KOTOPBIM  SIBISETCS  IeIarorM4ecKu
aJanTHPOBAHHBIM OTpPaK€HHEM 0a30BOM HAYKHW XUMHH Ha OMpe/IeIEHHOM dTare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOI'O 00IIero oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYaIOIIUMHKCS CHCTEMBbI IEPBOHAYAIBHBIX MOHITHH XWMHH, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTACJIBHBIX 3HAUYMMBIX TOHSITUA
OPTraHUYECKON XUMHH.

CrpykTypa coaepkaHus MporpaMMbl MO0 XUMHUU CPOpMHpPOBaHA HAa OCHOBE
CHUCTEMHOr0 Mojxojia Kk e€ u3zydeHuto. CoJiepKaHue CKJIaJIbIBACTCS U3 CHUCTEMBbI
MOHATUN O XMMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI OHATHI O XUMUYECKOM
peakiuu. O0€ OTH CHUCTEMBI CTPYKTYPHO OpraHU30BaHbl IO TMPUHIUITY
MOCJIEI0BATEIbHOTO Pa3BUTHS 3HAHWM HAa OCHOBE TEOPETUUYECKHUX MPE/ICTABICHUN
Pa3HOrO YPOBHSI:

— aTOMHO-MOJICKYJISIPHOTO YUYEHHUsI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona /l. 1. MeHaeneeBa kak OCHOBHOI'O 3aKOHA XMMUU;

— YUEHHS O CTPOEHUU aTOMa U XUMHYECKOH CBSI3H;

— TpeACTaBJICHUNU 00 DJIEKTPOJUTHUECKONW JUCCOIMALIMM BEIIECTB B
pacTBopax.

TeopeTuueckre 3HaHHUS PACCMATPUBAIOTCA HAa OCHOBE OSMIHUPUYECKU
MOJIYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, PA3BUBAIOTCS MOCJIEA0BATEIILHO OT OJHOTO
YpPOBHS K JIpyrOMYy, BBIMOJNHSSA (PYHKIUU OOBSICHEHHS] M MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS M BO3MOXHOCTEH MPAKTUYECKOTO0 MPUMEHEHHUS U MOJy4YCHUS
M3Y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl MO XHMHH  CIOCOOCTBYET  (POPMHPOBAHUIO
IPEACTABICHUSA O XUMUYECKOW COCTABIAIOIIEN HAyYHOM KapTUHBI MHUPA B JIOTHKE
€€ CHUCTEeMHOW NpPUPOJbI, IIEHHOCTHOTO OTHOIIEHUS K HAy4HOMY 3HAHHUIO U
METOoJaM TMO3HaHUsS B Hayke. V3ydeHue XUMHUHU MPOUCXOJUT C MPHUBIICUCHHEM
3HAHUW U3 paHee U3YYEHHBIX YYEOHBIX mpeAMeToB: «OKpyXKarolmuili MHpy,
«buonorus. 5—7 knacce» n «@usnka. 7 Kiaccy.

I[Ipr wu3yyeHHMM XUMHH TPOUCXOJUT (POpMHpPOBAHHE 3HAHHH OCHOB
XUMHUYECKON HAyKH KakK 00JacTH COBPEMEHHOTO €CTECTBO3HAHHUS, MPAKTHYCCKOU
NEATCILHOCTH YEJIOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOM KYJIbTYPHI.
3amadya ydeOHOro mIpeaMeTa COCTOMT B (OPMHUPOBAHHUU CHUCTEMBl XHMHYECKHUX
3HAHUN — BaKHEWIHX (haKTOB, MOHATHH, 3aKOHOB M TEOPETUICCKHUX TOJIOKSHHM,
JOCTYIHBIX 0000IIEHUII MHUPOBO33PEHUYECKOIO XapakTepa, s3blka HAYKH, B
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OpUOOIICHNH K HAayYHbIM METOJaM TIO3HAHWS TPU U3YYCHHH BEUIECTB H
XUMHUYECKUX peakinii, B GOpMHUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHUU B Y4YEOHO-TIO3HABATEILHOW H y4eOHO-HCCIIEIOBATEIHCKON
JESITeIbHOCTH, OCBOCHMM IpaBUJ 0€30MacHOro oOpalleHHsl C BELIECTBAMH B
ITIOBCETHEBHOM KU3HU.

[Ipu u3yyeHMM XMMHUHU HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs BaXKHOE
3HaUY€HUE MPUOOPENH TaKHe 1eJd, KaK:

— (opMHpOBaHHE MHTEIJIEKTYaIbHO pa3BUTOW JIMYHOCTH, TOTOBOM K
caM00Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIHLHOMY IMPHUHSATHIO PEIICHU,
CIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HMU;

—  HamnpaBJICHHOCTh OOYyYEeHHMs Ha CHCTEeMAaTHYecKoe MpHOoOIIeHue
oOydJaronmxcss K CamMOCTOSITEIbHOM IO3HABATENbHON JEATEIbHOCTH, HAYYHBIM
METOJIaM TMO3HaHUs, (POPMHUPYIOIIUM MOTHUBAIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecreueHne yciaoBuM, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaAIOIIIUMUCS
OMbITa Pa3HOOOPA3HON NEATENTbHOCTH, MO3HAHUS M CAMOIIO3HAHMUSI, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIINI), UMEIONIMX YHHBEpPCAJIbHOE 3HAUEHUE st
Pa3JIMYHBIX BUJIOB JESATEIbHOCTH;

— (opmupoBanre oOmEH (QPyHKIMOHATBHOM M  €CTECTBEHHO-HAYYHOU
rPAaMOTHOCTH, B TOM 4YHCJI€ YMEHUW OOBSICHATH M OIICHUBATh SIBJICHUS
OKPYXAaIOLEr0o MHpPA, UCHOJb3Yys 3HAHUS W ONBIT, MOJYYEHHBIE NMPU U3YUEHUH
XUMUH, TPUMEHITh WX IPU PEIICHHH MpoOJeM B TOBCEAHEBHOW JKH3HU U
TPYZIOBOM JEATEIBHOCTH;

— (¢opMHupoBaHHME Yy OOyYarollMXCsi T'YMaHUCTUYECKMX OTHOLIEHUH,
NOHUMAHHS 1EHHOCTH XUMHUYECKUX 3HAHUU [JIsi BBIPAOOTKH IKOJIOTUYECKHU
1eaecooOpa3Horo MOBEJAeHUsT B OBITY M TPYJIOBOM JAESTEIBHOCTH B IEJSIX
COXPAaHEHHMS CBOETO 30POBbS U OKPYKAOLIEH TPUPOTHON CPELBI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPONIO H
CaMOBOCHHMTAHMID HAa OCHOBE YCBOEGHHMS OOILIEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HpoGuUis U HANpaBIEHHOCTU AajbHEHIIEro
oOy4eHwus.

OOmee 4YKMCIIO dYacoB, OTBEACHHBIX I HW3YYCHUS XHMHH Ha YpPOBHE
OCHOBHOTO 0011eTr0 00pa3zoBanus, coctaiseT 136 gacos: B 8 kinacce — 68 gacos (2
yaca B HeJlelto), B 9 kitacce — 68 yacoB (2 yaca B HEZIEIIO).
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COJEPKAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaya/iLHbIE XUMHUYECKUE TOHATHS

[IpenmeTr xumuun. Ponp XUMUM B KU3HU 4YETOBEKAa. XUMHS B CHCTEME HayK.
Tena m BemecTBa. (DHU3NYECKHE CBOWCTBA BEIIECTB. ATPETATHOE COCTOSHUE
BelecTB. [loHsiTHE O MeTOAaX MO3HAHUSI B XUMHUU. UHCThIE BEIIECTBA U CMECH.
CnocoOsI pa3zjeneHust cMecei.

ATOMBI M MOJIEKYJIbl. XHUMHUYECKHE dJeMEHThl. CHUMBOJIBI XUMHUYECKHUX
31eMeHTOB. [IpocThie U CIOKHBIE BellleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opMmyna. BaleHTHOCTP aTOMOB XHMHYECKUX DSJIEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAass AaTOMHas Macca.
OtHocuTenbHasE MOJIEKYJsipHasi Macca. MaccoBasi 011 XUMUYECKOTO 3JIEMEHTa B
COEIMHEHUHU.

KomuectBo BemectBa. Moiib. Monsipaas macca. B3auMoCBsi3p KOIIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IWHUIl BemecTtBa. Pacuérel 1o ¢opMynam
XUMHYECKUX COCTUHECHUMU.

Du3nUecKue U XUMHUYECKUE SABICHUS. XUMHUUECKas peakiuus U €€ MpU3HaKH.
3aK0H COXpaHEHMsI MacChl BellecTB. XuMmudeckue ypaBHeHus. Kimaccudukamms
XUMHUYECKUX PeaKInil (COeTUHEHNS, Pa3I0KEHNs, 3aMEIIICHUsI, 0OMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBujIaMu paboThl B J1JaOOpaTOpUu U
npuémMamMu oOparieHus: ¢ J1abopaTOpHBIM 00OPY/IOBaHHUEM, U3yUYE€HHUE W OIHMCAHHE
¢bu3nuecknx CBOMCTB O0Opa3IlOB HEOPraHWYECKUX BEIIECTB, HaOIIO/ICHUE
¢usznueckux (TUIaBiIeHUE BOCKA, TasHUE JibJa, pacTHUpaHHE caxapa B CTYIIKE,
KUTIEHHE M KOHACHCAIMS BOJAbI) U XMMHYECKMX (FOpEHHE CBEYM, MPOKAJIUBAHUE
MEIHOW MPOBOJIOKH, B3aUMOJICMCTBUE MeJla C KUCJIOTOM) sIBIEHUH, HAOII0/IeHUE U
OMKCAaHUE TPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMO/JICHCTBUE CEPHOM KHCIIOTHI C XJIOPUJIOM Oapus, pa3ioxKeHUue THIPOKCUa
meau (1) mpu HarpeBaHuu, B3aMMOJCHCTBHE Kejie3a ¢ pactBopoM coiu meau (11),
U3Yy4YEeHHE CIOCOOOB pa3fielieHHusl CMECEil: ¢ MOMOIIbBIO MarHuTa, (UIbTpOBaHUE,
BbINIApUBAHUE, AUCTUIUISAIMUS, XpoMaTorpadus, MPOBEJACHUE OYUCTKUA MMOBAPEHHOM
coild, HaONIOJeHWE W  ONMCaHUE  PE3yJNbTaTOB  MPOBEJEHUSA  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MAacChl, CO3/IaHME MOJENe MOJeKyl
(ILIapoCTEePKHEBBIX).

Ba:kHelimme npeacTaBuTe/ M HEOPraHUYECKUX BelIECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopoa — aneMeHT U mpoctoe
BelecTBo. HaxokaeHue kuciopojga B mOpupojse, (GU3MYECKUe U XUMUYECKHUE
cBolictBa (peakuuu ropenusi). Oxcunbl. I[lpumenenue xuciopoma. CrocoOsbl
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MOJIYYCHUSI KHUCJIOpOJa B JIa0OpaTOpuM ¥ TMPOMBINIIEHHOCTH. KpyroBopoT
Kucinopoza B npupojie. O30H — aJioTponHas Moau(UKaIys KUCIOPO/Ia.

TennoBoit 3¢h(hEeKT XUMHUYECKON peakIuu, TEPMOXMMHUYECKHUE YpaBHEHMS,
9K30- M DSHAOTEPMUYECKUE peakiuu. TOIUIMBO: yroib W METaH. 3arpsi3HEHUE
BO3/lyXa, yCUJICHHUE MapHUKOBOTO A (dexTa, pa3pylieHue 030HOBOTO CIOS.

Bomopon — »snemeHT u mpoctoe BemiecTBo. HaxokIeHwe Bogopona B
npupoae, ¢GU3MYECKHEe U XHUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI
nonyyeHus. Kuciaorsl u conm.

Monsipubiit 00bEM ra30B. Pacy€Thl M0 XUMUUYECKUM YPaBHEHUSM.

duznueckue CcBOMCTBA BOAbl. Boma kak pactBoputenb. PacTtBopsl.
HacelllieHHBIE M HEHACBIIEHHBIE pPacTBOpPBl. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBas 10Ji BEUIECTBA B pacTBOpPE. XMMHUUYECKUE CBOMCTBA BOJbI. OCHOBaHUS.
Poisib pacTBOpOB B Npupoie U B KU3HU 4YeiioBeka. KpyroBopoT BoJbl B MPUPO/IE.
3arpsA3HeHHne NpUPOIHBIX BoA. OXpaHa U OYUCTKA MPUPOAHBIX BOJ.

Knaccuduxanus neopranmdeckux coeauHeHuit. Oxcuapl. Kiaccuduxanuys
OKCHUJIOB:  cojieoOpasyroniue (OCHOBHBIE, KHCIOTHbIE, aM{pOTEepHBIE) U
HecosneoOpasyrome. HomeHnknatypa okcugoB. Du3MYECKHME U XUMHUYECKHUE
CBOMCTBA OKCUIOB. [TomyueHne OKCHI0B.

OcHoBanus. Knaccudpukanuss ocCHOBaHMM: MIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. Homenkiarypa ocHoBaHuil. PHU3NYECKHE U XUMHUYECKUE CBOWCTBA
ocHoBaHuU. [losryueHre OCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kucioT. Ousndeckue u
XHMHMYECKHE CBoMcTBa KHUCIOT. Psan aktuBHocTt MeTauioB H. H. bekerona.
[Tonyuenue KuUCIIOT.

Commu. Homenknarypa coseil. @usznueckne u XMMHYECKHE CBOWMCTBA COJIEH.
[lonyuenue cosei.

['eHeTnueckas cBsA3b MEXKY KJIaCCAMU HEOPraHUYECKUX COCIMHEHHUIM.

Xumuueckuit IKCnepumenm:

Ka4ECTBEHHOE ONMPEAEICHUE COJECPKAHUS KUCIOPOAa B BO3AYyXE, MOTyUYEHHUE,
coOupanue, paclio3HaBaHWE W U3YYEHUE CBOWMCTB KHUCJIOpPOJa, HAOII0/ICHHE
B3aMMOJICICTBUSL BELIECTB C KHUCIOPOAOM W YCJIOBUS BO3HUKHOBECHUS U
IpeKpameHnsi TOpeHus (Mmoxapa), O3HAKOMJICHHE C o00pa3laMd OKCHIOB H
OMHCAaHUE WX CBOWMCTB, IMOJy4YeHHE, COOMpaHUE, PACIIO3HABAHWE W HW3YUYCHHE
CBOMCTB BojJiopoaa (rOpeHwme), B3auMoAeHCcTBUE Boaopoaa ¢ okcuaoM menu (1)
(BO3MOKHO HCTOJIb30BaHUE BUACOMATEPUAJIOB), HAOIOJACHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, HUCCIIEIOBAaHME OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJICHHE PACTBOPOB C OIPEICIEHHON
MacCOBOM JI0JIEd PaCTBOPEHHOTO BEIIECTBA, B3aUMOJICUCTBHE BOJBI C METAILIAMU
(HaTpyeM ©  KaimblWeM) (BO3MOXHO  HCIIOJb30BAaHHWE BUIECOMATEPHUAJIOB),
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UCCIIEJOBaHUE O00pa3loB HEOPTaHWYECKUX BELIECTB Pa3JIMYHBIX KJIACCOB,
HaOJII0/IeHNEe U3MEHEHUs OKPAacKU MHIMKATOPOB B PACTBOpaX KUCJIOT U ILEJIO0Yel,
uzyuenure B3aumozeiicTBus okcuma menu (II) ¢ pactBopom cepHOU KHCIOTHI,
KHCJIOT C METaulaMH, PEAaKUUW HEUTPAIMU3aLUM, IIOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHME OJHOI0 MeTajlla IPYTMM M3 PAacTBOPA COJIM, PEILICHUE
SKCIEPUMEHTAJIBHBIX 3a/ad 0 TeMme «BakHeillune Kiacchl HEOPraHUYECKHUX
COEIMHEHU.

IHepuoauuyeckuin 3axkoH u Ilepuoamyeckass cucreMa XUMHYECKHX
iemenToB JI. WU. MenngeneeBa. Ctpoenne aroMoB. XMMHYECKasi CBA3b.
OxucINTEeTbHO-BOCCTAHOBUTEIbHBIC PEAKIHHU

[lepBble TOMBITKM KJAacCU(PUKAIMKU XUMHUYECKHX 3JIeMeHTOB. [loHsiTHE O
rpynnax CXOJHBIX OAJIEMEHTOB (IIEJIOYHbIE M LIEJIOYHO3EMEIbHbIE METasllbl,
raJloreHbl, THEPTHBIE ra3bl). DIEMEHThI, KOTOpble 00pa3ytoT aM(pOTEPHbIE OKCHIbI
Y TUAPOKCUBI.

[lepuomnueckuii 3axoH. [lepuoguueckas cucreMa XMMHYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuogHas Y JUIMHHONEPUOAHAs  (POPMBI
[Tepuonnueckoii cucremsl xumuueckux 3ieMeHToB J[. . Menneneesa. 1lepuoabl
U rpynnsl. DU3WYECKUN CMBICI MOPSAKOBOIO HOMEpPA, HOMEPOB IIepUOJa U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonbl. Dnexkrponsl. CTpoeHue
ANEKTPOHHBIX  000J04eK aroMoB TepBbIX 20 XUMHYECKUX  DBJIEMEHTOB
[lepnomnueckori cucremsl [[. M. MenpeneeBa. XapakTepUCTUKA XUMHYECKOTO
3JIEMEHTA 10 ero nosoxeHuro B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTM W3MEHEHHUS paJhyca aTOMOB XUMHUYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAUINYECKUX CBOMCTB I10 TPYIIIIaM U IIEPUOIAM.

3nauenue [lepunoamyeckoro 3axkona u [leprnoanyeckoil CUCTEMBI XUMAYECKUX
JJIEMEHTOB Ui pa3BUTUs Hayku U npaktuku. [[. M. MeHneneeB — yd€HbId U
IPaKIAHUH.

Xumuueckast cBs3b. KoBaneHTHass (mojsipHass M HENOJISIpHAs)  CBS3b.
DNEeKTPOOTPULATEIIBHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBA3b.

Crenenp  okucneHus.  OKHCIUTENbHO-BOCCTAHOBUTENBHBIE — PEAKLUU.
[Ipoueccsl oKucaeHUs U BOCCTaHOBIICHHS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3yuyeHue oO0pa3loB BELIECTB METAUIOB M HEMETaNIOB, B3aUMOJICHCTBHUE
TUAPOKCUIA IIMHKA C pacTBOPAMHM KHCJIOT M IIEJIOYEH, INPOBEICHHUE OIBITOB,
WUIKOCTPUPYIOIIUX ~ IPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEaKLUU
(ropeHue, peakiuu pa3aoKeHUs, COEAMHEHN).

Mexcnpeomemmunie ceéasu
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Peanuzanuss mMeXnpeAMETHBIX CBSI3€M MpU WM3YyYEHUM XMMHHM B 8 Kilacce
OCYIIECTBJISICTCS. 4Yepe3 HCIOIb30BaHUE KaK OOIHUX eCTEeCTBEHHO-HAYYHBIX
IIOHATUM, TaK Y MOHITUU, SIBIIIOLINXCS CUCTEMHBIMU JUISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTI'O LIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TOHSATHUS: HAyYHbIN (PaKT, TUIIOTE3a, TEOpHs,
3aKOH, aHaJU3, CHUHTE3, Kilaccuukanusi, TMepUOJUYHOCTb, HAOII0ECHNE,
JKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®dusuka: marepus, aroM, D3JIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIHUI,
W30TOIbl, PAAUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUYECKUN 3apsl, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BELIECTBA, ra3, (GU3MYEeCKUe BEIUYMUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, ITaHETHI, 3BE3/1bI, COoNHIIE.

buonorus: dortocunTes, npixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapochepa, MHUHEpATbI, TOPHBIE MOPOIbI,
IIOJIE3HBIE UCKOIIAEMbIE, TOIUIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBO U XMMHUYECKAsI peaKI st

Ilepnonnueckuit 3akoH. Ilepuoauueckas cucreMa XUMUYECKUX 3JIEMEHTOB /1.
N. MenpeneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HU3MEHEHUHM CBOWCTB
XMMHYECKUX DJJIEMEHTOB TME€PBBIX TPEX TMEPHUOJOB, KM, KalIbLHUS M UX
COCIMHEHUH B COOTBETCTBUM C IIOJIOKEHUEM 3JIEMEHTOB B llepmoauueckont
CHUCTEME U CTPOCHUEM HX ATOMOB.

Ctpoenue BemiecTBa: BHUJBI XMMHYECKOW CBSI3H. THIBI KPUCTAJUIMYECKUX
PEWETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTALUIMYECKON PEIIETKU U
BUJa XUMHUYECKOU CBSI3U.

Knaccudukanuss 1 HOMEHKIaTypa HEOPraHUUYECKUX BEIIECTB. XUMHUECKUE
CBOMCTBAa BEIIECTB, OTHOCSIIMXCA K PA3JIMYHBIM KJIACCAM HEOPraHUYECKHUX
COCIMHEHU, TEHETUYECKAs CBSI3b HEOPTaHMYECKUX BEIIECTB.

Knaccudukanys XuMA4eCcKuX peakiuii Mo pa3IndHbIM TMpU3HAKaM (10 YUCITY
U COCTaBy YYaCTBYIONIMX B PEAKIUH BEIIECTB, MO TEIUIOBOMY 3(deKTy, o
U3MCHECHHIO CTETICHEW OKMCJICHUS XUMHYECKHX JJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTalau3atopa). JK30- U SHJIOTEPMUUYECKUE PEaKIU, TEPMOXUMUYECKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xumMudeckon peaknuu. [loHsTHE 00 OOpaTUMBIX H
HEOOpATUMBIX XUMHUYECKUX peakiusix. [[oHsTHE O TOMOrE€HHBIX U TE€TEPOTreHHBIX
peakuusx. [lonsarne o karamuse. [IonsTue 0 xumuueckom paBHoBecuu. MAKTOPHI,
BIIASIIOIIME HA CKOPOCTh XMMHUYECKOM pPEaKIUMU U TOJIOKEHUE XHUMHUYECKOTO

paBHOBECHSL.
OKHUCITUTETPHO-BOCCTAHOBUTEILHBIE  PEAKIMK,  AJIEKTPOHHBINM  OanaHc
OKHCJIMTEIBHO-BOCCTAHOBUTEIBHOU peaKuuu. CocraBiienue YpaBHEHUU
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OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIUMHA C  HCIOJb30BAHUEM  METOJa
3JICKTPOHHOTO OajaHca.

Teopus 3IEKTPONUTUIECKON TUCCOUUALIMU. DIEKTPOIUTHI U HEANEKTPOIIHTHI.
KaTtnonsl, annonsl. MexXaHu3M [HMCCOLMAIIMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMHUYECKO# cBsizu. Ctenens aucconuanuu. CUIIbHBIC U C1a0bIe JIEKTPOJIHUTHI.

Peakiiuu noHHOro o6MeHa. Y CnoBus MPOTEKAHUS PEaKIMii HOHHOTO OOMEHa,
MOJIHBIE M COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWCTBAa KHCIIOT,
OCHOBAaHMM W COJIeM B CBET€ TMPEJCTABICHUH 00 d3JIEKTPOIUTUYECKOM
nuccouuannu. KauectseHHble peakny Ha HOHbBL. [[OHATHE O THAPOIU3E COJIEH.

Xumuueckuil IKcnepumenm:

O03HAKOMJIEHUE C MOJCIISIMU KPUCTAIIMYECKUX PEHIETOK HEOPTaHUYECKHUX
BEUIECTB — METAJUIOB M HeMeTayuioB (rpadura M ajiMasza), CIOXHBIX BEIIECTB
(xJopua HaTpus), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHYECKOW peaKiuu
OT BO3JICUCTBHS paA3IUYHBIX (HAaKTOPOB, MCCIEIOBAHUE AIIEKTPOIMPOBOTHOCTH
pacTBOpPOB BEIIECTB, IMpollecca JAUCCOIMAIMU KHUCIOT, IIeJoueld | coJieH
(BO3MOXHO  KCIOJIb30BaHME BHJACO MaTEpUaJOB), IMPOBEJIECHHUE  OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPU3HAKK  MPOTEKAHUS  peakluil  HOHHOro  OoOMEHa
(oOpazoBaHue oOcajka, BbIJEJIEHHE Ta3a, OOpa3oBaHHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  peaKIui
(ropeHue, peakiuu pa3iioKeHUs, COCIMHEHUs), paclo3HABAaHUE HEOPTaHUYECKUX
BEIIECTB C TOMOIIBID KAYECTBEHHBIX pEakKlMil Ha HWOHBI, PpEIICHUE
AKCIEPUMEHTAIbHBIX 3a]1a4.

HeMmeTaibl 4 MX coeIMHEHUSA

OO6miast xapakTepucTHKa rajaoreHoB. (OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue u (Gu3nyeckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOT€HOB. XUMHUYECKHME CBOWCTBA Ha TMpUMEpe  XJopa
(B3aMOJICCTBUE € MeETAJJIaMU, HEMETa/laMH, IlejioyaMu). XJIOPOBOJIOPOI.
ConsHass KuCIIOTa, XMMUYECKUE CBOMCTBA, IOJyYECHHE, NMPUMEHEHHE. [lericTBue
XJIOpa M XJIOPOBOJOPOJA HA OPraHMW3M YeJIOBEKa. BakHeWlne XJIOpHUAbl U UX
HaXO0XJICHUE B IPUPO/IE.

Oo6mas xapaktepuctuka ameMeHToB VIA-rpynmbei. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIE CTENEeHU okucieHus. CTpoeHue U (PU3MUECKHUE CBOWMCTBA
MIPOCTHIX BEIIECTB — KUCIOPO/Ia M CePhI. AJUIOTPOITHBIE MOAU(PUKAIINK KHCIOPOIa
U cephl. XUMHUYECKHE CBOMcTBa cepbl. CepoBOIOpOA, CTpoeHue, (Pu3nyecKue M
XuMuuyeckue cBorctBa. OKCHABI Cepbl KaK MPEACTABUTEIN KHCIOTHBIX OKCHJIOB.
CepHas kwuciora, (Qu3nueckue © XHMHYECKHE CBOMcCTBa (0OmHME Kak
NPEICTaBUTENsl Kjlacca KHUCIOT U crenuduieckne). XUMUYECKHE pPEaKIuH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOC00a TOJYYeHHUsS] CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucioThl. CoMu CEpHOU KUCIOThI, KAUECTBEHHAs peaKiys Ha
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cynb(ar-uon. Haxoxxnenue cepbl u €€ COCAMHEHHH B TPHUPOAE. XUMHUYECKOE
3arpsA3HEHHUE OKPYXAIOIIE Cpenbl COEANHEHUAMH CEPbl (KUCIOTHBIE JOXK]H,
3arpsi3HEHUE BO3/AyXa U BOJIOEMOB), CIIOCOOBI €r0 PEI0TBPAILICHHUS.

OO6mas xapaktepuctuka 371eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XAapaKTEPHBIE CTENIEHU OKUCIEHHS. A30T, pacnpOCTpaHEHHE B MPUPOJIE,
busznueckre U XUMHUECKUe cBoCTBa. KpyroBopoT azora B npupoje. AMMHUaK, ero
busnueckre U XUMUYECKHUE CBOMCTBA, MOJyYyeHue u npuMmeHeHue. Coiam aMMOHUS,
uX (pU3NYECKHe U XMMUYECKUE CBOMCTBA, puMeHenne. KauecTBeHHas peakuus Ha
MOHBl aMMOHHMS. A30THas KHCIIOTa, €€ MoJydeHue, (PU3NYeCKue U XUMHYECKHE
cBoOiicTBa (0OIME Kak TMpEeJACTaBUTENS KJlacca KHUCIOT U Clenu(pUYEecKue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MHHEpaIbHBIX
ynoopeHnii. XUMUYECKOE 3arpsi3HEHUE OKPY>KaIOIIEH CpeJibl COeTMHEHUSIMU a30Ta
(KUCITOTHBIE IO, 3arps3HEHUE BO3JyXa, MOYBBI U BOJIOEMOB). Docdop,
ajutoTponHele Moaudukauuu (ocdopa, duzmyeckue M XUMUYECKHE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaora, Pu3MUeCKue U XUMUUECKHUE CBONUCTRA,
nosydenue. Mcnonb3zoBanue hochatoB B KauecTBE MUHEPATIbHBIX YAOOPEHUH.

O6mas xapakrtepuctuka 3nneMeHToB |V A-rpynmnbel. OcOOEHHOCTH CTPOCHHS
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKUCIEHUs.  YTJIEpoJ,  aJuIOTPOIHbIE
MoauduUKalMy, pacnpocTpaHEHUEe B Tpupose, (pusnueckue U XUMHUYECKHUE
cBoiicTBa. Ancopouus. Kpyrosopor yriepona B npupoje. Okcuabl yriepoja, ux
dbu3nyeckue W XUMHUYECKHE CBOWCTBA, JICUCTBUE Ha JKUBBIE OpPraHU3MBI,
MOJIydEHUE W TPUMEHEHHUE. DKOJOTMYECKUE MPOOIEMBbI, CBSI3aHHBIE C OKCHIOM
yraepoaa (IV), rumore3a rino0ambHOr0 MOTEIVIEHUS KIMMaTa, MNapHUKOBBIN
s dekt. YronpHas KucaoTa v €€ coyid, ux (PU3nUecKue U XMMUUYECKUEe CBOWCTRA,
noiydyeHue u npumeHenwe. KadecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Ucnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM
XO35MCTBE.

[TepBoHauanbHbIe TOHATUSA 00 OPraHUYECKUX BEHIECTBAX KAK O COCUHEHUSIX
yriepojaa (MeTaH, 3TaH, TUJICH, alleTUJICH, 3TaHOJ, TJIMIIEPUH, YKCYCHAsI KUCJIOTA).
[IpupogHbie HMCTOYHWKK YTIIEBOJOPOAOB (Yyrojib, NPUPOMHBIN Ta3, HEDTH),
NPOIYKThI UX TepepaboTku (OEH3WH), UX POJb B OBITY W MPOMBIIUICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKU BXKHBIX BEIIECTBAX: KUPaX, OCNKaX, YriieBoJgax — U UX
poi B KHM3HM 4YeloBeKa. MarepuaibHOE €IMHCTBO OPraHUYECKHX U
HEOPTraHWYECKUX COCTMHEHUH.

Kpemnuii, ero ¢musnueckue HM XHMHYCCKHE CBOWCTBA, IIOJYYEHHE U
npumeHenue. CoenvHeHus KpemHusi B mnpupone. OOmue mupeacraBieHus 00
okcusie kpemuus (IV) u kpemHueBor kucinore. CHIHMKAThI, X UCIOJIb30BaHUE B
OBITYy, B TIPOMBIIINICHHOCTH. BakHelIne CTpOUTeNbHbIE MaTepHalbl: KepaMuKa,
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CTEKJIO, IIEMEHT, OeTOH, kene300eToH. [IpobiemMpl 6€301MacHOTO HCITOIb30BAHUS
CTPOUTENIbHBIX MAaTEPUAIOB B IOBCEHEBHOM JKU3HU.

Xumuueckuil IKcnepumenm:

H3ydeHrne o0pa3IoB HEOPTraHUYECKHUX BEIIECTB, CBOMCTB COJISTHON KHCJIOTHI,
IIPOBEJICHNE KAUYECTBEHHBIX PEAKIMi Ha XJIOPUJ-UOHBI U HAOIIOJICHUE NMPU3HAKOB
UX TPOTEKAaHUsI, OMBITHI, OTpaKarolre (U3NYECKHEe M XHMHYECKHE CBOMCTBa
TraJIOTeHOB M WX COEJWHEHHH (BO3MOXKHO HCIIOJIb30BaHUE BHIEOMATEPHAIIOB),
O3HAKOMJIECHME C 00paslaMu XJIOPUAOB (TaJOT€HUIOB), O3HAKOMIICHHE C
oOpaslamu ceppl M €€  COeOUHEHUSMH  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpUAJIOB), HAOJOIEHHE Tpoliecca OOyIIIMBaHUsL caxapa Mo JeUCTBHEM
KOHILICHTPUPOBAHHOM  CEpPHOM  KHUCJIOTHI, H3Yy4YCHHE XUMHUYECKUX CBOWCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEICHUE KAYECTBEHHOW peakluK Ha Cyibdar-
WOH W HaOIIOJIeHUE Mpu3Haka e€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3NYECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCAMHEHHH (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEepUaioB), oOpasaMu a30THBIX U (POCHOPHBIX yIOOpPEHUH, MOJIyYeHHE,
cobupaHue, paclio3HaBaHME W M3YYEHHUE CBONCTB aMMHaKa, MPOBEJICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHMS U PocdaT-uOH U U3yUYEHUE MPU3HAKOB
UX IIPOTEKaHUsl, B3aUMOJICVCTBUE KOHLICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO HCIMOJIb30BaHUE BUJIEOMATEPUAJIOB), M3y4YEeHUE MoJIeNen
KPUCTAJUTMYECKUX PEemETOK anMmasza, rpadura, QyiiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTHUBOTrasza, MoJiydeHUue, COOMpaHue, pacrno3HaBaHUE U U3Y4YCHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX PEaKIUi Ha kapOoOHAT U
CUJIUKAT-MOHbl M W3yYCHUE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMIICHUE C
MPOAYKIHMEN CUJIMKATHOW NPOMBIIUIEHHOCTH, PEIICHUE 3SKCIEPUMEHTAIBHBIX
3a7a4 o TeMe «BaxxHenmme HeMeTallIbl U UX COCIMHEHUS.

MeTayibl 1 MX COeIMHEHUS

OO0mast xapakTepUCTHKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxeHus B llepumommueckon cucreme xumuudeckux osnemeHros J[. .
MenneneeBa u cTpoeHusi aromoB. CTpoeHHEe MeTauioB. MeTamindeckas CBs3b U
METaJUIM4YeCKasi  KpUCTaUIMYecKas  pemiéTka.  DJIEKTPOXUMHUYECKUH  psll
HanpspkeHUu MetaiioB. Ousnyeckne u XUMUYECKUE CBOMCTBA MeTauioB. O0mue
CIOCOOBI TONYYeHHUS] MeTaioB. [loHATHE O KOPPO3WU METAIJIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, JIOPATIOMHHHM,
OpoH32a) ¥ UX MPUMEHEHHE B OBITY U IPOMBIIIUICHHOCTH.

[llenounsle mMeTasuibpl: noyo)keHUE B llepuoanyeckoin cucremMe XMMHAYECKHUX
snemeHtoB JI. M. MeHneneeBa, CTpOCHHME HMX aTOMOB, HAaXOXJICHUE B MPUPOJE.
du3znuecKue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpusi U Kanus). OKCUIbl U
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TUJIPOKCUZIBI HATpUsi W Kaius. [IpruMeHeHWe WENOYHBIX METAUIOB W HX
COCJIMHCHMHU.

[IlenouyHo3eMeIbHBICE METaIbl MAarHMd W KaJbl[Mi: TIOJIOKEHHE B
[Iepuonnueckoii cucremMe xumudeckux siemeHToB 1. M. Menneneesa, ctpoeHue
MX aTOMOB, HAX0X/JICHUE B ITpUpoic. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MarHust
U Kaiblius. Baxueline coequHEeHHS Kalblus (OKCHI, THIAPOKCHI, COJIN).
JKécTKOCTh BOIBI M CIOCOOBI €€ yCTpaHEHUS.

AnoMHUHUH: TI0JIO)KEeHUE B [leproinueckoi cCUCTeMEe XUMMUYECKUX SJIEMEHTOB
. U. MenaeneeBa, CTpOE€HHE aToMa, HaxXxOxAcHWE B mpupoae. duszmueckue u
XUMUYECKHE CBOMCTBA aIFOMUHHSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
AJTIOMHHMUS.

Kenezo: nonoxkenue B [lepnoandeckoil cucreMe XUMUUYECKUX 3JIEMEHTOB /.
N. MengeneeBa, CTpoeHME aroma, HaxOXJIeHUE B mpupoae. DuUznyeCKUe WU
XUMHYECKHe CBOMCTBA kene3a. OKCubl, ruipokcuibl U con xenesa (1) u xxenesa
(1), ux coctaB, CBOMCTBA U TIOJTyYCHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJICHHE ¢ oOpasllaMd METAIOB U CIUIaBOB, WX (PU3HMUYECKUMHU
CBOMCTBaMH, M3Y4Y€HHE  PE3yJIbTaTOB  KOPPO3UU  METAIOB  (BO3MOKHO
UCIIOJIb30BaHUE BHUCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBHUS OKCHJA
KaJIbIIUS W HATpUs C BOJAOW (BO3MOXKHO HCIIOJIb30BAHUE BHUEOMATEPUAIIOB),
VCCIIEIOBAaHNUE CBOMCTB KECTKOM BOJBI, MPOILECCA TOPEHHUS KeJIe3a B KUCIOPOJIE
(BO3MOXHO  HCMOJIb30BAaHWE  BUJIEOMATEpPUANIOB), MPU3HAKOB  MPOTEKAHUS
KAQUECTBEHHBIX PEAaKIMi HA WOHBI: MarHus, KaJblMs, aTIOMUHHUS, [IMHKA, JKEJIe3a
(I u xenesza (11), mexu (11), HaOMOACHKME W ONMCAHUE MPOIIECCOB OKPAIIMBAHHMS
JIaMEHU MOHaMU HaTpus, Kalus W Kaiblug (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEpPUAJIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THMAPOKCHIA AITFOMUHHUS
Y TUJIPOKCHUA IUHKA, PEIIEHUE SKCIIEPUMEHTAIbHBIX 3a/]1a4 1o Teme « Baxxneunmue
METAJJIbl U UX COCUHCHUS.

XuMHS M OKPYKAOILIAA cpeaa

BemecrBa u Marepuansl B MOBCEIHEBHOW JKU3HM 4eEJIOBEKAa. be3omacHoe
WCIIOJIb30BAaHUE BEIICCTB M XUMHUYECKUX peakiuii B ObiTy. IlepBas momomib mpu
XUMHYECKUX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arpsA3HEHHUE OKpYX arlleil cpeabl (MpeaenbHas I0MyCcTUMAas
KOHIIeHTpanus Beuiects, nainee — [1/IK). Ponp xuMun B pelieHn 3K0I0THYECKUX
pooeMm.

Xumuueckuii IKcnepumenm:

H3y4deHrue oOpa3loB MaTepuajioB (CTEKJIO, CIUIABBI METAJUIOB, MOJHUMEpPHBIC
MaTepHuasbl).

Mesicnpeomemnvle ceazu
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Peanuzanus MeXIpeIMETHBIX CBs3ed NpU HM3YYEHMM XMMHUHU B 9 Kiacce
OCYILIECTBIISIETCSl 4Ye€pe3 HCIIOJIb30BAHME KakK OOIIMX €eCTECTBEHHO-HAayUHBIX
HNOHATUMN, TaK U MOHATHH, SBISIOIINXCS CUCTEMHBIMH JJIsl OTJEJIbHBIX MPEIMETOB
€CTECTBEHHO-HAY4YHOI'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHSATHUS: HAay4HbIH (DakT, TUIIOTE3a, 3aKOH,
TEOpHs, aHajdu3, CHUHTE3, KilaccuuKanus, MEePUOAUYHOCTh, HAOMIOIEHHE,
OKCIIEPUMEHT, MOJCTUPOBaHUE, HU3MEPEHUE, MOJETb, SBIEHUE, IAaPHUKOBHIN
3¢ deKT, TeXHOIOTHS, MAaTEPHUAITHI.

®dusuka: MaTtepusi, aTroM, OHIIEKTPOH, IPOTOH, HEHTPOH, HOH, HYKIH],
M30TOMBI, PAAMOAKTHBHOCTb, MOJIEKYNA, JJIEKTPUYECKHH 3apsi, MPOBOJHUKH,
HOJTYIPOBOJHUKHU, JUDICKTPUKH, (OTODIEMEHT, BEIIECTBO, TEJIO0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTD, KpUCTAIIITNIECKAsI
peméTka, CruiaBbl, (PU3MUECKUE BEIMYUHBI, CAUHUIIBI W3MEPEHUS, KOCMUYECKOE
POCTPAHCTBO, TUIAHETHI, 3BE3/b1, COMHIIE.

buonorusi: ¢dotocunres, npixanue, Ouocdepa, PKOCUCTEMA, MHUHEPAIbHBIE
yIoOpeHus, MUKPO3JIEMEHThI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHbIE MOPOJBI,
MI0JIE3HBIE UCKOTIaeMbI€, TOTLTUBO, BOAHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 110
XNUMHUHU HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yJbTaThl OCBOECHHMS IPOrpaMMbl OCHOBHOI'O OOIIEro
o0pa3oBaHUs JOCTUTalOTCS B XO0Ji¢ OOYy4YEeHHS XMMHUHU B E€IUHCTBE Y4YEOHOU U
BOCIIUTATENIbHOU JESTEILHOCTA B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUNCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU IICHHOCTSIMU, TPUHSITHIMU B
oOliecTBe MpaBUJaMU MU HOpPMaMHU IIOBEJIEHUS M CHOCOOCTBYIOT IIpolieccam
CaMOINO3HAaHUs, CAMOPA3BUTHUS U COLIMAIIA3AIMN O0YYarOIINXCS.

JIMYHOCTHBIE  pe3yNbTaThl  OTPAXAIOT  TOTOBHOCTh  OOyYarouIuxcs
PYKOBOJCTBOBATbCA CHCTEMON TMO3WUTHUBHBIX IIEHHOCTHBIX OPHUEHTAlUA W
paclIMpeHne OMbITa AEATEIbHOCTA Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpHOTHYECKOTO BOCTIMTAHMS

LEHHOCTHOI'O OTHOILLIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
U HAaydyHOMY HAcJEeAWI0, MOHMMAaHWA 3HAYCHUS XMMHYECKOM HayKH B JKU3HU
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU WH(pOpMAIHEH O
NEPEOBBIX JOCTHKEHUAX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpPa U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUS

NpEACTaBICHUS O COLUMAIbHBIX HOpPMax W MpaBUIaX MEXKINYHOCTHBIX
OTHONIIECHUH B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM, TBOPUECKOW W JPYrUX  BUJAX
JeSITEIbHOCTA, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JESATEIBHOCTH TpHU
BBITIOJIHEHUU Y4E€OHBIX, TI03HABATEJNbHBIX 3a/lay, BBIMOJHEHUU XUMHUYECKUX
AKCIIEPUMEHTOB, CO3/JaHUU YU€OHBIX MPOEKTOB, CTPEMIICHHUS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B Tpolecce HTOW ydyeOHOM JesATeIbHOCTH, TOTOBHOCTH
OLICHMBATh CBO€ TOBEACHUWE M TIOCTYNKH CBOUX TOBAapUIIEH C MO3UIUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUN MOCTYNKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA:

MHUPOBO33PEHUYECKHUE TPEICTABICHUS O BEIIECTBE M XMMHYECKON PpEAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM MU COCTAaBIISIONIUE
OCHOBY /I TOHUMaHUSI CYIIHOCTH HAYYHOH KapTUHBI MHUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS NPUPOJBI, B3aUMOCBS3SX 4YEJIOBEKAa C
IIPUPOTHOMN CPENION, O POJIM XMMHUU B ITO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

M03HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHMM IO
XUMHUU, HEOOXOIUMBIC NJii OOBSCHEHHUS HAOJI0JIaeMbIX IPOIECCOB U SBJICHUH,
N03HABATEIbHON, MH(OOPMAIIMOHHOW M YHUTATENIbCKOM KyJIbTYpbl, B TOM 4YHUCIE
HaBBIKOB CaMOCTOSATEIbHON paboThl C y4eOHBIMH TEKCTaMH, CIPAaBOYHOU
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JUTEPATypOr, TOCTYIHBIMH TEXHUYECKUMH CpPEJICTBAMH WH(OPMAITMOHHBIX
TEXHOJIOTUH;

UHTEpPEC K OOYUYEHHIO M TO3HAHWIO, JF0003HATENIbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €aMOOOpa3OBaHMIO, MPOEKTHOW H  HCCIEI0BATEIbCKOMN
JeSITENIbHOCTHA, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTU W YPOBHSA OOy4YeHUS B
JIaJbHEUIIIEM;

4) popMUPOBaAHNS KYJILTYPbI 3I0POBbSI:

OCO3HaHUE IIEHHOCTH >KW3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY
3I0pOBbIO, YCTAaHOBKM Ha 3JI0POBBIM 00pa3 »KWU3HH, OCO3HAHUE IOCJIEICTBUNA U
HEMPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS AIKOTOJIs, HAPKOTUKOB, KYpPEeHHSI),
HEOOXOIMMOCTH  COONIOJIEHUS TMpaBWil 0E30MaCHOCTH TPU  OOpaIllEHUU C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEaIbHOM KU3HM;

5) Tpy10BOro BOCIUTAHMS

MHTEPEC K MPAKTHUECKOMY U3yUYeHHUI0 Tpodeccuil u Tpyaa pa3auyHoro poja,
yBaXEHHUE K TPYAy M pe3ysibTaTaM TPYJOBOM JEATEILHOCTH, B TOM 4YHCJE Ha
OCHOBE IIPUMEHEHHS TPEAMETHBIX 3HAHUM 1O XUMHU, OCO3HAHHBIM BBIOOD
WHJMBUIYaTbHON TPACKTOPUU MPOJIOJDKEHUST 00pa30BaHUs ¢ yU€TOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenIHo#M npohecCuOoHANIBHOMN IEATeIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATLCA B MPO(ecCHoHaTLHON Cpeie;

6) 3K0JIOrM4€eCKOro BOCIUTAHUS:

AKOJIOTMYECKH LEJIECO00pPa3HOE OTHOIICHHE K NPHUPOAEC KaK HCTOYHUKY
KU3HHU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHMS, MOHUMAaHUE [IEHHOCTH 310POBOIO U
Oe3omacHoro oOpa3a KU3HH, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
(U3HUECKOMY M TICUXHUYECKOMY 3J0pPOBBIO, OCO3HAHME LIEHHOCTH COOJIIOJCHHUS
npaBuJl O€30MIaCHOTO MOBEEHUS MPU PadOTE C BEIIECTBAMU, a TAKXKE B CUTyalUAX,
YTPOXKAIOIIKUX 3[I0POBBIO U )KU3HU JIIOACH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSI, MOJydaeMble MPU U3YYECHUU XUMHH, IS
peleHns 3aaa4, CBA3aHHbBIX C OKPYKAOLIEH IPUPOJHON CPEIOH, IS TOBBIIICHUS
YPOBHSI  DKOJOTHYECKOM  KYJIBTYpPhl, OCO3HAHUS TJOOATBHOTO  XapakTepa
AKOJIOTHYECKUX MPOOJIEM M TMyTeH HMX peNIeHUs MOCPEICTBOM METOJOB XUMUH,
AKOJIOTMYECKOTO MBIILICHUS, YMEHUSI PYKOBOJICTBOBAaThLCS UM B MO3HABaTEIbHOM,
KOMMYHUKATHUBHOW U COLIMAJILHOM MPAKTHUKE.

METANIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeranpeaMeTHBIX PE3YNbTATOB BBIJCISAIOT 3HAYUMBIC JISI
dbopMupoBaHUST MHUPOBO33pEHUS] OOIICHAyYHbIE TOHATHS (3aKOH, TEOpHs,
NPUHITAI, TUTIOTe3a, (aKT, CUCTeMa, MPOIIEeCC, SKCIEPUMEHT U JIPYTroe.), KOTOphIE
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YYCOHBIX TpPEIMETax M TMO3BOJISIIOT Ha
OCHOBE 3HaHUUN U3 ATUX MpeAMETOB (GOPMUPOBATH MPEACTABICHUE O IIEJIOCTHOM
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HAyYHOU KapTHHE MHUpA, U YHUBEPCAIbHbIC yueOHbIe eicTBUS (ITO3HABATEBHEIE,
KOMMYHUKaTUBHbBIC, PETYJIATUBHBIC), KOTOphIE 0OecrmeunBaroT (GopMupoBaHue
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOU
NeSITENHbHOCTH.

Ilo3naBaTebHbIE YHHBEPCAJIbHbIE y4eOHbIE 1eiicTBUS

Ba3oBble Jjoruueckue 1eiicTBUA:

YMEHHSI HCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHUI: PacKphIBaTh CMBICT XMMHUYECKUX MOHSTHM (BBIIEISATH UX XapaKTEpHbIC
NPU3HAKK, YCTAHABJIMBATh B3aUMOCBSA3b C JIPYTMMHU TOHATHUSAMH), MCIOJIb30BATh
MOHSATHS JUIsl OObSICHEHUS! OTACIIbHBIX (DAKTOB U SIBICHUM, BHIOUPATH OCHOBAHUS U
KPUTEPUH JUIS KIIacCU(PUKAIUKA XMMHUYECKUX BEIIECTB M XUMUYECKHUX PpEaKIIuil,
YCTaHABJIMBATh MPUYMHHO-CICACTBEHHBIC CBS3M MEXKIY OOBEKTaMU H3y4YEHUS,
CTPOUTH JIOTUYECKHE PACCYXACHHS (MHIYKTHUBHBIC, JCTYKTUBHBIC, 110 aHAJIOTHN),
JIeJIaTh BHIBOJIbI U 3aKTIOYCHMUS;

YMEHHE TPUMCHATH B TIPOIECCE TIO3HAHUSA TOHATHSA (NIPEAMETHBIC W
MeTanpeIMETHBIE), CHMBOJIMYECKHUE (3HAKOBBIC) MOJIEITH, UCIIOJIb3yeMbIE B XHMHUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIC B XUMUU MOJICIbHBIC TIPEICTABICHUS —
XUMUYECKUN 3HAK (CHMMBOJI D3JIEMEHTAa), XUMHYecKas ¢GopMmylia U YypaBHEHUE
XUMUYECKOW peakiny — MNP PEIICHUH y4eOHO-TI03HABATENbHBIX 3aJ1a4, C y4€TOM
ATUX MOJICTBHBIX TIPEJICTABICHUN BBIABISATH W XapaKTEPU30BaTh CYIIICCTBCHHBIC
MPU3HAKN U3YYaeMbIX O0OBEKTOB — XUMHUYECKUX BEIIECTB M XUMUYECKUX PEAKITUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, PUYMHHO-CJICACTBEHHBIC CBS3U U
POTUBOPEYUHS B H3y4aeMbIX MPOIECCaX U SBICHUIX.

Ba3oBble uccienoBarelbcKue AeCTBHS

YMEHHE MCIOJIb30BaTh IOCTABJICHHBIE BOMPOCHI B KAUE€CTBE HUHCTPYMEHTA
MO3HAHWSA, a TakKe B KadeCTBE OCHOBHI s (DOPMUPOBAHHUS THIIOTE3BI II0
IPOBEPKE MPABUIILHOCTH BBICKA3hIBAEMBIX CYXKICHUMN;

NPUOOPETEHHE ONBITA 0 TUIAHWUPOBAHUIO, OPTaHU3ANMH W TPOBEICHUIO
YUYCHUYECKUX JKCIIEPUMEHTOB, yMEHUE HalIoJaTh 3a XOJOM Ipolecca,
CaMOCTOSATEILHO MPOTHO3UPOBATH €T0 PE3YNbTAT, (OPMYITHPOBATH 0000IIEHUS U
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEIEHHOTO OIBITA, UCCIEOBAHMS, COCTABIATh OTYET
0 MPOJIETTaHHOM padore.

Pa6Gora c nnopmanmeii:

yMEHHE BBIOMpaTh, AHAIM3UPOBATH W WHTEPHPETUPOBATH HH(POPMAITUIO
Pa3TUYHBIX BUJIOB U (HOPM MPECTABICHUS, MOJIYIaeMyI0 U3 Pa3HbIX NCTOYHUKOB
(HaygHO-TIOMYJISIpHAsE  JIUTEpaTypa XUMHUYECKOTO COJEpKaHUS, CIPABOYHBIC
nocoOusi, pecypcbl MHTepHETa), KPUTUUYECKU OICHUBATH MPOTUBOPEUUBYIO H
HEJ0CTOBEPHYIO MHPOPMAIIHIO;
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YMEHHE TPHUMEHSITh Pa3jIuvHble METOJbl U 3aIPOCHl MIPU TOMCKE U OTOOpE
uH(GOpPMAIIMM U COOTBETCTBYIONIUX JaHHBIX, HEOOXOJUMBIX JUISl BBITIOJIHCHHUS
y4eOHBIX U MO3HABATEIbHBIX 3aJ/1a4 OMPEICIEHHOTO THUIIA, TPUOOPETEHHE ONBITA B
00JacTH  HMCHOJB30BaHUS  WH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCTIOJIb30BAHUS PA3IMYHBIX TTIOUCKOBBIX CHUCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMAIBHYIO (POpMy MpeAcTaBiIeHUs] UHPOPMAIIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJa4dl HECIOXXHBIMU CXEMaMH, JAuarpaMMaMu,
apyruMu popmamu rpa@uku U KX KOMOMHAIIUSIMU;

yMEHHE HCIOJb30BaTh M AaHAJIM3UPOBATH B TIpolecce y4eOHOU W
UCCJIeIOBATEIbCKON JESATENbHOCTH MH(DOPMAIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIMCTBA M TPAHCIIOPTa HA COCTOSHHE OKPYKAIOIIEH MNPUPOIHOM
Cpenpbl.

KoMMyHUKATHBHbIE YHUBEPCAJIbHbIE YUeOHbI€ 1eiiCTBUSI:

yMEHHUS 3aJaBaTh BONPOCHl (B XOA€ Juajora W (WIM) JIHUCKYCCHH) TIO
CymiecTBy  oOCykgaemMol  Tembl, (QOpMYJIHpOBaTH CBOU  TPEIIOKCHHUS
OTHOCHTEIFHO BBITIONHEHUS TPEUI0KCHHOH 3a/1a4H;

YMEHUS  TPEACTABIATh  TMOJYYCHHBIE  pe3ydbTaThl  MMO3HABAaTEIbHOU
JCSITENFHOCTH B YCTHBIX M THUCHBMEHHBIX TEKCTaxX; JelaTh MPE3CHTAIHI0
pe3yabTaTOB BBIMOJHEHUS XHMHUYECKOTO JKCIEepUMeHTa (J1abopaTOpPHOTO OIMBITA,
71a60paTOpHOM pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MTPOEKTA);

YMEHHSA Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABaTENIbHOM M HWCCIEIOBATEIbCKON  JEATENbHOCTH  TPH  PEIICHHUH
BO3HUKAIOIIUX MPOOJIEeM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB M COTJIACOBAHMS
no3utuii (oOCyXaeHUs,, OOMEH MHEHUSMHU, «MO3TOBBIC IITYPMBI», KOOPIUHAIIHSI
COBMECTHBIX JECHCTBUM, OIPENEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOM pabOThI U APYTHE).

PerynsiTuBHBIE YHUBeEPCAJbHbIE YUeOHbIE el CTBUS:

YMEHHE CaMOCTOSITENIbHO OMNPEACATh WLENHU JESTENbHOCTH, IJIaHHUPOBATh,
OCYILIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENHHOCTD, BEIOMpPATh Hanbosiee 3(hPeKTUBHBIE CITOCOOBI PEIICHUsT yIeOHBIX U
MO3HABATEIBHBIX 3a/a4, CaMOCTOSATEIBHO COCTABISITh WJIH KOPPEKTUPOBATH
IPEIIOKEHHBIA AJITOPUTM JIEWCTBUM TIPU BBINOJHEHUM 33JaHUM C Y4YETOM
MOJIyYCHHSI HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX,
OLICHHMBAaTh COOTBETCTBUE IMOJIyUEHHOTO pe3yjbTaTa 3asBICHHOM LEIH, YMEHHUE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraeMble B YCJIOBUH 3aJaHUH.

MNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMETHBIX pe3yJbTaTOB IO OCBOCHHMIO OO0S3aTEIBHOIO
colepKaHus, YCTAHOBJICHHOTO JMaHHOW (enepalbHOW pabodeil mporpaMMmon,
BBIJICJISIIOT: OCBOEHHBIE OOYYAIOIIMMUCS HAy4yHbIE 3HAHMS, YMEHHS M CIOCOObI
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JNEUCTBHM, crenuuueckue Id TPEAMETHONM o0macTh  «XHUMHS», BHJIBI
NEATEIbHOCTH 1O  MOJYYEHHIO HOBOIO  3HAHUS, €ro HWHTEpIpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYAITUSX.

K xoniy oOydenus B 8 kiacce npeaMeTHbIe pe3yibTaThl HA 6a30BOM yPOBHE

JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

e PpACKpBIBATh CMBIC] OCHOBHBIX XUMHUYECKHX IOHSATHI: aTOM, MOJIEKYIA,
XUMUYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJTHOPOHAS), BAJIGHTHOCTb, OTHOCUTENIbHAS aTOMHAsi U
MOJIEKYJISIpHAasi Macca, KOJIMYECTBO BELIECTBA, MOJb, MOJIIPHAs Macca,
MaccoBasi J10JIs XMMHUYECKOTO JJIEMEHTA B COSIMHEHUH, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCJICHMsS, XMUMHUYECKasl peakius, KiaccUu(puKaius peakiuid: peaxiuu
COCAMHEHUS, PEaKIUu pa3JIoKEHUs, PEaKIUu 3aMEIICHUs, pPEeaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIIMH, TEII0BOU A((EKT peakiuu,
AIpO aTOMa, DJIEKTPOHHBIM CJOM aroma, aToMHasi OpOWUTalb, pPagUyC
aToMa, XUMHYECKas CBS3b, MOJIAPHAs U HEMOJISipHAs KOBAJCHTHAsl CBSI3b,
WOHHAs CBs3b, MOH, KaTHOH, aHWOH, PAcTBOpP, MAacCOBas JIOJS BEIIECTBA
(TIpolieHTHAsl KOHIICHTPAIIUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MIPUMEHSITh ATH TIOHSTUS MPU OMMCAHUU BEIIECTB U UX MPEBPAILICHUII;

e HCIOJIb30BaTh XUMUUYECKYI0 CHUMBOJMKY JJIS COCTaBieHUs (popmyin
BEIIECTB U YPABHCHUN XUMHYECKUX PEAKIUN;

e OIpENENsATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENEHb  OKHUCJICHUSI  DJIEMEHTOB B  OMHApHBIX  COCAMHEHUSIX,
MPUHAJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy COCIMHEHUH 10
dbopmynaMm, BHJ XUMHYECKOM CBsI3U (KOBaJ€HTHAas M HOHHAs) B
HEOPraHUYECKUX COCTUHCHHUSIX;

e packpsiBaTh cMmbica [lepunomnueckoro 3akona J[I. WM. Mengeneena:
JEMOHCTPUPOBATh MOHUMAHUE TEPUOAUYECKOM 3aBHCUMOCTH CBOWCTB
XUMUYECKUX 3JIEMEHTOB OT UX MojoxkeHus B Ilepumoamueckoil cucreme,
3aKOHOB COXPAHEHMSI MacChl BEHIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHUsI, 3aKOHa ABOTrajpo;

e ONHUCHIBATh W XapakTepuzoBaTh TaOIMuHyto Qopmy Ileproguueckoit
CUCTEMbl XHMMHMUYECKHUX OJJIEMEHTOB: pa3jiuyaTh [OHATHS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y, maneie u
0oJbIIIME TIEPHOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabmune «llepmomuueckass cucrema xumudeckux osiaemeHtoB JI. .
MeHnneneeBay C UHUCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




XUMHUYECKUX DJIEMEHTOB (COCTaB | 3apsij A/pa, 00IIee YUCIO IEKTPOHOB
U pacIpeIeICHHE UX 0 DJICKTPOHHBIM CJIOSIM);

KJIacCU(UIIMPOBATH XUMUYECKUE DIJIEMEHThI, HECOPraHUYECKUE BEIECTBA,
XUMHUYECKHE peakiuu (10 YUCIy W COCTaBY YYACTBYIOIIMX B PEAKIIMH
BEIIECTB, MO TEII0BOMY 3 (DexTy);

XapaKkTepu3oBaTh (OMUCHIBATH) OOIIME XHUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPKAasi OMUCAHUE MPUMEPAMU MOJEKYIISPHBIX
YPaBHEHHI COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIHIA;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTU OT UX KaU€CTBEHHOIO
COCTaBa, BO3MOXKHOCTHM MPOTEKAHUS XHUMHUYECKUX TPEBpaALICHUN B
Pa3IUYHBIX YCIOBUSX;

BBIYHUCIIATh OTHOCHUTCIBHYIO MOJICKYJISPHYIO M MOJSPHYIO  MacChl
BEIIIECTB, MAacCCOBYIO JIOJIO XHUMHYECKOrO JjieMeHTa 10 (opmyre
COEIMHEHHUsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYCCKOHN PEaKInu;

PUMEHSATh OCHOBHBIC OIEpaIliy MBICIUTEIBHON JIEATEIbHOCTH — aHAIIN3
U CUHTE3, CpaBHEHHUE, 0000IIeHHEe, CHUCTeMaTU3alluio, KiIacCU(PUKAIIUIO,
BBISIBJICHUE TIPUYMHHO-CJICJICTBCHHBIX CBS3€H — I M3y4YeHUS CBOWCTB
BEIICCTB W XUMHUYECKHX PEaKIHUH, €CTCCTBEHHO-HAYYHBIC METO/IbI
MO3HaHUsI — HAOJIOJICHUE, HU3MEpPEHUE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peayIbHBIN U MBICIICHHBIN);

CIEN0BaTh  IpaBWIaM  TMOJb30BAHUS  XUMHUYECKOM  TMOCYJIOM W
7a00paTOpHBIM  O0OpPYJIOBAaHUEM, a TakKe IMpaBWaM OOpallleHHus ¢
BEIIECTBAMA B COOTBETCTBUM C WHCTPYKIUSMU II0 BBITIOJHECHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJIYYCHUIO W COOMPAHHIO
razoo0pa3HbIX BEHIECTB (BOJOPOJAa M KHCIOPOJA), MNPUTOTOBICHUIO
pacTBOPOB C OMPEAECIEHHON MacCOBOM JOJIEM PACTBOPEHHOTO BELIECTBA,
IJIAHUPOBATh M TPOBOJAUTH  XUMHYECKHE  OKCIEPUMEHTHI  I10
pacro3HaBaHHUIO PACTBOPOB MIEIOYEH M KUCIOT C MIOMOIIBIO0 HHIUKATOPOB
(;makmyc, heHondTanenH, METUIIOPAHXK U APYTHE).

K xoniy oOydenus B 9 kjacce npeIMeTHBIE Pe3yabTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y O0yUYAIOLIUXCS YMEHHIA:

PacKpbhIBaTh CMBICII OCHOBHBIX XWMHUYECKHX TOHSATHH: XHUMHYCCKUUN
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, TMPOCTOE BEIIECTBO,
CJIO)KHOE BEIIECTBO, BaJEHTHOCTH, DSJEKTPOOTPHUIATEIHHOCTh, CTEMEHb
OKHUCJICHUS, XUMUYECKasl PeaKilusi, XUMUYecKas CBs3b, TETUIOBOM 3(PdeKT
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEAJIEKTPOIUTHI, DJIEKTPOJIMTUYECKAS TUCCOIMAIUS, PEAKIIMA HOHHOTO
oOMeHa, Karamu3aTtop, XUMHUYECKOE paBHOBECHE, oOOpaTHUMble U
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HEeoOpaTUMBIE PEaKIMU, OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHBIE PEaKIINH,
OKHUCJIUTENIb,  BOCCTAHOBMTENb,  OKHCIEHHME W  BOCCTaHOBIICHHE,
ajoTponus, aMm(pOTepHOCTh, XUMHUYECKasi CBs3b (KOBAJIEHTHAs, MOHHAs,
METaJUTMYECKasi), KpHUCTAJUIMYECKass pemeérka, KOppo3us METaJlJIoB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuH, IMpeaeiabHO JOIMyCTUMas
koHueHTpauus [IJIK BemecTna;

WUIFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHUMHUYECKHX MOHATUA U
OPUMEHATH 3TH HOHITHUS [IPU ONMCAHUU BEUIECTB U UX MIPEBPALICHUN;
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JJIsi COCTaBJieHUS (Qopmyl
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINN;

ONPENEIATh BaJICHTHOCTh M CTENEHb OKUCIIEHUS XUMUYECKHUX JIEMEHTOB B
COCIMHEHUSIX Pa3JIMYHOrO COCTaBa, NPHUHAMICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIacCy COEIUHEHUH 1o (opmynaM, BUA XUMHYECKOM
CBs3M (KOBaJCHTHAsl, WMOHHAs, MeETaJuIMuyeckasi) B HEOPraHUYECKUX
COEIMHEHHUSX, 3apsij MOHA MO XUMHUYECKON (QopMylie, XapakTep cpeibl B
BOJIHBIX PAacTBOpax HEOPraHMYECKUX COCTUHEHUMN, TUI KPUCTAIMYECKOU
PELIETKN KOHKPETHOTO BELIECTBA;

packpbiBaTh cMbica Ilepuomnueckoro 3akona JI[. WM. MenpeneeBa wu
JEMOHCTPUPOBATh €ro IOHMUMaHWE: OMNHUCHhIBaTh M XapaKTepU30BaATh
tabnnunyto Gopmy Ilepuoanueckoid cUCTEMbl XMMHUYECKHX 3JIEMEHTOB:
paznuyaTh MOHATHUS «IJIaBHAs mnoArpynna (A-rpynmna)» U «1moOoyHas
noarpynna (b-rpynmna)», wmanble W OOJbBIIME TEPUOJBI, COOTHOCUTH
0003Ha4YeHUsI, KOTOpPhIE MMEIOTCS B IMEPUOJUYECKOM Tadiuie, ¢
YUCJIOBBIMU  XapAaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XUMHYECKUX
AJIEMEHTOB (COCTaB MW 3apsj sapa, OOIIee YHUCIO OJJIEKTPOHOB U
pacmpefielieHue HMX 10 JJIGKTPOHHBIM  CJOSIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHHUH CBOWCTB 3JIEMEHTOB M MX COCIWHEHHH B
npejaesax MajlblX IMEPUOAOB U TIABHBIX MOArPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(PUIIMPOBATh XUMHUYECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (10 4YMCIly M COCTaBY YYAaCTBYIOIIUX B PEaKIUU
BEIIECTB, MO TEIIOBOMY 3(PQeKTy, MO0 U3MEHEHUIO CTETCHEW OKUCIICHUS
XUMHUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIME W crenudUueckrue XUMHUYECKHE
CBOMCTBa MPOCTBHIX M CIOXKHBIX BELIECTB, MOJTBEpPKIasi OMNHUCAHUE
npuMEpaMy MOJIEKYJIIPHBIX W HMOHHBIX YPAaBHEHUN COOTBETCTBYIOLIUX
XAMUYECKHUX PEaKIIU;

COCTaBJSAITb YPAaBHEHUSI AJIEKTPOJMTUYECKOW JTUCCOLUMALMMU  KHUCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIMA HOHHOIO
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oOMeHa, ypaBHEHUS PEaKIHi, MOATBEPXKIAIOIMMNX CYIICCTBOBAHUE
TCHETUYECKOM CBSI3M MEXKy BEIIECTBAMH Pa3IUIHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MIOCPEJICTBOM COCTaBJICHHUS JIEKTPOHHOIO OajlaHca 3THX PeaKIuii;
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT WX CTPOCHMS,
BO3MOKHOCTH TIPOTEKAHHMS XHWMHUYECKHUX TIPEBpaIllcHUN B Pa3IMYHBIX
YCIIOBHSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJICKYJISAPHYIO M  MOJIIPHYIO MAacChl
BEIIIECTB, MAacCCOBYIO JIOJIO XHUMHYECKOrOo JjieMeHTa 110 (opmyre
COCMHEHHSI, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUEThI
110 YPAaBHEHHUIO XUMUUECKON pPEeaKInH;

cOO0JII01aTh IpaBujia  NOJb30BaHU XUMHUYECKOU MOCYI0U u
7a0bopaTOpHBIM  00OpY/JOBaHMEM, a TaKXe TMpaBWia OOpalIeHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUMUSIMH TI0 BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOJIYYCHUI0O WU COOMPaHHUIO
ra3zo00pa3HbIX BEMIECTB (aMMHAaKa U YIJIEKUCIIOTO rasa);

NPOBOAUTH  PEAKIMH,  TOATBEPKIAIOMIMEC  KAYECTBEHHBIM  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATh OMBITHBIM ITyTEM XJIOPHI-, OPOMH/I-,
uoaua-, kapoOboHat-, ¢ocdar-, cuiukar-, cyiab(dar-, TUIPOKCUA-HOHBI,
KaTHOHbI aMMOHHUS M HWOHBI M3YYEHHBIX METAJUIOB, NMPUCYTCTBYIOIINE B
BOJHBIX PacTBOpPaxX HEOPTaHUYECKHUX BEIIECTB;

MIPUMEHSATh OCHOBHBIC OIEPAIUUA MBICTUTECIIHHOW NEATCTLHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, O0000IlEeHHe, CHUCTEMAaTU3allul0, BBISBICHUE
MIPUYMHHO-CJICICTBEHHBIX CBS3€d — JUIS W3y4YEHHUs CBOWCTB BEIICCTB U
XUMHUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOAbl TO3HAHUS —
HaONIOZICHNE, M3MEpPEHUEe, MOJACIUPOBAHUE, SKCIEPUMEHT (peaabHbId W
MBICIICHHBIN).
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
Koan4yecTBo 4acoB
Ne HaumeHnoBanue pa3iesioB u JjaekTpoHHbIe (LU(poBHIE)
KoHTpoJbHbIE IIpakTHyeckue
n/n TeM MPOrpaMMblI Bceero o0pa3oBaTe/ibHbIE PeCypcChl
padoThI padoThI
Pasznea 1. [lepBoHayasibHble XMMUYECKHE TOHATHS
Xumust — BakHas 00J1acTh
11 ©CTEeCTBO3HAHUS U 5 9 bubmuoreka [JOK
' IPAKTHYECKOM IEATENBHOCTH https://m.edso0.ru/7f41837c
YeJIoBeKa
12 BermecTBa U XuMH4yecKue 15 1 bubnuoreka [JOK
' peaxuuu https://m.edsoo.ru/7f41837¢c
Hroro mo paznery 20
Pa3nen 2. BaxHeiilne npeacraBuTe/ I HEOPraHUYeCKNX BellleCTB
21 Bosayx. Kucnopoga. [Tonsitue 5 bu6mmoreka [JOK
' 00 okcuaax https://m.edsoo.ru/7f41837¢
29 Bonopon. ITonsrtue o kucimorax 8 1 bubnuoreka [IOK
' U COMSAX https://m.edso0.ru/7f41837c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubnuoreka [JOK
' OCHOBAHUSX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIaCChI bubmuoreka [JOK
2.4 . 11 1 1
HEOPraHUYECKUX COCTUHEHU https://m.edsoo.ru/7f41837c
Hroro mo pazneny 30

Pasnen 3. [lepunoanuecknii 3axon u [lepuoguyeckas cucrema xumudeckux 1emeHToB Jl. U. MenaeneeBa. CTpoeHune aToMOB.

Xumuueckasi cBsizb. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIE peaKkuumn
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Ilepuoguyeckuil 3aK0H U
[Tepuognueckas cucrema

bu6nuoreka [JOK

31 XMMHYECKHX dj1eMeHTOB 1. 1. ! https://m.edsoo.ru/7f41837c
Mengeneesa. CTpoeHue aroma
XHUMHUYECKas CBA3b.
3.2 OKHCIUTEIBHO- 8 bubmiorexa [IOK
https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCIIBHBIC PECAKIITNN
bu6mmoreka [JOK
Hroro o paszerty 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmmorera LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME
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9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM nugpoBbie
Ne i/ P Kourpoabnbie | IlpakTuyeckue (upp )
NMPoOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoThI padoTshI
pecypchbl
Pa3nen 1. BemecTtBo n XuMu4eckue peakuumn
11 [ToBTOpeHue U yriyoneHue 3HaHui 5 1 bubnuoreka [JOK
' OCHOBHBIX pa3/IelIoB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUECKIX 4 bubmmoreka [IOK
' peakIiuii https://m.edsoo.ru/7f41a636
DNEeKTPOIUTUYECKAs TUCCOIIAALINSL. bubnuorexa [JOK
1.3 8 1 1
XUMHYECKUE PEAKIUU B PACTBOPAX https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pazgen 2. HemeTalsibl M X cCOeANHECHHUSA
21 OO11ast xapakTepUCTHKa XMMUYECKHX 4 1 bubmamnorexa [IOK
' anemeHTOB VIIA-rpynmel. ["amorenst https://m.edso0.ru/7f41a636
OOm1ast XapaKTepUCTHKA XUMUYESCKIX
2.2 anemeHnToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [OK
' PYTHIRL 6P https://m.edsoo.ru/7f41a636
COCITMTHECHMSI
OO01mas XxapakTepuCTUKa XUMHYECKHX
2.3 anemeHToB VA-rpynmsl. A3oT, dochop u ux 7 1 bubmorexa [JOK
' PYTHIR. ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OOm1ast XapaKTepUCTHKA XUMUYECKHIX
24 anemeHToB |V A-rpynmnel. Yriepon u 8 1 2 bubmorexa [JOK
’ . DYHTIBL poA https://m.edso00.ru/7f41a636
KPEMHUI 1 UX COEIUHEHUS
Hroro no pazneny 25
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Pa3gen 3. MeTa/llIbl M MX COeANHECHUSA

. bubmuoreka [JOK
A 4
3 Obmme crolCTEa METAIIIOB https://m.edsoo.ru/7f41a636
. bu6mmoreka [JOK
3.2 BaxkHelme Metasuibl U UX COEIUHEHUS 16 httos://m.edsoo.ru/7f412636
Hroro no pazneny 20
Pa3nen 4. XuMusi 1 oKpyskaoumas cpeaa
4.1 BemectBa 1 MaTepraibl B )KU3HU YEJIOBEKA 3 bubnnorexa [IOK
) m P https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpems 3 bubnnorexa [IOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IIVTAHUPOBAHHUE

8 KJIACC
Koau4vecTBo yacon DJIeKTPOHHbBIE
Ne Hara undposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero u3ydeHusi | oOpa3oBaTejbHbIE
padoTshI padoThI
pecypcsl
1 [Ipeamer xumuu. Ponbs XumMuu B )KU3HU 1 bu6nunoreka [JOK
yesioBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 [TonsiTvie 0 MEeTOAX MO3HAHUS B XUMUH 1 bubmoreka OK
A https://m.edsoo.ru/ff0d227e
[Tpaktuyeckas padora Ne 1 «IIpaBuna
3 paloThl B 1a00paTOpPUU U MPUEMBI 1 bubmuoreka [IOK
oOpalieHus ¢ 1adbopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
Yucrteie BemecTBa U cMecH. CrocoObl bu6mmoreka [{OK
4 . 1
pas3zeneHus cMecen https://m.edsoo.ru/ff0d26ca
[Tpaktuyeckas padora Ne 2
5 «Pa3nenenue cmeceit (Ha mpumepe 1 bubmorexa LIOK
a N bumMep https://m.edsoo.ru/ff0d28c8
OYHMCTKH TOBAPEHHOMN COJIN)»
bu6mmoreka [{JOK
6 ATOMBI H MOJIEKYJIEI . https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKUE PIIEMEHTHI. 3HAKH 1 Bbubnunoreka [JOK
(CMMBOJIBI) XUMHYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIIOKHBIE BEIIECTBA 1 butmmorexa LIOK
p . https://m.edsoo.ru/ff0d2a6c
b K
9 ATOMHO-MOJICKYJISIPHOE YUCHHE 1 nonmorexa LIO

https://m.edsoo.ru/ff0d2d50
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3aKO0H IIOCTOSHCTBA COCTaBAa BCIICCTB.

bu6mmoreka [JOK
10 X .B
Hmiricekas popuyaa. Barenthocts https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHUX IJICMCHTOB
OTHoOcHUTENbHAS aTOMHAs Macca. bu6mmoreka [{JOK
11
OTHocuTENbHAsA MOJIEKYJISIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 107151 XUMHUYECKOTr0 bu6mmoreka [{OK
3JIeMEHTAa B COCIMHECHUU https://m.edsoo.ru/ffod350c
13 KomnuectBo BemecTBa. Moib. Bbu6nuorexa [JOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
14 DOU3NIECKUE U XUMUYECKHUE SIBJICHUS. bubmoreka [[OK
XuMHUYecKas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haky 1 ycia0BuUs IPOTEKaHUS bubnuoreka IIOK
15 .
XAMUYECKUX PEAKIUUN https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHUsI MacChl BEIIECTB. bubnuoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnienus koauyecTBa, Macchl
17 BEIIECTBA 10 YPAaBHECHHUSAM XUMHYECKUX bubmorera IOK
H . P https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukaius XuMuueckux peaxiun
18 (coenMHEHUS, PA3IOKCHUS bubmorexa [JOK
g b ’ https://m.edsoo.ru/ff0d3f34
3aMeIleHUsI, OOMEHA)
M. B. JIoMOHOCOB — yu€HBIi-
19 sHimKiIoneauct. O0o0IeHre U budmiorexa [IOK
) B https://m.edsoo.ru/ff0d40c4
CHUCTeMaTHh3aIus 3HaHUI
20 Kontponbnas padora Nel mo teme bu6moreka [IOK
«BemecTBa 1 XUMHYECKUE PEAKIUID) https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech razos. Cocras bu6mmoreka [IOK

BO3JyXa. KI/ICJ'IOpO,I[ — OJICMCHT U

https://m.edsoo.ru/ff0d448e
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IMpOCTOC BCUICCTBO. O30H

du3znueckre U XMuMHUYECKHE CBOMCTBA

22 KHCIIOpOJia (pEeaKIIuu OKUCIICHUS Bubmmorexa [JOK
poia (peartl ’ https://m.edsoo.ru/ff0d4614
ropenue). [loustre 06 okcumgax
CriocoObI ONTydeHHsT KUCTIOpOa B
23 nabopaTopuu ZIIIH OMBIH_UIerH(iICTI/I bubmorexa [TOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucaopoaa
TennoBoii 3¢ ekt XumMrueckoi
24 peaKkIuu, MOHITHE O bubnmnoreka [HOK
TEPMOXMMHYECKOM YPaBHEHUU, IK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMUYECKUX PEAKITUIX
TomnuBo (HePTh, Yroib U METaH).
25 3ar }I3HeI§I/Ie¢l)303 . a, CIIOCOOBI 2:1"0 bubamorexa LIOK
P %, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHUS
[IpakTnueckas padora Ne 3 o reme
26 «[Tony4yeHnue u cobupanue Kuciopoa bubmmorexa TIOK
i N p pOAa, https://m.edsoo.ru/ff0d4ae2
M3Yy4EHHUE €ro CBOWCTB»
97 Bonopon — anemeHT u nmpocroe bubmuoreka LIOK
BemecTBO. HaxoxaeHnue B npupoje https://m.edsoo.ru/ff0d4dd0
28 du3nYECKre 1 XMMUYECKHE CBOMCTBA bubmoreka [[OK
Bogopoaa. [Ipumenenne Boropoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [JOK
29 Honsie 0 KucnoTax i Consx https://m.edsoo.ru/ff0d50d2
30 CriocoObI omy4YeHus BOIOPOa B bubnmoreka [HOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padora Ne 4 mo Teme
Bbubnunoreka [JOK
31 «ITonyuenue u cobupanue BOIOpoaa,

W3YYEHHUE ETO CBOMCTB)

https://m.edsoo.ru/ff0d4f42
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MossipHblit 00bEM razoB. 3aKOH

Bbu6nunorexa [JOK

32
ABorajipo https://m.edsoo.ru/ff0d542e
Brraucnenus o0béma, KonumaecTBa

33 BEIECTBA ra3a Mo ero N3BECTHOM bubmmorexa [IOK

. y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEUIECTBA WU 00BEMY
Brruncnenus 006EMOB Ta30B 1O

34 aBHEHUIO PEAKIIMH Ha OCHOBE 3aKOHA bubmmorera [IOK
ypaB peaiii 1 https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOIIICHHUH ra30B

35 DOU3NIECKHE U XUMHUYECKHE CBOMCTBA bubmuoreka [JOK
BO/IbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [Tonsitue 00 bubnmnoreka LIOK
HHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pacrBopurens. HachlieHnubie

37 u HeHacmpeHHLIE acTBOpBL. MaccoBas Bubmorexa [JOK

H P P https://m.edsoo.ru/ff0d5b40
JIOJIs1 BEIIIECTBA B pacTBOPE
[IpakTnueckas pabora Ne 5 mo reme

38 «IIpuroroByieHrue pacTBOPOB C bubmuoreka [JOK
OINpEeIeIEHHON MaCCOBOM J10JIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»

39 Kontponbnas pabora Ne2 o teme bubnmnoreka [IOK
«Kucnopon. Bogopoan. Boga» https://m.edsoo.ru/ff0d6342
Oxkcuapl: cocTaB, KiaccupuKaims, bu6mmoreka [{JOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenune u XuMH4YECKUE CBOKMCTBA

41 KHUCTIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmorexa [TOK

’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHOBaHUs: COCTaB, KiIaccuUKaIusi, bubnmnoreka [HOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 ITonyuyeHnue u XuMHU4ECKHE CBOMCTBA bubmuoreka LIOK
OCHOBAHMI1 https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, kinaccudukanus, bu6munoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHnue u XUMHUYECKHE CBOMCTBA bubnuoreka IIOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Comu (cpeaHue): HOMEHKIIATYpa,
46 cnocoérfl) oJ )CHI/ISI XI/IMI/I‘{ZSKI/IG bubmmorera [IOK
. yi ’ https://m.eds00.ru/00ad9474
CBOICTBa
[Tpaktnueckas padora Ne 6. Pemmenue
47 JKCIIEPUMEHTAIIBHBIX 33/1a4 110 TEME bubnmnoreka LIOK
«OCHOBHBIE KJIaCChl HEOPTaHUUECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUI
48 I'enernyeckas cBsi3b MEXKY KlaccaMu bubnuoreka LIOK
HEOPTaHUYECKUX COCTUHEHU https://m.edsoo.ru/00ad9a50
bu6mmoreka [{JOK
49 O0o01IeHne U cucTeMaTU3aIus 3HAHHI
H H https://m.edsoo.ru/00ad9ch?2
Kontponbnas padora Ne3 o teme
50 "OCHOBHBIE KJIACCHI HEOPTaHUYECKUX bubmorexa [OK
o p https://m.edsoo.ru/00ad9ela
COCMHCHMI
[TepBbie MONMBITKH KIaCCHPUKAITIT
51 XHMHUYECKHUX 3JIeMEHTOB. [ToHsaTHE O bubmorexa [TOK
' https://m.edsoo.ru/00ad9ffa
TPYMIax CXOAHBIX AIEMEHTOB
[Teproauueckuit 3aK0H U
52 [Teproguueckas cucTeMa XMMHYECKUX bubmorera [IOK
PHOA https://m.edsoo.ru/00ada52c
anemenToB JI. 1. MenpeneeBa
bu6mmoreka [JOK
53 [Tepuonpl, rpymIbl, TOATPYIIIHI 1

https://m.edsoo.ru/00ada52c¢c
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Crpoenne atoMoB. CocTaB aTOMHBIX

Bbu6nunorexa [JOK

o4
siaep. M3otorbl https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 0007T109eK
55 aToMoB 3JieMeHTOB [lepuonnueckoi bubmmorexa [IOK
pHoA https://m.edsoo.ru/00ada6bc
cuctemsl . 1. MenaeneeBa
XapakTepucTuka XHMHIECKOTO
56 3JIEMEHTA MO €ro MOJIOKEHUIO B bubnmnoreka [HOK
[Tepuoguueckoii cucrteme /1. U. https://m.edsoo.ru/00ada824
MenpeneeBa
3nauenue [lepuoandeckoro 3akoHa st
57 pa3BUTHA HAayKH U npakTuku. J. 1. bubmuoreka LIOK
MenpeneeB — y4€HBIN, TIEIAror u https://m.edsoo.ru/00ada96e
rpaxIaHuH
PesepBubIil ypok. O6001IeHNE 1
58 CHCTIe)MaTm:p ust 3HaHI/III7III / bubmorexa [JOK
B H https://m.edsoo.ru/00adb33c
Bcepoccuiickas npoBepouHas padora
KontponbHas padora Ne4 o teme
59 «Ctpoenue aroma. XUMHUYECKAs CBSI3bY bubmorexa [TOK
p . ' https://m.edsoo.ru/00adb486
/ Beepoccuiickast mpoBepodHasi pabota
DIEeKTPOOTPUIIATEIFHOCTh ATOMOB bubmuoreka [JOK
60
XUMHAYECKUX IJIIEMEHTOB https://m.edsoo.ru/00adaab8
Bbu6nunoreka [JOK
1 4
6 OFHAT XHMITHCCKA CBA3D https://m.edsoo.ru/00adac34
62 KoBanenTHas nosspHas XuMu4deckas bubamnoreka [HOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBaneHnTHas HenonspHas XUMUYECKas bubnmnoreka LIOK
CBA3b https://m.edsoo.ru/00adaab8
64 CreneHb OKHCIICHUS bu6moreka [JOK
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https://m.edsoo.ru/00adae28

65 OKHUCIUTETbHO-BOCCTAHOBUTEIILHBIC 1 bu6moreka [[OK
peakuuu https://m.edsoo.ru/00adb076
bu6mmoreka [{JOK
66 OKHUCIIUTEIN U BOCCTAHOBUTEIHN 1 httos://m.edsoo.ru/00adb076
PesepBHbIi ypok. O000IIEHNE U
67 CHCTI;MaTI/BZp us 3HaHI/II7LIu 10 TEME 1 Eubmiorexa IIOK
8 https://m.edsoo.ru/00ad9cb2
«CtpoeHHe aToMa. XUMUYECKas CBSA3b)
68 PesepBHbIil ypok. O600meHne u 1 bubnmnoreka [HOK
cucTeMaTu3anus 3HaHu’ https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME
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9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
[Ieproanyeckuit 3aK0H.

1 [lepnonnueckas cucrema 1 bubnuoreka IIOK
XUMHUYECKuX 3nemMeHToB /1. 1. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XMMUYECKUX 3JIEMEHTOB 1 brbmmorexa [IOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Krnaccudukarus 1 HOMEHKIATypa 1 bubmuoreka [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buabl XUMHUYECKOH CBA3H U THUIIBI 1 bub6nunoreka [JOK
KPUCTAUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponbHas padora Nel o teme

5 «IToBTOpEeHUE U yriyOneHne 3HaHUI 1 1
OCHOBHBIX pa3J/IelIoB Kypca 8 Kiiacca

6 Krnaccudukarus XuMHIecKux 1 bubmuoreka [JOK
peakLuii 10 Pa3IM4YHbIM IIPU3HAKAM https://m.edso0.ru/00adbcbO
ITonsiTHE O CKOPOCTH XUMHUUYECKOU

7 eakuuu. [IoHATHE O TOMOrE€HHBIX U 1 bubnnorexa LHOK
P ’ https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKITUAX
[TonsiTHE O XUMHUYECKOM PAaBHOBECHUH.

bu6munoreka [JOK
8 @dakTopbl, BAUSIONINE HA CKOPOCTh 1

XUMHUYECKOU pCaKuun U IMOJIOXKCHUC

https://m.edsoo.ru/00adc28c
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XUMHYCCKOTI'O paBHOBCCHUA

OKHCIUTETHHO-BOCCTAHOBUTEIBLHBIC

Bubmunoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 3IEKTPOIUTHYECKON
10 nccorranuyu. CUIbHBIE U CIIa0bIe bubmaorexa HOK
a ’ https://m.edsoo.ru/00adcd68
AIEKTPOIUTHI
11 MouHble YypaBHEHUS PEAKITUNA budmiorexa [JOK
yp peaKtt https://m.edsoo.ru/00add448
XHUMHUYECKHAE CBOMCTBA KUCIIOT U
12 OCHOBAHHUH B CBETE IIPEACTABIECHUN budmiorexa [JOK
pvﬂ https://m.edsoo.ru/00add5d8
00 3NEKTPOTUTHYECKOMN TUCCOUALIAN
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 [IpeICTaBIEHUNA 00 bubnnorexa LHOK
Pt . https://m.edsoo.ru/00add8b2
AJICKTPOTUTHICCKON AUCCOLMAITIHI
14 [TousTHE O TUAPOIU3E COJIEN bubnnorexa LHOK
Ap https://m.edsoo.ru/00add9d4
15 O06o011eHne 1 cucTeMaTH3aIHs bu6mmoreka [IOK
3HaHUHU https://m.edsoo.ru/00addd12
ITpaktuueckas padora Ne 1.
16 «fl;)eIHGHI/Ie 3Kcnpe UMEHTAITBLHBIX bubmorexa LOK
p https://m.edsoo.ru/00addbfa
3amauy
Kontponbnas pabora Ne2 o reme
17 «IIEKTPOTUTHUECKAA AUCCOLIAALNA Brbmaorexa ITOK
p A HHATHA. https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKITUU B PACTBOPAX)»
OO011as xapakTepUCTHKA rajJOreHOoB.
18 XI/III-\]/I-II/I'—ICCKI::/IG CBI(;ﬁCTBa Ha IIpUMEpPE budmiorexa [JOK
p p https://m.edsoo.ru/00addfe2
XJiopa
19 Xnoposogopos. ComnsiHasi KUCIIOTA, bubamnoreka LHIOK
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XUMHUYECKUE CBOMCTBA, MOJIyYEHUE,
MIPUMEHEHUE

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

[TpakTuueckas padora Ne 2 mo Teme

Bbubnunoreka [JOK

20 «[TonyueHne COMTHON KUCTOTHI,
¥ . N https://m.edsoo.ru/00ade348
U3y4eHHE €€ CBOMCTB»
Brruncnenus mo ypaBHEHUSM
21 XUMHYECKUX PEaKIUil, €CIIN OINH U3 bubnnorexa [OK
p ’ https://m.edsoo.ru/00ade488
peareHToB J1aH B U30bITKE
29 OO6mrast xapakTepuCTHUKA SJIEMEHTOB bubnmnoreka [HOK
VIA-rpymiibl https://m.edsoo.ru/00ade64a
AnoTponHble MOIU(GUKALIUY CEPBHI.
23 HaxoxeHune ceprl U €€ COeJUHEHUM bubmmoreka [IOK
B npupoje. XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoz10pO/1, CTpOEHUE, bubmuotexa [{OK
(bu3MUeCcCKue 1 XUMUIECKHE CBOICTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHasi KUCIIOTA,
25 ¢du3nyeckue 1 XMMUYECKHEe CBOWCTBA brbmmorexa LIOK
’ https://m.edsoo.ru/00adea28
IIPUMEHEHUE
XUMHUYECKUE peaKinu, Jiexaliue B
OCHOBE TIPOMBIIIIJICHHOT O CIToco0a
26 IIOJIyYEHUS] CEPHOM KUCIIOTHI. bu6muoreka LIOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPY’KaroIEn CpeJibl COeAMHEHUSIMU
cephl
97 Brruncienne MaccoBOM 1OJIM BEIXOAA Bbu6munoreka [JOK
MIPOJIYKTa PEaKLUH https://m.edsoo.ru/00adec8a
28 OO11as xapakTepuCTHKA HIIEMEHTOB bubnuoreka LIOK
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VA-rpynnsl. A30T, paclipocTpaHeHHe
B NpUpoJie, PU3HIECKHUE U
XUMHUYECKHE CBOMCTBA

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

AMMHuak, ero ¢puznyeckue u

bubmoreka [[OK

29 XHMHYECKUE CBOMCTBA, IOJYYCHHUE U
ya https://m.edsoo.ru/00adf004
IIPUMEHEHHUE
ITpaktuyeckas padora Ne 3 o Teme
30 «ITonyuyenrne aMmmMuaKka, M3y4eHHE €TO bubmorexa [HOK
. i 13V https://m.edso0o.ru/00adf180
CBOICTB»

31 A3oTHas KUCIOTa, €€ (hu3nIecKue u bubmuoreka [JOK
XHUMHUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJIEN
aMMOHHUS B KAYECTBE MHUHEPATBbHBIX

32 TOOpeHnil. XUMHUUYECKOE bubnnorexa [IOK
yAoop ’ . https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPYKaIoIei cpeapl
COEIMHEHHSIMH a30Ta
dochop. Oxcug dhocdopa (V) u

33 q)ocg)o pHaSI KI/ICJ'I((I))Ta (1)(1)1/11)3H(11e3:1<ne " bubmorexa [TOK

p L https://m.edso0.ru/00adf68a
XUMHYECKUE CBOMCTBA, IOTy4YEHUE
Hcnonb3oBanue pocdaros B

34 KayecTBe MUHEPAIbHBIX YI00pEHUM. bubnmoreka [JOK
3arpsi3HEHUE MIPUPOIHON CPEJIbI https://m.edsoo.ru/00adfc20
docharamu
VYraepon, paciipocTpaHeHHe B

35 pu E e g)mnlt){ecgl)de U XUMHUYECKUE bubmmorexa LIOK

PHPOAE, https:/m.edsoo.ru/00adfd9c
CBOICTBA
36 Oxcuppl yriepona, ux Gpuznyeckue u bub6munoreka [JOK

XUMHYECKHAE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKonoruveckue npooIeMsl,
CBsi3aHHBIE ¢ OKcHI0M yriieposa (1V)

37 VYronbHas KUCIOTA U €€ COJIU butmorexa LIOK
https://m.edsoo.ru/00ae006¢c
[Tpaktuyeckas padora Ne 4 mo Teme
"ITonmyueHne yrieKucioro rasa. bubmmoreka [IOK

38
KauectBennas peaxius Ha KapOOHAT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHaYaTbHBIC TTOHATHS 00
39 OpPraHUYECKUX BEIIECTBAX KakK O bubmmorexa [IOK
p = https://m.edsoo.ru/00ae054e
COCIMHEHMSIX YTIIepoia
40 Kpemuuii u ero coeiuHeHust butmorexa LIOK
p https://m.edsoo.ru/00ae080a
[Tpaktuueckas padora Ne 5. Pemenue
AKCIEPUMEHTAIbHBIX 3a/1a4 110 TEME bubmmoreka [IOK

41 .

«Baxnelmme HeMeTaIIbl U UX https://m.edso0.ru/00ae0bf2

COCTTHEHHUS

KontponsHas padora Ne3 o teme

42 «Baknelmme HeMeTaIlIbl U UX bubmmorexa LIOK

https://m.edso00.ru/00ae0el8

COCTMTHEHUS

OO01as XxapakTepUCTUKAa XUMHYECKHUX

3JIEMEHTOB — METAJIJIOB.

43 Merannuueckasi CBsI3b U bu6mmoreka [JOK
METaJlJINYeCKask KpUCTaIIMYECKast https://m.edso0.ru/00ae103e
pemérka. duznyeckue cBOMCTBA
METaJIJIOB
XYMUYECKHEe CBONCTBA METAJIIIOB.

. bubmoreka [JOK

44 DNEKTPOXUMUYECKUH PAJT

HaprDKeHI/Iﬁ MCTaJ1JIOB

https://m.edsoo.ru/00ael1156
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OO1me crnocoOb! MOTY4YEeHUs
MmetaiuioB. CiuiaBel. Beraucienus mo

45 aBHEHUSIM XUMHUYCCKUX PEAKIIUU bubnnorexa I[OK
yp peaKiH, https://m.edso00.ru/00ae1156
€CIIM OJTUH U3 PEareHTOB COJEPIKUT
pUMeCcH
46 ITousiTHEe 0 KOPPO3UHU METAIIIOB bubnnorexa [OK
PP https://m.edso0.ru/00ae1278
bu6mmoreka [{OK
47
[Henounnie meraet https://m.edsoo.ru/00ae14b2
48 Oxcupl ¥ THIPOKCUIBI HATPUS U bubmuoreka [IOK
Kayms https://m.edsoo.ru/00ae14b2
49 [Ilenoyno03eMeNnbHBIC METATIIBI — bubmuoreka [JOK
KaJIbIIUHA 1 Maroui https://m.edsoo.ru/00ael5e8
50 Baxxneimue coeqnHeHns KaabIlHs bubnmorexa [OK
a H https://m.edsoo.ru/00ae15e8
51 O00011IeHIE U CUCTEMATU3AIHS
3HAHUH
JKEcTKOCTh BOMBI U CITOCOOBI €& bubmuoreka [[OK
52
YCTpaHEHMS https://m.eds00.ru/00ae1886
[IpakTueckas pabota Ne 6 mo Teme
53 "YEcTKOCTh BOABLI M METOJIBI €8 bubnnorexa [IOK
" 8 A https://m.edsoo.ru/00aelae8
yCTpaHEHUs
bubmuoreka [[OK
54 A 7
FIFOMITHITH https://m.edsoo.ru/00aelc64
AMpoTepHbIe CBONCTBA OKCHUJIA U bubnuoreka IIOK
55
TUIPOKCUIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [JOK

https://m.edsoo.ru/00ae1d86

3NEKTPOHHBIE MOAMNMUCK YKA3AHBI HA MOCNEAHEN CTPAHULIE



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

OKCI/I,Z[LI, TUAPOKCUABI U COJIM JKECIIC3a

Bbu6nunorexa [JOK

> (1) u xene3a (1) https://m.edso00.ru/00ae35e6
58 O0001IEHE U CHCTEMATH3AIAA
3HaHUH
[IpakTnueckas pabota Ne 7. Perenue
JKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TEME bubamnoreka L{IOK
59 .
«BaxHeume MeTaisl U uX https://m.edsoo.ru/00ae3de8
COEIITHEHUS
Boruncnenus no ypaBHEHUSIM
XMUMUYECKUAX PEAKINA, €CIIM OINH U3
60 peareHToB J1aH B U30bITKE WIIN bubmuoreka LIOK
COJIEP>KUT NpUMecH. Beruucnenus https://m.edso00.ru/00ae1750
MacCcOBOH JI0JIM BbIXOJIa MPOJIYKTa
peakuuu
61 O06o011eHne 1 cucTeMaTH3alus
3HaHUU
KontponbHas padora Ne4 o teme
62 «BaxHeHre MeTaibl 1 UX
COCIMHEHUS»
Bemecrsa nu Marepuainsl B bubnmnoreka LIOK
63 .
MOBCEIHECBHOH KU3HHU YEIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arpsi3HEHNE bu6muoreka LIOK
OKpY’Karollen cpeibl https://m.edso00.ru/00ae4270
65 Poinp xumuu B perieHnn bubnuoreka LIOK
AKOJIOTHYECKUX TIPOOIEM https://m.eds00.ru/00ae4270
66 PesepBubIil ypok. O6001mIeHNE 1 bubmuotexa [{OK
CUCTEMAaTU3alus 3HAHUU https://m.edsoo.ru/00ae0d0a
67 PesepBHblil ypok. O60011eH1E U bubamnoreka L{IOK

3NEKTPOHHBIE MOAMNMUCK YKA3AHBI HA MOCNEAHEN CTPAHULIE



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

cHCTeMaTH3alus 3HaHU!

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

68 PesepHblil ypok. O6001eHue 1

CHUCTCMAaTHu3alusia 3HAHUHI

Bubmunoreka [JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

68
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https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJILHOM TPOT'PAMMBI

8 KUIACC

Kox
NpoBepPsieMOro
pe3yabrarta

IIpoBepsiemble MpeIMeTHBIE Pe3YJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTe/IbHOI MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUs

1

IIo Teme: ((HepBOHaHaIILHLIe XUMHUYCCKUC ITOHATHA

11

pacKpheIBaTh CMBICI OCHOBHBIX XHMHUYECKUX TIOHSITHHA: aTOM,
MOJICKYJ1a, XHUMHYECKHH O3JIEMEHT, IPOCTOE BEUIECTBO, CIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOAHAS ¥ HEOJHOPOJIHAs), BAJICHTHOCTH,
OTHOCHTENIbHAs aTOMHasT M MOJEKYJIsIpHas Mmacca, KOIUYEeCTBO
BEIIECTBA, MOJIb, MOJISIpHAsi Macca, MaccoBas JOJS XUMHYECKOTO
DJIEMEHTA B COCJMHCHUU, MOJSPHBIA OOBEM, XMMHUYECKash pPEaKIlus,
KIacCU(pUKAIUsl  peakluil:  peakiuu  COCNAWHEHHUs,  peakluu
pa3’OKEHUS, PEaKIUU 3aMEIICHHs, pPEaKIMu OOMEHa, 2JK30- U
SHJOTEPMHUYECKUE PEaKIMH, TEIIOBOW A(QexT peakuuu, pacTBOp,

MacCoBas A0JA BCIICCTBA (HpOI_[CHTHaH KOHHCHTpaHI/IH) B paCTBOpPC

1.2

HIUIIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX HOHATHUUA H

IMPUMCEHATH OTU IMMOHATHA IMPU OITMCAHUHK BECIICCTB U UX npeBpameHI/Iﬁ

1.3

UCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY Ui COCTaBJICHHUS (HopMyIl

BEIIIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHI

1.4

PaCKpLIBATh CMBICJI 3aKOHOB COXpPaHCHUA MacCcChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIIDHOI'O Y4Y€HHA, 3aKOHa

ABoranapo

1.5

OIpEACIIATh BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCOANHECHUAX

1.6

KJIacCU(UIIMPOBATh XUMUYECKHE peaKuuu (M0 YUCIYy U COCTaBy

YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, IO TEMI0BOMY 3 (DEeKTy)

1.7

BBIYUCIIATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJIIPHYKO MAacChl

BCIICCTB

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




1.8

BBIUUCIIATE MACCOBYHO JOJIIO XHUMHUYCCKOro 3JICMCHTA II0 (bopMyﬂe

COCIMHCHUS,

1.9

BBIUHUCJIATH MACCOBYIO JJOJIFO BCIICCTBA B paCTBOPC

1.10

MPUMEHSTh €CTECTBEHHOHAYYHbIE METO/bl IMO3HAaHUS — HAOJIOJEHUE,
U3MEpeHHe,  MOJAEIUpOBaHWE,  JKCHOEpPUMEHT  (peajbHBId U

MBICJICHHBIN )

ITo Teme: «Baxueline npeacTaBUTEIM HEOPraHUYECKUX BEILIECTBY

2.1

pacCKkpbeIBaTb CMBICJI OCHOBHBIX XWMHYCCKUX TTOHSTHH: OKCHn,

KHUCJIOTa, OCHOBAHHCEC, COJIb

2.2

OIpEAEIATh MPUHAIIEKHOCTh BEIIECTB K ONPEAEIEHHOMY Kiaccy

coeuHEeHui o popmynam

2.3

KJIaCCI/I(i)I/ILII/IPOBaTL HCOPTraHNYCCKUC BCIICCTBA

2.4

XapakTepu3oBarh (OMHUCHIBATH) OOIIME XUMHYECKHE CBOWCTBA
BEILIECTB PA3IMYHBIX KJIACCOB, MOATBEPKAAasl OMHUCAHHE MPUMEpPaMU

MOJIEKYJISIPHBIX YPABHEHUM COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUNA

2.5

IMPOrHo3UpoOBaTh CBOMCTBAa BEIIECTB B 3aBHCUMOCTH OT HX
Ka4CCTBCHHOI'0 COCTaBa, BO3MOXHOCTH IPOTCKAHUA XHUMHYCCKUX

npeBpameHI/H‘/'I B Pa3JIMYHBIX YCIOBUAX

2.6

CJI€e40BaTh IpaBHJIaM I10JIB30BaHU XUMHUYECKOU HOC}’I[Oﬁ u
nabopaTOpHBIM 00O0PY/IOBAaHHUEM, a TAaKXKe IpaBUjaM OOpalieHus C
BEUIECTBAMU B COOTBETCTBHUHM C HMHCTPYKIHUSMH 110 BBITOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OMBITOB IO MOJYYCHHIO U COOHPAHUIO
ra3000pa3HbIX BEIIECTB (BOIOpPOAA U KHUCIOPOIA), MPUTOTOBICHUIO
pacTBOPOB C ONPENETEHHOW MAacCOBOM JIOJEH PacTBOPEHHOIO
BELIECTBA, INIAHUPOBAThH U MPOBOAUTH XMMHUYECKUE IKCIIEPUMEHTHI 10
paclo3HaBaHUIO PACTBOPOB INEJIOYEH M KHUCIOT C MOMOIIBIO

MH/IUKAaTOPOB (JTakMyc, peHondranent, METUIOPAHK U IpYTHe)

2.7

MPOBOJUTD PACUYETHI MO YPABHEHUIO XUMUYECKON peaKINU

ITo Teme: «llepmomnueckuit 3akoH u Ilepmonmueckas cucrema
xumudeckux snemeHToB J[. M. MengeneeBa. CtpoeHue aromoB.

Xnmuaeckas cBsI3b. OKHUCINTEHFHO-BOCCTAHOBUTEIIHHBIE PCaKInum»

3.1

pacCKpbeIBaTb CMBICI OCHOBHBLIX XHUMHWYCCKUX ITOHSTHM: AApO aTroma,

AIIEKTPOHHBIN CIION aToMa, aToMHas oOpOuTanb, paguyc aroma,

XUMHUYCCKasl CBA3b, IMOJSIpHAsA W HCIOJIApPHAA KOBAJCHTHAA CBA3b,

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




QJICKTPOOTPULATCIIBHOCTh, HWOHHAA CBA3b, HWOH, KAaTUOH, A4aHWOH,

CTCIICHb OKHMCIICHHUA

3.2

KJ'IaCCI/I(i)I/IHI/IPOBaTL XUMHNYCCKHUC DJICMCHTBI

3.3

OIMCHIBATh M XapaKTepu3oBaTh TabmuuHyo ¢opmy llepuommuaeckoit
CHCTEMBl XHMHYECKHX JJIEMEHTOB: pa3iHyaTh IIOHSTUS «TJIaBHAs
noarpynna (Arpynma)» u «mnobGouyHas mnoarpynmna (brpymma)y,

«MaJble» U «OOJIBIINEY Nepruoabl

3.4

packpeiBath cMbIca Ilepuoauueckoro 3akona J[[.M. Menneneesa:
JIEMOHCTPHUPOBATh IIOHUMAHUE IIEPUOJAUYECKON 3aBUCHUMOCTH CBOWCTB
XUMHYECKHX DJIEMEHTOB OT UX MojoxkeHus B [lepnoanueckoit

CUCTEMC

3.5

COOTHOCHUTh  OOO3HAa4YeHWs, KOTOpPbIE HMEIOTCSI B Ta0iuIe
«Ilepuonnueckas  cucreMa  XUMHUYECKHX  dyemeHTtoB  [[.U.
MenzeneeBay C YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHYECKUX DIIEMEHTOB (COCTaB H 3apsa sapa, oOIee YuCiIo

AJIEKTPOHOB U PACIIPENIEICHHUE UX 110 3JIEKTPOHHBIM CIIOSM)

3.6

OIIPECACIIATH CTCIICHb OKHUCJICHUA QJICMCHTOB B 6I/IHapHLIX

COCANHCHUAX

3.7

OIpCACIIATL BHO XHUMHYECKON CBS3H (KOBaJ'ICHTHaH n I/IOHHaH) B

HCOPraHN4YCCKUX COCAUHCHUAX

9 KJIACC

Kon
NPOBePAEMOro
pe3yJbTaTa

IIpoBepsiemble nMpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
o0pa3oBaTe/IbHOI IPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHus

1

ITo Teme: «BeliecTBo 1 XUMHUUYECKAs peaKuusg»

11

pacKpbIBaTh CMBICII OCHOBHBIX XWMHYECKHX TIIOHSATUH: pacTBOD,
JJIEKTPOIUTHI, HEJIEKTPOIUTHI, JJIEKTPOIUTUYECKAsA IHUCCOLMALINS,
peakuud HMOHHOrOo OOMEHa, KaTajJu3aTop, XMMHUYECKOe paBHOBECHE,
oOpaTtumble u HEoOpaTHMBbIe peakuuu,
OKHUCJIUTEIIBHOBOCCTAHOBUTEIIbHBIE peakuuy, OKHCJIUTEIb,
BOCCTAHOBUTENb, OKHUCIIEHHE W BOCCTAHOBIIEHHWE, aUIOTPOINUS,
aMpOTepHOCTh,  XUMHUECKass  CBs3b  (KOBaJIeHTHas,  HOHHasd,

MeTaJIJII/I‘-IeCKaH), KpucCTaJllinueCcKasd peméTKa, CIlJIaBbl, CKOpPOCTb

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




XUMHUYECKOH pCakuuu

1.2

HIUIIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHMHYECKHUX MOHATHH H

IMPUMCHATD OTH IIOHATHUSA ITPH OIIMCAHHUH BCIICCTB U UX npeBpameHHﬁ

1.3

COCTaBJISITh YPaBHEHUS JJIEKTPOJIUTHUECKON JUCCOILMAIMN KHUCIOT,
mieiouell M cojeil, MOJHbIE M COKpall€HHBIE ypPaBHEHUS pEaKIMii

HOHHOI'0 OOMEHa

1.4

pacKkpbeIBaTh CYHIHOCTb OKHUCJIUTCIIBHO-BOCCTAHOBHUTCIbHBIX peaKuHﬁ

MOoCpEACTBOM COCTABJICHHUSA 3JICKTPOHHOT'O OayaHca 3THUX peakunﬁ

1.5

MPOBOAUTH PACUETHI O YPABHEHUIO XUMUYECKON pPEeaKINU

Ilo temam: «Hemerayuibl U uMX coequHEHUSI» U «MeTaipl U HUX

COCITMHEHMUS

2.1

XapaKkTepu30BaTh (OMUCHIBATE) OOIIHME U CIIEU(DUISCKUE XUMHUECKUE
CBOMCTBAa TPOCTHIX U CIIOKHBIX BEIIECTB, MOIATBEPXKIas ONMUCAHUE
prUMepaMi MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHHMI COOTBETCTBYIOLINX

XUMHNYCCKHUX peaKHI/Iﬁ

2.2

COCTaBJISITh YPABHEHMsSI PEaKIUil, MOATBEPKIAIOIINX CYIIECTBOBAHUE

FeHETHYSCKON CBI3U MCXKY BCUICCTBAMU PA3JIMYHLIX KJIACCOB

2.3

IMPOrHO3UpPOBATH CBOMCTBA BEIICCTB B 3aBHCHMOCTH OT UX CTPOCHUA,
BO3MOXXHOCTU MPOTCKAHUA XUMHUYCCKUX HpCBpaH_[CHI/Iﬁ B Pa3JIMYHBIX

YCIIOBUSIX

2.4

ClIeZIoBaTh ~IpaBUJIaM  IIOJIb30BaHMS XMMHUYECKOH TOCylod W
n1a0opaTOpHbIM 000OpYZIOBaHMEM, a TakKXe IpaBHiiaM OOpalleHus ¢
BEUIECTBAMU B COOTBETCTBUM C HMHCTPYKLMSAMH 110 BBIIIOJHEHHUIO
71a00paTOPHBIX XWMHUYECKUX OMNBITOB IO IMOJYYEHHI0 U COOMPAHUIO

ra3000pa3HbIX BEIIECTB (AMMHAaKa U YTIIEKUCIIOro ra3a)

2.5

MPOBOJUTh PEAKIUH, TOATBEPKIAIONINE KAYeCTBCHHBIH COCTaB
pa3IMYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM IYTEM  XJIOPH/I-,
Opomupa, womua, kapOoHar, ¢ocdar, CHIHKaT, Cyibdar,
THIPOKCUIMOHBI, KaTHOHBl aMMOHHS, MOHBI W3YYCHHBIX METaJUIOB,

IIPUCYTCTBYIOIKE B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB

ITo Teme: «XHMUS U OKpYy’KaroLIas cpea»

3.1

pacKkpblBaTh  CMBICII  OCHOBHBIX XuMu4eckux moHsTuid: [IJK

BCHICCTBA; KOPPO3H:A MCTAJLJIOB

3.2

MNPUMCHATE OCHOBHBIC OICpaluun MBICIINTETEH O JACATCIBHOCTU —

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




aHajiu3 MW CHHTC3, CpPaBHCHUC, O606IJ.[CHI/IC, CHUCTEMATHU3alIUIO,
BBIABJICHUC HNPUYUHHO-CICACTBCHHBIX CBsA3CH — IJil U3Y4YCHUA
CBOICTB B€IICCTB U XUMHUYCCKHX peakunﬁ; C€CTCCTBCHHOHAYYHBIC

MCTOAbBI IIO3HAHUA — Ha6J'II-OI[eHI/Ie, HU3MCPCHUC, MOACIINPOBAHHC,

AKCIIEPUMEHT (peanbHbBIN U MBICIICHHBIH )

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KUIACC

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAHUSA

1

HepBOHaLIaJ'IBHBIe XUMHWYCECKUEC ITOHATUA

11

[Ipenmer xumuu. Poiib XMMHUM B KM3HM 4e€JoBeKa. XUMHUA B CUCTEME HaykK.
Tena u BemecTBa. PU3HYECKHE CBOKMCTBA BEIIECTB. ATperaTHoe COCTOSTHHE

BEILIECTB

1.2

Ilonsarue o METOJaxX IMO3HAaHUA B XMMHH. Yuctele BCIICCTBA U CMECCH. Crioco0On1

paszaesieHust cMeceit

1.3

ATOMBI H MOJICKYJIBI. Xumuueckue dyeMeHThl. CHMBOJBI XHUMHYECKHUX

a51eMeHTOB. [IpocTbie U ciloKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

1.4

Xumuueckas popmyia. BaneHTHOCT aTOMOB XMMUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSHCTBA  cocTaBa  BemecTB.  OTHOcHTENbHAas ~ aTOMHas — Macca.
OTtHocuTenbHas MONEKyYIIIpHas Macca. MaccoBasi 4Ol XMMHUYECKOT O JIEMEHTa

B COCIMHCHHNU

1.5

KomnuectBo BemiectBa. Mosb. MonsipHas macca. B3anmocBsA3b KOJIWYECTBa,
MacChl M YHCIa CTPYKTYPHBIX €IWHHUII BemiecTBa. Pacd€rel mo dopmynam

XUMHUYECKUX COSANHECHUM

1.6

duszndyeckre ¥ XUMHYECKHE SBIICHHUS. XHAMHUYECKas p€aknousa nu eé IIPU3HAKH.
3aKoH COXPAaHCHUS MACChI BCIICCTB. XUMHYECKHE YpaBHCHMU. KJ'IaCCI/ICI)I/IKaI_[I/IH

XUMHYECKUX PeaKlnil (COeTUHEHHMS, Pa3JI0OKCHHs, 3aMeIlIeHUs, OOMEHA)

1.7

XMUMHUYECKUI SKCIEPUMEHT: 3HAKOMCTBO C XMMUYECKOH MOCYJ0H, ¢ IpaBUJIaMH
pabotel B Jaboparopu U npuéMamMu oOpalieHuss ¢ J1abopaTOPHBIM
o0opynoBaHUEeM, H3yYeHHE M ONUCAHWE (HU3MUYECKUX CBOWCTB 00pa3IoB
HEOpPraHWYECKNX BEIIeCTB, HaOmoneHne (u3ndecknx (TUIaBICHUWE BOCKA,
TassHUE JIbJIa, PACTHPAHUE caxapa B CTYIKE, KUIIEHHE U KOHJICHCAIUS BOJBI) U
XMMHUYECKUX  (TOpEHHE  CBEeYM, TMpPOKAJMBAHHME MEIHOH  MPOBOJIOKH,
B3aMMOJICHCTBHE Mella C KHUCJIOTOW) SIBJICHWUW, HAONIOJICHUE W OIHCAHHE
NMPHU3HAKOB TPOTEKAHWS XMMHUYECKHX peakinuil (pa3jokeHue caxapa,
B3aUMOJICHCTBHE CEPHOM KHCIOTBI C XJOpPUIOM Oapusi, pasjoKeHUe

ruapokcuna Meau(ll) mpu HarpeBaHuM, B3aUMOJCHCTBHE Keje3a C PaCTBOPOM

comu menu(ll), nzydyenue crocoOOB pazjesieHus: cMecel (C TOMOIIbI0 MarHuTa,

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




(bI/IJIBTpOBElHI/Ie, BBIITApUBAHUC, AUCTUILIALINA, XpOMaTOTpa(I)I/IH), MIpOBCACHUC
OYHCTKHU HOBapeHHOﬁ COJIH, Ha6JIIOIICHI/IC " OITMCAHUC PE3YJIbTATOB ITPOBCACHUA
OIlbITa, HWJUIFOCTPUPYIOLICTO 3aKOH COXpAaHCHHUA MACChbl, CO3OaHHC MoJeIeH

MOJIEKYJI (IIIap OCTEPIKHEBBIX )

Baxwuerime npeicTaBuTeNM HEOPraHUYECKUX BELIECTB

2.1

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucimopon — 3ineMeHT M MpocToe
BemecTBo. HaxoxaeHune Kuciaopoja B mpupojne, (GU3UYECKHe M XUMHYSCKUE
cBoiictBa (peakiuu ropenus). Oxcupapl. [Ipumenenune kucmopoma. CrocoObl
MOJYYCHUsI KHCIopoJa B JIa0OpaTOpHM M TPOMBINUIEHHOCTH. KpyroBopor

KHCJIOpOJa B ITpUPOJL. O30H — AJUIOTPOITHAA MOI[I/I(I)I/IKE[I_[I/UI KHCJI0pOaa

2.2

TeroBoi 3P dekT XUMHIESCKON pPeaKInyi, TEPMOXUMHUIECKUE YPABHEHUS, K30~
Y SHJIOTEPMUYECKHE peakuu. TOIMBO: Yrojlb U METaH. 3arpsi3HEHUE BO31yXa,

yCUJIEHUE TTAPHUKOBOT0 3 (heKTa, pa3pylieHrne 030HOBOTO CII0s

2.3

Bonopon — snemeHT W mpocToe BemecTBo. HaxokaeHne Bomopoaa B TPUPOJIE,
¢u3nuecKkne W XUMHUYECKHE CBOWCTBA, TMPHUMEHEHHE, CIOCOObI MOTyJYeHHS.

Kucnore! u conn

2.4

MosnsipHblit 00bEM Tra30B. Pacy€rbl 1o XUMHUUYECKUM YpaBHEHUSIM

2.5

®dusnyeckne cBoMcTBa BOAbL. Boma kak  pactBopuTeNb. PacTBOpBIL.
Haceiiennsle 1 HeHACBIIEHHBIE PAacTBOPbI. PacTBOpUMOCTh BELIECTB B BOJIE.
MaccoBas oyt Bewiectsa B pacTBope. XHMMHYECKHE CBOMCTBA BOJBIL.
OcHoBanus. Poib pacTBOpoB B IpHpone W B KU3HU uernoBeka. KpyroBopor
BOABI B MpUpone. 3arpsA3HEeHHWe MpUpPOAHBIX BoA. OXpaHa W OYMCTKA

IIPpUPOOHBIX BOJ

2.6

Knaccudukanuss nHeopranmueckux coeauHennid. Oxcuapl. Knaccudukarus
OKCHJIOB: coseoOpasyromue (OCHOBHBIE, KHCJIOTHBIE, amQoTepHble) U
HeconeoOpazyromue. Homenknarypa okcujoB. dusnmdeckrne U XUMUYECKUE

cBOMCTBa OKCUI0B. [lonydyeHne okcuios

2.7

OcHoBanust. Knaccudukanuss ocHOBaHWHM: INENOYM W HEPACTBOPUMBIE
ocHoBaHus. HomeHnknatypa ocHoBaHul. DU3NYECKUE U XUMUYECKUE CBOWCTBA

ocHoBaHuil. [lomyuenne ocHOBaHUI

2.8

Kucnorel. Knaccudukarnus kucnor. Homenknarypa kuciaor. Dusznyeckue u
XUMHYECKUE CBOMCTBAa KUCIOT. Psn axktuBHoctu MeTtaiioB H.H. bekerosa.

[Tonydyenue kucior

2.9

Comu. Homenknarypa coneit. dusnueckue U XUMHUYECKHE CBOMCTBA COJIEH.

[Tonyuyenue conen
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2.10

I'eneTnueckas cBs3b MCKAY KJIaCCaMU HECOPTaHNUYCCKUX COeIMHEHUI

2.11

XUMHUYECKUI  SKCHEPUMEHT: KauyeCTBEHHOE OIpEAEICHUE  COAEpKaHUsS
KHCIIOpO/ia B BO3JyXe, MOJYy4YeHHE, cOOMpaHue, paclio3HaBaHHWE U H3YyueHHE
CBOMCTB KHCIIOpOJ1a, HAOMIO/IEHHE B3aMMOJICHCTBUS BEIIECTB C KUCIOPOIOM U
yCIJIOBUSI BOBHUKHOBEHUS M NpEKpallleHus: TOpeHus (Iokapa), 03HaKOMJIEHHUE C
oOpa3llaMi OKCHJOB W OINHWCAaHWE HX CBOWCTB, TOJNy4YCHHE, COOWpaHuE,
pacrio3HaBaHHE U HM3y4YEHHE CBOMCTB BOAOPOZAA (rOpeHHe), B3auMOJEeWCTBUE
Bogopoaa ¢ okcugom Menu(ll) (Bo3aMOXHO HUCTIOIB30BAHNE BHIEOMATEPUATIOB),
HaOrosleHue O00paslloB BEMIECTB KOMUYECTBOM 1 MOJb, HCCIEIOBaHUE
OCOOEHHOCTEH PACTBOPEHMsI BEUIECTB C Ppa3JIMYHOM PAaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINpPEeNEHHON MacCOBOM 10 pacTBOPEHHOTO
BEIIECTBA, B3aUMOJICWCTBUE BOJIbI C MeTallaMH (HAaTpUeM U KalbLIUEM)
(BO3MOXHO MCHOJNb30BAaHUE BUJCOMATEPUATIOB), OIPEJIEIEHUE pPAaCTBOPOB
KHUCJIOT W WIeJIoued C TMOMOIIBI0 HHJIUKATOPOB, HCCIENOBaHHE O0pa3lioB
HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIacCOB, HAOIIOAEHUE W3MEHEHUS
OKpacKM HWHAMKaTOPOB B pacTBopax KHCIOT U IIENOYEeH, HU3y4YEeHHUe
B3aumozeiicTBus okcuaa meau(ll) ¢ pacTBopom cepHON KHUCIIOTBI, KUCIOT C
METaJUIAMM, PEaKIUi HEUTPAIU3aLUH, I0Ty4EeHUE HEPACTBOPUMBIX OCHOBaHUH,
BBITECHEHME OJHOr0 MeTajjla JpYyrMM M3 pacTBopa COJH, pElIeHue
HKCIEPUMEHTANBHBIX 3a/ad Mo TeMe «BaxHellne Kiacchl HEOPraHUYECKUX

COEIUHEHUN

[lepuonuueckuii 3akon u [lepuonnueckasi cucteMa XMMUYECKUX 3JIEMEHTOB
J.1. MenpaeneeBa. CtpoeHue aToMoB. XUMHYecKasi CBsi3b. OKUCIUTENbHO-

BOCCTAHOBUTCIIbHBIC PCAKIITNN

3.1

[lepBble MOMBITKM KiIacCU(UKAUM XUMHUYECKHX »dJieMeHTOB. IloHatue o
rpymmnax CXOJHbIX 3JICMCHTOB (HICJ'IO‘IHBIG 1 ICJIIOYHO3EMCIIBHBIC MCTAJlJIbI,
TaJIOreHbl, MHEPTHBIC Ta3bl). DJEMEHTHI, KOTOpbIe 00pa3yroT ampOTepHbBIC

OKCHU/bI U THAPOKCHUIbI

3.2

[Iepnonnueckuii 3akoH. [lepnonnueckas cucteMa XMMUYECKUX 3J1eMeHTOB J[. 1.
Mengeneesa. Koporkonepuognas u JUIMHHOIIEPUOIHAS bopmbl
Ilepuonnueckorr cucreMbl xumuyeckux dieMmeHToB JI.MI. Menneneesa.
Ilepuonsr u rpynnsl. PU3NYECKUM CMBICH IOPSAAKOBOIO HOMEPA, HOMEPOB

Inepruoaa v rpymmsl 3JICMCHTA

3.3

Crpoenune aromoB. CocTaB aTOMHBIX siaep. M3oromnbl. Dnekrponbl. CtpoeHue

OJICKTPOHHBIX 000JI04YEK  aTOMOB MEPBLIX 20 XUMMYECKHX DJIEMCHTOB
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[Tepuomuueckoit cucremsl .M. MenaeneeBa. XapakTepucTuka XUMUYECKOTO

3JIEMEHTA MO ero noyoxenuto B [lepuonnueckont cucreme .M. MenneneeBa

3.4

3aKOHOMEPHOCTH HW3MEHEHHUs pajguyca aTOMOB XUMHUYECKHUX DSJIEMEHTOB,
METAJIMYECKMX W HEMETANIMYECKUX CBOICTB IO TpynmaM MU HEpHOJaM.
3nauenue [lepuonuueckoro 3akoHa u [leproauueckoit cUCTEMbl XMMHYECKHX
BJIEMEHTOB ISl pa3BUTHsS Hayku U npaktuku. WM. MenneneeB — y4€HbIidl u

I'paXaaHUH

3.5

Xumuyeckass cBsizb. KoBanmeHnTHas (moisipHas U HEMOJsIpHasi)  CBSI3b.

BHeKTpOOTpI/II_[aTeJIBHOCTB XHMHYECKHX 3J1eMEHTOB. MloHHas CBA3b

3.6

Crenenpb oxkuciacHus. OKUCIHTEILHOBOCCTAHOBUTECIBHBIE pCaKkuu. Hpoueccm

OKMCJICHHS B BOCCTAHOBJICHHUS. OKHUCIIMTEIN U BOCCTAHOBHUTEIIN

3.7

XVWMUYECKUI JKCHEPUMEHT: H3y4YeHHE 00pa3lloB BEUIECTB METALUIOB U
HEMETAJUIOB, B3aMMOJACHCTBHE THIPOKCUJA LUHKA C PACTBOPAMU KHUCJIOT H
1IeJI0YeH, MPOBEACHHUE OIBITOB, MIUIIOCTPUPYIOLIMX MPUMEPHI OKUCIUTEIbHO-

BOCCTAaHOBUTCIIbHBIX peaKI_II/Iﬁ (FOpCHI/IC, PCaKnu pa3jIoKCHUA, COCI[I/IHCHI/I}I)

9 KIIACC

Koxa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUA

BemectBo 1 xumnueckas peakuus. [lopropenue

11

Ilepnonnueckuii 3akoH. [lepuoaudeckas cucreMa XMMUYECKUX 3JIeMeHTOB [[.H.
MenpneneeBa. CTpoeHHe aTroMoOB. 3aKOHOMEPHOCTM B H3MEHEHUU CBOMCTB
XUMHUYECKHUX JJIEMEHTOB TEpPBBIX TPEX MEPUONOB, Kaus, KalbIHUs M UX
COCIUHEHUM B COOTBETCTBHM C IIOJOKEHUEM 3JIeMEeHTOB B Ilepromudeckon

CUCTCMC U CTPOCHUCM HUX aTOMOB

1.2

Crpoenue BemiecTBa: BHJBl XHMHUYECKOM CBSA3M. THIIBI KpUCTAIIIMYECKHUX
pEelETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT THUIIA KPUCTAIUIMYECKON PELIETKU
U BHJIa XUMUYECKOH cBsi3u. Kiaccudukarus 1 HOMEHKIATypa HEOPTaHUIECKUX
BELIECTB (MEXAyHapoaHas U TpUBHaJIbHAs). XMMHUYECKHE CBOWCTBA BELIECTB,
OTHOCSAIIMXCSI K Ppa3iMyHbIM  KJIaccaM HEOPTaHWYECKUX  COCOUHCHM,

FCHCTUYCCKAsA CBA3b HCOPIraHUYCCKUX BCIHICCTB

1.3

Knaccudukanus XuMH4ecKUX peakiuil Mo pa3IuyHbIM MpU3HaKaM (Mo YUCITY U

COCTaBY YYacTBYIOIIMX B pEaKIUH BELIECTB, MO TEIIOBOMY 3¢ ¢eKTy, Mo

U3MEHEHHIO CTEIICHEN OKHCICHMS XHMHUUYECKUX 9JICMCHTOB, IIO 06paTI/IMOCTI/I,

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




oo Y4acCTHrO KaTanmaTopa). DK30- 151 OHAOTCPMHUYCCKUC pcaknuuu,

TEPMOXUMHUYECKHE YpaBHEHU. [IoHATHE O CKOPOCTH XUMUYECKON pPEAKIUU

1.4

ITonsitne 00 O6paTI/IMBIX u H606paTI/IMBIX XUMHUYCCKHUX PCaAKIUAX. ITonsTHE O
TFOMOI'CHHBIX U IT'€TCPOIrCHHBIX PCAKIUAX. IloHsTHE 0O XUMHUYECKOM PaBHOBCCHHU.
q)aKTOpI)I, BJIMAIOIIME Ha CKOPOCTH XHUMHYISCKOM pPCakiiukn MW IIOJIOKCHUC

XUMHYECKOI0O paBHOBECHUA

1.5

OKHCIUTEIBHO-BOCCTAaHOBUTEIBHEIE peaKkuuu, 3H€KTpOHHBII>'I 6anch
OKUCIIUTEIIbHO-BOCCTAHOBUTENIbHOM  peakiuu.  CocTaBlieHME  ypaBHEHUH
OKHCITUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIUi C HCIOIb30BAaHUEM METO/1a

SJICKTPOHHOI'O Oaitanca

1.6

Teopust 2MEKTPOTUTHUECKON AUCCOLUALUM. DJIEKTPOJIUTHI U HEIIEKTPOJIUTHI.
Karuonbl, annonsl. MexaHu3m JMCCOLMALMM BEUIECTB C Pa3IMYHbIMU BUIAMU
XUMHYECKOH cBsi3u. CreneHp aucconuanii. CUIbHBIC U CIa0bIe IEKTPOIUTHI.
Peakuu monHoro oOMeHa. YClIoBUS MPOTEKAHUS PEAKIIUNA MOHHOTO OOMEHa,
MOJHBIE M COKpAIlEHHBIE HOHHBIE ypaBHEHHsS peakinui. CBOHCTBa KHUCIOT,
OCHOBaHMII W coled B CBeTE€ MPEACTABIEHUN 00 DSIEKTPOTUTHUYECKON

muccounanuu. KauecTBeHHbIe peakiuu Ha HOHbL. [loHsATHE O THapOIN3Ee coneit

1.7

XUMHUCCKUI DKCIEPUMEHT: O3HAKOMJICHHE C MOJCISIMA KPUCTAJUTMYESCKHX
pPEIIETOK HEOPraHWYECKUX BEIIECTB — METAUIOB W HeMeTauioB (Tpadurta u
ajiMasza), CJIOXKHBIX BEIIECTB (XJIOpUAA HATPHsl); MCCIEIOBAHUE 3aBUCUMOCTH
CKOpPOCTH XUMHYECKOW peakIuu OT BO3JEHCTBUS pPa3IMYHBIX (DaKTOpPOB;
WCCIIC/IOBAaHUE  DJIGKTPOIIPOBOIHOCTH  PAacTBOPOB  BEIIECTB,  Mpoliecca
IUCCOIUAIINN  KHUCIIOT, MIenoueid u coieid (BO3SMOXKHO HCIIOJNb30BAaHHE
BHJICOMATEPHUAJIOB); TIPOBEJCHUE OIBITOB, WIUTFOCTPUPYIONIUX IPU3HAKH
MIPOTEKAHUs PEeaKIuii HOHHOrO oOMeHa (0Opa3oBaHME OCajiKa, BBIJICICHHUE Ta3a,
00pa3oBaHKWE BOJIbI); OIBITOB, HIUTFOCTPHPYIOMIMX MPUMEPHI OKHCIUTEIHHO-
BOCCTAHOBUTEINIBHBIX peakiuil (TOpeHue, peakiuu Pa3iokKeHHs, COCAMHECHUS);
pacro3HaBaHWe HEOPTaHUYECKUX BEIIECTB C MOMOIIBI0 KAYECTBEHHBIX PEaAKIIHA

Ha MOHBI; pCIICHUC SKCIICPUMCHTAJIBHEBIX 3a1a4

Hewmeranne! u ux COCAUHCHUA

2.1

OOmiass  xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHue u GU3NIECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha NpUMEpe XJjopa
(B3auMoJielicTBME C MeTallaMM, HEeMeTalllaMu, Iiejiodyamu). XJIOpOBOJOPO.

ConsHas KHCJI0Ta, XUMHNYCCKHUC CBOﬁCTBa, MMOJY4YCHUEC, IIPUMCHCHUC. HeﬁCTBHG

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




XJIopa U XJIOpOBOAOPOAa HAa OPraHMU3M YCJIOBCKA. Baxwneiimue XJIOpUAbl U HUX

HaxO0XJIEHUE B MIPUPOJIE

2.2

Ob6mas xapaktepuctuka 31eMeHTOB VIA-rpymmbel. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe CTeNeHN okucieHus. CTpoeHue u pU3NUECKUe CBOWCTBA
MPOCTBIX BEIIECTB — KHUCIOPOAAa U CEepbl. AJUIOTPONHBIE MOAU(DUKALNU
KHCJIOpoJa M cepbl. XUMUYECKHE CBOMCTBAa cepbl. CepoBOAOPOJ, CTPOCHUE,
busznueckue U XUMUYECKHE CBOMCTBa. OKCHUIBI cepbl KaK MpPeICTaBUTENH
KUCJIOTHBIX OKCcHJO0B. CepHas KuCoTa, (GU3NUYECKue M XUMHUYECKHE CBOWCTBA
(oO1rme Kak MpeacTaBUTENs Kiacca KUCIOT U crnenuduueckue). XUMHUECKUE
peaxkiuu, JeXallie B OCHOBE MPOMBIIUIEHHOTO CIoco0a IMOMy4YeHUs CEpHOM
kucioTsl. [Ipumenenne. Conu cepHOW KHUCIOTHI, KaueCTBEHHAs peaklMs Ha
cynbdar-uoH. Haxoxaenue cepsl 1 €€ COeIMHEHMH B MpUpose. XUMHUECKOe
3arpsi3HEHUE OKpYXKarolleld Cpelbl COCAUHEHMSIMH Cepbl (KHCIOTHBIE O,

3arpsi3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHHS

2.3

OOmas xapakrepucTuka 351eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTpPOEHUS
aTOMOB, XapaKTEpHbIE CTENIEHU OKHUCIEHUS. A30T, paclpoCTpaHEHHUE B IPUPOJIE,
¢bu3nyeckue u Xxumuueckue coiicrsa. Kpyropopor azora B npupojie. AMMHAK,
ero (pu3MYecKue M XUMHUYECKHE CBOWCTBA, MoiydyeHue u npumenenue. Comu
aMMOHMSI, WX (U3MYECKHEe W XUMHYECKHE CBOMCTBa, INpPUMEHEHHE.
KadecTtBenHnast peakuusi HA MOHBI aMMOHHS. A30THAasl KHCIIOTa, €€ MOIy4YeHHUe,
¢u3nyeckue M XMMHUYECKUE CBOWCTBa (00LIMEe Kak MpeJCTaBUTENs Kiacca
KUACIOT U crneuudpuyeckue). Mcrnonb3oBanue HUTPATOB M COJEH aMMOHHS B
KayeCTBE MHUHEPAJBbHBIX yJ0OpeHUi. XUMHUECKOe 3arpsi3HEHHE OKpY’Karomien
Cpelbl COEMHEHUSIMU a30Ta (KUCIOTHBIE JI0XK/IU, 3arps3HEHHUE BO3/1yXa, MOYBbI

1 BOJOEMOB)

2.4

®ocdop, amnorponHsle Moaudukanuu dochopa, PUINIECKUE U XUMHUECKHE
cpoiictBa. Oxcua ¢ochopa(V) u dochopnas kuciora, ¢usnUecKue u
XMMUYECKAE CBOWCTBA, mmoiyueHue. lcrmomnb3oBanue ¢ochaToB B KadyecTBe

MHUHEpaJIbHBIX YA0OpeHU

2.5

OO6mrast xapaktepucTuka 3yeMeHToB |V A-rpynmbl. OCoOEHHOCTH CTpOCHUS
aTOMOB, XapaKTepHbIE CTEMCHH OKUCICHHS. YTIEepOoJ, aJUIOTPOMHbIE
MoaU(UKAIMK, PACTIPOCTPAHCHHE B TpUpOJE, (U3MYECKHEe U XUMUYECKHE
cBoiicTBa. Aacopouus. Kpyrosopot yriepoaa B npupoae. OKCUIBI yriepona,

Hux (bI/ISI/I'-IeCKI/Ie n XUMHWYCCKHC CBOﬁCTBa, ﬂeﬁCTBHe Ha JXHBbBIC OpPIraHU3MBbI,

MOJIy4YCHHUEC U IIPUMCHCHUC. OKOJIOTHYCCKUE HpO6HeMBI, CBA3aHHBIC C OKCHJIOM
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yriepoaa(lV); rumore3a rI00anbHOrO MOTCIUICHHUS KJIMMaTa; MapHUKOBBIN
apdekr. YrompHas KHCIOTa U €€ CONMM, WX (PUINYCCKUE W XUMUYCCKHE
CBOWCTBa, MoiydeHHe U npumMeHeHue. KauecTBeHHass peakiusi Ha kapOoHart-
HoHbI. Mcnonb3oBaHue KapOOHATOB B OBITY, MEIWIIMHE, MPOMBIIUICHHOCTH H

CEJILCKOM XO3S1CTBE

2.6

[lepBoHavanbHble MOHATHS 00 OPraHMYECKHX BEUIECTBaX KaK O COECTUHEHUSIX
yriaepoaa (MeTaH, 3TaH, STWJIEH, AaleTHJIeH, 3TaHOJ, TJIMIEPUH, YKCYCHas
kucnora). X cocraB W xumudeckoe crpoeHue. lloHarne o Ouonoruyecku
BAKHBIX BEIIECTBAX: JXHMpax, OeiKax, yrieBojJax — W HMX POJIM B >KU3HU
yenoBeka. MaTepuaibHOEe €IUHCTBO OPTaHWYECKUX M HEOPraHUYECKUX

COEIMHEHUH

2.7

Kpemuuii, ero ¢usnyeckue u XHUMHUYECKHE CBOICTBa, MOJy4Y€HUE U
npumeHnenue. CoeauHeHUss KpeMHHS B mpupozae. OOmue mnpeacraBieHus o0
okcune kpemuus(1V) u kpemaueBoit kucnore. CUIUKAThI, UX UCIOIb30BaHUE B
OBITY, MEUIIMHE, MPOMBIIIICHHOCTH. BakHelme cTpouTebHbIE MaTepUab:
KepaMuKa, CTEKJIO, ILIEMEHT, OeTOH, jkene300eToH. [IpobGmembr OGe3zormacHOro

HCIIOJIB30BaHUA CTPOUTCIBHBIX MaTCpHUaIOB B HOBCGI[HGBHOﬁ KHU3HHU

2.8

XUMHUYECKUN SKCIIEPUMEHT: U3Yy4€HHE OOpa3l0B HEOPraHUYECKHUX BELIECTB,
CBOMCTB COJIIHOW KHUCJIOTHI; MPOBEJICHUE KAYECTBEHHBIX PEAKIUN Ha XIJIOPHUM-
WOHBl U HaONIOJeHWE NPHU3HAKOB HUX TMPOTEKAHUS; OIBITH, OTpaXKAIOIINe
¢u3nyeckne U XMMUYECKUE CBOICTBA TaJOI€HOB U MX COCITUHEHUN (BO3MOXKHO
WCTIOJIb30BAaHNE BHCOMATEPHAIIOB); O3HAKOMJICHHE C OOpaslamMu XJIOPHIOB
(ramoreHuI0B); O3HAKOMJIEHWE C o0Opa3lamMu cepbl M €€ COCIUHCHHSIMHU
(BO3BMOXHO HCIIONIb30BaHHME BHUAEOMAaTepuaioB); HaOIIOJEHHE Mpollecca
o0yrnmuBaHMs caxapa MOJ| JACHCTBHEM KOHIICHTPUPOBAHHOW CEPHOM KHCIIOTHI,
U3Y4YE€HHE XMMUYECKUX CBOMICTB pa30aBIEHHON CEpHON KHCIOTHI, IPOBEACHUE
KayeCTBEHHOM peakiuu Ha cyiab(ar-uoH U HaOloJeHue Tmpu3Haka eé
MIPOTEKaHUsI; O3HAKOMJIEHHE ¢ (PU3MYECKUMHU CBOWCTBaMHU a30Ta, pocopa u ux
COeIMHEHUH (BO3MOXHO HCIIONB30BaHUE BUIECOMATEPHAIIOB), OOpa3Lamu
a30THBIX U GocHOpHBIX YHOOpEeHUH; oTydeHHe, COOMpaHue, paclio3HaBaHUE H
M3y4YeHHE CBOMCTB aMMMaKa; MpPOBEJACHHE KAueCTBEHHBIX pPEaKIUil Ha HOH
amMmmoHus U ¢ochar-uOH W U3yUYEHUE TPU3HAKOB UX MPOTEKAHUS,
B3alMOJEHCTBHE KOHLIECHTPUPOBAHHOW a30THOM KUCJIOTBHI C MEABIO (BO3MOXHO
UCIIOJIb30BAaHUE BUACOMATEPUATIOB); M3YyYEHUE MOJENEeH KpUCTAINIMYECKUX
pemiéTok anmasza, rpadura, ¢yiepeHa; O3HAKOMJIEHHE C TPOLECCOM

azicopOIM pacTBOPEHHBIX BELIECTB aKTUBHPOBAHHBIM YITIEM U yCTPOWCTBOM
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IPOTHUBOrasa; IMOJyueHHe, coOMpaHue, pacrno3HaBaHWE U U3YYCHHE CBOICTB
YIJIEKUCIIOro ra3a; IPOBEICHUE KayeCTBEHHBIX peaklui Ha KapOoHaT- u
CHWJIMKAT-UOHBl M M3y4CHHE TPU3HAKOB HUX IPOTEKAHUS; O3HAKOMIIEHHE C
IPOAYKIMEH CUIMKATHOM NPOMBIIUIEHHOCTH; pEIIEHUE HKCIEPUMEHTAIbHBIX

3aJ1a4 0o Teme «BaxkHellne HeMeTalllIbl M UX COSAUHCHUI

Mertannsl ¥ uxX COCIMHCHN A

3.1

0611_12151 XapPaKTCPUCTUKA XUMUYCCKUX 3JICMCHTOB — MCTAJUIOB HA OCHOBAHUH HUX
nonoxkenuss B Ilepumommueckor cucreme xumuueckux snemeHtoB .U
MenpeneeBa u ctpoeHust aToMoB. CTpoeHHe MeTauioB. MeTayuinyeckas CBs3b U
METa/NIMYecKasi KpUCTANIMUECKass peleéTka. ODJIEKTPOXUMUYECKHM  pAan

HaIpsHKEHUN METaJIOB

3.2

dusnueckrue U XUMHUYECKHE CBOicTBa MeTayuioB. OOmMe crnocoObl MomyyeHus
MeTasuioB. [ToHATHE O KOPPO3UM METAIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI UX OT
koppo3uu. CruiaBsl (CTallb, YYT'YH, JIOPATIFOMUHUI, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBILIUIEHHOCTH

3.3

[[lenounple Metayuiel: monokeHue B Ilepuogudeckoil cucreMe XUMHUYECKUX
sanemeHnToB .M. MenzeneeBa; CTpoOeHUE UX aTOMOB; HAXOXIACHUE B MPUPOJIE.
dusnyueckre 1 XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kamust). OKCHUIIBI 1
TUAPOKCUIbI HaTpusi W Kanus. [IpuMeHeHue IIEeTOYHBIX METAIOB U HX

COEeqUHEHUN

3.4

[[lenoyHo3emMenpHplE  METAUIBl MarHUd M KaJbLUW: IIOJIOKEHUE B
IIepunonnueckoii cucreMe xuMmuueckux aauemeHToB 1.1, Menneneesa; ctpoenue
HUX aTOMOB, HaXOXICHHUEC B IPUPOJICL. dusnyeckre W XUMHYUECKHE CBOMCTBA
MarHusi U Kanblusd. BakHelinme coenuHeHHs Kaiublusl (OKCHJ, THIAPOKCHI,

conn). JKEcTKocTh BOJBI M CITOCOOBI €€ yCTpaHEHHS

3.5

AmoMHuHMI: TIONIOkKEHWE B [lepuoguyeckoil cUCTEME XMMHUYECKUX 3JIEMEHTOB
JI.1. MenneneeBa, CTpoeHHE aTroMma; HaxOXJeHHWE B mpupone. Dusnyueckue u
XMMHUYECKHE CBOWCTBA alfOMUHHS. AM(OTEpHBIE CBOMCTBA OKCHJIA U THPOKCHIA

AJTFOMUHUA

3.6

Keneso: nonoxenue B [lepuoanueckoil cucreme XuMuyeckux 3neMenToB .M.
MenperneeBa; CTpOEHUE aToMa; HaxoxkiacHue B mpupoae. Dusnueckue u
XUMHUYECKHE CBOMCTBa »xene3a. Okcuabl, ruapokcuabl u conu kenesa(ll) u

xene3a(lll), mx coctaB, CBOMCTBA U TTOJTyYCHUE

3.7

XUMHUYICCKUMN OKCIICPUMCHT. O3HAKOMJICHUC C 06pa3uaMH MCTAJIJIOB U CIIJIaBOB,

X (U3MYECKUMU CBOWCTBAMH; HM3yU€HHUE pE3yJbTaTOB KOPPO3UU METAJUIOB
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(BO3MOXXHO HCIIO0Ib30BAHUE BHJIEOMATEPHUAJIOB), ocoOeHHOCTeH
B3aUMOJICUCTBUSL OKCHJIAa Kalbl[Usi M HaTpus C BOAOH (BO3MOXKHO
WCIIOJIb30BaHUE BHUJCOMATEPUAIIOB); HMCCIICIOBAHUE CBONCTB KECTKOM BOJBI;
mporecca TOpeHusi JKele3a B KHCIopoae (BO3MOXKHO —HCIIOJNb30BaHHE
BHJIEOMATEPHUAIOB); MPU3HAKOB MPOTEKaHUsI KaYECTBEHHBIX PEAKLMIl Ha MOHBI
(Maraus, Kayubliusi, amromMunus, nueka, skenesa(ll) u xenesa(lll), memu(ll);
HaOJIOZICHUE M OMHCaHUE MPOILIECCOB OKpAIIUBaHUs MJIAMEHU MOHAMHU HATPUS,
Kamuss W Kaublus ~ (BO3MOXXHO  HCIOJB30BAHHE  BUIEOMATEPUAJIOB);
uccienoBaHne aM(OTEPHBIX CBOMCTB THIPOKCHIA ATIOMHHHS W THUAPOKCHIA
[IMHKA; PEIIeHNE HKCIIEPUMEHTAIbHBIX 3a1a4 110 TeMe «BaxHelme MeTamibl 1

HUX COCIUHCHUS)

XUMHS U OKpY>Karollas cpesia

4.1

Hossle MaTepuansl U TeXHOJIIOTMH. BemecrBa U Marepuaibl B MOBCEIHEBHOU
JKU3HU YesloBeKa. XUMHUs U 30pOBbe. be3onacHoe UCIOonb30BaHUE BELIECTB U
XMUMUYECKUX peakuuii B ObITy. IlepBas moMoOIIb MpHU XUMHYECKHX OXKOrax U

OTpAaBJICHUAX

4.2

OCHOBBI ~ JKOJOIMYECKOM  IpaMOTHOCTH.  XUMHUYECKOE  3arpsA3HEHHE
okpyxaromei cpeasl [IJIK. Poinb XxumMuu B perieHUr 3KOJOTHYECKUX MPOoOIIeM.
[IpupogHbie UCTOYHUKHA YTIIEBOJOPOJOB (Yrojb, HPUPOAHBIA Ta3, HE(DTh),

MPOAYKTHI UX MepepaboTKU, UX POJIb B OBITY M MPOMBIIUIEHHOCTH

4.3

XUMUYECKHI SKCIEPUMEHT: U3yuyeHUEe 00pa3lloB MaTepUaNoOB (CTEKIIO, CIIaBbI

MCTAJIJIOB, ITOJIMMCPHBIC MaTepI/IaJ'ILI)

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




IPOBEPSIEMBIE HA OI'D 11O XUMUWU TPEBOBAHUS K
PE3YJBbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOI'PAMMBI OCHOBHOT' O OBIIIET'O OBPA3OBAHUSI

Kon
NpoBePSIEeMOro
TpedOBaHMS

IIpoBepsieMble TPeOOBAHUSA K NMPEIMETHBIM Pe3yJibTaTaM
0a30BOTr0 YPOBHSI OCBOEHHS OCHOBHOII 00pa3oBaTe/IbHOM
NMPOrpamMMbl OCHOBHOI'0 00111ero o0pa3oBanusi Ha ocHoBe PI'OC

1

IIpencrasnenue:

11

O IMI03HAaBAaEMOCTU SIBJICHUI MpPUPOAbI, MOHUMaHUE OOBEKTUBHOMI
3HAYUMOCTH OCHOB XMMHMUYECKON HAyKH KakK 0O0JacTH COBPEMEHHOIO
€CTeCTBO3HAHUS, KOMIIOHEHTa OOIIeH KyJIbTypbl U MPAKTUUYECKOM
JESTEIbHOCTH 4YEJIOBEKAa B YCIIOBUSX COBPEMEHHOIO OOIIECTBA;

IMOHMMAaHHE MECTAa XUMHHU CPEIN APYTUX €CTCCTBECHHBIX HAYK

1.2

O HAaYUYHBIX MCTOAAxX IMO3HAHHWA, B TOM YHUCJIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKUX METOAAX HCCICAOBAHUA BCHICCTB W U3YUYCHUA
XUMHNYCCKHUX peaKI.[HfI; YMCHHUEC HCIIOJIB30BAaTh MOJCIN JJIA

00BSICHEHHS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

o chepax mpodeccHoHaTBHON NESATENBHOCTH, CBSI3aHHBIX C XUMHUEH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JIOCTHIKEHHSIX
XMMUYECKOH HayKH, YTO ITO3BOJIUT OOYYaIOIIMMCS pPaccMaTpUBATh
XUMUIO Kak cdepy cBoeit Oymymiei mpohecCHOHATbHON ASITENbHOCTH
U cHenaTh OCO3HAHHBIM BHIOOP XMMHUHM KakK NMPOQMIIBHOTO MpeaMeTa

MIpH MepeXo/ie Ha YPOBEHb CPEIHEro 00IIero o0pa3oBaHus

Bragenue cucrtemMoll XMMHYECKMX 3HAHMM M yMEHUE NIPUMEHSATH

CUCTCMY XUMHUUYCCKUX 3HaHHﬁ, KOTOpas BKIIIOYACT:

2.1

BEDKHGﬁIHHG XUMHUYCCKHUEC ITOHATHA: XI/IMI/ILIGCKI/II\/JI DJICMEHT, aToOM,
MOJIEKYJa, BEIIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OJHOPOJHASA U
HEOJHOPOAHAsT CMECh, OTHOCHUTEIbHBIE AaTOMHAasi U MOJIEKYJspHas
MacCChbl, KOJIMYCCTBO BCIICCTBA, MOJb, MOHHpHaSI Macca, MOJISIpHBIfI
00BEM, OKCHJ, KHCJIOTa, OCHOBAaHUE, COJb (CpemHsisA), XUMHUYECKas
peakiys, peaKkIuh COCIUHEHUS, PEaKIUu PA3JIOKECHUS, PEaAKIUH
3aMeIleHus, PEeaKIMu OOMEHa, TerIoBOM 3¢ (EKT peakiuu, 3K30- U
SHAOTEPMUUECKUE PEAKIMH, PACTBOpP, MaccoBas 0N XMUMHUYECKOIO
3JIEMEHTa B COCTMHEHUH, MAacCOBAsl I0JISI M TIPOIIEHTHAs! KOHIIEHTPaIIUs

BELIECTBA B PACTBOpPE, AP0 aTOMa, DJIEKTPOHHBIN CIIOW aToMa, aTOMHAs
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opOuTanb, paauyc aTroma, BaJIEHTHOCTb, CTENEHb OKHCICHUS,
XUMHUYECKasl CBA3b, HIEKTPOOTPULIATEIILHOCTD, IIOJISIPHAs U HEMOJAPHAs
KOBAJICHTHAsl  CBA3b, MOHHAs  CBf3b, METAJUIMYECKAs  CBS3b,
KpUCTAJUINYECKass pemeérka (aroMHas, HWOHHAas, MeTaJulndyecKas,
MOJIEKYJISIPHAsA), WOH, KAaTUOH, aHWOH, IEKTPOIUT U HEIJIEKTPOJIUT,
AIIEKTPONIUTUYECKAsT  JTUCCOLMAIMS, peaKIMd HMOHHOro oOMeHa,
OKHUCJIMTEIIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKIMM,  OKUCIHUTEIb U
BOCCTaHOBMTENb, OKHCIEHHME M  BOCCTAaHOBIICHHE, OJIEKTPOIIN3,
XMMHYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTUMblE peakluy,
CKOPOCTb XMMHUYECKOW peakuuu, Karamusarop, IIJK, xopposus

METaJIOB, CIUIABEI

2.2

OCHOBOIOJArarple 3aKOHbl XHMHH: 3aKOH COXPAHEHHs MaccChl,
nepuonuyeckuii  3akoH J[.M. MenzgeneeBa, 3aKOH ITOCTOSIHCTBA

COCTaBa, 3aKOH ABOrajpo

2.3

TEOpUH XUMUU: aTOMHO-MOJIEKYJISIDHAsE ~ Teopus, TEOpHs

AJIEKTPOJIUTUYECKON TUCCOIUALINHI

Brnanenne ocHOBaMH XMMUYECKOW IPAMOTHOCTH, BKIIFOUAOLIEH

3.1

YMEHUE NMPaBUIbHO UCIOJIBb30BaTh U3yYEHHBIE BEIIECTBA U MaTepHalIbl
(B TOM 4HclIe MUHEpalbHble YAOOpEHHs, METaulbl U CIUIABHI,
INPOAYKTHl TEepepadOTKH TMPUPOAHBIX HMCTOYHHKOB YTIIEBOIOPOAOB
(yrns, mpupoAHoro rasa, HeTH) B OBITY, CEIbCKOM XO3SHCTBE, Ha
IPOM3BOJCTBE U TOHMMAHUE 3HAYEHMs KHUPOB, OEIKOB, YIJIEBOAOB
JUIsl OpraHM3Ma YeJI0BEKa; YMEHUE ITPOrHO3UPOBATh BIMSHUE BEIIECTB

U XUMHYCCKUX MPOHCCCOB HA OpPraHu3M YCIOBCKA U OKPYIKAIOLIYIO

MPUPOJIHYIO Cpeay

3.2

YMCHUC HUHTCIPUPOBATH XUMHUUCCKUC 3HAHUA CO 3HAHUAMU JOPYIrUX

y4eOHBIX MPEIMETOB

3.3

HaJIMYMe omnbiTa paboThl ¢ Pa3IMYHBIMU MCTOYHUKAMH WH(pOpMalUu
[0 XMMUU (HayyHass W Hay4yHO-TIONYJIIpHAs JMUTEepaTypa, CIIOBapH,

CIIPAaBOYHHMKHU, UHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTUBHO OLICHHUBATHb I/IH(bOpMaI_[I/IIO O BC€HIICCTBAX, HX
MMpEBpaAICHUAX n IMPaKTUICCKOM MMPUMCHCHUHU n YMCHUEC

HUCIONb30BaTh €€ I PCHICHUA y‘I€6HO'HO3HaBaTeJ'IBHBIX 3aJa4

BJ'IaZIGHI/IG OCHOBaMHU IIOHSATHHHOI'O amnrmnapara M CHUMBOJIUYCCKOI'O

A3bIKaA XUMHUHU IS COCTaBJICHUS q)OpMy.]'I HCOPTaHNYCCKUX BEIICCTB,

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




ypaBHCHI/Iﬁ XUMHUYCCKUX peaKuHﬁ; OCHOBaMu XUMHYECKOH

Homenknarypsl (IUPAC u TpuBnanbHoif)

VYMenne 0O0BACHATL CBS3b IOJIOKEHHUS DJIEMEHTA B Hepnozu/me(:Koﬁ

CUCTCMEC C YHUCIIOBBIMHU XAPAKTCPUCTUKaMHU CTPOCHUA ATOMOB

5 XUMUYECKUX JJIEMEHTOB (COCTaB M 3apsAn sjpa, OOIIee YHCIO
AJIEKTPOHOB), paCHpEesIeHHEeM D3JIEKTPOHOB II0 HSHEPreTHYEeCKUM
YPOBHSIM aTOMOB MEPBBIX TPEX NEPUOAOB, KT U KAIbLU
[IpencraBienue O  NEPUOJUYECKOM  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKUX DJIEMEHTOB (pauyC aToMa, 3JIEKTPOOTPUIATENLHOCTS),
6 OPOCTBIX M CIOXHBIX BEIIECTB OT TMOJNIOKEHHUSI DIIEMEHTOB B
[lepuonuueckoit cucremMe (B MalblX Mepuofax W  TJIABHBIX
MOJITPYIINAX) U AJIEKTPOHHOI'O CTPOSHUS aToMa
7 YMenue knaccupuupoBarh:
7.1 XUMHUYECKUE DIIEMEHTBI
7.2 HEOPTaHWYECKHUE BEILIECTBA
7.3 XUMUYECKUE PEAKIIUU
8 YMeHue onpenensTh:
81 BAJICHTHOCTh W CTENICHb OKHCIICHUS XUMHUYECKHX JJIEMEHTOB, 3apsil
' MOHa
89 BHJl XMUMHYECKOM CBSI3M WM THIT KPHUCTALIMICCKOH CTPYKTYpPHI B
' COETMHEHUSIX
8.3 XapakTep CPeIbl B BOMHBIX pacTBOPAX BEMIECTB (KUCIIOT, OCHOBAHMI)
8.4 OKHUCJIUTENb U BOCCTAHOBUTEIb
9 YMeHne xapakTepu3oBaTh PU3NYECKUE U XUMUYECKHE CBOMCTBA!
MPOCTBIX BEIIECTB (KUCIOPOA, O30H, BOIOPOA, TrpaduT, amMmas,
9.1 KpeMHui, a3ot, (ochop, cepa, xiop, HATPUH, KaIHWil, MarHuu,
KaJIBIIMH, aTIOMHUHHH, JKEJIe30)
CIIO)KHBIX BEIISCTB, B TOM 4YHCIIE HMX BOJHBIX pacTBOpPoB (BOJa,
aMMHaK, XJIOPOBOAOPOJ, CEPOBOAOPOI, OKCHUIBI M THAPOKCHUIBI
9.9 metarioB |-I1A rpynn, amromunus, menu (l1), nunka, xeneza (Il u
' I11), okcuaer yraepona (Il u 1V), kpemuus (1V), azora u dochopa (111
u V), cepet (IV u VI), cepuucras, cepHasi, a30TuCTas, a30THasd,
dbocdopHas, yroiapHasi, KpeMHHUEBAsi KUCIIOTa U UX COJIH)
9.3 MPOTHO3UPOBATh W XapaKTePU30BaTh CBOWCTBA  BEHISCTB B
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3aBUCUMOCTU OT HUX COCTaBa U CTPOCHU:A, NPUMCHCHHC BCHICCTB B
3aBHUCHUMOCTHU OT UX CBOfICTB, BO3MOXHOCTD ITPOTCKAHUA XUMHYCCKUX

HpCBpaHIGHI/II\/JI B PA3JIMYHBIX YCIOBUAX

YMeHHE COCTaBIIATh MOJIEKYJISIPHBIE U MOHHBIC YPABHEHUS PEAKLUN, B

10
TOM YHCTIE:
10.1 peakuuii HOHHOro oOMeHa
10.2 OKHUCITUTEIIPHO-BOCCTAHOBUTEIBHBIX PEAKIIHMA
103 WUTIOCTPUPYIOIINX ~XWMHMYECKHE CBOWCTBA M3YUYEHHBIX KJIACCOB
' (Tpyrim) HEOpraHUYECKUX BEIIECTB
104 MOATBEPKJAIOIINX TeHETUUECKYIO0 B3aUMOCBSI3b MEXK1y HUMHU
11 VMeHHe BEIYUCIIATE (TPOBOANUTH PACUYETHI):
111 OTHOCHUTEIIbHYIO MOJIEKYJISIPHYI0O M MOJISIDHYIO MAacchl BEIECTB,
' MacCOBYIO JIOJIK0 XUMUYECKOT 0 3JIEMEHTa B COSIMHEHUU
11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA H €T'0 MacCy, 00BbEM ra3oB
114 M0 YpaBHEHHSIM XHMMHYECKUX PEAKIU U HaXOAUTh KOIUYECTBO
' BelecTBa, 00BEM 1 MacCy pEeareHTOB WIH MPOAYKTOB PEaKITUI
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMM  METOJIaMH  HAy4YHOro  T[O3HaHus  (HaOIIOJeHHE,
191 U3MEepeHHe, SKCIIEPUMEHT, MOJISTTUPOBAHUE) MTPH U3YUYEHUU BEIIECTB U
' XUMHUYECKUX SIBICHUH; YyMeHHe Cc(hOpMyIupoBaTh MpodleMy U
IIPEMIOKUTH IIyTU €€ PELICHUS
199 Oe3omacHOi paboOTHl C XUMHUYECKHMMH BELIECTBAMH, XHMHUYECKOM
' MOCY/I0H 1 TabOpaTOpHBIM 000PYIOBAHUEM
MpaBHJIaMU O€30IM1aCHOr0 OOPAIIEHHS C BEIIECTBAMH, UCIIOIb3yEMbIMU
B TMOBCEAHEBHOM JKU3HH, TPaBUIIaMH MTOBEICHUS B LENSIX COEpEKEHUS
123 3I0POBbSl M OKPYXKAIOLIEW IPUPOIHOW CpEAbl; NMOHMMAHUWE Bpena
' (omacHOCTH) BO3JIEHCTBHS HA JKHMBBIC OPTraHU3MBI OIPEACIEHHBIX
BEIIECTB, CIOCOOOB YMEHBIICHHUS M MPENOTBPAIICHUS UX BPEAHOTO
BO3JICUCTBHUS
13 Hannume mpakTH4YecKWX HABBIKOB TUTAHUPOBAHMS M OCYIIICCTBICHUS
CIEIYIOIINUX XUMUYECKUX IKCIIEPUMEHTOB:
131 M3ydeHUE U onucaHue (U3NIECKUX CBOWCTB BEIIECTB; O3HAKOMIICHHE

C (bPISH‘ICCKI/IMI/I n XUMHNYCCKHMMH SABJICHUSMHU, OIIBITHI,
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HWJUTIOCTPUPYIOMIUC MTPU3HAKH TPOTCKAHUSA XUMHUYCCKUX peaKuHﬁ

13.2

M3yU4eHHE CIIOCOOO0B pa3eieHUs cMecei

13.3

MOJlyYEHUE KHCIOpOJa M U3Y4YEHHE €ro CBOWCTB; IOJyuy€HUE
BOJIOpOJIa M U3Y4YEHHE €ro CBOMICTB; MOJIyY€HUE YTJIEKHUCIOro rasa u

HU3Y4YCHHUC €T'O CBOI>'ICTB; MMOJIYYCHUC aMMHUAKa U U3YUCHUC €TI0 CBOICTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MAacCOBOM J0Jyed

pacTBOPEHHOTO BENIECTBA

135

MIPUMCHEHUE WHMKATOPOB (;makmyca, METHIIOpaHkKa u
dbenondranenna) sl ONpeACNICHUs] XapakTepa Cpelbl B pacTBopax

KHCJIOT 1 IHGJ'IO‘I@IZ

13.6

HUCCICOOBAHHUE M  OIIMCAaHHC CBOICTB HCOPraHM4CCKUX BCIICCTB
Pa3IMYHBIX KJIACCOB; U3Y4YCHUC B3aHMOHeﬁCTBHH KHUCJIOT C METaJlllaMU,
OKCHJIaMU MCTaAJIJIOB, PaCTBOPUMbBIMU u HEPACTBOPHUMBIMU
OCHOBAHHAMH, COJEIMH, TIIOJYUCHUC HCPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHUEC OJHOI0 MCETajlyla JApyrumMm H3  pacTBOpa COJIH,
HCCIICAOBAaHUC aM(l)OTepHBIX CBOICTB TUAPOKCHUIOB QAJIIOMUHUA H

[IUHKA

13.7

pelIeHne KCIePUMEHTAIbHBIX 3a7a4 10 TeMaM: «OCHOBHBIE KJIaCChl
HEOPraHUYECKUX COCJIMHECHUI; «INEKTPOIUTHYECKAS
aucconmanusay;, «BaxHeWIme HeMETaAIBI M WX COCHUHCHUSY,

«BaxkHeine MeTauIbl U UX COETUHEHUS)

13.8

XUMHYECKHE  DKCIEPUMEHTBI,  HWIUIIOCTPUPYIOIIME  MPHU3HAKU
MPOTEKAHUsl PEaKIMii MOHHOrO OOMEHAa; Ka4eCTBCHHBIC PEaKIMH Ha
MPUCYTCTBYIONTUE B BOJHBIX PACTBOpPAX HOHBI: XJIOPHA-, OPOMUJ-,
womun-, cynbdar-, ¢ocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
TUIPOKCU/I-UOHBI, KATUOHBI aMMOHUS, MarHusl, KaJbIIHs, aTFOMHHHSI,

kenesa (2+) u xenesa (3+), menu (2+), nuHKa

14

YmMmenue:

141

MPEJCTaBISATh PEe3yNbTaThl JKCHEpUMEHTa B (¢GopMe BbHIBOJIOB,
JI0Ka3aTeNbCTB, TpahUKOB M TaONHIl W BBISIBISATH SMIIMPHUYECKUE

3dKOHOMCPHOCTHU

14.2

YCTaHABJIMBATE CBA3U MEXIY PCaIbHO H3.6.]'IIOI[&€MBIMI/I XHUMHUYCCKUMHU
SABJICHUAMMU U IpOoLCCCaMU, MPOUCXOAAIINUMU B MAKpPO- U MUKPOMHUDPE,

OOBSCHATH MPUYMHBI MHOTO0OPAa3Hsl BELIECTB

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




INEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNH

Kox

IIpoBepsiemMblii 3JIeMeHT CO/IepKAHUS

1

HepBOHa‘IaJ'ILHLIe XUMHNYCCKHEC ITOHATHA

11

UucTteie BemecTBa U cMecu. CiocoObI pa3ieieHus: cMecei

1.2

ATOMBI H© MOJICKYIJIBI. Xumuyeckue diieMeHThl. CHMBOJIBI  XHMHYECKHX

OJICMCHTOB. HpOCTHe " CJIIOKHBIC BEUICCTBA.

1.3

Xumnueckas popmysa. BalreHTHOCTh aTOMOB XMMHUYECKUX 3JIeMEHTOB. CTeneHb

OKUCJICHUSA

1.4

3aKOH MOCTOSHCTBA COCTaBa BCIICCTB. OTHocHUTEeIbHAS aTOMHAs Macca.
OTtHOCUTENbHAS MOJICKYJIIpHasA Macca. MaccoBas J0ds XUMHYECKOro 3JIeMEHTa

B COCIUHEHNU

1.5

KonmuuectBo BemectBa. Mosib. MomsipHas Macca. MonspHblii 00bEM Ta3oB.

BzanMmocBs3b KOJIMYCCTBA, MACCHI U YK CJIa CTPYKTYPHBIX CAWMHUI] BEIICCTBA

1.6

DuU3NYECKUE U XUMHUYECKHE SIBJICHUS. XUMUUYECKas Peakluus U €€ NpPU3HaKH.

3aKOH COXPAaHEHHUs MacChl BEUIECTB. XUMUUYECKUE YPABHEHUS

HepI/IOI[I/I"IeCKI/Iﬁ 3aKOH H Hepnozu/mecxaﬂ CUCTEMA XHMMHUYCCKHUX 3JJICMCHTOB

J.N. MenpaeneeBa. CTpoeHre aTOMOB

2.1

[lepuonuueckuii 3akoH. llepuoguyeckas cucreMa XuMU4YECKUX daeMeHToB [[. 1.
MenneneeBa. Ilepuoast u rpymnmnsl. OU3HYECKUN CMBICI IIOPSAIKOBOIO HOMEPA,

HOMCPOB IICPUOJa U I'PYIIIbI 3JICMCHTA

2.2

Crpoenne atromoB. CoctaB aTOMHBIX siaep. M3orombl. DnekTponbl. CTpoeHue
SJIEKTPOHHBIX  000J0YeK AaToMOB MepBhIX 20 XUMHYECKHUX DJIEMEHTOB

[Tepuoanueckoit cucremsl [I.11. Menzaeneena

2.3

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHYECKUX SJIEMEHTOB MEPBBIX TPEX
MEePUONIOB, Kaus, Kaiablug (paguyca aToMOB, 3JIEKTPOOTPUIATEIHHOCTH,
METAJUIMYECKUX U  HEMETAJUIMYECKUX CBOWCTB) W HUX COEAMHEHUU B
COOTBETCTBUM C TMOJOXKEHUEM »3JeMeHTOB B Ilepumonnueckoir cucreme u

CTPOCHUCM HUX aTOMOB

CTpoeHI/IC BCIICCTBA

3.1

Xumuyeckass cBs3b. KoBaneHTHas (HodsipHas W HEMOJSpHAas) CBSA3b.
DNEeKTPOOTPUIIATENFHOCTh ~ XMMHYECKMX  2JIeMEeHTOB.  MoOHHas  CBS3b.

Meramnn4deckas CBSI3b
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3.2

Tunbl KpUCTAIMYECKUX peIETOK (aToOMHas, WOHHAsA, MeTaulndeckas),
3aBUCUMOCTb CBOWCTB BEILIECTBA OT THUIIA KPUCTAJUIMYECKOM PEIIETKH U BUAA

XUMHUYECKOI CBI3U

Baxuelimme mnpeacTaBUTENM HEOPraHMYECKUX BemlecTB. HeMeramnel u ux

COCIMHCHMNA. Meramisl 1 uX COCANHCHUA

4.1

Knaccudukanus M HOMEHKIATypa HEOPTaHUYECKUX COCTUHEHUI: OKCHIOB
(coneobpa3ytomue: OCHOBHBIE, KHUCJIOTHBIE, amM(OTepHBIC) u
HeCcoJIeOOpa3yroIie; OCHOBaHMM (IIENOYM W HEPACTBOPHMBIC OCHOBAHUA);
KUCJIOT  (KHUCIOPOJCOAEpKaue U  OSCKHCIOPOIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJEH (CpeTHUX U KHCIBIX)

4.2

duznyeckue W XHMHYECKHE CBOMCTBa IIPOCTBIX  BCHICCTB-HEMECTAJIJIOB!

BOJIOPO/Ia, XJIOpa, KUCIOPOa, Cephl, a30Ta, (pocdopa, yriepoaa, KpeMHUs

4.3

dusznyeckue W XHMHYECKHE CBOMCTBA IIPOCThIX BCHICCTB-MCTAJUIOB: JIMTHUA,
HaTpHs, KaJlusgd, Marovugd W KaJlblHs, aJIFOMUHHUSA, KCJIC3a. :‘)JICKTpOXI/IMI/I‘ICCKI/Iﬁ

pAn HaHp}DKeHI/Iﬁ MCTaJIlIOB

4.4

duszndeckre U XMMHYCCKHE CBOMCTBA BOAOPOAHBIX COCI[I/IHCHI/Iﬁ HEMCTAJIJIOB!

XJIOPOBOJIOPOAA, CEPOBOIOPO/IA, aMMHUAKa

4.5

duznuecKue U XUMHUYECKHE CBOMCTBAa OKCHI0B HemerawioB: cepol (I1V, VI),
azota(ll, 1V, V), docdopa(lll, V), yriepona(ll, 1V), kpemuus(1V). Tonydenune

OKCH 0B HEMCTAJIIIOB

4.6

Xumudeckrue cBoricTBa okcuaoB: MeTauioB IA-IIIA rpynn, nwaka, memu(ll) u

xene3a(ll, 11). [TonyueHune oKCHUI0B METAJIOB

4.7

XHWMHYECKHE CBOMCTBA OCHOBAHMM W aM(OTEPHBIX THAPOKCHAOB (Ha TPUMEpE
TUAPOKCUJIOB  aIFOMUHUS, Kene3a, UuHKa). [lomyueHue oOcHOBaHUUA U

amM(OTEepHBIX THAPOKCHIOB

4.8

OO0mue XUMHUYECKHUE CBOMCTBA KHUCJIOT: XJIOPOBOJIOPOAHOM, CEPOBOIOPOIHONM,
CEpHHUCTOU, CEpHOH, a30THOH, ¢ochopHOl, KpeMHUEBOU, yroabHOl. OcoOble
XUMHUYECKHAE CBOMCTBA KOHIICHTPUPOBAHHOM CEpPHOM M a30THOW KHUCIOT.

[Tonydyenue kucnor

4.9

OO0me xuMUYecKre CBOMCTBA cpetHux coneid. [Tomydenune coneit

4.10

HOHY‘ICHI/IG, CO6I/IpaHI/Ie, pacnio3dHaBaHue BOOOpPOJ4, KHUCIOpOJa, aMMHaKa,

YTJIEKUCIIOTO ra3a B JabopaTopuu
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HOHY‘ICHI/IC aMMHMakKa, cepHoﬁ W a30THOH KHUCIIOT B IMIPOMBIITIJICHHOCTH. O6H_[I/Ie

CMOCOOBI MOTYYEHHUS] METAIIJIOB

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




412

I'enetnueckas CBA3b MCKAY KJIaCCaMU HECOPTAaHNUYCCKUX COeIMHEHUH

XUMHUYECKUE PEaKIINU

5.1

Knaccugukamus XuMHUECKIX peakUuil M0 pa3IMyHbIM MPU3HAKAM: 110 YUCITY U
COCTaBy Y4YaCTBYIOIIMX B PEAaKLUUU BELIECTB, MO TEIIOBOMY 3(¢eKTy, Io

W3MEHEHHIO CTeIICeHEH OKHUCIICHUS XUMHUUYECKUX 3JIEMECHTOB

5.2

TennoBoii 3QdeKT XUMHUYECKOW peaKInK, TePMOXUMHUUYECKUE YpaBHEHUS. DK30-

U DHAOTEpMUYECKHE peakuuu. TepMoXuMUUecKre ypaBHeHHs

5.3

OKHUCIUTEIHLHOBOCCTAHOBUTENLHEIE pPCaKknuu. OKHUCIIUTENN U BOCCTAHOBHUTEIIH.
[Ipomecchl  OKHCIEHMST W BOCCTAHOBJICHHMS.  OJIGKTPOHHBIM  OayiaHc

OKHMCJINTEIIbHOBOCCTAaHOBUTEIBHOMN PCaKIn

5.4

Teopus >JIeKTpOTUTHYECKON ArCconHani. KaTrnoHbl, aHHOHBL. DJIEKTPOIUTHI U

HEOJICKTPOJIUTEI. CunbHbIE U cIa0bIe QJICKTPOJIUTHI. CreneHb Jucconrannmn

5.5

Peaknun moHHoro oOMeHa. YCJIOBHS NMPOTEKAaHUS PEaKUid MOHHOrO OOMEHa,

TIOJIHBIE U COKpAILIEHHBIE HOHHBIE YPaBHEHUS peakiuit

XHUMHS U OKpYyXKarolas cpena

6.1

BemectBa u Marepuansl B IIOBCEAHEBHOM JKM3HU 4elloBeKa. besomacHoe
WCIIONB30BaHNE BEIIECTB M XMMHUYECKHX peakiuii B jaboparopuu U OBITY.

HepBaﬂ nmoMouib IMpu XUMHUYCCKUX OXKOrax U OTpaBJICHHUAX

6.2

XUMHYECKOe 3arps3HEHHE OKpYXaromeid cpeabl  (KUCIOTHBIE  JOXKIH,
3arpsi3HEHUE TOYBBI, BO3JlyXa W BOJOEMOB), CIOCOOBI €ro MpeAoTBpAIICHUS
[Ipenenbras pomyctumasi koHneHtpanus BemiectB (ITJK). Pomp xumuu B
pEIIEHUH DKOJOTHMYECKHX MpobiieM. VYculieHHe MapHUKOBOrO d3(dekKTa,

pa3pyLeHne 030HOBOT'O CJIOS

6.3

[Ipumenenue cepsl, a3ota, ¢pocdopa, yriaeposa, KpeMHUS U MX COCAWHEHHH B
ObITY, MEIUIMHE, TNPOMBIIUIEHHOCTH M CeJIbCKOM Xo3sicTBe. [Ipumenenue
METAJUIOB U CIUIaBOB (CTallb, 4YYI'yH, AIOPaIlOMUHUIN, OpoH3a) B OBITY U
MIPOMBILIUIEHHOCTH UX coeuHeHHuH. [IoHsTHEe 0 KOPPO3UU METAJIOB, OCHOBHBIE

CIT0COOBI 3alIUTBI UX OT KOPPO3UU

6.4

[IpuponHble UCTOYHMKHU YIJIEBOJOPOAOB (Yroyib, NPUPOAHBIA Tra3, He(PTh),

MPOJIYKTHI X MepepaboTku (OEH3UH), UX POJIb B OBITY U MPOMBIIIIICHHOCTH

6.5

[lepBoHavanbHBIC TOHSATHS OO0 OpPraHUYECKUX BEIIECTBAX KaK O COCIMHEHHSIX
yriieposa (MeTaH, 3TaH, ITUIEH, alleTHIIeH, STaHO, TJIULEPUH, YKCYCHasl KUCIIOTA).

ITonarre o OMOTOrMYECKH BasKHBIX BCIICCTBAX: KHUPAX, 6eJ'IKaX, YIJIEBOAax — U UX

POJIM B )KU3HU YCIIOBCKA

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




PacuéTnr:

7.1 1o ¢popMysiaM XUMHYECKUX COSAMHEHUN
7.2 Macchl (MaccoBO) JOJIM paCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMUYECKUM YPABHEHUAM
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O IPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YHEHUKA

Pymzutuc I'.E., ®enpaman @.I'. Xumus 8 kitacc. M.: [IpocBenienue
METOJIUYECKHUE MATEPUAJIBI 1JIS1 YYUTEJIS

Hoypquoe IIAHUPOBAHUC I YUHUTCIIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

bu6numoteka I{JOK

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




[JOKYMEHT MOZAMNWCAH 3NEKTPOHHOW MOANUCHIO

MYHULMNAJIbHOE BHOA)KETHOE OBLLIEOBPA3OBATEJIbHOE
YYPEXXAEHUE NPSA30BELIKOrO MYHULIMMAJIbHOIO OKPYTA
BOJIOrOAACKO# OBJIACTU "CPE[HSS LUKOJIA N2 2 I.FPSI30BLIA", LLlaxoBa
CeeTnaHa MBaHoBHa, [inpekTop

29.08.25 16:26 (MSK)

Ceptudukat 62631A6B59BIFED83E65DB2E92868466
[evicteyet c 28.05.25 no 21.08.26




