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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YpPOBHE OCHOBHOTO 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 YUETOM KOHIEMIIMY MpenogaBanusi yaueOHOro npeamera « XumMush)
B oOpa3oBaTenbHBIX opranm3arusax Poccuiickoit deneparium.

[Iporpamma mo xumuu AA€T MPEACTaBICHHE O IENsIX, OOIel cTpaTeruu
oOy4eHMs, BOCIHTAHHMS M pPa3BUTUS OOYYAIOLIMXCS CPEACTBAMH y4eOHOTO
npeaMeTa, YCTaHABIIUBAET 00s13aTeNIbHOE npeaMETHOE coJiep>KaHue,
npeaycMaTpUBAeT pacHpeesieHue €ro Mo KilaccaM U CTPYKTYpPUPOBAHUE IO
pazienaM W TeMaM MpOTrpaMMbl IO XHUMHUH, OIpPEIEIseT KOJIUYECTBEHHbIE U
KaueCTBEHHbIE XapaKTepUCTUKHU CoJIepKaHus, PEKOMEHAYEMYIO
MOCJIEI0OBATEIbHOCTh ~ M3YYEHHUS XUMHM C Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€HM, JIOTMKKM  Y4eOHOro  Tpoliecca, BO3PACTHBIX
0COOCHHOCTEH OOydYarolUXCs, ONpeACISICT BO3MOXXKHOCTH —IpeaMeTa Ul
peanu3anuu TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTelbHOU
porpaMMbl Ha YPOBHE OCHOBHOT'O OOIIIETO 0O0pa30BaHMS, a TaKKe TPEOOBaAaHUM 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
o0y4Jaromnierocsi, ero MnpejCTaBICHU O MaTepUabHOM EIUHCTBE MHUpPa, BAKHYIO
poJib UrparoT (popMUpPYEMbIe XUMHUEH MPEJICTABICHUS O B3aUMOIPEBPAILICHUSIX
SHEPrUU U 00 HBOJIIOIUU BEIIECTB B IMPUPOJE, O MYTAX PEHICHHUS TI100aTbHBIX
npo0sieM yCTOWYMBOTO Pa3BUTHUSL UYEIIOBEYECTBA — CBHIPHEBOM, DHEPreTHUECKOM,
MUIIEBOM U SKOJOTUYECKON 6€30MacHOCTH, MTPOOIEM 3PaBOOXPAHEHUSI.

N3yuenue xumun:

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

BHOCHUT BKJaJ B (DOPMHUpPOBAHHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HX CaMOCTOSITEILHOM  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 B3IUIsIIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SBIISICTCS 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 SKOJIOTHYECKOE
obpazoBaHre 00yUYarOIINXCS.

Jlanubpie HampaBlieHUs B OOyUYE€HHU XUMHUU OOECTICUMBAIOTCS CIEIMPUKON
COJIep)KaHUsl  Yy4eOHOTO  TpeaMeTa, KOTOPBIM  SIBISETCS  IeIarorM4ecKu
aJanTHPOBAHHBIM OTpPaK€HHEM 0a30BOM HAyKHW XMUMHH Ha ONpeIeIEHHOM dTare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00I11IeT0 0Opa3oBaHUsI OPUEHTUPOBAH Ha
OCBOCHHE OOYYaIOIIUMHKCS CHCTEMBbI IEPBOHAYAIBHBIX MOHITHH XWMHH, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTACJIBHBIX 3HAUYMMBIX TOHSITUA
OPTraHUYECKON XUMHH.

CrpykTypa coaepkaHus MporpamMMbl MO XUMHUU CPOpMHUpOBaHA Ha 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 PA3BUTHUS 3HAHUM HA OCHOBE TEOPETUUYECKUX NpPEACTaBICHUN
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;

— TpeACTaBiICHUNU 00 DJIEKTPOJUTHUYECKOW JTUCCOLMAIIMU BEIIECTB B
pacTBopax.

TeopeTuueckre 3HaHHUS PACCMATPUBAIOTCA HAa OCHOBE OSMIHUPUYECKU
MOJIYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, PA3BUBAIOTCS MOCJIEA0BATEIILHO OT OJHOTO
YPOBHS K JIPyrOMY, BBIMIONHSSA (PYHKIUU OOBSICHEHHS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI M BO3MOXHOCTEH MPAKTUYECKOTO MPUMEHEHHS U TMOJTY4YEHUS
M3Y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl MO XHMHH  CIOCOOCTBYET  (POPMHPOBAHUIO
IPEACTABICHUSA O XUMUYECKOW COCTABIAIOIIEN HAyYHOM KapTUHBI MHUPA B JIOTHKE
€€ CHUCTEeMHON NPUPOJbI, IIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
METOoJaM TMO3HaHUsS B Hayke. V3ydeHue XUMHUHU MPOUCXOJUT C MPHUBIICUCHHEM
3HAHUW U3 paHee HU3YYEHHBIX YYEOHBIX mpeAMEeTOB: «OKpyXKarolmuil MHpy,
«buomnorus. 5—7 kinacce» u «dPusuka. 7 Kiaaccey.

I[Ipr wu3yyeHHMM XUMHH TPOUCXOJUT (POpMHpPOBAHHE 3HAHHH OCHOB
XUMHUYECKON HAyKH KakK 00JacTH COBPEMEHHOTO €CTECTBO3HAHHUS, MPAKTHYCCKON
NEATCILHOCTH YEJIOBEKa M KakK OJHOI0 M3 KOMIIOHEHTOB MMPOBOHN KYJIBTYpHI.
3amadya ydeOHOro mIpeaMeTa COCTOMT B (OPMHUPOBAHHUU CHUCTEMBl XHMHYECKHUX
3HAaHUN — BaKHEWIIHX ()aKTOB, MOHATHH, 3aKOHOB M TEOPETUICCKHUX TOJIOKESHHM,
JOCTYIHBIX 0000IIEHUII MHUPOBO33PEHUYECKOIO XapakTepa, s3blka HAYKH, B
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NpUOOIICHNH K HAayYHbIM METOJAaM TIO3HAHWSI TPU HU3YYCHUH BEUIECTB W
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
IMOBCEIHEBHOM KU3HU.

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

— (dopMHpOBaHHE MHTEIJICKTYaIbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM00Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIHLHOMY IMPHUHSATHIO PEIICHU,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HU;

—  HamnpaBJIICHHOCTh OOYy4YeHHs Ha CHCTeMaTHYecKoe MpHOoOIlIeHne
oOy4Jaronmxcss K CaMOCTOSITEIbHOM MO3HABATEIBHON JESTENbHOCTH, HAYYHBIM
METOJIaM TMO3HaHUs, (POPMHUPYIOIIUM MOTHUBAIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecreueHne yciaoBui, ClIOCOOCTBYIONIUX MPUOOPETEHUIO 00YUaAIOIIIUIMUCS
OMbITa Pa3HOOOPA3HON NEATENTbHOCTH, MO3HAHUS M CAMOIIO3HAHMUSI, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIINI), UMEIOIIMX YHHUBEPCAIbHOE 3HAYCHUE IS
Pa3JIMYHBIX BUJIOB JESATEIbHOCTH;

— (opmupoBanre oOmEH (QPyHKIMOHATBHOW M E€CTECTBEHHO-HAYYHOU
rPAaMOTHOCTH, B TOM 4YHCJI€ YMEHUW OOBSICHATH M OIICHUBATh SIBJICHUS
OKPY’>KAIOIIEr0 MHUpA, MCHOJIb3ysl 3HAHUSA W OMbBIT, MOJYYECHHBIC MPU H3YYCHUU
XUMUU, TPUMEHSATHh WX MPU PEUICHUU MpoOJieM B TOBCEAHEBHOM KU3HU U
TPYZIOBOM JEATEIBHOCTH;

— (¢opMHpoBaHHME Yy OOYyYalolMXCS T'YMaHUCTHUYECKHX OTHOLUEHUH,
NOHUMAHHS 1EHHOCTH XUMHUYECKUX 3HAHUU [JIsi BBIPAOOTKH IKOJIOTUYECKHU
1eaecoo0pa3Horo MoOBEJAeHUsT B OBITY W TPYJIOBOM JAESATEIRHOCTH B LEAX
COXPAaHEHHMS CBOETO 30POBbS U OKPYKAOLIEH TPUPOTHON CPELBI;

— pa3BUTUE MOTHUBAIMU K OOY4YEHHUIO, CIOCOOHOCTEM K CAMOKOHTPOJIIO U
CaMOBOCHHMTAHMID HAa OCHOBE YCBOEGHHMS OOILIEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOdWIsS W HANPABICHHOCTH NATbHEUIIETO
oOy4eHwus.

OOmee 4YKMCIIO dYacoB, OTBEACHHBIX I HW3YYCHUS XHMHH Ha YpPOBHE
OCHOBHOTO 0011er0 oOpa3zoBanus, coctaBisieT 136 gacos: B 8 kiacce — 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 XUMUYECKUE TOHATHS

[IpenmeTr xumuun. Ponp XUMUM B KU3HU 4YETOBEKAa. XUMHS B CHCTEME HayK.
Tena n BemecTBa. DHU3MYECKUE CBOWCTBA BEIIECTB. ATPETaTHOE COCTOSIHUE
BelecTB. [loHsiTHE O MeTOAaX MO3HAHUSI B XUMHUU. UHCThIE BEIIECTBA U CMECH.
CnocoOsI pa3zjeneHust cMecei.

ATOMBI M MOJIEKYJIbl. XUMHUUYECKUE dIeMEHThl. CHMBOJIBI XUMUYECKHUX
37eMeHTOB. [IpoCThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opMmyna. BaleHTHOCTP aTOMOB XHMHYECKUX DSJIEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAass AaTOMHas Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHAas Macca. MaccoBast 107151 XUMHUYECKOTO JIEMEHTA B
COEIMHEHUHU.

KommuectBo BemectBa. Moiib. MonsipHas macca. B3auMoCBsI3p KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IWHUIl BemecTtBa. Pacuérel 1o ¢opMynam
XUMHYECKUX COCTUHECHUMU.

du3nuecKue U XMMHUYECKHUE SBICHUS. XUMHUUYECKasi Peakius U €€ MPU3HAKHU.
3aK0H COXpaHEHHsI MAcChl BEIIECTB. XUMHUUYeCKHe ypaBHeHUA. Knaccuduxarus
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
(GU3MYECKUX CBOHCTB 00pa3llioB HEOPraHWYECKMX BEIIECTB, HAOJIOJICHHUE
¢usznueckux (TUIaBiIeHUE BOCKA, TasHUE JibJa, pacTHUpaHHE caxapa B CTYIIKE,
KUTIEHWE M KOHJEHCAIMS BOJbI) M XMMHUYECKHX (FOpEHUE CBEYH, NMPOKAIUBAHHE
MEIHOW MPOBOJIOKH, B3aUMOJCHCTBUE MeJla ¢ KUCIOTOMN) sIBJICHUM, HAO0IeHUE U
OMKCAaHUE TPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMO/JICHCTBUE CEPHOM KHCIIOTHI C XJIOPUJIOM Oapus, pa3ioxKeHUue THIPOKCUa
meau (1) mpu HarpeBaHuu, B3auMoeCcTBHE Keje3a ¢ pacTBopom coiu meau (11),
U3Yy4YEeHHE CIOCOOOB pa3/ielieHHus CMeceil: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBaHUE,
BbINIApUBAHUE, AUCTUIUISAIMUS, XpoMaTorpadus, MPOBEJACHUE OYUCTKUA MMOBAPEHHOM
coild, HaONIOJeHWE W  ONMCaHUE  PE3yJNbTaTOB  MPOBEJEHUSA  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUs MAacChl, CO3JaHHE MOJIENel MOJIEKY
(ILIapoCTEePKHEBBIX).

Ba:kHelimme npeacTaBuTe/ M HEOPraHUYECKHUX BElleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopoa — aneMeHT U mpoctoe
BelecTBo. HaxokaeHue kuciopojga B mOpupojse, (GU3MYECKUe U XUMUYECKHUE
cBoiictBa (peakuuu ropenusi). Oxcuabl. I[lpumenenue xuciopoaa. CrocoObl
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MOJIYYCHUSI KHUCJIOpoAa B J1a0OpaTopuy W TPOMBIIUIEHHOCTH. KpyroBopor
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, yCUJIEHHUE MTapHUKOBOTO 3 (exTa, pazpylieHue 030HOBOTO CIIOS.

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

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

dusnyeckue cBoMcTBAa BOABL. Boxma kak pactBopuTenb. PacTBOpBHI.
HacelllieHHBIE M HEHACBIIEHHBIE pPacTBOpPBl. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBas 10714 BEUIECTBA B pacTBOpE. XMMHUYECKUE CBOMCTBA BOJAbl. OCHOBaHUSI.
Poisib pacTBOpOB B Npuposie U B KU3HU YesnoBeka. KpyroBopoT BOAbl B IPUPOJIE.
3arpsA3HeHHne NpUPOIHBIX BoA. OXpaHa U OYUCTKA MPUPOAHBIX BOJ.

Knaccuduxanus neopranmdeckux coeauHeHuit. Oxcuapl. Kiaccuduxanuys
OKCUJIOB:  coseoOpa3yroniie  (OCHOBHBbIE, KHUCIOTHbIE, aM{(pOTEepHbIE) U
HecosieoOpasyrome. HomeHknatypa OKcugoB. DU3MYECKHME M XUMHUYECKHUE
CBOMCTBA OKCUIOB. [TomyueHne OKCHI0B.

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

Kucnotel. Knaccuduxanus xkucnor. Homenkmnarypa kucinor. @usnveckue u
XUMHUYECKHE CBOMCTBAa KHCIOT. Psn aktuBHocTH MeTamnoB H. H. bekerosa.
[Tonyuenue KuUCIIOT.

Commu. Homenknarypa coseil. @usznueckne u XMMHYECKHE CBOWMCTBA COJIEH.
[Tonydenue cosen.

['eHeTnueckas cBsA3b MEXKY KJIaCCAMU HEOPraHUYECKUX COCIMHEHHUIM.

Xumuueckuit IKcnepumenm:

Ka4ECTBEHHOE ONMPEAEICHUE COJECPKAHUS KUCIOPOAa B BO3AYyXE, MOTyUYEHHUE,
coOupanue, pacrmo3HaBaHWE U W3YYCHHE CBOMCTB KHCIOPOJa, HAONIOACHUE
B3aMMOJICICTBUSL BELIECTB C KHUCIOPOAOM U YCIOBUS BO3HMKHOBEHHS U
IpeKpalleHus TopeHusl (Mokapa), O3HAKOMIICHHME C O0Opa3liaMu OKCUJIOB U
OMHCAaHUE WX CBOWMCTB, IMOJy4YeHHE, COOMpaHUE, PACIIO3HABAHWE W HW3YUYCHHE
CBOMCTB BojJiopoaa (rOpeHwme), B3auMoAeHCcTBUE Boaopoaa ¢ okcuaoM menu (1)
(BO3MOKHO HCTIOJIb30BaHUE BHUICOMATEPHAIOB), HabIt01eHne 00pa3lloB BEIIECTB
KOJIMYEeCTBOM | MOJIb, HUCCIEIOBaHME OCOOCHHOCTEW PACTBOPEHHs BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJICHHE PACTBOPOB C OIPEICIEHHON
MacCOBOM JI0JIEd PaCTBOPEHHOTO BEIIECTBA, B3aUMOJICUCTBHE BOJBI C METAILIAMU
(HaTpueM ©  KaubllMeM) (BO3MOXHO  HCIOJb30BaHUE BUICOMATEPUAJIOB),
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UCCIIEJOBaHHE O00pa3lOoB HEOPraHWYECKUX BELIECTB Pa3JIMYHBIX  KJIACCOB,
HaOJII0/IeHNEe U3MEHEHUs OKPAacKU MHIMKATOPOB B PACTBOpaX KUCJIOT U ILEJIO0Yel,
uzydyeHre B3aumozeiicTBusi okcuga menu (I1) ¢ pactBopoMm cepHOM KHCIOTHI,
KHCJIOT C METaulaMH, PEAaKUUW HEUTPAIMU3aLUM, IIOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHHM, BBITECHEHHME OJHOI0 MeTajlla IPYrMM M3 PAacTBOPA COJIM, PEILICHUE
SKCIEPUMEHTAJIBHBIX 3a/ad 0 TeMme «BakHeillune Kiacchl HEOPraHUYECKHUX
COEIMHEHU.

HHepuoauvyeckuin 3axkoH u Ilepuoamyeckas cucreMa XHUMHYECKHX
iemenToB JI. WU. MenageneeBa. CtpoeHue aroMoB. XHMMHYECKasi CBS3b.
OxucINTEeTbHO-BOCCTAHOBUTEIbHBIC PEAKIHHU

[lepBble TOMBITKM KJAacCU(PUKAIMKU XUMHUYECKHX 3JIeMeHTOB. [loHsiTHE O
rpynnax CXOJHBIX OAJIEMEHTOB (IIEJIOYHbIE M LIEJIOYHO3EMEIbHbIE METasllbl,
raJloreHbl, THEPTHBIE ra3bl). DJIEMEHThI, KOTOpble 00pazytoT aM(pOTEPHbIE OKCHUIbI
Y TUAPOKCHUBI.

[lepuomnueckuii 3axoH. [lepuoguueckas cucreMa XMMHYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuogHas Y JUIMHHONEPUOAHAs  (POPMBI
ITepuonnueckoii cucremsl xumudeckux ieMeHToB [[. . Menneneesa. Ilepuonaer
U rpynnsl. DU3WYECKUM CMBICI TOPSAKOBOTO HOMEpPA, HOMEPOB IIEpUOJa U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonbl. Dnexkrponsl. CTpoeHue
ANEKTPOHHBIX  000J04eK aroMoB TepBbIX 20 XUMHYECKUX  DBJIEMEHTOB
Ilepnomnueckori cucremsl [[. M. MengaeneeBa. XapaKTepUCTMKa XUMHYECKOTO
3JIEMEHTA 10 ero nosoxenuto B [lepuoanueckoit cucreme . . Menaeneena.

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

3nauenue [lepnogmueckoro 3axoHa u [lepruoandeckon CUCTEMbI XUMUYECKUX
JJIEMEHTOB Ui pa3BuUTUs Hayku U npaktuku. J[. M. MenneneeB — yd€HbId U
IPaKIAHUH.

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

Crenenp  okucneHus.  OKHCIUTENbHO-BOCCTAHOBUTENBHBIE  PEAKLUU.
[Ipoueccsl okucaeHUs: U BOCCTaHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3yuyeHue oO0pa3loB BELIECTB METAUIOB M HEMETaNIOB, B3aUMOJICHCTBHUE
TUAPOKCUIA IMHKA C pacTBOPAMM KHCJIOT M WIEJIOYEH, IPOBEICHHUE OIBITOB,
WUIKOCTPUPYIOIIUX ~ IPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEaKLUU
(ropeHue, peakiuu pa3aoKeHus, COeAUHEHN).

Mexcnpeomemmunie ceéasu
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Peanuzanuss mMeXnpeAMETHBIX CBSI3€M MpU WM3YyYEHUM XMMHHM B 8 Kilacce
OCYILIECTBIISIETCSl 4Ye€pe3 HCIIOJIb30BAHME KakK OOIIMX €eCTECTBEHHO-HAayUHBIX
IIOHATUM, TaK Y MOHITUU, SIBIIIOLINXCS CUCTEMHBIMU JUISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

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

®dusuka: marepus, aroM, D3JIEKTPOH, NIPOTOH, HEUTPOH, HOH, HYKIHI,
W30TOIbl, PAAUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUYECKUN 3apsl, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BELIECTBA, ra3, (GU3MYEeCKUe BEIUYMUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJIAaHETHI, 3BE3/1bI, CONHIIE.

buonorus: dortocunTes, npixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapochepa, MUHEpATbI, TOpPHBIE MOPOIbI,
IIOJIE3HBIE UCKOIIAEMbIE, TOIUIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo U XUMHYECKAsl peaKkuust

Ilepnonnueckuii 3akoH. Ilepuoauueckas cucrema XUMUYECKUX JIIEMEHTOB /l.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHHM CBOWCTB
XMMHYECKUX DJJIEMEHTOB TME€PBBIX TPEX TMEPHUOJOB, KM, KalIbLHUS M UX
COCIMHEHUH B COOTBETCTBUM C IIOJIOKEHUEM 3JIEMEHTOB B llepmoauueckont
CHUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHJBI XMUMHUYECKOW CBSI3M. THIBI KPUCTALUINYECKUX
PEWETOK, 3aBUCHUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAIUIMYECKON PEIIETKU U
BUJa XUMHUYECKOU CBSI3U.

Knaccudukanus 1 HOMEHKIATypa HEOPraHWYECKUX BEUIECTB. XMMHUYECKHUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIAacCaM HEOPraHUYECKHUX
COCAVMHEHN, TEHETUYECKas CBSI3b HEOPTaHNYECKUX BEIECTB.

Knaccudukanuys XuMHUeCKUX PeakIfil MO pa3INdHbIM MpPU3HAKaM (110 YUCITY
U COCTaBy YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(QexTy, Mo
U3MEHEHHIO CTEIICHEN OKUCIEHUS XMUMHUYECKUX AJIEMEHTOB, IO 0OpAaTUMOCTH, IO
YYaCTHIO KaTalu3aTopa). JK30- U dHJIOTEPMHUYECKUE PEAKLUU, TEPMOXUMUYECKHE
YpaBHEHU.

[Tonsitue 0 ckopocTH xumMudeckon peaknuu. [loHsTHE 00 OOpaTUMBIX H
HEOOpATUMBIX XUMHUYECKUX peakiusix. [[oHsTHE O TOMOrE€HHBIX U TE€TEPOTreHHBIX
peakuusx. [lonstre o karanuse. [loHsTHE 0 XMMHUECKOM paBHOBeCUU. DAKTOPHI,
BIIASIIOIIME HA CKOPOCTb XUMHUUYECKOW PEAKIUMU M IOJOKEHHUE XUMHUYECKOIO

paBHOBECHSL.
OKHUCITUTETPHO-BOCCTAHOBUTEILHBIE  PEAKIMK,  AJIEKTPOHHBINM  OanaHc
OKHCJIMTEIBHO-BOCCTAHOBUTEIBHOU peaKuuu. CocraBiienue YpaBHEHUU
[JOKYMEHT NMOAMNWUCAH 3EKTPOHHOWM MNOANMUCHIO
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OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIUMHA C  HCIOJb30BAHUEM  METOJa
3JICKTPOHHOTO OanaHca.

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

Peakiiun nonHoro o6MeHa. Y cnoBusi MpOTEKaHUs peaKIlii MOHHOTO 0OMeHa,
MOJIHBIE M COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWCTBAa KHCIIOT,
OCHOBAaHMM W COJIeM B CBET€ TMPEJCTABICHUH 00 d3JIEKTPOIUTUYECKOM
muccouuanvu. KauectBeHHble peakuny Ha MOHbL. [[oHATHE O THAPOIU3E COJIEH.

Xumuueckuil IKcnepumenm:

O03HAKOMJIEHUE C MOJCISIMU KPUCTAIUIMYECKUX PELIETOK HEOPTaHUYECKHX
BEUIECTB — METAJUIOB M HeMeTayuioB (rpadura M ajiMasza), CIOXHBIX BEIIECTB
(XJopua HaTpus), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKOW pEaKINH
OT BO3JICUCTBHS paA3IUYHBIX (HAaKTOPOB, MCCIEIOBAHUE AIIEKTPOIMPOBOTHOCTH
pacTBOpPOB BEIIECTB, IMpollecca JAUCCOIMAIMU KHUCIOT, IIeJoueld | coJieH
(BO3MOXHO  KCIOJIb30BaHME BHJACO MaTEpUaJOB), IMPOBEJIECHHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  MPOTEKAHUs  peakiuil  HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BbIJEJIEHHE Ta3a, OOpa3oBaHHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  peaKIui
(ropeHue, peakiuu pa3iioKeHUs, COCIMHEHUs), paclo3HABAaHUE HEOPTaHUYECKUX
BEIIECTB C TOMOIIbI KAYECTBEHHBIX pPEAKUMM HAa  HOHBI, PEIICHUE
AKCIEPUMEHTAIbHBIX 3a]1a4.

HeMmeTaibl 4 MX coeIMHEHUSA

OO6mas xapakTepucTuKa rajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue u (Gu3nyeckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOT€HOB. XUMHUYECKHME CBOWCTBA Ha TMpUMEpe  XJopa
(B3aMMOJICCTBUE € MeETaJJIaMU, HEMETaulaMH, IejioyaMu). XJIOPOBOJIOPO/I.
ConsHass KHCIIOTA, XMMUYECKUE CBOMCTBA, MOJy4YEHHUE, NpUMEHeHHe. JlericTBue
XJIOpa M XJIOPOBOJOPOJA HA OPraHMW3M YeJIOBEKa. BakHeWlne XJIOpHUAbl U UX
HaXO0XJICHUE B IPUPO/IE.

Oo6mas xapaktepuctuka smeMeHToB VIA-rpynmbei. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIC CTENeHW OkucieHus. CTpoeHue M (Pu3nueckue CBOMCTBA
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.
Cepnas kucinora, (Qu3HUecKMe H XHMHYECKHE CBOHCTBa (0OIIMe Kak
NPEICTaBUTENsl Kjlacca KHUCIOT U crenuduieckne). XUMUYECKHE pPEaKIuH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOC00a TOJYYeHHUsS] CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucioThl. Coau CEpHON KUCIOThI, KAUECTBEHHASI PEAKLIUS Ha
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cynb(ar-uon. Haxoxxnenue ceppl U €€ COCAMHEHUH B MPHUPOAC. XUMHUYECKOE
3arpsA3HEHHUE OKPYXAIOIIE Cpenbl COEANHEHUAMH CEPbl (KUCIOTHBIE JOXK]H,
3arpsi3HEHUE BO3/AyXa U BOJIOEMOB), CIIOCOOBI €r0 PEI0TBPAILICHHUS.

OO6mas xapaktepuctuka 31eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIIECHHS. A30T, pacHpOCTPAHEHUE B MPHUPOJIE,
busznueckre U XUMHUECKUe cBoCTBa. KpyroBopoT azora B npupoje. AMMHUaK, ero
busznueckre U XUMUYECKHUE CBOMCTBA, ModydyeHue u npumeHeHue. Conu aMMOHUS,
uX pU3NYECKHe U XMMUYECKUE CBOMCTBA, MpUuMeHeHue. KauecTBeHHast peakius Ha
MOHBl aMMOHHMS. A30THas KHCIIOTa, €€ MoJydeHue, (PU3NYeCKue U XUMHYECKHE
cBoOiicTBa (0OIME Kak TMpEeJACTaBUTENS KJlacca KHUCIOT U Clenu(pUYEecKue).
Hcnonb3oBaHue HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MHHEpaIbHBIX
ynoOpeHnii. XUMUYECKOE 3arpsi3HEHHE OKPYIKaIOIIEeH Cpe/ibl COeMHEHUSIMU a30Ta
(KUCITOTHBIE IO, 3arps3HEHUE BO3JyXa, MOYBBI U BOJIOEMOB). Docdop,
ajutoTponHele Moaudukauuu (ocdopa, duzmyeckue M XUMUYECKHE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciora, Pu3MUecKue U XUMUUECKHUE CBOMCTRA,
nosydenue. Mcnonb3zoBanue hocdaroB B KaueCTBE MUHEPAIbHBIX YI0OPEHUH.

O6mas xapakrtepuctuka 3nneMeHToB |V A-rpynmnbel. OcOOEHHOCTH CTPOCHHS
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKUCIEHUs.  YTJIEpoJ,  aJuIOTPOIHbIE
MoaudUKalMy, pacnpocTpaHEHWe B TpUpoJe, (U3UYECKHEe W XUMHUUYECKHUE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepona B npuposae. OKCuibl yriepoja, ux
dbu3nyeckue W XUMHUYECKHE CBOWCTBA, JICUCTBUE Ha JKUBBIE OpPraHU3MBI,
MOJIydEHUE W TPUMEHEHHUE. DKOJOTMYECKUE MPOOIEMBbI, CBSI3aHHBIE C OKCHIOM
yraepoaa (l1V), rumore3a rino0ambHOr0 MOTEIVIEHUS KIMMaTa, MNapHUKOBBIN
s dekt. YronpHas KUcIoTa U €€ CoJiM, UX (PU3NUECKUE U XUMUUYECKUE CBOMCTRA,
noiydyeHue u npumeHenwe. KadecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Ucnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJIEHHOCTH U CEIHCKOM
XO35MCTBE.

[TepBoHaUaNTEHBIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COCIUHEHUSIX
yriepojaa (MeTaH, 3TaH, TUJICH, alleTUJICH, 3TaHOJ, TJIMIIEPUH, YKCYCHAsI KUCJIOTA).
[IpupogHbie HMCTOYHWKK YTIIEBOJOPOAOB (Yyrojib, NPUPOMHBIN Ta3, HEDTH),
IPOAYKThI UX TepepaboTku (OEH3WH), WX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKU BXKHBIX BEIIECTBAX: JKHPAX, OCNKaX, YIIIEBOJIAX — U UX
poi B KHM3HM 4YeloBeKa. MarepuaibHOE €IMHCTBO OPraHUYECKHX U
HEOPTraHWYECKUX COCTMHEHUH.

Kpemnuii, ero ¢wu3nueckue H XHMHYECKHE CBOMCTBA, TIOJIYUCHHUE M
npumeHenue. CoenvHeHus KpemHusi B mnpupone. OOmue mupeacraBieHus 00
okcusie kpemuus (IV) u kpemHueBoir kucinore. CHIHMKAThl, X UCIOJIb30BaHUE B
OBITYy, B TIPOMBIIINICHHOCTH. BakHelIne CTpOUTeNbHbIE MaTepHalbl: KepaMuKa,
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CTEKJIO, IIEMEHT, OeTOoH, Xkene300eToH. IIpobiieMpl 6€301aCHOTO HCITOIb30BaHUS
CTPOUTENIbHBIX MAaTEPUAIOB B IOBCEHEBHOM JKU3HU.

Xumuueckuit IKcnepumenm:

H3ydeHrne o0pa3IoB HEOPTraHUYECKHUX BEIIECTB, CBOMCTB COJISTHON KHCJIOTHI,
IIPOBEJICHNE KAUYECTBEHHBIX PEAKIMi Ha XJIOPUJ-UOHBI U HAOIIOJICHUE NMPU3HAKOB
UX TPOTEKAaHUS, OMBITHI, OTpaKaOIIHEe (PUINYECKUE U XHUMUYECKHE CBOMCTBA
TaJIOT€HOB U HX COEJUHEHHH (BO3MOXKHO HCIIOJIb30BAHUE BHUICOMATEPUATIOB),
O3HAKOMJIECHME C 00paslaMu XJIOPUAOB (TaJOT€HUIOB), O3HAKOMIICHHE C
oOpaslamu ceppl M €€  COeOUHEHUSMH  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpUAIIOB), HAOJIOIEHUE Mpolecca OOYyIIIMBaHUsL caxapa IMoJ JACUCTBHEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3Y4YEHUE XHWMHUYECKHX CBOWCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEICHUE KAYECTBEHHOW peakluK Ha Cyibdar-
WOH W HaOIIOJIeHUE Mpu3Haka e€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3NYECKUMU
cBoiicTBaMu a3ora, ¢ochopa U HUX COCIUHEHHH (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), 00Opa3liaMu a30THBIX U (ochOpHBIX yAOOpeHul, MoayyeHue,
cobupaHue, paclio3HaBaHME W M3YYEHHUE CBONCTB aMMHaKa, MPOBEJICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHMS U PocdhaT-uOH U U3yUYEHUE MPU3HAKOB
UX IIPOTEKaHUsl, B3AUMOJICVCTBUE KOHLIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO HCIMOJIb30BaHUE BUJIEOMATEPUAJIOB), M3y4YEeHUE MoJIeNen
KPUCTAJUTMYECKUX PEemETOK anMmasza, rpadura, QyiiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJICOPOLIUM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHUBOTrasza, MojiydeHue, coOupaHue, pacrno3HaBaHUE U U3YUYEHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX PEaKIUi Ha kapOoOHAT U
CUJIUKAT-MOHbl M W3yYCHUE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMIICHUE C
OPOAYKIIMEH CUIMKATHOW TMPOMBIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BaxHeime HeMeTambl U UX COCTUHEHUSY.

MeTayibl 1 MX COeIMHEHUS

OO0mast xapakTepUCTHKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxeHus B llepumommueckon cucreme xumuudeckux osnemeHros J[. .
MenpeneeBa u cTpoeHuss aToMoB. CTpoeHHe MeTalsioB. Metajuinueckasi CBSI3b U
METaJUIMYeCcKasi  KpUCTAUIMYECKas  pemi€Tka.  DJIEKTPOXUMUYECKUH  psll
HanpspkeHUu MetaiioB. Ousnyeckne u XUMUYECKUE CBOMCTBA MeTauioB. O0mue
CIOCOOBI TONYYeHHUS] MeTaioB. [loHATHE O KOPPO3WU METAIJIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Kopposuu. CrutaBel (CTalb, YYTyH, MIOPATIOMHHHM,
OpoH32a) U UX MPUMEHEHUE B OBITY U TIPOMBITINICHHOCTH.

[llenounsle mMeTasuibpl: noyo)keHUE B llepuoanyeckoin cucremMe XMMHAYECKHUX
snemeHtoB JI. M. MeHneneeBa, CTpOCHHME HMX aTOMOB, HAaXOXJICHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOICTBA (Ha mpuMmepe Hatpus U Kanusi). OKCUasl u
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TUJIPOKCUZIBI HATpUsi W Kaius. lIpruMeHeHue 1ENOYHbIX METAUIOB M HX
COCIUHCHUU.

[IlenouyHo3eMeIbHBICE METaIbl MAarHMd W KaJbl[Mi: TIOJIOKEHHE B
[Iepuonnueckoii cucremMe xumudeckux siemeHToB 1. M. Menneneesa, ctpoeHue
MX aTOMOB, HAX0XJICHUE B ITpUpoic. PU3NUECKUE U XUMHUYECKHE CBOMCTBA MATrHUS
U Kaibliusa. Baxueliue coeauHEHHS Kalblus (OKCHJ, THIPOKCHI, COJIH).
JKécTKOCTh BOIBI M CIOCOOBI €€ yCTpaHEHUS.

AnoMHUHUH: TI0JIO)KEeHUE B [leproinueckoi cCUCTeMEe XUMMUYECKUX SJIEMEHTOB
. U. MennaeneeBa, CTpoeHHE aToOMa, HaxoXAcHHWE B npupoaec. Dusznyeckue u
XUMUYECKHE CBOMCTBA aIFOMUHHSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
aJIFIOMUHUS.

Kenezo: nmonoxenue B [lepuoandeckoil cucreMe XMMUYECKUX 3J€MEHTOB [1.
. MengeneeBa, cTpoeHME aroma, HaxOXJIeHUE B mpupone. Dusznyeckue u
XUMHYECKHe CBOMCTBA kene3a. OKCubl, ruipokcuibl U con xenesa (1) u xxenesa
(1), ux coctaB, CBOMCTBA U TIOJTyYCHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHWE ¢ oOpa3llaMd METAUIOB M CIUIaBOB, WX (PU3HMUYECKUMHU
CBOMCTBaMH, M3Y4YEHHE  PE3yJbTaTOB  KOPPO3UHM  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBHUS OKCHJA
KaJIbIIUS W HATpUs C BOJAOW (BO3MOXKHO HCIIOJIb30BAHUE BHUEOMATEPUAIIOB),
MCCIIEIOBAaHUE CBOMCTB >KECTKOM BOJIbI, IIpOLIECCa TOPECHUS KeJe3a B KUCIOPOJIE
(BO3MOXHO  HCMOJIb30BAHUE  BUJIEOMATEpPUATIOB), TMPU3HAKOB  MPOTCKAHUS
KAQUECTBEHHBIX PEAaKIMi HA WOHBI: MarHus, KaJblMs, aTIOMUHHUS, [IMHKA, JKEJIe3a
(I u xenesza (11), mexu (11), HaOMOACHKME W ONMCAHUE MPOIIECCOB OKPAIIMBAHHMS
JIaMEHU MOHAaMU HaTpusi, Kalus W Kaiablusg (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), UCCIeI0BaHUE aM(OTEPHBIX CBOMCTB T'UJIPOKCUJIA ATFOMUHUS
Y TUJIPOKCHUA IUHKA, PEIIEHUE SKCIIEPUMEHTAIbHBIX 3a/]1a4 1o Teme « Baxxneunmue
METaJIJIbl U UX COCUHCHUS.

XuMHS M OKPYKAOILIAA cpeaa

BemecrBa u Marepuansl B MOBCEIHEBHOW JKU3HM 4eEJIOBEKAa. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB U XUMHUYECKUX peaknuii B ObiTy. [lepBas momomp 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 oOpaslloB MaTepuajoB (CTEKJIO, CIUIABBI METAJUIOB, MOJHUMEPHBIC
MaTepHuasbl).

Mesicnpeomemnvle ceazu
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Peanuzanus MeXIpeIMETHBIX CBs3ed NpU HM3YYEHMM XMMHUHU B 9 Kiacce
OCYILIECTBIISIETCSl 4Ye€pe3 HCIOJIb30BAaHME KaK OOIIMX €CTeCTBEHHO-HAayUHBIX
HNOHATUMN, TaK U MOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JUISl OTAEJIbHBIX MPEIMETOB
€CTECTBEHHO-HAY4YHOI'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHSATHUS: HAay4HbIH (DakT, TUIIOTE3a, 3aKOH,
TEOpHs, aHajdu3, CHUHTE3, Kilaccu(uKkanus, MEePUOAUIHOCTb, HaOIIOACHUE,
OKCIEPUMEHT, MOJCTUPOBaHUE, HW3MEPEHUE, MOJEb, SBIEHUE, MapPHUKOBBIH
3¢ deKT, TeXHOIOTHS, MAaTEPHUAITHI.

®dusuka: MaTtepusi, aTroM, OHIIEKTPOH, IPOTOH, HEHTPOH, HOH, HYKIH],
M30TOMBI, PAAMOAKTHBHOCTb, MOJIEKYNA, JJIEKTPUYECKHH 3apsi, MPOBOJHUKH,
HOJTYIPOBOJHUKH, JTUDJIEKTPUKH, (OTODPIEMEHT, BEIIECTBO, TeJ0, OOBEM,
arperaTHoe COCTOSTHHE BEIIECTBA, ra3, PacCTBOP, pACTBOPUMOCTD, KpUCTAIIITNIECKAsI
peméTka, CruiaBbl, (PU3MUECKUE BEIMYUHBI, CAUHUIIBI W3MEPEHUS, KOCMUYECKOE
POCTPAHCTBO, TUIAHETHI, 3BE3/b1, COMHIIE.

buonorusi: ¢otocunres, npixanue, Ouocdepa, PKOCUCTEMA, MHHEPAIbHBIE
yIoOpeHus, MUKPO3JIEMEHThI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBRA.

['eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHbIE MOPOJBI,
MI0JIE3HBIE UCKOTIaeMbI€, TOTLTUBO, BOAHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOI'PAMMBI 11O
XNUMHUHU HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE PE3yNbTAThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO  OOIIETro
o0pa3oBaHUs JOCTUTalOTCS B XO0Ji¢ OOYy4YEeHHS XMMHUHU B E€IUHCTBE Y4YEOHOU U
BOCIIUTATENIbHOU JESATETLHOCTA B COOTBETCTBUU C TPAJULIMOHHBIMH POCCUUCKUMU
COI[MOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSTHIMU B
oOlllecTBe TMpaBWJIaMM U HOPMaMHU TIOBEACHUS M CIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIM3AIMU 00YUYarOIIUXCSl.

JIuyHOCTHBIE ~ pe3ydbTaThl  OTpPaXalOT  TOTOBHOCTh  OOYYarOIIUXCs
PYKOBOJCTBOBATbCA CHCTEMON TMO3WUTHUBHBIX IIEHHOCTHBIX OPHUEHTAlUA W
pacIlIMpEeHUe OMbITa AESTEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOTO BOCTIMTAHMS

LEHHOCTHOI'O OTHOILIECHUSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
U HAaydyHOMY HAcJeAuI0, MOHUMAHUS 3HAYEHUS XUMHYECKOM HAYKH B JKHU3HU
COBPEMEHHOT0 OOIIEeCTBA, CIIOCOOHOCTH BIIANETh JOCTOBEPHOW HHGpOpMAIHE 0
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
OTHONIIECHUHN B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM, TBOPUECKOW W JPYrUX  BUJAX
JeSITENIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOM JEATENbHOCTH TPH
BBITIOJIHEHUU Y4E€OHBIX, TI03HABATEJNbHBIX 3a/lay, BBIMOJHEHUU XUMHUYECKUX
AKCIIEPUMEHTOB, CO3/JaHUU YU€OHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B Tpolecce HTOW ydyeOHOM JesATeIbHOCTH, TOTOBHOCTH
OLICHMBATh CBO€ TOBEAEHUWE M TIOCTYNKM CBOMX TOBApHILEH C MO3ULUU
HPaBCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUSA MOCIEICTBUM MOCTYIKOB;

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 Pa3BUTUS TPUPOJIbI, B3aUMOCBS3SIX YEJIOBEKA C
IIPUPOTHOMN CPENION, O POJIM XMMHUU B ITO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

[M03HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMHUU, HEOOXOIUMBIC NJii OOBSCHEHHUS HAOJI0JIaeMbIX IPOIECCOB U SBJICHUH,
MO3HABATEIbLHON, MH(POPMAIMOHHON M YUTATEIbCKOW KYJIbTYpPhl, B TOM 4YHCJIE
HABBIKOB CaMOCTOSITEILHOM pPabOThl C y4yeOHBIMU TEKCTaMH, CIIPAaBOYHOM
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JUTEPATypOr, TOCTYIHBIMH TEXHUYECKUMH CpPEJICTBAMH WH(OPMAITMOHHBIX
TEXHOJIOTUH;

UHTEpPEC K OOYUYEHHIO M TO3HAHUIO, JIF00O3HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €aMOOOpa3OBaHMIO, TMPOEKTHOM W  HUCCIEI0BATEIhCKOU
JeSITENIbHOCTHA, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTU W YPOBHSA OOy4YeHUS B
JIaJbHEUIIIEM;

4) popMUPOBaAHNS KYJILTYPbI 3I0POBbSI:

OCO3HaHUE IIEHHOCTH >KW3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY
3I0pOBbIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 KU3HMU, OCO3HAHUE IMOCJIEACTBUNA U
HEMPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS AIKOTOJIs, HAPKOTUKOB, KYpPEeHHSI),
HEOOXOIMMOCTH  COONIOJIEHUS TMpaBWil 0E30MaCHOCTH TPU  OOpaIllEHUU C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEaIbHOM KU3HM;

5) Tpy10BOro BOCHIUTAHMS

MHTEPEC K MPAKTUUECKOMY M3y4YeHHUI0 podeccuit u Tpyaa pa3auyHoro poja,
yBaXEHHUE K TPYAy M pe3ysibTaTaM TPYJOBOM JEATEILHOCTH, B TOM 4YHCJE Ha
OCHOBE IIPUMEHEHHS TPEAMETHBIX 3HAHUM 1O XUMHU, OCO3HAHHBIM BBIOOD
WHJMBUIYaJIbHON TPACKTOPUU MPOJIOJDKEHUST 00pa30BaHuUs C y4ETOM JIMUHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHenIHo#M npohecCuOoHANIBHOMN IEATeIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATLCA B MPO(ecCHoHaTLHON Cpeie;

6) 3K0JI0rHYeCKOT0 BOCITUTAHNS

AKOJIOTMYECKHU 11€JIeCO00pa3HOe OTHOIICHUE K MPUPOJE KAaK HCTOUYHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIeCTBOBaHUS, IOHUMaHUE IIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpa3a KU3HH, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
(U3HUECKOMY M TICUXHUYECKOMY 3J0pPOBBIO, OCO3HAHME LIEHHOCTH COOJIIOJCHHUS
npaBuil O€30MaCHOTO MOBEACHUS MPU PAdOTE C BEIIECTBAMU, & TAK)KE B CUTYaIUSIX,
YTPOXKAIOIIKUX 3[I0POBBIO U )KU3HU JIIOACH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSI, MOJydaeMble MPU U3YYECHUU XUMHH, IS
peleHns 3aaa4, CBA3aHHbBIX C OKPYKAOLIEH IPUPOJHON CPEIOH, IS TOBBIIICHUS
YPOBHSI  DKOJOTUYECKOW  KYJbTYpbl, OCO3HAHMS TIJIOOAJBLHOIO  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 wMeranpenMETHBIX pPE3YNbTATOB BBIICIAIOT 3HAYUMBIC IS
dbopMupoBaHUST MHUPOBO33pEHUS] OOIICHAyYHbIE TOHATHS (3aKOH, TEOpHs,
NPUHITAI, TUTIOTe3a, (aKT, CUCTeMa, MPOIIEeCC, SKCIEPUMEHT U JIPYTroe.), KOTOphIE
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX TMpEeIMeTax M TO3BOJISIIOT Ha
OCHOBE 3HaHUUW U3 ATUX MPEAMETOB (HOPMHUPOBATH MPEACTABICHUE O IEIOCTHOM
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HAyYHOU KapTHHE MHUpA, U YHUBEPCAIbHbIC yueOHbIe eicTBUS (ITO3HABATEBHEIE,
KOMMYHUKaTUBHbBIC, PETYJIATUBHBIC), KOTOphIE 0OecrmeunBaroT (GopMupoBaHue
TOTOBHOCTH K CaMOCTOSITEIbHOMY ITUIAHHUPOBAHUIO M OCYIICCTBICHHUIO y4eOHOM
NeSITENHbHOCTH.

Ilo3naBaTebHbIE YHHBEPCAJIbHbIE y4eOHbIE 1eiicTBUS

Ba3oBble Jjoruueckue 1eiicTBUA:

YMEHHSI HCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHUI: PacKphIBaTh CMBICT XMMHUYECKUX MOHSTHM (BBIIEISATH UX XapaKTEpHbIC
NPU3HAKK, YCTAHABIMBATH B3aUMOCBS3b C JAPYTMMH TMOHATUSIMH), UCIOJIb30BaTh
MOHSATHS JUIsl OObSICHEHUS! OTACIIbHBIX (DAKTOB U SIBICHUM, BHIOUPATH OCHOBAHUS U
KPUTEPUH JUIS KIIacCU(PUKAIUKA XMMHUYECKUX BEIIECTB M XUMUYECKHUX PpEaKIIuil,
YCTaHABJIMBATh MPUYMHHO-CICACTBEHHBIC CBS3M MEXKAY OOBEKTaMU HW3Y4YCHUS,
CTPOUTH JIOTUYECKHE PACCYXACHUS (MHIYKTUBHBIC, ACIYKTUBHBIC, [0 aHAJIOTHUH),
JIeJIaTh BHIBOJIbI U 3aKTIOYCHMUS;

YMEHHE TPUMCHATH B TIPOIECCE TIO3HAHUSA TOHATHSA (NIPEAMETHBIC W
MeTanpeIMETHBIE), CHMBOJIMYECKHUE (3HAKOBBIC) MOJIEITH, UCIIOJIb3yeMbIE B XHMHUH,
peoOpa3oBBIBATh IMIMPOKO MPUMEHSIEMbIC B XUMUU MOJICIIbHBIC MTPEACTABICHUS —
XUMUYECKUN 3HAK (CHMMBOJI D3JIEMEHTAa), XUMHYecKas ¢GopMmylia U YypaBHEHUE
XUMUYECKOW peakiny — MNP PEIICHUH y4eOHO-TI03HABATENbHBIX 3aJ1a4, C y4€TOM
ATUX MOJETBHBIX TPEJICTABICHUN BBISBISITE U XapaKTEPU30BaTh CYIICCTBEHHBIE
MPU3HAKN U3YYaeMbIX O0OBEKTOB — XUMHUYECKUX BEIIECTB M XUMUYECKUX PEAKITUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, PUYMHHO-CJICACTBEHHBIC CBS3U U
POTUBOPEYUHS B H3y4aeMbIX MPOIECCaX U SBICHUIX.

Ba3oBble uccienoBarelbcKue AeCTBHS

YMEHHUE HCIOJIb30BaTh IOCTABICHHBIE BOIMPOCHI B KAY€CTBE WHCTPYMEHTA
MO3HAHWSA, a TakKe B KAdeCTBE OCHOBHI I (DPOPMUPOBAHHUS THIIOTE3BI II0
IPOBEPKE MPABUIILHOCTH BBICKA3hIBAEMBIX CYXKICHUMN;

NPUOOPETEHHE ONBITA 0 TUIAHWUPOBAHUIO, OPTaHU3ANMH W TPOBEICHUIO
YUYCHUYECKUX JKCIIEPUMEHTOB, yMEHUE HaOIoJaTh 3a XOAOM Ipolecca,
CaMOCTOSATETFHO MPOTHO3UPOBATH €T0 Pe3yibTaT, (OpMYIUpOBaTh 0000IICHHS U
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEIEHHOTO OIBITA, UCCIEOBAHMS, COCTABIATh OTYET
0 MPOJIETTaHHOM padore.

Pa6Gora c nnopmanmeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH HUHPOPMAIIUIO
Pa3IUYHBIX BUJIOB U (HOPM MPECTABICHUS, MOTYyIaeMyI0 U3 Pa3HBIX UCTOYHUKOB
(HaygHO-TIOMYJISIpHAsE  JIUTEpaTypa XUMHUYECKOTO COJEpKaHUS, CIPABOYHBIC
nocoOusi, pecypcbl MHTepHETa), KPUTUUYECKU OICHUBATH MPOTUBOPEUUBYIO H
HEJ0CTOBEPHYIO MHPOPMAIIHIO;
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YMEHHE TPHUMEHSTh Pa3INYHbIE METOJbl W 3alpOChl MPU TOUCKE W 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 KYJIbTYpOIl aKTUBHOTO MCIIOJIB30BAHUS PA3IMYHBIX MTOMCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMAIBHYIO (POpMy MpeAcTaBiIeHUs] UHPOPMAIIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJa4dl HECIOXXHBIMU CXEMaMH, JAuarpaMMaMu,
apyruMu popmamu rpa@uku U KX KOMOMHAIIUSIMU;

yMEHHE HCIOJb30BaTh M AaHAIM3UPOBATHL B Tpolecce ydyeOHOM u
UCCJIeI0BATEIbCKON JEATENHbHOCTH MH(DOPMAIIMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIMCTBA M TPAHCIIOPTa HA COCTOSHHE OKPYKAIOIIEH MNPUPOIHOM
Cpenpbl.

KoMMyHUKATHBHbIE YHUBEPCAJIbHbIE YUeOHbI€ 1eiiCTBUSI:

yMEHHUS 3aJaBaTh BONPOCHl (B XOJe Auajgora W (WJIH) JIUCKYCCHH) TIO
cymiecTBy  oOcCykmaemMoll  Tembl, (OPMYIUPOBAaTH CBOM  MPEIJTIOKEHUS
OTHOCHTEIFHO BBITIONHEHUS TPEUI0KCHHOH 3a/1a4H;

YMEHUS  TPEACTABIATh  TMOJYYCHHBIE  pe3ydbTaThl  MMO3HABAaTEIbHOU
JCSITENFHOCTH B YCTHBIX M THUCHBMEHHBIX TEKCTaxX; JelaTh MPE3CHTAIHI0
pe3yabTaTOB BBIMOJHEHUS XUMUYECKOTO JKCIEpUMEHTa (71ab0opaTOpHOTO OIbITa,
71a60paTOpHOM pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MTPOEKTA);

YMEHHSA Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABaTENbHOM M HWCCIENOBATEIBCKON  JEATENbHOCTH TPH  PEIICHUU
BO3HUKAIOIUX MpoOjeM Ha OCHOBEe y4é€Ta OOIIMX WHTEPECOB M COTJIACOBaHUS
no3utuii (oOCyXaeHUs,, OOMEH MHEHUSMHU, «MO3TOBBIC IITYPMBI», KOOPIUHAIIHSI
COBMECTHBIX JECHCTBUM, OIPENEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOM pabOThI U APYTHE).

PerynsiTuBHbIE YHUBeEPCAJIbHbIE YUeOHbIE 1elCTBUSA:

YMEHHE CaMOCTOSITENIbHO OMNPEACNATh IENHU JEATENbHOCTH, IJIaHHUPOBATh,
OCYILIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENHHOCTD, BEIOMpPATh Hanbosiee 3(hPeKTUBHBIE CITOCOOBI PEIICHUsT yIeOHBIX U
MO3HABATEIBHBIX 3a/1ad, CaMOCTOSTEIHLHO COCTaBIATh WM KOPPEKTUPOBATH
IPEMIOKECHHBIA AJITOPUTM JEUCTBUM TPHU BBIIOJHEHUM 3aJaHUM C Y4ETOM
MOJIyYCHHSI HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX,
OLICHHMBAaTh COOTBETCTBUE IMOJIyUEHHOTO pe3yjbTaTa 3asBICHHOM LEIH, YMEHHUE
UCIIOJIb30BaTh M aHAIM3UPOBATH KOHTEKCTHI, IIPEJIaraéMbI€ B YCIOBUH 3aJaHUH.

MNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMETHBIX pe3yJbTaTOB IO OCBOCHHMIO OO0S3aTEIBHOIO
colepKaHus, YCTAHOBJICHHOTO JMaHHOW (enepalbHOW pabodeil mporpaMMmon,
BBIJICJISIIOT: OCBOEHHBIE OOYYAIOIIMMHUCS HAy4yHbIE 3HAHMS, YMEHHS M CIIOCOOBI
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JNEUCTBHUM, BUIBl JICATEIIBHOCTH IO T[OJYYEHUID HOBOTO 3HAHUS, €ro
WHTEpIpETallii, MNPeoOpa3OBaHUI0 W TMPUMEHEHUIO B Pa3IUYHBIX YYEOHBIX U
HOBBIX CUTYallHsIX.

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

JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

e PpACKpBIBATh CMBIC]I OCHOBHBIX XMMHUYECKUX IOHATHI: aTOM, MOJEKYJa,
XUMUYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHAS aTOMHAS U
MOJIEKYJISIpHAasi Macca, KOJIMYECTBO BELIECTBA, MOJb, MOJIIPHAs Macca,
MaccoBasi J10JIsI XMMHUYECKOT0 AJIEMEHTa B COCIMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCJICHMs, XMUMHUYECKasl peakius, KiacCuPUKaius peakiuil: peakiuu
COCAMHEHUS, PEaKIUu pa3JIoKEHUs, PEaKIUu 3aMEIICHUs, pPEeaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIMH, TEII0BOU A(h(EKT peakiiui,
SIPO aToMa, JJICKTPOHHBIM CJIOW aToma, aTOMHash OpOUTa b, PaaUyC
aToMa, XUMHUYECKasi CBsI3b, MOJIAPHAS U HEMOJSpHAs KOBAJICHTHasl CBSI3b,
WOHHAs CBs3b, MOH, KaTHOH, aHWOH, PAcTBOpP, MAacCOBas JIOJS BEIIECTBA
(TIpolieHTHAsl KOHIICHTpAIUs) B pacTBOPE;

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

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJIg COCTaBieHus (opmyin
BEIIECTB U YPABHCHUN XUMHYECKUX PEAKIUN;

e OINpENENsATh BaJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHECHUSX,
CTENEHb  OKHUCJICHUSI  DJIEMEHTOB B  OMHApHBIX  COCAMHEHUSIX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIacCy COCIMHEHUN 10
dbopmynaMm, BHJ XUMHYECKOM CBsI3U (KOBaJ€HTHAas M HOHHAs) B
HEOPraHUYECKUX COCTUHCHHUSIX;

e packpbiBaTh cMmbica [lepuoamueckoro 3akona JI. M. Menneneena:
JEMOHCTPUPOBATh MOHUMAHUE TEPUOAUYECKOM 3aBHCUMOCTH CBOWCTB
XUMUYECKUX JJIEMEHTOB OT UX MojoxkeHus B Ilepuoauyeckoid cucreme,
3aKOHOB COXPAHEHMSI MacChl BEHIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHUSI, 3aKOHa ABOTaJipo;

e ONHUCHIBATh W XapakTepuzoBaTh TaOIMuHyto Qopmy Ileproguueckoit
CUCTEMbl XHMMHMUYECKHUX OJJIEMEHTOB: pa3jiuyaTh [OHATHS «TJIaBHAs
noarpynna (A-rpynna)» u «mnobdoyHasi noarpymnmna (b-rpymnma)», mManeie u
0oJbIIIME TIEPHOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabmune «llepuognyeckas cucrtemMa XxuMmudeckux d3yemeHToB [J[. U
MeHnneneeBay C UHUCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB
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XUMHUYECKUX DJIEMEHTOB (COCTaB | 3apsij spa, 00IIee YiClIO dJIEKTPOHOB
U pacIpeIeICHHE UX 0 DJICKTPOHHBIM CJIOSIM);

e KJIACCHU(PUIUPOBATh XMMHUYECKUE AJIEMEHTHI, HECOPTAHHMUYECKHE BEIIECTBA,
XUMHUYECKHE peakiuu (10 YUCIy W COCTaBY YYACTBYIOIIMX B PEAKIIMH
BEIIECTB, MO TEII0BOMY 3 (DexTy);

e XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XHUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPKAasi OMUCAHUE MPUMEPAMU MOJEKYIISPHBIX
YPaBHEHHI COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIHIA;

e TPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXKHOCTM TPOTEKAHUS XMMHUYECKUX TMpEBpalICHUN B
Pa3IUYHBIX YCIOBUSX;

e BBIYUCIIATH OTHOCUTCIBHYIO MOJCKYJSIDHYIO W MOJIAPHYEO  MAacChl
BEIIIECTB, MAacCCOBYIO JIOJIO XHUMHYECKOTO JJeMeHTa 1o Qopmye
COEIMHEHHUsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYCCKOHN PEaKInu;

e TIPUMEHATH OCHOBHBIC ONEPAIMHA MBICTUTCIIHHOW NEATCILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHUE, 0000IIeHHEe, CHUCTeMaTU3alluio, KiIacCU(PUKAIIUIO,
BBISIBJICHUE TPUYMHHO-CJICJICTBCHHBIX CBS3€H — I HM3y4YeHUS CBOWCTB
BEIICCTB W XUMHUYECKHX PEaKIHUH, €CTCCTBEHHO-HAYYHBIC METO/IbI
MMO3HAHUS — HAONIOJCHUE, W3MEPCHHE, MOJCIMPOBAHUEC, SKCIECPUMEHT
(peayIbHBIN U MBICIICHHBIN);

e CJIENOBAaTh MpaBWIaM  I[OJb30BAHUS  XUMHUYECKOM  TMOCYJIOM W
71a00paTOpHBIM  O0OpYJIOBAaHMEM, a TakKe IMpaBWaM OOpallleHus ¢
BEIIECTBAMA B COOTBETCTBUM C WHCTPYKIUSMU II0 BBITIOJHECHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJIYYECHUI0O WU COOMPAHUIO
razoo0pa3HbIX BEHIECTB (BOJOPOJAa M KHCIOPOJA), MNPUTOTOBICHUIO
pPacTBOPOB C ONMPEIAECIEHHON MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh M TPOBOJAUTH  XUMHYECKHE  OKCIEPUMEHTHI  I10
pacro3HaBaHHUIO PACTBOPOB MIEIOYEH M KUCIOT C MIOMOIIBIO0 HHIUKATOPOB
(;makmyc, heHoNnGTANTCHH, METUIIOPAHK U APYTHE).

K xon1y oOydenus B 9 Kjacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE

JOJIKHBI OTPAXKATHh CPOPMUPOBAHHOCTD Y OOYJAFOIINXCS YMEHUM:

e pACKpbhIBaTh CMBICII OCHOBHBIX XHWMHUYECKHX TMOHSATHUH: XHUMHYECCKUN
AJIEMEHT, aTOM, MOJIEKyJla, WOH, KaTHOH, aHWUOH, MPOCTOE BEIIECTBO,
CJIO)KHOE BEIIECTBO, BaJEHTHOCTH, DSJEKTPOOTPHUIATEIHHOCTh, CTEMEHb
OKHUCJICHUS, XUMUYECKasl PeaKIusi, XUMUIECKasi CBA3b, TEMIOBOU d(PPEeKT
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEAJICKTPOIUTHI, DJIEKTPOJIMTUYECKAS TUCCOIMAIUSA, PEAKIUU HOHHOTO
oOMeHa, Karamu3aTtop, XUMHUYECKOE paBHOBECHE, oOOpaTHUMble U
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HEeoOpaTUMBbIE PEaKIMU, OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHBIE PpEaKIINH,
OKUCIIUTENb,  BOCCTAHOBHUTENb,  OKUCJIEHHE U  BOCCTAHOBJICHUE,
ajoTponus, aMm(pOTepHOCTh, XUMHUYECKasi CBs3b (KOBAJIEHTHAs, MOHHAs,
METaJUIMYECKasi), KPUCTAUIMYECKAs] pEHETKA, KOPPO3HUsl METAILIOB,
CIUIaBbl, CKOPOCTbh XUMHUYECKOW peakUuuH, MpeaeiabHO AONyCTUMAas
koHueHTpauus [IJIK BemecTna;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKHUX TMOHITUH H
IPUMEHATH 3TH HOHITHUS [IPU ONMCAHUU BEUIECTB U UX NIPEBPALICHU;

e HCIMOJb30BaTh XHMHUYECKYIO CHUMBOJIMKY JUIsl COCTaBJICHHS (HOpMyT
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINN;

e OIPEIENATh BAJEHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX JJIIEMEHTOB B
COCIMHEHUSIX Pa3JIMYHOrO COCTaBa, NPHUHAMICKHOCTh BEIIECTB K
OnpeneNiEHHOMY KJlacCy COeauHEeHuM mo ¢dopmysnam, BUJI XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WMOHHAs, MeETaJuIMuyeckasi) B HEOPraHUYECKUX
COCIMHEHHUSIX, 3apsij MOHA M0 XMMUYECKOH (opMylie, XapaKTep Cpelbl B
BOJHBIX PACTBOpPaxX HEOPTAaHMYECKUX COCIMHEHUH, THUIT KPUCTATIMUECKOMN
PELIETKN KOHKPETHOTO BELIECTBA;

e packpbeiBaTh cMmbich Ilepuomumueckoro 3akona JI. WM. MengeneeBa u
JEMOHCTPUPOBATh €ro IOHMUMaHWE: OMNHUCHhIBaTh M XapaKTepU30BaATh
tabnnunyto Gopmy Ilepuoanueckoid cUCTEMbl XMMHUYECKHX 3JIEMEHTOB:
paznuyaTh MOHATHUS «IJIaBHAs mnoArpynna (A-rpynmna)» U «1moOoyHas
noarpynna (b-rpynmna)», wmanble u OOJbIIME MEPUOIBI, COOTHOCUTH
0003Ha4YeHUsI, KOTOpPhIE MMEIOTCS B IMEPUOJUYECKOM Tadiuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMU  CTPOCHUSI  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB MW 3apsj sapa, OOIIee YHUCIO OJJIEKTPOHOB U
pacmpefielieHue HMX 10 JJIGKTPOHHBIM  CJOSIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHHUU CBOWCTB 3JIEMEHTOB M MX COCIWHEHHH B
npejenax MajiblX NEePUOOB U TJIaBHBIX MOATPYIN C YYETOM CTPOEHUS UX
aTOMOB;

e KiaccUUIUPOBATh XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (10 4YMCIly M COCTaBY YYAaCTBYIOIIUX B PEaKIUU
BEIIECTB, MO TEIIOBOMY 3(PQeKTy, MO0 U3MEHEHUIO CTETCHEW OKUCIICHUS
XUMHYECKHUX DJIEMEHTOB);

e XapakTepHu30BaTh (OMHCHIBATH) OOIMME U CHCIHU(PUICCKHE XUMHUYECCKUE
CBOMCTBa MPOCTBHIX M CIOXKHBIX BELIECTB, MOJTBEpPKIasi OMNHUCAHUE
OpuMEpaMy MOJIEKYJIIPHBIX W HMOHHBIX YPAaBHEHUH COOTBETCTBYIOIIUX
XAMUYECKHUX PEaKIIU;

e COCTaBJIATh YPaBHEHHS DJIEKTPOJIUTHUYECKOM JUCCOLMALMM  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMA HOHHOIO
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oOMeHa, ypaBHEHUS PEaKIHi, MOATBEPXKIAIOIMMNX CYIICCTBOBAHUE
TCHETUYECKOM CBSI3M MEXKy BEIIECTBAMH Pa3IUIHBIX KJIACCOB,;

e PACKPBIBATH CYIIHOCTh OKHCIHMTEIHbHO-BOCCTAHOBUTEIBHBIX peaKIuid
MTOCPEACTBOM COCTABJICHUSI DJICKTPOHHOT'O OaJlaHCca ATUX PEaAKIIHA;

e TIPOTHO3UPOBATH CBOMCTBAa BEIICCTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTEKAHHMS XHWMHUYECKHUX TIPEBpaIllcHUN B Pa3IMYHBIX
YCIIOBHSIX;

e BBIUHCIISITh OTHOCHTEIBHYIO MOJEKYISIPHYIO W MOJISIPHYIO  MAacChl
BEIIIECTB, MAacCCOBYIO JIOJIO XHUMHYECKOrOo JjieMeHTa 110 (opmyre
COCMHEHHSI, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUEThI
110 YPAaBHEHHUIO XUMUUECKON pPEeaKInH;

e COOJIOATH IpaBujia  NOJb30BaHU XUMHUYECKOU MOCYI0U u
1a0bopaTOpHBIM  00OPY/JOBaHMEM, a TaKXe TMpaBWjia OOpamIeHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMHU TI0 BBIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOJIYYCHUI0O WU COOMPaHHUIO
ra3zo00pa3HbIX BEMIECTB (aMMHAaKa U YIJIEKUCIIOTO rasa);

e TMPOBOJUTH  pEAKIMH, TOJATBEPXKIAIONINE  KAYeCTBEHHBIH  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATh OMBITHBIM ITyTEM XJIOPHI-, OPOMH/I-,
noauI-, kKapOboHat-, ¢ocdar-, cCuIMKaT-, Cyiabdar-, THUAPOKCUI-HUOHBI,
KaTHOHbI aMMOHHUS M HWOHBI M3YYEHHBIX METAJUIOB, NMPUCYTCTBYIOIINE B
BOJHBIX PacTBOpPaxX HEOPTaHUYECKHUX BEIIECTB;

e TPUMEHATH OCHOBHBIC OTEPAINHA MBICTUTCIIHHOW NEATCTLHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, O0O0O0OIIEHHE, CHUCTEeMATU3allui0, BBISIBJICHUE
MIPUYMHHO-CJICICTBEHHBIX CBS3€d — JUIS W3y4YEHHUs CBOWCTB BEIICCTB U
XUMHUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOAbl TO3HAHUS —
HaOJIOICHNE, M3MEpPEHUEe, MOJACIUPOBAHUE, IKCIIEPUMEHT (pealbHBIA U
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¢
Bogopon. Ilonstue o kucinorax bubmmorexa [TOK
2.2 8 1 1
U COIIX https://m.edso00.ru/7f41837¢
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.
Xumuyeckas cBsi3b. OKMCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN

[IOKYMEHT MOAMUCAH 3JTEKTPOHHON NOANUCHIO
MYHULUNNAJIbHOE BHOKETHOE OBLLUEOBPA30BATEJ/IbHOE
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Ilepuoguyeckuil 3aK0H U
31 [Tepuognueckas cucrema 7 bubnuoreka [IOK
XUMHYECKUX 3eMeHToB Jl. U. https://m.edsoo.ru/7f41837c
Mengeneesa. CtpoeHue aroma
XumMuveckas CBs3b.
3.2 OKUCITUTENBHO- 8 2 bubmorexa [OK
https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEIHHBIC PEAKITHH
bu6mmoreka [JOK
Hroro no paszery 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa [JOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 6
[TPOI'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 XuMu4eckne peakiiuu
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 1 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

[IOKYMEHT MOAMUCAH 3JTEKTPOHHON NOANUCHIO

MYHMLUWNAJIbHOE BIOKETHOE OBLLEOBPA3OBATE/IbHOE 15.09.26 10:00 Ceptudukat 860694586A78DA4A7B19A4EB45D7822E
YYPEXXAEHMUE "JINLIEU N24 "MHOIOMNMPO®WUJIbHbIN", MNMnaTtoHoBa BaneHTuHa (MSK)
HukonaesHa, AVNPEKTOP



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

Pa3gen 3. MeTa/llIbl M MX COeANHECHUSA

. bubmuoreka [JOK
31 Obmye CBOHCTB METAITOB 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [JOK
3.2 BaxkHelme Metasuibl U UX COEIUHEHUS 16 2 https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3nen 4. XuMusi u oKpy»kaoumas cpeaa
41 B « N 3 bubmuoreka [JOK
. €IIeCTBa U MaTePUAITBI B )KU3HH YEIOBEKA https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
P 3 bubnmuoreka [JOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 7

HukonaesHa, AVNPEKTOP
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IHOYPOYHOE IIVTAHUPOBAHHUE
8 KUIIACC

N KosauvecTBO 4acoB DJIeKTPOHHBbIE
]
Hara uudgpoBbie
n/ Tema ypoka Kontpoasn | IIpakTuyeckue
Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
I ble padoTel | padoThI
pecypchl
IIpeamer xumMuu. Ponb XUMHUH B )KU3HU
1 P 1 https://m.edsoo.ru/7efb3c3c
yeJjioBeKa. Tesa ¥ BelecTBa
2 TToHsgaTHe 0 MeTOmaxX MO3HAHUA B XUMHUU 1 https://m.edso0.ru/9f459e9a
[Tpaktrueckas padora Ne 1 «IIpaBuia
a00THI B TAOOPATOPHH U MIPUEMEBI
3 P patop P 1 1 https://m.edsoo.ru/ab2a57ch
oOparieHus ¢ 1a00paTOpHBIM
000pyIOBaHUEMY
Yucteie BemecTBa U cMecH. CIocoObl
4 H . 1 https://m.edsoo.ru/8dffeead
pasneneHust cMmecen
[Ipaktnueckas padora Ne 2 «Pa3nenenue
5 cMmecel (Ha mpuMepe OYUCTKH TTOBapEeHHOU 1 1 https://m.edsoo.ru/d9adcf25
COJIH)»
6 ATOMBI 1 MOJIEKYJIBI 1 https://m.edso0.ru/434a3592
XUMHUYECKHE 3JIEMEHTHI. 3HAKH (CUMBOJIBI
7 ( ) 1 https://m.eds00.ru/3a97f7e6
XHMHYECKHX DJICMCHTOB
[IpocTeie u cnoxHbIE BEUIECTBA https://m.edsoo.ru/8d153ab3
ATOMHO-MOJIEKYJISIPHOE YUCHUE https://m.edsoo.ru/b44af747
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumuueckas popmyna. BareHTHOCTH 1 https://m.edsoo.ru/3adc28cl
aTOMOB XUMHYECKHX DJICMCHTOB
11 OTHOCHTENIbHAsI aTOMHAsI Macca. 1 https://m.edsoo.ru/fac67eel
JOKYMEHT MOAMUCAH SJTEKTPOHHOW MOANMUCHIO
MYHULUWNAJNIbHOE BIOA)XETHOE OBLLEOBPA30OBATEJ/IbHOE 15.09.26 10:00 CepTudukat 860694586A78DA4A7B19A4EB45D7822E
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OTHocHuTENbHAS MONIEKYIISIpHAsI Macca
MaccoBast 10l XUMHUYECKOT0 DJIEMEHTA B

12 a 1 https://m.edso0.ru/95bch8f5
COEIUHEHNH
KomnuectBo BemecTBa. Moie. MonsgpHas

13 m p 1 https://m.edsoo.ru/668edb4a
Macca
dusnueckre 1 XUMHUUYECKHUE SIBIICHUSL.

14 1 https://m.edso0.ru/8b878fcf
XuMHUYecKas peakius
H N3HAKU U YCIIOBUS IIPOTCKAHUA

15 P Y N p 1 https://m.eds00.ru/84214963
XUMHYECKUX peaKinii
3aK0H COXpaHEHUSI MacChI BEIIIECTB.

16 p H 1 https://m.edsoo.ru/aalc152d
XUMUYEeCKHE YpaBHEHHUS
Brrunciaenus konnuecTBa, MacChl BELIECTBA

17 ’ Hf 1 https://m.eds00.ru/b1656492
110 YPaBHEHHSIM XUMHYECKUX PEAKITHI
Knaccudukarus XuMuuecKux peaxkiu

18 (coenuHeHus, pa3noKeHUs, 3aMEIICHUS, 1 https://m.edsoo.ru/fe58191f
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIii-

19 sHmukioneauct. O6o0menue u 1 https://m.edsoo.ru/213bbeaf
cHCTEMaTH3aIns 3HAaHUH
Kourponsuas padora Nel o Teme

20 P P 1 https://m.edsoo.ru/cc95e5ed
«BerecTBa 1 XUMUYECKUE PEAKIIUM
Bo3nyx — cmechk razoB. CocraB Bo3jayxa.

21 Kucnopon — 3nemMeHT u nmpocToe BemecTBO. 1 https://m.edso0.ru/237315cf
O30H
dusnueckre 1 XUMHUECKUE CBOMCTBA

22 KHCIIOpo/1a (peaKIiy OKHCIEHHS, TOPEHUE). 1 https://m.edsoo.ru/67245d2f
IToustue 06 oxkcumax

23 CriocoObI OMy4YeHHsT KUCIOPOaa B 1 https://m.edso0.ru/896247ch

OOKYMEHT NOANUCAH 3NEKTPOHHOM noanncbo
MYHULUNAJIbHOE BFOKETHOE OBLLEOBPA30BATEJ/IbHOE 15.09.26 10:00 CepTudukat 860694586A78DA4A7B19A4EB45D7822E

YYPEXXOEHME "JINLIEV N24 "MHOIrONPO®WUIIbHbINA", NnaTtoHosa BaneHTuHa (MSK)
HukonaesHa, AVNPEKTOP



https://m.edsoo.ru/95bcb8f5
https://m.edsoo.ru/668edb4a
https://m.edsoo.ru/8b878fcf
https://m.edsoo.ru/84214963
https://m.edsoo.ru/aa1c152d
https://m.edsoo.ru/b1656492
https://m.edsoo.ru/fe58191f
https://m.edsoo.ru/213bbeaf
https://m.edsoo.ru/cc95e5ed
https://m.edsoo.ru/237315cf
https://m.edsoo.ru/67245d2f
https://m.edsoo.ru/896247cb

n1abopaTopru U IPOMBIIIIEHHOCTH.
[Ipumenenue kucmopoaa

TeruoBoi 3G (PeKT XUMHUECKOI peakIlnH,

24 MIOHATHE O TEPMOXUMHYECKOM YPaBHECHHH, 1 https://m.edsoo.ru/4d71febb
9K30- ¥ SHJOTEPMUYECKUX PEAKIIHIX
Tonnuso (HedTh, yronb U MeTaH).

25 3arps3HeHue Bo3Iyxa, ClocoObl ero 1 https://m.edso0.ru/62a61752
MIPEOTBPALCHHS
[Ipaktuueckas padora Ne 3 mo Teme

26 «[lomy4yenue u coOupanue KUCIopoa, 1 1 https://m.edso00.ru/329545¢9
HU3Y4YECHUE ETO CBOMCTB)
Bonopon — 31eMeHT U POCTOe BEIIECTBO.

27 Haxoxerme B ngmpoz[e. Dusiieckie 1 https://m.edso0.ru/2325645f
XHUMHYECKHE CBOWCTBA BOAOPO/IA.
[Ipumenenue Bonopona

28 KonTponbHasd 3a 1-e nonyroaue 1 1 https://m.edsoo.ru/ae9eb4b5

29 [TonsiTHE 0 KUCIIOTaX U COMSAX https://m.edsoo.ru/d743bf8d

30 Cocobut nonysenis BOAOpOLa B 1 https://m.edsoo.ru/8dbbbcb
nabopaTtopuu
[Tpaktuyeckas padora Ne 4 mo Teme

31 «[Tonydyenue u cobupanue BoAOpoaa, 1 1 https://m.edsoo.ru/37a3324a
H3y4YEHHUE €r0 CBOMCTBY»

32 Monsipblit 00bEM razoB. 3akoH ABoraapo 1 https://m.edsoo.ru/714a252d
Beruucienus 06péma, KoIM4yecTBa BeleCTBa

33 ras3a 1o ero H3BeCTHOMY KOJIIMYECTBY 1 https://m.edso0.ru/25858514
BEIIIECTBA MU 00BEMY

34 Brruucnienust 005EMOB Ta30B IO yPaBHEHUIO 1 https://m.edsoo.ru/ae3d2633

PCaKiuru Ha OCHOBC 3aKOHA 00BEMHBIX
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OTHOIIIEHUH T'a30B

35 dusnyeckre U XUMHUYECKUE CBOMCTBA BOIBI 1 https://m.edsoo.ru/272b514c
CoctaB ocHoBanuii. [1o e 00

36 i T 1 https://m.edsoo.ru/3d2634ef
WHIMKATOpax
Bopna kak pactBopurens. HachinieHHble 1

37 HEHACHIIIEHHBIC PacTBOPHI. MaccoBas 101 1 https://m.edsoo.ru/2b19b4el
BEILIECTBA B pacTBOPE
[Tpaktudeckas padora Ne 5 mo Teme
«[IpuroroBiieHrE PaCTBOPOB C

38 p . N p up . 1 1 https://m.edsoo.ru/9f55a219
ornpenenéHHON MacCOBOM JTONIeH
PacTBOPEHHOTO BEIIECTBAY
KonTponrHas padora Ne2 mo TeMe

39 P p 1 1 https://m.edsoo.ru/c1c97fe3
«Kucnopon. Bogopoxn. Bona»
Oxcuapl: COCTaB, KIIaCCU(DUKAIIHS,

40 A (rxan 1 https://m.edsoo.ru/c321335¢
HOMEHKJIaTypa
[Tonydyenune u XuMHU4YECKUE CBOKWCTBA

41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX 1 https://m.edsoo.ru/bce52bca
OKCH/JIOB
OcHOBaHUSA: COCTaB, KiacCHpUKaIus,

42 Puca 1 https://m.edsoo.ru/cad9bc8a
HOMEHKJIaTypa
ITonydyenne n XUMHUYECKHE CBOMCTBA

43 e B 1 https://m.edsoo.ru/eb3b238b
OCHOBaHHHI
Kwucnotsl: coctas, kiaaccudukanus,

44 (rxany 1 https://m.edso0.ru/c589a687
HOMEHKJIaTypa

45 [Tomy4yeHue U XUMHYECKHE CBOMCTBA KUCIOT 1 https://m.edsoo.ru/d2cc4664
Comnu (cpeaHue): HOMe S

46 (cpezie) HKJ'IaT}:pa, CHOCODRT 1 https://m.edsoo.ru/66bad57a
MOJTyYCHUS, XUMUYECKUE CBOKMCTBA

47 [Tpaktuueckas padora Ne 6. Pemenue 1 1 https://m.edsoo.ru/ef5f5b6d
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AKCIEPUMEHTAIBHBIX 3a4a4 I10 TEME
«OCHOBHBIE KJIACChl HEOPTaHUYECKUX
COEIUHEHUN

I'enernueckas CBA3b MCXKAY KilacCaMu

48 N https://m.edsoo.ru/3eafb436
HEOPraHWYECKUX COCTUHEHHI

49 O0o001IeHre 1 cucTeMaTH3aIus 3HaHu | https://m.edsoo.ru/aedf982e
Kontponbnas padora Ne3 o reme

50 "OCHOBHBIE KJ1aCChl HEOPTAHUYECKUX https://m.edsoo.ru/53e93cf2
COEIMHEHUI"
[TepBbie MOMBITKU KIacCUPUKAIIUU

51 XUMHYECKHUX 31eMeHTOB. [IoHsITHE O https://m.eds00.ru/45cb955f
TPYIIAax CXOAHBIX 3JIEMEHTOB
Ilepuonnueckuii 3akoH u Ilepuonuyeckas

52 cHCTeMa XUMHUUYeCKHuX dyemMeHToB [I. 1. https://m.edsoo.ru/acfe3f3c
MenneneeBa

53 [Tepuonapl, rpyniibl, HOATPYIIIBI https://m.edsoo.ru/dd7cc851

54 Crtpoenue atomoB. CocTaB aTOMHBIX SIJED. htts://m.edsoo.ru/b34e5fbl
N3otomnbl
CtpoeHue 3JeKTPOHHBIX 0007104€K aTOMOB

95 anemeHToB [lepuonuueckoii cuctemst 1. 1. https://m.edsoo.ru/fb64d6ef
Menneneesa
XapakTepucTHUKa XUMUYECKOT 0 SJIEMEHTA 10

56 ero nojoxeHuto B [lepuoguyeckoii cucreme https://m.edsoo.ru/3627afb4
. . MenneneeBa
3nauenue [lepuoandeckoro 3akoHa s

o7 pasBTIL Haykit u npaxtui. 1. 1. https://m.edso0.ru/83762e95

MenpeneeB — y4€HbIN, IEIAror u
rpaKIaHUH
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I'onoBast koHTponbHast padora / bubmmoreka LIOK

58 . 1 1
Bcepoccuiickas nmpoBepounas pabora https://m.edsoo.ru/00adb33c

59 DICKTPOOTPHIATEILHOCTE ATOMOB 1 https://m.eds00.ru/2667a766
XAMHYECKUX DJIEMEHTOB

60 Honnas xuMu4deckast CBsI3b https://m.edsoo.ru/2628cf49

61 KoBanenTHas monsipHas XUMHYECKasi CBS3b https://m.eds00.ru/67fb6476

62 KoBajieHTHast HenmoJsspHask XUMUYeCKast 1 httos://m.edsoo.ru/f32e6211
CBSI3b
O6006menue o reme «CTpoeHne aToma.

63 XumMmuueckas cBA3b» / Becepoccuiickas 1 bubmiorexa HOK

p https://m.edsoo.ru/00adb486

IpoBepoYHas pabora

64 CreneHb OKUCIICHUS 1 https://m.edsoo.ru/fe73b9dc

65 OKHCIUTETLHO-BOCCTAHOBUTEILHEIE 1 httos://m.edsoo.r/665e2d2d
peaxuu

66 OKHCIUTEIN U BOCCTAHOBHUTEIN 1 https://m.edsoo.ru/eb264264
PesepBHbIit ypok. O60011eHNE U

67 CHCTEMATU3alUs 3HAHUH 10 TEME 1 https://m.edsoo.ru/62539d2c
«Ctpoenne aToMa. XUMUYECKas CBS3b)
P 7 . 0000

68 CCPBHDI YPOK © fueHHe 1 1 https://m.edsoo.ru/c8769b1b
cHCTEMAaTH3aIns 3HAHUI

OBHIEE KOJIMYECTBO YACOB I10 68 5 6
ITPOTPAMME
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9 KJIACC

KonuvecTBo yacos DJIEeKTPOHHBIE
Ne Hara uudgposbie
Tema ypoka Kontposbubie | IlpakTHyeckue
n/n Bcero u3ydyeHnusi | oOpa3oBaTe/ibHbIE
padoTsI padoThI
pecypcbl

[Ieproanyeckuit 3aK0H.
Ilepnommueckas cucrema

1 PHOA 1 https://m.edsoo.ru/ac197bf5
XUMHUYECKuX 3neMeHToB /1. U.
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XMMHUYECKHX IJIEMECHTOB 1 https://m.edsoo.ru/44bdf4b2
IIEPBBIX TPEX MEPUOI0B
Knaccudukamus u1 HOMEHKIAaTypa

3 Quran P 1 https://m.eds00.ru/d96e16b9
HEOPraHWYECKUX BELIECTB
Buabl XuMHUYECKOM CBS3U U THUIIBI

4 A N 1 https://m.edsoo.ru/e39821fc
KPUCTAUIMYECKUX PEIIETOK
KontponbHas padora Nel o teme

5 «IToBTOpEeHUE U yriyOneHne 3HaHUI 1 1 https://m.edsoo.ru/2a531ece
OCHOBHBIX pa3J/ieJioB Kypca 8 Kiiacca
Knaccudukanmsg XuMrIaecKux

6 (Vb H 1 https://m.eds00.ru/61f97329
peakuuii Mo pa3IM4HbIM IPU3HAKAM
ITonsiTHE O CKOPOCTH XUMHUYECKOU

7 peakuu. [ToHsITHE O TOMOTE€HHBIX U 1 https://m.edsoo.ru/e73c3ef4
TETEPOTCHHBIX PEAKITUAX
[TonsiTHE O XUMHUYECKOM PAaBHOBECHUH.

8 @axTopsl, BIUAIOIINAE HA CKOPOCTh 1 https://m.edsoo.ru/afbc35b2

XUMHUYECKOH pCaKuun U IMOJIOXKCHUC
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XUMHUYCCKOTO pPaBHOBCCHUA

OKHCIUTETHHO-BOCCTAHOBUTEIBLHBIC
pc€aKkuuun

https://m.edsoo.ru/16ddaal7

10

Teopus 3IEKTPOIUTHYECKON
muccorpanyy. CHIIBHBIE U Ci1a0bIe 1
AIEKTPOIUTHI

https://m.edso0.ru/965c6a66

11

HNouHble ypaBHEHUS peaKkuid 1

https://m.edsoo.ru/43f4b85¢c

12

XUMHUYECKHE CBOMCTBA KUCIOT U
OCHOBAHHUM B CBETE MPEACTABICHUN 1
00 PJIEKTPOIUTUYECKON JUCCOIHAIIIT

https://m.edsoo.ru/9adee23c

13

XHUMHAYECKUE CBOWCTBA COJIEN B CBETE
MIPEACTABICHHUI 00 1
AIEKTPOIUTUUECKON AUCCOLUALINHI

https://m.edsoo.ru/339ae525

14

[TonsiTue o ruaponn3e conei 1

https://m.edsoo.ru/be3c2519

15

000011IeHE U CUCTEMATU3AIUAS
3HAHUH

https://m.edsoo.ru/78322bfb

16

[TpakTtuyeckas padora Ne 1.
«Perienne SKCIepUMEHTATBHBIX 1 1
3a7au

https://m.edsoo.ru/c172d37d

17

KonTtponbsnas padora Ne2 mo teme
«INEKTPOIUTHYECKAS JTUCCOIHAITHS. 1 1
XUMHUYECKUE PEaKLIUU B PACTBOPAX»

https://m.edsoo.ru/2b5a2162

18

OO11as XxapakTepuCcTUKa FaJIOr€HOB.
XUMHYECKHE CBOMCTBA HA MPUMEPE 1
XxJiopa

https://m.edsoo.ru/c3eaeb47

19

Xnoposogopos. ComnsiHasi KUCIIOTA,
XUMHUYECKUE CBOWCTBA, MTOJTYyUYECHHUE, 1

MMPUMCHCHHEC

https://m.edsoo.ru/daf6b6e?
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20

[Tpaktuyeckas padora Ne 2 o Teme
«[TomyueHue CONSTHOM KUCIIOTHI, 1 1
W3y4EHHE €€ CBOMCTBY»

https://m.edsoo.ru/9a2bd4de

21

Brruucnenus no ypaBHeHUAM
XUMUYECKUX PEAKLUH, €CIIH OAUH U3 1
peareHToB J1aH B U30bITKE

https://m.edsoo.ru/fa37¢94c

22

OO11as xapakTepUCTHKA HIIEMEHTOB
VIA-Tpynibl

https://m.edsoo.ru/e79ebfa3

23

AnnoTponHble MOAU(UKALIUH CEPBI.
Haxoxienne cepsl 1 €€ CoeTMHEHUI
B Ipupoje. XUMUYECKUE CBOMCTBA
Cephl

https://m.edsoo.ru/5e3339hd

24

CepoB0z10pO/J1, CTPOEHHUE,
¢du3nyecKkue 1 XuMHUYECKHE CBOICTBA

https://m.edsoo.ru/384dcc68

25

Oxcunpl cepbl. CepHasi KUCIIOTA,
¢du3nvecKkrue 1 XUMUYECKHE
CBOMCTBa, IPUMEHEHHE. XUMUYECKUe
peaKInu, JIe)Kalue B OCHOBE
MPOMBIIIIJICHHOT O CIToco0a 1
HOJYYEHUsI CEPHON KUCIIOTHI.
XHUMUYECKOE 3arpsI3HEHUE
OKpPY’KarOILEH CpeJibl COEAMHEHUSIMU
cephl

https://m.edsoo.ru/ae5652f6

26

KontponbHas pabora 3a 1 monyroaue 1 1

https://m.edsoo.ru/acc7d4bf

27

Brlunciienne MaccoBOM J10JIM BBIXOJA
MPOAYKTa PeaKiuu

https://m.edsoo.ru/7dac2b46

28

0611[351 XapaKTCPHUCTUKA 3JICMCHTOB

V A-rpynmsl. A30T, paclipocTpaHeHue

https://m.edsoo.ru/6bfdf145
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B IIpUpoe, GPU3NYECKUE U
XUMHUYECKHE CBOMCTBA

29

AMMuak, ero puznYecKue u
XUMHUYECKUE CBOMCTBA, MTOJIYYCHHUE U 1
MIPUMEHEHUE

https://m.edsoo.ru/e69bfb89

30

[Tpaktuyeckas padora Ne 3 mo Teme
«[TomydeHne aMMuaKa, U3y4eHUe €ro 1 1
CBOMCTB»

https://m.edsoo.ru/f4c23a53

31

A3oTHas KHCIIOTA, € PU3NIECKHUE U
XUMHYECKHUE CBOMCTBA

https://m.edsoo.ru/f2d85456

32

Hcnons30BaHNE HUTPATOB U COJIEH
aMMOHHUS B KAYECTBE MHHEPAIbHBIX
ynobpenuit. XumMuueckoe 1
3arpsi3HEHUE OKPYIKAIOMIEH cpepl
COEIMHEHNUSIMH a30Ta

https://m.edsoo.ru/7fbdef49

33

docdop. Oxeun docthopa (V) u
docdopnas kucnota, GpusndecKue u 1
XMMHYECKHUE CBOMCTBA, MOJTy4YeHUE

https://m.edsoo.ru/c8af5f46

34

Ucnonp3oBanue hocharos B
Ka4eCTBE MHUHEPAJIBHBIX YIOOPEHUH.
3arpsi3HeHue IPUPOJHON CPeIbI
dbocdaramu

https://m.edsoo.ru/79c51b82

35

VYraepon, pacpocTpaHeHHE B
npuposie, PU3NYECKUEe U XUMUUECKHE 1
CBOICTBA

https://m.edsoo.ru/eal6ee43

36

Oxcuppl yriepona, ux Gu3ndeckue u
XUMHUYECKUE CBOMCTBA. 1

DKoJoruyeckue npooieMsl,

https://m.edsoo.ru/a6915c71
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CBsI3aHHBIE ¢ OKcuaoM yriepoaa (1V)

37

YronbpHas KMCJIOTA U €€ COIU 1

https://m.edsoo0.ru/36a13d99

38

[Tpaktuyeckas pabora Ne 4 o Teme
"ITonyyeHue yriaekucioro rasa.
KauectBennast peakius Ha KapOOHAT-

noH"

https://m.edsoo.ru/4ded4a8dc

39

[TepBoHavanbHBIC TOHATHS 00
OpraHUYECKUX BEUIECTBAX KaK O 1
COEIMHEHHUSIX yriepoa

https://m.edso0.ru/822fb263

40

Kpemuuii u ero coeauHeHust 1

https://m.edsoo.ru/1e94ee3a

41

[IpakTuueckas pabota Ne 5. Perenue
AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME
«BaxHelre HeMETAIIIbl U UX
COEJIMHEHUSD

https://m.edsoo.ru/d72fa3e8

42

KontponbHas padora Ne3 o teme
«BaxHeillme HeMeTaJJIbl U UX 1 1
COCIIMHEHMS

https://m.edsoo.ru/f5bae73d

43

OO01as XapakTepUCTUKA XUMHUUECKHUX
3JIEMEHTOB — METAJIJIOB.
Meramueckas CBs3b U
MeTaJlIINYecKasi KpUCTasInyecKas
pewérka. duznyeckue CBOMCTBA
METaJIOB

https://m.edso0.ru/83192917

44

XUMHUYECKUE CBOMCTBAa METAJIIOB.
DNeKTPOXUMHUYECKUN Psift 1
HaIpsHKEHUN METaJIOB

https://m.edsoo.ru/5a41d1d4

45

OOmme crocoOb! MOTYYEeHUs

MeTauioB. CriaBel. Beraucinenus mo

https://m.edsoo.ru/435b87d4
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YPaBHEHHSIM XUMUYCCKHX PEaKITH,
€CIIM OJTMH U3 PEarcHTOB COJCPIKUT
IPUMECH

46 [TonsiTHe 0 KOPPO3UU METAIIIOB https://m.edsoo.ru/2c28f427

47 [IlenounbIe MeTATITBI https://m.edsoo.ru/c86edb4a
0]

48 KCHIBLH THAPORCH/IG! HATPHA 1 1 https://m.edsoo.ru/4fdeelae
KaJInst

49 U_IGJ'IOIIIjOSeMeHI)HVLIe METaILIbL = 1 https://m.edsoo.ru/2bb5cf7b
KaJIBIMIA ¥ MarHui

50 Bakueiitme coefuHEHUS KaIbIIH 1 https://m.edsoo.ru/85c2cal6
0600

ol ° HvleHHe 1 CHETEMATHEATIA 1 https://m.edsoo.ru/593a4ab7
3HAHUH

52 €CTKOCTS BOJIBI 1 CTIOCOOEL €8 1 https://m.eds00.ru/869f76b9
yCTpaHEHUS
[IpakTuueckas padora Ne 6 mo Teme

53 "YKEcTKOCTh BOABI M METOBI €8 1 1 https://m.edsoo.ru/669f6cdd
ycTpaHeHus"

54 AntoMuHUI 1 https://m.edso0.ru/37e792ee
A N

55 MoTepHbie CBOHCTBa OKCHIA 1 1 https://m.edsoo.ru/82b7fa7d
THJIPOKCH 1A

56 Kenezo 1 https://m.edsoo.ru/b3996d2a
0]

57 KCHIBL, THAPOKCHIBT H COIH EIE3a 1 https://m.edso0.ru/c3f79221
(1) u xene3a (1)

58 I'onoBast koHTpoNBHAs paboTa 1 1 https://m.edsoo.ru/dbd9af72
[Tpaktuyeckas pabora Ne 7. Pemenue

59 dKerep HE/IGHTaanHX AT O TEME 1 1 https://m.edsoo.ru/462adf7f
«Baxxueiime MeTamIbl 1 UX
COEIUHEHUS
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Brruncnenus mo ypaBHEHUSIM
XUMHUYECKUX PEAKIUH, €CIIU OINH U3
peareHToB JIaH B U30BITKE WIIH

60 1 https://m.edsoo.ru/a7a5913a
conepxcm HpI/IMeCI/I. BLI‘II/ICJIGHI/ISI
MAacCOBOM /1011 BBIXO/1a MPOJYKTA
peaknuu

61 O6O6HVICHHC 1 CHCTEMATH3AIIA 1 https://m.edsoo.ru/eed7f912
3HAaHUHU

B N

62 O6obmerme 1o Teme «Baxmeiume 1 https://m.edso0.ru/5b499218
MCETAJJIbI U UX COCAUHCHUS»
B

63 cuiecTba u hfaTepHaHH g 1 https://m.edsoo.ru/483adc3a
IIOBCCIHCBHOU XMU3HU YCIIOBCKA

64 XHMHUIECKOE 3arpAsHeHne 1 https://m.edsoo.ru/f3f919fd
OKPYXKAIOIIEN CPeIbI
P

65 O1b XIMHH B PEHICHIT 1 https://m.edsoo0.ru/a98127b9
HKOJIOTHUECKUX TpobiIem
P i . 0000

66 CCPBHDI YPOK © ineHHe 1 1 https://m.edsoo.ru/1¢c364847
cucremMarusanus 3HaHUU
P I . 0000

67 C3EPBHBIM YPOK. LOODIEHHIE 1 1 https://m.eds00.ru/56f46bf5
cucreMarusanus 3HaHUU
P I . 0600

68 C3CPBHBII YPOIt. 1750 EueHHe 1 1 https://m.edsoo.ru/b221b45c
cucreMarmuilanus 3HaHUU

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME
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IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM

OBPA3OBATEJILHOM TPOT'PAMMBI

8 KUIACC

Kox

IIpoBepsieMble peAMeTHbIE Pe3yJbTAThHI OCBOCHHS OCHOBHOM
NpoBepPsSIeMOro

00pa3oBaTe/IbHOI MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUs
pe3yJjbTaTa

1 IIo Teme: ((HepBOHa‘laHBHBIe XUMHUYCCKUC ITOHATHA»

pacKpbIBaTh CMBICT OCHOBHBIX XHMHWYECKUX IIOHATHH: aToM,
MOJICKYJ1a, XHUMHYECKHH 3JIEMEHT, IPOCTOE BEIISCTBO, CIIOKHOE
BEIIECTBO, CMeCh (OJHOpPOAHAS ¥ HEOJHOPOJIHAs), BAJICHTHOCTH,
OTHOCHTENIbHAS aTOMHAas H MOJIEKYJSpHAas Macca, KOJIUYECTBO
11 BEIICCTBA, MOJb, MOJISIPHAS Macca, MaccoBas JOJs XHUMHYECKOIo
' 3JIEeMEHTa B COCIMHCHUH, MOJIPHBIA O0OBEM, XMMHMUECKas pPeaKIlus,
KIacCU(PUKAIUS ~ peaklMidi:  peakuu  COCNWHEHHUs,  peaKiuu
pa3’OKEHUS, PEaKIUU 3aMEIICHHs, pPEaKIMu OOMEHa, 2JK30- U

SHJOTEPMUYECKUE PEAKIMH, TEIUIOBOM 3(PQeKT peakiuu, pacTBop,

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

12 HIUTIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XHMHYCCKHUX HOHATHHA H
IMPUMCEHATH OTU IMMOHATHA IMPU OITMCAHUHK BECIICCTB U UX npeBpameHI/Iﬁ

13 WCIIOJIb30BaTh XWMHUUYECKYIO CHMBOJIHMKY JJIs COCTaBJCHHUS (Qopmyl
BEIIIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHI

pacKpbeIBaTh  CMBICI  3aKOHOB  COXpaHEHUsI MacChl  BEIECTB,
14 MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJICKYJIIDHOTO YyYCHHS, 3aKOHA

ABoranapo

15 OIpEACIIATh BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX
COCOANHECHUAX

16 KJIacCU(UIIMPOBATh XUMUYECKHE peaKuuu (M0 YUCIYy U COCTaBy
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, IO TEMI0BOMY 3 (DEeKTy)

17 BBIYUCIIATh OTHOCHUTEIBHYIO MOJICKYJISIDPHYIO W MOJISIPHYIO MAacChl
BEILIECTB
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18 BBIUUCIIATE MACCOBYHO JOJIIO XHUMHUYCCKOro 3JICMCHTA II0 (bopMyﬂe

COCIMHCHUS,

1.9 BBIUHUCJIATH MACCOBYIO JJOJIFO BCIICCTBA B paCTBOPC

NPUMEHATh €CTECTBEHHOHAYYHBIC METOJbI TIO3HAHUSI — HAOIIOJCHHUE,
1.10 U3MEPECHHE,  MOJICTUPOBAHHWE,  DKCIIEPUMEHT  (peajbHBIM U

MBICJICHHBIN )

2 ITo Teme: «Baxueline npeacTaBUTEIM HEOPraHUYECKUX BEILIECTBY

21 paCKkpbeIBaTb CMBICJI OCHOBHBLIX XHWUMHYCCKUX TOHATHH: OKCHI,
KHUCJIOTa, OCHOBAHHCEC, COJIb

> OIpENeNATh MPHUHAIIEKHOCTh BEIIECTB K ONPEAEIEHHOMY Kiaccy
coeuHEeHui o popmynam

2.3 KJIacCU(UIIMPOBATH HEOPTAaHUYECKHE BEIIECTBA

XapakTepu3oBarh (OMHUCHIBATH) OOIIME XUMHYECKHE CBOWCTBA
24 BEILIECTB PA3IMYHBIX KJIACCOB, MOATBEPXKAas OMHMCAHHE MpPUMEpaMu

MOJIEKYJISIPHBIX YPABHEHUM COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUNA

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

npeBpameHI/H‘/’I B Pa3JIMYHBIX YCIOBUAX

ClIe0BaTh MpaBWJIaM TOJB30BAaHHUS XUMHYECKOW TMOCYIOH U
nabopaTOpHBIM 00O0PY/IOBAaHHUEM, a TAaKXKe IpaBUjaM OOpalieHus C
BEUIECTBAMU B COOTBETCTBHUHM C HMHCTPYKIHUSMH 110 BBITOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OMBITOB IO MOJYYCHHIO U COOHPAHUIO
2.6 ra3000pa3HBIX BEIIECTB (BOIOPOAA M KHUCIOPOAA), MPUTOTOBICHUIO
pacTBOPOB C ONPENETEHHOW MAacCOBOM JIOJEH PacTBOPEHHOIO
BELIECTBA, INIAHUPOBATh U MPOBOAUTH XUMUYECKHE IKCIIEPUMEHTHI 110
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
3 xumudeckux snemeHToB J[. M. MengeneeBa. CtpoeHue aromoB.

Xnmuaeckas cBsI3b. OKHUCINTEHFHO-BOCCTAHOBUTEIIHHBIE PCaKInum»

paCKpbeIBaTb CMBICII OCHOBHBLIX XHUMHUUYCCKHUX TTOHSTHM: AApO aroma,

3.1 ANIEKTPOHHBIN CIION aToMa, aToOMHas oOpOuTanb, paguyc aToma,

XUMHUYCCKasl CBA3b, IMOJSIpHAsA W HCIOJIApPHAA KOBAJCHTHAA CBA3b,

[IOKYMEHT NMOAMWCAH 3/TEKTPOHHOW NMOAMMUCHIO
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QJICKTPOOTPULATCIIBHOCTh, HWOHHAA CBA3b, HWOH, KAaTUOH, A4aHWOH,

CTCIICHb OKHMCIICHHUA

3.2 KJIaCCU(DUITMPOBATh XUMHUYECKHUE FJIEMEHTHI

OIUCHIBATh M XapaKTepu3oBaTh Tabnuunyo ¢opmy llepuommueckoit
CHCTEMBl XHMHYECKHX JJIEMEHTOB: pa3iHyaTh IIOHSTUS «TJIaBHAs
3.3
noarpynna (Arpynma)» u «mnobGouyHas mnoarpynmna (brpymma)y,

«MaJble» U «OOJIBIINEY Nepruoabl

packpeiBaTh cMmbIca Ilepuoguueckoro 3akona J[.M1. Menneneesa:
34 JIEMOHCTPUPOBATh IIOHUMAHUE NIEPUOANYECKON 3aBUCUMOCTH CBOMCTB

XUMHUYECKHUX DJJIEMEHTOB OT HX IIOJIOKCHHUA B Hepnoz[nquKoﬁ

CUCTEMC

COOTHOCHUTh  OOO3HAa4YeHWs, KOTOpPbIE HMEIOTCSI B Ta0iuIe
«Ilepuonnueckas  cucreMa  XUMHUYECKHX  dyemeHTtoB  [[.U.
3.5 MenzeneeBay C YHCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHUYECKUX DIIEMEHTOB (COCTaB H 3apsi sapa, oOliee YuciIo

AJIEKTPOHOB U PACIIPENIEICHHUE UX 110 3JIEKTPOHHBIM CIIOSM)

36 OIIPECACIIATH CTCIICHb OKHUCJICHUA QJICMCHTOB B 6I/IHapHLIX

COCANHCHUAX

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

HCOPraHN4YCCKUX COCAUHCHUAX

9 KUIIACC

Kon
IIpoBepsiemble MpeAMeTHbIE Pe3YJbTATHI OCBOEHHSI OCHOBHOM
NPOBePAEMOro

o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOTO 00111er0 00pa30BaHMs
pe3yabTarta

1 ITo Teme: «BeliecTBo 1 XUMHUUYECKAs peaKuusg»

pacKpbIBaTh CMBICII OCHOBHBIX XWMHYECKHX TIIOHSATUH: pacTBOD,
DJIEKTPOIUTHI, HEJIEKTPOIUTHI, SJIEKTPOIMTUYECKAsA IUCCOLUALNS,
peakuud HMOHHOrOo OOMEHa, KaTajJu3aTop, XMMHUYECKOe paBHOBECHE,
11 oOpaTtumble u HEoOpaTHMBbIe peakuuu,
' OKHUCJIUTEIIBHOBOCCTAHOBUTEIIbHBIE peakuuy, OKHCJIUTEID,
BOCCTAHOBUTENb, OKHUCIIEHHE W BOCCTAHOBIIEHHWE, aUIOTPOINUS,

aM(bOTepHOCTB, XHUMHUYCCKasa CBA3b (KOBaJ]eHTHaH, HOHHAasd,

MeTaJIJII/I‘-IeCKaH), KpucCTaJllinueCcKasd peméTKa, CIlJIaBbl, CKOpPOCTb
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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 peaKHI/II\/'I

MOoCpEACTBOM COCTABJICHHUSA 3JICKTPOHHOT'O OayaHca 3THUX peaxunﬁ

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
prUMepaMH MOJIEKYJIIPHBIX U HOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX

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 HHCTPYKLUSMHU [0 BBIIIOJHEHUIO
71a00paTOPHBIX XMMUYECKUX ONBITOB IO IMOJYYEHHIO U COOMPAHUIO

ra3000pa3HbIX BEIIECTB (AMMHAaKa U YTIIEKUCIIOro ra3a)

2.5

MPOBOJUTh PEAKIUH, TOATBEPKIAIONINE KAYeCTBCHHBIH COCTaB
pa3IMYHBIX BEIIECTB: pPACIO3HABATH OIBITHBIM IYTEM  XJIOPHI-,
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 Xxumuyeckux noHsatuil: [1JJK

BCHICCTBA; KOPPO3H:A MCTAJLJIOB

3.2

MNPUMCHATE OCHOBHBIC OIICpalnn MBICIIMTETbH O JACATCIBHOCTH —
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aHajiu3 MW CHHTC3, CpPaBHCHUC, O606IJ.[CHI/IC, CHUCTEMATHU3alIUIO,
BBIABJICHUC HNPUYUHHO-CICACTBCHHBIX CBsA3CH — IJil U3Y4YCHUA
CBOICTB B€IICCTB U XUMHUYCCKHX peaKuHﬁ; C€CTCCTBCHHOHAYYHbIC
MCTOAbBI IIO3HAHUA — Ha6J'II-OI[eHI/Ie, HU3MCPCHUC, MOACIIMPOBAHUC,

AKCIIEPUMEHT (peanbHbBIN U MBICIICHHBIH )
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IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KUIACC

Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

1 HepBOHaanImee XUMHWYCECKUEC ITOHATUA

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

BEILIECTB

1 2 HOHSITI/IG O METOJ1axX ITO3HAHUS B XUMHU. qI/ICTbIe BEUIECCTBA U CMECCH. CHOCO6I>I
paszaesieHust cMeceit

13 ATOMBI W MONEKYNbl. XHUMUYECKHE 3JIeMEHThl. CHMBOJIBI XUMHUYECKHX
a51eMeHTOB. [IpocTbie U ciloKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

Xumuueckas popmyia. BaneHTHOCT aTOMOB XMMUYECKUX 3JIEMEHTOB. 3aKOH
14 IIOCTOSHCTBA  cocTaBa  BemecTB.  OTHOcHTENbHAas ~ aTOMHas — Macca.
OTtHocuTeNnbHAs MOJNEKYJIIpHas Macca. MaccoBasi 401l XMMUYECKOT O JIEMEHTa

B COCIMHCHHNU

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

XUMHUYECKUX COSANHECHUM

dusnueckue U XMMUYECKHE SBICHUA. XUMHMUYECKas peakiuss U e€ NMPU3HAKU.
1.6 3aKOH COXpaHEeHHUs MacChl BeleCTB. XUMUUecKue ypaBHeHus. Kimaccudukanus

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

XMUMHUYECKUI SKCIEPUMEHT: 3HAKOMCTBO C XMMUYECKOH MOCYJ0H, ¢ IpaBUJIaMH
paGoTrel B Jaboparopud U npuéMamMu OOpalieHHss C J1abOpaTOPHBIM
o0opynoBaHHEM, H3y4eHHE M ONHCaHUE (PU3MUECKHX CBOMCTB 00pa3IoB
HEOpPraHWYECKNX BEIIeCTB, HaOmoneHne (u3ndecknx (TUIaBICHUWE BOCKA,
TassHUE JIbJIa, PACTHPAHUE caxapa B CTYIKE, KUIIEHHE U KOHJICHCAIUS BOJBI) U
1.7 XUMHUYECKUX  (TOpEHHE  CBeYM, NPOKAJIMBAHHUE MEIHOH  IPOBOJIOKH,
B3aMMOJICHCTBHE Mella C KHUCIIOTOW) sIBIIGHWH, HAOMIOJCHWE U OIHMCAaHUE
NMPHU3HAKOB TPOTEKAHWS XMMHUYECKHX peakinuil (pa3jokeHue caxapa,
B3aUMOJICHCTBHE CEPHOM KHCIOTBI C XJOpPUIOM Oapusi, pasjoKeHUe

ruapokcuna Meau(ll) mpu HarpeBaHuu, B3aUMOJICHCTBHE jKeJie3a C PacTBOPOM

comu menu(ll), nzydyenne crocoOoB paszzaeneHust cMece (C MOMOIIBI0 MAarHUTa,
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(pI/IJIBTpOBElHI/Ie, BBIITApUBAHUC, AUCTUILIALINA, XpOMaTOTpa(I)I/IH), MIpOBCACHUC
OYHCTKHU HOBapeHHOﬁ COJIH, Ha6JIIOIICHI/Ie " OITMCAHUC PE3YJIbTATOB ITPOBCACHUA
OIlbITa, HWJUIFOCTPUPYIOIICTO 3aKOH COXpaHCHUA MACChbl, CO3AaHHC MoJeIeH

MOJIEKYJI (IIIapOCTEP>KHEBBIX )

2 Baxneiimune npeacraBuTeN HEOPraHMIECKUX BEIIECTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucimopon — 3ineMeHT M MpocToe
BemecTBo. HaxoxaeHune Kuciaopoja B mpupojne, (GU3UYECKHe M XUMHYSCKUE
2.1 cBoiictBa (peakiuu ropenus). Oxcunpl. [Ipumenenue kucimopoma. CrocoObl
MOJYYCHUsT KHCIopoJa B JIa0OpaTOpUM M TPOMBIIUIEHHOCTH. Kpyrosopor

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

TeroBoi 3P dekT XUMHIESCKON pPeaKInyi, TEPMOXUMHUIECKUE YPABHEHUS, K30~
2.2 Y SHJIOTEPMUYECKHE peakuu. TOIIMBO: Yrojib U METaH. 3arpsi3HEHUE BO3/1yXa,

yCUJIEHUE TTAPHUKOBOT0 3 (heKTa, pa3pylieHrne 030HOBOTO CII0s

Bonopon — snemeHT W mpocToe BemecTBo. HaxokaeHne Bomopoaa B TPUPOJIE,
2.3 ¢u3nueckne W XUMHUYECKHE CBOWCTBA, NPHUMEHEHHE, CIOCOOBI IMOMy4YeHHSI.

Kucnore! u conn

2.4 MossipHblit 00bEM ra30B. Pacy&rbl 1o XUMHUECKUM ypaBHEHHSIM

®dusnyeckne cBoMcTBa BOAbL. Boma kak  pactBopuTeNb. PacTBOpBIL.
Haceiiennsle 1 HeHACBIIEHHBIE PAacTBOPbI. PacTBOpUMOCTh BELIECTB B BOJIE.
95 MaccoBass o BewiectBa B pacTBope. XHMMHYECKHE CBOWCTBA BOJBL
' OcHoBanus. Poib pacTBOpoB B IpHpone W B KU3HU uernoBeka. KpyroBopor
BOABI B MpUpone. 3arpsA3HEeHHWe MpUpPOAHBIX BoA. OXpaHa W O4YMCTKA

IIPpUPOOHBIX BOJ

Knaccudukanuss nHeopranmueckux coeauHennid. Oxcuapl. Knaccudukarus
25 OKCHJIOB: coseoOpasyromue (OCHOBHbBIE, KHUCJIOTHBIE, amQoTepHble) U
HeconeoOpazyromue. Homenkinatrypa okcuaoB. dusmdeckne U XUMHYECKHE

cBOMCTBa OKCUI0B. [lonydyeHne okcuios

OcHoBanust. Knaccudukanuss ocHOBaHWHM: INENOYM W HEPACTBOPUMBIE
2.7 ocHoBaHMs. HomeHnknatypa ocHoBaHul. PU3NYECKUE U XUMUYECKHAE CBOWCTBA

ocHoBaHuil. [lomyuenne ocHOBaHUI

Kucnorel. Knaccudukarnus kucnor. Homenknarypa kuciaor. Dusznyeckue u
2.8 XUMHAYECKAE CBOWCTBA KUCIOT. Psan axkrtuBHoctu mertayuioB H.H. Bekerosa.

[Tonydyenue kucior

29 Comu. Homenknarypa coneil. dusnyeckne U XUMHYECKHE CBOWCTBA COJIEH.

[Tonyuyenue conen
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2.10 I'eneTnueckas CBA3b MCXKAY KJIaCCaMU HCOPTaHNUYCCKUX COE€IUHEHUI

XUMUYECKHIl ~ SKCIEPUMEHT: KaueCTBEHHOE OMNpEeNelIeHue  COJepyKaHUs
KHCTIOpOJia B BO3AyXe, IMOJy4YeHUEe, COOMpaHue, paclo3HABaHHE U H3YyYEHUE
CBOICTB KHUCJIOpPOJia, HAOIIO/IEHNE B3aUMOJICHCTBUS BEIIECTB C KUCIOPOAOM U
YCJIOBHSI BOBHUKHOBEHUSI U TIPEKpAILICHUs] TOPEHHS (TI0’Kapa), 03HAKOMIICHHE C
oOpa3llaMi OKCHJOB W OINHWCAaHWE HX CBOWCTB, TOJNy4YCHHE, COOWpaHuE,
pacro3HaBaHME W W3YYEHHE CBOICTB BOJIOpoAa (TOpeHue), B3auMOJEHCTBHE
Bogopoaa ¢ okcuaoMm meau(ll) (Bo3aMOXHO HMCIONB30BaHKME BHIEOMATEPHAIIOB),
HaOrosleHue O00paslloB BEMIECTB KOMUYECTBOM 1 MOJb, HCCIEIOBaHUE
OCOOCHHOCTEW pacTBOPEHHS BEUIECTB C pa3IWYHOM PACTBOPUMOCTBIO,
911 MIPUTOTOBJICHHE PACTBOPOB C OMPEEIEHHON MacCOBOW J0Jei pacTBOPEHHOIO
' BEI[ECTBA, B3aWMOJCHUCTBHE BOJLI C MeETAIaMU (HAaTpUEeM U KaJIbIIHEM)
(BO3MOXHO MCHOJNb30BAaHUE BUJCOMATEPUATIOB), OIPEJIEIEHUE pPAaCTBOPOB
KHUCJIOT W WIeJIoued C TMOMOIIBI0 HHJIUKATOPOB, HCCIENOBaHHE O0pa3lioB
HEOPraHUYECKUX BEIIECTB PAa3IMYHBIX KIACcCOB, HAaONIOIEHWE W3MEHEHUs
OKpacKd HWHJIUKATOPOB B pAacTBOpax KUCIOT M IIEIOYeH, U3yYeHHUe
B3auMozeiicTBusi okcuga menu(ll) ¢ pacTBopoM cepHOM KHUCIOTBI, KUCIOT C
METaJUIAMM, PEaKIUi HEUTPAIU3aLUH, I0Ty4EeHUE HEPACTBOPUMBIX OCHOBaHUH,
BBITECHEHHE OJHOr0 MeTajula JApPYrUM M3 pacTBopa CONHU, peEIIeHue
AKCIIEPUMEHTAJIBHBIX 3a/a4 Mo TeMe «BaxHeilmme Kiacchl HEOPraHUYECKHX

COEIUHEHUN

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

BOCCTAHOBUTCIIbHBIC PCAKIITNN

[lepBble MOMBITKM KiIacCU(UKAUM XUMHUYECKHX »dJieMeHTOB. IloHatue o
31 rpymmnax CXOJHbIX 3JICMCHTOB (HIGJIO‘-IHI)IG n IICJIIOYHO3CEMCIIBHBIC MCTAJIJIBI,
TaJIOreHbl, MHEPTHBIC Ta3bl). DJEMEHTHI, KOTOpbIe 00pa3yroT ampOTepHbBIC

OKCHU/bI U THAPOKCHUIbI

[Iepnonnuecknii 3akoH. [lepnonnueckas cucrema XuMU4ecKux 31eMeHToB J[. 1.
Mengeneesa. Koporkonepuognas u JUIMHHOIIEPUOIHAS bopmbl
3.2 [lepuoguueckoir cucrtembl xumuueckux anemeHtoB J[[.M. Menneneesa.
Ilepuonsr u rpynnsl. PU3NYECKUM CMBICH IOPSAAKOBOIO HOMEPA, HOMEPOB

Inepruoaa v rpymmsl 3JICMCHTA

33 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

3aKOHOMEPHOCTH HW3MEHEHHUs pajguyca aTOMOB XUMHUYECKHUX DSJIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB IIO rpynmnaM u 1nepuojam.
3.4 3nauenue [lepuonuueckoro 3akoHa u [leproauueckoit cUCTEMbl XMMHYECKHX
BJIEMEHTOB ISl pa3BUTHsS Hayku U npaktuku. WM. MenneneeB — y4€HbIidl u

I'paXaaHUH

35 Xumuyeckass cBsizb. KoBanmeHnTHas (moisipHas U HEMOJsIpHasi)  CBSI3b.
DNEKTPOOTPHUIATETFHOCTh XUMHUECKUX 3JIeMeHTOB. VIOHHAs CBS3b

36 Crenenpb oxkuciacHus. OKUCIHTEILHOBOCCTAHOBUTECIBHBIE pCaKkuu. Hpoueccm
OKMCJICHHS B BOCCTAHOBJICHHUS. OKHUCIIMTEIN U BOCCTAHOBHUTEIIN

XVWMUYECKUI JKCHEPUMEHT: H3y4YeHHE 00pa3lloB BEUIECTB METALUIOB U
3.7 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

Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

1 BemectBo 1 xumnueckas peakuus. [lopropenue

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

CUCTCMC U CTPOCHUCM HUX aTOMOB

Crpoenue BemiecTBa: BHJBl XHMHUYECKOM CBSA3M. THIIBI KpUCTAIIIMYECKHUX
pEelETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT THUIIA KPUCTAIUIMYECKON PELIETKU
19 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

Knaccudukanus XuMH4ecKUX peakiuil Mo pa3IuyHbIM MpU3HaKaM (Mo YUCITY U

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

U3MEHEHHIO CTEIICHEN OKHCICHMS XHMHUUYECKUX 9JICMCHTOB, IIO 06paTI/IMOCTI/I,
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oo Y4acCTHrO KaTaJin3aTop a) . DK30- 151 OHAOTCPMHUYCCKUC pcaknuuu,

TEPMOXUMHUYECKHE YpaBHEHU. [IoHATHE O CKOPOCTH XUMUYECKON pPEAKIUU

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

XUMHYECKOI0O paBHOBECHUA

OKHCIUTEIBHO-BOCCTAaHOBUTEIBHEIE peaKkuuu, 3H€KTpOHHBII>'I 6anch
L5 OKUCIIUTEIIbHO-BOCCTAHOBUTENIbHOM  peakiuu.  CocTaBlieHME  ypaBHEHUH
OKHCITUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIUi C HCIOIb30BAaHUEM METO/1a

SJICKTPOHHOI'O Oaitanca

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

nucconuanuu. KauectBeHHble peakiiuu Ha MoHbL. [loHsATHE O THapOIN3E coeit

XVUMUYECKUH HKCIEPUMEHT: O3HAKOMIICHHE C MOJCISIMH 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
17 JTUCCOLMAIIMU  KHUCIIOT, INeJodYed ©  cojel (BO3MOXKHO HCIOJNb30BaHHE
' 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

2 Hewmeranne! u ux COCAUHCHUA

OOmiass  xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHue u GU3NIECKUE CBOMCTBA MPOCTHIX
2.1 BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha NpUMEpe XJjopa
(B3auMoJielicTBHME C MeTajUlaMM, HEMeTallJlaMH, IlejodyamMu). XJIOpOBOJOPOI.

ConsHas KHCJI0Ta, XUMHNYCCKHUC CBOﬁCTBa, MMOJY4YCHUEC, IIPUMCHCHUC. HeﬁCTBHG
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XJIopa U XJIOpOBOAOPOAa HAa OPraHMU3M YCJIOBCKA. Baxwneiimue XJIOpUAbl U HUX

HaxO0XJIEHUE B MIPUPOJIE

Ob6mas xapaktepuctuka 31eMeHTOB VIA-rpymmbel. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE CTeNeHN oKucieHus. CTpoeHue u U3NUECKUe 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
25 KUCJIOTHBIX OKcHJO0B. CepHas KUCIOTa, (PU3NUYECKUE M XUMHUECKHE 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 U €€ COeIMHEHMH B MpHUpoOJE. XUMHUECKOE

3arpsi3HEHUE OKPYXKAIOIIEH Cpejibl COCIMHEHUSIMU Cepbl (KUCIOTHBIC TOXKIIH,

3arpsi3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHHS

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
aMMOHHSI, WX (U3MYECKMe W XUMHUYECKHE CBOWCTBA, IPUMEHEHHE.
2.3 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
Ka4yeCTBE MHUHEPAJBHBIX yJ0OpeHU. XUMHUECKOe 3arpsi3HEHUE OKpY’Karomien
Cpelbl COEMHEHUSIMU a30Ta (KUCIOTHBIE JI0XK/IU, 3arps3HEHHUE BO3/1yXa, MOYBbI

1 BOJOEMOB)

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

MHUHEpaJIbHBIX YA0OpeHU

OO6mrast xapaktepucTuka 3yeMeHToB |V A-rpynmbl. OCoOEHHOCTH CTpOCHUS
aTOMOB, XapaKTepHbIE CTEMCHH OKUCICHHS. YTIEepOoJ, aJUIOTPOMHbIE
”E 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, ﬂeﬁCTBHC 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

[lepBoHavanbHble MOHATHS 00 OPraHMYECKHX BEUIECTBaX KaK O COECTUHEHUSIX
yriaepoaa (MeTaH, 3TaH, STWJIEH, AaleTHJIeH, 3TaHOJ, TJIMIEPUH, YKCYCHas
26 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

Kpemuuii, ero ¢usnyeckue u XHUMHUYECKHE CBOICTBa, MOJy4Y€HUE U
npumeHnenue. CoeauHeHUss KpeMHHS B mpupozae. OOmue mnpeacraBieHus o0
27 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

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
2.8 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

azcopOIMU PAacTBOPEHHLIX BEIIECTB AKTUBUPOBAHHBIM VIIEM M YCTPOMCTBOM
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IPOTHUBOrasa; IMOJyueHHe, coOMpaHue, pacrno3HaBaHWE U U3YYCHHE CBOICTB
YIJIEKUCIIOTO Ta3a; IMPOBEJCHHE KadeCTBEHHBIX peakiuii 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

3 MeTamisl ¥ BX COSTUHCHUS

O6ma;1 XapPaKTCPUCTUKA XUMUYCCKUX 3JICMCHTOB — MCTAJUIOB HA OCHOBAHUH HUX
nonoxkenuss B Ilepumommueckor cucreme xumuueckux snemeHtoB .U
3.1 MenpeneeBa u ctpoeHust aToMoB. CTpoeHHe MeTauioB. MeTayuinyeckas CBs3b U
METa/NIMYecKasi KpUCTANIMUECKass peleéTka. ODJIEKTPOXUMUYECKHM  pAan

HaIpsHKEHUN METaJIOB

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

OBITY U IPOMBILIUIEHHOCTH

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

COEeqUHEHUN

[[lenoyHo3emMenpHplE  METAUIBl MarHUd M KaJbLUW: IIOJIOKEHUE B
IIepunonnueckoii cucreMe xuMmuueckux aauemeHToB 1.1, Menneneesa; ctpoenue
3.4 X aTOMOB; HaxOXJEHHE B mnpupone. Puznueckue M XMMHYECKHE CBOMCTBA
MarHusi U Kanblusd. BakHelinme coenuHeHHs Kaiublusl (OKCHJ, THIAPOKCHI,

conn). JKEcTKocTh BOJBI M CITOCOOBI €€ yCTpaHEHHS

AmoMHuHMI: TIONIOkKEHWE B [lepuoguyeckoil cUCTEME XMMHUYECKUX 3JIEMEHTOB
a5 JI.1. MenneneeBa, CTpoeHHE aTroMma; HaxOXJeHHWE B mpupone. Dusnyueckue u
XUMHUYECKHE CBOWCTBA aTFOMUHMSA. AM(DOTEpHBIE CBOICTBA OKCHIIA M TUPOKCHIA

AJTFOMUHUA

Kenezo: nonoxenue B [lepuoanueckoil cucreme xuMuueckux 3ynementoB JI.1.
36 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

37 XUMHUYECKUH IKCIIEPUMEHT: 03HAKOMJIEHHE C 00pa3liaMi METaJlJIOB U CILIABOB,
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 BHUJCOMATEPUATIOB); MCCIIEIOBAHNWE CBOMCTB >XKECTKOW BOJIBI,
mporecca TOpeHusi JKele3a B KHCIopoae (BO3MOXKHO —HCIIOJNb30BaHHE
BHJIEOMATEPHUAIOB); MPU3HAKOB MPOTEKaHUsI KaYECTBEHHBIX PEAKLMIl Ha MOHBI
(Maraus, Kaiublusi, amromMuHus, nueka, skenesa(ll) u xenesa(lll), memu(ll);
HaOJIOZICHUE U OMHCaHUE MPOILIECCOB OKpAIIMBAHUS MJIAMEHU MOHAMH HAaTpUs,
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)

4 XUMHS U OKpY>Karollas cpesia

Hosrlie MaTepurajibl 1 TCXHOJOI'NH. BeH_[CCTBa n MaTrcpualibl B HOBC@HHCBHOﬁ
41 J)KHU3HM 4YEJIOBEKa. XUMHS U 300pPOBLC. be3omacHoe ucmnonp30BaHUE BEIIECTB U

XMUMUYECKUX peakuuii B ObITy. IlepBas moMoOIIb MpHU XUMHYECKHX OXKOrax U

OTpAaBJICHUAX

OCHOBBI ~ JKOJIOTMYECKOW  IPaMOTHOCTU.  XHMMHYECKOE  3arps3HEHUue
42 okpyxatomert cpeabl [1JK. Poib xuMuu B perieHUH 3KOJOTHYECKUX MTPOOIEM.
[IpupogHbie UCTOYHUKHA YTIIEBOJOPOJOB (Yrojb, HPUPOAHBIA Ta3, HE(DTh),

MPOAYKTHI UX MepepaboTKU, UX POJIb B OBITY M MPOMBIIUIEHHOCTH

43 XUMUYECKHI 3KCIEPUMEHT: U3yuyeHHEe 00pa3lloB MATEpUANIOB (CTEKIIO, CIIJIaBbI

MCTAJIJIOB, ITOJIMMCPHBIC MaTepI/IaJ'ILI)
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IPOBEPSIEMBIE HA OI'D 11O XUMUWU TPEBOBAHUS K
PE3YJBbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OFPA30OBAHUS

Kon IIpoBepsieMble TPeOOBAHUSA K NMPEIMETHBIM Pe3yJibTaTaM

MPOBEPAEMOro 0a30BOTr0 YPOBHSI OCBOEHHS OCHOBHOII 00pa3oBaTe/IbHOM

TpedOBaHMS NMPOrpamMMbl OCHOBHOI'0 00111ero o0pa3oBanusi Ha ocHoBe PI'OC
1 IIpencraBnenue:

O IMI03HAaBAaEMOCTU SIBJICHUI MpPUPOAbI, MOHUMaHUE OOBEKTUBHOMI
3HAYUMOCTH OCHOB XMMMYECKON HAyKH KaK O0OJacTH COBPEMEHHOI'O
1.1 €CTeCTBO3HAHUS, KOMIIOHEHTa OOIIeH KyJIbTypbl U MPAKTUUYECKOM
JESTEIbHOCTH 4YEJIOBEKAa B YCIIOBUSX COBPEMEHHOIO OOIIECTBA;

IMOHMMAaHHE MECTAa XUMHHU CPEIN APYTUX €CTCCTBECHHBIX HAYK

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

00BSICHEHHS CTPOCHUSA aTOMOB U MOJICKYJI

o chepax mpodeccHoHaTBHON NESATENBHOCTH, CBSI3aHHBIX C XUMHUEH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JIOCTHIKEHHSIX
13 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:

Bﬂ)KHCfIIHPIG 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
21 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

9JICMCHTA B COCIUMHCHUH, MAaCCOBas1 OOJII U IPOUCHTHAasA KOHUCHTPALIUA

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

OCHOBOIIOJIAralonife 3aKOHbl XHMMHHU: 3aKOH COXpPAHEHHs MaccChl,
2.2 nepuoanueckuit 3akoH JI.MI. MenneneeBa, 3akOH IOCTOSHCTBA

COCTaBa, 3aKOH ABOrajpo

23 TEOpUHU XUMHH: aTOMHO-MOJIEKYJISIpHAs TEOopHs, TEOpUS
AJIEKTPOJIUTUYECKON TUCCOIUALINHI

3 Brnanenne ocHOBaMH XMMUYECKOW IPAMOTHOCTH, BKIIFOUAOLIEH

YMEHUE NMPaBUIbHO UCIOJIBb30BaTh U3yYEHHBIE BEIIECTBA U MaTepHalIbl
(B TOM 4HclIe MUHEpalbHble YAOOpEHHs, METaulbl U CIUIABHI,
INPOAYKTHl TEepepadOTKH TMPUPOAHBIX HMCTOYHHKOB YTIIEBOIOPOAOB
31 (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

3.9 YMEHHE HMHTErpUpPOBATh XMMHMUECKUE 3HAHUSA CO 3HAHUSAMHU APYTUX
y4eOHBIX MPEIMETOB

HaJIMYMe omnbiTa paboThl ¢ Pa3IMYHBIMU MCTOYHUKAMH WH(pOpMalUu
3.3 [0 XMMUU (HayyHass W Hay4yHO-TIONYJIIpHAs JMUTEepaTypa, CIIOBapH,

CIIPAaBOYHHMKHU, UHTEPHET-PECYPCHI)

yMEHHE OOBEKTHUBHO OIEHMBATh HH(POPMAIMIO O BEIIECTBAX, HX
3.4 IIPEBPAIICHUAX W IPAKTUYECKOM IPUMEHEHUHM W yMEHHUE

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

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

A3bIKaA XUMHUHU IS COCTaBJICHUS q)OpMy.]'I HCOPTaHNYCCKUX BEIICCTB,
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ypaBHCHI/Iﬁ XUMHUYCCKUX peaKuHﬁ; OCHOBaMu XUMHYECKOH

Homenknarypsl (IUPAC u TpuBnanbHoif)

YMeHne oObSICHATH CBA3b MONIOKeHUs 3nemeHTa B [lepmoamueckoit
CUCTCMEC C YHUCIIOBBIMHU XAPAKTCPUCTUKaMHU CTPOCHUA ATOMOB
5 XUMUYECKUX JJIEMEHTOB (COCTaB M 3apsAn sjpa, OOIIee YHCIO
QJIEKTPOHOB), pAacIpeesieHUeM DJJIEKTPOHOB TIO0 JHEPTreTHYECKUM

YPOBHAM aTOMOB II€PBBIX TpéX Mepruoa0B, KaJiud U KaJIbILHA

[IpencraBienue O  NEPUOJUYECKOM  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKUX DJIEMEHTOB (pauyC aToMa, 3JIEKTPOOTPUIATENLHOCTS),
6 MPOCTBIX M CJOXKHBIX BEIIECTB OT TIOJNOXKEHUS DSJIEMEHTOB B
[lepuonuueckoit cucremMe (B MalblX Mepuofax W  TJIABHBIX

MOJTPYIIAX) U AIEKTPOHHOI'O CTPOEHUS aToMa

7 YMenue knaccupuupoBarh:
7.1 XUMHYECKUE 3JICMEHTHI
7.2 HEOPTaHWYECKHUE BEILIECTBA
7.3 XUMUYECKUE PEAKIIUU
8 YMeHue onpenensiTh:
81 BAJICHTHOCTh W CTENICHb OKHCIICHUS XUMHUYECKHX JJIEMEHTOB, 3apsil
' HOHA
89 BHJl XMUMHYECKOM CBSI3M WM THIT KPHUCTALIMICCKOH CTPYKTYpPHI B
' COCAMHEHHIX
8.3 XapakTep CPeIbl B BOMHBIX pacTBOPAX BEMIECTB (KUCIIOT, OCHOBAHMI)
8.4 OKHCJIUTEIIb 1 BOCCTAHOBUTEIH
9 YMeHue xapakTepu30BaTh GU3NIECKHE U XUMHUYECKHE 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,
aMMUaK, XJOPOBOJOPOJ, CEPOBOAOPOA, OKCHUIBI M THIAPOKCHIBI
9.9 metarioB |-I1A rpynn, amromunus, menu (l1), nunka, xeneza (Il u
' I11), oxcuapt yriepona (Il u 1V), xpemuus (1V), azora u docdopa (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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3aBUCMMOCTH OT HX COCTaBa U CTPOCHMS, MPUMEHEHHE BEUIECTB B
3aBUCUMOCTH OT MX CBOMCTB, BO3MOXXHOCTb MPOTEKAHUS XUMUYECKUX
MIPEBPAIICHUI B Pa3TMYHBIX YCIOBHIX
10 YMeHue coCTaBIsATh MOJIEKYIIIPHBIC U HOHHBIC YPABHEHUS PEAKIIHiA, B
TOM YHCTIE:
10.1 peakuuii HOHHOro oOMeHa
10.2 OKHUCITUTEIIPHO-BOCCTAHOBUTEIBHBIX PEAKIIHMA
103 WUTIOCTPUPYIOIINX ~XWMHMYECKHE CBOWCTBA M3YUYEHHBIX KJIACCOB
' (Tpymim) HEOpraHMYECKUX BEIIECTB
104 MOATBEPKJAIOIINX TeHETUUECKYIO0 B3aUMOCBSI3b MEXK1y HUMHU
11 YMeHne BBIYUCIATE (IPOBOIUTH PACUETHI):
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
' ¢  ¢u3MYeCKUMHM M  XUMUYECKHMMH  SBJICHUSMH;  OIIBITHI,
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HWJUTIOCTPUPYIOMIUC MTPU3HAKH TPOTCKAHUSA XUMHUYCCKUX peaKuHﬁ

13.2 H3y4eHHUE CIIOCOOOB pa3elieHUs CMeCel

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

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

134 IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MAacCOBOM J0Jyed
pacTBOPEHHOTO BENIECTBA

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

KHCJIOT 1 IHGJ'IO‘I@IZ

UCCIICIOBAHNE W  OIKMCAHUEC CBOWCTB HEOPTraHMYECKHX  BEIIECTB
Pa3NMYHBIX KIIACCOB; M3Yy4YCHHE B3aHMMOJCHCTBHS KHCIIOT C METAJLIaMH,
OKCHJJAMH  METaUIOB,  PACTBOPUMBIMH M HEPAaCTBOPUMBIMHU
13.6 OCHOBAHUSIMH, COJISIMH; IIOJyYCHHE HEPAaCTBOPHUMBIX OCHOBAHMIA;
BBITECHEHHE OJHOrO MeTajula JAPYTMM U3  pacTBopa  COIIH;
UCClieIoBaHHe aM(OTEPHBIX CBOMCTB THIPOKCHIOB ANIOMUHHS U

[IUHKA

PEIICHUC SKCIICPUMCHTAIIBHBIX 3a/Ja4 110 TEMaM: «OCHOBHBIE KJIACCBI
13.7 HCOPraHN4CCKUX COCHHHCHHﬁ)); ((:‘)HeKTpOHI/ITI/I‘ICCKaﬂ

aucconmanusay;, «BaxHeWIme HeMETaAIBI M WX COCHUHCHUSY,

«BaxkHeine MeTauIbl U UX COETUHEHUS)

XUMHYECKHE  DKCIEPUMEHTBI,  HWIUIIOCTPUPYIOIIME  MPHU3HAKU
MPOTEKAHUsl PEaKIMii MOHHOrO OOMEHAa; Ka4eCTBCHHBIC PEaKIMH Ha
13.8 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 VYMenue:

NPEICTaBISITh Pe3yabTaThl dKCIEpUMEHTa B (OpMe BBIBOJIOB,
14.1 JIOKA3aTeNIbCTB, TPa)MKOB M TAONMI] M BBISIBIATH SMIIUPUUYCCKHC

3dKOHOMCPHOCTHU

YCTaHABJIMBATE CBA3U MEXIY PCaIbHO Ha6J'IIOI[a€MBIMI/I XHUMHUYCCKUMHU
14.2 SABJICHUAMMU U IpOoLCCCaMU, MPOUCXOAAIINUMU B MAKpPO- U MUKPOMHUDPE,

OOBSCHATH MPUYMHBI MHOTO0OPAa3Hsl BELIECTB
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INEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNH

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS

1 HepBOHaHaJ'ILHLIe XUMHNYCCKHEC ITOHATHA

1.1 UucTteie BemecTBa U cMecu. CiocoObI pa3ieieHus: cMecei

19 AToMBI M MOJIEKyNIbl. XUMHYECKHE dJIeMeHTbl. CHMBOJIBI XMMHYECKHX
971eMeHTOB. [IpoCThIe U CIOXKHBIEC BENIECTBA.

13 Xumnueckas popmysa. BalreHTHOCTh aTOMOB XMMHUYECKUX 3JIeMEHTOB. CTeneHb

OKUCJICHUSA

3aKOH IIOCTOSHCTBA cocTaBa BewecTB. OTHOCUTENbHAas aTOMHas Macca.
1.4 OTtHocuTenbHas MOJIEKYJIsIpHas Macca. MaccoBast A0JIs1 XUMUYECKOIO 3JIEMEHTa

B COCIUHEHNU

L5 KonmuuectBo BemectBa. Mosib. MomsipHas Macca. MonspHblii 00bEM Ta3oB.
B3anMocBs3b KOIM4eCcTBa, MacChl M YUCIIa CTPYKTYPHBIX €IMHHUI] BEIIECTBA

16 DuU3NYECKUE U XUMHUYECKHE SIBJICHUS. XUMUUYECKas Peakluus U €€ NpPU3HaKH.
3aK0H COXPaHEHHSI MACChl BEIIECTB. XUMUYECKUE YPaBHEHUS

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

J.N. MenpaeneeBa. CTpoeHre aTOMOB

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

HOMCPOB IICPUOJa U I'PYIIIbI 3JICMCHTA

Crpoenne atomoB. CoctaB aroMHbIX snep. M3oromnbl. Dnektponsl. CtpoeHue
2.2 JJEKTPOHHBIX 000704YeK aToMOB IMepBbIX 20 XUMHUYECKHX 3JIEMEHTOB

[Tepuoanueckoit cucremsl [I.11. Menzaeneena

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

CTPOCHUCM HUX aTOMOB

3 CtpoeHue BemiecTBa

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

Meramnn4deckas CBSI3b
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Tunbl KpUCTAIMYECKUX peIETOK (aToOMHas, WOHHAsA, MeTaulndeckas),
3.2 3aBUCUMOCTb CBOWCTB BEILIECTBA OT THUIIA KPUCTAJUIMYECKOM PEIIETKH U BUAA

XUMHUYECKOI CBI3U

Baxuelimme mnpeacTaBUTENM HEOPraHMYECKUX BemlecTB. HeMeramnel u ux

COCIMHCHMNA. Meramisl 1 uX COCANHCHUA

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

MHOTOOCHOBHBIE); COJEH (CpeTHUX U KHCIBIX)

49 dusnueckue M XUMHUYECKHE CBOMCTBA IPOCTHIX BEIIECTB-HEMETAJIOB:
BOJIOPO/Ia, XJIOpa, KUCIOPO/a, Cepsl, a30Ta, pocdopa, yriepoaa, KpeMHUs

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

pAn HaHp}DKeHI/Iﬁ MCTaJIlIOB

W Ouznyeckne U XUMHUYECKHUE CBOWCTBA BOAOPOIHBIX COCIMHEHUN HEMETAJUIOB:
XJIOPOBOJIOPOAA, CEPOBOIOPO/IA, aMMHUAKa

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

OKCHU 0B HEMCTAJIIIOB

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

40 xene3a(ll, 11). [TonyueHune oKCHUI0B METAJIOB
XHWMHYECKHE CBOMCTBA OCHOBAHMM W aM(OTEPHBIX THAPOKCHAOB (Ha TPUMEpE
4.7 TUAPOKCUJIOB  allFOMUHUS, Kene3a, UuHKa). [lomyueHue ocHOBaHuUi U
aM(pOTEepPHBIX TUIPOKCHIOB
OO0mue XUMHUYECKHUE CBOMCTBA KHUCJIOT: XJIOPOBOJIOPOAHOM, CEPOBOIOPOIHONM,
48 CEpHHUCTOU, CEpHOH, a30THOH, ¢ochopHOl, KpeMHUEBOU, yroabHOl. OcoOble
' XUMHUYECKHAE CBOMCTBA KOHIICHTPUPOBAHHOM CEpPHOM M a30THOW KHUCIOT.
[Tonydyenue kucnor
4.9 OO0mue XuMUYECKUE CBOWCTBA cpeHuX comneil. [Tomyuenue comeit
110 [Tonyuenue, coOupanue, pacmo3HaBaHUE BOJOPOAA, KHCIOPOJA, AaMMHAKa,
' YTJIEKUCIIOTO ra3a B JabopaTopuu
411 [Tonydyenne amMMuaka, CepHOM U a30THOM KUCIOT B MpOMBIIUIEHHOCTH. Obmue

CMOCOOBI MOTYYEHHUS! METAIIJIOB
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4.12 I'enetnueckas CBA3b MCKAY KJIaCCaMU HECOPTAaHNUYCCKUX COeIMHEHUH

5 XHUMHYECKUE PEAKITUU

Knaccugukamus XuMHUECKIX peakUuil M0 pa3IMyHbIM MPU3HAKAM: 110 YUCITY U
5.1 COCTaBy YYaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIUIOBOMY 3(ddekTy, o

W3MEHEHHIO CTeIICeHEH OKHUCIICHUS XUMHUUYECKUX 3JIEMECHTOB

£ TennoBoii 3QdeKT XUMHUYECKOW peaKInK, TePMOXUMHUUYECKUE YpaBHEHUS. DK30-
U 3HJIOTEPMUYECKUE peakuu. TepMOXUMHUUYECKIE YPaBHEHUS

OKHUCIIUTEITFHOBOCCTAHOBUTEILHEIE pPCaKknuu. OKUCIUTEIN U BOCCTAaHOBUTEIIM.
5.3 [Ipomecchl  OKHCIEHMST W BOCCTAHOBJICHHMS.  OJIGKTPOHHBIM  OayiaHc

OKHMCJINTEIIbHOBOCCTAaHOBUTEIBHOMN PCaKIn

E4 Teopust anekTponuTudeckoi auccounanuu. Katnonsl, aHHOHBI. DJIEKTPOIUTHI U
HE3JIeKTPOIUTHI. CUIIbHBIE U Cl1a0ble 37eKTPOIUThI. CTeNneHb AUCCOUauu

cc Peaknun moHHoro oOMeHa. YCJIOBHS NMPOTEKAaHUS PEaKUid MOHHOrO OOMEHa,
TMIOJIHBIE ¥ COKPAIlIEHHBIC HOHHBIC YPABHEHUS PEaKLUn

6 XUMHS U OKpY’Karolas cpeaa

BemectBa u Mmarepuansl B IOBCETHEBHOM >KM3HM 4yenoBeka. besomacHoe
6.1 WCIIONB30BaHNE BEIIECTB M XMMHUYECKHX peakiuii B jaboparopuu U OBITY.

HepBaﬂ nmoMouib IMpu XUMHUYCCKUX OXKOrax U OTpaBJICHHUAX

XUMHYECKOe 3arps3HEHHE OKpYXaromeid cpeabl  (KUCIOTHBIE  JOXKIH,
3arpsi3HEHUE IIOYBBI, BO3JyXa W BOJOEMOB), CHOCOOBI €ro TPEJOTBPAIICHUS
6.2 [Ipenenbras pomyctumasi koHneHtpanus BemiectB (ITJK). Pomp xumuu B
pEIIEHUH DKOJOTHMYECKHX MpobiieM. VYculieHHe MapHUKOBOrO d3(dekKTa,

pa3pyLeHne 030HOBOT'O CJIOS

[Tpumenenue cepsl, azora, Gocdopa, yriepona, KpeMHUsI ¥ UX COCAUHCHHH B
ObITy, MEAWIMHE, TPOMBIIUICHHOCTH M CEIbCKOM Xo3siicTBe. [IpuMeHeHue
6.3 METaNIOB M CIUIaBOB (CTajb, YYT'YH, TIOPATIOMHHHHA, OpoH3a) B OBITY H
MPOMBIIIJICHHOCTH UX coeMHeHUH. [oHsATHE 0 KOPPO3UU METAIIOB, OCHOBHBIC

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

HepBOHa‘-IaJIBHBIe IIOHATHS 00 OpPraHMvYCCKUX BCHICCTBAX KaK O COCAUHCHHAX

6.5 yriieposa (MeTaH, 3TaH, ITUIEH, alleTHIIeH, STaHO, TJIULEPUH, YKCYCHasl KUCIIOTA).
[TonsiTie 0 OMONMOrMYeCKU Ba)KHBIX BELIECTBAX: XKHUpaX, OelKax, yriieBolax — 1 X

POJIM B )KU3HU YCIIOBCKA
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7 Pacuérnr:
7.1 1o ¢popMysiaM XUMHYECKUX COSAMHEHUN
7.2 Macchl (MaccoBO) JOJIM paCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMHYECKUM YPaBHEHUSIM
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O IPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YHEHUKA

» Xumusi: 8- kiacc: 0a30BbIN ypPOBEHb: YICOHUK; 5-€ U3AaHUE,
nepepadorannoe ["abpuensn O.C., Octpoymos WU.T"., Cnaakos C.A.
AxunonepHoe o6miectBo «M3natenbcrBo «IIpocsenienue»

* Xumus: 9-i kiacc: 6a30BbIi ypOBEHb: YUCOHUK; 5-€ U3JaHUE,
nepepaborannoe ["abpuemnsa O.C., OctpoymoB N.I'., Cnaakos C.A.
AxuunonepHoe obmectBo «M3natensctBo «IIpocBemenue»
METOJIUYECKHUE MATEPUAJIBI J1JIs1 YUUTEJA
1. Xumust: 8-i kacc: COOpHUK 3a7a4 U ynpakHeHuit: yaeonoe nocoodue / O.C.

INabpuensan, 1.B. TpuryOuak.

7-e u3n., crep. —Mocksa: [Ipocsernienue,

2025. — 143 c.

2. Ypoku xumun B 9 kinacce: Mmeroandeckoe nocodue: / O.C. I'abpuensan, U.T.
Octpoymos, C.A. Cnankos, N.B. AkcénoBa. — Mockaa: [Ipocsemienue, 2022.
— 208 c.

3. Xumus: 8—9-e kaccel: 3a1auHuK: yueOHoe mocooue / B.B. Epemun, A.A.
Hpo3noB. — 3-¢ u3x., crep. — Mocksa: [Ipocsemnienne, 2024. — 2024. — 318
C.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
UHTEPHET

Poccuiickas anextponnas mkona: . — URL:https://resh.edu.ru/subject/29/
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