MHHHUCTEPCTBO MPOCBEIIEHUA POCCUICKOM ®EJEPAIIIN
MunucTtepcTBO 00pasoBanusi EBpeiickoil aBTOHOMHO# 00J1acTH

Mbpus ropoaa bupooumaxana

MBOY COLI Ne 7

PABOYAS ITIPOTPAMMA
(ID 10910703)

yueOHoro npeamera «Xumusi. bazoBblit ypoBeHb»

J1s1 oOyyarommuxcs 8 — 9 kimaccon

r. bupooumkan 2026



INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe (QeaepalnbHOl padoueil MnporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIICIIIAY MPENOaBaHusl yIeOHOTO MpeaMeTa « XUMUsD»
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparun.

[Iporpamma 1o XuMuM NOa€T MPECTABICHUE O LENsAX, OOIleH cTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIUXCS CpPEICTBAMH Y4eOHOTO
npeaMeTa, yCTaHaBJIMBAET 00s3aTeNbHOE MIPEIMETHOE coJiep KaHue,
IpeayCMaTpUBaET pACIpEAENICHHEe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM MpPOrpaMMbl IO XHWMHUH, OINpPEIEseT KOJUYECTBEHHBIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKHU COJIEpKaHMUS, PEKOMEHyEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4E€TOM MEKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro Mpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarolmuxcs, OMNpeaAesisieT BO3MOXKHOCTU TMpeaMera st
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTEIbHOM
porpamMMbl Ha YPOBHE OCHOBHOI'O 00IIero oOpa3oBaHusl, a Takke TpeOOBaHUN K
pe3ynbratam oOy4eHHUs XUMUU Ha YPOBHE IeJIeH N3YUYeHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATENIbHON JEATEIbHOCTH OO0yYaromerocs MO OCBOCHHIO
y4e0HOT0O Co/IepKaHUsI.

3HaHWEe XWMHH CIY>KUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
oOy4Jaromnierocsi, ero MnpeACTaBICHU O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
pOJib UTPAOT (POpPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUM U 00 DBOJIIOIMHU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TJI0O0ATbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, TPOOJIEM 3IPaBOOX PAHECHHUSI.

N3ydenue xumuu:

CIIOCOOCTBYET  pealM3alMid  BO3MOXXHOCTEH  JJIi  CaMOpa3BUTUS |
dbopMupOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00I1Iel U (QyHKIIMOHATIBLHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OOy4JaromMXcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOUW JICSITEIIbHOCTH,
DKCIIEPUMEHTAJILHBIX M HCCICAOBATEICKUX YMEHUU, HEOOXOIMMBIX KaKk B
MOBCEIHEBHOM KU3HM, TaK U B MPO()ECCUOHATBHOMN IEATEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €UHCTBO MPUPObI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (P OPMUPOBAHUN €CTECTBEHHO-HAYYHOW IPaMOTHOCTH O0YYaIOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K ECTECTBEHHO-
HAay4YHBIM 3HAHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJarONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XUMUHU OOECIEUMBAIOTCA CIEIM(PUKON
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOpPbIM  fABISETCS  NeJarorudecku
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare e€
pa3BUTHSAL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHWMHM W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSATUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU C(POpMHUpOBaHA HA OCHOBE
CUCTEMHOrO noaxona K €€ m3ydeHnro. CoaeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUH O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHIMUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOr0 YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akona J[. I. MeneneeBa kak OCHOBHOI'O 3aKOHA XUMHUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelncTaBleHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEI0BATEIHLHO OT OJHOTO
YpPOBHSI K JPYyrOMYy, BBITIONHSA (PYHKIUM OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYUYCHHS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEACTABICHNS] O XUMHYECKOM COCTABIISIOIIEH HayYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJlaM TO3HaHMUS B Hayke. M3ydeHue XMMUU NPOUCXOAUT C MPUBJICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX mMpeaMeToB: «OKpyX arolmuid Mupy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy wu3yyeHUM XUMHUM TPOUCXOAUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIBHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIbTYPBI.
3amaya y4eOHOTO mpeaMera COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKHUX
3HaHUN — BaKHEUINX (paKTOB, MMOHATHM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JIOCTYIIHBIX O00OOIIEHU MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS TMpPH HM3YyUYEHUU BELIECTB U
XUMUYECKUX PEAKIUi, B (GOPMUPOBAHUH U PA3BUTUHU MMO3HABATEILHBIX YMEHUN U
UX TPUMEHEHWH B YYEOHO-IO3HABATEIIbHOM M y4eOHO-UCCIEI0BATEIbCKON
NeSATEeIbHOCTH, OCBOCHHMM NpaBWJI 0e30MacHOro oOpamieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaKHOE
3Ha4YCHHUE MPUOOPESTU TaKUE 1IN, KaK:

— (opmupoBaHHe MHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIbHOMY TPUHATHUIO PEUICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMS Ha CHCTEMaTHYEeCKOe MpUOOIIeHUE
O0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAYyYHBIM
MeToJaM NO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCI0BUi, CITOCOOCTBYIOMUX MPUOOPETEHUIO 00YyYatOIIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUSA M CaMOTO3HAHMS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAJIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJIOB JACSITEIBHOCTH;

— (¢opmupoBaHue o0Omeld (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IrPaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSCHITH W OICHUBATH SIBICHUS
OKPY’KaoIIero MHUpa, WCIHOJB3YS 3HAHWS W OIBIT, TOJyYeHHBIC MPH HU3YUCHHUH
XUMUHU, TPUMEHSATh HMX TMPU PEIICHUH MpoOJeM B TOBCEAHEBHON >XM3HU U
TPYAOBOU JIE€SATEIBHOCTH;

— (QopmupoBaHue y o0Oyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
MOHMMAaHUS LEHHOCTH XHUMHYECKHX 3HAaHWUW IS BBIPAOOTKH JKOJIOTHUYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpebl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO M
CAMOBOCITUTAHMIO HAa OCHOBE YCBOCHMS OOIIEYEIIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMISI M HAMPABICHHOCTH NATbHEUIIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUsT XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJIel0), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUUM B )KU3HU Y€NOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BeulecTB. [loHsATHE O MeToax MoO3HaHHUS B XUMHUH. UUCThIE BELIECTBA U CMECH.
CriocoObl pa3ziesieHust CMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
snemMeHTOB. [IpocThie U CioXKHBIE BelllecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckass ¢Gopmyna. BaneHTHOCTP aTOMOB XUMHUYECKUX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BemiecTB. (OTHOCHTENbHAsh aTOMHAas Macca.
OTHOcuTeNnbHAsT MOJIEKYJIsIpHAass Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COCIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas Mmacca. B3auMocCBsI3b KOIMYECTBA,
MacCchl W 4YHCIa CTPYKTYPHBIX €IMHHI] BemlectBa. Pacu€rel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

@u3NYEeCKUEe U XUMHUUYECKUE SBICHUS. XUMHUECKasd peakius U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XHMMHUYECKUE ypaBHeHMs. Knaccudukarus
XUMHUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIICHUsI, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYI0H, mpaBuiaMu paboThl B TaOOpaTOpUU |
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYJAOBAHHEM, U3YYCHHE U OMHCAHUE
dbu3nyeckux CBOWCTB OOpa3lloOB HEOPraHMYECKUX BEIIECTB, HAOJIOJACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JIbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUM, HAOMI0IeHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XUMUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJICHCTBUE CEPHON KHUCIOTHI C XJOPUIOM Oapwusi, pa3ioKeHHE THIPOKCHUIA
menu (I1) mpu HarpeBanuu, B3auMoOJIeUCTBHUE kele3a ¢ pacTBopoM conu meau (1),
U3Y4YeHUE CIOCOOOB PA3JICICHHs] CMECEH: C MOMOIIbI0 MarHuTa, (PuIbTpoBaHUE,
BHITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MpoBEACHNE OUYNCTKH MTOBAPEHHOMN
COJIM, HAONIOJIEHUWE W  ONHCaHuE  Pe3yJIbTATOB  MPOBEJICHHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHelline npeacTraBuTe M HCOPraHUYECKHUX BelIeCTB

Bo3gyx — cMech razoB. CocraB Bo3nyxa. Kucimopoa — 3neMeHT U mpocToe
BelecTBO. Haxoxjenue kuciopoaa B Mpupojae, (U3NUecKue M XHUMHYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcupabl. [Ipumenenune kucimopoaa. CrocoObl



MOJIYYCHHUST KHUCTopoda B J1abopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
KHcIopoaa B mpupoae. O30H — ajutoTportHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peaklnu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOsI.

Bonopon — nsnemeHT m mpocrtoe BemectBo. Haxoxkaenue Bogopona B
npupoae, (GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIOCOOBI
noxyyeHus. KucmoTsl u comnu.

Monsipabiii 00bEM ra3oB. Pacu€Tsl Mo XUMUYECKUM YPaBHCHUSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacepilieHHbIE M HEHACBIIIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B PaCTBOPE. XMMHUYECKUE CBOMCTBA BOALl. OCHOBaHUS.
Ponp pacTBOpoB B MpUpPOZIE€ U B KU3HU 4esioBeka. KpyroBopot BoAbI B MPUPOJIE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuHeHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coseoOpasyomiue (OCHOBHBIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHUECKHUE
CBOMCTBA OKCUIOB. [lonyueHnune okcuaos.

OcunoBanus. Knaccudukanuss oCHOBaHMM: IIENOYM W HEPACTBOPUMbIC
ocHoBaHusA. HoMmeHknatypa ocHoBaHuid. PU3NMYECKHE M XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucior. dusndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctm meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eHeTnueckas CBSA3b MEXKIY KIaCCaAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OMPEIECTICHUE COECPKaHUs KUCIOpOAa B BO3AYyX€, MOTyYEHHUE,
coOupaHue, pacrno3HaBaHUE MW U3YyUYCHUE CBOMCTB KHUCIOPOJa, HaOIIOACHUE
B3aUMOJICHCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3liaMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHWE W HU3YUYCHHE
CBOMCTB BOJIOpoJia (TOpeHHe), B3auMojehncTBie Bojoposa ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHUE 0Opa3llOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, TPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJECHCTBUE BOABI C METAJIAMHU
(HaTpeM ©  KaubllueM) (BO3MOXHO HCIIOJB30BaHHWE BHEOMATEpPHAJIOB),



UCCIIEIOBaHHE O00pa3lloB HEOPraHUYECKUX BEIIECTB PA3NIUYHBIX KJIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KHUCIOT M IIEJIOUYECH,
u3ydeHue B3auMozeiicTBus okcuga menu (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C MeETajulaMHi, pPEeaklUWil HEUTpalU3aluH, IOJIYYEHHE HEPACTBOPHUMBIX
OCHOBAHHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 PAacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a/a4d N0 TeMe «BaXHeWne Kiacchl HEOPraHUYECKUX
COCTUHEHUI».

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBbHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KiIaCCU(PUKAIMM XUMUUYECKUX 3JeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPBhIE 00pa3yoT aMm(pOTEPHBIE OKCHJIbI
Y TUAPOKCHUJIBI.

[lepnogmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonmepuonHas ©  JIMHHONEpUoAHas  (HOPMBI
[Teprnonnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. DOU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEpPOB MEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3oromnel. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX  000JI0OYeK aToMOB TepBbIX 20 XUMHYECKHUX  DJIIEMEHTOB
ITepuonnueckoit cucremsl [[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
3JIEMEHTA I10 ero noyoxeHuto B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl paJinyca aTOMOB XUMHUUYECKHUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPYyNIlaM U IEPUOJAM.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHUECKHUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuy€Hbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajieHTHast (TOJisipHAss W HEMOJISIpHAs)  CBSI3b.
DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX 311EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchl OKucCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3loB BELIECTB METAUIOB M HEMETAJUIOB, B3aMMOJICUCTBUE
TUAPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHUs, COCAUHEHNUS).

Mesicnpeomemmnuie ceasu



Peanuzanus MeXNOpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 KJacce
OCYILECTBIISIETCS YE€pe3 HCIOJb30BaHUE KaK OOIIHUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: Hay4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kilaccu(ukanus, TMepuoIuIHOCTh, HAOII0ICHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEITb, SIBJICHHE.

@usnka: Marepus, aTroM, D3JIEKTPOH, MNPOTOH, HEUTPOH, HWOH, HYKIH]I,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHHME BELIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €TUHUIIBI
M3MEpPEHUS, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJHIIE.

buomnorus: dporocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOpPHBIE TMOPOJBI,
II0JIE3HBIE UCKONIA€MbI€, TOILIMBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBO M XMMHUYECKasI peaKUMs

[lepnognueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TEPBBIX TPEX MEPHUOJIOB, Kalaus, KaIbLUA U HX
COCMHEHUN B COOTBETCTBMU C TOJIOKEHHEM 3JIEMEHTOB B Ilepuoandeckoii
CHUCTEME U CTPOCHUEM MX AaTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THIBI KPUCTAITIMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT TUIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUUYECKOM CBS3H.

Knaccudukaiys 1 HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIUXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COEAVMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMUYECKUX BEILECTB.

Knaccudukaiuys XuMUYeCKUX peakiuii Mo pa3auyHbIM MPU3HAKaM (TI0 YUCITY
M COCTAaBy YYacTBYIOIIMX B PEAKIHUM BEIIECTB, MO TEIJIOBOMY 3(]dekTy, mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOpAaTUMOCTH, IO
Y4aCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH XumMu4eckoil peakuuu. [lonstre 00 OOpaTUMBIX H
HEOOPATUMBIX XMMUYECKUX peakiusax. [IoHsATHEe 0 TOMOT€HHBIX M IeTepOTCHHBIX
peakuusx. [loustue o karanuse. [lonsaTne 0 xXumMruyeckoM paBHoBecuu. DakTOpBbI,
BIIMAIONIME HAa CKOPOCTh XHMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMKM,  AJICKTPOHHBINM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON ~ PEaKIUU. CocraBiieHue YpaBHEHHI



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMii C  HKCIOJb30BAaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MexXxaHW3M [HMCCOLMALMU BEIIECTB C PA3JIMYHBIMU BUIAMU
XUMHU4eckoil cBsizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIC YypaBHEHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEICTABICHUNA 00 3JICKTPOITUTHYCCKON
nuccounanuu. KauectBeHHble peakiii Ha MOHBL. [[OHSATHE O THAPOIN3E CONEH.

Xumuyeckuii IKCnepumenm:

O3HAKOMJICHHUE C MOJCIISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE AIIEKTPOIPOBOTHOCTH
pacTBOpPOB BEHIECTB, IMpOIECCa TUCCOIMALIMU KHCIOT, MIEJIOYed U COJieH
(BO3BMOXKHO  MCIOJIb30BAHME  BHUJEO MATEPUANIOB), TMPOBEJACHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii HMOHHOro  oOMeHa
(oOpazoBanue ocajaka, BbIIEJICHUE Tas3a, oO0pa3oBaHHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUl
(ropenue, peakiuu pasoKeHUs, COSIUHEHMUsI), paclo3HABaHUE HEOPTraHUYECKUX
BCIIECTB C TOMOIIBI0O KAUYECTBEHHBIX pEakiMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaunibl 1 X cOeIMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Pu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C METaUlaM{, HEMETaUIaMU, IIeJI0YaMH). XJIOPOBOJOPO/I.
CosnsiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydYeHHE, NpuUMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BaXHEWIHMe XJIOpUIbl U HX
Hax0JICHUE B MIPUPOJIC.

O6mast xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMU4eckue cBoiicTBa cepbl. CepoBOAOPO, CTpoeHHE, (U3HMUYECKUE U
XUMHUUYECKUe CBOMCTBA. OKCHABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3WUECKHE W XHMHYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENS Kjacca KHCIOT W chenu(puyeckne). XHWMHUYECKHE pPEaKInH,
JeXalue B OCHOBE IMPOMBINUICHHOTO CHOCO0a TMOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThel. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHpPoAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIU,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPALLCHUS.

OOmiast xapakrepucTuka 37eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHUA. A30T, paclpoCTpaHEHHE B IPUPOJIE,
dusznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
dusznyecKkrue u XMMHUUECKHUE CBOMCTBA, oMy4yeHne U npuMenenue. Conu aMMOHMS,
uX pU3NYeCKue U XUMHUUYECKUE CBOICTBA, MpuMeHeHue. KauecTBeHHas peakuus Ha
MOHBl aMMOHMS. A30THasi KHMCIOTa, €€ MOoJydyeHHUe, (PU3NYECKUEe U XUMUYECKUE
cBOMcTBa (0OOLIME Kak TMpEACTaBUTENS Kiacca KUCIOT U CHEIU(PUUYECKUE).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpaIbHBIX
yno0peHnil. XuMHUYEeCKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIIM, 3arpsi3HEHUE BO3JyXa, MOYBBI U BOJ0EMOB). Docdop,
aoTpornsbeie Moaupukammuu ¢Gocdopa, GuU3MUECKUE M XMMHUYECKHE CBOWCTBA.
Oxcug docdopa (V) u dochopHas kuciora, Pu3ndeckue U XMMUUECKHUE CBOMCTRA,
nosyuenue. Mcnonp3oBanue GocdaroB B KaUeCTBE MUHEPAIBHBIX YA0OPEHUH.

OOmas xapakrepuctuka 3neMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapaKTEpHbIE  CTEIIEHH  OKUCIEHHUSA.  YTJIEpoJd,  aUIOTPOIIHBIE
Moau(pUKalMM, PAcCIpOCTpaHEHHWE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoicTBa. Ancopbuusi. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
bu3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMUYECKHEe MPOOJIEMBbl, CBA3aHHBIE C OKCHIOM
yraepona (IV), rumoresa riao6ambHOrO TOTEIJICHUS KIUMaTa, MapHUKOBBIN
addekr. YronpHas KucaoTa U €€ coM, uX (PU3MUeCKne U XMMHYECKHUE CBOMCTBA,
nojiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B ObITY, MEIULMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKUA YIJIEBOJOPOAOB (Yyrojb, NPUPOAHBIA ra3, HedTb),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEIIECTBAX: )KHpax, OeKax, yriieBogax — U ux
poJiM B JKH3HM UeEJOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCTUHEHUN.

KpemHuuii, ero Qusnueckue W XUMHUYECKHE CBOMCTBA, IMOJyYCHHE H
npuMmenenue. CoenuHeHHs KpeMHus B mnpupozge. OOmue mnpeacraBieHust 00
okcunie kpemuust (IV) u kpemaueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BAaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeiue cTpouTelbHble MaTepHallbl: KepaMHKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobnempr 0€30MacHOr0 HMCIOIL30BAHMUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEIHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa30B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAUeCTBEHHBIX PEAKIMN Ha XJIOPUJI-MOHBI U HAONIOCHUE MPU3HAKOB
X TIPOTEKAHWsI, OMBITHI, OTpaKawImue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
rajJjoreHOB M HX COCIUHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHHE C 00pa3laMu XJOPUAOB (TaJOre€HUIOB), O3HAKOMJICHHE C
oOpaslamu ceppl H €€  COEQUHEHUSMH  (BO3MOXKHO  HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBhI, HW3Yy4YEHHUE XUMHYECKHUX CBOMCTB
pa30aBIE€HHOIN CEPHOM KUCIIOTHI, MPOBEAECHUE KAUECTBEHHOW PEaklMK Ha Cyab(dar-
WOH W HAOJIOJeHWEe TMpHU3HaKa e€ MPOTEKaHUs, O3HAKOMIIEHHE C (HU3UYECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIAUHEHHH (BO3MOXKHO HCIOJIb30BaHHUE
BHJICOMATEpUAIIOB), oOpa3iiaMu a30THBIX U (POCHOPHBIX YIOOpEeHUH, MOJydYeHUE,
coOupaHue, pacrno3HaBaHUE U U3YYCHUE CBOMCTB aMMMaKa, MPOBEIACHUE
Ka4eCTBEHHBIX PEaKIMi Ha MOH aMMOHHMS U (PochaT-uOH U M3YyYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICVCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHHE Mozenein
KPUCTAUTMYECKUX peIIETOK anmMasza, Trpadura, dyiiepeHa, O03HAKOMIICHHUE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOTra3a, MoJyueHHue, coOupaHue, paclo3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YyYECHHE TNPU3HAKOB HUX MPOTEKAHUS, O3HAKOMJIEHUE C
MNPOAYKIIMEH CHUJIUKATHOW MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o teMe «BaxHenmme HeMeTaluTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast xapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux TnonoxkeHus B llepmoamueckor cucrtemMe xumudeckux dnemeHTtoB JI. W.
MenpeneeBa u ctpoeHusi arToMoB. CTpoeHue MeTauioB. MeTtamnmyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKHH  pAl
HarnpsHkeHU MeTawioB. du3nyeckue U XMMUYECKHEe CBOMCTBAa MeTauioB. OO0rue
CIIOCOOBI TIONIY4eHHUs MeTauioB. [loHATHE O KOPPO3WM METAIIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTYH, AIOPATIOMUHUH,
OpoH3a) ¥ UX MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamel: nonoxkeHue B llepuoanyeckon cucreme XMMHUUYECKHX
sanementoB JI. M. MeHaeneeBa, CTpo€HUE MX aTOMOB, HAaXOXJICHUE B MPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl 1



TUIPOKCUABI HaTpus W Kanusa. [IpuMeHeHune WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHbIE METAUIbI MarHuid M KalblMH: IIOJIOXKECHHE B
[Tepuomuueckon cucreme xumudeckux aneMmeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUECKUE U XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelue coequHeHHs KalblUs (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS.

AunroMuHUN: TIo1okeHue B [leproandeckoil cucteMe XuMHUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoEHHE atoma, HAXOXAeHWE B mpupoae. Dusnmueckue u
XUMHUYECKHE CBOMCTBA alFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THIAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoi cuctemMme XMuMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoE€HHE aroma, HaxOoXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conu xkenesa (11) u xenesa
(IIT), ux cocras, CBOMCTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o00pa3llaMd METAJIOB W CIUIABOB, WX (PU3MUECKUMHU
CBOMCTBAMH, M3Yy4Y€HHE  PE3YJIbTAaTOB  KOPPO3WHU  METAIOB  (BO3MOYKHO
WCIIOJIB30BaHNE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHJA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, TPOIIECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA MOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(I1) u xeneza (III), mequ (1), HaOrOAEHUE M OMUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH WOHAMU HATpus, KaJiusl W Kajablusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THMAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCTIEPUMEHTAbHBIX 3a71a4 10 TeMe «Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHMMHUS M OKpPY:KaoUIas cpeaa

Bemectsa u Marepuanbsl B TOBCEIHEBHOM >KM3HM 4YeJIOBEKA. be3omacHoe
WCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMUYECKUX 05KOTaX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpY’Karomied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemecTs, aanee — [1/IK). Poab xuMum B perieHun 3K0JI0OrHYECKUX
npooiem.

Xumuyeckuui IKCnepumenm:

u3ydeHue oOpaslioB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€l MpH WM3YYeHHMH XUMHUHU B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYUHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHS: HAY4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIaCCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJECIHPOBAHUE, H3MEPEHHUE, MOJIEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, DSJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
U30TOMBI, PAJUOAKTUBHOCTh, MOJIEKYJIA, JJICKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJyIPOBOJHUKH, AUDIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KPUCTAITNIECKas
pemérka, CIulaBbl, (PU3MUECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocunres, npixanve, Ouocdepa, IKOCHCTEMA, MUHEPAIbHbBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, IINTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTAaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMs JOCTUTAIOTCS B XOJA€ OOyYEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIUOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOlIeCTBE MpaBUJIaMU U HOPMAaMHU I[OBEJEHUS U CHOCOOCTBYIOT Ipolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX I[IEHHOCTHBIX OpUEHTALMA W
pacCIIMpPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprmoTH4YeCKOro BOCIMTAHUA:

LIEHHOCTHOTI'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
¥ HAy4YHOMY HACJIECAWI0, TOHMMAaHUS 3HAYEHUS XUMHYECKOW HAyKH B JKU3HU
COBPEMEHHOT0 OOIIECTBA, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUYECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpaA U OOIIIECTBA;

2) rpaxJaaHCKOr0 BOCIMTAHUSA:

MPEACTABICHUS O COLUMAIBHBIX HOPMax M NpaBUJIIaX MEKIMYHOCTHBIX
OTHOIIEHUHN B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W APYrHMX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOM MAEATENbHOCTU MpHU
BBITIOJTHEHUU Y4Y€OHBIX, TO3HABATEIBHBIX 3aJay, BBIIOJHEHUN XHUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJECHUE W TOCTYNKM CBOMX TOBApUIIECH C MO3UIMU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHYECKUE TPEJICTABICHNUS O BELIECTBE M XUMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKU WU COCTABJISIOLIUE
OCHOBY [IJI1 TIOHUMAaHHS CYIIHOCTH HAyYHOW KapTHHBI MHpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPEIOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOJMMBIC sl OOBSICHEHUS HAOJFOAAEMBIX IMPOIIECCOB M SIBIICHHM,
MO3HaBaTeNbHOM, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIEC
HABBIKOB CaMOCTOSITEJIbHOM paboThl C y4eOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATypOi, MOCTYMHBIMH TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYEHHMIO M MO3HAHUIO, JIF0OO3HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJbTYPbI 310POBbS:

OCO3HAHHWE IIEHHOCTU JKWU3HH, OTBETCTBEHHOI'O OTHOIICHHUA K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0JIs, HAPKOTUKOB, KypEeHHs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TIpU  OOpalleHuu ¢
XUMHYECKUMH BEIIECTBAMU B OBITY U peajibHON KU3HU;

S) TpyA0BOro BOCIIUTAHUS:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil u Tpyda pa3inyHoOro posa,
yYBaXEHUE K TPyAYy U pe3yibTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHs TMPEAMETHBIX 3HAHUN 10 XWUMHUHU, OCO3HAHHBIN BBIOOP
WHIMBHUIYAIbHON TPACKTOPUH MPOIOIKEHHSI 00pa30BaHUs ¢ YIETOM JTMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEIHOM NpOo(eCCUOHATBHON 1EATEIbHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B MPO(EeCCUOHATBHON CpeIe;

6) PK0JIOTrHYECKOr0 BOCIUTAHUS:

HKOJIOTUYECKU 1I€JIECO00pa3HOE OTHOIIEHHWE K MPHUPOJIe KaK HCTOUYHUKY
YKU3HM Ha 3emile, OCHOBE €€ CyIECTBOBAHUS, IOHUMAaHUE LIECHHOCTU 30POBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370POBbIO, OCO3HAHME LEHHOCTH COOJIIOICHUS
npaBui 0€30MaCHOTO MOBEAEHUS ITPU padoTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsX,
YTPOKAIOLIUX 3I0POBBIO U )KU3HU JIFOJIEH;

CHOCOOHOCTH NMPUMEHSATh 3HAHUS, MOJydaeMble NMPU U3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKaloLed TPUPOIHON CPENIOH, I NOBBIIEHUS
YPOBHSI  9KOJIOTUYECKOM  KYyJIbTYpbl, OCO3HaHUS TJ00aIbHOTO  Xapakrepa
IKOJIOTUYECKUX TPOOJIEM M MyTeH WX PEHICHHS MOCPEACTBOM METOJO0B XHWMUH,
HKOJIOTUYECKOTO MBILIUICHUS, YMEHHSI PyKOBOJICTBOBATHCS UM B IO3HABATEIHHOM,
KOMMYHUKATUBHOM M COLMAJILHOM ITPAKTHKE.

METANPEJMETHBIE PE3YJIbTATDI

B cocraBe MeranpeaMETHBIX pPE3YNbTATOB BBIJIEISIOT 3HAYMMbIEC JIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TEOpus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O IIEJIOCTHOU



HAyYHOW KapTHUHE MHpA, U YHUBEpPCAJIbHbIC yYeOHbIE EWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOphIE oOOecmeunBaroT (HOPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUJITAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jilornueckue JaeiicTBuA:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HaHUMU: PACKPBIBATh CMBICT XUMHUYECKUX MOHSATHUM (BBIACIATH WX XapaKTEpHBIC
MPU3HAKK, yYCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHSIMH), HCIOJIb30BaTh
MOHATHUS JIJI1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Yy4YCHHS,
CTPOUTH JIOTUUECKHUE pacCyXIAeHUS (MHAYKTHUBHBIC, ICIYKTHUBHbBIC, 10 aHAJIOTHN),
JIenaTh BRIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIPOIECCEe TO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIECININ, UCIIOJIb3yEMbIE B XUMUU,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMUYECKUH 3HAK (CHUMBOJI DJIEMEHTAa), XUMHYecKas GopMmylia W YpaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4éTOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISIBISATh U XapaKTepU30BaAThb CYIIIECTBEHHbBIC
MPU3HAKUA U3YyYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB M XUMHUECKUX PEAKIIUMN,
BBISBIIATH  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MIPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiegoBarTe/IbCKHeE JeCTBUSL:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAaueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JiIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHUI;

NMPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHUIO, OPTaHU3AIMU M IMPOBEICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

yMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M (POPM MPEACTABICHUS, MOJYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPABOYHBIE
nocoOus, pecypcel MHTepHETa), KPUTHUYECKH OIEHWBATH MPOTHBOPECUUBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3ju4HbIE METOJAbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JJIsS BBITTOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJb30BaHUS HMHPOPMAIIMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOT'O MCIIOJIb30BAHMS PA3JINUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUIIOCTPUPOBATh PpEIIAEMbIE 337aud HECJIOKHBIMU CXEMaMH, Juarpammamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIMSIMU;

YMEHHME HCIIOJIb30BaTh M AaHAJIM3UPOBATh B Ipolecce YydyeOHOH u
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM NPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPYKAIOIIEH MPUPOIHOU
Cpelbl.

KoMMyHMKAaTHBHBIE YHHBEPCAJIbHbIC YYeOHbIe NeHCTBHA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) ITUCKYCCHM) IO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMS PEJI0KEHHOM 3a]a4H;

YMEHUSl  NPEJCTaBIATh  MOJYYECHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIbHOCTH B YCTHBIX M IIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALUI0
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (J1ab0paTOpHOro OMNbITa,
1a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI y4eOHOrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbBHOM W MCCIENOBAaTEIbCKOM  JEATENBHOCTH  IPU  PELICHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHON pabOTHI U ApyTue).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOUpaTh Hanbosiee 3PpPeKTUBHBIE CIOCOOBI peleHUsl YYeOHbIX U
MO3HABATENIbHBIX 337a4, CaAMOCTOSITEIbHO COCTaBJISTh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QJITOPUTM JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3ysbTaTa 3asBJICHHOW II€JIM, YMEHUE
UCIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCIIOBUU 3aJIaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeAMETHBIX pE3yJbTaTOB [0 OCBOCHHUIO 0053aTEIbHOTO
Collep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepasbHON pabodeil mporpaMMoH,
BBIJIEJISIIOT: OCBOEHHBIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI



JNEUCTBUM, BUABl JEITEIBHOCTH IO T[OJY4YEHUIO HOBOTO 3HAHHWS, €ro
WHTEPIpETAlUN, MPeoOpPa30BaHUI0 W TMPUMEHEHUIO B PA3IMYHBIX YYCOHBIX W
HOBBIX CUTYaIUsIX.

K xonIy oOydenus B 8 kiiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATh CMBICII OCHOBHBIX XHMHMUYECKHUX IOHATHUI: aTOM, MOJEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAsI U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10JIs1 XUMHUYECKOTO 3JIeMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasl peaKius, KiacCUuPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A((EKT peakinm,
AIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTalb, PAaAUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BEIlEeCTBa
(MporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUUTIOCTPUPOBATh  B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHATUA H
MPUMEHSIThH ITU TTOHSTUS MPU ONMKUCAHUU BEIIECTB U UX MPEBPAIICHU;

e ICMOJIB30BATh XMMUYECKYI0 CUMBOJIUKY JJISI COCTaBJICHUS (POPMYJT BEIIECTB
Y YPAaBHEHUM XUMUUYECKUX PEAKLINM;

e OTIPE/ICNIATh BAJICHTHOCTh ATOMOB D3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAIJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH IO
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJ€HTHAasT M HOHHAas) B
HEOPraHUYECKUX COCAUHEHUSX;

epackpbiBaTh cmbica llepuommueckoro 3akona Jl. WM. Mengeneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuomnueckoit cucreme,
3aKOHOB COXpPAaHEHHS MAacCChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHUSsI, 3aKOHA ABOTrajpo;

e ONMCHIBATh MW XapakTepu3oBaTh TabmmuHyio ¢opmy Ilepuognyeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3jauvaTh IMIOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manbsie u
OOJNbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmuie «llepumomuueckas cucTteMa XuMmudeckux diaemernToB [J[. U
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sA1pa, 00IIee YUCIIO 3JIEKTPOHOB
Y paCIpEaeICHUE X N0 3JEKTPOHHBIM CJIOSIM);

e KJIaCCU(UIIMPOBATh XMMHUYECKHE HIIEMEHTBI, HEOPraHUYECKHE BEIIEeCTBa,
XUMHUYECKHE PeaKkiuu (M0 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIHUH
BEIIIECTB, 110 TETUIOBOMY (D PEKTY);

e XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XWMHUYECKHE CBOICTBA BEIIECTB
pa3IMYHBIX KJIACCOB, MOATBEPK/Iasi OMMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

e IPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCHMOCTH OT HUX KAaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBHUSX;

¢ BBIYHUCIIATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO MaccChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHUYECKOro 3JeMeHTa Mo (opMmyse COeAUHEHUS,
MacCcOBYIO JIOJII0 BEIIECTBA B pPacTBOPE, IPOBOAUTH pacdy€Tbl IO
YPaBHEHUIO XUMUYECKOHN PEaKITny;

o IPUMEHSITH OCHOBHBIE OTEPAIIUN MBICIUTEILHONU JEATEIBHOCTH — aHAIN3 H
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccudukaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHUYECKUX pEaKIUil, EeCTECTBEHHO-HAyYHbIE METOJIbI
NO3HAaHUA — HAONIOJICHUE, W3MEpPEHUE, MOJECIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICICHHBIN);

e CIIEJIOBATh MPABHUJIaM TOJIb30BAHUS XUMHUYECKOM MOCYI0M U TaOOpaTOPHBIM
o0opyZoBaHMEM, a TaK)Ke TWpaBuWiIaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHUM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JaOOpaTOPHBIX
XUMHUYECKUX ONBITOB MO TMOJYYEHHUIO W COOMPAHMIO Ta3000pa3HbIX
BEIIECTB (BOJIOpPOJIa M KHUCJIOPOJA), IPUTOTOBJICHUIO PACTBOPOB C
ONPEAEIEHHON MACCOBOM JIOJIEW PACTBOPEHHOIO BEIIECTBA, ILNIAHUPOBATH
U TIPOBOJUTH XUMHUYECKHE IKCIIEPUMEHTHI TI0 PAaCIO3HABAHUIO PACTBOPOB
HIeJI0YEe U KHUCIIOT C MOMOIIBI0 MHAMKATOPOB (JIakmyc, (heHondTanenH,
METUJIOPAHXK U IpyTHe).

K xoHI1y oOydenus B 9 kiacce npeiMETHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCS YMEHUM:

e PaCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX TMOHATHUN: XUMHYECKUI
AIIEMEHT, aTOM, MOJEKyJa, HOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJIO)KHO€ BEIIECTBO, BaJIEHTHOCTh, 3JIEKTPOOTPUIATENIBHOCTh, CTEINEHb
OKHUCJICHHS, XUMUYECKasl PEaKI[usi, XUMUIECKasi CBs3b, TEIUIOBOU ekt
peaknuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  AIEKTPOJIUTHI,
HEAJICKTPOJUTHI, DJIEKTPOJIMTUYECKAS JTUCCOIMAIINS, PEaKIUU HOHHOTO
oOMeHa, KaTaiu3aTop, XHMHUYECKOE paBHOBecHUEe, OOpaTUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHCIIUTENb, BOCCTAHOBHUTEIIb, OKHMCJIEHHWEC W  BOCCTAaHOBJICHHE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, MOHHAs,
MeTaJlTM4YecKas), KpUCTAJNIMYecKass pemérka, KOppo3us METaslIoB,
CILJIaBbl, CKOPOCTb XHMMHYECKONW pEeaKlHH, MPEACTbHO JIOMyCTUMAas
koHuenTpaus [1/IK Bemecrna;

e WUUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TIOHSATUA H
MIPUMEHATH T MOHSITHUSA MPU OMTMCAHUU BEILIECTB U UX MPEBPAILICHUN;

e ICITI0JI30BaTh XUMHUUECKYI0 CUMBOJIUKY JIJISl COCTaBJICHUS (hOPMYJI BEIIECTB
Y YPaBHEHUM XUMUYECKUX PEAKIINM;

e OTIPEJICTISATh BAJIGHTHOCTh U CTETEHb OKUCJICHUS XUMHUYECKUX DJIEMEHTOB B
COCIMHEHUAX Pa3IMYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeeIEHHOMY KJIacCy COCIMHEHUM 1o (opMynaM, BHUI XUMHUYECKOMN
CBs3U (KOBaJICHTHAs, WOHHAS, MeETaUIMYecKas) B HEOPraHUYCCKHUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPaX HEOPTraHWYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOT'O BELIECTBA;

epackpbeiBaTh cMbIch [lepuommueckoro 3axkona J[. WM. MenneneeBa wu
JIEMOHCTPUPOBATh €r0 IOHMMAHHWE: OINHUCHIBAaTh U XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
paziuuaTh MOHATHUS «rJaBHas mnoarpynmna (A-rpynmna)» u «moOouyHas
noarpynna (b-rpynma)», manesle u OOJBIIHE IEPUOIBI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabauIe, C
YUCJIOBBIMM  XapaKTEPUCTHUKAMU  CTPOCHHUS  aTOMOB  XMMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacrpefielieHue HX MO0 DJJICKTPOHHBIM CJO0sIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHUHW CBOMCTB 3JIEMEHTOB UM WX COCIUHEHUU B
npejesiax MaJibIX MEPUOJIOB M TJIABHBIX MOATPYIN C YYETOM CTPOCHUS UX
aTOMOB;

e KJTACCU(PUIIUPOBATH XUMHUUYECKHE DJIEMEHThI, HEOPTaHMYECKHUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, TIO0 TEIMJIOBOMY 3P (hEKTy, 0 U3MEHEHUIO CTEMEHEH OKUCICHHS
XHMHYECKUX IJIEMEHTOB);

e XapaKTepU30BaTh (OMHUCHIBATh) OOIIME M cHeHUPUYECKUEe XUMHUYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNUCAHUE
NpUMEpaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

e COCTABJISITh YPABHEHHUS JIEKTPOJIUTHUECKON AUCCOIMALIMN KUCIIOT, EI0Ye
U COJICH, MOJIHBIE U COKpaIIEHHBIE YPAaBHEHUS PEaKIuii HOHHOTO OOMeHa,



YpaBHEHUSI PEAKIH, MOATBEPKIAIOININX CYIIECTBOBAHUE TE€HETUYECKOU
CBSI3M MEX]Ty BEIIECTBAMH PA3INIHBIX KIIACCOB;

e DPaCKpbIBaTh  CYIIHOCTh  OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKITUI
MTOCPEJICTBOM COCTABJICHHS 3JICKTPOHHOTO OajlaHCca 3THX PEaKIIni;

o IPOTHO3MPOBATh CBOWCTBA BEIICCTB B 3aBUCHMOCTH OT HX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPAlIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

e BBIYHCJISATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO U MOJISPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJIFO XMMHYECKOTO »JJIeMEHTa 10 (OpMYyJIe COCIHHCHHS,
MacCOBYIO JIOJIFO BEIIECTBA B PAacTBOpE, IPOBOAWTH PACUETHI II0
YPaBHEHUIO XUMUYECKOHN PEaKITny;

e COONIOAATH TIPaBUJIa TIOJIB30BAHUS XUMUYECKON MOCYI0M U JabopaTOpHBIM
obopy/oBaHMEM, a TakK)Ke TMpaBuiaa oOOpalleHus C BeIleCTBaMH B
COOTBETCTBHM C HHCTPYKIHUSMH TIO BBIIOJHEHHUIO J1A0OpPaTOPHBIX
XUMHUYECKUX ONBITOB MO MOJYYEHHUIO W COOMPAHMIO Ta3000pa3HbIX
BEIECTB (aMMHaKa M YTJIEKHCIIOTO Ta3a);

o IPOBOJINTH PEAKITUH, TTOATBEPKIAIONINE KAUYSCCTBEHHBIM COCTaB Pa3IUIHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM IyTEM XJIOpUJI-, OPOMHA-, HOIUI-,
kapOoHat-, docdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KaTHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUYECCKUX BEIICCTB;

e IPUMEHATh OCHOBHBIC OIEPAIIMH MBICITUTEIBHON JIEATEIIBHOCTH — aHAIM3 U
CHUHTE3, CpaBHECHHE, O0000IIeHNe, CHCTEMAaTH3allui0, BBIABJICHUE
MPUIUHHO-CJICJACTBEHHBIX CBSI3€H — JJII M3YyYCHHUS CBOMCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJICIUPOBAHUE, DKCIIEPUMEHT (peajbHBIM M
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
KoandecTBo yacoB
Ne HaumeHoBaHue pa3jiesioB u JaekTpoHHbIe (HU(pPOBHIE)
KoHTpoJibHbIE IIpakTH4eckue
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
Pa3nean 1. [lepBoHavaibHble XUMHYECKHE TIOHATHS
Xumust — BaxkHas o0J1acThb
€CTECTBO3HAHUS U
1.1 . 5 2 https://m.edsoo.ru/YNVIX660G
MPAKTUYECKOU JeATETbHOCTH
YyeJIOBEKa
BemtecTtBa 1 XUMHUYECKHE
1.2 B 15 1 https://m.edsoo.ru/ONNXR 1 VFOQ
peakuuu
Wroro no pazneny 20
Pa3zgen 2. BaxxHelilue npeacTaBuTe/ il HEOPraHUYeCKUX BellecTB
Boznyx. Kucnopon. IToastue
2.1 ayx poaL 6 https://m.edsoo.ru/D5SBORTY30
00 okcHuaax
Bonopon. Ilonarue o
2.2 8 1 https://m.edso0.ru/5D61JZ6PS
KHCJIOTaX U COIAX
Boga. Pactsopsl. [Tousarue 00
2.3 g p 5 1 1 https://m.edsoo.ru/M13I5KJBM
OCHOBaHHUIX
OCHOBHBIE KJIACCHI
24 . 11 1 1 https://m.eds00.ru/0T5ASMOWT
HEOPTraHUYECKUX COCTMHECHHI
Hroro no paszneny 30

Pa3nean 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuU



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT

[Tepuoanueckuii 3aKOH U
[lepnonnueckas cucrema

3.1 XUMHYECKUX djeMeHToB /I, U. 7 https://m.edsoo.ru/TCBJBVWFZ
MenaeneeBa. CtpoeHue
aToma
XumMuyeckas CBS3b.
3.2 OKucauTenbHO- 8 https://m.edsoo.ru/F6AOAZDPF
BOCCTaHOBUTEJIbHBIE PEAKIINH
Hroro no pazgeny 15 https://m.edsoo.ru/LRYWBJPES
PesepBHOE Bpemst 3 https://m.edsoo.ru/KQBD02J69
OBIIEE KOJIMYECTBO YACOB 63

[10 [TIPOT'PAMME



https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KJIACC

KounuectBo yacos
HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIE (LM (POBbLIE)
Ne i/ Konrposbnsie IIpakTnyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
[ToBTOpEeHue u yriay6nenue 3HaHUN
1.1 P i 5 1 https://m.edsoo.ru/EQETUT35Z
OCHOBHBIX Pa3/eNoB Kypca 8 Kiacca
OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX
1.2 . 4 https://m.edsoo.ru/AFN4LWG7U
peakuuit
DNEeKTpOoNUTHYECKAs JUCCOLUALIMSL.
1.3 P 8 HHat 8 1 1 https://m.edsoo.ru/KODURS0VV
XHUMUYECKUE PEAKIIMU B PACTBOPAX
Hroro no pasaeny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
OO01as xapakTepuCTHKa XUMUYECKUX
2.1 B P P 4 1 https://m.edsoo.ru/ZTN1F700I
aneMeHToB VIIA-rpynmsl. ["anorenst
OO6m1ast XxapakTepruCTUKa XUMUUECKHUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 https://m.edsoo.ru/P3DHMFB09
COETUHEHUS
OO61mas xapakTepuCTHKa XUMUIECKUX
2.3 anemeHToB VA-rpynmsl. A3oT, pochop u 7 1 https://m.edsoo.ru/VOXDOUX2S
UX COEMHEHUS
OO61mas xapakTepuCTHKa XUMUIECKUX
24 aneMmeHToB IVA-rpynnsl. Yriaepoa u 8 1 2 https://m.edsoo.ru/JPJ200VIX
KPEMHHU 1 UX COCTMHCHHUS
Wroro no pazmeny 25



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX

Pa3zgen 3. MeTaJIbl M X COCIUHEHU S

3.1 OO01me CBOMCTBAa METAJLIOB 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 Bakueiinine MeTauibl U UX COeIUHEHUS 16 https://m.edsoo.ru/EFKQW9HZI
Utoro no pazgeny 20
Pa3nes 4. Xumus n okpy:kawmasi cpeaa
BemiecTBa 1 maTepuansl B KU3HU
4.1 3 https://m.edsoo.ru/TEFNBWEF7Y
YyeJIOBEeKa
Hroro no pazneny 3
PesepBHOE Bpems 3 https://m.edsoo.ru/FYSRY75R9
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOT'PAMME



https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9

HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KosmuecTBo yacos
Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yueHusi oOpa3oBaTesibHbIE PeCypPChl
padoTbI padoThbI
IIpenmer xumuu. Posb xumuu B
1 JKU3HU 4yenoBeka. Tena u 1 https://m.edsoo.ru/L62DS2CZR
BEIIECTBA
[Tonsatue o meTo1ax MO3HAHUS B
2 1 https://m.edsoo.ru/9ZJAEW050
XUMUH
[TpakTuueckas padorta Ne 1
«IIpaBumna paboThl B 1abopaTopuu
3 P . p paTop 1 https://m.edsoo.ru/L5SEW4353D
U Ipu€MBbI 0OpaIeHus ¢
71a00paTOPHBIM 000PYIOBAaHUEM
YucThle BEeleCTBa U CMECH.
4 . 1 https://m.edsoo.ru/6TME21FW§
CrniocoOsI pa3aenenus cMmeceit
[IpakTuueckas pabora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 https://m.edsoo.ru/K3LS5SMCRY
OUYMCTKH TOBAPEHHOM COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 https://m.edsoo.ru/BLS04WTBS
XUMHUYECKUE IIEMEHTBI. 3HAKU
7 (CHMBOJIBI) XHMHYECKUX 1 https://m.edsoo.ru/AH3D4DNAX
3JIEMEHTOB
[IpocThie U CIOXKHBIE BENIECTBA 1 https://m.edsoo.ru/DXJBSTJ95
ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 https://m.edsoo.ru/IMOBJ3QZ5
3aK0H TOCTOSIHCTBA COCTaBa
10 1 https://m.edsoo.ru/IMC496FX6
BEIECTB. XUMHUUIecKas hopmyria.



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6

BanedTHOCTH aTOMOB
XUMHUYECKUX DJIEMEHTOB

11

12

13

OTtHocuTeIbHAs AaTOMHAs Macca.
OTtHocuTeNbHASI MOJIEKYJISIPHAS
macca

MaccoBas J0JIA XUMHYECKOI'O
3JICMCHTA B COCAUMHCHUHU

KonnuectBo BemecTBa. MoJib.
MonsipHas macca

https://m.edsoo.ru/PIZPCIMDX

https://m.edsoo.ru/GHV58QOMVE

https://m.edsoo.ru/368UNL5Y2

14

15

16

duznyeckre 1 XUMUUECKHE
SIBIIeHUS. XUMHYecKas peakuuia

[Tpu3Haku U yCIIOBHSI TPOTEKAHMSI
XUMHYECKHX PEaKIUii

3aK0oH COXpaHEHUsI MaCChl
BEIIECTB. XUMUYECKUE YPABHECHUS

https://m.edsoo.ru/YZMS8S6ATH

https://m.edsoo.ru/N6DVNIKQ5

https://m.edsoo.ru/M8EDS4IHVM

17

18

19

20

Brluncnenus Koau4ecTBa, MacChl
BEIL[ECTBA 10 YPABHEHUAM
XUMUYECKHUX PeaKLni

Knaccudukanus XuMuaecKkux
peakiuit (CoeTuHeHusl,
pa3oKeHus, 3aMeIICHHUS,
obmMmeHa)

M. B. JIoMOHOCOB — y4€HBIN-
sHIMKIoneaucT. O0o0Imenne u
cUCTeMaTH3alus 3HaHuH

KonTtponbhas padora Nel no reme

«BeliecTBa 1 XUMHYECKHE
pCaKkuum»

https://m.edsoo.ru/LUY9U3EQE

https://m.edsoo.ru/L48O7LAGB

https://m.edsoo.ru/P1IWARH3AB

https://m.edsoo.ru/ON62SNERU



https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU

21

Bo3agyx — cmech razos. Cocras
BO3ayxa. Kucimopon — aneMeHT u
npocroe BeniectBo. O30H

https://m.edsoo.ru/XONONRN1P

22

duznyeckre 1 XUMUUECKHE
CBOMCTBA KHCJIOpOJia (peakuu
OKuCJeHus, ropeHue). [lonsatue
00 okcugax

https://m.edsoo.ru/FBS1JRKMB

23

Crioco0bI MOTy4eHUs KHCIIopoia
B J1abopaTopuu U
IMPOMBIIIJICHHOCTH. HpI/IMCHeHI/IC
KUCIIOpoJa

https://m.edsoo.ru/VIWB6A2RD

24

TennoBoii 3 PeKT XMMUIECKOI
peaKIuu, IOHSATHE O
TEPMOXUMHYECKOM ypaBHEHUH,
9K30- ¥ SHIOTEPMHUCCKUX
peaKIusIx

https://m.edsoo.ru/PNMKJZHKX

25

26

27

28

TonnuBo (HedTh, yroib U METaH).
3arpsi3HeHue BO3AyXa, CIOCOObI
€ro NpeJoTBpaIlCHUs
[Tpaktuyeckas padora Ne 3 o
teme «llonmydenue u cobupanue
KHCJIOpPO/1a, U3yUYEHUE €TO0
CBOMCTB»

Bonopon — anemeHT u npocroe
BelecTso. Haxoxnenue B
pupoie

OuznyecKkue 1 XUMHUIYECKHE
cBolicTBa Bogopoza. [Ilpumenenue
BOZIOpOAA

https://m.edsoo.ru/USNY5UUW?2

https://m.edsoo.ru/5516UHX3R

https://m.edsoo.ru/WD392ACWB

https://m.edsoo.ru/0SZ28459R



https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R

29

IloHATHE O KUCIIOTAaX U COIIX

https://m.edsoo.ru/TMWNIVC43

30

31

32

Crnioco0Obl mosTy4eHust BOJ0po/ia B
naboparopuu

[TpakTrueckas padora Ne 4 mo
teme «llonydyenue u cobupanue
BOJIOPOJIa, U3YUECHHE €r0
CBOMCTB»

MousipHbiii 00bEM Ta30B. 3aKOH
ABoraapo

https://m.edsoo.ru/C9TO9UCIP

https://m.edsoo.ru/SS3WAX33K

https://m.edsoo.ru/M3KSO1QDQ

33

Brruncaenus 00€Ma, KoJIHM4ecTBa
BEII[ECTBA ra3a Mo €ro U3BECTHOMY
KOJIMYECTBY BEIIECTBA HIIH
00BEMY

https://m.edsoo.ru/MXGOY304M

34

Brrunciaenust 00MOB ra30B MO
YPaBHECHHUIO PEaKIIMU Ha OCHOBE
3aKOHA 00BEMHBIX OTHOIIEHHH
ra3oB

https://m.edsoo.ru/9TQ8AXABY

35

36

duznueckre 1 XUMHUUECKHUE
CBOMCTBA BOJIBI

CocraB ocHoBanuii. Ilonsrtue 00
WHJIUKAaTOpax

https://m.edsoo.ru/7TAOGFZK4R

https://m.edsoo.ru/IXB2W6IVL

37

Bopna xak pacTBopuTEND.
HaCI)IHIGHHI)IG 1 HCHACBIIICHHBIC
pacTBOpbl. MaccoBas 1o
BEILIECTBA B paCTBOPE

https://m.edsoo.ru/MKHXPOFH4

38

[TpaxTrueckast pabota Ne 5 o
teme «l[Ipurorosnenue pacTBOpoB
C onpeAesEHHON MacCOBOM A0JIel

https://m.edsoo.ru/ WXUKPAUOA



https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA

pacTBOPEHHOTO BEIIECTBA

39

40

Kontponbnas padora No2 o teme
«Kucnopoa. Bogopoxn. Boga»

OKcuapl: COCTaB, KiIacCuUKaIs,
HOMEHKJIaTypa

https://m.edsoo.ru/JIM7935DRY

https://m.edsoo.ru/STESJINAY

41

[Tonyuenue u xummuyeckue
CBOMCTBA KMCJIOTHBIX, OCHOBHBIX
U aM(OTEpHBIX OKCHI0B

https://m.edsoo.ru/8JAZ9YWS2

42

43

OcHOBaHUS: COCTaB,
KJaccu(uKaIus, HOMEHKIIATypa

[TonyueHnue u XuMU4YeCKue
CBOMCTBAa OCHOBaHUM

https://m.edsoo.ru/SU397HUSC

https://m.edsoo.ru/GD9A28ROE

44

KucnoTtsr: cocTas,
KJaccu(uKaIus, HOMEHKIIaTypa

https://m.edsoo.ru/Q6U4WEBK7

45

46

47

48

[Tonyuyenue n xummudeckue
CBOMCTBA KUCIJIOT

Counu (cpenHue): HOMEHKIATYpa,
CHOCOOBI MOTYYEHUS, XUMUUECKUE
CBOMCTBA

[IpakTuueckas pabora Ne 6.
Pemienne skcnepuMeHTAbHBIX
3a7a4 1o Teme «OCHOBHBIE
KJIaCChl HEOPTaHUYECKUX
COEJIMHEHU D)

I'eneTmueckas CBI3b MCKIY

KJIaCCaMU HEOPraHUYECKUX
COEeIMHEHUN

https://m.edsoo0.ru/Z2GCRN45W

https://m.edsoo.ru/JSNUIMIT]J

https://m.edsoo.ru/58D13JF7V

https://m.edsoo.ru/YDS6ZRE31

49

O00011eHNEe U CUCTEMATU3ALMS

https://m.edsoo.ru/STBUOEEYN



https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN

3HAHUI

50

51

52

53

Kontponbnas padora Ne3 no teme

"OCHOBHBIE KJIACCHI
HEOPTraHUYECKUX COCAMHEHUI"

IlepBbie MONBITKU
KJIaCCU(UKAUU XUMUYECKUX
anemeHToB. [lonsaTue o rpynmax
CXOJIHBIX 3JIEMEHTOB

Ilepuoanueckuii 3aKOH U
[lepuoauueckas cucrema
XUMHYECKHX 31eMeHToB JI. H.
MenneneeBa

[Tepuompl, TPy, MOATPYIIIBI

https://m.edsoo.ru/AFA7IDULD

https://m.edsoo.ru/COV3CC214

https://m.edsoo.ru/X9F1INR3U8

https://m.edsoo.ru/NOMWWIRXN

54

55

56

57

Crpoenue atomoB. CoctaB
aTOMHBIX saep. M30Tombl

CtpoeHue IIEKTPOHHBIX
000JI0YEK aTOMOB HJIEMEHTOB
Ilepnonnueckon cucreMs! 1. H.
Menpeneesa

XapakTepucTuka XUMHYECKOTO
3JIEMEHTA 10 €T0 MOJIOKEHUIO B
Ilepunonnueckoii cucreme /1. U.
Menneneera

3nauenue [lepuoanueckoro
3aKOHA JUJIs Pa3BUTHS HAYKU U
npaktuku. J[. 1. MenneneeB —
Y4E€HBIN, NENAror U rpaXK1aHuH

https://m.edsoo.ru/IMUDOMRSH

https://m.edsoo.ru/T9SYNVE&B2

https://m.edsoo.ru/YIPO4OMDX

https://m.edsoo.ru/SZD8XEOQOP

58

Peseprubrit ypok. O6001eHue 1

https://m.edsoo.ru/ZCQTRPO8Y



https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y

CUCTEeMAaTH3AIHsI 3HAHWH /
Bcepoccuiickast mpoBepoyHas
pabora

KonTtponsHast padora Ne4 o reme
«Ctpoenue aroma. XuMu4eckas

59 . 1 https://m.edsoo.ru/FTIZFO9OWF
cBsi3b» / Beepoccwuiickas
poBepovHas paboTa
DIIEKTPOOTPULIATEIIHLHOCTh AaTOMOB

60 pooTpH 1 https://m.edsoo.ru/HZA110EDS§
XUMUUYECKUX DIIEMEHTOB

61 HNonnas xumMnyeckas CBA3b 1 https://m.edsoo.ru/3SY1RJKVI
KoBasientHas nonsipHas

62 1 https://m.edsoo.ru/EOL3MT2AE
XUMUUYECKAS CBA3b
KoBaneHnTHas HemospHas

63 1 https://m.edsoo.ru/9Y VR3FUXI
XUMUUYECKAS CBIA3b

64 CreneHp OKUCIEHUSI 1 https://m.edsoo.ru/RA6CVXM66
OKHUCIATEIHLHO-

65 1 https://m.edsoo.ru/ZXNCA7DOZ
BOCCTAaHOBUTEJIbHBIC PEAKIIHU

66 OKHUCIIUTENN U BOCCTAHOBUTEU 1 https://m.edsoo.ru/QPS46Z5PU
Peseprubriit ypok. O600111eHIE U
CUCTEMATH3AIMS 3HAHUH 110 TEME

67 1 https://m.edsoo.ru/4ARH7M35NF
«Ctpoenne aroma. XUMUYECKas
CBSI3bY
PesepBHEIil ypok. O000IIIEHNE U

68 P P ‘I,H 1 https://m.edsoo.ru/7DNRBZ948
CUCTEMATH3aLMs 3HAHUN

OBILIEE KOJIMYECTBO HACOB I10 63

[NPOT'PAMME



https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948

9 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHmusl

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE Pecypchl

[Iepnonnueckuit 3aKoH.
IIepuoanueckas cucrema
XUMHUUYECKUX 3jiemMeHToB J[. 1.
Menneneena

https://m.edsoo.ru/ECRKA90AY

3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XUMHYECKUX DJIEMEHTOB
MIEPBBIX TPEX MEPUOIOB
Knaccudukanms u
HOMEHKJIaTypa HEOPTaHUYECKUX
BEILIECTB

Buapr XHUMHYECKOM CBSI3U M THUIIHI
KPpHUCTATINYCCKUX peI_HéTOK

https://m.edsoo.ru/GNJPEROFB

https://m.edsoo.ru/ WTO1WRA20

https://m.edsoo.ru/UI4Y5CFRV

KonTponbnas pabora Nel o
teMe «lloBTOpeHune n
yriyoJsieHue 3HaHUH OCHOBHBIX
pasziesnoB Kypca 8 Kiacca»

https://m.edsoo.ru/J4X87ZN212

Knaccudukamms xumuaeckux
peaKIui 1o pa3InYHbIM
pU3HaKaM

ITonsaTue o ckopoctu
XUMHUYECKOM peakiuu. [londarue
0 TOMOT€HHBIX U TE€TEPOTr€HHBIX
peaKumsax

https://m.edsoo.ru/X8XAE7E2J

https://m.edsoo.ru/6VLXCYY7N



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N

IToHATHE 0 XUMHUUECKOM
paBHOBecuU. DaKTOPHI,
BIIUSIIOIIIME HA CKOPOCTh
XUMHYECKON peaKIuu U
MTOJIOKEHHE XMMHYSCKOTO
paBHOBECHS

OKHUCIIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKITUU

https://m.edsoo.ru/H4FH7NZNM

https://m.edsoo.ru/648V 11026

10

Teopust 2NEKTPOIUTHYECKON
nuccouranuu. CunbHbIE U
ci1a0ble AIEKTPOJIUTHI

https://m.edso0.ru/2KCYCLZ16

11

12

13

14

Honnble ypaBHEHHsI peakui

XHUMHUYECKHE CBOMCTBA KUCIIOT U
OCHOBaHHH B CBETE
MpeACTaBICHUIN 00
BJIEKTPOJIUTUYECKON
JHUCCOoLIalNu

XHUMHYECKHE CBOMCTBA COJIEH B
CBETE MpeACTaBIeHUI 00
3JIEKTPOJIIUTUYECKON
JHUCCOoLIalNU

[TonsiTe o ruapoaU3e coen

https://m.edsoo.ru/VN2SBON1R

https://m.edsoo.ru/SHH81YVXI

https://m.edsoo.ru/ETD5QTS4G

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

15

16

O000111eHHE U CUCTEMATU3ALMS
3HAHUH

[IpaxkTuueckas padora Ne 1.
«Pemenne sxcriepuMeHTaIbHBIX
3a1au»

https://m.edsoo.ru/FEEIZRMBG

https://m.edsoo.ru/7VXTFHIT4

17

KonTponbnas padorta Ne2 o

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



https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX

TeMe «DIEKTPOIUTHYECKAS
aucconuanus. XuMu4eckue
pEaKLMU B PacTBOPAX»

18

OO0mast xapaKTepUCTHKA
rajoreHoB. XuMHUYECKHE
CBOICTBa Ha MMPUMEPE XJIOpa

https://m.edsoo.ru/NNYKYZF12

19

20

21

Xnopoogopoa. ComnsiHast
KHCJI0Ta, XUMHYSCKHUE CBOIMCTBA,
MOJIy4eHHUE, MPUMEHEHUE

[TpakTuueckas pabota Ne 2 o
teme «[lonmydyenue consHoi
KHUCTIOTHI, U3y4eHHE €€ CBOMCTBY

Beruunciienus mo ypaBHEHUsIM
XUMHUYECKHX PEAKIIMH, €CIIN
OJIMH U3 PEarcHTOB JiaH B
HU30BITKE

https://m.edsoo.ru/CWVSHCD2M

https://m.edsoo.ru/PVEXIYWEG

https://m.edsoo.ru/4BISHO70F

22

OO61as xapakTepucTUKa
a1eMeHTOB VIA-rpynmsl

https://m.edsoo.ru/VNMWKERSEP

23

AmoTponHslie Mou(pUKaLIUK
cepbl. Haxoxnenue cepol 1 €€
COCIMHEHUH B IPUPOJIE.
XHWMHYECKUE CBOMCTBA CEPBI

https://m.edsoo.ru/CX10EU8PO

24

25

CepoBoaopoji, CTpOEHHUE,
q)HSI/I‘IeCKI/IG U XUMHUYCCKUEC
CBOMCTBA

Oxkcuabl cepsl. CepHas KUCIIOTA,

(I)I/I3I/I‘{CCKI/IC 1N XUMHUYCCKHEC
CBOﬁCTBa, IMPUMCHCHUC

https://m.edsoo.ru/ECGX2B40W

https://m.edsoo.ru/ULRFLCHH1



https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1

26

27

XUMHYECKUE PEAKIUH, JIeKALUe
B OCHOBE ITPOMBIIIJICHHOTO
crocoba Moyy4eHus cepHon
KHUCTIOTBI. XUMUYECKOE
3arpsi3HEHUE OKpY Karolei
Cpelbl COeTMHEHUSIMU CEPbI

Brruncnenue MaccoBod 10U
BBIXO0/1a TTPOJIYKTA PEAKIIUH

https://m.edsoo.ru/H7FT3NON4

https://m.edsoo.ru/HSJE186WN

28

OO61as xapakTepucTUKa
aneMeHToB VA-rpynnsl. A30T,
pacnpocTpaHeHue B IPUPOJIE,
bu3nyeckrue 1 XUMUYECKHE
CBOMCTBa

https://m.edsoo.ru/WAHRMB976

29

AMMHaK, ero Gu3nvecKue u
XUMHYECKHE CBOMCTBA,
MOJy4YEeHUE U TPUMEHEHHE

https://m.edsoo.ru/HZAYESF13

30

31

32

33

[Tpaktuyeckas padora Ne 3 o
teMe «llomydenue ammuaka,
U3Y4YEHUE €r0 CBOMCTBY»

A3oTHas KHCI0Ta, €€
buznyecKne 1 XUMUYECKHE
CBOMCTBaA

Hcnonbs3oBaHne HUTPATOB U
CoJIeld aMMOHUS B KAYECTBE
MUHEPATBHBIX YIO0OPEHHUIA.
XUMHYECKOE 3arps3HEHNE
OKpYKaroIlei cpeabl
COEIMHEHUSIMU a30Ta

®dochop. Okcun dhocdopa (V) u

https://m.edsoo.ru/JORP641F]

https://m.edsoo.ru/U2DYEDMYE

https://m.edsoo.ru/SHBKCIQCB

https://m.eds00.ru/GDQJSO3WP



https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP

docdopHas kuciora,
bu3rUecKre 1 XUMUYECKHE
CBOMCTBA, MOJyYCHHUE

34

Hcnons3oBanue pochatos B
Ka4eCTBE MHUHEPAIbHBIX
yno0OpeHuil. 3arpsi3HeHne
MIPUPOIHON cpenbl pochaTamu

https://m.edsoo.ru/UAZ3HUG65V

35

36

37

Yraepon, pacipoCcTpaHEHHUE B
npupoe, GU3NIECKUE U
XHMHYECKHUE CBOMCTBA
Oxkcupsl yriaepoaa, ux
buznyecKkue 1 XUMUYECKHE
CBOMCTBA. DKOJIOTHYECKHE
poOJIEMBbI, CBSI3aHHBIE C
okcusom yriepoaa (IV)

YroapHasg KUCIoTa U €€ COJIn

https://m.edsoo.ru/DWOM6SUUL

https://m.eds00.ru/OXQAPGNCF

https://m.edsoo.ru/OHOQHDG6IPA

38

[IpakTuueckas padbora Ne 4 o
teme "[lonydyeHne yriekucnoro
ra3a. KauecTBeHHast peakius Ha
KapOoHaT-HOH"

https://m.edsoo.ru/G2HZXQGCS8

39

[TepBoHavabHBIC TOHATHS 00
OPraHMYEeCKHUX BEMIECTBAX KaK O
COEMHEHUSAX YIIIepoaa

https://m.edso00.ru/30TIZ109Z

40

41

Kpemunii u ero coequHeHus

[IpakTuueckas padora Ne 5.
Pemienne skcnepuMeHTAIbHBIX
3a7a4 no TeMe «Bakaeme
HEMETAILIBI U MX COCAUHCHUS

https://m.edsoo.ru/75JXNHOIS

https://m.edsoo.ru/O7E8D0OD77Z



https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8
https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z

42

Kontponsnas padora Ne3 mo
TeMe «Baxuelnine HeMeTauibl U
UX COCOUHEHU»

https://m.edsoo.ru/S85J9UGH?3

43

OO0mast xapaKTepUCTHKA
XUMHUYECKHUX 3JIEMEHTOB —
MeTa/uIoB. Metaiunyeckas CBs3b
¥ METaJUTHYECKast
KpUCTAITHYECcKask PeIIéTKa.
dusnyecKkre CBOWCTBA METAIIIOB

https://m.edsoo.ru/XK1GYPCO1

44

XHUMHYECKUE CBOMCTBA
METAJIJIOB. DJIEKTPOXUMHUYECKHM
psi HaNpsDKEHUH METallIoB

https://m.edsoo.ru/Z7YRNPAEW

45

OO6mrme crocoObl MoTydeHHs
MetaiuioB. CrutaBel. Beraucienus
10 YPaBHCHUAM XUMHUYCCKUX
pEaKLHii, €CIIM OJIUH U3
PEareHTOB COJIEPKHUT IIPUMECH

https://m.eds00.ru/G54GDQI2D

46
47

IlonsTue o KOppO31uHu MECTAJIJIOB

[Ienoynbie METAIIBI

https://m.edso0.ru/4FIGDOWOW
https://m.edsoo.ru/X1B4BPUW?2

48

49

50

OKcuabl U THAPOKCUJIBI HATPUS U
KaJis

[enoyno3eMeIbHBIE METAIIBI —
KaJbIUNA U MarHui

Baxueiinme coequHeHN
KaJIbIUS

https://m.edsoo.ru/Q4DX0G3U9

https://m.edsoo0.ru/REOCDY0K6

https://m.edsoo.ru/CJR96CMZA

51

52

O00011eHNEe U CUCTEMATU3ALIS
3HAHUN

JKEcTtkoCcTh BOIBI U CIIOCOOEI €8

https://m.edsoo0.ru/OSPXGG1BE

https://m.edsoo.ru/ WEMBFTTTP



https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/WFMBFTTTP

YCTpaHEHUS

53

54

[TpakTrueckas padora Ne 6 mo
teme "JKECTKOCTh BOJIBI U
METO/Ibl €€ yCTpaHEeHUs "

AoMuHUNA

https://m.edsoo.ru/NFIROKBS&]J

https://m.eds00.ru/9ZJSRD1TV

55

AmdoTepHble CBOICTBA OKCHA U

TUAPOKCHIA

https://m.edsoo.ru/NISKIIOJ5

56

57

Kemneso

OKcHIIBI, THAPOKCHUJIBI B COJIU
xenesa (I1) u sxenesa (I1I)

https://m.edsoo.ru/F20NJR5SR

https://m.edsoo.ru/IRTUBLAMP

58

59

60

O0001EeHHE U CUCTEMATU3 AL
3HAHUH

[TpakTuueckas paborta No 7.
Peienne skcnepuMeHTAbHBIX
3a7a4 no reme «BaxkHenmue
METAJIbI U UX COCTUHEHUS

Boruncnenus no ypaBHeHUAM
XUMHUYECKHUX PEAKLMH, ECIIN
OJIMH U3 PEareHTOB JIaH B
M30BITKE WU COAEPKUT
npuMecu. Berancienns
MacCOBOM JIOJIM BEIXOJIa
IIPOJIYKTa PEaKIIUH

https://m.edsoo.ru/NAON6HGKZ

https://m.edso00.ru/ZN7G0QSMX

https://m.edsoo.ru/AYD2HESIY

61

62

O000111eHHE U CUCTEMATU3 AL
3HAHUH

KonTtponsHnas padora Ne4 o

TeMe «BaxHnenmue MeTamibsl U
WX COECTUHEHUI

https://m.edsoo0.ru/BSTO9VTKOP

https://m.edsoo0.ru/703C804GN



https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/703C804GN

BemecrBa u marepuainsl B

63 5 1 https://m.edso0o.ru/OFI32JMTO0
[MOBCEAHEBHOM XU3HU YEIOBEKA
X €CKO€ 3arpsi3HeHHuE

64 HIMITH . TPAACHH 1 https://m.eds0o0.ru/9ANGYEYQI
OKPYXKAIOIICH Cpebl
PoJib XuMuH B pelieHun

65 1 https://m.edsoo.ru/180203Y28
9KOJIOTHYECKHX TPOOIIeM
PesepBurlii ypok. O0001I€HIE U

66 p P iH 1 https://m.edsoo.ru/DT1BAS5U4
CUCTEMATHU3ALMs 3HAHUN
Pese i1 ypok. O0001enne

67 PBHBIH YPOK e 1 htps://m.eds00.ru/P52TIZNXV
CUCTEMATH3aIMs 3HAHUN
PesepBHEblil ypok. O0001IIEHHE U

68 p P \I,H 1 https://m.edsoo.ru/TMK36TIZG
CUCTEMATU3ALMS 3HAHUN

OBLIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/DT1BAS5U4
https://m.edsoo.ru/P52TJZNXV
https://m.edsoo.ru/TMK36TJZG

ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOMN ITPOI'PAMMBbBI

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOTO 00111er0 00pa30BaHus

1

ITo Teme: ((HepBOHa‘laJILHBIe XUMHNYCCKUC ITOHATHA

1.1

1.2

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX TOHSATHM: aroM,
MOJIEKYJIa, XUMHUYECKHI D3JIEMEHT, MpPOCTOE BEILIECTBO, CJIOXKHOE
BEIIECTBO, CMech (OJHOpPOJHAs W HEOAHOPOJHAs), BAJICHTHOCTD,
OTHOCUTENIbHAs aTOMHasi M MOJIEKYJIsSIpHas Macca, KOJIMYECTBO
BEILECTBA, MOJIb, MOJSIpHAs macca, MaccoBas J0Js XUMHUYECKOIrO
AIIEMEHTa B COEIMHEHUU, MOJIAPHBIM O0BEM, XMMMUECKas peakius,
KJaccu(uKalus — peakuMid:  peakUUM  COEAMHEHHs,  PeaKkLUuu
pa3joXKeHUsl, peaklUuu 3aMelIeHUs, pPEeaKkIuu OoOMeHa, 23K30- U
HHJIOTEPMHUUYECKHE DPEaKLUHu, TeIoBoM 3(deKT peakiuu, pacTBOp,

MaccoBas JI0JIsS BEIIeCcTBa (MPOIEHTHAsI KOHIICHTPAIIUSI) B PaCTBOPE

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHUMHYCCKUX HOHATHUA |

MMPUMCHATDH 3TU IMOHATHS ITPU OIIMCAHUHN BCUICCTB U UX npeBpameHI/Iﬁ

1.3

MCIOJIb30BaTh XUMHYECKYI0 CHMBOJMKY JJIi COCTaBi€HUSI (opMyIl

BCIICCTB U ypaBHeHI/Iﬁ XHUMHUYCCKUX peaKI_II/Iﬁ

1.4

PaCKpbIBATb CMBICJI 3aKOHOB COXPAaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOI0O Y4Y€HHA, 3aKOHa

ABoraapo

1.5

1.6

ONpeNeNiaTh  BaJIEHTHOCTh aTOMOB  JJIEMEHTOB B OHMHApHBIX
COETMHEHUX
KJIAaCCU(UIUPOBATh XMMHUUYECKHE pEaKIuu (M0 4YHCIy U COCTaBy

YUYacCTBYIOUIMX B PEaKIUH BELIECTB, 110 TEMI0BOMY 3(pdeKTy)

1.7

BBIUUCJIATE OTHOCUTCIIBHYIO MOJICKYIAPHYIO U MOJIAPHYIO MacCChI

BC€IICCTB




1.8

1.9

1.10

2.1

BBIUKCIISITH MAacCOBYIO JIOJNIO XMMHUYECKOTO 3JIeMEHTa 1o (opmyie

COCIUHCHMUS,
BBIYMCIISATH MACCOBYIO JIOJIIO BELIECTBA B PaCTBOPE

MPUMEHSTh €CTCCTBCHHOHAYYHBIC METOMbl IMO3HAHUS — HAOIIOICHUE,
U3MepeHue, MOJICTTUPOBAHUE, IKCIIEPUMEHT  (peabHBbIi n
MBICJICHHBIN )

ITo Teme: «BaxHeline npeaCTaBUTEIM HEOPTAHUUECKUX BEILIECTBY
pacKpbIBaTh CMBICJ OCHOBHBIX XHMHYECKHX IOHATHI: OKCHU]I,

KHCJI0Ta, OCHOBAaHUEC, COJIb

2.2

OonpeaAc/IsAITb NPUHAMIC)KHOCTh BCHICCTB K OHpCI[CJ'IéHHOMy KJ1acCcy

coenuHeHul no hopMmynam

2.3

KHaCCH(bI/IHI/IpOBaTB HCOPraHNMYCCKUC BCIICCTBA
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XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XHUMHUYECKHE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, TMOJTBEpXKIasi OMHCAHUE MPUMEpPaMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.5

IIPOrHO3UPOBATH CBOMCTBA BENIECTB B 3aBUCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTH IMPOTCKAHHUA XHUMHUYCCKUX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

2.7

3.1

CJel0BaTh MpaBWJIaM [OJIb30BAaHUS XUMHUYECKOHM TOCYIOM H
mabopaTOpHBIM 00OPY/IOBAaHMEM, a TaKXKe TpaBUJiaM OOpaIlEHUS C
BEILIECTBAMH B COOTBETCTBUM C HMHCTPYKIHUSMU IO BBINOTHEHUIO
1a00paTOPHBIX XUMUUYECKHX OMBITOB MO TMOJTYYEHHUIO U COOMPAHUIO
ra3o00pa3HbIX BEMIECTB (BOJOPOAAa W KHUCIOPOJAa), MPUTOTOBICHUIO
pacTBOpPOB € ONPEACIEHHON MacCOBOM JOJIEM PacTBOPEHHOTO
BEILECTBA, IUNIAHUPOBATh U MPOBOAUTH XUMUYECKHE SKCIIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB IIEJIOYEH H KHUCIOT C TIOMOIIBIO
MHAUKATOPOB (JakMmyc, ¢peHondranert, METUIOPaHXK U IpYyrHe)
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHYECKOW peaKInu

I[To Teme: «llepmogmueckuit 3akoH u Ilepuomumueckass cucrema
xumudeckux osnemeHtoB . M. MenaeneeBa. CtpoeHue aTOMOB.
Xumuueckas cBsizb. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHbBIEC PEAKIIUN)
PacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKHX MOHSITHH: SApO aToMma,
DIIEKTPOHHBIA CJIOW aToma, aTOMHas opOuTadb, paguyc aroma,

XUMHYECCKass CBA3b, IOJIIpHAad W HCEIOJISIpHAad KOBAJCHTHasd CBA3b,




3.2

3.3

ANEKTPOOTPHUIIATEIIPHOCTh, HWOHHAs CBsI3b, HWOH, KAaTHOH, AaHWOH,

CTETEeHb OKHUCIICHUS
KJIacCU(UIIUPOBATh XUMUYECKHUE DIIEMEHTBI

OMHKCHIBATh U XapakTepwu3oBaTh TaOiuuHyto Gopmy [lepromndeckoit
CUCTEMBbl XMMHMYECKHUX DJIEMEHTOB: pa3IuyaTh MOHSATHUS «TJIaBHAs
noarpynna (Arpymnma)» u «mnobouHas mnoarpynmna (brpymma)y,

«MaJible» U «OOJIbIINE) IICPpHUOAbL
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3.5

packpsiBaTh cMbica Ilepumoandeckoro 3akona JI.M. Menpaeneena:
JIEMOHCTPUPOBATH TOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX DJIEMEHTOB OT HUX mojoxkeHus B Ilepuoamueckoii

CHUCTEMCEC

COOTHOCUTh  00O3HAuUEHHUs, KOTOpbIE HMMEIOTCI B  TaOiuIle
«Ilepuonuyeckass  cucrtema  XuUMHYeckux  asnemeHtoB  [[.U.
MenpeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHYECKHX OJJIEMEHTOB (COCTaB M 3aps] sapa, oO0Ilee YHucio

QJICKTPOHOB U PACIIPCACICHHUC UX I10 3JICKTPOHHBIM CHOHM)

3.6

3.7

9 KJIACC

ONpeneNniTh  CTENEeHb  OKHMCIEHHS  DJIEMEHTOB B  OHMHApHBIX
COETMHEHUAX
ONpeAeNaTh BUJ XUMHUYECKOH CBsI3UM (KOBaJEHTHasT W HMOHHas) B

HEOPTaHNUYCCKUX COCAUHCHUAX

Kon
IpoBepPsAEMOro
pe3yJjbTara

1

1.1

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAThI 0CBOCHUA OCHOBHOM
06p830BaTe.ﬂbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero Oﬁpa3OBaHI/IH

ITo Teme: «BemecTBo U XUMUYECKask PEAKIIUS)

pacKpbhIBaTh CMBICII OCHOBHBIX XHWMHUYECKHX TOHSITHH: PpPacTBOp,
ANEKTPOJUTHI, HEINEKTPOIUTHI, AIEKTPOIUTHUYECKAsE JAMCCOLUALINS,
peaky MOHHOTO OOMEHa, KaTaju3aTop, XUMHYECKOE PaBHOBECHE,
oOpaTtumbie u HeoOpaTuMbIie peakiuu,
OKHCTTUTETFHOBOCCTAHOBHUTEIILHBIC peakIum, OKUCITUTENb,
BOCCTAHOBUTEJIb, OKHCIEHHME U BOCCTAHOBIIEHHME, aJUIOTPOIHUS,
am(doTepHOCTh, XUMHYECKass  CBsI3b  (KOBaJeHTHas, HOHHAas,

MeTaHHI/I‘-IeCKaSI), KpucTaJlliIn4eCKasa pCIHéTKa, CIINIaBbl, CKOPOCTb




XUMHYECKOW peaKIuu

1.2

1.3

1.4

HIUIFOCTPUPOBATL B3dMMOCBA3b OCHOBHBLIX XHMHYCCKHX MMOHATHUA H

HpI/IMeHHTB OTHU IIOHATHUS HpI/I OIINCAaHHUU BCILICCTB U UX HpeBpaH_[eHI/Iﬁ
COCTABJIATH ypaBHeHI/IH 3HeKTpOJ’II/ITI/I‘-ICCKOI\/II Jucconyanuu KHCIIOT,
[IeJI0Ye ¥ COJICH, IMOJIHBIE M COKpAIIEHHBIC YpPAaBHCHHS DEaKIuil
HOHHOT'0 0OMeHa

paCKpBIBaTB CYH_IHOCTL OKHUCIIUTCIBbHO-BOCCTAHOBUTCIIBbHBIX peaKI_II/Iﬁ

IMOCPEACTBOM COCTABJICHUSA 3JICKTPOHHOI'O 0ajaHca 3THUX peaKHI/Iﬁ

1.5

MPOBOAMTDH PACUETHI MO YPABHEHUIO XUMUYECKOM peaKiuu

Ilo temam: «Hemerasuibl U uUX coenquHeHUs» U «MeTalipl U HUX

COCIUHCHUA

2.1

2.2

XapaKkTepu30BaTh (OMUCHIBATH) OOIIHME U cienu(pUUecKre XUMHYECKHe
CBOMCTBAa TPOCTBIX U CJIOXKHBIX BEIIECTB, MOJITBEPXIasi OINHUCAHHE
IpUMepaMu MOJICKYJISIPHBIX M MOHHBIX YPaBHEHHI COOTBETCTBYIOIIUX

XAMHYECKHUX pEaKui

COCTaBJIATbL YPAaBHCHUA peaxunﬁ, MOATBCPKAAIOIMINX CYIICCTBOBAHUC

IeHETHYECKOM CBSI3U MCIKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

MMPOTrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHUA,
BO3MOXHOCTH HPOTCKAHUA XUMHUUYCCKHUX npeBpameHHﬁ B PAa3JIMYHBIX

YCIIOBHSIX
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cleoBaTh MpaBWJIaM TIONB30BAaHUS XHUMHUYECKOW TIOCYAOH W
1abopaTOpHBIM 00OPY/IOBAaHMEM, a TaKXKe TpaBUiiaM OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBHUH C HHCTPYKIUSIMHU IO BBIIOJHEHHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB IO IOJYUYCHUIO U CO6I/IpaHI/IIO

Fa3006pa3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

2.5

3.1

MPOBOJUTH PEAKIMHU, IMOJATBEPKIAIONIME KAYECTBEHHBIM COCTaB
pa3MYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPHI-,
Opomun, womupa, kapOonar, Qocdar, cumamkar, cymbdar,
TUAPOKCUAMOHBI, KATHOHBI aMMOHHUS, MOHBI H3yYEHHBIX METaJIOB,

MIPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHUIECKUX BELIECTB
ITo Teme: «XuMUs 1 OKpy’Karomas cpeia»

pacKkpbIBaTh CMBICII OCHOBHBIX XuMmuyeckux mnonstuil: [IIK

BCIICCTBA; KOPPO3Ud MECTAJIJIOB

3.2

MNPUMCHATH OCHOBHBIC OIICpaluu MBICITUTEIIBHOM ACATCIIBHOCTH —




aHaJu3 W CHHTE3, CpaBHEHHE, OOOOIIeHHE, CHCTEeMaTHU3aIHIo,
BBIABJIICHHUC HpI/I‘II/IHHO-CJIe,IICTBCHHBIX CBSISCﬁ —  JJId I/I3y‘-IeHI/I$I
CBOMCTB BEIIECTB M XUMHYECKHX PpEaKIIMi; eCTCCTBCHHOHAYYHBIC
METOJIbI TIO3HAHWS — HaOJIOJICHWEe, W3MEpPEHUE, MOJICITHPOBAHUE,

AKCIIEPUMEHT (peajbHbI U MBICICHHBIN)



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kox
1

1.1

1.2

IIpoBepsieMblii 3JIEMEHT COACPKAHMS

IlepBoHaUaIbHBIE XUMUYECKUE TTOHATHS

[Ipenmer xumuu. Ponb XMMHM B KU3HM Ye€JIOBeKa. XHMHUS B CHCTEME HayK.
Tena u BemiectBa. PU3MYECKUE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSIHUE

BC€IICCTB

ITousrue o METOJaXx ITO3HAaHMA B XMMHHU. Yucteie B€IICCTBA U CMCCH. Cnioco0n1

pasaciIiCHUs cMmecen

1.3

1.4

ATOMBI W MOJICKYIJIbI. Xumuueckue d3yeMeHThl. CHMBOJBI XHMHYECKHX

351eMeHTOB. [IpocThie U C10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YYEHUE

Xumnueckas popmyna. BaneHTHOCTP aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOCUTENBbHas  aTOMHas  Macca.
OTtHOCHUTENBHASA MOJIEKYJIIpHAs Macca. MaccoBast 10151 XMMUYECKOr0 2JI€MEHTa

B COCIMHCHNU

1.5

1.6

1.7

KomnuectBo BemectBa. Moisib. MossipHas Macca. B3anmMoCBS3b KOJIWMYECTBA,
Macchl W 4HCIa CTPYKTYPHBIX €IWHUI BemecTBa. Pacdy€rel mo ¢dopmynam

XUMHNYCCKUX COGI[I/IHGHI/II\/'I

dusznyeckrue U XUMHUYCCKHE SBJICHHUSA. XHMHYSCKAS pCaknusga u eé IMPU3HAKH.
3akoH COXPAHCHUS MaCChl BEIICCTB. XHUMHYECKHE YpaBHCHHA. KHaCCH(bHKaHHﬂ

XUMUYECKHUX peakiuii (COeTMHEHUS, Pa3I0KEHHUs, 3aMEIIIeHUsI, 0OMEHA)

XUMUYECKU 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHUYECKOM MOCYI0H, C MpaBujIaMu
paboTel B saboparopuu W npuéMamMu oOpamieHuss ¢ JabopaTOPHBIM
o0opy/soBaHUEM, H3ydy€HHUE M OnucaHue (U3NYECKHX CBOMCTB 00pasloB
HEOpPraHMYECKUX BeUIeCTB, HaOmoaeHue (u3nyeckux (MIaBIeHUE BOCKa,
TasiHUE JIbJIa, PaCTUPAHUE caxapa B CTYIIKE, KUIIEHHE U KOHAEHCAllUs BOJAbI) U
XUMHUYECKHX  (TOpeHHe CBeYM, NpPOKAIMBAHUE  METHOW  IMPOBOJIOKH,
B3aMMOJICHICTBHE MeJla C KHCIIOTOW) SBIEHWUW, HAOMIOJICHWE W OIHUCaHUe
IPU3HAKOB IPOTEKAHHWS XMMUYECKUX peakuMi (pasjokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTBI C XJIOPUJIOM Oapusi, pasJioKeHUe
ruapokcuaa meau(ll) npu HarpeBaHuM, B3aUMOJEHCTBUE XKeElle3a C PaCTBOPOM

comm meau(Il), n3yuenune cnocoOoOB pasaeneHus: cMecei (C MOMOIIbI0 MarHuTa,




2.1
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(bunsTpOBaHUE, BBIMTAPWBAHKE, TUCTHUIUIAIMS, Xpomarorpadus), MpoBeIecHUE
OYNCTKU HOBapeHHOﬁ coJu, Ha6JIIOI[eHI/Ie " OIIMCAHUC PE3YJIbTATOB NPOBCIACHUA
OMBITa, WLIFOCTPUPYIOIIETO 3aKOH COXPAaHEHHsI MacChl, CO3JaHHE MOJelei

MOJIEKYJI (I1apOCTEP>KHEBBIX )
Baxwuelime npeicTaBuTeNIn HEOPraHUYECKUX BELLIECTB

Bo3ayx — cmech razoB. CoctaB Bo3nyxa. Kuciopom — »sneMeHT W mpocToe
BemlecTBo. HaxokaeHuwe kuciaopoja B mpupoje, Gu3ndeckue M XUMHUYECKUe
cBoiicTBa (peakuuu ropenus). Oxcuabl. [Ipumenenue kucimopona. CrocoOb
MOJIy4YeHUsl KHUCIOpoJa B Ja0opaTopuud M MPOMBINUIEHHOCTH. KpyroBopot

Kucnopoza B npupoze. O30H — anorponHas MoaAupUKaLUs KHCI0POaa

TernoBoit 3P PeKT XUMUIECKOH peaKi, TEPMOXUMUIECKAE YPAaBHEHHS, IK30-
Y DHAOTEPMUYECKUE PeaKuK. TOIUIMBO: yrojib U MeTaH. 3arpsA3HEHUE BO3/1yXa,

yCHJICHHE TApHUKOBOTO 3 (eKTa, pa3pyIieHne 030HOBOTO CIIOS

Bonopon — aneMeHT u mpoctoe BemiecTBo. HaxoxaeHue Bojopojia B MPHUPOJIE,
dusnyeckue W XUMHYECKHE CBOMCTBA, MPUMEHEHHUE, CIOCOOBI TOTYYCHUS.

Kucaote! u comu
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Monsipablii 00BEM ra3oB. PacuéThl Mo XUMHUYECKUM YPaBHEHUSIM

2.5

2.6

®usnyeckue cBoWcrBa BOAbl. Boma kak  pactBopuTens. PacTBOpbL
Haceimiennbsie 1 HEHACHIIIEHHBIE PACTBOPHI. PacCTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBass nons BemecTBa B pacTBope. XHMHYECKHME CBOWCTBA BOJBIL.
OcHoBanus. Ponb pacTBOpoB B Mpuposie M B XKU3HU ueloBeka. Kpyroropor
BOAbl B MpUpOAE. 3arps3HEHUE MPUPOIHBIX BOJA. OXpaHa M OYHCTKA
MIPUPOHBIX BOJT

Knaccudpukanuss nHeopranmdeckux coeaunenuid. Oxcunapl. Knaccuduxarus
OKCHJIOB: cojeoOpasywoimue (OCHOBHBIE, KHUCIOTHBIE, amQoTepHble) U
HecosieoOpaszyromne. Homenkmatypa okcuaoB. Dusnyueckne M XUMHYECKHE

CBOMCTBA OKCHJIOB. HOHy‘ICHI/Ie OKCHJO0B

2.7

OcHoBanms. Knaccudukanuss ocHOBaHWUM: WIENOYM U HEPaCTBOPUMBIC
ocHoBaHus. HomeHnkiarypa ocHoBaHui. PU3NYECKUE U XMMHUYECKHE CBOMCTBA

ocHoBaHui. [lorydenre ocHOBaHUM

2.8

29

Kucnotel. Knaccudukanus kucinor. Homenknatypa kucinor. dusznueckue u
XUMHYECKHE CcBoMcTBa KuCIOT. Pan axkxtuBHoctH MeTaiioB H.H. Bekerosa.

[Tomyyenue kucnot

Comu. Homenknarypa coneil. @usnueckne M XUMHUYECKHE CBOWCTBA COJIEH.

ITonyuenue coisei




2.10

I'ereTmueckas CBI3b MEXKOY KilaCCaMU HEOPraHUYECKUX COGI[I/IHGHI/Iﬁ

2.11

3.1

3.2
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XVMHYECKUH  DKCHEPUMEHT: KayeCTBCHHOE  OINpEACICHUE  COACpXKaHUS
KHCIIOpOJla B BO3/YX€E, IOJIyu€HUE, COOMpaHue, pacro3HaBaHUE U U3YyUYEHHUE
CBOWCTB KHCJIOPOJA, HAOIIOAECHNE B3aUMOJICHCTBUS BEUIECTB C KMCIOPOAOM U
yCIIOBUSI BOBHUKHOBEHUS UM MPEKpallleHus: TOpeHust (Iokapa), 03HaKOMJIEHUE C
o0pa3llaMl OKCHJOB U OIMCaHME HUX CBOMCTB, MOIydeHUe, coOupaHue,
pacno3HaBaHUEe M M3Y4YEHUE CBOMCTB BOJOpoAa (TOpeHHE), B3aUMOJACHCTBUE
BostopoJia ¢ okcugoM Meau(1l) (Bo3MokHO MCHONBb30BaHUE BUEOMATEPHAIIOB),
HaOmoeHue 00pa3loB  BEHIECTB KOJIMYECTBOM | MOJb, HCCIEIOBAaHUE
0COOEHHOCTEH  pacTBOpEHHUs BEIIECTB C PA3JIMYHOM  PacTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMNPEAEIEHHONM MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIIECTBA, B3aUMOJIEMCTBUE BOAbI C MeTallaMd (HAaTpUEM U KaJbLHEM)
(BO3MOXHO MCHOJb30BAaHUE BUIEOMATEPUATIOB), OMNPEIECICHUE PpPacTBOPOB
KACIOT M MIeJoYeil ¢ MOMOIIbI0 MHJMKATOPOB, MCCIEJOBaHUE OOpa3loB
HEOpPraHMYECKUX BEIIECTB pa3IMYHbIX KJIACCOB, HAONIOJIEHHE W3MEHEHUs
OKpPAacKM MHJIUKAaTOpPOB B pacTBOpax KHCIOT U ILUEJIOYEH, H3y4YeHHUe
B3aumozeiictBus okcuga Meau(ll) ¢ pacTBopom cepHON KHCIOTBI, KUCIOT C
MeTaJlJIaMH, peaKLIni HEUTPAIU3allH, I0Jy4€HUE HEPACTBOPUMBIX OCHOBaHU,
BBITECHEHHE OJHOI0 MeTajula JpYyruM M3 pacTBopa COJIM, pEIIeHHE
DKCIEPUMEHTAIbHBIX 3a/1ad Mo TeMe «BakHelmmMe Kiacchl HEOPraHWYECKHX

COETUHEHUIN)

Ilepnonnueckuii 3akoH u [lepuoanueckas cucreMa XMMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHre aToMoB. XUMUYecKas CBsi3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCIIbHBIC PCAKIITNN

[lepBble TOMBITKM KIACCU(UKAIMU XUMHUYECKUX 2dyieMeHTOB. [lonsatue o
TPYIax CXOJHBIX AJIEMEHTOB (IIEJTOYHbIE W IIETOYHO3EMENIbHBIE METAJIIBI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOphIE 00pa3yroT amdoTepHbIe

OKCHUABI U THAPOKCHUABI

ITepnonnueckuii 3akoH. [lepnonnueckas cuctema XMMUYECKUX ieMeHToB J[. 1.
Meneneesa. Koportkonepuognas " JUIMHHOIIEPUOAHAS (bopmbI
[lepuoanueckoit cuctembl xuMuueckux oanemeHtoB J[[.M. Menneneena.
Ilepponsl u rpynmsl. PU3HYECKUM CMBICI IOPSAJKOBOIO HOMEpa, HOMEpPOB

neépruoaa U rpyImiibl 3JICMCHTA

Ctpoenue atomoB. CoctaB aTOMHBIX sifep. M3oTomnbl. Dnextponbsl. CtpoeHue

AIIEKTPOHHBIX 000JI04eK aroMOB TepBbIX 20 XHUMHYECKHX AJIEMEHTOB




3.4

3.5

ITepuonnueckoit cucremnl .M. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO

AJIEMEHTA MO ero noyuoxeHuto B [lepuoanueckoii cucreme .M. Menneneena

3aKOHOMEPHOCTH M3MEHEHUsI paauyca aTrOMOB XHUMHUYECKHX DJIEMEHTOB,
METAJIMYECKUX W HEMETANIMYECKMX CBOMCTB IO TpynmaM U MEpUOaM.
3nauenue [lepmoanueckoro 3akoHa u lleproguyeckoi CUCTEMBbI XUMHUUYECKUX
3JIEMEHTOB JUIsl pa3BUTHUS Hayku W npaktuku. .M. MenaeneeB — yd€Hbld U

IPaKIaHUH

Xumnueckasi cBsizb. KoBaneHTHas (MOJsipHass M HEMOJIApHAsi) CBS3b.

:‘)J'IeKTpOOTpI/IHaTeJIBHOCTI) XHMHYECKHX 3J1eMeHTOB. loHHas CBI3b

3.6

3.7

Crenenp okucieHus. OKHCIMTEIIFHOBOCCTAHOBUTCIIBHEIC PCaKIu. HpOHCCCH

OKHCJICHUS B BOCCTaHOBJICHUA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XUMUYECKUN HKCHEPUMEHT: H3Y4eHHME O0O0pa3lioB BEILIECTB METAIOB H
HEMETAJUIOB, B3aUMOJEHUCTBHE TUAPOKCUIA LUHKA C pPAacTBOpPAMU KHUCIOT U
1IeJI04el, MPOBEACHHUE ONBITOB, WIUIFOCTPUPYIOLIUX MPUMEPBI OKHCIUTEIBHO-

BOCCTAHOBUTENBbHBIX pEaKluil (TOpEeHUE, peakluu pas3ioKeHUs, COETUHEHMS])

9 KVIACC

Kon

IIpoBepsieMblii JJIEMEHT COAEPKAHUSA

BemecTtBo 1 XUMHu4ecKas pcaKknus. HOBTOpeHI/Ie

1.1

[Tepuonnueckuii 3akoH. Ilepuoanyeckas cucreMa XUMUYECKUX dieMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOICTB
XUMUYECKUX DJEMEHTOB IMEPBBIX TPEX MNEPUOAOB, Kalus, Kalblusi MU MX
COCMHEHHI B COOTBETCTBUHU C TOJIOKEHHEM 3JIeMeHTOB B Ilepronnueckoi

CUCTCMC U CTPOCHUCM UX ATOMOB

1.2

Crpoenue BemiecTBa: BHUABI XMMHYECKOW CBSI3U. THIBI KPUCTAJUIMYECKHUX
pPELIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKH
U BUJa XuMudeckoi cBszu. Kiaccudukanus 1 HOMEHKIaTypa HEOPraHUYeCKUX
BELIECTB (MEXAYHapoAHas U TpUBHaJIbHAs1). XMMHUUYECKUE CBOMCTBA BEILECTB,
OTHOCAIIMXCA K  PA3JIMYHBIM  KJaccaM HEOPraHWYECKUX COCIUHEHUH,

TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Knaccuukanus XMMUYECKUX PeaklUid M0 pa3IMyHbIM MPU3HAKaM (110 YHUCITY U
COCTaBY YyYacTBYIOIIMX B pEaKIUU BEIIECTB, MO TeIIoBoMYy 3¢¢eKTy, Mo

W3MEHEHHIO CTEIICHE! OKMCICHHUS XHMHUYECKHX 9JICMCHTOB, IIO 06paTI/IMOCTI/I,




1.4

M0 YYacTUIO KaTanu3aropa). OK30- M JHIOTEPMHUYECKHE pEeakiuw,

TEPMOXUMHYECKHE YpaBHEHUA. [[OHATHE O CKOPOCTH XMMUUYECKON peaKLMU

[Tonatue 06 0OpaTHMBIX M HEOOPATHUMBIX XMMHUYECKUX peakuusx. [loHsTHe 0
TOMOTEHHBIX U Te€TePOTEHHBIX peakuusax. [loHsTHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUSIONIME HA CKOPOCTh XMMHUYECKOH pEaKUUUd U TIOJ0KEHUE

XUMHUYCCKOT'O paBHOBCCHUA

L.5

1.6

1.7

2.1

OKUCIINTENIBHO-BOCCTAHOBUTENIbHBIE ~ PEAaKLUU,  JIEKTPOHHBIH  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBieHUE  ypaBHEHMH
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX ~PEAKIMHA C HCHOJIb30BAaHMEM METOJA

3JIEKTPOHHOTO OajaHca

Teopust AJIEKTPOIUTUUECKON TUCCOLMALUU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Karuonsl, annoHbsl. MexaHu3M IUCCOLMAIMU BEIIECTB C Pa3IMYHBIMU BUIAAMU
xuMudeckou cBsizu. CteneHp auccouuanuu. CHIbHBIE B Ca0ble JIEKTPOIUTHI.
Peakiiun voHHOro o6MeHa. YcIOBUS NPOTEKaHUS PeakLUi MOHHOro oOMeHa,
MIOJIHBIE U COKpALEHHbIE HOHHBIE YypaBHEHMsI peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMH U cojeil B cBeTe MNpEeACTaBICHUNH 00 3IEKTPOIUTUYECKON

nuccounanuu. KauectBeHHble peakunu Ha MOHBI. [IoHsATHE O TMApPOIU3E COoJIeit

XUMHUECKUN HKCHEPUMEHT: O3HAKOMJICHHE C MOJAEISIMHM KPUCTAUTMUECKUX
pemEéToK HEOPTraHWYECKUX BEIIECTB — METAUIOB M HeMmeTauioB (rpadura u
aliMa3a), CIIOKHBIX BELIECTB (XJIOpUAA HATpHs); MCCIEOBaHHE 3aBUCHUMOCTHU
CKOPOCTH XHWMHUYECKOW peakluu OT BO3JAEUCTBUS pa3IMUHBIX (HAKTOPOB;
UCCIIE/IOBAaHUE  JJIEKTPONPOBOJHOCTH  PACTBOPOB  BEIIECTB,  Mpoliecca
JIMCCOIMALMM  KHUCJIOT, INenodel M comell  (BO3MOXKHO HCIOJIb30BaHHE
BUJICOMATEPHAJIOB); TPOBEJIEHHE OINbITOB, WUIIOCTPUPYIOUIUNX MPU3HAKU
MIPOTEKaHUs PeaKlMii HOHHOTO oOMeHa (00pa3oBaHUE OCa/Ka, BbIIEICHHUE ra3a,
o0pa3oBaHUE BOJbI); OINBITOB, HWUIIOCTPUPYIOUINX HPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENbHBIX peaKklUid (TOpeHHEe, PeaKkUH pPasiioKEHUs, COCTUHEHUS),
pacro3HaBaHHe HEOPTaHWYECKUX BEIIECTB C MOMOIIBIO KAUECTBEHHBIX PeaKIUii

Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIBHBIX 3a1a4
Hemeramis! 1 ux COCIMHEHUA

OO6mrast  xapakTepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe cTeneHu okucieHus. CTpoeHue u Gu3NUecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOT€HOB. XHMHUYECKHME CBOWCTBA Ha TIPUMEpPE XJopa
(B3auMoielicTBME C MeTalylaMH, HEeMeTajllaMH, IieodamMu). XIJIOPOBOIOPO.

ComngHast KUCJIOTAa, XUMUYECKUE CBOMCTBA, MOJIy4YE€HHE, MpUMeHeHue. [lelicTBue




2.2

XJIOpa M XJIOPOBOJOpPOJa Ha OpraHM3M 4YelloBeKa. BaxkHeline XJIOpUAbI U UX

HaxO0JICHUE B MIPUPO/JIC

OOmast xapakTepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTPOCHHUs
aTOMOB, XapaKTepHble cTeneHu okucienus. CtpoeHue u ¢puznyecKue cBOWCTBa
MPOCTBIX BEIIECTB — KHCIOPOJa M Cepbl. AJUIOTPONHBIE MOJU(PHUKAINN
KHCIIOpo/ia U cepbl. XUMHUYECKHe CBoicTBa cephl. CepoBOIOpPOMA, CTPOECHUE,
¢dusnueckne W XUMHUYECKHE CBOHCTBA. OKCHIBI CEepbl KaK IMPEICTABUTEIH
KHCIIOTHBIX OKcuAOB. CepHasi KUCIOTa, (pU3MUECKHe U XMMHUYECKHUE CBOICTBa
(oOmme Kak mpeACcTaBUTENS Kjacca KHCIOT U creruduieckre). XuMHUIeCKHe
peakiuuu, Jealue B OCHOBE MPOMBIIUIEHHOTO CIoco0a MOTy4YeHHUs CepHOU
KHCJIOTHI. HpI/IMeHeHI/Ie. Comn cepHoﬁ KHCJIOTBI, Ka4€CTBCHHAA pCaKUusa Ha
cynbdar-uoH. HaxoxneHnue cepsl U €€ cCoeNMHEHUN B MpUpoae. XUMUYECKOEe
3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl COCAMHEHUSIMU CEPbl (KUCIOTHBIE JTOXKIH,

3arpsA3HCHUEC BO3AyXa U BOI[OéMOB), CIIOCOOBI €T0 NpeaOTBpalllCHUA

2.3

OOmiass xapakTepucThUka 51eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENIEHNU OKUCIEHUA. A30T, paCIPOCTPAHEHUE B IIPUPOIE,
dbusznueckrue U XMMHYECKue cBoicTBa. KpyroBopot a3ora B mpupoje. AMMHUAK,
ero (hu3MYecKne W XMMHUYCCKUE CBOMCTBa, MOJy4YeHHWEe M npuMeHeHue. Conm
aMMOHHSA, UX (QU3NYECKUEe M XHMHYECKHE CBOWCTBA, MPUMEHEHHE.
KauectBenHnasi peakiiusi HAa MOHBI aMMOHHS. A30THasl KUCJIOTa, €€ TOJydYeHHE,
¢busznueckue W XUMHUYECKHE CBOIMCTBa (00IIME KaK MpeICTaBUTENsS Kiacca
KUCJIOT U crnenuduueckue). Vcnonb3oBaHue HUTPATOB M COJieH aMMOHHUS B
KauecTBE MHUHEPAIbHBIX ynoOpeHuil. XUMUYECKOe 3arps3HEHHE OKPYXKaromlen
Cpelbl COeMHEHUAMH a30Ta (KUCIOTHBIE JTOXK/IH, 3arPsI3HEHNE BO3/1yXa, TTOUBBI

1 BOJOEMOB)

2.4

®ocdop, amnorponHsle Moaupukanuu gocdopa, Gusnueckrue U XUMUYECKHE
cBoictBa. Oxcua ¢dochopa(V) u dochopnas xkucnora, QuU3MUECKUE U
XUMUYECKHE CBOWMCTBa, moiydeHue. lcmonb3oBanue QocdaroB B kadecTBe

MUHEPAIbHBIX YA00peHHit

2.5

OO6mass xapaktepuctuka syeMeHToB I[VA-rpynmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHblE CTENEHU OKHUCIEHHUS. YTJIepol, aJUIOTPOIIHbIE
Moau(UKaAIMK, PAcIpPOCTpaHEHHE B TPUPOAE, (U3HUECKHEe M XUMHYECKHE
cBoiictBa. Ancopomusi. Kpyrosopot yriepoaa B mpupone. OKcuabl yrieposa,
X (U3NYECKHEe M XUMHYECKHE CBONCTBA, NEHCTBHE HA >KUBBIE OPTaHU3MBI,

IMOJIYUYCHHEC U IIPUMCHCHHC. DKOJIOTHIECKIE HpO6HCMBI, CBsA3aHHBIE C OKCHIOM




yriaepona(IV); rumote3a rino0adbHOTO TOTEIUICHUS KIMMAaTa, HapHUKOBBIN
apdekr. YrompHas KUCIOTAa U €€ CONMM, WX (PUINYCCKUE W XUMHUYECKHE
CBOWCTBa, MOJY4YeHHUE W NpuUMeHeHue. KadecTBeHHass peakiusi Ha KapOoHart-
noHbl. Ucmonp3oBaHue Kap6OHaTOB B 6BITy, MCIUIMHC, MPOMBINUICHHOCTU U

CEIIbCKOM XO3SICTBE

2.6

2.7

[TepBoHavaibHBIC TTOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHECHHSIX
yraepoja (MeTaH, 3TaH, 3TWUJIEH, AalEeTUJICH, 3TaHOJ, TJIHUIEPUH, YKCYyCHas
kuciora). X cocraB m xumudeckoe crpoeHue. [loHsarne o OuoIOTHYECKH
BAOKHBIX BEILECTBAX: XKHUpax, OenKax, YrJieBoJax — M HUX POJH B KU3HU
yeroBeka. MarepuaibHOE €JUHCTBO OPraHMYECKMX UM HEOPTaHMYECKHX

COE€IUHEHUN

Kpemunii, ero ¢usnyeckme © XHUMHUYECKHE CBOWCTBA, NOJIYYCHHE U
npumenenue. CoenuHeHuss KpemMHus B mpupoge. OOmme npeactaBieHus o0
okcuae kpemuusi(IV) u kpemuueBoii kucinote. CHIMKAThI, UX UCIOIH30BAHUE B
OBITY, MEIUIIMHE, MPOMBIIIEHHOCTU. BaskHel1e cTpouTenbHble MaTepHAabl:
KepaMuKa, CTEKJIO, IIeMEHT, OeToH, jxene300eroH. [Ipobiembl Ge30macHOTO

HCIIOJIb30BAHHA CTPOUTCIIbHBIX MATCPHAJIOB B MOBCEIHEBHOM KU3HU

2.8

XUMHUECKUI HKCHEPUMEHT: M3ydeHHue oOpa3lloB HEOPraHWYECKHX BELIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IIPOBEICHHE Ka4eCTBEHHBIX PEaKIMA Ha XJIOPHUA-
HMOHbl M HaOJIOJEHUE MPU3HAKOB HUX TMPOTEKAHMs; OIBITHL, OTpa)KarolIne
¢u3nyecKkrne 1 XMMUYECKHE CBOICTBA raJlOT€HOB U UX COEAMHEHUN (BO3MOYKHO
UCIOJIb30BAHNE BHJIEOMATEPUANIOB); O3HAKOMJICHHE C 00paslamMH XJIOpPUIOB
(ramoreHuI0B); O3HAKOMIIGHHE C oOpa3laMu cepbl M €€ COCNMHEHHUSIMU
(BOBMOXXKHO ~ MCIIOJIb30BaHME BHJEOMAaTepHalioB); HaOJIOJeHHe IMpolecca
oOyriuBaHUs caxapa MOJl JEHCTBUEM KOHLEHTPUPOBAHHON CEPHOM KHCIOTHI;
M3Y4YeHHE XMMHMUYECKUX CBOMCTB pa30aBICHHON CEpHOW KUCIOTHI, IPOBEIACHUE
KayeCTBEHHOW peakuuu Ha Ccynb(par-uoH U HaONIOJeHHe Tpu3HaKa eé
MPOTEKAHUS; O3HAKOMIIEHUE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gochopa u ux
COeMHEHUI (BO3MOXKHO HCIOJb30BAHUE BHJIEOMATEPUANIOB), 0Opa3lamMu
a30THBIX U (OChHOPHBIX YAOOpPEHUH; TIOJyYeHHE, COONpaHne, paclo3HaBaHUEe 1
U3Y4YEHHE CBOICTB aMMMaKa; IPOBEICHHE KaueCTBEHHBIX DPEaKIWi Ha HOH
aMMOHHUA U ¢ocdar-uOH U U3yYEHHE TPU3HAKOB HUX TPOTEKaHMUS,
B3aMMOJICHCTBHE KOHIICHTPHUPOBAHHOM a30THON KHUCIOTHI C MENbI0 (BO3MOKHO
UCIIOJIb30BaHUE BUJIEOMATEPHATIOB); H3yUYE€HUE MOJIeNed KpHUCTaUINYECKUX
pemiéTok anmaza, rpadura, (QyuIepeHa; O03HAKOMJIEHHE C IPOLIECCOM

azicopOLMu PacTBOPEHHBIX BEIIECTB aKTUBHPOBAHHBIM YIJIEM U YCTPOICTBOM




MPOTHBOTA3a; TOJY4YeHUE, COOMpaHHe, PAcllO3HABAHWE W W3YYCHUE CBOWCTB
YIJIEKUCIIOr0 Ta3a; IMPOBEJCHHE KadeCTBEHHBIX peakiuii Ha KapOoHAT- H
CHJIMKAT-HOHBl M HW3yYCHHE NPU3HAKOB HX IPOTEKaHUS; O3HAKOMIICHHE C
MPOAYKIMEH CHUIMKATHOM MPOMBINUICHHOCTH; PEUICHHE SKCIEPUMEHTAIbHBIX

3aaa4 110 TEME «BaxHelne HeMeTamIbl 1 UX COCAUHCHUA»

MeTtamisl 1 BX COCAUHECHUA

3.1

OOw1ast XapakTepUCTUKAa XMMUYECKUX JIEMEHTOB — METAJVIOB HA OCHOBAHUM UX
nonoxenuss B Ilepuonuueckoi cucreMe XUMHYECKHUX dieMeHToB J[.U.
Menpeneesa u crpoeHus aroMoB. CTpoeHne MeTaiioB. MeTannudeckast CBsi3b U
METaJJIMYecKasl ~KpUCTa/lIMyeckass pemeérka. OJIEKTPOXUMHUYECKUN  psf

HaHpH)I(eHI/Iﬁ MCTaJJIOB

3.2

33

Ouznyeckue U XUMUYECKUE CBOMCTBa MeTauioB. OO0Iue crnoco0bl MOTYYeHUS
MeTasuioB. [loHsATHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CrjiaBsl (CTallb, YYT'YH, AIOPaTIOMUHUN, OpOH3a) U UX PUMEHEHHE B

OBITY ¥ IPOMBIIIIEHHOCTH

[lenouynsle MeTaibl: moynoxkenue B llepuonuyeckoil cucTeMe XUMHUYECKUX
anemeHntoB [[.M. MenneneeBa; CTpo€HHE UX aTOMOB; HaXOXJECHHE B MPUPOJE.
duznyecknue 1 XUMUUECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kamusi). OKCUIIBI U
THAPOKCUIABI HATPUA W KaJius. HpI/IMeHeHI/Ie IICJIOYHBIX MCTAJIZIOB MW HX

COeIMHEHUN

34

[IlenoyHO3eMeENbHBIE  METAUIBl  MarHMd M KaJIbLMW:  TIOJIOXKEHHE B
[Iepnonnueckoii cucreme XuMu4eckux 3yeMeHToB /.M. MenneneeBa; ctpoeHue
X aTOMOB; HaXOXJEHHE B mNpupoac. PU3NYeCKUe M XUMHUYECKHE CBOMCTBA
MarHus W Kauplus. Baxueilmme coeauHEHUs Kaiblus (OKCHUI, THUAPOKCHI,

coiu). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHUs

3.5

3.6

AmomuHuil: nonoxkenue B Ileproanueckoil cucTeMe XUMHYECKHX 3JIEMEHTOB
J.. MenneneeBa; CTpoeHHE aroMa; HaxoXKJaeHUEe B mpupoae. Duzndeckue u
XMUMUYECKHE CBOMCTBA AFOMUHUS. AM(OTEpPHBIE CBOMCTBA OKCUIA U THIPOKCHIA

AJITFOMUHU S

Keneszo: nonoxenne B [lepronnueckoit cucreme XumMuieckux snementon [[.1.
MeHieneeBa; CTpOGHHE aTOMa; HaxoxJeHue B mpupoge. dPusnyeckue u
XUMHUYECKHE CBOMCTBa jxene3za. OKcuapl, ruapokcuabl U coiu sxenesa(ll) u

xene3a(Ill), ux cocras, CBOICTBA U IONyYeHUE

3.7

XHUMHUYECKHI 9KCIICPUMCHT. O3HAKOMIICHUC C 06pa3uaM1/1 METAJJIOB U CIIJIaBOB,

ux (u3nueckuMH CBOMCTBAMH; H3YYEHHE PE3yJIbTaTOB KOPPO3UH METAIJIOB




(BO3MOXHO HCITOJIh30BaHNE BHJICOMATEPHAIIOB), 0ocoOeHHOCTEeH
B3aUMOJICHCTBUS OKCHJA KaiblUs M HATpUsi C BOJAOM  (BO3MOXKHO
WCIIOJIb30BaHNE BHUAEOMATEPUANIOB); HCCIEAOBAHHUE CBOWCTB >KECTKOW BOIBI;
mpoiiecca TOpPEHHUs Kejle3a B KUCIOpoAe (BO3MOXXHO — HCIOJIb30BAHHE
BUJICOMATEPHAIOB); MPU3HAKOB MPOTEKAHUS KAaUEeCTBEHHBIX pEaKUUi HAa MOHBI
(mMarnus, xanbiusi, anoMuHus, nuHka, sxkeneza(ll) u sxenmesa(Ill), memu(Il);
HaOJI0/IeHNE U OMMCAaHUE MPOIECCOB OKPANIMBaHUS IUIAMEHU MOHAMM HATpHS,
Kaiuss W Kajnblusa  (BO3MOXKHO  HCIOJIb30BAaHUE  BHJIEOMATEPHAIIOB);
uccienoBaHre aM(pOTEpPHBIX CBOWCTB THAPOKCHAA ATIOMUHUS U TUIPOKCHUIA
[IMHKA; PEIICHUE IKCIIEPUMEHTANIbHBIX 3a7a4 10 TeMe «Baxueime MeTauibl 1

X COCOIUHCHUA

Xumus 1 OKpYyKaromiasa cpeaa

4.1

4.2

HoBrie MaTceprajibl U TCXHOJIOTUM. BemectBa u MaTcpuajbl B HOBCCHH@BHOﬁ
JKM3HH YeJIOBEKa. XUMHS U 300POBLC. be3omacHoe HCITOIBL30BaHKE BEIICCTB U
XUMHNYCCKHUX peaKI_II/Iﬁ B 6BITy. HepBa;I nmoMomb IIpru XUMHYCCKHUX OXKOrax H

OTPABJIEHUAX

OCHOBBI ~ 3KOJIOTUYECKOM  IpPaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
okpyxaromet cpenst [IJIK. Pons XuMuu B pellieHHH SKOJIOTHUECKUX MPOOIeM.
[IpupoaHble HMCTOYHHUKHM YIJIE€BOAOPOAOB (yrojib, MPUPOIHBIA Ta3, He(dTb),

IMPOAYKTBI UX nepepa60TKH, HX POJIb B 6BITy " MTPOMBIIJIICHHOCTH

4.3

XUMUYECKUI 3KCIEPUMEHT: U3yuyeHue oOpa3oB MAaTEpHAJIOB (CTEKIIO, CIIJIaBbI

MCTAJUJIOB, TOJIUMCPHBIC MaTepI/IaHLI)



IPOBEPSIEMBIE HA OI'D I1IO XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMoOro
TpedoBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI'0 00111ero 00pa3zoBanusi Ha ocHoBe PI'OC

1

HpeI[CTaBJ'IeHI/IeZ

1.1

0 TI03HABAaEMOCTH SIBJICHHUHU npupoabl, IMOHHUMAaHUC 00BEKTHUBHOM
3HAYMMOCTH OCHOB XHMHYECKOM HAayKHM KakK obnactu COBPCMCHHOT'O
CCTCCTBO3HAHHNA, KOMIIOHCHTA 06H.[eﬁ KYJIbTYPbI H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O O6HICCTBa;

INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAYYHbIX MCETOJAaX IO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX MCCICAOBAHUSA BCIICCTB U HU3YUYCHHA
XUMHNYCCKHX peaKHHﬁ; YMCHHC HCIIOJIB30BATh MOOCIN JJIA

00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cdepax npodeccuoHaIbHON eATeNTbHOCTH, CBI3aHHBIX C XUMHEN U
COBPEMCHHBIMHU TCXHOJOIWAMH, OCHOBAHHBIMU Ha JOCTHIKCHUAX
XMMUYECKOH HayKH, YTO TO3BOJIUT OOYYaIOIIMMCS paccMaTpuBaTh
XUMHUIO Kak cepy cBoelt Oyayiieil npopeccuoHaIbHON AesITeNbHOCTH
U CllelaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak MPOQUIBHOTO NpeaMeTa

MIPHU TIEPEXO0/I€ Ha YPOBEHB CPETHETO 0OIIET0 00pa30BaHMs

Brmanenune cucteMoil XMMHMYECKMX 3HAaHUM M yMEHUE IPUMEHSATH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BOKHEHUIINE XUMHYCCKHE IIOHATHS: XHMUYCCKHUM JJICMEHT, aToM,
MOJIEKYJa, BEIIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOJIHOPO/IHAs CMECh, OTHOCUTEJIbHBIE aTOMHasi WU MOJIEKYJSIpHas
MacChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIApHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBaHWE, CONb (CpemHss), XUMHUYECKas
peaKiusi, peaklUh COCIWHEHUsS, PEaKIUW Pa3JIOKECHUS, pPEaKIuI
3aMeIIeHus, peaKui OOMeHa, TeIUIoBoW A(PQEKT peakluu, K30- U
SHIOTEPMUYECKUE PEAKIIMHU, PACTBOP, MACCOBasi JIOJISI XHUMHUYECKOTO
AJIEMEHTAa B COEMHEHUH, MaccoBas J10JI1 M MIPOLEHTHAs KOHLEHTpaLUs

BEIIIECTBA B PAaCTBOPE, PO aTOMa, DIICKTPOHHBIN CIIOW aToMa, aTOMHast




opOuTanb, paguyc aTroma, BaJIE€HTHOCTb, CTENEHb OKHUCIIEHUS,
XUMHUYECKAs CBSI3b, JIEKTPOOTPULIATEIBLHOCTD, IIOJISIPHAS U HETIOJISIpHAs
KOBQJICHTHAs  CBsI3b, MOHHAas  CBsI3b, METaUIM4eCKas  CBA3b,
KpUCTa/LIM4ecKass peleérka (aToMHas, MOHHAs, MeTaJUIMJyecKas,
MOJIEKYJISIpHas), MOH, KaTHOH, QHMOH, SJIEKTPOJIUT M HEAJIEKTPOJIHUT,
ANIEKTPOJIUTUYECKAs ~ JUCCOLMALUS, pPEaKUMd HOHHOro  OOMeEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMM,  OKUCIUTEIb  H
BOCCTAHOBUTENIb, OKHMCICHME UM  BOCCTAHOBIECHHME, DIIEKTPOJIH3,
XMMUYECKOE paBHOBECHE, OOpaTHMMble U HeoOpaTUMble peakiMH,
CKOPOCTb XUMHUYECKOW peakumu, kKataimsarop, IIJIK, xoppo3sus

MCTAJLJII0B, CIIJIaBbl

22

OCHOBOIIOJIATAIOLINE 3aKOHBl XUMHM: 3aKOH COXPaHEHHMsI Macchl,
nepuonnueckuil 3akoH J[M. MenneneeBa, 3aKkOH IOCTOSTHCTBA

COCTaBa, 3aKOH ABoraz[po

2.3

3.1

32

TCOPUU XUMUMU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

AIEKTPOJIUTUYECKON AUCCOLUALINHI
Brnanenne ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKIIFOYAIOILICH

YMEHHE MTPaBUJIBHO UCIOJIb30BaTh N3yUYEHHBIE BELIECTBA U MaTEPUAIb
(B TOM 4Hclie MUHEpaJbHBIE YAOOpEHUs, METalIbl U CIUIaBbl,
HOPOAYKTBl MepepabOTKU MPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOIOB
(yrnsi, mpupoAHoOro rasza, HepTH) B OBITY, CEITBCKOM XO3SHCTBE, Ha
IPOM3BOJICTBE U TIOHUMAaHHE 3HAUYEHUS JKUPOB, OEIKOB, YIJIEBOAOB
JUIsL OpraHr3Ma 4esoBeKa; yMEHUE MIPOrHO3UPOBaTh BIMSHUE BEIIECTB
M XMMHYECKHUX IPOLECCOB HA OPTaHMU3M YEJIOBEKAa M OKPYKAIOLLYIO
IPUPOJHYIO CpEny

YMEHHME HHTErpUpOBAaTh XUMHUYECKHE 3HAHUSA CO 3HAHMSMH JIPYIHX

y4eOHBIX IPEMETOB

3.3

HaJIMYMe OMbITa paboThl ¢ Pa3NUYHBIMU MCTOUYHUKAMHU HH(pOpMaIUU
N0 XUMHUU (Hay4yHass W HAy4HO-TIOMYJIpHas JUTepaTypa, CIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

34

YMCHUC 00BEKTHBHO OLICHUBATb I/IH(I)OpMaI_II/IIO O BC€HOICCTBax, HX
MMPEBPAIICHUAX n IMPAKTUYICCKOM IIPUMCHCHUU n YMCHHC

HCIIOJIB30BaTh €€ s PCIICHUA y‘-IC6HO-HO3HaBaTCJIBHBIX 3aaad

Bnanenne ocHOBaMH IIOHSTHHHOTO afrmapara U CHMBOJIMYECKOI'O

A3bIKa XUMHH IJIs1 COCTaABJICHUS (bOpMy.]'I HCOpPTraHNYCCKUX BEIICCTB,




YpaBHEHUM  XUMHYECKHMX  pEaKIMd; OCHOBAMHM  XHMHYECKOU
HomeHknarypsl (IUPAC u TpuBHanbHOiN)
YMeHue oOBSACHATH CBsI3b MOJOXKEHHA djeMeHTa B llepmomuueckoii

CUCTEME C YHCIOBBIMH XapaKTCPUCTHKAMH CTPOCHHA AaTOMOB

5 XMMUYECKUX DJEeMEHTOB (COCTaB M 3apsii sapa, odliee YHcio
AIIEKTPOHOB), PACHpPEIEICHUEM DJJIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOAOB, KATUS M KAIBIIHS
IIpencraBienue 0  MEPUOJUYECKOM  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (paguyc aroma, 3JIeKTPOOTPULIATEIbHOCTH),
6 NPOCTBIX W CIOXKHBIX BEIIECTB OT TIOJOXEHHS JJIEMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX NEPUOAAX U TJABHBIX
MOJTPYIIax) U AJIEKTPOHHOTO CTPOCHUS aToMa
7 YMeHnue kinaccupuuupoBarh:
7.1 XUMHUYECKHUE JIIEMEHTHI
7.2 HEOpraHMYECKHe BellecTBa
7.3 XUMHUYECKHUE PEaKIUU
8 YMeHue onpenensTh:
g1 BaJICHTHOCTh W CTENEHb OKHUCJICHUS XUMHUYECKUX DIEMEHTOB, 3aps
' HoHa
g2 BHJ] XUMHYECKOH CBS3M W THUN KPUCTALIMYECKOH CTPYKTYpHI B
' COEMHEHUSX
8.3 XapakTep Cpepl B BOAHBIX PACTBOpPAX BEMIECTB (KUCIOT, OCHOBAHUIA)
8.4 OKUCITUTEIh U BOCCTAHOBUTEIIb
9 YMeHne xapakTepu3oBarh (U3NIECKHE U XUMHUECKUE CBOICTBA!
MPOCTHIX BEIIECTB (KUCIOPOJ, O30H, BOJOPOJ, TpaduT, anamas,
9.1 KpeMHU#, a3oT, ¢ocdop, cepa, XJOp, HATPU, Kalui, MarHHi,
KaJIBITMH, aTFOMHHHH, JKEJIe30)
CIIO)KHBIX BEIIECTB, B TOM YHCJE€ WX BOJHBIX pacTBOpoB (Boja,
aMMMaK, XJOPOBOJOPOJ, CEPOBOJAOPOJ, OKCHIABI M THUIPOKCHJIBI
- metaiioB [-IIA rpynn, amtomunus, menu (II), uuuka, xeneza (II u
' III), oxcuap! yrnepona (I u 1V), kpemuus (IV), azora u gocdopa (111
u V), cepet (IV m VI), cepuucras, cepHasi, a3oTucTas, a30THasd,
dbocdopHasi, yronbpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
9.3 MIPOTHO3UPOBAaTh M  XapakTEpU30BaTh CBOMCTBA  BELIECTB B




3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHUA, NPUMCHCHHE BCIICCTB B
3aBUCHUMOCTH OT HX CBOfICTB, BO3MOXHOCTb MMPOTCKAHUA XUMHUYCCKUX

MIPEeBpAICHUI B Pa3JIMYHBIX YCIOBHUIX

VYMeHne cocTaBIsATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUSA peaKHHﬁ, B

10
TOM YHCIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCITUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIIHI
103 WUTIOCTPUPYIOIINX ~XHMHYECKHE CBOWCTBA H3YYCHHBIX KJIACCOB
' (Tpyrim) HeOpPraHUYECKHUX BEIIECTB
104 MOJTBEPKIAIOLIUX FEHETUYECKYIO B3aUMOCBSI3b MEXAY HUMHU
11 YMeHue BIUUCIATH (IPOBOAUTH PACUETHI):
11 OTHOCHUTCIIGHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT0 3JIEMEHTA B COSAMHEHUH
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 YpaBHCHUSAM XHMHUYCCKUX PEAKIUH W HAXOAHUTh KOJIUYCCTBO
' BelecTBa, 00bEM U MacCy peareHTOB WM MPOYKTOB PEaKIuu
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMM  METOJaMH  HAy4YHOro TMO3HaHus (HabmoaeHwue,
1 HU3MEpeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) MTPU H3yYSHUH BEIICCTB U
' XUMHUYECKUX SBIICHUH; yMeHHEe Cc(hOpMyIHpoBaTh MpoOieMy U
MPETIOKUTE MTYTH €€ PEIICHUS
129 0e3omacHOM pabOThl ¢ XUMHUYECKMMH BEIECTBAMH, XHUMHUYECKOUN
' MOCYA0H U TabopaTOpHBIM 000pyI0BaHUEM
MpaBHJIaMy O€30MaCHOTO OOpAIEHUs C BEIIECTBAMU, UCTIOIB3YEMBIMU
B TIOBCETHEBHOW JKM3HH, TIPABUJIAMH TTOBEICHUS B IEISIX COSpPEeKEHUS
123 3I0pPOBbSI U OKPYXKAIOIIEH MPHUPOIHON Cpeapl; MOHUMaHUE Bpeaa
' (omacHOCTH) BO3JCHCTBHS Ha JKHUBBIE OPTaHHU3MBI OMPEIACIIEHHBIX
BEIIIECTB, CMOCOOOB YMEHBIICHHS W TMPEAOTBPAICHUS UX BPEIHOTO
BO3JICUCTBUSA
3 Hannuue mpakTHUeCKUX HABBIKOB IUIAHUPOBAHUS W OCYIIECTBICHUS
CIICTYIOIINX XUMHYECKUX IKCIIEPUMEHTOB:
131 W3YYCHHE M ONHUCaHue (PU3MYECKHX CBOWCTB BEIIECTB; 03HAKOMIICHHE

C (1)I/I3I/ILIGCKI/IMI/I nu XUMHNYCCKHUMU SIBJICHUAMU, OIIBITHI,




WUTIOCTPUPYIOIINE TPU3HAKU MTPOTEKAHUA XUMHUECKUX peaKlnui

13.2

HU3Yy4YCHUC croco0oB pasaciCHusa cMmecent

13.3

IMOJIY4CHHUE KHUCIOpoAa MW HM3YUCHHUC €ro CBOﬁCTB; IMOJIY4YCHHUC
BOOOpPOJa U M3YUCHHUC CTO CBOﬁCTB; MOJIYYCHHUC YIJICKHUCJIOTO ra3a u

HN3YUCHHUEC €TO CBOfICTB; IMOJIYUYCHHUEC aMMHaKa U U3YUYCHUE €TI0 CBOMCTB

13.4

13.5

13.6

MPUTOTOBJICHHE pAcCTBOPOB C ONpPENENIEHHONM MaccoBOM nonei

pPacTBOPEHHOIO BEILIECTBA

MPUMEHEHUE WHUKATOPOB (;akmyca, METHIJIOpaHka u
denondranenna) A ONpeneNeHHUs XapakTepa Cpelbl B pacTBOpax

KHUCJIOT U LIeJIoYei

UCCIIEJOBaHUE W ONMCAaHWE CBOMCTB HEOPraHWYECKUX BEILLIECTB
Pa3IMYHBIX KJIACCOB; U3YyYEHHE B3aUMOEUCTBUS KHUCIOT C METaJUIaMH,
OKCHIAMM  METaUIOB,  PAacTBOPUMBIMM M HEPacTBOPHUMBIMH
OCHOBaHUSIMU, COJIIMHM; T[IOJIY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHMUIA;
BBITECHEHHE OJHOIO MeTajjla JApYTMM W3  pacTBOpa  COJIM;
UCClIeIOBaHUE aM(OTEPHBIX CBOWCTB TUAPOKCUAOB ATIOMUHHUS U

[IUHKA

13.7

13.8

PCHICHUC S3KCIICPUMCHTAJILHBIX 3a1a4 IO TEMaM: «OCHOBHEBIE KJIaCChI
HCOPTaHNUYCCKUX COGHHHCHHﬁ)); ((3J'ICKTpOJ'II/ITI/I‘I€CKa$I
JAUCCOLIM AL, «Baxnelme HeMETaulbl U HX COCOAUHCHUA,

«BaxxHelmre MeTaiIbl ¥ UX COSITMHEHMS

XUMHYECKHE  OKCIIEPHUMEHTHI,  WUIIOCTPUPYIOIIME  MPH3HAKH
OPOTEKaHUs peakiii MOHHOro oOMEHa; KaueCTBEHHbIE peakIuu Ha
NPUCYTCTBYIONINE B BOIHBIX PACcTBOpaX HOHBI: XJOPHI-, OpOMHI-,
uomua-, cyinbdar-, Qocdar-, kapOOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBl aMMOHUS, MarHusi, KaJblys, aTFOMHHUS,

xkenesa (2+) u xenesa (3+), meau (2+), LMHKA
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YMmeHnue:

14.1

14.2

MNpEACTAaBIATE PE3YJIbTAThl OJKCIICPUMCHTA B cbopMe BBIBOJIOB,
J0Ka3aTCiabCTB, T pa(bI/IKOB n T3.6J'II/II_[ U BBIABJIATH SMIIMPUYCCKUC

3aKOHOMEPHOCTHU
YCTaHABIIMBATh CBSI3U MEXJY PeabHO HAOII0JaeMbIMU XUMHUUYECKUMHU
ABJICHUSIMU U TPOLIECCAMH, MPOUCXOAAIIMMHI B MaKpO- U MUKPOMHUPE,

O0O0BSACHATH IPUYUHBI MHOTOOOPA3Hsl BEIIECTB




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Koxa

1.1

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

HepBOHa‘-IaJIBHBIG XUMHUYCCKUC ITOHATHUA

YucTele BCIIECTBA U CMECH. Cnioco051 pasaciICHUsA cMmeceit

1.2

1.3

ATOMEI © MOJICKYJIBL. Xumudeckue diieMeHTBI. CHMBOIBI  XUMHYSCKHX

9JICMCHTOB. HpOCTbIe 1 CJIOXKHBIC BECIICCTBA.

Xumnueckasi popmyia. BareHTHOCTh aTOMOB XMMHUYECKHX 31eMEHTOB. CTEneHb

OKHUCJICHUA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OTHOCUTENLHAsE aTOMHas Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHad mMacca. MaccoBas goas XHMHYSCKOr0 JIEMECHTA

B COCIUMHCHNU

1.5

1.6

KonnyectBo BemectBa. Moabs. MomsipHass Macca. MossspHbIii 00BEM Ta30B.

B3anMoCBsI3b KOIMYECTBA, MAaCChl M YUCIIA CTPYKTYPHBIX €IMHMI] BEIIECTBA
®u3nyecKkue U XUMUYECKUE SIBJICHUsA. XUMUYECKAsl peakuus U €€ INPU3HAKH.
3aKOH COXpaHEHMsI MACChl BEIIECTB. XMMHUECKUE YpPaBHEHUS

Ilepnognueckuii 3akoH u Ilepuonnueckass cucTeMa XHMHYECKHX 3JIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepnoauueckuii 3akoH. Ilepuognyeckas cucrema XUMUYECKUX d1eMeHTOB J[.1.
Menneneesa. Ilepuoael u rpynnsl. @U3NYeCKuii CMBICI TOPSIKOBOTO HOMEPA,

HOMCPOB II€pUOJa U T'PYIIIbI 3JICMCHTA

2.2

Crpoenue aromoB. CocTtaB atoMHbIX sfep. M3oronsl. DnexkTponsl. CTpoeHue
AJIEKTPOHHBIX ~ 000J0YeK aTOMOB TEpBBIX 20 XHUMHUYECKHX DIIEMEHTOB

ITepuoanueckoit cucremsl /.. Menneneena

2.3

3aKOHOMEPHOCTU B M3MEHEHUU CBOMCTB XMMHUYECKUX DJIEMEHTOB MEPBBIX TPEX
MEepPUOJIOB, KaiWs, Kaublus (paguyca aToOMOB, DJJIEKTPOOTPUIIATEILHOCTH,
METa/UIMYECKUX W HEMETaUIMUYeCKHMX CBOMCTB) W HMX COCAUHEHUH B
COOTBETCTBUU C TIOJOXEHUEM »JJIeMeHTOB B I[lepuomuueckoil cucreme u

CTPOCHUCM UX aTOMOB

3.1

CtpoeHue BelecTa

Xumudeckasi cBsi3b. KoBaneHTHass (MoOJsipHAsT W HEMOJSpPHasi)  CBS3b.
DNEeKTPOOTPULIATEILHOCTh ~ XUMHUYECKUX  dJeMeHTOB.  MoHHas  CBs3b.

MeTtananyeckas CBSI3b




3.2

Tunbl KpUCTANIMYECKUX pPEMETOK (aTOMHas, WOHHAsA, MeTaJUIMYecKas),
3aBUCHMOCTb CBOMCTB BEILECTBA OT THIA KPUCTAUIMYECKOM PEIIETKHM M BUIA

XUMHYECKOH CBSI3U

4.1

4.2

Baxneimme MNPEACTABUTCIIM HCOPraHUYCCKHUX BCIICCTB. Hemeranner u ux

COCAMHCHUS. Mertamisl 1 uxX COCIUHCHUA

Knaccudukanms u HOMEHKIIATypa HEOPraHMYECKHX COEAMHEHHA: OKCHIOB
(coneoOpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe) u
HecoJeo0pa3yollie; OCHOBAaHUM (LIENTOYM M HEpPAcTBOPUMBIE OCHOBAHUA);
KACIOT  (KHCIOpPOJCOACpKaMe ¢  OCCKUCIOPOIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KUCIIBIX)

@u3nyeckue M XMMUYECKHE CBOMCTBAa MPOCTBIX BELIECTB-HEMETAIIOB:

BOJIOPOJIa, XJIOpa, KUCIOPO/a, Cephl, a30Ta, (hocdopa, yriepoaa, KpeMHUs

4.3

4.4

duznyeckue W XUMHUYECKHE CBOMCTBA MMPOCTBIX BCIICCTB-MCTAJIJIOB: JIMTHA,
HaTpH:A, Kajlusd, Marovugd W KajJdblHs, aJJFOMUHHA, KCJIC3d. BJICKTpOXI/IMI/I‘IeCKI/Iﬁ

PAI HAIIPSKEHUN METaJIOB

dusznueckne U XUMHYCCKHE CBOMCTBA BOOOPOJHBIX COGILI/IHCHI/Iﬁ HEMCTAJIJIOB:

XJIOpOBOAOpOaa, CCPOBOAOPOAA, aMMHAKa

4.5

Ouznyeckue U XUMHUYECKHE CBOICTBa OKCHUIOB HemeTamnoB: cepwel (IV, VI),
azota(ll, 1V, V), docdopa(lll, V), yraepona(ll, IV), kpemuus(IV). Ionyuenune

OKCHJOB HEMCTAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cBoictBa okcuaoB: MeTaioB [A-IIIA rpymm, munka, menu(ll) u

xenesa(ll, I). TTonmy4yeHne oKCUI0B METAIIIOB

XVMHYECKHE CBOMCTBA OCHOBaHWI M aM(pOTEpPHBIX TMAPOKCUAOB (Ha mpUMeEpe
THJIPOKCUJIOB ~ ANIOMUHUS, JKene3a, IMHKa). IlodydyeHue oOcHOBaHUH W
aM(pOTEpPHBIX THIPOKCHJIOB

OO0mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOAOPOJIHOW, CEPOBOIOPOIHOM,
CEpPHHUCTOM, CEpHOH, a30THOH, (ochOopHON, KpPeMHHEBOH, yroibHOU. OcoObie
XUMHYECKHE CBOMICTBA KOHLIEHTPUPOBAaHHOW CEpHOM W a30THOM KHUCIOT.
[Tomyyenue kucnot

OO0me XuMHYECKUe CBOMCTBA cpenHux conet. [lomyuenue coneit

[Tonyuenue, coOupaHue, pacloO3HABaHHE BOAOPOJA, KHCIOPOAA, aMMHAKa,

YIJIEKHUCIIOTO Ta3a B 1abopaTopuu

4.11

HOJ'Iy‘ICHI/IC aMMMakKa, cepHoﬁ U a30THOH KHCIIOT B MMPOMBIINIJICHHOCTH. O6IJ_II/IG

CIIOCOOBI IMOJIYYCHHUA MCTAJIJIOB




4.12

I'ereTmueckas cBI3b MEXKOY KilaCCaMH HEOPraHU4ECKUX COGI[I/IHGHI/Iﬁ

Xumudaeckue pC€aKnuu

5.1

Krnaccudukarus XuMHYECKHX peakuuil Mo pa3IMyHbIM [IPU3HAKAM: [0 YUCITY H
COCTaBy YYaCTBYIOIIMX B PEAKIHMU BELIECTB, IO TeIIoBoMYy 3¢¢ekTy, 1o

W3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMHUUECKUX YJIEMCHTOB

52
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5.5

TennoBoii 23 PeKT XUMHUECKONW Peakluu, TEPMOXUMHUUYECKUE YpaBHEHHS. DK30-

Y SHJIOTEPMUYECKUE PEAKUU. TepMOXUMUUYECKUE YPABHEHUS
OKHUCIUTEIbHOBOCCTAHOBUTEIbHBIE peakiuu. OKUCIUTEIN U BOCCTAHOBUTEIH.
[Ipouecchl  OKMCIACHHSI M BOCCTAHOBJICHUA.  ODJEKTPOHHBIM  OajaHc
OKHCJIMTETbHOBOCCTAHOBUTEIBHON PEAKIUN

Teopus anekTpoauTudeckoi aucconuanuu. KaTnonsl, aHMOHBI. DJIEKTPOIHUTHI U
HEINEKTPOoJIUThI. CUIIbHBIC U ca0ble AMEKTPOIUThI. CTeneHb TUCCOIAIIuN
Peaknyn moHHOTO OOMEHA. YCIOBHSI NMPOTEKAaHUS pEaKIUid HOHHOTO OoOMeEHa,

IIOJIHBIC COKpaH_[éHHBIe HOHHBIC YPABHCHUA peaKuHﬁ

XuMus u OKpYyKaromasa cpeaa

6.1

Bemecrsa u Marepuansl B IIOBCEAHEBHOM JKM3HU uelnoBeka. besomacHoe
UCTIOJIb30BaHUE BEUIECTB M XUMHUYECKUX pEaKIUil B J1abopatopuu u OBITY.

HepBaH MoMoIIb IMpHU XUMHYCCKUX OKOT'aX U OTPABJIICHUAX

6.2

XUMHYECKOE 3arpsi3HEHUE  OKpYyXKarolleil  cpeapl  (KHCIOTHBIE — JIOXKIIH,
3arpsi3HEHUE TOYBBI, BO3JyXa W BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHHS
[IpenenpHast nmomyctumas koHmeHtparus BemecTB (IIIK). Pomp xumun B
pelIeHur HKOJOTHYECKUX TMpoOJjeM. YCWIeHHEe NapHUKOBOTO dddekTa,

pa3pymi€eHUue O30HOBOT'O CJI0s

6.3

6.4

[Ipumenenue cepsl, a3ora, Gocdopa, yriepona, KpeMHHUS] U UX COEIMHEHUHN B
ObITY, MEAMLUHE, MPOMBIIUIEHHOCTH U CelbCKOM xo3siicTBe. Ilpumenenue
METAJIJIOB M CIUIaBOB (CTalb, YYryH, AIOPATIOMUHUN, OpoH3a) B OBITY H
IPOMBIIIJICHHOCTH UX coeuHeHuH. [loHsATHe 0 KOppO3UH METaIOB, OCHOBHBIE
CIoCOObI 3aLIUTHI UX OT KOPPO3UU

[TpuposHble UCTOYHHKHU YIJIEBOIOPOAOB (Yyrosib, NPUPOJHBIA Tra3, HedTh),

MPOIYKTHI X NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIUICHHOCTH

6.5

[lepBoHavyanbHbIE TOHSATHA OO0 OPraHWYECKUX BEIIECTBAX KAaK O COETMHEHHSIX
yrieposa (MeTaH, 3TaH, STUJIEH, alleTUJIEH, 3TaHOJI, TJIMLIEPUH, YKCYCHAs! KHCIIOTA).
[ToHsTHE O OMOTOTUYECKH BaXKHBIX BEIIECTBAX: JKUpPaX, O€NKax, YriaeBoJax — U UX

POJIN B )KU3HU YCIIOBEKA




PacuéTrr:

7.1 o ¢popMyaM XUMHYECKUX COSTUHEHUIN
7.2 Macchl (MaccoBOi) 10U PacTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XMMHUYECKUM YpaBHEHUSIM




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Xumusl: 8-i kiacc: 6a30BbIl YPOBEHB: YUCOHUK; S-€¢ U3aHUE,
nepepadotanHoe ["abpuensu O.C., Octpoymon WU.I'., Cnaakos C.A.
Axk1monepHoe obuiectBo «M3marensctBo «lIpocBemenne»

» Xumusi: 9-if kiacc: 6a30BbIN YPOBEHb: YICOHHK; 5-€¢ HU3AaHUE,
nepepadboranHoe ['abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.

AxnmonepHoe o61iectBo «M3narensctBo «IIpocBerieHney

METOJUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



