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PABOYAS ITPOTPAMMA

yueOHOro npeamera «Xumusi. bazoBblii ypoBeHb»
11 OCHOBHOT'O 00111ero 00pa3oBaHus

Cpox ocBoeHMs porpaMmbl: 2 roja (¢ 8 mo 9 kiacc)



MNOSICHUTEJIBHAS 3AIIMCKA

[IporpaMMa o XMMHM Ha YpOBHE OCHOBHOT'O OOIIEro 00pa30BaHUs COCTaBIEHA Ha OCHOBE
TpeOOBaHUI K pe3yiabTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTEIIbHON MPOTrpaMMBI OCHOBHOTO
oOuiero ob6paszoBanus, npexacraBieHHbx B PI'OC OOO, a Takke Ha OCHOBE (enepanbHOU
paboueli mporpaMmbl BOCITUTAHUS U C YUETOM KOHUEMIUHM MpPErojaBaHus Y4eOHOro mpeaMmera
«Xumus» B 00pazoBaTeNbHBIX OpraHu3anusax Poccuiickoit deaepanmm.

[IporpaMma 1o XMMHH JaéT TPEACTABICHUE O IENAX, OOMmel cTpareruu OOydYeHHS,
BOCIIUTAHUSA W Pa3BUTHs OOYy4YaIOIIMXCA CPEACTBAMHU Y4eOHOTO TNpeIMeTa, yCTaHABIMBAET
o0s3aTenpHOE TIPEIMETHOE COJEpKaHUE, MPelycMaTpUBaeT paclpeielieHne ero mo Kiaccam u
CTPYKTYpPUPOBAHHE I10 pa3jiejaM U TeMaM MPOrpaMMBbl 110 XMMUH, OIPEAEIseT KOJIUYECTBEHHbIE
M KAUYECTBCHHBIC XApaKTEPUCTUKU COJEPKAHUSA, PEKOMEHAYEMYIO IOCIEA0BATEIbHOCTD
W3YYCHUS XUMUHU C YYETOM MEKIIPEIMETHBIX W BHYTPUIIPEIAMETHBIX CBS3CH, JIOTUKH Y4eOHOTO
mpolecca, BO3PacTHBIX 0COOCHHOCTEN 00ydaromuXcsi, ONpeAesieT BO3MOXKHOCTU MpeaMeTa AJis
peanu3anuu TpeOGOBaHUM K pe3ylbTaTaM OCBOCHHsI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl Ha
YpOBHE OCHOBHOT'O 00111eT0 00pa3oBaHus, a Tak:Ke TpeOOBaHUH K pe3ybTaTaM 00y4eHUsS XUMUU
Ha YpOBHE IIeJIeM UW3y4eHUsi TpPEeJAMETa W OCHOBHBIX BHIOB Y4e€OHO-IIO3HABATEIHbHON
JEeSTENIbHOCTH 00Yy4aroIIerocs Mo OCBOSHUIO Y4EOHOTO COJIePIKaHus.

3HaHHE XUMHUH CIY>KUT OCHOBOU ISl (POPMUPOBAHUS MUPOBO33PEHHUST 00YUYaIOIIErocs, ero
MPEACTABJICHUI O MaTepUAIIbHOM €IMHCTBE MUPA, BAKHYIO POJIb UTPAIOT (POPMUPYEMbIE XUMHUEH
MPEJICTABJICHHS O B3aUMOTIPEBPAIICHUSX SHEPTUU U 00 IBOJIOIMU BEIIECTB B IPUPOJIC, O MyTSIX
pelieHuss rI00albHBIX MPOOJIEM yCTOWYMBOTO DPAa3BUTHUS YEIIOBEYECTBA — CBIPHEBOI,
SHEPIreTHYECKOM, MUIIEBON U IKOJIOTHIECKON 0€30macHOCTH, TPo0JIeM 3IpaBOOXPaHEHUSI.

N3ydeHue xumuu:

CIOCOOCTBYET peaM3aIlii BO3MOXHOCTEH JIJIsi CaMOPa3BUTHSA U (OPMUPOBAHUS KYJIBTYPHI
JUYHOCTH, €€ 001Iel u GyHKIIMOHATBLHONU IPaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH O0y4aroluxcs,
HaBBIKOB  HMX  CAMOCTOSITEJIbHOM  y4yeOHOM  JCATENBHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIICIOBATEIILCKUX YMECHHUH, HEOOXOMUMBIX KaK B IIOBCEJIHCBHOW JKM3HH, TaK H B
npodeCCHOHAIBHON JCATEIHHOCTH;

3HAKOMUT CO CHEHU(PHUKON HAYYHOTO MBIIUICHHS, 3aKJIaJbIBAET OCHOBBI IIEIOCTHOTO
B3IJIAJIa HAa E€AUHCTBO TMPHUPOJBI W  YEJIOBEKa, SBISAETCSA OTBETCTBEHHBIM  JTalloM
B (hopMUpOBaHUU €CTECTBEHHO-HAYYHON TPAMOTHOCTH O00Yy4YaOIINXCS;

crocobcTByeT (OPMUPOBAHHMIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-HAYYHBIM
3HaHMUSIM, K TPUPOJE, K UEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTMYECKOE OOpa3oBaHUE

oOyJarouuxcs.



JlanHble HampaBlieHUsT B OOyYEHUU XUMHH OOECIEeUMBAIOTCS CHEHU(PUKON coaep:KaHus
yueOHOro TpeaMeTa, KOTOPBIA SABISETCS TMEJarormueckyd aJanTUPOBAHHBIM OTPaKeHHEM
0a30BOI HAyKW XMMUU Ha ONPEEIEHHOM dTarie €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOmIET0 0Opa30BaHUS OPUEHTHPOBAH HAa OCBOCHHE
00y4aroIMMHUCS CUCTEMbI TIEPBOHAYATBHBIX MOHATUN XMMHUHU, OCHOB HEOPraHUYECKOW XUMHH U
HEKOTOPBIX OTJEIbHBIX 3HAUNMBIX MIOHATHI OPTraHUYECKOU XUMUHU.

CtpykTypa coaepXaHHs HPOTpaMMbl IO XUMHUH C(HOPMHUpPOBaHA HA OCHOBE CHCTEMHOTO
noaxoja kK e€ mzydeHuro. CojepiaHue CKJIAJbIBAETCS U3 CUCTEMBI MOHATUH O XMMHYECKOM
JJIEMEHTE U BEIIECTBE M CUCTEMbI MOHATHH O XuMHueckod peakuuu. OOe 3TH CHCTEMBI
CTPYKTYPHO OpraHM30BaHbl IO MPUHLMITY IOCJIEI0BATEIbHOIO Pa3BUTHUS 3HAHUM HAa OCHOBE
TEOPETHYECKUX NPECTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUYE€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoauueckoro 3akoHa [[. 1. MeHnneneeBa kak OCHOBHOI'O 3aKOHA XUMHUU;

— YUYEHHUS O CTPOEHUHU aTOMa U XUMHYECKOU CBS3H;

— NPEACTaBJIEHUHN 00 3JIEKTPOJUTUYECKON AUCCOUAIIMY BELLIECTB B PACTBOPAX.

Teopernyeckne 3HAHMSA pAaCCMAaTPUBAIOTCS HA OCHOBE OMIIMPUYECKHM IIOJIYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IMOCIEIOBATEIHLHO OT OJHOTO YPOBHS K JPYroMy,
BBIMOJHSAS (YHKIIUU OOBSICHEHUS W MPOTHO3HPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
IIPAaKTUYECKOI0 IPUMEHEHHUS U ITOJIYyYEHHUsI N3y4aeMbIX BEIIECTB.

OcBoeHue mTpPOTpaMMbl MO XUMHH CHOCOOCTBYET (HDOPMUPOBAHHIO MPEICTABICHHUS O
XUMUYECKON COCTABJISIOIICH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpHUPOJIbI,
LIECHHOCTHOI'O OTHOLIEHHUS K HAyYHOMY 3HAHUIO U METOJIaM IIO3HAHUSA B Hayke. M3ydyeHue xuMuu
OPOMCXOMUT C TPHUBJICYCHWEM 3HAHUM M3 paHee M3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuit Mup», «buonorus. 5—7 knacces» u «®dusuka. 7 Kiacey.

[Tpu u3ydeHHr XUMHH TPOUCXOIUT (HOPMHUPOBAHHNE 3HAHUI OCHOB XUMHUYECKON HAYKH Kak
00JacTH COBPEMEHHOTO €CTeCTBO3HAHUS, MPAKTUYECKON NESTEIHHOCTH YEIOBEKa U KaK OJHOTO
U3 KOMITIOHEHTOB MHPOBOH KYJIBTYpHI. 3a7ada y4eOHOro IMpeaMeTa COCTOUT B (POPMHUPOBAHHUU
CUCTEMbl XUMHUYECKHX 3HAHUM — BaKHEHIIMX ()AaKTOB, MOHATHI, 3aKOHOB U TEOPETHYECKHX
MOJIOKEHUH, JOCTYMHBIX O0000IIEHUH MHUPOBO33PEHUYECKOr0 XapakTepa, S3bIKa HayKu, B
MPHUOOIEHNHN K HAyYHBIM METO/IaM MMO3HAHUS IIPU M3YYCHHUH BEIIECTB U XUMUYECKUX PEaKLnid, B
(GopMHpOBaHUM W pPa3BUTHM T[IO3HABATEIbHBIX YMEHHA M WX NPUMEHEHHMH B Yy4eOHO-
MI03HABATEIILHOW U y4eOHO-UCCIIEI0BATEBCKOM 1A TEIbHOCTH, OCBOCHUH TPABMII O€30MacHOTO
oOpallieHus C BeleCTBaMU B MTOBCEIHEBHOM JKU3HH.

[Ipy u3yuyeHUH XMMHH Ha YpPOBHE OCHOBHOT'O OOIIEro 0o0pa3oBaHUsl Ba)XKHOE 3HAYCHUE

nproOpeny Takue e, KaK:



— (opMupoBaHHEe HHTEIUIEKTYalIbHO Pa3BUTONW JTUYHOCTH, TOTOBOM K CaMOOOpa30OBaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY NPHUHATHUIO PEIIEHUH, CIOCOOHOM amanTHUpOBaThCS K
OBICTPO MEHSIOIIUMCS YCIIOBUSM KHU3HU;

— HAmpaBICHHOCTh OOy4YeHHUS Ha CHCTEMAaTHYECKOE TMPHOOIIEHHE OO0YJaromuxcs K
CaMOCTOSITENIbHOM ~ TMO3HABAaTEJNbHOM  NIEATENBHOCTH, HAyYHbIM  METOJaM  IO3HaHUS,
(bopMUPYIOITIUM MOTHBALIUIO U PAa3BUTUE CIIOCOOHOCTEN K XUMHUH;

— oOecnieueHUE YCIOBHM, CIIOCOOCTBYIONIMX TPHOOPETECHHIO OOYYAIONIMMHUCS OIBITA
pa3HoOOpa3HON /AEATEIbHOCTH, MO3HAHUSA M CaMONO3HAHMS, KJIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIETEHIIHI), IMEIOIINX YHUBEPCAIIbHOE 3HAUCHUE JJI PA3IMYHBIX BUIOB JCSITEIbHOCTH;

— (hopmupoBanue oOmiei (HyHKIIMOHATBFHOM M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
Yrcie YMEHHH OOBSCHATh M OICHHMBATH SIBJICHHUS OKPY)KAIOIIETO MHpPA, HCIIONB3Ysl 3HAHHS H
OTBIT, TIOJyYEHHBIC TPH HW3YYEHUH XHUMHH, TNPUMEHATh HMX MPH pemieHnH mpolieM B
MOBCEIHEBHOM JKU3HU U TPYAOBO 1€ATEIbHOCTH;

— (popmupoBanue y 00y4aromUXCcsi TYMAaHUCTUYECKUX OTHOIICHHUN, MOHUMAHUS 1IEHHOCTH
XUMHYECKHX 3HAHWUH I BBIPAOOTKH SKOJOTUYECKH IIETIECOO0Pa3HOTO MOBEICHHS B OBITY H
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHMS CBOETO 3J0POBbS M OKPYKAIOIIEH MPUPOIHOMN
CpeIibl;

— pa3BUTHE MOTHUBALIMU K O0yYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEYEIOBEYECKHX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY
npoduIis ¥ HaPaBJICHHOCTH AaJbHEHIero 00ydeHMsI.

OO1mree unMcno 4acoB, OTBEACHHBIX JJISl U3YUEHUS XUMHUHU HAa YPOBHE OCHOBHOTO OOIIETO
oOpasoBanusi, coctabisieT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B Hezielnto), B 9 kimacce — 68

4yacoB (2 yaca B HEZCIIIO).



COJIEP KAHUE OBYYEHUSI

8 KJIACC

IlepBoHaYa/IbHbIE XMMHYECKHE MTOHATHSA

[Ipenmer xumuu. Ponb XMMUM B KU3HU YEJIOBEKAa. XHMHUS B CHCTEME HayK. Tema u
BelecTBa. PU3MYECKUE CBOMCTBAa BEIECTB. ATrperatHoe cocTosiHue BemiecTB. lloHsiTue o
METO/1aX MO3HaHMs B XUMHH. YKCThIC BemecTBa U cMecH. CriocoObl pa3iesieHUus CMECEH.

ATOMBI ¥ MOJIEKYJTbI. XUMHYECKHUE JIeMEHThI. CUMBOJIBI XMMHUYECKUX 3JIEMEHTOB. [IpocThie
U CJIOXKHBIC BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHE.

Xumunueckasi popmyna. BaJeHTHOCT aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH MMOCTOSHCTBA
cocraBa BemlecTB. OTHocHTeNlbHAass aToMHass Macca. OTHOCUTEIbHAs MOJEKYJsIpHAs Macca.
MaccoBas 101 XHMAYECKOr'0 3JIEMEHTA B COCUHCHUM.

KommuectBo BemectBa. Monbs. MonspHas macca. B3aumMocCBsA3b KOJIMYECTBA, MACCHI M YUCIIa
CTPYKTYPHBIX €IMHHUII BeriecTBa. PacuéTsl mo Gpopmynam XUMUYECKUX COETUHEHUH.

Ou3nMYecKue M XUMHUYECKHE SIBJICHUS. XUMHUUYECKas peakius WU e€ NpU3HAKU. 3aKOH
COXpaHEHHUs MAacChl BEIIECTB. XUMUYECKUEe ypaBHeHUA. Kiaccupukamuss XUMHUYECKUX peaKIui
(coenMHEHUS, PA3JIOKCHHSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO C XMMHYECKOH MOCYyI0#, MpaBuwiaMu padoThl B JabOpaTopuu U HpuéMaMu
oOpareHust ¢ J1abOpPaTOpHBIM O0OpYyIOBAaHUEM, M3YYCHHE W ONMHCAaHWE (U3MYCCKUX CBOHCTB
00pa3Ii0B HEOPTAaHMYECKHUX BEIIECTB, HAOMOACHHE (Pr3ndecKuX (IUTaBJICHUE BOCKA, TasHUE JIb/A,
pacTupaHue caxapa B CTyNKE, KAIIEHUE M KOHJIEHCAIUS BOJIbI) U XMMHUYECKUX (TOpEHUE CBEYH,
MPOKAJIMBAHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeNa ¢ KUCIIOTOM) SBJICHHH, HaOII0IeHNE
W OINKCAaHWE TPU3HAKOB IIPOTEKAHUS XUMUYECKHX peakiui (pasjokeHHe caxapa,
B3aMMO/ICHCTBHE CEPHON KUCIOTHI C XJIOpUAOM Oapus, pasznoxenue ruapokcuna menu (1) mpu
HarpeBaHuM, B3auMOJeWcTBHUE >kene3a ¢ pactBopoM comu menu (II), msydenuwe cmocoOoB
paszeseHuss CMecel: C IOMOIIbI0 MarHuTa, (UIBTpOBAaHWE, BHIAPUBAHWE, IUCTUIUIALIMS,
xpomarorpadusi, TPOBEICHHE OYMUCTKH TOBAPEHHOM COJM, HAOIIOJEHUE U  OIHCAHUE
pe3yabTaTOB MPOBEJCHUS ONBITA, WUIIOCTPUPYIOMIETO 3aKOH COXPAHEHHSI MAacChl, CO3JIaHHUE
MoJiee MOJIeKyJ (IIapOCTEPKHEBBIX ).

BasxuHeiilmue npeacTaBuTe/ M HEOPraHNYeCKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucimoponm — 3jieMEHT M IIPOCTOE BEHIECTBO.
Haxoxnaenne kuciaoposia B mpupoje, GU3ndecKue W XMMHUYECKHE CBOMCTBA (PEeaKIMK TOPCHHS).
Oxkcunpl. Ilpumenenue xkucnopoga. CrnocoObl TMOJIydYeHHS KHUCIOpOJa B JabOpaTopuul U
IpPOMBINUIEHHOCTH. KpyroBopoT kucinopoaa B mpupoje. O30H — aljioTporHas MoAuQpUKaus

KHCJIOPOJIa.



TernoBoil 3¢pdexT XUMHUYECKOW peaklud, TEPMOXUMHMUYECKHE YpaBHEHMS, 3K30- H
SHIOTEPMHUUYECKHE peakuuu. TOoINIMBO: yroiab M MeTaH. 3arpsA3HEHHE BO3[yXa, YCHIICHHE
NapHUKOBOTO 3 deKTa, pa3pyieHre 030HOBOTO CIIOS.

Bognopon — aneMeHT u npocroe BemiecTBo. Haxoxaenue Bojoposa B npupoje, puznyeckue
U XUMHUYECKHUE CBOICTBA, MPUMEHEHNUE, CII0COObI nosryyeHus. KucioTsl u conu.

Mounsipabiii 00BEM ra3oB. PacuéThl 1o XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cBoMcTBa BOAbl. Boma kak pactBopurens. PactBopbl. Hackimennsle u
HEHACBIIICHHBIE PAcTBOpBI. PacTBOpMMOCTH BemecTB B Boje. MaccoBas 10 BELIECTBA B
pacTBope. XuMuyeckue cBorcTa Boabl. OcHOBaHUA. Poib pacTBOpOB B NPUPOJE U B KU3HU
yenoBeka. KpyroBopor Boabl B npupone. 3arps3HEHHE NPpUPOAHBIX BoA. OXpaHa M OYUCTKA
IPUPOJIHBIX BOJI.

Knaccudukanmss neopranmueckux coeauHenuid. Oxcunpl. Kiaccudukamnuss OKCHIOB:
cojieoOpa3zymomue (OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyromue. Homenknarypa
okcu0B. PU3nUecKre U XMMUYECKHE CBOICTBA OKcHI0B. [losyueHne okcuaos.

OcHoBanus. Krnaccudukanuss ocHOBaHMM: IIENOYM U HEPACTBOPUMbBIE OCHOBAHUSI.
Homenkiarypa ocHoBanuii. @uU3HYECKHME M XMMUYECKHE CBOWCTBA OCHOBaHWU. llomyuenne
OCHOBaHUM.

Kucnorsl. Knaccudpukanus xucinor. Homenknarypa kuciaor. duszndeckue U XMMHUYECKHE
cBoiicTBa kuciaot. P akruBHoctu metaiuioB H. H. bekerosa. [loiryuenue kucior.

Comu. Homenkmarypa coneit. dusundeckue m XuUMHUecKue cBoicTBa cojied. [lomyuenue
COJIEH.

I'enernyeckas CBA3b MEXAY KJIaCCAMHM HEOPraHMYECKUX COCIUHEHU.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIpEJICICHUE COJEp)KaHMs KHCIOpOoJa B BO3AyXe, MOJy4eHue, coOupanue,
pacrio3HaBaHME U HU3y4€HHE CBOICTB KHUCIOpOJa, HaOJIIOJCHHE B3aMMOJEHCTBHS BELIECTB C
KHCJIOPOJIOM U YCJOBUS BOHUKHOBEHMS M NPEKpALIeHUs ropeHus (1okapa), 03HAKOMIIEHUE C
o0pa3laMy OKCHJIOB M ONHMCAaHUE HX CBOWCTB, IOJydeHHE, COOMpaHUE, paclo3HABaHHE U
M3y4YeHUE CBOMCTB Bojopoja (TopeHue), B3aumMmojeiictBue Boaopona ¢ okcugom menu (1)
(BO3MOKHO MCIIOJIb30BaHME BUJEOMATEPHAIOB), HAOIIOIeHHE 00pa30B BELIECTB KOJIMUECTBOM
1 Monb, HccienoBaHUE OCOOCHHOCTEH PACTBOPEHMs BELIECTB C PA3IMYHOM PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE DPACTBOPOB C OIPEACIEHHOM MacCOBOM JOJEH pacTBOPEHHOIO BELIECTBA,
B3aMMOJICICTBHE BOJABI C MeETaUIaMM (HaTpueM M KajabLueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHAJIOB), UCCIIEI0BaHUE OOpa3llOB HEOPTaHUYECKUX BEILECTB Pa3IMYHBIX KIIACCOB,
HaOJI0IeHUEe M3MEHEHMs OKpPAackd MHAMKATOPOB B pacTBOpax KUCIOT U UIEJoYel, H3ydeHue

B3aumojieiicTBusi okcuga meau (II) ¢ pacTBopoM cepHOM KHCIOTBHI, KHUCJIOT C METaJUIaMu,



peakuuii HeWTpanu3aluuy, IOJIyYeHHE HEepPAaCTBOPUMBIX OCHOBAHMWM, BBITECHEHHUE OJHOIO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a7a4 10 TeMe «BaxkHelmue
KJIACChl HEOPTaHUYECKUX COETUHEHUIN.

Mepuoauveckuii 3axkoH u Ilepuoguueckas cucrema xumMudeckux iemenros /I, U.
MenpaeneeBa. CTpoeHue aToMOB. XMMHUYECKasi CBSI3b. OKHCINTETLHO-BOCCTAHOBUTEIbHbIE
peakuuu

[TepBbIe TOMBITKU KJIaCCU(DUKAIIMA XUMHYESCKUX 3JIEMEHTOB. [IOHATHE O TPyIIax CXOIHBIX
AJIEMEHTOB (ILIEJIOYHBIE U IIEIOYHO3EMETbHBIC METAIIIbI, TAJIOTE€HbI, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIe 00pa3yroT aM(pOTEepHbIE OKCUIBI U THAPOKCHUIBI.

[lepuonuueckuii  3akoH. Ilepuomuueckas cucTeMa XUMHUYECKHUX  dJeMEHTOB  /I.
N. MenneneeBa. Koporkonepuoanas u jmHHonepuoanas ¢opmsl [leproandeckoit cucTeMsbl
xumuueckux ssiemeHToB Jl. M. MenneneeBa. Ilepuoast u rpynmbl. DPU3HYECKHN CMBICT
MOPSIIKOBOTO HOMEpPAa, HOMEPOB MEPUOAA U TPYIIIIHI JJIEMEHTA.

Ctpoenne aroMoB. CoctaB aToMHBIX sifiep. M3oTonbl. DnekTpoHbl. CTpoeHHUE JIEKTPOHHBIX
o0osouek aroMoB TepBbIX 20 xumuueckux siemeHTOB Ilepuommueckont cucremsr J[. U.
MenaeneeBa. XapakTepruCTUKa XUMUYECKOT0O 3JIEMEHTA MO €ro MoJiokeHuto B [lepuoanueckoit
cucteme 1. . Menaeneena.

3aKOHOMEPHOCTU U3MEHEHUs pajuyca aTOMOB XMMHUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB I10 TPYIIIIAM U IEPUOIAM.

3nauenue llepuoguyeckoro 3axona u Ilepuogudeckoil CUCTEMBl XUMHUUYECKUX 3JIEMEHTOB
JUIS pa3BUTHA HayKu U npakTuku. J[. . Menaenees — yu€Hbli U rpaK1aHNH.

Xumuaeckas CBSA3b. KoBanenTHas (monsipHas n HETOJISIPHAS ) CBSA3b.
DIIEKTPOOTPULIATETLHOCTh XUMHYECKUX 3JIEMEHTOB. loHHAas CBS3b.

Crenens okucierusi. OKUCIUTEILHO-BOCCTAHOBUTEINIbHBIE peakinu. [Iporiecchl oKucieHus
1 BoccTaHOBJIEHUS. OKUCIIMTEIIN U BOCCTAHOBUTEIIH.

Xumuueckuii Ikcnepumenm:

M3y4eHHE 00pa3IoB BEIICCTB METAINIOB M HEMETAIOB, B3aUMO/ICHCTBHE THIPOKCH/IA ITUHKA
C pacTBOpaMHu KHUCJIOT U IIEJIOYEH, MPOBEICHHE ONBITOB, WUIIOCTPUPYIOMINX MPUMEPHI
OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHi (rOpeHre, PEaKIuy Pa3IoKCHHS, COSTUHEHNS).

Meoscnpeomemmnvnie ceazu

Peanuzarust MeXnpeIMeTHBIX CBSI3€H MPU M3YUYCHHH XUMUU B § KJIACCE€ OCYIIECTBIISCTCS
yepe3 UCIOJb30BaHHWE KaK OOIIMX ©CTECTBEHHO-HAYYHBIX IOHATHH, TaK W TOHSITHIA,

ABJIAOMHNXCA CUCTEMHBIMUA JIA OTACJIIBHBIX ITIPEAMETOB €CTCCTBECHHO-HAYYHOT' O LIUKJIA.



OO011ue ecTecCTBEHHO-HAYyYHbIE MOHITHS: HAyYHBINA (DaKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAJIH3,
CHHTE3, Kiaccu(uKanus, NEePUOJUYHOCTh, HAONIOJICHHE, AKCICPUMEHT, MOJCIMPOBAHHE,
U3MEPECHHE, MOJICTIh, SIBJICHHUE.

®usuka: Marepus, aroMm, D3JIEKTPOH, NIPOTOH, HEUTPOH, HOH, HYKJIWJ, H30TOIIbI,
PalMOaKTUBHOCTh, MOJICKYJa, 3JCKTPUYECKHU 3apsj, BEHIECTBO, Telo, O0BEM, arperatHoe
COCTOSIHUE BeIIeCTBa, ra3, (PU3MYECKHE BEIWYHMHBI, CIUHUIBI M3MEPEHHS, KOCMOC, IUIAHETHI,
383151, ComHILE.

buonorus: porocunres, npixanue, ouocdepa.

I'eorpadus: armochepa, ruapocdepa, MUHEPAIIBI, TOPHBIC TOPO/IBI, TIOJE3HBIE HCKOMIACMBbIE,

TOIUIMBO, BOOAHBIC PECYPCHI.

9 KJIACC

BemecTBO M XMMH4YecKas peakus

[lepuonnueckuii 3akoH. llepumomgmueckas cucrema xXumudyeckux odnemenros J[. H.
MengeneeBa. CrpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHU CBOMCTB XUMHYECKHX
AJIEMEHTOB TEPBBIX TPEX MEPUOAOB, Kalaus, KaJIbIMS U HUX COCAMHEHUHW B COOTBETCTBUHU C
MOJIOKEHUEM AJIEMEHTOB B lleproanueckoi cucteme u CTpOEHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHJBl XMUMHYECKOW CBSI3M. THUIBI KPUCTAUIMYECKHX PEHIETOK,
3aBUCHMOCTBH CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMUECKOU PEHIETKY U BUJIa XUMUYECKOHN CBS3H.

Knaccudukanmss m HOMEHKIAaTypa HEOPTraHMYECKHMX BEIIECTB. XHMHUYECKHE CBOMCTBA
BEILECTB, OTHOCAILIMXCS K Pa3IMYHBIM KJIaccaM HEOPraHMYECKUX COCIMHEHHI, FeHeTHYecKas
CBSA3b HEOPraHUYECKUX BELIECTB.

Knaccudukanmss XuMruuecKux peakiuil Mo pa3InyHbIM MpHU3HAKaM (110 YUCIY U COCTaBy
YYaCTBYIOIIMX B PpEaKIUH BEUIECTB, IO TEIJIOBOMY J(PQeKTy, MO H3MEHEHHUIO CTEleHEH
OKHUCJICHHS XUMHUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTHUIO KaTanu3aropa). DK30- U
SHJIOTEPMUUYECKHUE PEAKIINU, TEPMOXUMUYECKUE YPABHEHUSI.

[lonste o ckopoctn XxuMHuyecKoil peakuuu. IloHaTne 00 OOpaTHMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHsATHE O TOMOTreHHBIX M TETEePOreHHbIX peakuusx. [lonsarue o
karanuze. lloHsTue o0 xumuyeckoM paBHOBecHH. DakTOpbl, BIHUAKONIME HAa CKOPOCTh
XUMUYECKON PEAKLUU U MOJIOKEHUE XUMUUECKOTO PABHOBECHSI.

OKHUCINTENFHO-BOCCTAHOBUTEIIFHBIE  PEAKIUH, DSJCKTPOHHBIM OallaHC OKHCIMTEIBHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHMH OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX

peaKHI/Iﬁ C UCIIOJIb30BAHHUEM MCETOAA SJICKTPOHHOI'O OajaHca.



Teopust >1EKTPOIMTHUECKON AMCCOLMAIMM. DJIEKTPOJIUTHI U HEIIEKTPOJUThl. KaTuoHsl,
aHMOHBI. MeXaHU3M JUCCOLMAIMM BEIIECTB C pPA3JIMYHBIMM BUAAMU XHMHYECKOH CBS3H.
Crenenp aucconuanuy. CUIbHBIE U CI1a0bIe AIEKTPOJIUTHI.

Peakiun moHHOTO OOMEHa. YCIIOBHS MPOTEKAHUS PEAKIHMK MOHHOTO OOMEHa, TOJHBIE H
COKpaIllEHHbIE MOHHBbIE ypaBHEeHUs peakuuid. CBOMCTBa KHCIOT, OCHOBAaHMM U COJiel B cBeTe
npeicTaBiIeHui 00 3JIeKTpOoJUTHYECKON Jucconuanuu. KadecTBEeHHbIE pEaKkLUMHM Ha HOHBL
[TonsiTE O THAPOIN3E COJIEH.

Xumuueckuii Ikcnepumenm:

O3HAKOMJIEHHE C MOJAEISAMHM KPHUCTANIMYECKUX PELIETOK HEOPraHWYEeCKUX BELIECTB —
METa/UIOB M HeMeTauioB (rpadura W anmasa), CJIOXKHBIX BEIISCTB (XJIOpHAA HaTpHs),
UCCIIC/IOBAaHUE 3aBHCHUMOCTH CKOPOCTH XHUMHUYECKOW PpEaKIUH OT BO3ICUCTBUS PA3IUYHBIX
(baxTOpOB, MCCIENOBAaHHUE AJIEKTPOIIPOBOJIHOCTH PACTBOPOB BELIECTB, MPOIECCa TUCCOIMALUN
KHCIIOT, LIeJI04Yel 1 conel (BO3MOXKHO MCII0JIb30BaHHE BUJIEO MATEPHUAJIOB), IPOBEJCHUE OIIBITOB,
WITIOCTPUPYIOIIUX MPU3HAKK MPOTEKaHMUs peakLuii MOHHOro obOMmeHa (oOpa3oBaHHE OCajKa,
BBIJICJIEHUE Ta3a, 00pa3oBaHUE BOJIBI), OIMBITOB, MILTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIHLHO-
BOCCTAaHOBUTEIIbHBIX pEaKIUi (FOpeHHe, peakluu pPasjIoKEeHHs, COSAMHEHUS), Paclio3HABaHUE
HEOPraHMYeCKUX BEIIECTB C IIOMOILIBIO KAUeCTBEHHBIX pEAaKIMi Ha MOHBI, pELICHHE
9KCHEPUMEHTAIbHBIX 3a7a4.

HemeTtayuibl U UX cOeTUHEHHUS

OOmast xapaktepucTuka TajgoreHoB. OCOOEHHOCTHM CTPOCHHUSI aTOMOB, XapaKTEPHBIC
crernieHd okucieHuss. CrtpoeHue U (U3NYECKHE CBOWCTBA IPOCTBIX BELIECTB — TaJIONEHOB.
XuUMHUECKHE CBOMCTBAa Ha NpuMepe Xjopa (B3auMOJEHCTBHE C MeTaulaMH, HeMeTallaMH,
menoyamu).  XyopoBogopoa. ConsHas KHCIOTa, XUMHUYECKHE CBOWCTBA, IOJIyYeHHE,
npuMeHeHue. JeficTBre Xjiopa 1 XJIOpOBOIOPO/Ia Ha OpPraHu3M 4elloBeKa. BakHeimme Xiaopu st
U UX HaXO0XJIEHUE B IIPUPO/IE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHne M (hU3MYECKHe CBOWCTBA MPOCTHIX BEHIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOITHBIE MOJU(HUKAIMKA KUCIOPOJA U Cepbl. XUMHUUECKHUE CBOMCTBA
cepel. CepoBoJOpOJ, CTpoeHue, (U3MYecKHe M XHUMUYeckue cBoicTBa. OKCHIBI cepbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (GU3NYECKHE M XUMHUYECKHE CBOMCTBa
(oOme Kak TPEACTaBHTENS Kiacca KUCIOT W crenupudeckne). XUMHUYECKHE PEaKIHH,
JeKallie B OCHOBE MPOMBIIUICHHOTO CIOco0a TOMydeHUs CepHOMl KHuCioThl. [IpuMeneHue
cepHOi KucnoTsl. CoM CepHOM KUCIIOThI, KAUeCTBEHHAs peaklus Ha cyibpaT-uoH. Haxoxnenue

ceppl U e€ coelMHEHUH B TMpUpoae. XHUMHUECKOE 3arpsA3HEHUE OKpYXKaIoLIeH Ccpebl



COCMHEHUSIMH Cepbl (KHCIOTHBIE NOXAM, 3arpsa3HEHUE BO3IyXa M BOJIOEMOB), CIIOCOOBI €ro
IPEJOTBPALLCHHUSL.

OOmast xapakTepucTuka »3JeMeHTOB VA-rpynmbel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTENEHH OKHCICHHA. A30T, paclpoCTpaHeHHE B MpHPOJE, (U3NYECKHE H
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B npupoje. AMMUak, ero (pu3n4eckue U XMMUYECKHe
CBOWCTBA, MoylyueHue u npumenenue. Coiau aMMOHUS, UX (prU3nUecKre 1 XUMHUYECKUE CBOMCTBA,
npuMmeHeHnne. KauecTBeHHas peakuus Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4eHUE,
¢u3nveckue MW XUMHYECKHME CBOicTBa (0OOmIME Kak TPEACTaBUTENS Kiacca KUCIOT |
cneunduyeckue). Mcnonb3oBaHWe HUTPATOB M COJEH aMMOHHUS B KauyecTBE MHUHEpPaIbHbIX
ynoOpeHni. XUMUYecKoe 3arpsi3HeHHE OKpY KaroIleld cpeabl COeAMHEHUSIMH a30Ta (KUCIIOTHbIE
JOX/IM, 3arpsi3HEHHE BO31yXa, MOYBBI M BOAOEMOB). Docdop, ammoTporHbie MOIU(PUKAITIH
doctopa, pusznveckne u xummudeckue cBorictBa. Oxcun docdopa (V) u pocdopnas xucnora,
¢u3nueckue M XMMHUYECKHE CBOMcTBa, mosydeHue. lcmonb3oBanue ¢ochaToB B KadecTBe
MHUHEpaAJIbHBIX y100pEHUH.

OOmast xapakrepuctuka d31eMeHTOB [VA-rpynmnbsl. OCOOCHHOCTH CTPOCHHUSI aTOMOB,
XapaKTepHbIE CTENCHH OKHCICHHS. YTJIEPOH, aJUIOTPOIHbIE MOIU(BUKAIINH, PACTIPOCTPAHEHUE B
npupoze, pusnueckue U XuMudeckue cBoiicta. Ancopouus. Kpyropopot yriepoaa B npupoze.
Oxcuapl yriaepona, UX GpU3MUecKue U XMMHUYECKHE CBOMCTBA, IeHCTBHE Ha JKUBBIE OPraHU3MBI,
MOJIyYeHUE W MPUMEHEHHE. DKOJOTUYECKUE MPOOJIeMbl, CBsI3aHHbIE ¢ OKcuaoM yriepoaa (IV),
THIOTE3a TII0O0ATBHOTO TMOTEIUICHUS KJIMMara, MapHUKOBBIN 3¢ dekr. YrompHas kucimora u eé
COJM, UX (PU3MUECKHE M XMMHMYECKHE CBOICTBA, MOJydeHHE M NpuMeHeHue. KauecTBeHHas
peakuus Ha KapOoHar-MOHBL.  Mcnonb3oBaHue  KapOOHATOB B OBITY, MEIULUHE,
IPOMBIIIIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHayabHbIE MOHATHS 00 OPraHMYECKHUX BEIIECTBAX KaK O COEJUHEHUSX YIyepoja
(MeTaH, 3TaH, ATWUJEH, AalETWUJEeH, 3TaHOJ, IJIMLEPUH, YKCycHas kuciora). [IpupoaHsie
UCTOYHUKU YTJIEBOAOPOAOB (Yrojb, HPUPOAHBIM ra3, HeQTb), HNPOAYKTHl HUX IepepabOTKu
(OeH3MH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH. [IoHSITHE O OMOIOTHYECKN Ba)KHBIX BEUIECTBAX:
KUpax, Oeykax, yriaeBoJax — W HMX pOJM B KU3HU 4YeloBeKa. MarepualbHOE €IUHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COEAUHEHUI.

Kpemuuii, ero Qusnueckue M XHMHUYECKHE CBOWCTBA, IOJIy4YE€HHE M IPUMEHEHUE.
CoenuHenns kpemHusi B mnpupone. OOmmue mpencraBieHuss o0 okcuae kpemausa (IV) u
KpeMHUEBOM kuciote. CUIIMKAThI, UX UCIIOJIb30BAHKE B OBITY, B IPOMBIIIEHHOCTU. BaxxHeilmue
CTPOMTENIbHBIE MaTepHajbl: KepaMHKa, CTEKJIO, LEMEHT, OeTOoH, xene300eToH. IIpobiembl
6€30I1aCHOT0 UCII0JIb30BaHMsI CTPOUTEIbHBIX MAaTEPUAIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:



u3yyeHue oOpa3lloB HEOPraHMYECKUX BEIIECTB, CBOWCTB COJSHOM KHCIIOTHI, IPOBEIEHHE
Ka4eCTBEHHBIX PEAaKLUUi Ha XJIOPUA-MOHBI U HAOIIOJECHUE MPHU3HAKOB MX NMPOTEKAHUs, OIBITHI,
oTpakaromue (GU3NUECKUe U XMMHUYECKHE CBOMCTBA TaJIOTEHOB M MX COCAMHEHUH (BO3MOXHO
UCTIOJIb30BaHUE BHJCOMATEPHATIOB), O3HAKOMIIEHHE C OO0pasliaMu XJIOPUIOB (TaJIOTEHHUIOB),
O3HaKOMJIEHHE ¢ oOpa3uamu ceppl M €€ COCOIUHEHHUSMH (BO3MOXHO HCIIOJIb30BaHHE
BUJEOMaTepuaoB), HaOdroJeHUWe mpouecca oOOyIJIMBaHUS — caxapa IOjA  JIeHCTBHEM
KOHIIGHTPUPOBAHHOW CEpHOW KHCIIOTHI, U3yUYeHHE XUMHUECKUX CBOMCTB pa30aBIeHHON CepHOU
KHCJIOTHI, TIPOBEJICHHE KauyeCTBEHHOW pEeakIuH Ha Cyab(paT-WOH W HAOIIOJCHHWE MpHU3HAKa e&
IPOTEKAHUs, O3HAKOMJIEHHE C (PU3MUECKMMH CBOHCTBaMHU a3zoTa, (ocdopa W UX COeIUHEHUH
(BO3MOYKHO HCIIOJIb30BAHKUE BHIEOMATEPUAIIOB), 00pa3iaMu a30THBIX U POChHOPHBIX YA0OpEHUH,
NOJy4eHue, coOupaHue, paclo3HaBaHWE ¢ HW3yYEHHE CBOWCTB aMMHAaKa, IPOBEICHHE
Ka4eCTBEHHBIX peaKkuii Ha MOH aMMOHUS U PocdaT-uoH U U3ydeHHE MPU3HAKOB UX MPOTEKAHUS,
B3aUMO/IEIICTBHE KOHLIECHTPUPOBAHHONW a30THOM KUCIOTHI C ME/bI0 (BO3MOXKHO MCIIOJIb30BaHUE
BUJECOMATEPHUAJIOB), H3Y4YEHUE MOJENCeH KpUCTAJUIMYECKUX pelEToK anmasa, rpadura,
¢dymiepeHa, 03HaKOMIIEHHE C TIPOLIECCOM aJICOPOLIMH PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yII€M W YCTPOMCTBOM TPOTHBOTAa3a, MONyYeHHE, coOMpaHue, paclio3HaBaHHE W H3ydeHHE
CBOWCTB YTJIEKHCIIOTO I'a3a, MPOBEJCHHE KaUeCTBEHHbIX pPeaklUil Ha KapOOHAT U CHUIIMKAT-HOHBI
U U3yyeHUEe IPU3HAKOB UX TPOTEKAHUS, O3HAKOMJIEHHE C TMPOJAYKLUHEH CHINKATHOU
IPOMBIIIIEHHOCTH, PEUIEHHE 3KCIEPUMEHTAIbHBIX 3a7a4 Mo Teme «BakHelne HeMeTauibl U
UX COEIMHEHUS».

MeTaJjliibl M MX COeIMHEHUSA

OO1w1ast XapakTepUCTUKA XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU UX MOJIOKEHUS
B Ilepmonnueckoin cucreme xumudeckux diemeHToB JI. M. MeHneneeBa U CTpOECHHsI aTOMOB.
Crpoenue metauioB. MeTaiueckas CBS3b M METaUIMYECKas KPUCTAJUIMUECKas pPEIETKa.
DNEeKTPOXUMHUYECKUI psii HampshkeHUH MeTaioB. Pu3nMueckne M XUMHMUYECKHE CBOMCTBa
metasuioB. O0Iue crnocoObl NoiaydyeHuss MetamioB. [IoHsTHE 0 KOPPO3UM METaIOB, OCHOBHBIE
CrocoObl 3alUThl UX OT Koppo3uu. CmiaBbl (CTanb, YYryH, JIOPAJIOMUHHUNA, OpOH3a) M HX
pUMEHEHHE B OBITY M TPOMBIILICHHOCTH.

[Ilenounsle MeTayuibl: nojoxeHue B Ilepuonuueckoil cucreme XUMUUECKUX 31eMeHTOB /1.
W. MenneneeBa, CTpoeHHEe MX aTOMOB, HaxoxaeHue B mnpupoje. dusznueckue n XUMUYECKHE
cBOiicTBa (Ha mpuMmepe HaTpus U Kanus). OKCUIbl U TUAPOKCUIBI HATpUs U Kanus. [Ipumenenune
IIEJIOYHBIX METAJJIOB U UX COEIUMHEHUH.

[IlenouHo3eMenbHBIE METAJUIBI MarHuil U KanbUuid: mosoxkenue B Ilepuonuueckoil cucreme

XUMHNYCCKUX 3JICMCHTOB I[ H. MeHﬂeneeBa, CTPOCHUEC HMX 4ATOMOB, HAaXOXKJICHHC B IIPHUPOIC.



®du3nueckue U XMMHYECKUE CBOMCTBA MarHus M Kajblus. BaxkHelmne cOeIUHEHUs KaabLus
(oxcun, ruapokcum, conu). XKECTKOCTh BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

Amomunuii: nosoxenue B llepuogmyeckod cucreme xumudeckux saemeHtoB I, M.
MenzeneeBa, CTpoeHHE aroma, HaXoKJaeHue B npupojie. dusnueckre U XMMUYECKHE CBOHMCTBA
anmoMuHus. AM(OTEpHbIE CBOWCTBA OKCUAA U THJIPOKCH]IA AIFOMUHHS.

Kenezo: mnonoxenue B Ilepmoamueckoil cucreme XumMuueckux »syeMmeHtoB [[. .
MenzeneeBa, CTpoeHHE aroma, HaXoKJIeHue B npupojie. dusnueckre U XMMUYECKHE CBOHCTBA
xene3a. Okcuapl, Tuapokeussl u conu skenesa (II) m sxenesa (III), ux cocras, cBoiicTBa u
MOJIyYEeHHE.

Xumuueckuii yIxcnepumenm:

O3HaKOMJIEHHE C 00pa3liaMyi METaNIOB U CIUIAaBOB, UX (PU3MUECKUMU CBONCTBAMU, U3yUEHUE
pe3ysbTaToOB  KOPpPO3UU  METAUIOB  (BO3MOXHO  HCIIOJIb30BAHHWE  BHJIEOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCHA KaJbIUs U HATPHUS C BOJIOM (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, MpoOIlecca TOPEHHs jKele3a B
KHUCIOpoJie  (BO3MOXKHO — MCIIOJIb30BAaHME  BUIEOMATEpUAIOB), IMPU3HAKOB  IPOTEKaHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KaiblMsl, alFOMUHUA, HUHKA, kene3a (II) u xenesa
(IIT), menu (II), HaOmrOIEHKME W ONMKMCAHKE IPOIIECCOB OKPAITMBAHMS IJIAMEHU MOHAMHU HATPHS,
Kamusl U KaJblidg (BO3MOXKHO HCIIOJIb30BaHHE BUAEOMATEPUAIOB), UCCeI0OBaHUE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHUS U THUJIPOKCH/IA LIMHKA, PELIEHUE SKCIEPUMEHTAIbHbBIX 3ajau 10
TeMme «BaxHeme MeTamibl U UX COSTUHEHUSD.

Xumusd ¥ OKpysKaowmas cpeaa

BemectBa u MaTepuaibl B MOBCEIHEBHOM >KM3HU 4elIOBEKa. be3omacHoe HCHoib30BaHUE
BEIIECTB M XWMHUUYECKHX peakinuil B ObiTy. [lepBas moMomip Npu XUMHUYECKHX OXOTax H
OTpaBJICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIoLIel cpenbl (ImpenenbHas JOMyCTUMas KOHILIEHTPALUs
Beniects, nanee — [1/1K). Pons XxuMuu B pemieHu#N 3KOJOTHYECKUX TPOOIIEeM.

Xumuueckuii IKcnepumenm:

n3ydeHne 00pas3oB MaTepHajoB (CTEKIIO, CINIABBI METAJUIOB, MTOJIMMEPHBIC MATEPHAIBI ).

Mescnpeomemmnuie ceasu

Peanuzanus MexXnpeaIMeTHbIX CBSI3€W MPU M3yYEHHM XMMHUU B 9 Kiacce OCYIIECTBIIAETCS
yepe3 UCIOJb30BaHWE KaK OOIIMX ©CTECTBEHHO-HAYYHBIX TIOHSATHH, TaK W TOHSITHIA,
ABJISIOLUXCS] CHCTEMHBIMU JUISI OT/IE€TIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO11ue ecTecCTBEHHO-HAYyYHbIE MOHITHS: HAYyYHBIA (DaKT, TUIIOTE3a, 3aKOH, TEOpHs, aHaJIH3,
CUHTE3, Kiaccu(pUKanusi, NEePUOAUYHOCTb, HAONIOJCHHUE, OKCIEPUMEHT, MOJAEIUPOBaHNUE,

U3MEpPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBINA 2P PEKT, TEXHOJIOTHSI, MATEPHAIIBL.



@duszuka: MaTepus, aroM, OJJEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKIUJ, H30TOIbI,
pPaZMOaKTUBHOCTb, MOJIEKYJa, DIEKTPUYECKH 3apsii, MNPOBOAHHUKH, MOJIYIPOBOIHUKH,
TUDIIEKTPUKHU, (DOTOIIEMEHT, BEIISCTBO, TENO, 00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, ras,
pacTBOp, PacTBOPUMOCTh, KPUCTALIMYECKAs PEIIETKA, CIUIaBbl, (DU3UYECKHEe BEITUYHHEI,
€IMHUIIBI U3MEPEHUS, KOCMHUYECKOEe IIPOCTPAHCTBO, MIaHEThI, 3BE3 b1, CoHIIE.

buonorus: ¢orocunres, npixanue, Ouocdepa, SKOCUCTEMa, MHUHEpaibHbIE YAOOPEHHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBRA.

I'eorpacdus: armocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TTOPOJIBI, TTOJIE3HBIC HCKOMIAEMBIE,

TOIUIMBO, BOOAHBIC PECYPCHI.

INVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUSA

JUYHOCTHBIE PE3YJIbTATbI

JIuaHOCTHBIE pe3yJabTaThl OCBOCHHSI TPOrPaMMBI OCHOBHOTO OOIIEro 0Opa3oBaHHS
JOOCTUT'AaKOTCA B XO04€ O6y‘~I€HI/IH XUMHUHU B CAUHCTBEC y‘l€6HOI>'I 158 BOCHHT&TGHBHOﬁ OCATCIIBHOCTHU B
COOTBETCTBUU C  TPAAULMOHHBIMU  POCCUHCKHMMH  COLMOKYJIbTYPHBIMH U  JyXOBHO-
HPaBCTBCHHBIMU 1IEHHOCTSIMHU, MIPUHATHIMH B OOIIECTBE IpPaBUJIaAMH M HOPMaMHU IOBEICHUS U
CIOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHUSI, CAMOPA3BUTHS U COIMATN3ALINHA 00YYaAIOIIUXCSI.

.HI/I‘-IHOCTHBIG pezyanaTbl OTpa)KaIOT TOTOBHOCTH 06yan01uch;1 pYKOBOILCTBOBaTI)CH
CHUCTEMOM TO3WTHUBHBIX IICHHOCTHBIX OPHUCHTALIMA M PACHIMPEHHE OIbITA JCSITCIBHOCTH Ha €&
OCHOBE, B TOM YHCJIE€ B YACTH:

1) naTPUOTHYECKOT0 BOCTIUTAHUSA:

LIEHHOCTHOI'O OTHOILIEHUA K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIEIUIO, TIOHMMaHUs 3HAueHUs XMUMHUYECKON HayKH B >KM3HHM COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BJIQJIETh JIOCTOBEpHOW WH(OpMaIuel o MmepeoBbIX JOCTHKCHHUSIX U OTKPBITHUSAX
MHUPOBOI U OTEYECTBEHHOM XHMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOMCTBE
Mupa 1 o0LIEeCTBa;

2) rpa’KIaHCKOT0 BOCIIUTAHMS:

MPEACTABICHUS O COIMMAIBHBIX HOPMax M IMpaBHJIAX MEKINYHOCTHBIX OTHOIICHUH B
KOJIJICKTUBCE, KOMMYHHKaTHBHOI;'I KOMIICTCHTHOCTH B O6III€CTB€HHO HOH€3HOﬁ,
y4eOHOMCCIIEI0BATENIbCKOM, TBOPYECKOM M JPYTrUX BHAAX JEATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HON COBMECTHOM AESITENLHOCTH MPH BBIMOJTHEHUN YUeOHBIX, TO3HABATEIbHBIX 3314,
BBIMIOJTHEHUH XHUMHYECKHX OJKCHEPUMEHTOB, CO3JaHUHM YUYEOHBIX MPOEKTOB, CTPEMIICHUS K

B3aUMOIIOHMMAHUIO W B3aMMOIIOMOIIM B ITPOLICCCC 3TOH yqe6H0171 JACATCIIBHOCTH, TOTOBHOCTH



OLICHUBAaTh CBOE IOBEJCHME M MOCTYNKU CBOMX TOBAapUIICH C MO3MLUMUM HPABCTBEHHBIX U
MIPaBOBBIX HOPM C YUETOM OCO3HAHHUS MOCIEACTBUN OCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MUPOBO33PEHUYECKHE  MPEACTABICHUS O  BEHIECTBE M  XUMHUYECKOW  pEeaKIuw,
COOTBETCTBYIOIIIME COBPEMEHHOMY YpPOBHIO Pa3BUTUSl HAYKH M COCTABJISIOLIME OCHOBY JJisi
NOHMMAHUSA  CYIIHOCTH HAyYHOW KapTHHBI MHpa, MpPeJICTaBiIeHHs] 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS MPHUPOIBI, B3AUMOCBSI3IX YEJIOBEKAa C MPUPOJHOU CPENoil, O poJin
XUMUU B IO3HAHUH ITUX 3aKOHOMEPHOCTEH;

[I03HABATEJIbHbIE MOTHUBBI, HAIpPABJICHHbICE HA IOJIyYCHHUE HOBBIX 3HAHMM 10 XUMUH,
HeoOXoauMble ISl OOBSCHEHUS HaONI0aeMbIX TMPOIECCOB U SIBICHUMN, IMO3HABATEIbHOM,
WH(POPMAITMOHHON U YUTATEIHCKON KYJIBTYpPHI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIIBHON PabOTHI
C Y4eOHBIMU TEKCTaMH, CIPABOYHON JUTEPATypOM, JOCTYNHBIMU TEXHUYECKUMH CPEICTBAMU
nHGOPMAIMOHHBIX TEXHOJIOTHUH;

UHTEpEeC K OOYYeHHIO M MO3HAHMIO, JIFOOO3HATENBHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
camM000pa30BaHUI0, TIPOSKTHOW W HMCCIEAOBATEIHCKOW JEATCIHHOCTH, K OCO3HAHHOMY BBIOOpY
HATPABJICHHOCTH U YPOBHSI OOYUCHUS B TaTbHEHIIIEM;

4) popmupoBaHus KyJbTYPbl 310POBbS:

OCO3HaHUE LIEHHOCTHU JKU3HU, OTBETCTBEHHOI0 OTHOILEHUS K CBOEMY 3/10POBbIO, YCTAHOBKHU
Ha 3J0pPOBBI 00pa3 JKU3HU, OCO3HAHUE IIOCICJICTBUN W HENPHUITHE BPEIHBIX MPHUBBIYCK
(ynorpeOiieHUsT aJIKOTOJIsl, HAPKOTHUKOB, KYypEHUs), HEOOXOJMMOCTH COOJIOJNCHUS IPaBUI
0€30MacHOCTH NP OOpaLICHUH ¢ XUMHUYECKUMHU BEUIECTBAMH B OBITY U pealbHON KU3HU;

5) TPy10BOr0 BOCIIUTAHMSA:

MHTEpEC K MPAKTUUYECKOMY M3y4YeHUIO Mpodeccuil U Tpyaa pa3iMdyHOro poja, YBaXXEHUE K
TPyLy U pe3yidbTaraM TPYAOBOM JCSATEIHHOCTH, B TOM YHCIE HA OCHOBE IPUMEHEHUS
OPEIMETHBIX 3HAHUW 10 XUMHH, OCO3HAHHBIM BBIOOP WHIUBUIYATIbHOW TPACKTOPUU
OPOJOHKEHUS 00pa3oBaHusl C Y4YETOM JMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHUH,
OOIICCTBCHHBIX MHTEPECOB M TMOTPEOHOCTEH, YCHEIHON Mpo(ecCHOHATLHON NeATeIbHOCTH U
pa3BUTHSI HEOOXOAMMBIX YMEHUH, TOTOBHOCTH a/IallTUPOBATHCA B MPO(ECCUOHATBLHOM Cpeie;

6) 3K0J10rH4ecKOro BOCIIUTAHMS

HKOJIOTHUYECKHU 11eJIeCO00pa3HOe OTHOILIEHUE K MPHUPOJIe KaK MCTOYHHMKY >KM3HHM Ha 3emiie,
OCHOBE €€ CYIECTBOBAHWS, MIOHUMAHUE IICHHOCTH 3JJ0POBOIO M 0€30MacHOro oOpasa »KU3HH,
OTBCTCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U IICHXHYECKOMY 370pPOBBIO,
OCO3HaHUE LIEHHOCTH COOJIIO/ICHHUS MPaBUil OE30MaCHOTO MOBEACHUS U paboTe ¢ BElIeCTBAMH,

a TaK’KC B CUTyallUsX, YITPOKAOIMIUX 3JOPOBbIO U KU3HU J'II-O,Z[Gﬁ;



CHOCOOHOCTH PUMEHATH 3HAHMS, TIOJy4aeMble MIPU U3YYCHUU XUMUU, JJIs pElIeHUs 3ajad,
CBS3aHHBIX C OKPYXAIOUIeHl NPUPOTHONW Cpenoil, A MOBBIIICHHUS YPOBHS SKOJOTHYECKON
KYJIBTYPBI, OCO3HaHUS TJIO0ATLHOTO XapakTepa dKOJOTHYCCKHX MPOOJIeM U IMYyTeH WX PEIIeHUs
MOCPEJICTBOM METOJIOB XHUMUH, IKOJOTHYECKOTO MBIIICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B

HOBH&B&T@HBHOﬁ, KOMMYHHKaTHBHOﬁ n COI.[HEU'ILHOﬁ IMIPaKTHUKCE.

METANPEAMETHBIE PE3YJIbTATbBI

B cocraBe MerampenMETHBIX Pe3yNbTAaTOB BBIACISAIOT 3HAUYMMBIE JUIsI (DOPMHUPOBAHHS
MUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHSs, MPUHIUIM, TUMOoTe3a, (aKT, cUCTeMa,
MPOLIECC, IKCIIEPUMEHT U JPYTroe.), KOTOPbIE UCIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4€OHBIX
npeaMeTax U MO3BOJISIOT HA OCHOBE 3HAHUW U3 ATHX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O
LEJIOCTHOW Hay4yHOW KapTHUHE MHpa, U yYHHUBEpCalbHblE YyueOHbIe NEHCTBUS (I103HABATEJIbHBIE,
KOMMYHHUKAaTHBHbIC, PETYIATHUBHBIE), KOTOpble oOecnedynBaroT (HOPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TIAHUPOBAHHIO M OCYIIECTBICHUIO YU€OHOM NesSTEIbHOCTH.

Ilo3naBaTenbHBIE YHHBepcalbHble YUeOHbIe el CTBUS

ba3oBble jiornyecKkue 1ecTBUA:

YMEHUSL MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBILUIEHUS IPU OCBOCHUM 3HAHMI:
pacKpblBaTh CMBICT XMMHYECKUX TMOHATHA (BBIOENATH MX XapaKTEpHbIE IMPU3HAKH,
yCTaHABJIMBATh B3aUMOCBS3b C JPYTUMH MOHSATHAMH), UCIOIB30BATh MOHATHUS JJIs1 OOBSICHEHHS
OTIENbHBIX ()AaKTOB W SIBICHHUH, BBHIOMpPATh OCHOBAaHHMS M KPUTEPUH IS KIIACCH(PHUKAINU
XUMUYECKHUX BEIIECTB U XUMUYECKUX PEaKIUi, YCTaHABIMBATh IPUUMHHO-CIIEACTBEHHBIE CBS3U
MEXTy O0BEKTaMHU U3yUeHUsl, CTPOUTH JIOTUUECKUE pacCyX1eHus (MHAYKTUBHBIC, IeyKTHUBHbIE,
10 aHAJIOTHH), 1E€TaTh BBIBOJbI U 3aKIIIOUCHUS;

YMEHHUE MPUMEHSITh B IPOLECCE [MO3HAHUS MOHATUS (NPEAMETHBIE U METANpPEAMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJETH, HCIOJIb3yeMble B XHUMHH, NPeoOpa3oBBIBATH IIUPOKO
IPUMEHSEMbIE B XMMHHU MOJIENIbHbBIE MPEACTABICHUS — XUMHUYECKHI 3HAaK (CHMBOJ 3JIEMEHTA),
XumMuueckass (GopMysia M ypaBHEHHE XUMHYECKOW peakuud — TIpU pelIeHUuu ydeOHo-
IIO3HABATENIbHBIX 33/a4, C Yy4ETOM OTUX MOJEIbHBIX IPEJACTAaBICHUN BBIABILITH U
XapaKTepU30BaTh CYIECTBEHHBIC MPU3HAKH H3Yy4aeMbIX OOBEKTOB — XMMHYECKHX BEILIECTB U
XUMHUYECKHX DPEaKIMi, BBISBIATH OOIIHME 3aKOHOMEPHOCTH, MPUYMHHO-CIEJACTBEHHBIE CBSI3U U
IIPOTUBOPEYMS B U3Y4aEMBbIX IIPOLIECCAX U SBICHUSX.

Ba3oBble uccienoBare/bCKue 1eCTBHA:

YMEHHME HCIOJIb30BaTh IIOCTABJIEHHBIE BONPOCH B KA4YE€CTBE MHCTPYMEHTA IIO3HAHUSA, a
TakkKe B KayecTBE OCHOBBI i (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABUIBHOCTU

BBICKA3bIBACMBIX CymI{GHHﬁ;



npuoOpEeTeHUE OmbiTa 1O IUIAHUPOBAHMIO, OPTaHU3AIMM M TPOBEIACHUI0 YUCHHUYCCKUX
IKCIEPUMEHTOB, YMEHHE HAOIOIaTh 32 XO/I0M IPOIIecca, CAMOCTOSITEIBLHO MTPOrHO3UPOBATh €T0
pe3yabTar, (HopMyIHpOBaTH OOOOMIEHHS W BBIBOJBI IO pe3yJbTaTaM IMPOBEAEHHOTO OIBITA,
HCCIIEIOBaHMSI, COCTABIIATH OTYET O MPOJICTAHHOM padoTe.

Pab6ora ¢ undopmanmeii:

yYMEHHUE BBIOMPATh, aHATU3UPOBATh U UHTEPIIPETHPOBATH HHPOPMAIIUIO PA3ITUYHBIX BHIOB H
¢dopM mpencTaBieHus, MOIY4aeMYI0 U3 Pa3HBIX UCTOYHUKOB (HAy4HO-IOIYJISIpHAs JUTEpaTypa
XUMHYECKOTO COZIEp)KaHUs, CIPaBOYHbIE IOcoOMs, pecypchl VHTepHeTa), KPUTHYECKH
OLICHUBATh MMPOTHBOPCUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHUE MPUMCHSATh Pa3IMYHbIC METO/BI M 3alPOCHI IIPHU MOUCKE U 0TOOpE MHPOPMAIIUU H
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JIJISl BHIIOJHEHUSI YIeOHBIX M MO3HABATEIBHBIX 3a7a4
OTIpeNeIEHHOT0 THUIA, MPHOOpPETeHHE OIbiTa B 00JAacTH WCIOJNB30BaHUS HH(POPMAITMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIAJICHUE KYJIbTYPOIl aKTUBHOTO WCIIOJIb30BAHUS PA3IMYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (OpMYy TIpeACTaBICHUS
UHPOPMALIMK U WUTIOCTPHPOBATH pEIlacMble 33/a4d HECIOXKHBIMH CXEMaMH, IHarpaMMaMH,
npyrumu Gpopmamu rpaduku U BX KOMOMHALIUSMU;

YMEHHUE HCIIOJIb30BaTh M aHAIM3HPOBATh B Tpollecce YYEOHOM M HCCIICHOBATEIBCKOM
NEeSITeIbHOCTH WH(OPMAIIHMIO O BIIMSHUM MPOMBIIUICHHOCTH, CEIBCKOTO X03HUCTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPY>KAIOUIeH TPUPOIHON CPEJIbI.

KoMMyHHKAaTHBHbIE YHHBepcaJbHbIE YUeOHbIe 1eliCTBHA:

YMEHUsSl 3aJaBaTh BONPOCHI (B Xojxe auanora W (WiM) JMCKYCCHH) IO CYIIECTBY
oOcyxmaeMoii TeMbl, (HOPMYJIUPOBATh CBOM NPEJIOKEHHUS OTHOCUTEILHO BBITIOJHCHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHUS TPEACTABISATh MOJYYCHHBIE PE3Y/IbTAaThl TO3HABATEIBHON NESTEILHOCTH B YCTHBIX
U [HCHhMEHHBIX TEKCTaxX; JeJiaTh MPE3CHTALUI0 PE3yJbTaTOB BBINOJHEHHS XHMHUYECKOTO
JKCIIEpUMEHTa (J1a00paTOPHOTO OIbITa, J1A0OPATOPHOW PabOTHI MO HUCCIEIOBAaHHIO CBOMCTB
BEIIECTB, yU€OHOTO MTPOCKTA);

YMEHHUsI y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHUKAMH B COBMECTHOW ITO3HABATEIHHOH M
UCCIICIOBATEIBCKOW JICATEIIbHOCTU TPHU PEIICHUH BO3HUKAIOIIMX IMPOOJEM Ha OCHOBE y4éTa
OOIIMX WHTEPECOB U COTJIACOBaHMs MO3HMIMUH (0OCYXIEHHS, OOMEH MHEHUSIMH, «MO3TOBBIC
IITYPMBD», KOOPIAWHAIIMSA COBMECTHBIX JCHCTBHM, ONpeesieHIe KPUTEPHUEB TI0 OI[CHKE KayecTBa
BBITIOJTHEHHOW paOOTHI U IPYTHE).

PeryasiTuBHbIe yHUBepcaJbHbIE YUeOHbIE TelHCTBHUA:

YMEHHUE CaMOCTOSITEIIbHO ONPEACATh eI JICATCIbHOCTH, IUIAHUPOBATh, OCYIIECTBISTH,

KOHTPOJHUPOBATHL U IIPU H€O6XOI[I/IMOCTI/I KOPPEKTHUPOBATL CBOKO ACATCIIBHOCTD, BI)I6I/IpaTB



HaubOosnee HS(Q¢eKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX ¥ MO3HABaTENbHBIX  3ajad,
CaMOCTOSITCIIBHO COCTABJIATh HJIM KOPPEKTHPOBATh IMPEIIOKECHHBIM aJIrOPUTM JIEHCTBUN MpHU
BBITIOJTHCHUH 33J]aHUH C Y4E€TOM IIOJYYCHHs] HOBBIX 3HAHMA 00 H3y4aeMbIX OOBEKTax —
BEIICCTBAX W PEAKIIMIX, OIICHUBATH COOTBETCTBUE IMOJIYUCHHOTO Pe3y/IbTaTa 3asiBICHHOH IICIIH,

YMCHHUC UCIIOJIB30BATh U AHAJIIM3UPOBATH KOHTCKCTBI, IIPCAJIaracMbIC B YCIIOBUU SaHaHHﬁ.

MHNPEJAMETHBIE PE3YJIbTATHBI

B coctaBe mnpenMeTHBIX pE3YyJIbTAaTOB 110 OCBOEHHUIO 003aTENBHOIO COJAEPIKAHUA,
YCTaHOBJICHHOTO JaHHOW (enepanbHOil pabodeil mpoOrpaMMoil, BBIAETSIOT: OCBOCHHBIC
oOyyarlmuMUCs Hay4YHble 3HAHUS, YMEHHS M CHOCOOBI JeWcTBUM, creuuduueckue amns
OpeaMETHOW 00sacTu «XUMHs», BUIBl JEATEIBHOCTH MO TIOJIYYEHHI0 HOBOTO 3HAHUSA, €ro
UHTEPIPETALNH, TPEOOPA30BAHMIO U TIPUMEHEHHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CHTYaIUsX.

K xonmy oOyuenus B 8 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJIKHBI
OTpaxkaTb cHOPMUPOBAHHOCTH Y OOYUAIOIINXCSI YMEHUI:

e pacKpbIBaTh CMBICJI OCHOBHBIX XHMHUYECKUX IOHSATHI: aToM, MOJIEKYJa, XUMUYECKUI
JJIEMEHT, NPOCTOE BELIECTBO, CJIOXKHOE BELIECTBO, CMeCh (OJHOpPOJIHAs U HEOIHOPOAHAA),
BaJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsl U MOJIEKYJISIpHAsl mMacca, KOJIMYECTBO BELIECTBA, MOJIb,
MOJIIpHasl Macca, MaccoBas JI0JII XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJSPHBIA 00BEM,
OKCHJI, KUCJIOTa, OCHOBAHUE, COJIb, 3JIEKTPOOTPULIATEIBHOCTh, CTENIEHb OKUCIEHMSI, XUMUYECKas
peakuus, Kiaccu(UKaUs peakUuid: peaklMM COECIWHEHUS, pPeaKkLUUU Ppa3JIoKEHHUs, pPEaKLHUU
3aMelleHus], peakuu 0OMeHa, SK30- U IHJAOTEPMUUYECKUE PEAKIUH, TEIUIOBOM 3 (EKT peakiuu,
PO aToMa, SJIEKTPOHHBIN CIOK aToMa, aTOMHasi OpOUTalb, paANyC aTOMa, XUMUYEecKas CBS3b,
HoJIsIpHasl U HENOJsIpHas KOBAJEHTHAas CBS3b, MOHHAsA CBS3b, MOH, KaTUOH, aHHOH, PacTBOp,
MaccoBast 10Jis BellecTBa (IIPOLEHTHAs! KOHIIEHTpAI|sl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX TMOHSITHUH W MPUMEHSATH 3TH
MOHATUS IIPU ONKMCAHUU BEIIECTB U UX MIPEBPAICHUI;

e WCIOJNB30BAaTh XHWMHUYECKYI0 CHMBOJIMKY Ui COCTaBJICHUS (OpPMYJT BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKLUM;

e ONpENeNaTh BaJCHTHOCTh aTOMOB D3JIEMEHTOB B OWHApHBIX COEIMHEHUSX, CTENEHb
OKHCJICHHUS 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX, IPUHAIICKHOCT BEIIECTB K ONMPeAeIEHHOMY
KJIACCy COCAMHCHHHA TO QopMmyiaM, BHJ XUMHUYECKOW CBS3M (KOBAJCHTHAs W HWOHHAs) B
HEOPraHUYECKUX COCAMHEHUSX;

e packpbiBaTth cmbici llepuoguyeckoro 3akona J[. M. MenneneeBa: 1eMOHCTPUPOBATH

IIOHUMAaHUuC nepnonnqecxoﬁ 3aBUCHUMOCTH CBONCTB XMMHUYECKHUX DJIIEMEHTOB OT MX MOJOXKCHHUS B



[Tepuoanueckoii cucreMe, 3aKOHOB COXPAHEHUS MACChl BEIIECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO-
MOJICKYJISIPHOTO YUEHHsI, 3aKOHa ABOTaIpo;

e ONHWCHIBATH W XapakTepuszoBaTh TabmmuHylo Qopmy Ilepuonmveckoit cucTeMbl
XUMHYECKHX JJIEMEHTOB: pa3jiMyarh MOHATHS «TJaBHas moAarpynna (A-rpymnmna)» U «mo0ovHas
noarpynna (b-rpymmna)», Manbsle u OoybLINE TEPUOABI, COOTHOCUTH 00O3HAYEHUS, KOTOpHIC
umerorcs B Tabnuue «llepuonuyeckas cucrema xumuueckux sneMmeHntoB J[. M. MenneneeBa» ¢
YHCJIOBBIMH XaPAKTEPUCTHKAMU CTPOCHHUS aTOMOB XHMHUYECKHX JIJIEMEHTOB (COCTaB M 3apsij
spa, 001Iee YICIIO AIEKTPOHOB U PaCpeAeTICHHE UX MO AJIEKTPOHHBIM CIIOSAM);

e KJacCU(UIUPOBATh XMMHUYECKHUE AJIEMEHTHI, HEOPraHMYECKHE BEIIECTBA, XUMHUYECKUE
peaxiuu (10 YKUCITy U COCTaBY Y4acTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIOBOMY 3D (eKTy);

e XapakTepu30BaTh (ONHUCHIBAThH) OOIIME XUMHUYECKHE CBOWMCTBA BEIIECTB PAa3IMYHBIX
KJIACCOB, TOATBEPIKJasi ONMMCAaHHWE MPUMEPAMH MOJICKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOLIMX
XUMHUYECKHUX PEaKIIHii;

e IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHMOCTH OT UX KayeCTBEHHOI'O COCTaBa,
BO3MOYKHOCTH MTPOTEKAHHSI XUMUYECKHX MPEBPALICHUN B PA3JIMUHBIX YCIOBHIX;

e BBIYUCIATH OTHOCHUTEIBHYIO MOJICKYJSIPHYIO M MOJISIDHYIO MAacChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XMMHYECKOT0 AJIeMEHTa o (popMyIie COeIMHEHUs, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
MPOBOAUTH PACUETHI MO YPABHEHUIO XUMUYECKOM PEaKIuy;

e TPUMEHITh OCHOBHBIC ONEpAIld MBICIUTEIHHON ACATEIbHOCTH — aHAJIN3 W CHHTE3,
CpaBHCHHE, O0OOIICHHWE, CHCTEMATU3allui0, KIacCU(DHUKAINIO, BBIBICHHEC IPHYUHHO-
CJIEICTBEHHBIX CBS3E€H — JUIsl U3y4EHUsI CBOICTB BEIIECTB M XUMUUYECKUX PEAKIIHiA, €CTECTBEHHO-
Hay4yHble METOJbl TMO3HAHHUA — HAOMIOJEHUE, H3MEpPEHHE, MOJCIUPOBAHHE, DKCIEPUMEHT
(peabHBIN U MBICJICHHBIN );

e CIIEZIOBATh TMpaBWJIaM TIOJH30BAHUS XMMHYECKOW TMOCYylOil ©  1a00paTopHBIM
o0opynoBaHueM, a Takke TMpaBuiIaM OOpalleHUs C BEIIeCTBAMU B COOTBETCTBHUH C
WHCTPYKIUSAMU IO BBIMIOJIHEHUIO JaOOPATOPHBIX XUMHYECKHX OIBITOB IO MOJYyYEHUI0 U
COOMpaHUI0 Ta3000pa3HBIX BEUIECTB (BOJOPOJNA M KHUCIOPOAA), MPUTOTOBICHUIO PAacTBOPOB C
OnpeAes€HHOM MacCOBOM JOJIEM PAacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATh M IPOBOJUTH
XUMHUYECKHE SKCIEPUMEHTHI MO PACMO3HABAHHIO PACTBOPOB IIENOYEH W KHUCIOT C MOMOUIBIO
UHAUKATOPOB (1akmyc, ¢heHondTaaernH, METUIOPAHXK U IPYTHE).

K koHiy oOydenuss B 9 kjiacce mpeaMeTHBIE Pe3yslbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH y OOYUAIOIIMXCS YMECHHIA:

e PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMHYECKHH 3JIEMEHT, aToM,
MOJIEKyJIa, HMOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO, CJOXKHOE BEIIECTBO, BaJICHTHOCTH,

SJICKTPOOTPUIATCIILHOCTb, CTCIICHb OKHCIICHHA, XHUMHUUYCCKas pCakKOusaA, XHUMHYCCKasa CBA3b,



TeI10BOM 3(PQEKT peakuuu, Mojb, MOJSPHBIM 00BEM, PACTBOP, IIEKTPOIUTHI, HEAIEKTPOIUTHI,
NIEKTPOJIUTHYECKAs JUCCOLMALMSA, PEAaKLUW HOHHOTO OOMEHa, KaTajlu3aTop, XUMHUYECKOe
paBHOBecHe, OOpaTUMble H HEOOpAaTHUMBIE PEAKIMH, OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHEIC
peaKkuy, OKHCIHTENb, BOCCTAHOBUTENb, OKHCIECHHE U BOCCTAHOBIICHHME, aJUIOTPOIIMS,
aM(pOTEepHOCTh, XMMHUYECKasi CBSA3b (KOBaJECHTHAs, MOHHAs, METANINUYecKas), KpUCTaNINuecKas
peIIETKa, KOPpO3Usl METAUIOB, CIUIABbl, CKOPOCTb XMMHMYECKOH PpEaKUMH, IpPeleiIbHO
nonycrumas konuentpanus 111K Bemecrsa;

e MJUIIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XUMHYECKMX IOHSATHH M NPUMEHSATH 3TU
HOHATHS [TPU ONIMCAHUM BELLECTB U UX MPEBPAILECHUN;

e HCHOJNb30BaTh XHWMHUYECKYI0 CHMBOJIMKY Ui COCTaBieHUs (OpMyNl BELIECTB H
YPaBHEHUN XUMUYECKUX PEAKLUI;

e OIpPEACIATh BAJCHTHOCTb U CTEIIEHb OKUCICHUS XUMUYECKHUX DJIEMEHTOB B COCTMHEHUAX
pPa3IMYHOIO COCTaBa, MPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KIACCy COCIMHEHUH II0
dopmynaM, BUJ XMMUYECKON CBSA3M (KOBaJECHTHAs!, MOHHAsI, METAIJINYECKasi) B HEOPIraHUYECKUX
COCMHEHUSX, 3apsi/i MOHA MO0 XUMHYECKOW (opmyiie, XapakTep Cpeabl B BOIHBIX PacTBOpax
HEOPraHWYECKUX COCIMHEHUH, TUIl KPUCTAIIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

e packpbiBaTh cMblch Ilepnoanueckoro 3akona J[. M. MenneneeBa u 1eMOHCTPUPOBATh €TI0
[IOHUMaHME: OIUCBIBaTh M XapaKTepu3oBaTh TabinuHyro Qopmy I[lepuoanueckoil cucTembl
XUMHYECKHX JJIEMEHTOB: pa3jinyarh MOHATHS «TJaBHas moAarpynna (A-rpymnma)» U «mo0odHas
noarpynna (b-rpynma)», maneie u OoJbIIME TEPUOIBI, COOTHOCHTH 0003HAUYEHUS, KOTOPHIC
UMEIOTCA B IMEPHOAMYECKON TabiuIe, C YUCIOBBIMH XapaKTEpUCTHKAMHU CTPOEHHUS aTOMOB
XMMHUYECKHX 3JEMEHTOB (COCTaB U 3aps] A1pa, oOlee YUCI0 3JIEKTPOHOB M pacIpeesieHue ux
IO AJIEKTPOHHBIM CIIOSIM), OOBSICHATH OOIINE 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB AJIEMEHTOB
U UX COCAVHEHUM B Ipelesax MajblX IEPUOJOB U IVIABHBIX MOATPYII C YYETOM CTPOEHUS HX
aTOMOB;

e KJaccu(UIUPOBaTh XMMUYECKHE 3JIEMEHTHI, HEOPraHUYECKHUE BEIECTBA, XMMHUYECKHE
peakiuu (110 YKCIy U COCTAaBY YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY Y(PQEKTy, Mo
U3MEHEHUIO CTEIIEHEH OKHUCIEHMSI XUMUYECKUX JIEMEHTOB);

e XapakTepu3oBaThb (ONMCHIBaTh) oOLIMEe M cHeuuduyeckrue XHUMHUYECKHE CBOMCTBa
IIPOCTBIX Y CJIOXHBIX BEILECTB, IIOATBEPKAasi ONUCAHUE NPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX
YPaBHEHUH COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIHM;

e COCTaBJSATh YPAaBHEHHS SJIEKTPOJUTUYECKON AUCCOLMAIMU KHUCIIOT, IIEJIOYEd M COJIEH,
IOJHBIE M COKpALIEHHbIE YpaBHEHUS peakuuil HOHHOIO OOMEHa, YypaBHEHMs peakiuii,
NOATBEPXKJAIOIINX CYIIECTBOBAHUE TIE€HETHMYECKOM CBA3M MEXIY BELIECTBAMHU pPa3JIMYHBIX

KJIACCOB;



e PpAacKphIBaTh CYHIHOCTh OKHCIUTEIbHO-BOCCTAHOBHTENBHBIX PEAKIH IOCPEACTBOM
COCTaBJICHUS JIEKTPOHHOT0 OajaHca STHX peaKlui;

e IIPOrHO3UpPOBATH CBOMCTBA BCIICCTB B 3aBUCHUMOCTU OT HUX CTPOCHHA, BO3MOXHOCTHU
MMPOTCKAHUA XUMHWYCCKUX npeBpameHHf/i B pa3JIMYHBIX YCIIOBHUAX;

e BBIYMCIIATH OTHOCHUTEIBHYIO MOJIEKYJSPHYIO U MOJIIPHYIO MAacChl BELIECTB, MAacCOBYIO
JIOJTE0 XMMHUYECKOT0 3JIEMEHTa 10 (OpMYJIe COSTMHEHHSI, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE,
IIPOBOJIUTH PACUETHI 10 YPABHEHHUIO XUMHYECKOU pEaKIuy;

e coOmromaTh MpaBMIAa IOJB30BAHHMS XMUMHUYECKOM IOCyIoH U  J1abOpaTOPHBIM
000pyIOBaHUEM, A TAK)KE TPaBHiIa OOPAIICHHUS C BEUIECTBAMU B COOTBETCTBHUU C HHCTPYKLIUSMH
IO BBINOJIHEHHUIO J1Ta0OpATOPHBIX XUMHYECKHX OIBITOB IO TMOJYYCHUI0 U COOMpPaHHIO
ra3000pa3HbIX BENIECTB (aMMHUAKa M YIIEKUCIOTO ra3a);

e IIPOBOJUTH PCAKOWH, IMOATBCPKIAAIOIINC Ka4eCTBEHHBIM COCTaB Pa3IMIHBIX BCHICCTB:
pacno3HaBaTh ONBITHBIM MYTEM XJIOpHI-, OpOMHUA-, HOIUNA-, KapOoHaT-, ¢ocar-, cuIMKaT-,
cynbdar-, THIPOKCHI-WOHBI, KATHOHBI aMMOHHUS W HOHBI HM3YYEHHBIX METaJUIOB,
HNPUCYTCTBYIOIIKE B BOAHBIX PACTBOPAX HEOPraHUYECKUX BEILIECTB;

e IPUMCHATHL OCHOBHLIC OIICpalvn MBICIIMTEIbHOMN ACATCIIBHOCTH — aHaJIu3 U CHHTE3,
CpaBHEHHE, 0000IICHNE, CHCTEMATU3AIIHIO, BBISIBICHHE PUYNHHO-CIICACTBCHHBIX CBSA3EH — JUIS
U3y4YEHUS] CBOWCTB BEIIECTB U XMMHUYECKUX PEAKIHid, €CTECTBCHHO-HAYYHBIC METOMAbI MO3HAHUS

— Ha0JII0IeHHEe, U3MEPEHHE, MOJICTTUPOBAHHE, SKCTIEPUMEHT (PEeaIbHBIN 1 MBICIICHHBIH).

Kpurepun u HOpMBbI OlleHMBAHNS HA YPOKAX XUMUH.

OueHuBaHue YCTHOI'O OTBETA.

NuauBuayaJbHbIiE KOHTPOJIb PE3YIbTAaTOB MOXKET TMPOBOJUTHCSA Ha YpoKe Kak B (opme
KpaTKoro ompoca ¢ Mecta ((dpoHTanbHas KOHTpoiupylomias Oeceda), Tak M B BHIE
00cTOATENbHOI NMPOBEPKHU 3HAHUN U YMEHUIl Y JOCKH. DTOT BUJ ONpoca (MHIUBUIYaTbHBIH)
MOKHO HIPOBOAMTH Ha JTalnax akKTyaJlu3allid 3HAaHUM, HW3Yy4YEHHs HOBOIO Marepuaa,
3aKperyieHUs] U COBEpLICHCTBOBAHUS 3HAHUM M IPOBEPKU YCBOEHHUS HOBOIO MaTepHuala.
Bompockl yuutenst st KpaTKOrO OIpoOca JOJDKHBI OBITh JIAKOHWYHBI, C(HOPMYITHPOBAHBI B
MOHSTHBIX YYCHHKY TEpMUHAX M TPeOOBaTh KPAaTKOro oTrBeTa. JlJiss SKOHOMUU BPEMEHH MOXKHO
MCIIOJIH30BaTh KAPTOUYKH C BOIIPOCAMH,HA KOTOPBIE YUCHUKU TOTOBATCSI OTBETUTD Y JIOCKHU.

Bo Bpems oTBeTa ywarmierocst Ajis JOCTUXKEHUS YCTOMYMBOIO BHUMAaHMs Kjacca IOJIE3HO
PEeyCMOTPETh MOCIEIYIOIee 32 OTBETOM PELIEH3MPOBAHHE CO CTOPOHBI JAPYTUX YyYallUXcH,
UCIIPaBIICHUE JIOMYIICHHBIX OMIUOOK, TOTIOJTHEHHE.

HpI/I IMPOBCACHNH OITpOCa AOITYCKACTCA 3a1aBaTh yUallEeMyCa HaBOAAIIME BOIIPOCHI JJIA TOIO,



YTOOBI TOMOYb €My CHOPMYIHPOBATH CBOM MBICIH. MOTYT OBITh U JTOMOJHUTENbHBIE BOMPOCHL,
€CJIM OHU HEOoOXOTUMBI ISl MPEICTOAIIETO M3Yy4YeHHs HOBOro marepuana. Bo Bpemsi ycTHOro
OTBETA YYaIlIETOCAd YYHUTEIb HMEET BO3MOXHOCTh 3a/JaThb JIONMOJHUTEIBHBIA  BOIPOC
JTUAarHOCTHUYECKOTO XapaKTepa, KOTOPBIM TMOMOXKET BBIIBUTH COCTOSHUE 3HAHUW W YMEHUM
OTBEYAIOMLICTO.

[IpoBeneHue yCTHOrO WHAMBHAYAJIBHOTO KOHTPOJS TPEOYeT OT yduTeds COOpaHHOCTH M
BHUMAaHUs, TaK Kak HE0OX0aUMO 3a 5-10 MUHYT BBISIBUTH 3HAHUS YYAIIUXCS B KJIacce.

Yyurens 00s53aH MPOKOMMEHTHPOBATH OTBET yUYEHWKA, YKa3aB Ha OIMMOKA M OTMCTHB
yliayHble CTOPOHBI. J1000i OTBET MOMIKEH ObITh 3aMEeUeH YYUTENeM U OOBEKTUBHO UM OIICHEH.
HeoOs3aTenbHO CTaBUTH OTMETKY 3a KaXKIblil HEMONHbIH OTBET. Eciu yuyeHUK HEOJAHOKpPATHO
JTOTIOJTHSIIT OTBETHI IPYTUX OJHOKIACCHUKOB, TO MOKHO TIOCTaBUTh €MY OOIIYI0O OTMETKY 32 YPOK.

OT1MeTKa «5»:

- J1aH TOJIHBII U NPAaBWIbHBIA OTBET HA OCHOBAaHUU U3yUYE€HHBIX TEOPHIA,

-MaTepual u3JI0KEH B OIPEACIICHHON JIOTUUECKOU MOCIEA0BATEIbHOCTH, JINTEPATYPHBIM
SI3BIKOM,

- OTBET CAaMOCTOSITEIbHBIN

- BO3MOYKHA OJTHA HECYIIIECTBEHHAs OIKOKa, UCIIPABIICHHAS 110 TPEOOBAHHIO YUUTENS

OtmeTka «4»:

- J1aH MOJIHBIN U TPAaBUJIbHBIN OTBET HA OCHOBAaHUH U3YyYECHHBIX TEOPHH,

MaTcpHrall U3JIOKCH B OHpGZ[GJIGHHOfI OoCJICA0BATCIBbHOCTH,

OTBET CAMOCTOSTEILHBIN

JIOTIYIIIEHBI 2-3 HEeCYIIECTBEHHbIE OITNMOKH, UCIIPABICHHBIE IO TPEOOBAHUIO YUUTEINS, UITH
JNAHHENOJIHBINA U HEUETKUU OTBET.

OT1meTKa «3»:

-JlaH HETIOJIHBIM OTBET, TIOTUYECKU HEBEPHBIN, IOMYIICHBI 1-2 CyllleCTBEHHbIE OIINOKU

OT1MmeTka «2»:

- OTBET OOHAPYKMBACT HETIOHUMAaHUE OCHOBHOTO COJICpKaHUs y9eOHOTO MaTeprara,

- JIOIYIIEHHI CYIECTBEHHBIC ONIMOKH, KOTOPBIE yUAIIHICS HE MOXKET UCITPABUTH IIPH
HaBOSIIUXBONPOCAX YUUTEIS

- OTKa3 OT OTBETa

@poHTaNbHA KOHTpOJHpYWHmIasi Oecexa OOBYHO JIOCTATOYHO KpPAaTKOBPEMEHHA.
Bormpockl, kak ¥ BO BCSKOM JApyroi O6ecene, TpeOyIOT KPaTKOTO OTBETA, TIOITOMY 3a OJIUH TaKOU
OTBET YYEHUKY CTaBUTh OLEHKY Henb3d. HyXHO 3apaHee HaMe€TUTh T€X YYEHUKOB, OTBET
KOTOPBIX BO BpeMsi Oecebl XOTAT OLIEHUTD, U 33/1aBaTh UM IIEJICHAIIPABJICHHO 3allJIaHUPOBaHHbBIC

g Oecenbl Bompockl. OnHAaKoO He cieqyeT 3aJaBaTh HOJPS BOIPOCH OAHOMY M TOMY XK€



y4eHuky. Paborats nomkeH Bech kiacc. @poHTanpHas Oecesa MOXKET COYETAThCSl C YCTHBIM
y4eTOM 3HAHUH, KOIJIa HECKOJIBKO y4alllUXCsl TOTOBATCS K OTBETY Y AOCKU. CII0XKHOCTH PabOTHI
3aKJIF0YaeTCsl B TOM, YTOOBI HE YIYCKaTh M3 IOJSI 3pEHHUs KJlacc, y4acTBYIOIIMi B Oecene, U
ydamuxcs, OTBCHAOUX Y JOCKH.

3ayeT - 3TO METOJl YCTHOIO KOHTPOJIA, KOIJa y4eHHMKaM IpPEeJOCTaBISAETCS BO3MOXKHOCTb
Ooiee AMUTENBHO M OOCTOSTENBHO OTBETHTh Ha Bompoc. O NpOBEeIEeHUM 3auyeTa y4YUTelb
cooOmraer 3apaHee, 4TOOBI yJalIlecs MOTJM K HEMY MOATOTOBUTHCS. J{JIsl MONTOTOBKH K 3a4eTy
YUYUTEIb COCTABJISIET BOIIPOCHI, @ TAaKXE MPUMEPHBIC 3aJayd, PEKOMEHAYET JIUTEepaTypy,
Ipe/IBapUTEIILHO MPOBEPUB, UMEETCS M OHA B IIKOJILHOM OHOIMoOTEKe.

Krnaccuueckuii 3a4eT mpeaycMaTpuBaeT BBISBICHHWE YPOBHS 3HAHWM, YMEHUH M HaBBIKOB
ydJaluxcs BO BpeMs Oeceipl yueHuKa ¢ yuureneMm. OH TaeT MOJIHOE U TOYHOE MpeICTaBlIeHHE 00

YpOBHE 00YYEHHOCTH KaXJI0T0 YYCHUKA, OJITHAKO OTHUMAET MHOTO BPEMEHHU.

KpnTeplm H HOPMBbI OLICHKH oﬁyqammnxm 3a CAaMOCTOATEC/JIbHBbIC INCbMEHHbBIC

padoThl.

IIncbMenHble paldoThbl NMOAPA3NECIAIOT HA meKyuwjue (npoeepounvie) u UMO206ble
(konmpoavHble) padOTHI; 0 BPEMEHH OHH MOI'YT 3aHMMATh BeCh YPOK HJIM €r0 4acTh.

K MeromaMm mNHCbMEHHON MNpPOBEPKH pe3yslbTaTOB OOYUEHHsS OTHOCATCS HUChbMEHHAas
KOHTpOJIbHAsA pabora Ha 45 MHH, mpoBepouHble padoThl Ha 10-15 mMuH (Hampumep, peuieHue
pacyeTHbIX 3ajjay), MUCbMEHHbIE JIOMAILIHHE 3a/laHusl, MUCbMEHHbIM y4eT 3HaHUH OTAEIbHBIX
ydalmxcs 10 KapTo4KaM, XUMUYECKUE JUKTAHTBI, 3aaHHUs] TECTOBOTO THUIIA U T.II.

[lonroroBka ydamuxcsi K KOHTPOJBbHOM padOTe uyalle BCEro OCYIIECTBISETCS Ha
oboOmaronx ypokax. O TpoBelIeHUH KOHTPOJIBHOM pabOTHl y4yalmuXcs HpPeayHpexaaroT
3apaHee, YTOObl OHU MOTJIM [TOJITOTOBUTHCSL.

ConepxaHue KOHTPOJBHOW pabOThl OXBaThIBa€T BeCh HaubOoyiee BaXHBI MaTepHuai
KOHTPOJIMPYEeMOH TeMbl. B Takoil OONbINONW KOHTPOJBHOH paboTe 3aJaHusl JTOJDKHBI OBITh
€AMHBIMU JUISl y4YalllUXCsl BCEX YpOBHEH pa3BUTHS. B KOHTpOnbHYIO paboTy peKoMeHIyeTcs
BKJIIOYATh pPa3HOOOpa3Hble 3ahaHus: 000OIIAIoNIMe BONPOCHl, KadeCTBEHHbIE U pPacyeTHBIE
XMMHUYECKHE 3aJaud, ILEMNOoYKH IIpeBpallleHuil, TeCTOBble, TIpauuecKue 3aJaHus U T.1.
Heo0Oxonumo ucnonb3oBaTh HanOOJIbIIEE YUCIO BapUaHTOB. Terpaau Ui KOHTPOJIbHBIX padoT
SIBIISIIOTCSI JIOKYyMEHTOM, KOTODPBI MOXXET OBITh NMPOBEPEH aIMHHHCTPALUEH IIKOJBI TOATOMY
TeTpaaAu Uil KOHTPOJBbHBIX PAOOT JOJKHBI XPAaHUThCA B XMMHYECKOM KaOMHETE B TEUeHHE
yueOHOro roja.

HpI/I OLICHMBAHWU OTBCTA Y4YallCrocs H€O6XOZ[I/IMO YUYUTBIBATH Ka4YCCTBO BBIIIOJIHCHUA



paboTel 1o 3aaanusAM. KoHTpobHas paboTa OLEHUBAETCS B LIEJIOM.

Otrmerka «5»: JaH DOJHBIE OTBET Ha OCHOBE M3YYEHHBIX TEOPHH, BO3MOXKHA
HEeCYILIECTBEHHasl OLIMOKa.

OtmeTka «4»: A0NyCTUMO He 0Oolee TpexX HECYIIECTBEHHBIX OIIMOOK, WM OJHA
CYLIECTBEHHas!.

Otmerka «3»: paboTa BBINIOJIHEHA HEMOJHO (HO HE MEHee YeM Ha TpeTh), umerrcs 2-3
CyIIECTBEHHBIC OIIUOKUIIN 3-4 HECYIIECTBEHHBIC.

OtmeTka «2»: paboTa BBINOJIHEHA MEHBIIE YeM Ha TPETh, HE MPHUCTYIHI K BBIIOTHEHHUIO

paboTHI.

TecrupoBanue.

[Tpu ucriosb3oBarmu 100-0amTbHO# (TECTOBOM) MIKAJBI TPUHSTA CICYIOIAs CHCTEMA
nepeBoja e€ B 5-0apHy0 (IIKaTy aHATOTHYHO MOKHO UCIOJIB30BaTh MU ONpeAeTICHUN
MPOLICHTA BBIMTOJHEHHBIX 3aJJaHHH):

91 — 100 6ammoB (91 — 100 %) = «5»

71 — 90 6ammoB (71 - 90 %) = «4»

50 —-70 6amnoB (51 —70 %) = «3»

0 — 49 6amnoB (0 — 49 %) = «2».

KpuTepuu 1 HOPpMBI OLIEHKH 00Y4YAIOIIHUXCSI PelIaTh pacuyeTHbIE 3a1a4H.
OTMeTKa «5»: B TOTHYECKOM PACCYKICHUU U PEUICHUH HET OIIMOOK, YKa3aHbl €MHHIIBI
U3MEPEHUSI.
OtMeTKa «4»: B JOTHYECKOM PACCYKJICHUH U PEILIEHUHU HET CYIIECTBEHHBIX OLINOOK,
JIOITYIIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OMIMOOK.
OTtMmeTtka «3»: B pelIeHUH 3a7]aud ecTh 1-2 CcyliecTBeHHbIE OMNOKH, T0MyCKaeTCs
CylIeCTBEHHAs OIIMOKA B MATEMAaTUICCKUX PacyeTax.

OTMeTKAa «2»: 3a/la4ya HC pCIICHA W PCIICHA TOJITHOCTBIO HEBEPHO.

Kpurtepun u HOpMBbI OLIeHKH 00y4aomuXxcs 3a JJa0opaToOpHbIe H NPAKTHYECKHE
padoThbI.

IIpakTHyeckue padoThl MO XUMHUH BBHIIOJHSAIOTCS B TETPAAAX JUIS MPAKTUYECKUX paloT.
[Ipu onleHMBaHWK OTYETA IO BBIMOJHCHHUIO TPAKTHYECKON paboThl 0c000€ BHUMAHUE YACISCTCS
Ka4yeCTBY U MOJIHOTE CAMOCTOSTEIbHBIX BHIBOJIOB YUCHUKA.

KonunuecTBo mpakTrueckux paboT omnpeesneHo B IporpaMme.

B teuenne yaeGHOTO roja TeTpaau Uit MPAaKTHIECKUX PA0OT XpaHUTCS B LIKOJIE.



OT1MmeTka «5»:

-DKCIEepPUMEHT BBHITIOTHEH OTHOCTHI0. Clienanbl MpaBUiIbHbIe HAOTIOACHUS U BBIBO/IBI,

-9KCIIEPUMEHT OCYIIECTBIICH MO IJIaHy, C y4E€TOM TEXHHUKHA O€30MacCHOCTH W IPaBHII
paboThl CBellecTBaMU U pudopamu,

-TIPOSIBJICHBI OPTaHU3AIMOHHO-TPYAOBbIE YMEHHS (TIOJAEPKUBACTCS YUCTOTAa pabodero
MECTa,MOPSII0K Ha CTOJIe, 9KOHOMHO UCIOIB3YIOTCS PEaKTHUBBI).

-JIOTIYIIIEHBI He 00JIee IByX HECYIIECTBEHHBIX OIMOOK P 0(hOpMIIEHUN PabOTHI.

OT1MmeTKa «4»:

paboTa BBINOJNIHEHA, CIeJaHbl IPABUIbHBIE HAOMIOIEHUS U BBIBOJbI: SKCIIEPUMEHT
BBIMIOJTHEHHETIOIHO UM HaOII0Aa0TCs HECYIIIECTBEHHBIE OITHOKH B paboTe ¢ BEIeCTBAaMH U
npubopamu.

OT1MmeTka «3»:

OTBET HEMNOJHBINA, paboTa BBHINOJHEHA MPABUILHO HE MEHEE, YeM HArOJOBHHY, OMyIIeHA
CyIIIECTBEHHAs OLINOKa (B XOJ€ HKCIIEPUMEHTa, B 00bsicHeHuH, B oopmieHun padotsl, no Th
npu pabdoTe C BEHmeCTBaMU M NMPHOOpaMH), KOTOPYIO YYaILIHICS HUCHPABISIET MO TPeOOBAHUIO
yautens. Jlomyckaercs ohopmiienne paboTel 6e3 3anucy ypaBHEHUN peaKiuii.

DKCIEpUMEHT TOJHOCTHIO BBINIOJHEH B COOTBETCTBHHM C HMHCTPYKIHMSMH M TpaBUIAMH
TEXHUKH 0€30ITaCHOCTH, HO paboTa He oopmIIeHA.

OT1MmeTKa «2»:

BrimonHeHO MeHee OJIOBUHBI pabOTHI;

Jlomy1iieHsl ABe WK 0oJiee CyIIeCTBEHHbIE OIUOKU B XO/I€ SKCIIEPUMEHTA, B O0BSICHEHHH, B
opopmienun pabotsl, no Th mpu paborte ¢ BemiecTBamu U mpuOOpaMu), KOTOPHIE ydalluics
HE MOKET UCTIPABUTh.

VYyammumiicst He mpucTynui K padore.

Hapymenusi npaBus1 TeXHUKH 0€30MacHOCTH (UKCHPYIOTCH yUHMTeJeM B TeTPaasix
JISl IPAKTHYECKUX PadoT U YYUTHIBAKTCS NPH BHICTABJIEHUN OTMETKH.

OueHka yMeHM# pemiaTh IKCIIEPUMEHTAJbHbIE 3a1a4U

[Ipu omeHke >TOro yMeHHUs ClIeyeT YYUTHIBaTh HAOIIOJACHUS yYUTENS U MPEAbIBIIIEMbIC
YYaIIUMCSl pe3YyJIbTaThl BBIIOJHEHUS ONBITOB.

OT1MeTKa «5»:

[Inan pemenus 3a1a4m COCTaBJIEH MPABUIIBHO,

OCYILIECTBJICH MOA00P XUMUYECKUX PEaKTUBOB U 000PYI0BAaHUS,IKCIIEPUMEHT BBIIIOTHEH
ITOJIHOCTBIO,

JaHO ITOJIHOC 00BsCHECHUE U CICJIaHbI BBIBObI.



OT1MeTKA «4»:

IIJIaH PEIICHMS COCTaBJICH IMPABUIIBHO,

OCYILIECTBJICH MMOJ00P XUMUICCKUX PEaKTHBOB H 000Dy I0BAHUS,YKCIICPUMEHT BBIITOTHCH
MIOJIHOCTBIO,

JIOTYIIIEHO He OoJiee ABYX HECYIIECTBEHHBIX OMIMOOK (B O0BSICHEHUH U BBIBOJAX ).

Ot1MeTKAa «3»:

TUTaH PENICHHSI COCTaBIICH MTPABMIIBHO,

OCYIIIECTBJICH MO00P XUMHUYECKUX PEAKTHBOB M 000PYI0BaHUS,

HKCIIEPUMEHT BBIMOJIHEH HE MEHEe, YeM HAaloJOBHHY, JOIYIIEHA CYIIECTBEHHAas OIIMOKa
BOOBSICHCHUHU U BBIBOJIAX,

AKCIIEPUMEHT BBIITOJIHEH ITOJTHOCTBIO, OTUET HE COCTABIICH

JOTTYIIIEHBI HApPYIICHUS TEXHUKHA O€30MacHOCTH, DKCIIEPUMEHT BBIIOJIHEH ITOJTHOCTBIO,
CeNaHBIHECYIIIECTBEHHBIE OMNOKY B O0OBSICHEHUH U BBIBOJIAX.

Kputepun u HOpMBbI OlleHKHU 00y4aIOLIHXCS32 BbINOJTHEHUE NIPOEKTA.

OrMmerka "5" craBuTCH, €CJIU YYEHHK:

1. TIpaBuIBbHO IOCTABHII IIEITh, ONIPEICITHII 33191 BBITOJIHCHUS TIPOCKTA.

2. CoOmrofeHa TEXHOJIOTHS UCIIOTHEHUS MPOEKTA, BbIIEP>KaHbl COOTBETCTBYIOIINE STAIIBL.

3. IIpoekTt odhopMIIeH B COOTBETCTBUH C TPEOOBAHUSIMHU.

4. TIposiBICHBI TBOPYECTBO, HHUITMATHBA.

5. TlpenbsBieHHBIH TPOAYKT ACSITSILHOCTH OTINYACTCS BEICOKMM KaueCTBOM HCITOJIHEHUS,

6. COOTBETCTBYET 3asIBIICHHOI TeMe.

OrMmerka "4" craBUTCH, €C/IH YYCHHK:

1. [TpaBWIIBHO MOHSATHI 1IEJTb, 33]]a91 BBIIOTHCHHS ITPOCKTA.

2. CobmroieHa TEXHOJIOTUSI UCTIOTHEHUS IPOEKTa, ITAIbl, HO IOMYIIEHb HE3HAYNTEIbHBIC
OIIINOKHU,

3. Herounoctu B ohopMIICHHH.

4. IIposiBIIEHO TBOPYECTBO.

5. [IpenbsaBICHHBIA TPOAYKT NEATCILHOCTH OTINYACTCS BRICOKUM Ka4eCTBOM HCTIOTHEHUS
COOTBETCTBYET 3asBIICHHOU TeMe.

OrMmerka "3" craBuTCH, €C/IM YYCHHK:

1. TIpaBUIBHO OHSTHI LIEJTh, 33/1a4YH BBITIOJHEHUS IPOCKTA.

2. CoOmozieHa TEXHOJIOTUS BBIITOJIHEHHSI TIPOEKTa, HO UMEIOTCS 1-2 ommOKu B dTamax
Wi BO)OpPMIICHHUH.

3. CaMoCTOSITeNpHOCTh MPOSIBIICHA HAa HETOCTATOYHOM YPOBHE.

OrMmerka "2" craBUTCS, €CJIU YYEHHK:



HpOGKT HC BBIITOJIHCH HUJIK HC 3aBCPIIICH.

COHEPXAHUE YYEBHOI'O INPEJMETA «X1UMUS»

8 KUIIACC

IlepBOoHaYa/IbHbIE XMMUYECKHE TOHATUSA

[Tpeamer xuMun. Pons xuMuu B sxu3Hu yenoseka'. Tena u Bemectsa. OuU3nueckue CBONCTBA
BEIIIECTB. ATperaTHOe COCTOSIHUE BEIIECTB. XUMHS B CHCTeME HayK. UHCThIE BEIIeCTBa U CMECH.
CrocoObr  pazgenenusi cmeceid. [lpaBuna Oe3omacHOro oOOpaimieHUsT ¢ BENICCTBAMH U
naboparopHbIM o0opyaoBaHueM. [ToHsATHE 0 MeTOAAaX MO3HAHUS B XUMUHU.

ATOMBI U MOJIEKYNbl. XUMHYECKHE dJIEMEHThl. 3HAKU (CUMBOJIbI) XUMHUYECKUX JIEMEHTOB.
OtHocuTenbHas aromMHas wmacca. [IpocTele W ClOXKHBIE BelecTBa. ATOMHO-MOJCKYJISIPHOE
YUEHUE.

Xumuueckasi popMyina. BaleHTHOCTh aTOMOB XMMHYECKHUX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BewlecTB. OTHOCUTENbHAs MOJIEKYJsipHas Macca. MaccoBass J0Ji1 XUMHUYECKOIO
AJIEMEHTA B COCJIMHEHHH.

OuU3NYECKUE U XUMHUYECKHE SBJICHUs. XuUMHUYecKas peakuus. [Ipu3Haku XUMUYECKHX
peakuuii. YpaBHEHHMS XUMHUYECKHMX pEAKUUMHA. 3aKOH COXpPAHEHHsS MAacChl  BEILECTB.
Knaccudukanus XuMUuecKux peakuuii (COeIUHEHHs, pa3I0XKeHHs, 3aMelleHusl, 0OMEHa).

XUMHUYECKHN HKCIIEPUMEHT: 3HAKOMCTBO C XHMHYECKOH IMOCY/IOW, C MpaBUIaMu pabOThI B
nabopaTopun ¥ ipuéMamu oOpamieHus ¢ Ja0opaTOPHBEIM 000pYyIOBaHHEM; H3YUCHHUE U OIMCAHHE
bu3nyecKkux CBOMCTB 00pa3lioB HEOPraHMUECKUX BELIECTB; HaOMoaeHne (pru3nueckux (TUiaBiIeHue
BOCKa, TasHHUE JIbJIa, PACTUPAHUE caxapa B CTYIKE, KHIICHUE U KOHJIEHCAIIUs BOJIbI) U XUMUYECKHX
(ropeHue cBe4H, MPOKAITMBAHUE MEIHOM MPOBOJIOKHU, B3aUMOCHCTBUE MEJIa C KUCIIOTOM) SIBJICHUH,
HaOJII0/ICHWE W OMHUCAaHWE MPU3HAKOB NMPOTEKAHWs XUMHUYECKUX peakiuil (pa3jioxeHHe caxapa,
B3aMMOJICHCTBHE CEpHOU KHUCIOTHI C XJopuaoM Oapus, pasznoxenue ruapokcuna meau (II) mpu
HarpeBaHWU, B3aUMOJICHCTBHE 3keie3a ¢ pactBopoMm comu meau (II));u3ydenue crnocoOoB
paszencHusi cMecei (¢ TOMOINBI0 MarHuTa, (WIBTPOBAHWE, BBIAPUBAHWE, IUCTUIUISAINS,
xpomarorpadusi), MPOBEICHIE OUNCTKU MTOBAPSHHOM COJIM; HAOIIOICHUE W ONTUCAHUE PE3yJIbTaTOB
MIPOBEJICHUS OIbITA, WILTFOCTPUPYIOLIETO 3aKOH COXPAaHEHUsl MAacChl; CO3AAaHUE MOJEIEH MOJEKYJ

(ImapocTep>KHEBBIX).

BaskHeiilue npeacTaBuTe I HEOPraHUYECKUX BellleCTB
Boznyx — cmecwh ra3oB. CoctaB Bo3ayxa. Kuciaopon — 3leMEHT U MPOCTOE BEIIECTBO.

Haxoxaenune xuciopona B mpupoje, GU3HUECKue U XUMUYSCKUE CBOMCTBa. Peaknmu ropeHus




OPOCTBIX M CIOXHBIX BemecTB. CrnocoObl mMOJy4deHHs Kuciaopoga B jaboparopuud U
npoMelnuieHHOCTH. [IpuMenenue kucnopona. [lonstue 06 oxcumax. KpyroBopor kuciopoga B
npupoze. O30H — ajutoTpornHas MoAu(HUKaLUs KACIOPOIa.

TemnoBoit 3ddekr XuMHYecKOl peakuuu, TEPMOXMMHUYECKHE YypaBHEHHSA, OJK30- U
SHIOTEPMUYECKHE peakiuu. TOIMBO: yroiab M MeETaH. 3arpsi3HEHHE BO31yXa, YCHUIICHUE
MapHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIOsL.

Bonopon — anemeHT u npocroe BemecTBo. Haxoxienue Bogopojia B pupoae, puandeckue
Y XUMUYECKHUE CBOMCTBA (HA MPUMEPE B3aUMOACHCTBUS C HEMETAIUIAMU M OKCHUJIAMU METAJUIOB),
pUMEHEHHe, crocoObl nmonyuyeHus. [IoHsATHe 0 KUCI0TaxX U COMsX.

KomuuectBo BemnectBa. Momb. MossipHast Macca. 3akoH ABoraapo. MouspHbiii 00bEM ra3oB.
Pacuersl mo xummueckoil ¢opmyne. Pacuerbl maccoBod J0IM XMMHUYECKOTO 3JIEMEHTa B
COEJMHEHUM, KOJIMYECTBA BEILECTBA, MOJISIPHOM Macchl, MOJIIPHOrO oObema ra3o. Pacuérsl mo
XUMHUYECKUM YPAaBHEHUSIM.

®dusnyeckue cBoiictBa BoAbl. Boma. Ee cocraB, crpoeHue u MoJekyibl. Boma kak
pactBopuTtenb. PactBopel. [loHsITHE O HACBHIIEHHBIX W HEHACHIIIEHHBIX pacTBopax. [loHsTue
pacTBOpUMOCTH BellecTB B Boje. Pacuer mMaccoBoil J0iu BellecTBa B pacTBOpe (MPOLEHTHAs
KOHIIeHTpanusi). MaccoBasg A0 BellecTBa B pacTBOpe. XHWMHYECKHE CBOMCTBA BOJbI
(paznmokeHue, peaklUd C HATpUeM, OKCHIOM Kaiblms, okcugoMm cepbl (IV) peaknuum c
MeTaJlJIaM¥, KHUCJIOTHBIMA U OCHOBHBIMU OKcuaamu). [loHsaTrue 06 ocHoBaHUsX. Poik pacTBOpOB
B MPUPOJIC U B KU3HM uyejoBeka. KpyroBopoT Bozbl B pUpoJE. 3arpsi3HEHUE MPUPOIHBIX BO/I.
OxpaHa 1 0YMCTKA IPUPOJHBIX BOJ.

Baxkneiiimne kimacchl HeopraHuuyeckux coeauHeHuil. Kiaccudukamus HeopraHMYECKHUX
coequHeHuil. OKcuIBl: cocTaB, Kiaccupukanus (KUCIOTHBIC, OCHOBHBEIC, aM{(OTEpHbIEC,
HecosieoOpasyronue - Ha npumepe okcuaa yraepoaa (1) u okcuaa azora (I1)), HomeHkIaTypa.
[TonryuyeHne W XWMHUYECKHE CBOWCTBA OKCHUIOB (B3aUMOJECHCTBHE C BOJOW, KHUCIOTaMH,
nienouamu). OcHoBanus. Knaccudukanus ocHOBaHUM: MIENOYM M HEPACTBOPUMBIE OCHOBAHUSA.
Homenkiiarypa  oCHOBaHMIA. ®u3nyeckue W XMMHYECKHE CBOMCTBA  OCHOBaHMIA
(B3aMMOJICHCTBHE C OKCHUJIaMU HEMETAJIJIOB, KUCIIOTaMH, coyisiMu). [lomydueHne ocHOBaHUM.

Kucnotsl: coctaB, kinaccudukaiusi, HOMEHKIATypa, (pU3n4YecKrue U XMMHYECKHE CBOMCTBa
(B3auMOJICHiCTBHME C METaJlJIaMH, OCHOBHBIMH OKCHJIaMH, OCHOBAaHUSIMHU, COJISIMH, Ha IpUMEpE
COJITHOW U CEPHOM KUCIOT), criocoObl nmonyueHus. Pan aktuBnoctu metawioB H. H. bekerosa.
Conu (cpenHue): HOMEHKJIATypa COJIEM, CIOCOOBI TOJy4Y€HHUs, B3aUMOJEHCTBHE COJIEH C
MeTaJUIaMH, KUCIOTaMHU, LIEJI0YaMU U COJIIMU, IPUMEHEHHE.

[Tonstue 06 amdoTepHbIX TUAPOKCHUAAX (Ha MpPUMEpPE LMHKA U ATIOMUHUS): XUMUYECKUE

CBOICTBa (B3aUMOJICHCTBUE C KHUCIOTaMU U IIEJIOYAMM, pA3JOKEHUE IPU HArpeBaHUU) U



MOJIyYEeHHE.
['eneTnueckas cBsI3b MEXy KilacCaMl HEOPraHMYECKUX COCIMHEHUN. ['eHeTnueckue psiapl.
XUMHYECKUN IKCTICPUMEHT: KaueCTBEHHOE OIMPEICIICHUE COACPKaHMs KUCIOPOa B BO3IYXE;

MOJTydeHUE M W3YyYCHHUE CBOWCTB KHCIIOPOJA; HAONIOJCHHUE B3aWMOJCUCTBUS BEIIECTB C

KHUCJIOPOJIOM U YCIIOBUSI BOSHHUKHOBEHHMSI U IMPEKpalleHusi ropeHus (mokapa); 03HaKOMJICHUE C

o0Opa3liaMu OKCHIOB M ONHCAHME HMX CBOWCTB; MOJYyYEHUE W M3yYEHHE CBOICTB BOAOPOJA

(ropenue); HaOMIOIEHNE 00PA3IOB BENIECTB KOJIMYECTBOM | MOJIb; UCCIIEIOBAaHHE OCOOCHHOCTEH

pacTBOpPEHHUSI BEIIECTB C PA3JIMYHOM PACTBOPUMOCTBHIO; TPUTOTOBJICHUE PACTBOPOB C

OIpeICNIEHHOW MacCOBOM JIOJIE paCTBOPEHHOIO BENIECTBA; B3AUMOAEHCTBUAE BOJIBI C METAILIAMUA

(HaTpueM W KaubloyeMm) (BO3MOXXKHO HCIIOJIB30BAaHHWE BHJICOMATEPHAJIOB); ONpEICICHUE

pacTBOPOB KHCIIOT U INEJIOYEH C TIOMOIIBED WHIUKATOPOB; HCCICIOBAaHUE O00pa3IoB

HEOPTraHWYECKHUX BEIIECTB PA3IUYHBIX KJIACCOB; HAOIIOICHNE N3MEHEHHSI OKPACKU MHINKATOPOB

B pacTBOpax KHCIOT W IIeNouel; u3yueHue B3aumonerictBus okcuaa menu(ll) ¢ pactBopom

CEpPHOM KHUCIOTHI, KACIOT C METAJJIaMH, PEAKUUNA HEUTpaIU3aluy; MOJyYEHUE HEPAaCTBOPUMBIX

OCHOBAaHMM, BBITECHEHHME OJIHOTO MeETaJla JPYyrMM M3 pacTBOpa COJIM; pELICHHE

AKCIEPUMEHTAIBHBIX 3a7a4 N0 TeMe «BakHenmme KI1acChl HEOPraHUYECKUX COEAUHECHUIN.

IHepuoanyeckuii 3akon u Ileprnoanyeckas cucrema xumuyeckux djiemenTos /1. U.
MenpeneeBa. CTpoeHue aToM0OB. XUMUYeCcKasi CBA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBbie MOMBITKU KJIACCU(DHUKAIMA XUMUYECKUX 3JeMEHTOB. [IoHATHE O rpymnmax CXOMHBIX
AJIEMEHTOB (ILIEJIOYHBIE U IIEIOYHO3EMETbHBIC METAIIJIbI, TAJIOTE€HbI, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIe 00pa3yroT aM(pOTEepHbIE OKCUIBI U THAPOKCHUIBI.

[lepuonnueckuii  3aKoH. [lepuonnueckass  cucremMa  XUMHUYECKHX  DJIEMEHTOB
. 1. MenneneeBa. Koporkonepruonnas u jmuHHONepuogHas ¢popmsl [lepronndeckoit cucreMsl
xumuueckux ssiemeHToB Jl. M. MenneneeBa. Ilepuoast u rpynmbl. DPU3HYECKHN CMBICT
MOPSIIKOBOTO HOMEpPAa, HOMEPOB MEPUOIA U TPYIIIIHI JJIEMEHTA.

Crpoenue aromoB. CoctaB aToMHBIX sifep. M3otonel. DneKTpoHbl. CTpoeHUE 3JIEKTPOHHBIX
o0oiouek aroMoB TepBbIX 20 xumuueckux siemeHToB Ilepuommueckont cucremsr J[. U.
MenaeneeBa. XapakTeprUCTUKa XUMUYECKOT0 3JIEMEHTA MO €ro MoJioKeHuto B [lepuoanueckoit
cucteme 1. . Menaeneena.

3aKOHOMEPHOCTHU U3MEHEHHUSI CBOMCTB 3JIEMEHTOB MAJIbIX NIEPHOJIOB U IJIaBHBIX MOArPYIIL, B
3aBUCHMOCTH OT aTOMHOro (TMopsakoBoro) Homepa 3Hauenue Ilepmommueckoro 3akoHa u
[Iepnoanueckoil CUCTEMBl XMMHUYECKHMX 3JIEMEHTOB JUIA PAa3BUTHs HayKH U npaktuku. /. M.

MenzeneeB — y4E€HbIN U TPaXKJAHUH.



Xumunueckas CBS3b. KoBasienTHas (monstpHas u HEMOoJIsIpHast) CBS3b.
DIIEKTPOOTPULIATETLHOCTh ATOMOB XMMUYECKHX AJ1eMEHTOB. MIOHHas CBS3b.

Crenenn okucienus. OKHCIUTETLHO-BOCCTAHOBUTENIbHBIE peakiuu. [Iporeccsl okucieHus
1 BocCTaHOBJICHUSI. OKUCTUTENIN U BOCCTAHOBUTEIIH.

XUMHUYECKUN OSKCIEPUMEHT: H3ydeHHe OOpa3loB BELIECTB METAaUIOB M HEMETAIIOB;
B3aUMOJICHCTBUE TUJIPOKCUIA LIMHKA C pacTBOpaMU KUCIOT U LIEJIOYEHl; IPOBEIECHUE ONBITOB,
WJUTIOCTPUPYIOLIUX TIPUMEPHI OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIUN (TOpPEHHE, PEeaKIuu

Pa3I0KEHUsl, COCAUHEHMUS).

MexknpeamMeTHbIe CBSI3H

Peanmzanust MeXNpeIMETHBIX CBSI3€H NMPU M3YYEHWH XUMHH B § KIJIACCE OCYIIECTBISIETCS
4yepe3 HCIOJb30BAaHME KaK OOIIMX E€CTeCTBEHHO-HAYYHBIX TMOHATUH, TaK W IOHATHIA,
SIBIISTFOIIMXCSI CACTEMHBIMU JIJIs1 OT/ICTIBHBIX IPEMETOB €CTECTBEHHO-HAYYHOT'O IHKJIA.

OOmrre ecTecTBEHHO-HAYYHBIC MOHATHUS: HAyYHBIH (DaKT, THUIOTE3a, TEOPHs, 3aKOH, aHAIIU3,
CHHTE3, Kiaccu(uKauusi, NEePUOJUYHOCTh, HAONIO/IEHHE, HKCIEPUMEHT, MOJCINPOBAHHE,
U3MEpPEHUE, MOJICIIb, SIBIICHUE.

®dusnka: MaTepusi, aroM, OJJEKTPOH, NPOTOH, HEHUTPOH, WOH, HYKJIWJ, HW30TOIBI,
pPaZIMOaKTHBHOCTh, MOJIEKYyJa, JJIEKTPUYECKH 3apsi, BEIIECTBO, Telo, 00BEM, arperatHoe
COCTOSIHME BEUIECTBA, ra3, (pu3MyecKue BEIWYHMHBI, CIUHUIBI M3MEPEHHS, KOCMOC, IUIAHETHI,
3BE3161, CoHIIE.

buonorus: porocunres, npxanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MEHEPAIIbI, TOPHBIE TTOPOIBI, MTOJIE3HBIE HCKOTIAEMBIE,

TOILJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKasi peakust

[Iepnommueckuit 3akoH. I[lepuoaudeckas cucremMa xumudeckux sanemenTos 1. . Menneneesa.
Crpoenne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XMUMHUECKUX JIEMEHTOB MEPBBIX TPEX
HEepUOOB, KaaMs, KaJIbLMS U MX COCIMHEHUH B COOTBETCTBUU C IOJIOKEHUEM 3JIEMEHTOB B
[Teproanyeckoii cucremMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUIbl XUMHUYECKOM CBA3U. THUINBI KPUCTAUIMUECKUX PELIETOK,
3aBUCHUMOCTb CBOMCTB BEIECTBA OT THIA KPUCTAINIMYECKON PEILIETKN U BUJA XUMUYECKON CBSA3H.

Knaccupukanus © HOMEHKIATypa HEOPraHMYECKHMX BEIIeCTB (MeXAyHapolaHas U
TpUBHaAIbHAsA). XUMHUYECKHE CBOMCTBAa BELIECTB, OTHOCALIMXCSH K pPa3IMYHBIM KJlaccaM

HCOPTaHNYCCKUX COGI{I/IHGHI/Iﬁ, TCHCTUYCCKAs CBA3b HCOPTaHNYCCKUX BCIICCTB.



Knaccudukanus XxMMHUYECKUX PEAKLM MO pa3iMyHbIM MpU3HAKaM (110 YHCIYy U COCTaBY
YUacTBYIOIIMX B pEaKUUU BELIECTB, MO TEIUIOBOMY 3((eKTy, Mo H3MEHEHUIO CTeneHel
OKHCIICHUSI XUMHUYECKHX DJIEMEHTOB, M0 OOpPaTUMOCTH, O yYaCTHIO KaTalu3aropa). DK30- U
IHJIOTEPMHUUECKHE peakunu. TepMOXUMHUYECKUE YPABHEHUSI.

[Tonatue o ckopoctu xumuueckoil peakuuu. IToHarue 006 0OpaTHMMBIX U HEOOpaTHMBIX
XUMHUYECKHX peakuusx. [IoHsTHE O TOMOreHHBIX M TeTepOreHHBIX peakuusax. [lonarue o
XUMHYECKOM paBHOBecHH. CMeIleHHne XHMHUYEeCKOTO paBHOBecHs. (DakTophl, BIUSIONIME HA
CKOPOCTh XUMHUYECKOH PEaKIIMH U MOJIOKEHUE XMMUYECKOT'O PAaBHOBECHSI.

OKUCIINTENbHO-BOCCTAHOBUTENIbHBIE  PEAKLUH, JJIEKTPOHHBIA OaJlaHC  OKUCIIUTENIbHO-
BOCCTAaHOBUTENIbHOM peakiuu. CocTaBieHHE YpaBHEHUH OKHUCIMTEIbHO-BOCCTAHOBHUTEIbHBIX
PEaKIHii ¢ UCIIOIb30BAaHHEM METO/Ia AIIEKTPOHHOTO OaaHca.

Teopuss  PIEKTPONMTUYECKON  JUCCOUMAIMM.  DJCKTPOJTUTHYECKAss  TUCCOIUAIIHSL.
ONEeKTPOIUTHl U HEVIEKTPOIUThl. KaTHOHBI, aHMOHBL. MeXaHHW3M JAHUCCOLUAIMM BEIIECTB C
pasIMYHBIMM BUJAAMHU XUMHUYecKoW cBsi3u. Ilonsatue o cremenu auccouuanuu. CuibHbIE U
ci1a0ble IMEKTPOJIUTHI.

Peaknun nonHoro oOMeHa. YCIoBHS MPOTEKaHHWS PEAKUWH MOHHOTO OOMEHa 110 KOHIIA.
[TonHble M CcoKpall€HHbIE HOHHBIE YypaBHEHHs peakuuid. XHMMHUYECKHE CBOWCTBA KHUCIIOT,
OCHOBaHMH U coyiell B CBeTe MpejcTaBleHUuil 00 3iexkTpoiauTHyeckoi auccouuanuu. Cpena
pactBopa. KauecTBeHHbIE peakiny Ha KaTHOHBI U aHHOHBI: XJIOPHI-, OpPOMHI-, HOTUI-, CYTb(haT-,
KapOOHAT-, CHIIMKAT-, (hocdar- aHMOHBI; THAPOKCH I-MOHBI; KATHOHBI aMMOHUS, MAarHUS, Kb,
anmoMuHU, Kenesa (2+) u (3+), meau (2+), HMHKA, IPUCYTCTBYIOIIUE B BOJHBIX PaCTBOPaX.

XUMHUYECKUH SKCIEPUMEHT: O3HAKOMJICHHE C MOJAEISIMM KPUCTAUIMYECKUX PEIETOK
HEOPraHMYECKUX BELIECTB — METANIOB U HEMETaJlIoB (rpadura U anmasa), CIO0XKHBIX BELIECTB
(xJIOpuaa HATPH); UCCIIEOBAHUE 3aBUCHMOCTH CKOPOCTH XMMHUYECKOM PEAKIUU OT BO3ACHCTBHUS
pa3nUuUHbIX (DAKTOPOB; MCCIEIOBAHUE HJICKTPOIIPOBOJHOCTH PACTBOPOB BELIECTB, Ipolecca
JMCCOLMAlMU  KUCJIOT, wIeJo4ed W cojel (BO3MOXKHO HCIIOJIb30BAHUE BUIEOMATEPHAIIOB);
NPOBEJCHNE OIBITOB, WIIIOCTPUPYIOIIMX TPH3HAKA IMPOTEKAHUS pEaKIHii HOHHOTO OOMeHa
(oOpazoBanme oOcajika, BBIICICHHE Ta3a, OOpa30BaHUE BOBI); ONBITOB, HJUIIOCTPUPYIOIINX
pUMEpBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEAaKUUN (TOpeHHe, peakLUuu pPas3oKeHHs,
COEJIMHEHUS); PACIO3HABAHNE HEOPraHWYECKUX BELIECTB C IOMOIIbIO KaYECTBEHHBIX PEaKLUN

Ha WOHBI; pCIHICHUEC SKCIICPUMCHTAJIBHBIX 3aa4y.

HemeTtayuibl U UX coOeUHEHHUS
OOm1ast xapakTepucTHKa ranoreHoB. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTEePHbIE CTETICHN

okucinenus. CtpoeHne U (QU3NUYECKHUE CBOMCTBA MPOCTHIX BEHIECTB — TaJIOTEHOB. XUMHYECKUE



CBOICTBa Ha mpuMepe Xjopa (B3aMMOJEWCTBHE C METajUlaMU, HEMETaJIaMHd — BOJIOPOJOM U
KHUCTIOpOJIOM, Ienoyamu). XiopoBojgopona. ComnsHas KHCIOTa, XHUMHYECKHE CBOMWCTBA,
[oJlyyeHue, NpUMeHeHue. JleficTBue XJiopa U XJOPOBOJOPOAA HAa OpPraHuU3M 4YeJlOBeKa.
Baxuerime Xaopuasl U X HAXOKIECHUE B IPUPO/IE.

OObmass xapaktepuctuka o3meMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHSI AaTOMOB
KHUCJIOPOJIa M Cephbl. XapaKTepHbIE CTENIEHN OKUCICHUS.

Crpoenne u (pu3nyecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U CEPhl. AJUIOTPOITHBIC
Moau(UKAIMM KHUCIOpOAAa U cepbl. XHUMHUYECKHE CBOWCTBAa cepbl (B3aUMOJEUCTBUE C
HEMETaJUIaMH — BOJIOPOJIOM M KHCJIOPOJOM, METalllaMd, KOHIEHTPUPOBAHHBIMU a30THOU U
cepHoit kucnotamu). CepoBomopoi: cTpoeHue, (u3MUeckrue U XUMUYECKHE CBOMCTBa
(KUCIIOTHBIE U BOCCTAHOBUTENbHbIE CBOMCTBA). OKCHUJIBI CEPbl KaK MPEICTaBUTENN KUCIOTHBIX
okcuoB. CepHas KuCIOTa: (pU3UUYECKHE U XUMHUYECKHE CBOWCTBA (OOIIME M CrerupUIecKue).
Conu cepHOM KHCJIOTHI, KauyeCTBEHHas peakuus Ha cyiabpar-uoH. CepHHCTas KHCIOTA.
XUMUYECKUE peaklMH, JIekKAIIlhue B OCHOBE IMPOMBIIIJICHHOTO CHOc00a MOMy4YeHHsS] CEepHOMN
kucsoTel. Haxoxnenue cepbl U €€ coeaquHenuil B npupoae. [IpuMenenue cepol U ee CoeAMHEHU I
B OBITY U B MPOMBIIUIEHHOCTH. XUMHUYECKOE 3arpsi3HEHHE OKPYKAIOMIEH Cpeibl COeTMHEHUSIMU
cepbl (KUCIOTHBIE T0K/IU, 3arPSA3HEHHE BO3IyXa U BOJOEMOB), CIIOCOOBI €r0 MPeI0TBPAILLCHUSI.

OO0mas xapakTepucThKa 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB a30Ta U
dochopa, xapakTepHbIE CTETIEHU OKUCICHUSI.

A30T, pactipocTpaHeHue B IpUpojIe, PU3NYECKUe U XUMUUECKHE CBOMCTBA (B3aMOIeCTBIE
C MeTaJylaMd U HEeMeTa/llaMU - KHUCIOPOAOM M BOJOpoaoM). KpyroBopor a3ora B MpHpOJE.
AMMuak: (u3nuecKkue M XUMHYECKHE CBOWCTBAa (OKHCIEHHE, OCHOBHBIE CBOMCTBA BOJHOIO
pacTBopa), mojyyeHue U npumeHeHue. Coiau aMMOHMS: COCTaB, (PU3MUECKHE M XUMHYECKHE
CBOICTBa (pa3ioXkKeHHe, B3aUMOJCICTBIE CO IIerI04amMu), TpuMeHeHrne. KauecTBeHHas peakuus
HAa MOHBI aMMOHUS. A30THas KuClOTa, €€ (u3MUeckue W XMMHYECKHE CBOMCTBa (0OImue u
cnenuduueckue), noiaydenue. Hutparel (pasnoxkenue). Aszotucrtas kucinota. Vcnonb3oBaHue
HUTPATOB U COJIEH aMMOHMSI B Kaue€CTBE MUHEPAJIbHBIX yI100peHui. XUMUYECKOE 3arpsi3HEHUE
OKpY’KaroIllel cpeibl COEAMHEHUSIMU a30Ta (KUCIOTHBIE JT0KIH, 3arpsI3HEHUE BO3/yXa, [TOUBHI U
BOJ0EMOB).

®dochop, amnorponHbie Moaudukanuu (ochopa, Gu3MUECKHUE W XUMHUYECKHE CBOMCTBA
(B3aMMOJIECTBHE C METaIaMU, HEMETaJJIaMU, KOHIEHTPUPOBAHHBIMUA a30THOM W CEpHOM
kucnotamu). Okcupn dochopa (V), oprodochopHas kuciora: (HU3NYECKHE U XUMHUYECKHE
CBOIicTBa, nonyueHue. [IoHsATHE O MUHEPAIBHBIX YAOOpEeHUIX: HUTpAThl U docdatsl. [lonstue o
KOMIUIEKCHBIX ynoOpenusix. OOmas xapaktepuctuka snemeHToB [V A-rpymnmel. OcoGeHHOCTH

CTPOCHUA aTOMOB YIJIEpOoJa U KpPCMHMUA. Banenrunocts u XapPaKTCPHBIC CTCIICHU OKHCJIICHUA



aTOMOB yriiepoja u KpemHus. PacripocTtpanenue yriepoja B MPUPOJE, XapaKTepPHbIE CTEIEHU
OKHCJICHUS.

VYrnepoa, amnorponHsie Momudpuxanuu (rpadur, ammas), (puMUECKHME U XUMHUUYECKHE
CBOWCTBA  NPOCTBIX  BEHIECTB  (B3aWMOJEHCTBHE €  METa/UIaMH,  HEMETaJIaMH,
KOHIICHTPUPOBAHHBIMHU a30THOHM M cepHOM Kuciaoramu). Ancop6buus. KpyroBopot yriepona B
npupone. Oxkcuabl yriepojga, WX (PU3NYECKUE M XUMHYECKHE CBOWCTBa, IOJIy4YeHUE
U TpPUMEHEHHE, NCHCTBHE HAa OpPTaHM3M YEIOBEKa. DKOJOTMUYECKHE NpPOOJEeMbl, CBSI3aHHBIE C
okcunoMm yraepona(IlV); rumoresa riao0ampHOrO MOTEIUICHUS KIIMMATa; MapHUKOBBIA 3(QeKT.
YronpHas kucinora u e€ coid, uX (U3MYECKHMe W XUMHUYECKHE CBOICTBa, MOIy4YEHUE U
npuMmeHenre. KadyectBenHas peakuus Ha kapOoHAT-uoHbIL. Vcnonb3oBaHue kapOOHATOB B OBITY,
MeIUIUHE, TIPOMBIIIJICHHOCTH U CEIBCKOM XO3SHCTBE.

OOume mpeacraBneHust 00 0COOCHHOCTSAX COCTaBa W CTPOCHUSI OPTaHUYECKUX COCIMHEHHN
yriaepoaa (Ha MpuUMepe MeTaHa, OSTWUJICHA, JTaHOJA, YKCYCHOW KucIoThl. MX coctaB u
xummuueckoe crpoenue. Knaccudukamus opranmdeckux BemiecTB. [loHsTHE O OMONOrMYEcKH
BAXHBIX BEIIECTBAaX: JKHpax, OeNKax, yriaeBoJax — M HUX pPOJIH B JKU3HH YEJOBEKA.
MarepuanbHO€ €IMHCTBO OPTaHUYECKUX U HEOPTaHMYECKUX COSAMHEHUH.

Kpemuuii, ero ¢usnueckue M XMMHUYECKHE CBONCTBA (Ha NpUMEpPE B3aUMOJICHCTBUS C
MeTaJlJIaMi U HeMeTaJllaMu), TolydyeHue u npumeHeHue. CoelMHEHUs: KpeMHHUS B IMPHUPOJIE.
O6mme mnpencraBiaeHuss o0 oxcuge kpemHus(IV) u  kpemuueBod kucimore. CHIIMKATHI,
¢u3nUecKkne U XUMHYECKUE CBOWCTBA, NOJYYCHHUE U IPUMEHEHHUE B OBITY, IPOMBIIUICHHOCTH (B
MEJAMIIMHCKON, 3JEKTPOHHOW, CTPOUTENbHONH U Jp.). BakHeline CTpOUTENbHbIE MaTepUabL:
KepaMHKa, CTeKJIo, IIeMEeHT, OeToH, ene300eToH. [IpoOnembl 0e30macHOro0 MCHOIB30BaHUS
CTPOMTENBHBIX MaTEPHAIOB B TIOBCEAHEBHOM KU3HHU.

XHUMHUUYECKUH SKCHEPUMEHT: M3yyeHue 0Opa3lloB HEOPraHMYECKUX BEUIECTB, CBOMCTB
COJITHOM KHCJIOTBI, MPOBEJICHHWE KAaYeCTBEHHBIX pEaKIHMi Ha XJIOPUA-HUOHBI W HaOII0JIeHUE
NPU3HAKOB MX IMPOTEKAHMS; OMBITHI, OTpaxaromue (U3NUEeCKHe U XHUMHUYECKHE CBOMICTBa
raJIOTeHOB U MX COEJAMHEHHUI (BO3MOKHO MCIOJIH30BAHHE BUACOMATEPHAIIOB); 03HAKOMIICHHUE C
obOpasnamMu XJopui0B (TaJOTE€HUIOB); O3HAKOMJICHUE ¢ 00paslaMu cepbl M €€ COCIUHECHHUSIMU
(BO3MOKHO HCIOJb30BaHUE BUIEOMATEpPUAIIOB); HAOMIOACHHE IMpoliecca OOyIrIMBaHUS caxapa
o JCHCTBUEM KOHIEHTPUPOBAHHOW CEpHOIMl KHUCIOTHI; U3YYEHHE XHUMUYECKUX CBOWCTB
pa30aBIIEHHOW CEPHOM KHUCIIOTHI, MPOBEIECHUE KAYECTBEHHOW pEaKIHH Ha CyiabpaT-HOH H
HaOJI0ZCHNEe TIpU3HaKa e€ MPOTEKaHUs; O3HAKOMJICHHE C (DM3MYECKUMH CBOMCTBaMH a30Ta,
dochopa M HMX cOeaIMHEHHH (BO3MOXKHO HCIIOJB30BaHUE BHACOMATEPHAIOB), OOpa3lamMu
a30THBIX U (ochopHbIX ynoOpeHUil; MONydYeHHEe aMMHaka M H3y4YeHHE €ero CBOWMCTB;

IPOBE/ICHNE KaYeCTBEHHBIX PEAKIMi Ha MOH aMMOHHS H (QochaT-HoH ¥ M3ydeHHE MPU3HAKOB



UX MPOTEKAaHUSI, B3AUMOJICHCTBUE KOHIIECHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJbI0 (BO3MOKHO
HCIIOJIb30BAHKUE BUCOMATEPHUANIOB); U3yUYEHHE MOJIJeH KpUCTAJUIMYECKUX PEHIETOK anmasa,
rpaduTa; 03HaKOMJICHHE C IMPOIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECCTB AKTUBHUPOBAHHBIM
V€M U yCTPONMCTBOM IMPOTHUBOTa3a; MOJIyYCHHUE YIJIEKUCIIOrO ra3a U M3y4YeHHE €ro CBOICTB;
MPOBEJICHNE KaUeCTBEHHBIX PeaKInii Ha KapOOHAT- U CUIIMKAT-UOHBI U M3yYeHHE MPU3HAKOB MX
NPOTEKAaHUs; O3HAKOMJICHHE C TMPOAYKIHMEH CHJIMKAaTHOW MPOMBIINIJICHHOCTH; pELIeHUE

SKCIICPUMCHTAJIbHBIX 3a1a4d 110 TEMC «Baxueiimme HeMeTaIIbl U UX COCIUHCHU).

Metayibl M X COeITMHEHUS

OO0masgs xapakTepUCTUKAa XUMHUYECKHUX DJIEMEHTOB — METauIOB Ha OCHOBaHUU MX
nosnoxkeHuss B Ilepmomgmdeckor cucreme xummyeckux dsnaeMmeHToB JI. M. MenneneeBa u
ctpoeHnus aroMoB. CrpoeHue MeTauioB. Meramueckas CBA3b U MeTajuIMYecKas
KpUCTaJUIMYECKas: pele€TKa. JNEKTPOXUMUYECKUM PsJ HANPSIKEHNH MeTauioB. dusndyeckue u
XUMHUYECKHE CBOMCTBA METAJUIOB (B3aUMOJIEUCTBHME C KHUCJIOPOIOM, BOIOM, KHUCIOTaMH).
OO0mue criocoObl moydeHus MeTaioB. [IoHsATHE O KOPPO3UH METANIOB, OCHOBHBIE CIIOCOOBI
3alUTHl UX OT KOppo3uu. CruiaBsl (CTajib, YyTryH, JIOPATIOMUHMNA, OpOH3a) U UX IPUMEHEHUE B
OBITY U IPOMBILUIEHHOCTH.

[[lenounsie MeTauibl: nosioxkenue B [lepruoanueckon cucteMe XumMuyeckux anementos /1. U.
MenneneeBa; crpoenue aroMoB. Haxoxknenue B mnpupone. dusnyeckne U XUMUYECKHE
CBOMCTBA (Ha MpuMepe HaTpus U Kanusi). OKCUIbl U THJIPOKCUABI HaTpus U Kanus. [Ipumenenue
LIEJIOYHBIX METAJVIOB U UX COCIUHEHUM.

[I{erounO3eMENBHBIE METAJUIBI MAarHUM M KaJIBIIMI: 10JI0KeHUE B [leproandeckoil cucreme
xuMudeckux siemMeHToB J[. M. MenpeneeBa; CTpoeHME MX aTOMOB; HaxO0XICHUE B MPUPOJE.
®usnyeckue U XMMUYECKHE CBOMCTBA MarHus W Kajblus. BakHellne COeIMHEHHs KallbLUs
(oxcua, THAPOKCHUL, cosn). KECTKOCTh BOBI M CIIOCOOBI €€ YCTpaHEHHS.

Amomunuii: nonoxenue B llepuogmueckod cucreMe xuMuueckux dnemeHtoB . U.
MenpeneeBa; CTpo€HUE aToMa; HaXOoXkJAeHUE B Ipuponae. PU3ndyeckue 1 XMMUYECKHE CBOMCTBA
aItoMUHUS. AM(pOTEpHbIE CBOICTBAa OKCHJIA U TMJIPOKCUAA AIIFOMUHUS.

XKeneso: mnonoxenue B Ilepuognueckoi cucreme xumuyeckux saementos [l M.
MenzeneeBa; CTpo€HUE aToMa; HaXOoXkJAeHUE B Ipuponae. PU3ndyeckue 1 XMMUYECKHE CBOHMCTBA
xKesesza (B3auMOJIEHCTBUE C METaJlJIaMH, KUCIOTaMU U coyisiMu). OKCHJbI, THAPOKCUABI U COJIU
xenesa(ll) u xxenesa(Ill): cocras, cBoiicTBa U OTy4YEHUE.

XUMHUYECKUH SKCIEPUMEHT: O3HaKOMJIEHHE ¢ oOpa3llaMd METaJZIOB M CIUIaBOB, HX
(u3NYECKUMHU CBOMCTBaAMH; MH3Y4YEHHE pPE3YyJIbTaTOB KOPPO3UM METAIIOB  (BO3MOYKHO

WCIIOJIb30BAaHUE BUJIEOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIa KAJIbLIUSI U HATPUS



C BOJIOY (BO3MOXKHO HCIIOJIb30BAaHKUE BUICOMATEPHAJIOB); UCCIICIOBAHIE CBOMCTB KECTKON BOJIBI;
nporecca TOPEHUs JKele3a B KHUCIOpoJe (BO3MOXKHO HCIIOJIb30BAaHHE BHUICOMATEPHAIIOB);
IMPU3HAKOB NPOTCKAaHHUA KaYCCTBCHHBIX peaKHI/Iﬁ Ha NOHBI (MaI‘HHH, Kajlblys, aJJIOMUHHKSA, IUHKA,
xenesa(ll) m xenesa(Ill), menu(Il)); nabGmromeHue W omucaHuUE NPOLIECCOB OKPAITMBAHUS
IUIAMEHH MOHAMH HATpHs, KaJlus W KaiblMs (BO3MOXXHO HCIOJBb30BaHUE BUIICOMATEPHAJIOB);
UCCIIeIOBaHHE aM(OTEPHBIX CBOMCTB T'MJIPOKCHIA AIFOMUHUS M THIPOKCHA IIMHKA, PEUICHHUE

SKCIICPUMCHTAJIBHLIX 3aJ1a4 110 TCMC «Basxkaenne MeTaiisl ¥ UX COCAUHCHUA.

XuMus M OKpy:KamoLas cpeia

HoBrle marepmanel um TexHosoruu. BemectBa M marepuanbl B IOBCEAHEBHOM JKU3HU
yesoBeKka. XUMUs U 310pOBbe. be3onmacHoe MCIOIb30BAHNE BEIIECTB U XUMUYECKUX PEAKLIUN B
obiTy. IlepBast momomb IpU XMMHUYECKHX OKOrax M oTpaBiieHHsX. OCHOBBI 3KOJOIMYECKON
IPaMOTHOCTH. XHUMHMUYECKOE 3arpsi3HEHHE OKpyKaroliei cpensl (mpeaenbHas AOMyCTHMast
koHueHTpanus Bemects — [1JIK). Posib xumuu B perieHnn 3K0J10rn4eckux npooiem.

[IpuposHblE MCTOUYHUKH YIJIEBOJOPOAOB (Yrojib, MPUPOAHBIN ra3, HEQTH), MPOAYKTHI HUX
nepepadoTKH, UX POJIb B ObITY U IPOMBIIIJICHHOCTH.

XUMHUYECKUH SKCIIEPUMEHT: U3ydyeHue oOpa3loB MaTepHasioB (CTEKJIO, CIUIaBbl METAJIIOB,

MOJIMMEPHBIE MAaTEPHAIBI).

MesxknpeaMeTHbIe CBSI3H

Peanuzanus MEXNpeaAMETHBIX CBSI3€H NPU M3YYEHUM XUMHUHM B 9 Kilacce OCYyILECTBISETCS
yepe3 UCIOJb30BaHHWE KaK OOIIMX ©CTECTBEHHO-HAYYHBIX IOHATHH, TaK W TOHSITHIA,
SIBJISTFOLIIMXCSI CHCTEMHBIMU JIJIsl OT/ICIIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O IIHUKJIA.

OOu1re ecTecTBEHHO-HAYYHbIe MOHATHUS: Hay4yHbIH (aKT, FMIOTE3a, 3aKOH, TEOPHsl, aHAIU3,
CUHTE3, KIacCH(PUKAIUs, NEPHOANYHOCTh, HAONIOJACHHUE, OKCIICPUMEHT, MOJCIUPOBaHNE,
U3MEpPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBINA 2P PEKT, TEXHOJIOTHSI, MATEPHAIIBL.

®usuka: MaTepus, aroM, OJEKTPOH, TPOTOH, HEHTPOH, WOH, HYKIHI, H3O0TOIIBI,
pPaaMOaKTHBHOCTb, MOJICKYJa, OJJIEKTPUYECKUH 3apsja, NPOBOAHUKH, IIOJYIPOBOJHHKH,
JMIJIEKTPUKY, (OTOIEMEHT, BELIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHHME BEIECTBa, TIas,
pacTBOp, PacCTBOPUMOCTh, KPUCTAIMYECKAs PEIIETKA, CIUIaBbl, (U3UYECKHEe BEITUYHHEI,
€IMHULIBI U3MEPEHHsI, KOCMUUYECKOE IPOCTPAHCTBO, IIaHEThI, 3BE3/b1, COoNHIIE.

buonorus: ¢ortocunTes, apIxaHue, OHocdepa, IKOCHCTEMa, MUHEpaIbHBIE YIOOpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BEIICCTBA.

I'eorpagus: armocdepa, runpochepa, MUHEpasbl, TOPHbIE OPO/IbI, NIOJIE3HBIE UCKONIAEMBbIE,

TOIUINBO, BOOAHBIC PECYPCHI.



TpeGoBanus K NpeIMeTHBIM pe3y/ibTaTaM OCBOCHHMS Y4eOHOro mpeaMera «XHMHA»,
pacnpeejeHHbIe 110 rogaM 00y4eHust

PesynbTarel o rogam GOpMyIUPYIOTCS 110 MPHHIIUITY JO0ABJICHUS HOBBIX PE3yJIbTaTOB OT
roja K rojay, yXe Ha3BaHHbIE B MPEIbIAYIIMX r0Jax MO3WILMU, KaK MPABUIIO, JOCIOBHO HE
MOBTOPSIIOTCS, HO YYHUTHIBAIOTCA (PE3yJNbTaThl OYEPEAHOr0 roja MO YMOJYAHUIO BKIIOYAIOT

pe3yNabTaThl MPEIbIAYIINX JIET).

8 KUIACC

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHX TMOHSITHI: aToM, MOJEKyla, XUMHYECKUN
9JIEeMEHT, MPOCTOE BEILIECTBO, CJOYKHOE BEIIECTBO, CMeCh (OJHOPOAHAS M HEOAHOPOIHAS),
BaJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsi U MOJIEKYJISIpHAsi mMacca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBasi JOJiI XUMHUYECKOTO JIEMEHTa B COCIWHEHUM, MOJISPHBIN 00BEM,
OKCHJI, KUCJIOTa, OCHOBAaHUE, COJIb, JIEKTPOOTPULIATEILHOCTh, CTENICHh OKUCICHHS, XUMUYECKas
peakiusi, KiaccuUKalMs peakuil: peaklud COCIUHEHHS, PEaKIUU pa3JoKEHUs, peakluu
3aMeIIeHUs], PEaKIIMi 00MEeHa, YK30- U SHJOTEPMHUYCCKHIE PEAKIINH; TSTUIOBOW YPPEKT peaKkinu;
AJIPO aToMa, JIEKTPOHHBIN CIION aToMa, aTOMHas OpOUTalb, paluyC aToOMa, XUMUYECKasl CBS3b,
NoJIsIpHasl U HEMOJspHas KOBAJICHTHAas CBSI3b, MOHHASA CBS3b, MOH, KaTHOH, aHHOH, PacTBOp,
MaccoBast 10Jis BellecTBa (MIPOLIEHTHAs KOHIICHTPAIs) B PaCTBOPE;

WJUTFOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUH (CM. 1. 1) U IPUMEHSITh 3TH
MOHSTHUS TIPU OMKMCAHUH BEIIECTB M UX MPEBPAIICHUI;

UCIOJIb30BaTh XMMHUECKYI0 CUMBOIIMKY JISI COCTaBIEHUS (DOPMYII BEIIECTB, MOJCKYISIPHBIX
YpaBHEHUU XUMHUYECKUX pEaKLUid, 2IEKTPOHHOTO OanaHca;

OMpENEeNsATh BaJEHTHOCTh AaTOMOB OJJIEMEHTOB B OHHApHBIX COCAMHEHUSX; CTENEHb
OKHUCJICHUS 3JIEMCHTOB B OMHAPHBIX COCIMHEHUSX C ONMOPOW HA ONPEICIICHUS, B TOM YHCIIC
CTPYKTYpHUPOBAHHBIE, MPUHAJUICKHOCTh BEIIECTB K OMpPENEIEHHOMY KJIAcCy COCIUHEHHH I0
dbopMynaM; BUJ XUMUYECKOU CBSA3U (KOBAJICHTHAs! U MOHHAs) B HEOPTaHUUECKUX COCAMHEHHUSIX;

MMETh TPEACTABICHHE O CHUCTEME XHUMHYECKHUX 3HAHUH, YMETh C IOMOIIBIO YUHUTEIS
MPUMEHSATh CUCTEMY XUMHUUYECKUX 3HAHHUH, /ISl YCTAHOBJICHHUSI B3aMMOCBSI3H MEXKIY U3yYE€HHBIM
MaTepuajioM W TMpH TMOJYyYEeHUH HOBBIX 3HAHHWI, a Takke MNpu pabdoTe ¢ HUCTOYHUKAMU
xumudeckor uHpopmanuu. OpuEeHTHUPOBATHCS B MOHATHUSX U ONEPUPOBATH UMU Ha 0a30BOM
YPOBHE, PUMEHSTH MPU BHITIOJTHCHUH YU4SOHBIX 3aJaHUIA U PEIICHUHN PACUYCTHBIX 33]1a4 C OTIOPOH
Ha aJTOPUTM Y4YEOHBIX JCHCTBHIA W3YYCHHBIC 3aKOHBI M TCOPHH: 3aKOH COXPAHCHHS MacChl,
[Tepuoanueckuii 3axkon JI.JMI. MenzeneeBa, 3aKOH IOCTOSHCTBA COCTaBa, 3aKOH ABOraipo;
aTOMHO-MOJIeKyJsipHast Teopusa. CoOOTHOCUTH 0003HAUYEHHS, KOTOpbIE HMMEIOTCS B Taduuie

«llepuogmueckas cucrema xumuueckux daemeHToB [[. W. MenaeneeBa» ¢ YHUCIOBBIMHU



XapaKTepUCTUKAMU CTPOEHHS aTOMOB XHMHYECKHX 3JIEMEHTOB (COCTaB U 3aps] sijapa, odliee
YHCJIO AJIEKTPOHOB U paclpeielieHue UX MO 3JIEKTPOHHBIM CII0sM);

KJIaCCU(UUUPOBATh XUMHUYECKUE DIIEMEHThl; HEOPraHUYECKHE BELIECTBA; XUMHUYECKHE
peakiuu (10 YMCIy U COCTaBY YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY Y(PQEKTy, Mo
U3MEHEHUIO CTETIEHU OKUCIICHUSI XUMUYECKUX 3JIEMEHTOB) C OIIOPOIl Ha CXEMBI;

XapaKTepu30BaTh (OMUCHIBATH) OOIINE XMMUYECKHE CBOICTBA BELIECTB Pa3IMYHBIX KJIaCCOB,
NOATBEP)KJasi ONHMCAaHME IMpPUMEPAMHM  MOJEKYJISpPHBIX  yYPAaBHEHHUH  COOTBETCTBYIOIIMX
XUMUYECKHUX PEAKLIUN C OTIOPOM HA CXEMBI;

IIPOrHO3MPOBaTh CBOMCTBA BEIECTB B 3aBUCUMOCTH OT MX COCTaBa M CTPOCHMS;
BO3MO)XHOCTH IPOTEKaHUS XHMHUYECKUX IIPEBPALLEHUN B PANIMUHBIX YCJIOBHUAX IOCIIE
IPEJIBAPUTENLHOTO 00CYK/IEHUS C TIE1aroroM;

BBIUUCIISATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MaccChl BELIECTB; MACCOBYIO JI0JIO
XMMHUYECKOTO 3JIeMEeHTa MO (opMyse COECIUHEHHS; MAacCOBYIO JIOJIO BEIECTBAa B PacTBOPE;
IIPOBOAMTH PACUETHI 110 YPABHEHHUIO XUMUYECKON PEAKIIMY C OIIOPOU Ha aJITOPUTM;

MPUMEHITh OCHOBHBIE ONEPALUU MBICIUTENbHON JESITENIbHOCTM — aHalu3 U CHUHTES,
CpaBHEHHE, 0000IIeHHe, CcHUCTeMaTu3alus, KilacCu(UKAIMs, BBIABICHHE  IPUYHHHO-
CJIEJCTBEHHBIX CBSA3€H — JUIsl U3yYEHUS CBOMCTB BEIIECTB U XUMUYECKUX PEaKLU; €CTECTBEHHO-
Hay4yHble METO/Abl IO3HAHUS — HAOIIOACHUE, H3MEpEeHHe, MOJAEIMPOBAHUE, HKCHEPUMEHT
(peaJIbHBIN M MBICIIEHHBIH) 1I0J1 PyKOBOJICTBOM II€/1arora;

CIIeZIOBATh MPaBHUJIaM TIOJIB30BAHUS XUMHUECKOW MOCYI0H U 1ab0paTopHbIM 000pyI0BaHHEM,
a TakkKe IpaBWiaM oOpallleHUs C BEIIeCTBAMM B COOTBETCTBUM C HWHCTPYKLHSAMHU IO
BBITOJIHEHHIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB IO MOJIyYEHHIO U COOMPAHUIO T'a3000pa3HbIX
BEIECTB (BOJAOPOAA M KHUCIOPOAA), MPUTOTOBICHUIO PACTBOPOB C ONPENCIEHHONM MacCOBOU
J10Jiell pacTBOPEHHOTO BEIIECTBA; IJIAHUPOBATh M MPOBOJUTH XMUMHUYECKHE SKCIIEPUMEHTHI 110
pacro3HaBaHMIO pAcTBOPOB WIEJIOYeH M KHUCIOT C [OMOIIBIO MHIUKATOpPOB (JIAKMYyC,
beHondranent, METUIOPAHXK U Jp.), HOATBEPHKAAIOLUINX KaUeCTBEHHBIH COCTaB HEOPIraHUYECKUX

BEIECTB (KaueCTBEHHBIC PEAKIIMKM Ha MOHBI) 1OJ] pyKOBOJCTBOM Tearora.

9 KIIACC

pacKpbiBaTh CMBICI OCHOBHBIX XMMHUYECKUX TIOHATUN: XMMHYECKUW ODIIEMEHT, aToM,
MOJIEKYJIa, HMOH, KaTHOH, aHWOH, IIPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, BaJEHTHOCTD,
AJIEKTPOOTPHUIIATEIIbHOCTD, CTENEHb OKHUCICHUS, XUMUYECKasl peaKIus, XUMHYECKas CBS3b,
TeII0BOM 3 (HEKT peakinu,MOJb, MOJSPHBIA 00BEM, PACTBOP; IEKTPOIUTHI, HEANEKTPOIUTHI,
JNEKTPONUTHYECKAsT TUCCOLMAIMS, PEaKIMd HOHHOTO OOMEHa, KaTallu3aTop, XUMHUYECKOe

PAaBHOBECCHUC, O6paTI/IMI)I€ u H606paTI/IMI)I€ pC€akuuu, OKHCIUTCIbHO-BOCCTAHOBUTCIIBHBIC



pEeaKklUMH, OKHUCIUTENIb, BOCCTAHOBUTENb, OKHUCIEHHE M BOCCTAaHOBJICHUE, aAJJIOTPOIMS,
aM(pOTEepHOCTh, XMMHUYECKasi CBS3b (KOBaJECHTHAs, MOHHAs, METANIN4ecKas), KpUCTalINuecKas
pemérka, KOppo3usi METaJUIOB, CIUIABbl; CKOPOCTb XHUMHUYECKOW pEaKIUH, MpeneabHO
nonyctumas koHuentpamus (I1IJK) Bemecta;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUH (CM. 1. 1) U IPUMEHATH 3TH
HOHATHS NIPU OMMCAHUM BELIECTB U UX MPEBPAILCHUH;

HCIOJIb30BaTh 3HAKM U CUMBOJIBI JJi (PUKCALMK PE3YyJbTAaTOB HAOIIOACHUN, COCTaBICHUS
(dopMyn BEIIECTB W YpPaBHEHUM XHUMUYECKUX PEAKIMUI, 3amucy JAaHHBIX YCIOBUHM 3ajaad.
Hcnonb3oBath 0003HaueHusi, wumeromuecs B Ilepuonuueckoil cucreme u  Tabnuue
pPacTBOPUMOCTH KHUCIIOT, OCHOBAHUI U COJIel B BOJIE /ISl BBHIIIOJIHEHUS 3a/1aHUM.

OIpEAEIATh BAaJEHTHOCTh U CTENEHb OKHUCIEHUS XMMHUYECKHUX JJIEMEHTOB B COEIMHEHUSX
Pa3IMYHOIO COCTaBa; IPUHAUIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy COEIUHEHUHN C
ONOpOl Ha OIpenesieHusi, B TOM 4YHCIE CTPYKTYpUPOBaHHbIC, BHJIbI XUMHYECKOW CBSI3U
(KOBaJIeHTHasl, MOHHAs, METAJUIMYECKas) B HEOPraHMYECKUX COEAMHEHUAX; 3apsii HOHA IO
XUMHUYECKON (opMyse; XapakTep cpeAbl B BOJHBIX pacTBOpax KHUCIOT M IIeJoueH, THUIl
KPUCTAJIIMYECKON pelIETKN KOHKPETHOI'O BEIIECTBA;

packpeiBath cMmbica Ilepuoauueckoro 3akona J[.M. MenzaeneeBa U JI€MOHCTPUPOBATh €roO
[IOHUMaHME: OIUCBIBaTh M XapaKTepu3oBaTh TabinuHyro Qopmy I[lepuoanueckoil cucTembl
XUMHYECKHX JJIEMEHTOB: pa3jinyarh MOHATHS «TJaBHas moAarpynna (A-rpymnma)» U «mo0odHas
noarpynna (b-rpynma)», maneile u 0OJbIIME TEPHOJBI; COOTHOCHTH 0003HAUEHUS, KOTOPBIC
UMEIOTCA B IMEPHOAMYECKON TabiuIe, C YUCIOBBIMH XapaKTEpUCTHKAMHU CTPOEHHUS aTOMOB
XMMHUYECKHX 3JEMEHTOB (COCTaB U 3aps] A1pa, oOlee YUCI0 3JIEKTPOHOB M pacIpeesieHue ux
[0 DJEKTPOHHBIM CJIOAM); OOBSCHATH OOIMe 3aKOHOMEPHOCTH B HM3MEHEHHUH CBOWCTB
XUMHYECKHX AJIEMEHTOB U UX COEIMHEHUN B MpesesiaX MajblX NEPUOAO0B U INIABHBIX MOATPYIII C
y4€TOM CTPOEHUS X aTOMOB;

KJaccu(UIUpPOBaTh XMMUYECKHE HJIEMEHThI, HEOPraHMYeCKHE BEILIeCTBa; XHMUYECKHE
peakiuu (110 YKCIy U COCTAaBY YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY Y(PQEKTy, Mo
M3MEHEHUIO CTENICHEN OKUCIEHHSI XUMUYECKUX JIEMEHTOB) C OIIOPON HA CXEMBI;

XapakTepu3oBaTh (OMUCHIBAaTh) 0OLIME U crenu(pUIecKue XUMUYECKUEe CBOMCTBA BEIIECTB
pa3IMYHbIX KJIACCOB, MOATBEPIKIasl OMMCAHUE IPUMEPAMH MOJIEKYJIIPHBIX U HOHHBIX YpaBHEHUM
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI C ONIOPOM Ha CXEMBI;

COCTABJIAITh YPAaBHEHUS DJIEKTPOJMTHUYECKOW IMCCOLMALMM KHCIOT, IIEJIOYEH M COJICH;
IOJHBIE M COKpAlIEHHbIE YypaBHEHHWs peakUuil HMOHHOIO OOMEHa; YypaBHEHHs peakiuii,
HOJATBEPKJAIOIIMX CYIIECTBOBAHME T'€HETHYECKOH CBS3M MEXIY BELIECTBAMHU DPA3JIMYHbIX

KJIACCOB;



pacKpblBaTh  CYIIHOCTb  OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUN  IOCPENCTBOM
COCTaBJICHUS JIEKTPOHHOI0 OajlaHCca ITHX peakluii;

IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOEHHs; BO3MOXKHOCTH
NPOTEKAHUSI XUMUYECKUX MTPEBPAIEHUH MTOCIIE IPEIBAPUTEIHHOTO 00CYKICHHS C TIEJarOroM;

BBIYHCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MaccChl BEHIECTB; MAaCCOBYIO JIOJIIO
XMMHUYECKOTO 3JIeMEeHTa MO0 (opMyse COECIUHEHHS; MAacCOBYIO JIOJIO BEIECTBAa B PacTBOPE;
IIPOBOJIUTH PACUETHI 10 YPABHEHHUIO XUMHYECKOU PEAaKIIMU C OIIOPO Ha aITOPHUTM;

CIIeZIOBATh MPaBHJIaM TIOJIB30BAHUS XUMHUECKOW MOCYI0H U 1ab0opaTopHbIM 000pyT0BaHHEM,
a TakkKe IpaBWiaM oOpallleHUs C BEIIeCTBAMM B COOTBETCTBUM C HHCTPYKLHSAMHU I10
BBINOJIHEHHIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB IO MOJIy4YEHHIO U COOMPAHUIO T'a3000pa3HbIX
BELIECTB (AaMMHUAKa U YIJIEKUCIIOTO rasa);

IIPOBOJUTh PEAKLMK, IOATBEP/KIAIOIINE KAYECTBEHHBIM COCTAB pAa3JIMYHBIX BEILECTB:
pacrio3HaBaTh ONBITHBIM MYyTEM XJIOpUI- OpoMHI-, MOAMI-, KapOoHat-, ¢ocdar-, cUIMKaT-,
cyiabdar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHHUS M HOHBl M3YYEHHBIX METaJJIOB,
IIPUCYTCTBYIOIIKE B BOJHBIX PACTBOPaX HEOPIaHMYECKUX BEILIECTB;

IIPUMEHATh OCHOBHBIC OII€pAallMU MBICIUTEIBHON JAEIATEIBHOCTH — AHAJIW3 W CHHTES,
CpaBHeHue, 0000IEeHHEe, CUCTEMATU3alMIO, BBIABICHUE MPUYMHHO-CIEICTBEHHBIX CBS3ed — Juis
M3y4YEHUS CBOMCTB BEILECTB U XMMHUYECKUX PEAKLMH; €CTECTBEHHO-HAYYHbIE METO/bI TO3HAHUS —

HaOJI0ICHNE, U3MEPEHNE, MOIETMPOBAHNE, SKCIIEPUMEHT (PEeabHbIM U MBICICHHBIN).






TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KonnuectBo yacos
Ne Tema yaeGHOTO Tpaxria | Korrpon S0P/ JlesITenbHOCTD YUl
/1 3aHATHS HOP B
Bcero | eckue bHBIC
paboTel | paboThI
Paznei 1. IlepBoHayaibHble XUMHYECKHE TIOHSITUS
1.1 Xumusa — 7 2 bu6nmoreka [IOK 1) YcranaBnuBaeT 0¥
Ba)kHas 00J1acTh https://m.edsoo.ru/ff | Mmexnay yuuteneM u of
€CTECTBO3HAHUS U 0d210c CIOCOOCTBYIOIIUX 103
MPaKTHYECKON https://m.edsoo.ru/ff | yuammumucs TpeboBan
NEeATEIbHOCTH 0d227e 2) IIpuBnekaeT BHUMA
YenoBeKa. https://m.edsoo.ru/ff | HeHHOCTHOMY aCHEKT
0d23dc SIBIICHUH, TIOHSATHUH, TIf
https://m.edsoo.ru/ff | 3) ®opmupyet y 00yu
0d26ca u 6e301acHOro 0opas:
https://m.edsoo.ru/ff | 4) Ctpout BocniuTare:
0d28c8 KYJIbTYPHBIX pa3nyu!
WH/IMBUYaJIBHBIX OCO
1.2 | BemectBa u 14 1 bubnuotexa [JOK 1) ®opmupyeT y 00yy
XUMHYCCKHE https://m.edsoo.ru/ff | u 6e30macHOTO 00pa3:
peaKIuu. 0d2a6¢ 3) [IpuBnekaeT BHUMA
https://m.edsoo.ru/ff | meHHOCTHOMY acHEKT!
0d2be8 SIBJICHHH, TIOHSATHH, TIf
https://m.edsoo.ru/ff | 4) Ctpout BoctiuTare:
0d2a6c KYJIbTYPHBIX pa3JInyu!
https://m.edsoo.ru/ff | nHAMBHITyaTBHBIX OCO
0d2d50
https://m.edsoo.ru/ff
0d2eae
https://m.edsoo.ru/ff
0d323c
https://m.edsoo.ru/ff
0d350c
https://m.edsoo.ru/ff
0d5230
https://m.edsoo.ru/ff
0d37fa
https://m.edsoo.ru/ff
0d3al6
https://m.edsoo.ru/ff
0d3b88
https://m.edsoo.ru/ff
0d5708
https://m.edsoo.ru/ff
0d3f34

https://m.edsoo.ru/ff



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

0d40c4
https://m.edsoo.ru/ff
0d4290

Pa3znen 2. BaxkHelinue npeacTaBuTe/ il HEOPraHUYEeCKUX Be

2.1 Boznyx. bubnuorexa [JOK 1) [IpoexTupyer cury:
Kucnopo. https://m.edsoo.ru/ff | pa3BuBaroImKe KyJIbTy
[TonsTre 06 0d448e [IEHHOCTHBIE OPUEHTA
OKCHJaX. https://m.edsoo.ru/ff | 2) Yopasnser yueOHb!

0d4614 BOBJIEUEHUS 00yYalOIL
https://m.edsoo.ru/ff | BocriuTaHus, MOTUBH]
0d497a MIO3HABATEIBHYIO JIES
https://m.edsoo.ru/ff | 3) Peanusyer BocnuTa
0d4790 pa3IUYHbIX BUJIAX JIES
https://m.edsoo.ru/ff | ocHOBe BoCTIpHUSITHS 3.
0d4c4a HaOJI0IeHUE 32 IEMOT
https://m.edsoo.ru/ff | mpocMoTp yueOHBIX ]
0d4ae2

2.2 | Bomopon. bubnnorexa [JOK 1) Onupaercs Ha KuU3I
[Tonsarue o https://m.edsoo.ru/ff | mpuBoOas nEiCTBEHHBI
KHCJIOTaX 0d4ddo OJIM3KMX UM KHHT, (DU
COJISIX. https://m.edsoo.ru/ff | 2) Ctpout BocniuTare:

0d4ddo KYJIbTYPHBIX pa3inyu!
https://m.edsoo.ru/ff | uHAMBHTyaTBHBIX OCO
0d50d2 3) Ananusupyer pea
https://m.edsoo.ru/ff | yuebHOM Kimacce
0d4ddo
https://m.edsoo.ru/ff
0d4f42
https://m.edsoo.ru/ff
0d542e
https://m.edsoo.ru/ff
0d55a0
https://m.edsoo.ru/ff
0d5708

2.3 Boma. PacTtBopsl. bu6mmorexa [IOK 1) Ananusupyer pean



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
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https://m.edsoo.ru/ff0d4790
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https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708

ITonsiTue 00

https://m.edsoo.ru/ff

y4eOHOM KJIacce;

OCHOBAHHUSIX. 0d5b40 2) IoOyxnaeT oOyuar
https://m.edsoo.ru/ff | mpuHIHIBI yueOHOI 1
0d5eba caMOOpraHu3aINH;
https://m.edsoo.ru/ff | 3) Ctpout BocniuTare:
0d6342 KYJIbTYPHBIX pa3Ilyu!
https://m.edsoo.ru/ff | UHAUBUAYATBHBIX OCO
0d664e
https://m.edsoo.ru/ff
0d664e

24 OcHOBHEBIE 11 bu6nmoreka [IOK 1) 3ammimaer UHTEpEC

KJIACChI https://m.edsoo.ru/ff | oOyuarommxcs, moMor

HEOPraHUYECKUX 0d664e KOH(JIMKTHOW CUTYaI]

COCITUHCHHUIA. https://m.edsoo.ru/ff | ycroBusx;
0d664e 2) Peanusyet BoCIHTA
https://m.edsoo.ru/ff | pa3nudHBIX BUIaX Acs
0d67ca CaMOCTOSITeIIbHAs pad
https://m.edsoo.ru/ff | Hay4YHO-TIOTYISIPHOIA :
0d67ca CpaBHEHHE MaTepUaIa
https://m.edsoo.ru/ff | 3) Peanusyer Ha ypok
Odfee2 IOMOpa, pa3psKaTh HA
https://m.edsoo.ru/ff | kmacce.

Odfee2
https://m.edsoo.ru/00
ad9474
https://m.edsoo.ru/00
ad9b7c
https://m.edsoo.ru/00
ad9a50
https://m.edsoo.ru/00
ad9cb2

Paznen 3. [lepuoanueckuii 3aKoH

u Ilepuoanyeckast cucreMa xumMmudeckux 3jiemenToB JI. U. Menje.
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIINH

3.1 [lepuonnueckuin | 8 bubnnorexa [JOK 1) IIpoexTupyer cuTy:
3aKOH U https://m.edsoo.ru/00 | pa3BuBaOIIKE KyJIbTY
[lepuoanueckas ad9ffa LIEHHOCTHBIE OPUEHTA
cucremMa https://m.edsoo.ru/00 | 2) Uaunuupyet u non
XUMHYECKHIX ada52c HCCJICIOBATEIHCKYIO ]
anemenToB /1. U. https://m.edsoo.ru/00 | pamkax peanu3auu 1
Menneneena. ada52c TPYNIOBBIX HUCCIIEIOB:
Crpoenue aroma. https://m.edsoo.ru/00 | 3) CoTpyaHudaer c af

ada342 pabOTHHUKAMU U JPYTY
https://m.edsoo.ru/00 | pemieHrr BOCIMTATEIT
ada6bbc

https://m.edsoo.ru/00

ada824

https://m.edsoo.ru/00

ada96e

3.2 | Xumuueckas 7 bubnnorexa [JOK 1) Onupaercs Ha KuU3I
CBSI3b. https://m.edsoo.ru/00 | mpuBOS ACHCTBEHHBI
OkucIuTENnbHO- adac34 OJIM3KKX UM KHHT, (U.
BOCCTAHOBHTEJBH https://m.edsoo.ru/00 | 2) Beika3biBaeT CBOH |
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bI€ PEaKIIUH.

adaab8
https://m.edsoo.ru/00
adae28
https://m.edsoo.ru/00
adb076
https://m.edsoo.ru/00
adb076

Me4TaM, KH3HCHHBIM
JETei/00yJaronuxcs

yueOHOT0 MpeMETa;

3) ®opmupyet y 00yu
1 6e30macHOro o0pas:
4) Peanu3zyeT BOCTINTA
pa3IMYHbIX BUIAX Jes

https://m.edsoo.ru/00 | ocHOBE BOCTIPUSATHS 3.
adb486 HaOJIFOJEHUE 3a JIEMOX
IPOCMOTP Y4eOHBIX ]

O0mIee KOJIHIECTBO 68 5 4

4acoB

9 KUIACC

KonnuectBo yacos
Ne Tema yue6HOTO S0P/ JlesTeNnbHOCTD Y4u
1/ 3aHATHS IIpaktn | KonTpo LOP BC
Bcero | udeckme | nbpHBIE
paboThl | pabOTHI
Pa3nes 1. BeuecTBO M XMMHYeCKHe PeaKIuA

1.1 [ToBTOpenue u 5 1 bubnnorexa [JOK 1) YcranaBnuBaet 101
yriayOneHue https://m.edsoo.ru/00 | Mexmy yauTeneM u of
3HAHUN adb59¢ CIOCOOCTBYIOIIUX I10-
OCHOBHBIX https://m.edsoo.ru/00 | yaammumucs TpeGoBaH
pas3zenoB Kypca 8 adb6b6 2) [ToOysxaeT 00y4ak
KJiacca. https://m.edsoo.ru/00 | oOmenpuHATEIE HOPM

adb7e2 OOIIIEHUS CO CTaPIIUM
https://m.edsoo.ru/00 | cBepcTHUKaMu (00y4Ua
adbac6 3) [lognepxuBaer B
JPY>KETI0OHYI0 aTMOC
Nuunuupyet 00y4aro
BBICKA3bIBAHUIO CBOET
OTHOILIEHHUS IO MTOBOJT
COLMAIIBHO 3HAYMMOM

1.2 | OcHOoBHBIE 4 bubnuotexa [JOK 1) Ctpout BocniuTare;
3aKOHOMEPHOCTHU https://m.edsoo.ru/00 | yaeToM KyJIbTypHBIX |
XUMUYECKHUX adbcb0 MIOJIOBO3PACTHBIX U UF
peaxIui. https://m.edsoo.ru/00 | ocoGeHHOCTEH;

adbe9a 2) [IpuBnekaeT BHUMA
https://m.edsoo.ru/00 | HEHHOCTHOMY aCHEKT!
adc28c SIBJICHUU, TIOHSTHUH, ]
https://m.edsoo.ru/00 | 3) Ananusupyet pearn
adcade yueOHOM KJlacce;
[IpuBnekaeT BHUMaHH
00CyX/1aeMoii Ha ypO!
AKTUBH3AIIMH [TO3HABA
o0yJaronmxcs.

1.3 Onekrtponutuuec | § 1 1 bubnnorexa [JOK 1) CotpynHuuaet ¢ ag
Kasi TUCCOLIMALIN. https://m.edsoo.ru/00 | paboTHUKAMU U IPYTF
Xumudeckue adcd68 pelIeHUuN BOCITUTATEIT
peaKIu B https://m.edsoo.ru/00 | 2) Yopasiser yueOHb!
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pacTBopax. add448 BOBJICUCHUS 00yUaIOIL
https://m.edsoo.ru/00 | BocnuTaHus, MOTUBH]
addsdg® MO3HABATEIbHYIO JIEA 1
https://m.edsoo.ru/00 | 3) 3amumiaeT HHTEPEC
add8b2 00y4aroIuxcs, MOMOI
https://m.edsoo.ru/00 | kOHDIUKTHOH cUTYyaIl
add9d4 YCIIOBUSIX;
https://m.edsoo.ru/00 | 4) Peanu3syet BocnuTa
addd12 Pa3IMYHBIX BUJIAX JICS
https://m.edsoo.ru/00 | camoctosiTenbHas pad
addbfa HAYYHO-TIOMYJISIPHOIA
https://m.edsoo.ru/00 | cpaBHEHHE MaTepHala
addec0 HMCTOYHUKAM.
Pa3nes 2. HemeTassibl M MX cOeIMHEHHS
2.1 Obmas bubanorexa [JOK 1) Ananusupyer pean
XapaKTepUCTHKA https://m.edsoo.ru/00 | yaue6HOM KI1acce;
XUMUYECKHUX addfe2 2) [IpuBnekaeT BHUMA
anemeHToB VIIA- https://m.edsoo.ru/00 | obcyxmaeMoii Ha ypo:
TPYIIIBL. adel04 AKTUBU3ALIMU [IO3HABA
l"amorensr. https://m.edsoo.ru/00 | oOy4arommxcs;
ade348 3) Opranuszyet paboTy
https://m.edsoo.ru/00 | 3HAUMMO# HHPOpPMAIT]
ade488 00CyX1aTh, BHICKA3bIE
[ToGyxmaer o0y4aron
NPUHIUITBI YIeOHOH J1
CaMOOpTaHU3aIUH.
2.2 | Obmas bubmmorexa [IOK 1) Peanmuzyer Ha ypox
XapaKTePUCTHKA https://m.edsoo.ru/00 | moTeHIMAT FOMOpa, pa
XUMUYECKHX ade64a 00CTaHOBKY B KJIacce;
aeMeHTOB VIA- https://m.edsoo.ru/00 | 2) [IpoekTupyeT cuTy:
rpynnsl. Cepa n ade64a pPa3BUBAIOINE KYJIbTY
e€ CoeIMHCHMS. https://m.edsoo.ru/00 | IEHHOCTHBIC OPHEHTA]
ade802 3) Ununuupyet u non
https://m.edsoo.ru/00 | ucciaenoBaTENbCKYIO
adea28 B paMKax peajau3aiuu
https://m.edsoo.ru/00 | rpynmOBBIX HCCICIOB:
adec8a
https://m.edsoo.ru/00
adec8a
2.3 | OOuras bubanorexa [JOK 1) Onupaercs Ha KuU3I
XapaKTEPUCTHKA https://m.edsoo.ru/00 | mpuBOAS NEHCTBEHHBI
XUMHUYECKUX adeea6 OJIN3KUX UM KHUT, (.
3nemMeHToB VA- https://m.edsoo.ru/00 | 2) Beika3biBaeT cBOii 1
rpynmnsl. A30T, adf004 MeYTaM, )KM3HEHHbBIM
dbocdop u ux https://m.edsoo.ru/00 | gereii/oOyqarouxcs
COCJIMHCHHUSI. adf180 y4eOHOTro MpeaMETa;
https://m.edsoo.ru/00 | 3) ®opmupyeT y 00yu
adf306 3JI0POBOTO M Oe301ack
https://m.edsoo.ru/00 | 4) Peanuzyet BocnuTa
adf518 pa3IMYHBIX BUJIAX JICS]
https://m.edsoo.ru/00 | ocCHOBE BOCTIPHUSITHS 3.
adf68a HaOJI0ICHHUE 32 IEMO}
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https://m.edsoo.ru/00
adfc20

POCMOTP y4eOHBIX ]

24 O6mas 10 bu6nmoreka [IOK 1) IToOyxaaeT 0Oyuar
XapaKTePUCTHKA https://m.edsoo.ru/00 | oOmenpUHATEIE HOPM
XUMHYECKUX adfd9c OOIIIEHUS CO CTapIIUM
aeMeHToB [V A- https://m.edsoo.ru/00 | cBepcTHHKaMU (00y4a
rpynmsl. Yriaepon adfebe 2) [TognepxuBaer B I
1 KPEMHHH U UX https://m.edsoo.ru/00 | mpykemo0HyO aTMOC
COEUHEHUS. ae006¢ 3) Ununuupyet 00yus

https://m.edsoo.ru/00 | BEICKa3bIBAHUIO CBOET
ae006¢ OTHOLLIEHHUS 10 TIOBOJ,
https://m.edsoo.ru/00 | conuaibHO 3HAYUMOMN
ae027e Crpout BoCcIUTATENbE
https://m.edsoo.ru/00 | KyIbTypHBIX pa3aHyu
ae054e WHJUBUIyaJIbHBIX OCO
https://m.edsoo.ru/00

ae080a

https://m.edsoo.ru/00

acObf2

https://m.edsoo.ru/00

ae0el8

azznesa 3. MeTalJIbl M UX COeTHUHEHHS
3.1 | OOmme cBoiictBa | 4 bubnnorexa [JOK 1) IIpuBnekaetr BHUMA
METaJIJIOB. https://m.edsoo.ru/00 | HIEHHOCTHOMY aCIEKT?
ael03e SIBJICHUU, TIOHSTHUH, ]
https://m.edsoo.ru/00 | 2) Ananusupyet peain
aell156 yueOHOM KJlacce;
https://m.edsoo.ru/00 | 3) [IpuBnekaeT BHIMA
aell156 o0cyk1aeMoii Ha ypol
https://m.edsoo.ru/00 | akTHBH3AIIUH TO3HABA
ael278 oOyuaromuxcs;
4) OpranusyeTt padoT?
3HaYMMOU HH(DOpMAI]
00CyX1aTh, BBICKA3bIE
[ToOy>xaeT oOyyaron
MIPUHIIAITE] YIeOHOM 1
CaMOOpIaHU3aIUH.

3.2 Baxneiimniue 16 bu6nmoreka [IOK 1) 3ammimaer HHTEpEC
MeETaJUIbl ¥ UX https://m.edsoo.ru/00 | oOydaromuxcs, MOMor
COEINHEHNS. ael4b2 KOH(JIMKTHOM CUTYAI]

https://m.edsoo.ru/00 | ycnoBusx;

ael5e8 2) Peanusyer BOCIIUTA
https://m.edsoo.ru/00 | pa3au4YHBIX BUIAX e
ac1886 camocTosTelbHas pad
https://m.edsoo.ru/00 | HayYHO-IOMYSPHOM
aclae8 CpaBHEHHE MaTepUaa
https://m.edsoo.ru/00 | ncrouHuKam;

aelc64 3) Peanusyer Ha ypok
https://m.edsoo.ru/00 | moTeHIMAN FOMODPA, Pa
ac1d86 00CTaHOBKY B KJIacce.
https://m.edsoo.ru/00

ae35e6
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4.1

BemecTBa u 3
MaTepHasIbl B
JKU3HU YEJIOBEKA.

https://m.edsoo.ru/00
ael750
Paznen 4. Xumusi U OKpysKam0mas cpeaa

bubnuorexa [JOK 1) Uaunmupyet o0yu:
https://m.edsoo.ru/00 | BEICKa3bIBAHUIO CBOET
ae3f50 OTHOILICHHUS 10 TIOBOI,
https://m.edsoo.ru/00 | coruanbHO 3HAYMMOM
ae4270 2) Ctpout BOCIIUTATE]
https://m.edsoo.ru/00 | yueTom KyJIbTypHBIX |
ae4270 [I0JIOBO3PACTHBIX U UE

0COOEHHOCTEN;

3) [IpuBnekaet BHUMA
[IEHHOCTHOMY aCTIEKT}
SABJICHUM, TIOHATHH, IIf
AHaIM3upyeT peanbH

KJ1acce.
O01mee KoJM4eCTBO 7 4
4acoB
NOYPOYHOE INTAHUPOBAHUE
8 KUIIACC
Howmep ypoka | Homep ypoka
10 TTOPAIKY B pasiene HaumenoBanue TeMbl ypoka
Pasnen 1. [lepBoHayanbHble XUMHYECKHE OHATHS
1 1 [Tpenmer xumuu. Posb XMy B %HU3HU dyenoBeka. Tesa u BelecTna.
2 2 [ToHsiTHE O METOAAX MMO3HAHKS B XUMHH.
3 3 IIpakTuueckas padora Ne 1 «IIpaBuna paboTsl B 1a0OpaTOPUH U MPUEN
000pyIOBaHUEMY).
4 4 UucTele BemecTBa M cMecH. CriocoObl pa3/ie/icHUs] CMECECH.
5 5 IIpakTuyeckas padora Ne 2 «Paznenenue cMeceil (Ha mpuUMepe OYUCTK
6 6 ATOMBI 1 MOJIEKYJIBI.
7 7 XUMHUYECKUE DJIEMEHTHI. 3HAaKH (CUMBOJIbI) XUMHUUECKHX 3JIEMEHTOB.
8 8 [IpocThie U CIOXKHBIE BEIIECTRA.
9 9 ATOMHO-MOJICKYJISIPHOE YUEHHE.
10 10 3aKO0H MMOCTOSIHCTBA COCTaBa BEeNIECTB. XUMHUUeCcKas (hopMyiia. BajgeHTHC
AJIEMEHTOB.
11 11 OTtHocuTenbHas atToMHasi Mmacca. OTHOCUTENIbHASI MOJICKYJISIpHAST Macca.
12 12 MaccoBas 10J1s1 XMMAYECKOT0 AJIEMEHTA B COEAMHEHHH.
13 13 KommuectBo BemectBa. Moiib. MolisipHast Macca.
14 14 BerancnieHus mo XuMu4IecKou Gopmysie.
15 15 DU3nUEeCKUE U XUMUYECKHE SIBIICHUS. XUMUYECKasl peakIusl.
16 16 [Ipu3HaKy U yCI0BUs NPOTEKAHNS XUMUYECKUX PEAKIIUM.
17 17 3aKOH COXpaHEHHsI MacChl BeleCTB. XMMHUECKHE YPABHECHHUS.
18 18 BoruncneHust KoJiMyecTBa, MacChl BELIECTBA 0 YPAaBHEHUSIM XUMHUYECKU:
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19 19 Krnaccudukanus XMMAYECKUX PEaKIMi (COSTMHECHIS, Pa3JI0KESHUS, 3aMe

20 20 M. B. JlomoHOCOB — yué€HbIH-dHIIMKIO0eTUCT. OOOOIICHHE U CHCTEMAT!]

21 21 Kontpoasnas padora Nel no teme «BelecTBa 1 XMUMHUYECKHUE PEAKIIUM

Pa3znen 2. BaxkHeiinue npeacTaBuTe/ il HEOPraHUYeCKUX Be

22 1 Bo3nyx — cMech razos. CoctaB Bo3ayxa. Kucimopox — smeMeHT u mpoc’

23 2 duzuyeckre U XMMHUUECKHE CBOMCTBA KUCIOpoAa (PeaKkIMi OKUCICHHS, |

24 3 Crioco0blI 1osTy4eHHsI KHCIOPOa B 1a00paTOpru M MPOMBIILIEHHOCTH. I

25 4 TennoBoii 3 PeKT XUMHUIECKON peaKIuy, TOHATHE O TEPMOXUMHYECKOM
SHIOTEPMUUYECKHUX PEAKIIUSIX.

26 5 TomnuBo (HedTh, YTOJb M MeTaH). 3arpsi3HeHHE BO3/yXa, CIIOCOOBI €ro I

27 6 [TpakTuueckas paborta Ne 3 no reme «llomyueHue u cobupanue KUCIOpo,

28 7 Bonopon — anemeHT u npoctoe BenectBo. Haxoxaenue B npupoJe.

29 8 duznyeckre U XMMHUUECKHE CBOICTBa Boopoaa. [lpuMeneHue Bo1opois

30 9 [ToHsITHE O KUCJIOTaX U COJISIX.

31 10 CrniocoObl mosTyueHus BOAOPOa B 1TaOOPaTOPHH.

32 11 IpakTuyeckas pa6ora Ne 4 o reme «llonyyenue u cobupanue BOgop(«

33 12 MousipHbIii 00BEM ra3oB. 3akoH ABOTAIPO.

34 13 Brruncnenus 00bEMa, KOJIHMUECTBA BEIIECTBA ra3a Mo €ro U3BECTHOMY KO
00BEMY.

35 14 Boruncnenusi 00bEMOB ra3oB 0 YpaBHEHUIO PEAKIMHM Ha OCHOBE 3aKOHA

36 15 dusnyeckue 1 XUMHUYECKHAE CBOIICTBA BOIBI.

37 16 CocraB ocHoBaHUH. [ToHsITHE 00 MHIUKATOPAX.

38 17 Bopa xak pactBoputens. HachlleHHbIe 1 HEHACBIIIEHHBIE PacTBOPbI. M:
pacTBope.

39 18 BrrunciieHus1, CBsI3aHHBIE C ONPEICICHUEM MAaCCOBOM JOJIM BEIIECTBA B [

40 19 IIpakTuyeckas pad6ora Ne 5 o reme «I[IpuroroBnenue pacTBOpoB ¢ oI
pPacTBOPEHHOTO BELIECTBAY.

41 20 O060061IeHre U cucTeMaTu3anus 3Hanni o teme «Kucmopon. Bogopo. |

42 21 KonTtpoasnas padora Ne2 o teme «Kuciaopon. Bogopon. Bonay.

43 22 OKcuIpl: cOCcTaB, KiacCU(pUKAIMs, HOMEHKIIATypa.

44 23 [Tony4yeHne u XMMUYECKUE CBOMCTBA KMCIOTHBIX, OCHOBHBIX U aM(OTEPF

45 24 OcHoBaHusI: cOCTaB, KJ1accu(UKaIMsl, HOMEHKIATYpA.

46 25 IlosiydyeHue 1 XMMHUYECKHE CBOMCTBA OCHOBAHUIM.

47 26 Kucnotsl: cocras, kiraccudukaims, HOMCHKJIATypa.

48 27 [TonyyeHnue u XMMHUYECKUE CBOMCTBA KUCIIOT.

49 28 Conu (cpeanue): HOMEHKIATYpa, CHOCOObI MOTYYEHHS, XHMUYECKHE CBO!

50 29 IIpakTuyeckas pa6ora Ne 6. Perenue sKcriepuMeHTaIbHBIX 33/1a4 110 1
HEOPraHMYECKUX COCAMHECHUINY.

51 30 ['eneTnyeckas CBSI3b MEXAY KJIAaCCAMHM HEOPraHMYEeCKHX COSTUHEHHIA.

52 31 O06o0uieHne 1 cucTeMaTu3anus 3HaHui o TeMe "OCHOBHBIE KJIACCHI HEC

53 32 Kontpoabnas padora Ne3 no teme "OCHOBHBIE KIacChl HEOPTaHUYECKY

Pa3nea 3. Ilepuoanuecknii 3axkon u Ilepuoguyeckas cucrema xummudeckux dj1emenToB /. U. Menne.

OKHCINTEIbHO-BOCCTAHOBUTEILHBIE pPC€aKIIuMn

54 1 [lepBble MOMBITKYN KJIACCH(PHUKAINY XUMUYECKUX 31eMeHTOB. [loHsTHE 0

55 2 [lepuoanueckuii 3akoH u [lepuoanueckas cucTeMa XMMUYECKUX 3JIEMEH’

56 3 [lepuofpl, TPYIIIbL, OATPYIIIBL.

57 4 Crpoenue atomoB. CoctaB aTOMHBIX siiep. M30Tonbl.

58 5 CtpoeHue 3JeKTPOHHBIX 000JI04eK aTOMOB 3J1eMeHTOB [leproanueckoi «

59 6 XapakTepucThKa XMMHUYECKOI0 2JIEMEHTA T10 €ro noJjiokeHuto B [leprom
MeHeneesa.

60 7 3nauenue [lepuoauyeckoro 3aKoHa Jijisi pa3BUTHs HAYKU M MPakTUku. [1.




neaaror U rpaxxXJaduH.

61 8 DIEeKTPOOTPUILIATETLHOCTh ATOMOB XUMHUUYECKHUX JIEMEHTOB.
62 9 MoHHas xumuyeckas CBsi3b.
63 10 KoBaneHTHas noyisipHasi XuMUYECKas CBSI3b.
64 11 KoBaneHTHas HENmonsipHas XUMHYECKasl CBA3b.
65 12 CreneHb OKUCIIECHUS.
66 13 OKHCIANTENbHO-BOCCTAHOBUTEIbHBIEC PEAKIIUH.
67 14 OKUCIUTEIN U BOCCTAHOBUTEJIH.
68 15 Koutpoabnas padora Ne4 no teme «CTpoeHre aToMa. XUMHUECKAs! CBS
IHOYPOUYHOE INIVTAHUPOBAHUE
9 KJIACC
Howep ypora | Homep ypoxa HaumenoBanue TeMbl ypoka
10 TOPSIKY B paszzene
Pa3znes 1. BemmecTBo 1 XUMHYeCKHE PeaKIun
1 1 [lepuoanueckuii 3axoH. [lepuoanueckas cucTeMa XUMHUYECKUX ITEMEHT(
2 2 3aKOHOMEPHOCTH B U3MEHEHUHU CBONCTB XUMHUYECKHUX JIEMEHTOB IEPBbI
3 3 Krnaccudukaius 1 HOMEHKIIaTypa HEOPTaHUYECKUX BEIIECTB.
4 4 Buipl XUMUYECKOM CBSI3M M THIIHI KPUCTAJUTMYECKUX PEHIETOK.
5 5 Kontpoubnas padora Nel o reme «IloBTopeHue u yriybieHue 3HaHul
KJIacCay.
6 6 Kiaccudukanmsi XuMUIECKUX PEaKIMi 110 Pa3IMYHBIM TPU3HAKAM.
7 7 [ToHsiTHE O CKOPOCTU XUMHUECKOM peakuuu. [loHsITHE 0 TOMOT€HHBIX U T
8 8 [Tonsitue 0 xuMHuueckoM paBHOBeCHH. DAKTOPHI, BIUSIONINE HA CKOPOCT]
MOJIOKEHNE XMMUYECKOTO PAaBHOBECHS.
9 9 OKHCIANTENbHO-BOCCTAHOBUTEIbHBIEC PEAKIIUH.
10 10 Teopust snekTposIUTHYECKON auccoranui. CHIIbHBIE M CJIA0bIC YJIEKTPO
11 11 HoHHbIE ypaBHEHHUs peaKIMil.
12 12 XHWMHUYECKHE CBOMCTBA KMCIIOT 1 OCHOBAaHHMH B CBETE MPEICTABICHUI 00
JTMCCOITHAITNH.
13 13 XHUMHYECKHE CBOMCTBA COJICH B CBETE MPEICTABICHUM 00 JICKTPOITHTHY
14 14 [ToHsITHE O THIPOIN3E COJIEH.
15 15 O060011IeHNEe ¥ cCHCTEMaTU3allns 3HAHUH.
16 16 IIpakTHyeckas padora Ne 1. «PenieHre 3KkCnepuMEHTAIbHBIX 331a4U».
17 17 Kountpoabsnas padora Ne2 no teMe «JIEKTPOIIUTUYECKAS TUCCOLIUALIHS
pacTBopaxy.
Paznen 2. HemeTa/uibl M HX COeIMHEHUS
18 1 OO0m1as XxapakTepUCTUKA raJloreHoB. XMMHUYECKHE CBOMCTBA Ha MpUMEpe
19 2 XiopoBogopoa. CoJisiHast KHCI0Ta, XUMUYECKHE CBOMCTBA, MTOJTYYCHUE, T
20 3 IpakTuyeckas padora Ne 2 o reme «IlonydeHne cosTHON KUCIOTHI, ¥




21 4 BrrunciieHus 1o ypaBHEHHSIM XMMHYECKUX PEAKIMIA, €CJIU OJMH U3 peart

22 5 OOurast XapakTepUCTHKA IeMEHTOB VIA-TpyIIIbL

23 6 AnnorponHbie Moaudukanuu cepbl. HaxoxxaeHnue cepsl U €€ COeTMHEHH
CBOMCTBA CEPBI.

24 7 CepoBoiopoJ1, cTpoeHHE, (U3HYSCKHE M XUMUICCKUE CBOKCTBA.

25 8 Oxcuppl cepbl. CepHas KucnoTa, GU3nYecKue 1 XUMUYECKHE CBOMCTBA, I

26 9 XUMHUYECKUE PEAKIIMH, JIEKAIINE B OCHOBE IIPOMBIIIJIEHHOTO CIIOCO0a I1C
XUMHUYECKOE 3arpsi3HeHUE OKPYKAIOIIEH CpeJibl COeTMHEHUSMHU CEPHI.

27 10 BrrunciieHne MaccoBOi 101 BBIXOAA TPOJAYKTA PEAKLIMH.

28 11 OO1as xapakTepucTUKa 3JeMEHTOB VA-TpyIibl. A30T, pacCpOCTPaHEHE
XUMHYECKHE CBOMCTBA.

29 12 AMMuax, ero pu3nyecKue U XUMUYECKHE CBOWCTBA, IMMOJYYEHNUE U TPUME

30 13 IIpakTuyeckas padora Ne 3 o reme «llonyyeHue aMMuaka, U3y4eHue

31 14 Oxcuipl a30Ta.

32 15 A30THas KUCI0Ta, €€ (HU3NISCKUE U XUMUIECKHUE CBOKCTBA.

33 16 Hcnonb30BaHne HUTPATOB U COJIEH aMMOHHUS B KAU€CTBE MUHEPAJTIbHBIX )
3arpsi3HEHUE OKPYIKAIOLIEH Cpefibl COSTMHEHUSIMU a30Ta.

34 17 dochop. Oxeun pochopa (V) u pochopHas kucnora, GU3NIECKUE U XU
MOJIyYCHHUE.

35 18 Hcnonp3oBanue GocdaToB B Ka4eCTBE MUHEPAIBHBIX YO0OpEeHUH. 3arpst
dbocdaramu.

36 19 Yrnepos, pacnpocTpaHeHUE B MpUpoe, GU3nueckre U XMMHUECKHUE CBOI

37 20 Oxcuppl yriaepona, ux pu3ndeckue 1 XUMHYECKHUE CBOMCTBA. DKOJIOTHYE
okcuaom yriepoaa (IV).

38 21 YroabHast KUCJIOTa U €€ COJIH.

39 22 IIpakTnyeckas padora Ne 4 o teme "llonyuenue yriekucioro raza. K
KapOoHaT-uOH".

40 23 [lepBoHayasIbHbIE MOHATHUSL 00 OPraHUYECKUX BEIECTBAX KaK O COE/IUHEN

41 24 KpemHwnii.

42 25 Coenunenus kpemuusi. CUIMKaTHAS MPOMBIIIICHHOCTD.

43 26 IIpakTHyeckas padora Ne 5. PenieHue 3KCriepuMEHTaIbHbIX 3a/1a4 110 1
U MX COCTUHEHUS.

44 27 O000111eHIE U CUCTEMATH3alMs 3HaHUI 110 TeMe «BaxkHeiiime HemeTans

45 28 KonTtpoJsbnas padora Ne3 o reme «BaxHeilline HeMETaLIbl U UX COE]

Pa3gen 3. MeTa/IbI M UX COeTUHEHU S

46 1 OOm1ast XxapaKTEPUCTHKA XUMHUYECKUX AJIEMEHTOB — METAJUIOB. MeTaluir
MeTaJlIInuecKas Kpucrauinyeckas pemeTka. dusnueckue cBoiiCcTBa MeTa

47 2 XHUMHYECKHE CBOMCTBA METAJIIOB. DJIEKTPOXUMUYECKUN sl HAIPSHKEHHU

48 3 Oo6urre ciocoOsI oydeHust MeTayuioB. CrlaBel. BeraucieHus mo ypaBH
€CJIM OJIMH U3 PEareHTOB COAEPIKUT IPUMECH.

49 4 [ToHsiTHE O KOPPO3UK METAJLIOB.

50 5 IIleno4yHbIe METaJIBI.

51 6 Oxcuipl U TUAPOKCH/IBI HATPUSL U KaJIusl.

52 7 [llenoyHo3eMeNnbHBIC METAJIIbI — KAJIbIIUM M MarHui.

53 8 Baxueime coequHeHns KaJIbIHs.

54 9 O000111eHIE U CUCTEMATU3ALUs 3HAHUI.

55 10 JKECTKOCTH BOJIBI M CLIOCOOBI €€ YCTPAHCHMSI.

56 11 IpakTuyeckas pa6ora Ne 6 o reme "KECTKOCTH BOJIBI M METOJIBI €€ Vi

57 12 AJIFOMUHUI.

58 13 AMboTepHbIe CBOICTBA OKCHJIA M THIIPOKCHIA.

59 14 Keneso.




60 15 Oxcupl, Tuipokcuasl u cosn xenesa (1) u xenesa (11D).

61 16 O06o0uIeHre M CUCTeMaTH3aIMsl 3HAHUH.

62 17 IIpakTuyeckas padora Ne 7. PenieHue 3KCriepuMEHTaIbHbIX 3a/1a4 110 1
WX COCTMHEHUSD.

63 18 Beruncnenus no ypaBHEHUAM XUMHAYECKUX PEAKIIMM, €CIIU OJIUH U3 peart
COJICPKUT IIpUMecH. Brluncienus MacCOBOM JIOJIM BBIX0J1a IPOJYKTA Pec

64 19 O060011IeHNEe ¥ cHCTEMaTU3allns 3HAHUH 110 TeMe «BarkHel e MeTaubl

65 20 Kontpoasnas padora Ne4 no teme «BakHelne METaIbl U X COEM]

Pasnen 4. Xumusi u oxkpy:kamomas cpeaa

66 1 BeniecTBa 1 maTepuasibl B TOBCEIHEBHOM KMU3HU YEJIOBEKA.

67 2 XHUMHYECKOE 3arpsA3HEHUE OKPYKAIOIIEH CPEebl.

68 3 Poiib XUMUM B peIICHUH YKOJIOTHUECKUX MTPOOIIEM.
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