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INOACHUTEJIBHAA 3AIIMCKA

[Tporpamma o XMMHH Ha YpOBHE OCHOBHOT'O 00IIeT0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3yiapTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOI'O
obmero obpazoBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE (eaepalbHON
paboueil mporpaMMbl BOCITUTAHUS U C YUETOM KOHIICTILIMU MPENoaBaHus Y4eOHOTrO MpeaMeTa
«Xumus» B 00pazoBaTeNnbHBIX opranu3anusix Poccuiickoit denepannu.

[IporpaMmma mo xuMHUHM Ja€T MpEACTaBIEHUE O LEsIX, OOmIel cTpareruu OoO0y4eHws,
BOCIIUTAHUS W Pa3BUTHA OOydYaIOUIUXCS CpeICTBAMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpkKAHUE, IPEIyCMAaTPUBAECT paclpeesieHue ero Mo Kiaaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IPOrpaMMbl [0 XUMHH, OIPEAEISAET KOIMUECTBEHHbIE
M KayeCTBEHHBIE XapaKTEPUCTUKH COAECPKAHMS, PEKOMEHAYEMYKO II0CJIEA0BATEIbHOCTh
U3YYEHUS XUMHUHU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3€H, JIOTUKH y4eOHOTO
nporiecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJaromuXxcs, ONpeaesieT BOSMOXKHOCTH IPeaMeTa IS
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeNIbHOI MpOrpaMMbl Ha
YpOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TaKKe TpeOOBaHHM K pe3yabTaTaM 00yUeHHs] XUMUU
HA YypOBHE I1elieil W3y4eHHUs TpeaMeTa W OCHOBHBIX BHJOB YueOHO-IIO3HABATEIbHON
JEeSITeILHOCTH 00YUYaIOMIerocs II0 OCBOCHUIO YYEOHOTO COIEPIKAHMS.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (POpMHPOBAHUS MUPOBO33pEHUs 00y4arolerocs, ero
MPEJICTAaBICHUI O MAaTEPUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOIMPEBPAIICHUAX SHEPTUU U 00 SBOJIIOIMH BEIIECTB B MPHUPOJIE, O MYTIAX
pelieHus T00albHBIX MPOOJEM YCTOMYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, TUILEBON U KOJIOTUIECKON 0€301MacHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3yuenune xumuu:

CIIOCOOCTBYET peanu3allii BO3MOXHOCTEH [ caMOpa3BUTUA U (OPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HaBBIKOB ~ HMX  CaMOCTOSITENIbHOM  y4eOHOM  NeATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaKk M B
npodeccuoHaIbHOMN 1 TeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJI51a Ha €JUHCTBO MPUPO/BI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM TarloM B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00YYatOIIUXCs;

CHocoOCTBYeT (OPMUPOBAHMIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-HAayYHBIM
3HaHMSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTHUYECKOE 0Opa3oBaHUE
o0ydJaronuxcs.

JlaHHble HampaBieHHs B OOYyYEHMHM XMMHMH 00ECHEeuMBAIOTCS CHeUU(UKON comepikaHus
y4eOHOTO TpeaMeTa, KOTOPbIM SBISETCS NeJarornyecku aganTHPOBAaHHBIM OTpakeHHEM
0a30BOM HAyKW XMMUU Ha OMPEICIEHHOM dTarie €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOIro 001Iero o0pa3oBaHUS OPUEHTHUPOBAH HAa OCBOEHHUE
00y4aroIKUMHUCs CUCTEMbI NTePBOHAYAIBHBIX MOHATHH XMMUHU, OCHOB HEOPraHUYECKOW XUMUH U
HEKOTOPBIX OTJEIbHBIX 3HAUMMBIX MOHATUN OPTaHUYECKOU XUMUHU.

CrtpykTypa coaep:kaHMsl MPOTrpaMMbl MO XMUMHHU c(OpMHUpPOBaHA HA OCHOBE CHCTEMHOIO
nonxona kK e€ mzydeHuro. CopepixaHHe CKJIQJbIBAETCS M3 CUCTEMbI MOHATHH O XMMHYECKOM
BJIEMEHTE U BEIIECTBE M CUCTEMbI MOHATUH O XUMHUYEecKOH peakuuu. OOe 3TH CHUCTEMbI



CTPYKTYPHO OpPraHM30BaHbl IO NPUHIUIY MOCIEAOBATEIBHOIO PA3BUTUS 3HAHWW Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— Y4YEHHMSI O CTPOCHHMH aTOMa U XMMUYECKOU CBSI3H;

— MPE/CTaBIEHUI 00 EKTPOIUTHYECKOMN TUCCOLMALINY BEILIECTB B PACTBOPAX.

TeopeTnueckne 3HAHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEIOBATEIBHO OT OIHOTO YPOBHA K JIPyromy,
BBINOJIHASA (YHKIHUU OOBACHEHMsS] W MPOTHO3MPOBAHUS CBOMCTB, CTPOEHHUS U BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTYYCHHs U3y4acMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XHMHHU CIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOTO OTHOILEHUS K HAYYHOMY 3HAHUIO U METOJIaM II0O3HaHUs B Hayke. M3ydyeHne xumun
OPOMCXOOUT C TMPHUBJICYEHUEM 3HAHUM M3 paHee M3YYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «dusuka. 7 Kjace.

[Tpu u3yyeHH XUMUU TPOUCXOANUT (POPMUPOBAHUE 3HAHUN OCHOB XMMHUECKON HayKH Kak
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEIbHOCTH YeJIOBEKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOH KyJIbTYphl. 3ajjaya y4eOHOro IMpeaMeTa COCTOUT B (OPMUPOBAHUU
CUCTEMbl XUMHMUYECKUX 3HAHUH — BaXXHEWIIMX (PAKTOB, MOHATUH, 3aKOHOB U TEOPETUUYECKHX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHHWI MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKd, B
IPUOOILEHNHU K HAyYHBIM METO/IaM [TO3HAHUS IIPU U3YYEHHUH BEIIECTB U XMMUUYECKUX PEaKLUi, B
(GOopMHpOBAaHHM W pPa3BUTUM T[I03HABATEIbHBIX YMEHHH M HX NPUMEHEHUH B Y4eOHO-
IIO3HABATEJILHOM U yueOHO-MCCIIEJ0BATENIbCKOM 1€ TeIbHOCTH, OCBOEHUH MpaBUJl GE€3011aCHOTIO
oOpallieHus ¢ BEIIeCTBaMHU B ITOBCEIHEBHOM JKU3HH.

[lpy W3y4eHMH XMMHUU Ha yYPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHUS BaXHOE 3HAUYCHUE
nproOpenu Takue e, Kak:

— (hopMuUpOBaHHE MHTEIJIEKTYAJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY IHPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

— HampaBJIEHHOCTh OOyYEHHUs Ha CUCTEMaTHYecKoe MpHOoOIIeHHe o0yJaroImuxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4HbIM  METOJaM  IO3HaHUA,
(OopMHPYIOLIMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEH K XUMUH;

— ofecrieueHue YCJIOBHUM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOIIMMUCS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUSA M CaMOIO3HAHHUSA, KJIFOYEBBIX HABBIKOB (KIIOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE JUISl pa3IMYHbIX BUIOB JAEATEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHANBHON M €CTECTBEHHO-HAYYHOM TPaMOTHOCTH, B TOM
quciae YMEHMH OOBSCHATH M OLICHHWBATh SIBIECHUS OKPYXKAIOIIErOo MHUpA, UCHONb3Yys 3HAHUS U
OMBIT, TOJYYEHHbIE MPU H3YYEHUH XUMHUHU, TMPUMEHATh HMX NpPU peleHUH MpoldieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (popMupoBaHue y 00yJaromuxcs T'YMaHUCTHYECKUX OTHOUICHUH, TOHUMAHUsI IEHHOCTH
XUMHUYECKHX 3HAHUU Ui BBIPAOOTKM SKOJIOTUYECKH LIE€JIeCOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbI M OKPYXKAIOIMIEH MPUPOTHOMN
Cpelibl;



— pa3BUTHE MOTUBALMU K 00YUYEHHUIO, CIOCOOHOCTEN K CAMOKOHTPOIIO M CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduis ¥ HAIIPaBICHHOCTU AaJbHEUIIeT0 00yUeHHS.

OO61ee yuCiIO YacoB, OTBEAEHHBIX U M3yYEHUS XMMHUH HAa YPOBHE OCHOBHOI'O OOILEro
obOpasoBanusi, cocrapiseT 136 yacos:

B 8 -9 wiacce — mo 68 yacoB (2 daca B Henenoo). YueOnuk: ['abpuensa O.C. Xumus 8
Kimacc:  yue0d, g oOmeoOpasoBarenpHbIX — opranm3anuit/O.C.  Tabpuwensn-  M.:
IIpocsemenue.2024,

B 9 kiacce — 68 yacoB (2 yaca B Hefien0). Pabouas mporpaMMa aiantupoBaHa K Y4COHUKY
«Xumus 9 xknace» -Pynsuruc I'.E. @enpaman @.I° Xumus 9, M.: [Ipocsemenue 2019.



COJAEP)KAHUE OBYYEHUA

8 KUIACC

ITepBoHavyajbHBIC XHMHYECKHE NOHATHS

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJOBEKa. XUMHA B CUCTEeME HayK. Tena u
BeulecTBa. dusnueckue cBoOWCTBAa BeLIECTB. ArperarHoe cocrosiHue BeuniecTB. llonsatue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CrocoObl pa3/ieieHus: CMecei.

ATOMBI M MOJIEKYJBl. XHMHYECKHE 3IEMEHThl. CHMBOJIBI XMMHYECKUX DIJIEMEHTOB.
ITpocTeie U ClI0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckasi (opmyna. BaJeHTHOCTP aTOMOB XUMHYECKHMX O3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aToMHast Macca. OTHOCUTEIbHAST MOJIEKYJIIpHAs
Macca. MaccoBasi 10J11 XMMHUYECKOIO JJIEMEHTA B COCMHCHUH.

KomnuectBo BemectBa. Monb. MoisipHas macca. B3auMMocBsA3p KOJIMYECTBA, MacChl U
quciIa CTPYKTYPHBIX €IMHUI] BemecTBa. Pacuérol mo popmysiam XUMHUYECKUX COCTUHEHUH.

O®usnyeckue M XUMHUYECKHUE SIBICHHUS. XHUMUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpPaHEHMsI Macchl BeIeCTB. XUMHUYecKue ypaBHeHUs. Kinaccupukanus XUMUYECKUX peakiui
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHYECKOW IMOCYIOH, MpaBWIaMU Pa0dOTHI B J1a0OpaTopuu M NMpUEMaMu
oOpartieHuss ¢ 1a0opaTOpHbIM O0OpYIOBAHUEM, M3YYE€HUE M ONUCAHUE (PU3MUECKUX CBOWCTB
00pa310B HEOPraHMYECKUX BEIIECTB, HAOM0JeHne (GU3NUECKUX (IUIaBJIeHUE BOCKA, TassHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpPEHUE CBEYH,
IIPOKAJIMBaHUE MEJHOM MPOBOJIOKH, B3aUMOJEICTBHE MeNa ¢ KUCIOTOM) ABICHU, Ha0It01eHue
U ONMCaHWE TNPU3HAKOB TPOTEKAHUS XHUMHUYECKUX peakuuil (pasjokeHue caxapa,
B3aMMO/ICIICTBHE CEpHON KUCIIOTHI C XJIOpUAOM Oapus, paszinoxenue ruapokcuna meau (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE eie3a ¢ pactBopoM conu Menu (1), usydenwme crocoOoB
paszieneHus cMeceil: C TOMOIbI0 MarHuTa, (UIBTPOBaHUE, BbIIAPUBAHME, IUCTUIUISLIMS,
XxpomaTtorpadusi, TpOBEIEHHWE OYUCTKH MOBAPEHHOM COJM, HaONIOJIeHHEe U OINHCaHue
pE3yJIbTaTOB IMPOBEJIEHUS OIBITA, WIIHOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAacCChl, CO3JaHHE
MoJiesielt MOJIEKYI (IIapOCTEP KHEBBIX ).

Baxuelilue npeacTaBuTe/ M HEOPraHNYeCKMX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopong — 31eMEeHT M IPOCTOE BEIIECTBO.
Haxoxnenue xucnopojia B pupoje, pU3nueckue 1 XUMHUECKUE CBOMCTBA (PEaKIMU TOPEHHS).
Oxcunpl. Ilpumenenue xkucnopoga. CrocoObl HOJTY4YEeHHs KHUCIOpoJa B JIabOpaTopuu H
npoMbIIeHHOCTH. KpyroBopoTr kuciopona B mnpupoje. O30H — alioTporHas MOAM(pUKAIUS
KHCIIOpO/1a.

TennoBoil 3¢ ¢dexkT XuMHUECKOW peaklnuu, TEePMOXMMHUYECKHE YpaBHEHHs, 3K30- U
OHIOTEPMUYECKUE peakUMU. TOIIMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCHUJICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »snemeHT u mpocroe BemlecTBo. HaxoxkiaeHwe Bojgopona B MPHUPOJE,
du3nueckre 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOcO0b! monydeHus. Kucinotel u conu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOoAbl. Boma kak pactBoputrens. PactBopbl. Haceimennsle u
HEHACBIIIEHHbIE PacTBOphl. PacTBOopuMOCTh BellecTB B Boje. MaccoBas J0Jsl BELIECTBA B
pacTBope. XUMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpHUPOJE U B KU3HU



yenoBeka. KpyroBopot BOJbI B MpHUpOJE. 3arpsi3HEHHE NMPUPOAHBIX BOJA. OXpaHa M OYMCTKA
MPUPOTHBIX BOJI.

Knaccudukanus Heopranmdeckux coemauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpaszyromue. HomenknaTypa
OKcHJI0B. DU3NUECKHe U XUMUYECKHUE CBOMCTBA OKCUAOB. [lonyueHnne okcuioB.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM € HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBaHuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHMU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kuciot. @usndeckue U XUMHUECKHE
cBorcTBa KUCHOT. Pax akruBHoctr MetaiioB H. H. bekerosa. [1onmydenue kucior.

Conu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomydenne
COJICH.

I'eneTnueckas CBA3b MEXIy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenmn:

KaueCTBEHHOE OIpeZeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyX€, [IOJIIy4eHHUE, COOMpaHUeE,
pacro3HaBaHHEe M HM3yYEHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE B3aMMOJCWUCTBUS BEIECTB C
KHUCIIOPOJIOM U YCJIOBUS BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpasiaMu OKCHJIOB M OIHMCAHWE HUX CBOMCTB, IOJy4YeHUE, COOMpaHHUe, pacliO3HABaHUE U
W3y4eHuEe CBOWCTB Bojoponaa (TopeHue), B3aumozeiicTBue Boaopoaa ¢ okcugom menu (II)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUAIIOB), HAOIIOACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH pPacTBOPEHHUS BEUIECTB C PA3IUYHON PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIIEOBaHUE OOpPA3I[0B HEOPTaHMUYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaAOII0/IEHUE M3MEHEHUS OKpaCKH WHAMKATOPOB B PACTBOpPAx KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3aumoeiictBuss okcuga meau (1) ¢ pacTBopoM cepHOM KHCHOTBHI, KHUCJIOT C METaJUIaMu,
peaKuuii HEUTpalIu3alru, MOJIYYEHHE HEpPACTBOPUMBIX OCHOBAHUM, BBITECHEHHUE OIHOTO
MeTajula IpyruM U3 pacTBOpa COJIU, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a]1a4 0 TeMe «BaxkHelmue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummuuyeckux jiemeHtos /[, U.
MenpesneeBa. CTpoeHue aToMOB. XMMH4YECKasA CBsA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBple TOMBITKA KIACCU(PUKALINUKM XUMHUECKUX OdleMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMETbHBIE METAILIBI, TAJIOTE€HbI, HHEPTHBIE Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTEpHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonuueckuin 3akoH. llepuoamyeckass cucremMa xuMuueckux asnemeHtos 1. H.
MenneneeBa. Kopotkonepuognas u miuHHONepuoAHas ¢opmbl [lepuognydeckoit cucTeMbl
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonsl u rpynmbl. DU3NYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIbI SJIEMEHTA.

Crpoenue aromoB. CoctaB aroMHbIX snaep. M3otombl. Onexktponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX deMeHTOB [leproaudeckoil CHCTEMbI
H. W. MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnoanueckoro 3akoHa u Ilepuoguyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIsl pa3sBUTHS HayKH U npakTuku. J[. . Menaenees — y4€Hbll U IPayKJaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKUX AJIeMEHTOB. MIOHHAas CBSI3b.

Crenenp  okucieHus.  OKHCIUTENIbHO-BOCCTAHOBUTENbHbIE  peakiuu. [Iporeccs
OKHUCIICHUS U BOCCTAaHOBJICHUS. OKUCIUTETU U BOCCTAHOBUTEIIH.

Xumuueckuii Ixcnepumenm:

U3y4yeHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
[IMHKa C PacTBOpaMHU KHUCJIOT U ILEJI0Yel, MPOBEIECHUE OMBITOB, WILIIOCTPUPYIOIIUX MPUMEPDI
OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIINM (TOpEHUE, PEaKIIUU PA3JIOKEHUS, COSTUHEHHUS ).

Mescnpeomemnuie ceasu

Peanuzanus MeXNpeaMETHBIX CBA3EH MPU M3yUYEHUU XUMHUU B § KJIacce OCYIIECTBISETCS
yepe3 UCIOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHbIX TIOHATUH, TakK U TOHATHI,
SIBJISIFOLTUXCSI CACTEMHBIMHU JIJIs1 OT/ICJIbHBIX MPEMETOB €CTECTBEHHO-HAYUYHOIO IIUKJIA.

OO0mue ecTeCTBCHHO-HAYYHBIC TOHSTHS: HAYYHBIH (aKT, THIIOTE3a, TEOPHS, 3aKOH,
aHalM3,  CHUHTE3,  KiIacCH(pUKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJIeJTUPOBAHUE, U3MEPEHUE, MOIEIIb, IBJICHHE.

®dusnka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHWJ, HN30TOIbI,
pPaauOaKTUBHOCTb, MOJIEKYJa, JJICKTPUYECKUU 3apsijl, BEIIECTBO, TeNO, O00BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE3061, ComHIIE.

buonorust: porocunres, neixanue, ouochepa.

['eorpadus: armocdepa, rtugpochepa, MHHEpPAIbl, TOPHBIC IMOPOJBI, ITOJC3HBIC
HCKOMaeMble, TOIUTMBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepuonnueckuin 3akoH. llepuoanueckass cucremMa xumuueckux a3nemeHtos . H.
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XUMHYECKHX
AIIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJdblUs U UX COEAMHEHUH B COOTBETCTBHM C
IIOJIOKEHUEM AJIEMEHTOB B lleproanyeckoi cucteMe U CTpOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHMJBI XUMHUYECKOW CBS3H. THUIBI KPUCTAIUIMUECKHUX PEHIETOK,
3aBUCHMOCTh CBOMCTB BEILIECTBA OT THUINA KPUCTAIMYECKON PEMIETKM U BUJA XUMHUUYECKOU
CBSI3U.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKMX BEIIeCTB. XHMHYECKHE CBOWCTBA
BEUIECTB, OTHOCSIIMXCSA K Pa3jIMYHBIM KJaccaM HEOPraHWYECKUX COEIUHEHHH, TeHEeTHdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XuMUUEeCKHX peakiuil M0 pa3IUYHbIM IpU3HaKaM (TI0 YUCIYy U COCTaBy
YYaCTBYIOUIMX B pEaKlUU BEIIECTB, MO TEIJIOBOMY 3(@exTy, Mo HU3MEHEHHIO CTeleHen
OKHCIICHUSI XUMHYECKUX 3JIEMEHTOB, 10 OOpPAaTUMOCTH, MO YYacCTHIO KaTaau3aTopa). JK30- H
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUECKNE YPAaBHEHUS.

[TonsTe o ckopocTH xumuyeckoi peakuuu. [loHsarue 06 oOpaTUMBIX U HEOOPATHMBIX
XUMHYECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanuze. llonarne o XxumuueckoM paBHOBecUU. DPakTOphl, BIHAIOIIME HA CKOPOCTh
XUMHYECKON PEAKIMH U NOJI0KEHNE XUMUYECKOTO PaBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTENBHBIE PEAKIMM, SJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAHOBUTEIbHON peakuuu. CocCTaBiIeHUE YPaBHEHUU OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLMALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTH. KaTHoHBI,
AQHUOHBI. MexaHH3M JAHMCCOIMAIlMM BELIECTB C pPa3jIMYHbBIMU BHJAAMHU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu noHHoro oOMeHa. YCIIOBHUS NMPOTEKaHUS PEaKIMii HMOHHOTO OOMEHa, MOJHBIC U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBAa KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
IPEJICTaBICHU 00 3IEKTPOIUTUYECKON aucconumanuu. KadecTBeHHbIE peakiUyd Ha HOHBL
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAIMYECKUX PEHIETOK HEOPraHMYECKUX BEIIEeCTB —
METaUIOB W HeMeTauioB (rpadura W anamasa), CJIOXKHBIX BEIIECTB (XJIOpUAa HaTpHs),
UCCIJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEaKIUu OT BO3ACHCTBUS PA3IUUYHBIX
(akTOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpOLiEcca AUCCOLUALUU
KHUCIIOT, IIeJo4Ye W cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpUANIOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajika, BBIACICHHE Tra3a, OOpa30BaHME BOJBI), OIBITOB, WIIIOCTPUPYIOIIUX TMPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUi (FOpeHHEe, peakUuu pPas3iokKEeHUs, COCAUHEHHUS),
pacrno3HaBaHHE HEOPTraHMYECKHX BEIIECTB C IMOMOIIBI0 KAaYeCTBEHHBIX PEaKIUil Ha HOHBI,
pelleHne SKCIEPUMEHTAIbHBIX 33/1a4.

HemeTtasibl M MX coeIUHEHNS

OO0mass xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTEpHBIE
crenenn okucieHus. CTpoeHne U (U3HUECKHE CBOICTBA MPOCTHIX BELIECTB — TaJOrCHOB.
XvMHYEeCKHEe CBOMCTBA Ha MpHUMepe XJjopa (B3aMMOCHCTBHE C MeTajUlaMH, HeMeTaJUlaMu,
mienoyamu).  XuopoBopopod. ConsiHask KMCIOTa, XMMHMYECKHE CBOWCTBA, IOJIYYEHHUE,
npuMeHeHue. JlelicTBre XJiopa U XJIOpPOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BaxkHelme Xia0puabl
U UX HaXO0XJACHHUE B IPUPOJIE.

OO6mas xapaktepuctuka 31neMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHune M (QU3MYEecKHe CBOWCTBA IPOCTBIX BEIIECTB —
KHCIIOpOJia U cepbl. AJUIOTPONIHBIE MOIU(DUKALIMKA KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3NYecKHue M XMMUYecKue cBOHCTBAa. OKCHIBI Cepbl Kak
MPEJICTABUTENN KUCIOTHBIX OKCHAOB. CepHasi KUCIOTa, PU3NYECKHE U XUMHYECKHE CBOWCTBA
(oOmue Kak MpeACcTaBUTENS Kiacca KHCIOT M cHeruduueckue). XHUMHUYECKUE peakiuH,
JeXallie B OCHOBE IPOMBILIUIEHHOTO croco0a MoJdy4yeHus cepHol Kuciotrhl. I[IpumeHenue
cepHoit kucioTel. Conu cepHON KUCIOTHI, KaueCTBEHHAs peakiius Ha cyibdaTr-uoH. HaxoxaeHnue
ceppl M €€ COCIMHEHUH B Mpupoae. XHUMHUYECKOE 3arps3HEHHE OKPYKAIOLEH Cpenbl
COETMHEHUSIMU cepbl (KHUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPEIOTBPALICHUS.

OO0mass xapakTepucTuka dJeMEeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIE CTETMEHH OKHUCICHHS. A30T, paclpoCTpaHeHHE B Tpupojne, (Qusuveckne u
XuMH4eckue cpoiictBa. Kpyrosopot azora B mpupojie. AMMHUaK, ero Gu3andyeckue 1 XMMHUYECKre
CBOICTBa, nonydeHue u npuMeHeHne. Conu aMMOHMSI, UX (PU3MUYECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHast peakuusi HA MOHbI aMMOHUS. A30THasi KUCJIOTA, €€ TMOJy4YeHHUe,
dbuznueckne W XUMHYECKHE CBOWcTBa (OOIIMe Kak TMpEeACTaBUTENs Kiacca KHUCIOT H
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaIbHBIX



ynoopeHnii. XMMUYECKOE 3arpsi3HEHHE OKPY)KAIOIICH Cpellbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOXK/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHble MOIUPHUKAINN
docthopa, puznyeckue u xummuueckue cporictBa. Oxcun ¢ocdopa (V) u pochopHas kucioTa,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosyueHue. Mcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB IVA-rpynmnbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHBIE CTENICHH OKUCICHHS. YTIEPOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoze, pusnueckue 1 XuMuueckue cBoictBa. Ancopobuusa. KpyroBopot yriepoaa B mpupoe.
Oxcuapl yriaepona, UxX (pU3MYecKue U XMMUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
NOJy4eHUE U TPUMEHEHHE. DKOJIOTHYEeCKHUe MpoOIeMbl, CBI3aHHbIe ¢ oKcuaoM yriepoaa (IV),
TUIOTE3a TJI00AILHOTO TOTEIUICHHUS KJIMMaTa, MapHUKOBBIH 3 QeKT. YroibHas KHCIOTa U e
CONM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IOJydeHUe U mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uMoHBL.  Vcnonb3oBaHue  KapOOHAaTOB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[TlepBoHayasnbHble MOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COEJUHEHHUSX yriepoja
(MeTaH, 3TaH, JTWUJICH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YyKCycHas Kkuciora). IIpupogHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MepepabOTKu
(OeH3uH), UX pOJIb B OBITY M MPOMBIIUICHHOCTH. [[OHATHE 0 OMOIOTMYEeCKH BaKHBIX BEIECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBeKa. MarepuallbHOE €IUHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IPUMEHEHHE.
CoenuaeHns KpemMHuss B mpupoje. OOmme mnpencraBicHuss o0 okcunae kpemaus (IV) u
KpeMHHEBOH kuciaoTe. CUIIMKATHI, UX UCIOJIb30BaHNE B OBITY, B IPOMBIIIJICHHOCTH. BakHeiimme
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, Xkene300eToH. IIpobiembl
6€30I1aCHOT0 MCII0JIb30BaHMsl CTPOUTEIbHBIX MaT€pPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3lioB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEAKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OMBITHI,
oTpakarolye (pU3N4ecKue U XMMUYECKHE CBOMCTBA TaJIOT€HOB M UX COEAMHEHUI (BO3MOXHO
HCIIOJIb30BaHUE BUAEOMATEpUaAIOB), O3HAKOMJIEHHME C 00OpasllaMd XJIOPUIOB (TaJOTe€HUIOB),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMHU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepHUaoB), HaOdIoleHHEe Tpolecca OOYIJMBaHUS — caxapa IOJX  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIOTHI, U3y4€HHUE XUMHUYECKUX CBOMCTB pa30aBIeHHON CepHOU
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH U HaOJI0JIeHuEe NpHU3HaKa eé
IPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MUYECKMMM CBOWMCTBaMHU a30Ta, ¢ocdopa M MX COEIUHEHUH
(BO3MO’KHO MCIIOJIb30BaHHUE BUEOMATEPHAIIOB), 00pa3liaMu a30THBIX U GOCHOPHBIX YAOOpEHHUIA,
HojydeHue, coOupaHue, pacro3HaBaHWE M U3yYeHHE CBOWCTB aMMHUaka, IpPOBEACHUE
Ka4eCTBEHHBIX pEaKIWid Ha WOH aMMOHHA M (ocdar-noH M W3ydeHHEe MPHU3HAKOB HX
MIPOTEKaHUs, B3aHMMOJCICTBHE KOHIIEHTPUPOBAHHOW Aa30THOM KHUCIOTHI C MebI0 (BO3MOXHO
UCITOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YUYEHHE MOJeNell KPUCTAIUIMYECKUX PEIIETOK anMasa,
rpaduta, (¢yuiepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PacTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, pacro3HaBaHUE
U U3yYeHHUE CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEJCHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHJIMKAaT-UOHBl ¥ M3y4YeHHE NPU3HAKOB HUX MPOTEKaHMs, O3HAKOMIIEHHE C MPOJYyKLHUeH
CHJIMKaTHOW TNPOMBIIIJICHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX 331a4 1Mo Teme «Bakueiimmue
HEMETAJUJIbl U UX COETUHEHUS.



MeTajiibl M UX COEIHMHEHUS

OO0masi xapakTepUCTHKA XHMHYECKUX DJIIEMEHTOB — METa/lIOB HAa OCHOBAaHWUU WX
nonoxkeHus B [lepuonnueckont cucreme Xxumudyeckux anemeHToB . 1. MenaeneeBa u cTpoeHus
aroMoB. CTpoeHHE MeTaIOB. MeTtamnuyeckas CBsi3b M METAUIMYECKash KpHUCTaJIMYecKas
peméTka. DJIEKTPOXUMUYECKUN PAJl HAOpsSOHKEHUM MeTaioB. DU3MYECKMEe U XHMHUYECKHUE
cBoiicTBa MeTayioB. OOmuMe crocoObl MONMy4YeHHs] MeTaIOB. [IOHATHE O KOPPO3UU METaJIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBkl (CTallb, YyT'yH, JFOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M IIPOMBIILICHHOCTH.

[llenounbie MeTawibl: osokeHue B [lepuoanyueckoit cucTeMe XUMUYECKUX AJ1eMEHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXEHUE B mpupoje. OPuznueckrue u XUMHUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCuAbl U THAPOKCUABI HaTpus U Kanus. IIpumenenue
[IEJIOYHBIX METAJIOB B UX COCTUHCHHI.

[[lenoyHo3emMenbHbICE METAUIBI MarHUl M Kalblui: mosiokeHue B Ilepuoanueckoit
cucremMe xumuueckux aviemeHToB [[. M. MeHueneeBa, CTpOCHHME MX aTOMOB, HAaxXOXICHUE B
npupoae. PU3NYECKUE U XMMHYECKUE CBOWCTBA MAarHus W KalbliMs. BaxkHenmme coenruHEeHUs
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHUS.

AntoMunuii: nonoxxenue B Ilepuoamyeckoir cucteMe Xumudeckux sjemeHToB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaxOXJAeHUE B mpupoje. Ousznyueckne U XMMHUYECKUE CBONCTBA
amroMUHUSA. AM(OTEpHBIE CBOWCTBA OKCHU/IA U THIPOKCH 1A AITFOMHIHHSL.

Kenezo: mnonoxenue B Ilepuonnueckod cucrtemMe XumMudeckux isnemeHtoB J[. H.
MenneneeBa, CTpoeHHUE aToMa, HaxoXAeHUE B mpupojae. Pu3nueckue 1 XMMUYECKHUEe CBOMCTBA
skene3a. Okcunbl, rugpokcuasl u conu xenesa (II) m xemesa (III), ux cocras, cBolicTBa U
MOJTy4YECHHE.

Xumuueckuit Ikcnepumenm:

O03HAKOMJICHHE ¢ O0Opa3laMd METaUIOB M CIUIaBOB, HUX (DU3WYCCKUMH CBOWCTBAMH,
W3y4eHUE PE3yIbTaTOB KOPPO3UH METaUIOB (BO3MOXXHO HMCIOJB30BaHUE BUEOMATEPHAIIOB),
0COOEHHOCTEH B3aMMOJCHCTBUS OKCUIA KalbLUs U HATPUS C BOJIOM (BO3MOKHO MCIOJIB30BaHUE
BUJICOMATEPHAIIOB), KCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
Kucinoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEpHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, IUHKA, xkene3a (II) u xenesa
(III), meau (II), HaOmroieHNE W OMMCAHUE MPOLIECCOB OKpAIIMBAHUS IUIAMEHW MOHAMH HaTpus,
Kamusl U Kaiblusg (BO3MOXHO HCIIOJB30BaHHE BUAEOMATEPUATIOB), UCCIEIOBAaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA AIFOMUHUS U THUIPOKCUJA IMHKA, PEIICHHE SKCTIEPUMEHTAIBHBIX 3a/1a4 110
TeMe «BakHeHIIne MeTajIbl U X COCTUHCHUS.

XuMus M OKpyKaoLas cpeaa

BemectBa 1 Marepuaisl B TOBCEHEBHOM KU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTrax M
OTPABJICHHSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpepl (TpeaeibHas J0MyCTUMast KOHIIEHTPAIUs
Beriects, ganee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbI METAIIJIOB, IIOJUMEPHBIC MATEPUAIBI).

Meostcnpeomemnuwie ceasu

Peanuzanusi MexXnpeAMETHBIX CBSI3€M MPU M3YYEHUH XUMHH B 9 Kilacce OCYILECTBIISIETCS
Yyepe3 HCMHOJIb30BAaHUE KaK OONIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaKk ¥ TOHSTHIA,
SIBJISTFOIITUX CSI CACTEMHBIMH JIJIS1 OT/ICITbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.



OO1me ecTeCTBEHHO-HAYYHbIC TOHATHUS: HAy4HbIA (DaKT, THUIOTE3a, 3aKOH, TEOpHs,
aHaJIU3, CHHTE3, KIIacCUpUKaLUs, MEPUOAUYHOCTD, HaOJII0ICHHE, JKCIIEPUMEHT,
MOJICIIPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHs, MaTepHaIbl.

dusnka: MaTepHsi, aroM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJHJI, H30TOIIBI,
PaaMOaKTHBHOCTb, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOIAHUKH, IOJIYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHME BEIECTBA, ras,
pacTBOp, PacTBOPUMOCTb, KPHUCTAJUIMUECKas PEMIETKA, CIUIaBbl, (U3UYECKHE BEIHYUHBI,
CIMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHEThI, 3BE3/1b1, COJIHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpAIbl, TOPHBICE TMOPOJBI, IOJEC3HBIC
HCKOIaeMbI€, TOIUTMBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3YyJbTaThl OCBOEHHUS MPOrPAMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JOCTUTAIOTCS B XOZIe O0Y4YEHHUsI XMMUHU B €JUHCTBE YUE€OHOM M BOCIIUTATEIBHOMN JEATEIBHOCTH B
COOTBETCTBUM C  TPAJAULUUOHHBIMH  POCCHMCKMMH  COLMOKYJIBTYPHBIMH H  JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMU MU HOpPMaMU MOBEICHUS U
CIOCOOCTBYIOT IIPOIIECCaM CaAMOIIO3HAHUS, CAMOPA3BUTHS U COIIMAIN3ALINN 00yYatOIUXCsl.

JInuHOCTHBIE pE3yJIbTaThl OTPAXKAIOT TOTOBHOCTh OOYYarOIIMXCS PYKOBOACTBOBAThHCS
CUCTEMOM NO3UTHBHBIX LIECHHOCTHBIX OPMEHTALMN M PACIIMPEHHUE ONBITAa ACSITEIBHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpuoTHYeCcKOro BOCIIMTAHUSA:

LIEHHOCTHOT'O OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACJIEAUIO, NMOHMMAHUS 3HAUEHUS XMUMHUYECKOM HayKH B J>KM3HH COBPEMEHHOrO OOILECTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGpOpMaIueil 0 MepeoBbIX JOCTUKEHHUSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XHMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMUSX 00 YyCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpaIaHCKOI0 BOCIIUTAHMS:

MPEJICTABICHUS] O COIMAIBHBIX HOpPMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJUJICKTHBE, KOMMYHHUKATHBHOU KOMIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
yueOHOUCCIIEI0BATEIbCKOW, TBOPYECKOM M JPYrMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOW COBMECTHOW JI€ATEIBHOCTH MPYU BHIIOIHEHUH Y4eOHBIX, IO3HABATENIbHbIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEOHBIX IMPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B MPOLIECCE ITOM y4eOHON AeSITeTbHOCTH, TOTOBHOCTHU
OLICHMBAaTh CBOE IIOBEJIEHHME M TOCTYNKH CBOMX TOBapHIlEd C MO3UIMHM HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIEJCTBHUI MOCTYIKOB;

3) HEeHHOCTH HAYYHOTI'0 MO3HAHMS:

MHUpPOBO33pPEHUYECKHE NPEACTAaBICHHUS O  BELIECTBE W  XHMHUYECKOH  peakiuH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAyKM M COCTABIISAIOLIME OCHOBY ISt
NOHMMaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOAbI, B3aUMOCBA3SX YEJOBEKa C MPUPOJHONW CPEoi, O poiH
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MO3HABATENIbHbIE MOTHUBBI, HalpaBIE€HHbIE Ha IOJYyYEHHE HOBBIX 3HAHUHM MO XHMHH,
HeoOXoauMble Il OOBSCHEHUS HaOJI0IaeMbIX IIPOLIECCOB U SIBICHUM, IO3HABATEJIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpbI, B TOM YHCJIE HAaBBIKOB CaMOCTOSITEIbHON pabOThI
C y4yeOHBIMH TEKCTaMH, CIIPABOYHOM JIUTEpaTypoi, AOCTYMHBIMH TEXHHUUECKUMH CpEeACTBaMHU
UH(POPMALIMOHHBIX TEXHOJIOTHUH;

WHTEpPEC K OOYYEHHWIO M TO3HAHMIO, JFOO03HATEIHbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHOW W HMCCIIEIOBATEIBCKON JEATEILHOCTH, K OCO3HAHHOMY BBIOODY
HaNpaBJIEHHOCTH U YPOBHs 00yueHUs B JaJIbHEHIIEM;

4) popmMupoBaHus KYyJIbTYPHI 310POBbS:

OCO3HAHHWE IEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIIECHHS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3/J0pOBbIii 00pa3 JKW3HM, OCO3HAHHE IMOCIEACTBUI U HENpHUSITHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojs, HapKOTHKOB, KYpPEeHHs), HEOOXOAWMOCTH COOIIOACHUS



nmpaBuj 0€301aCHOCTH TMPU OOpAIIeHUH C XUMHYECKUMHU BEIIECTBAMH B OBITY M pealbHOU
JKU3HU;

5) TpynoBoro BocnuTaHusi:

HMHTEPEC K MPAKTHIECKOMY M3YUCHHUIO MPOPECCHI M TPyAa Pa3InIHOIO POJia, YBAXKCHHE K
TPYAy H pe3yjibTaTaM TPYJIOBOW JEATEIHOCTH, B TOM 4YHCIIE Ha OCHOBE IPHUMEHEHUS
OPEIMETHBIX 3HAHUM 10 XWMHH, OCO3HAHHBIH BBIOOp WHAMBUIYAIBHON TPaeKTOpUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM JUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOIICCTBCHHBIX MHTEPECOB M IMOTPEOHOCTEH, YCHEIIHON MPO(heCCHOHATBLHOM JEATEIBHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTh aJTAITUPOBATHCS B TPO(HECCHOHATILHOM cpejie;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

9KOJIOTHUYECKH IIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE € CYIIECTBOBAHMS, MOHUMAHUE IICHHOCTH 3JJ0POBOr0 M 0Oe30macHOro odpasa »KHU3HH,
OTBETCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U IICHXHYECKOMY 30POBbIO,
OCO3HAHHE IIEHHOCTH COOJIFOICHUS TPaBUI O€30MaCHOTO MOBEACHHS TIPHU padoTe ¢ BEIIECTBAMH,
a TaK)K€ B CUTYyalUAX, YIPOKAOIINX 310POBbIO U )KU3HU JIIOJEH;

CIOCOOHOCTH TPUMEHSTh 3HAHWSA, IMOJy4aeMbIC TPU W3YUYCHHUH XUMUH, JUIS PEIICHUS
3aj1a4, CBSI3aHHBIX C OKPYIKAIOIICH MPUPOTHON CPEAOH, ISl MOBBIICHUS YPOBHS SKOJIOTHYECKOM
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa SKOJIOTHYCCKUX MPOOJIeM U MyTed WX PEIICHUS
MMoCpCACTBOM MCTOAOB XUMHH, IKOJIOTMYCCKOTO MBINUJICHHUA, YMCHHUA PYKOBOJACTBOBATLCA WM B
M03HABATEILHOM, KOMMYHHKATHBHOM U COIMAILHOW TIPAKTHKE.

METAINPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMeTHBIX pe3yiIbTaTOB BBIICISIOT 3HAYMMBIE Uit (OPMHPOBAHUS
MHPOBO33PEHHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, THIIOTE3a, (aKT, CUCTEMA,
IpoIiecC, IKCIEPUMEHT U JIPYToe.), KOTOPbIE HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYCOHBIX
peaMeTax M IMO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX IPEIMETOB (POPMHUPOBATH MIPEICTABICHHE O
[IEJIOCTHOW HAYYHOH KapTHHE MHpa, U YHUBEpCAIbHbIE ydeOHBIC JEHCTBUS (ITO3HABATEIbHEIC,
KOMMYHUKaTHBHbBIE, PETYJISATUBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITENILHOMY TUIAHUPOBAHHIO M OCYIIECTBICHUIO YI€OHOM e TEIbHOCTH.

IMo3naBaTeIbHbIE YHUBepPCAJIbHbIE yUeOHbIE TeiiCTBHSI

Ba3oBble joruyeckue aeicTBus:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIPpU  OCBOCHHUU 3HAHUN:
pacKpbhIBaTh  CMBIC] XHMHUYECKHX TIOHATHH (BBIACNATh HMX XapaKTepHbIE MPU3HAKH,
YCTaHABJIMBATh B3aUMOCBSI3b C JAPYTUMH MOHSITUSMH), UCTIONB30BATh TOHATHSI IS OOBSICHEHUS
OTJIENbHBIX (PAKTOB W SIBIEHUN, BBIOMPATh OCHOBAaHUS M KpPUTEPUU s KJIacCHUPUKAIUU
XUMHWYCCKHUX BCIICCTB U XUMHNUYCCKUX peaKHHfI, YCTaHaBJIMBATb MPUIUHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTAMH U3YYEHUS, CTPOUTH JIOTHYECKUE PACCYXICHUS (MHIYKTUBHBIC, € TyKTUBHBIC,
10 aHAJIOTHH), JeJIaTh BBIBOBI U 3aKIIOUCHHUS;

YMCHUEC HNPUMECHATH B MPOLECCE IMO3HAHUA TMOHATUA (Hpe}IMeTHBIe u MeTaHpe}IMeTHBIe),
CUMBOJINYECKUE (3HAKOBBIE) MOJIEIH, MCIOJIb3yeMble B XHMHH, NPEOOPa30BBIBATH HIMPOKO
NPUMEHSIEMbBIC B XUMHH MOJICIbHBIC MPEICTABICHHUS — XMMUYECKUN 3HAK (CHMBOJI 3JIEMEHTA),
XUMHYeCcKass (GOopMylia M YpaBHEHHE XHMHYECKOM pEakiud — TP PEHICHHH Y4eOHO-
IIO3HABATCIIbHBIX 3aj1a4, C y‘-IéTOM ITUX MOOCIBHBIX Hpe)ICTaBJ'IeHI/Iﬁ BBIABJISATH 158
XapaKTEPHU30BaTh CYIICCTBCHHBIC IMPHU3HAKKW H3y4aCMbIX O6T)€KTOB — XUMHUYCCKHUX BCIICCTB U
XUMHYECKHX DPEaKIUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUUYNHHO-CIICACTBEHHBIC CBSI3U U
MPOTHBOPEUHSI B U3YUaEMbIX MPOIECCAX U SBJICHUSX.

Ba3oBble uccieoBaTeIbCKHe NelHCTBUS:



YMEHHUE HCIIOIB30BaTh MOCTABICHHBIC BOMPOCHI B KAa4eCTBE MHCTPYMEHTAa TO3HAHUS, a
TaKKe B KadeCTBE OCHOBBI JUI (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CY)KICHUI;

npuoOpeTeHre OmbiTa 10 IUIAHUPOBAHHMIO, OPTaHHM3AlMU U TPOBEICHUIO YYCHUYCCKHX
IKCIEPUMEHTOB, YMEHHE HAOIIOIaTh 32 XOI0M TPOIIecca, CaMOCTOSITEIbHO MTPOTHO3UPOBATH €T0
pe3yibTar, (opMyIHpoBaTh OOOOIICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yYMEHUE BBIOUPATh, aHATHU3UPOBATh U HHTEPIPETUPOBATh HH(DOPMAIMIO Pa3TMYHBIX BUIOB
1 OpM MPEACTABICHHS, IOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIONYJISIpHAst TUTepaTypa
XMMHYECKOTO COAEp)KaHHWs, CIpaBOYHbIE MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLICHUBATh MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO WH(POPMAIIHIO;

YMEHUE MPUMEHSTh Pa3IMYHbIe METObI U 3aIPOCHI P TIOUCKE U 0TOOpE MHPOPMALIUU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAMMBIX JJISl BBITOJTHEHHS YYEOHBIX M MMO3HABATEIbHBIX 33a4
OTIpPEeNIeNIEHHOTO THUIA, MPHOOpPETEHHE OIbITa B 00JAacTH HWCHOJIb30BaHUS WH(POPMALMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPOH aKTUBHOT'O MCIIOJIL30BAHHS PA3TUUIHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMAIBHYIO (OpPMYy MpeICTaBICHUS
UHPOPMALMK W WUTIOCTPUPOBATH pEIIAEMbIe 3aJlaud HECIOKHBIMH CXEMaMH, JUarpaMMaMH,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSMU;

YMEHHUE HCIOJb30BaTh W aHAIU3UPOBaTh B Mpolecce y4eOHOW M HCCIEeIOBATEIbCKON
NESITeIbHOCTH UH(POPMAIIMIO O BIMSHUM MPOMBIIUICHHOCTH, CEIBCKOTO XO35HUCTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPY’KaIOLIe TPUPOJHON CPEJIbI.

KoMMyHUKaTHBHBbIE YHMBepcaIbHble yueOHbIe AeiicTBUA:

YMEHUsSl 3aJaBaTh BONPOCHl (B Xoie nauanora W (WIM) JAUCKYCCHH) TI0 CYHIECTBY
oOcyxmaemMoli TeMmbl, (HOPMYIHUPOBATH CBOM TPEJIOKEHHUS OTHOCUTEIHLHO BBITIOJHCHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS TIPEACTABIATh MOJYyYSHHBIE PE3YyIbTaThl TO3HABATEIIHLHOMN NEATEILHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPE3EHTALUI0 Pe3yJbTaTOB BBIMOJHEHUS XHMHUYECKOTO
JKCIIepUMeHTa (Ja0OopaTOPHOTO OIMbITa, J1a0OPaTOpPHOW pPaOOTHI MO HCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MPOEKTA);

YMEHHUSl Y4eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMU B COBMECTHOW ITO3HABATEIHLHOU M
UCCIIEIOBATEIbCKON JIEATENIbHOCTU MPH PEIICHHHM BO3HHUKAIOIIMX MpoOJeM Ha OCHOBE yuéra
OOIIMX HWHTEPECOB U COrJacoBaHMs NO3MLUN (0O0CYXkIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIMHAIIMS COBMECTHBIX JIEHCTBHIA, ONPEACIICHIE KPUTEPUEB 110 OIEHKE KayecTBa
BBITIOJIHEHHOU pabOThI U IpyTHe).

PeryisiTuBHBIEe yHHBepcalbHble y4eOHbIe AeiicTBUA:

YMEHHUE CAMOCTOSITENIbHO OMPEAETATh eI AeSTeIbHOCTH, MJIaHUPOBATh, OCYIIECTBIIATD,
KOHTPOJIMPOBATh M TIPpM HEOOXOJAWMOCTH KOPPEKTHUPOBATh CBOIO JEATEILHOCTH, BBEIOMPATH
HaubOosnee H(Q¢eKTUBHbIE CHOCOOBI peleHus Y4eOHbIX M MO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MJIM KOPPEKTHPOBATH MPEAJIOKEHHBIM AITOPUTM JEHCTBHNA NpU
BBIMOJIHEHUH 33JaHUN C y4€TOM TMOJy4YeHHs] HOBBIX 3HAHHUH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBAX W PEaKIUIX, OIIEHUBATh COOTBETCTBHE MOJYYCHHOTO pe3yJbTara 3asBJICHHOW IENH,
YMEHHE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPe/JIaraeMble B YCIIOBUH 3a/IaHUA.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pPE3yJIbTAaTOB IO OCBOEHHUIO 0053aTENBHOTO COJEPKaHMS,
YCTAHOBJICHHOTO JaHHOH (exepanpHOW pabodeld MporpaMMoOM, BBIICISIFOT: OCBOCHHEIC



oOyJalomUMKCS HaydHble 3HAHMS, YMEHMS M CHOcoObl AeWcTBUM, crneuuduyeckue At
OpeIMETHOM 00sacTH «XUMUS», BUIBl JAEATEILHOCTH MO TOJTYYEHHIO HOBOTO 3HAHHUSA, €ro
UHTEpIpEeTaLnH, TPeoOPa30BAHUIO U IPUMEHEHHUIO B PA3IMYHBIX YUCOHBIX U HOBBIX CHTYaLIUsX.

K konny oOydenus B 8 kiacce mpeaMeTHBIE pe3yibTaTbl HA 0A30BOM YPOBHE JOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH y OOYUAIOIIUXCSl YMEHUI:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IIOHATHMN: aTOM, MOJIEKYJa, XUMHUYECKUAN
DJIEMEHT, IPOCTOE BEILECTBO, CIIO)KHOE BELIECTBO, CMeCh (OJHOPOAHAsA U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJspHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas MO XUMHYECKOTO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM 00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHLATEILHOCTD, CTEIICHh OKUCIICHUS, XUMHUECKas peaKIys, Kiaccuduxanus
peaKuuii: peakluu COEIMHEHUS, PEaKIUU Pa3I0KEHHs], peaKIIMM 3aMEIIECHUs], peaKkLun
00MEHa, 9K30- ¥ S3HJOTEPMUYECKHUE PEAKIIMH, TEINIOBOM 3P HEKT peakLuy, sIpo aToMa,
JJIEKTPOHHBIN CIIOW aToMa, aTOMHas OpOUTalb, paJuyc aToMa, XUMHYECKas CB3b,
NOJIIpHasl U HEIOJIApHAsl KOBAJIEHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KaTHOH, AHUOH,
pacTBOp, MaccoBast J0JIs BEIECTBA (IIPOLIEHTHAsI KOHLEHTPALKs) B paCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHI U HPUMEHSATH 3TH
MOHSTHS IIPU ONIMCAHUM BELLECTB U UX IIPEBPAILCHUN;

UCIIOJIb30BaTh XHMHYECKYI0 CHMBOJIMKY JUISI COCTaBJI€HUsS (POpMyn BEIIECTB U
YPaBHEHUN XMMUYECKUX PEAKLUH;

OTIpeNeNATh BAJCHTHOCTh AaTOMOB JJIEMEHTOB B OMHAPHBIX COCIWHEHHSAX, CTEIECHBb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPUHAIJICKHOCTh BEIIECTB K
OINpesieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOH CBS3U
(KOBaJIeHTHAasi U MOHHAs) B HEOPTaHMUYECKUX COETMHEHUSX;

packpbiBaTh cMmblca llepuoanueckoro 3akona . M. MenneneeBa: 1eMOHCTpUPOBAThH
NOHMMAHHE TMEPUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XMMHYECKHUX DJIEMEHTOB OT HX
nosiockeHuss B Ilepumonuyeckoil cucreme, 3aKOHOB COXPAHEHHS MacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YUEHHMS, 3aKOHAa ABOTapo;

ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyto Gopmy Ilepuoanueckoit cucTembl
XUMHUYECKHX 3JIEMEHTOB: pa3jiMuaTh IMOHATUS «JIaBHas moArpynmna (A-rpynma)» u
«mobounas noarpynna (b-rpynma)», Manble W OonblIMe NEPHOAbI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpble UMeroTcsl B Tabnuue «llepuoanueckas cucteMa XMMHUECKHUX
anemeHToB [[. 1. MeHneneeBa» ¢ 4UCIOBBIMH XapaKTEPUCTUKAMHM CTPOCHHS aTOMOB
XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsa sapa, oOllee YHCIO 3JIEKTPOHOB U
pacripeielieHUe UX 10 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPraHWYECKHE BEIIEeCTBA, XUMHUUECKUE
peakuuu (IO YMUCIY UM COCTABY Y4YacTBYIOIIMX B PEaKIUU BEIIECTB, MO TEMJIOBOMY
apdexry);

XapakTepu3oBaTh (OMMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX
KJIaCCOB,  TOJTBEp)KJas  ONWCAaHUE TPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUI
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuil;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHMOCTH OT MX Kaue€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHMsI XUMUYECKUX ITPEBPALLICHUN B Pa3IMYHbIX YCIOBUIX;
BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT'0 AJIeMEHTa 10 (hopMyJie COeTMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPABHEHUIO XUMHUYECKON PEaKIINH;



MPUMEHSTh OCHOBHBIC OMEPAIlUU MBICIUTEIHLHON NEATEeIbHOCTH — aHAM3 U CHUHTE3,
cpaBHEHHE, 0000IICHUE, CHCTEMAaTH3alHNI0, KIACCU(UKAITNIO, BBISBICHHE MPUYUHHO-
CJIEJICTBEHHBIX CBSI3€M — JUISI MU3Y4YEHUs CBOMCTB BEIIECTB M XUMHUYECKHX PEAKIUH,
€CTECTBCHHO-HAyYHBIE  METOJbI  TO3HAaHUS  —  HAONMIOJEHWEe,  HW3MEpEHHeE,
MOJICIUPOBAHUE, IKCIIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN );

CIeIOBaTh MpaBWJIaM TIOJb30BAaHUS XUMHUYECKOW TMOCYIOM U  J1abOpaTOpHBIM
0o0opyI0OBaHHWEM, a TAKXE IMpaBHJIaM OOpaIleHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIIUSMHU T10 BBITIOJHEHHIO JIAOOPATOPHBIX XMMHYECKUX OIBITOB IO MOJIYYCHHIO
U coOupaHuio ra3o00pa3HbIX BeEIIECTB (BOAOPOAA M KUCIOpPOAA), IMPUTOTOBICHHUIO
PacTBOPOB € OMPEACIEHHON MAaCCOBOM J0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
U MPOBOJUTh XUMHYECKHE HKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEJIOYCH U
KHCJIOT C TIOMOIIBI0 HHIUKATOPOB (JIakmMyc, (heHoadTaIenH, METUIOPAHXK U IPyTHUe).

K xonmy oOyuenust B 9 kJjacce mpeIMeTHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHMUYECKHX TMOHSITHH: XMMHYECKUN DJIEMEHT, aToOM,
MOJIEKYJIa, NOH, KATUOH, aHHUOH, IIPOCTOE BELECTBO, CI0KHOE BELECTBO, BAJIECHTHOCTb,
3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIICHUs, XMMHYECKasi peaklus, XUMUYECcKas
CBsI3b, TEIIOBOM 3P HEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANIEKTPOIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIUTHYECKAs JUCCOLMAIMS, pPEaKIU HOHHOrO OOMEHa,
KaTtaau3aTop, XHWMHUYECKOE pAaBHOBECHE, OOpaTHUMble W HEOOpaTUMBbIE pEaKIIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(pOTepHOCTb, XHUMHUYECKas CBs3b
(koBajieHTHAsi, HMOHHAs, METAJUIMYECKasi), KPUCTAUIMYECKass peméTka, KOoppo3us
METaJUIOB, CIUIABBI, CKOPOCTb XHUMHUYECKOW peakiuH, MPEeACIbHO JOMyCTHUMAas
koH1eHTpanus [1JIK BemiecTBa;

WJUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TMOHATHUM U MPUMEHATHh 3TH
MOHSTUS MTPU ONMCAHUU BEIIECTB M UX MPEBPAIICHUI;

WCIIOJIH30BaTh XUMHUYECKYI0 CHUMBOJIMKY IS COCTaBJIeHHS (GOpMYJT BEHIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpENENsATh BAJICHTHOCTh M CTENEHb OKUCICHUS XUMHUYECKHX JJEMEHTOB B
COEIMHEHUSX PA3JIMYHOIO COCTaBa, MPUHAJIEKHOCTh BELIECTB K ONpPENEIEHHOMY
KJIACCy COCIMHEHHWH 1o (opMyram, BUJ XUMHUYECKON CBsI3U (KOBAJICHTHAs, MOHHAs,
METaJUIMuecKasi) B HEOPTaHMYECKUX COCIWHEHUSX, 3aps HOHAa [0 XWMHUYECKOU
dbopmyre, xapakTep Cpelabl B BOJHBIX PAcTBOpPaX HEOPTaHWYECKUX COETUHEHUH, TUI
KPUCTAJUTMYECKON pelIETKH KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbich [lepuogunueckoro 3akona JI. 1. MenneneeBa u 1€MOHCTPUPOBATH
€ro MOHMMAaHME: OMHUCHIBATh M XapaKTepu3oBaTh TabnuuHyo dopmy Ilepuoamueckoit
CHUCTEMBbl XHUMHUYECKHX OJJIEMEHTOB: pa3jinvaTh MOHATHS «TJaBHas moxarpymnma (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie u  OOJBIINE TIEPUOJBI,
COOTHOCUTh O0O3HAUEHUS, KOTOpPhIE HMEIOTCS B TMEPHOJUYECKONW Tabnuie, ¢
YHCIOBBIMU XapaKTEPUCTHUKAMHU CTPOEHHUS aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB U
3apsj sapa, o01Iee YUCIIO IEKTPOHOB U paclpe/ielieHne UX M0 3JIEKTPOHHBIM CIIOSIM),
OOBSCHATH OOIME 3aKOHOMEPHOCTH B U3MEHEHHM CBOWMCTB JJEMEHTOB M HX
COEIMHEHUH B MpeJeax MajblX MEPUOAOB M TJIABHBIX MOJATPYII ¢ YYETOM CTPOECHUS
UX aTOMOB;



KJIaccu(UIUPOBaTh XUMHUECKUE JIEMEHThI, HEOPraHMYECKHE BELIeCTBA, XUMHUUECKUE
peakuuu (10 YMCIYy M COCTaBY Y4YacTBYIOIIMX B pEaKIUH BEIIECTB, IO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHIX dJIEMEHTOB);
XapakTepu3oBaTh (ONUCBHIBaTh) 0OLIMEe U cHeuuduyeckue XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, NOATBEPXK/Iasl ONKUCAHUE IPUMEPAMU MOJIEKYJISPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOILUX XUMUYECKUX PEaKLU;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOLMUALMU KUCIIOT, HIEI0UYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKkIii HIOHHOTO 0OMEeHa, YpaBHEHHS PEaKIUH,
MNOATBEP)KJAIOIUX  CYIIECTBOBAHME T'€HETUYECKOM CBA3M MEXAY BEILECTBAMU
pa3IM4YHBIX KJIACCOB;

pPacKpbIBaTh CYHIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUN I1OCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OajlaHCa dTHX PEaKLui;

IIPOrHO3UPOBATh CBOWMCTBA BELIECTB B 3aBHCHMOCTH OT HUX CTPOCHHsS, BO3MOXHOCTHU
IPOTEKAaHUs XMMHUECKUX MPEBPAILEHUH B Pa3JINYHbIX YCIOBUSX;

BBIUNCIIATh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKlty;

coOyoaTh MpaBWja IIOJIb30BAHUSI XUMHYECKOW TIOCYJOH U J1aOOpaTOPHBIM
o0opyOBaHUEM, a TaK)Ke IpaBuUja OOpalleHUs C BELUIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSAMH 10 BBIIOJIHEHUIO JJAOOPATOPHBIX XUMHUYECKUX OIBITOB I10 MOJIYYCHHIO
¥ COOMPAHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTIIEKUCIIOTO ra3a);

IIPOBOAMTH PEAKLMH, MOATBEPKAAOIINE KAaYECTBEHHBIN COCTAaB PA3JIMYHBIX BELIECTB:
pacro3HaBaTh ONBITHBIM IyTEM XJIOpHI-, OpoMHI-, MOAMI-, KapOoHart-, docdar-,
CHIIMKAT-, Cynb(aT-, THIPOKCHA-MOHBI, KATHOHBI aMMOHHMS W HWOHBI HM3yYCHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAaX HEOPraHMYECKHUX BELIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTEIbHON NEATENbHOCTH — aHAU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHEe, CHUCTEeMAaTU3allUI0, BBIABICHWE MPUYMHHO-CIIEICTBEHHBIX
CBA3€M — JUId M3Yy4YEHMsS] CBOWMCTB BELIECTB M XMMMUYECKHUX PEaKIHMH, €CTECTBEHHO-
HayyHble METOJbl IO3HAHUS — HaONIOJIeHUWEe, W3MEPEHUEe, MOJEINPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICIICHHBII).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Paznea 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
XuMusi — BaKHast 00J1acTh

L1 €CTCCTBO3HAHUS U 5 ) bubmuorexa [JOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837¢

YyeoBeKa

12 BemectBa 1 xuMuueckue 15 1 bubnnoreka IIOK

' peaxImu https://m.edsoo.ru/7f41837¢

Uroro no pazueny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
)1 Boznyx. Kucnopon. Ilonsitue 6 bubnmnorexka HOK

' 00 okcHIax https://m.edsoo.ru/7f41837¢
’9 Bonopoa.Ilonstue o kucnorax g 1 bu6nuoreka [IOK

' U COJISIX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [IOK

’ OCHOBaHMSX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIACCHI 1 | | bubmuotexa [JOK

) HEOPraHUYECKUX COCIMHEHUI https://m.edsoo.ru/7f41837¢

Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckasi ¢cBsizb. OKHCINTEILHO-BOCCTAHOBHUTEIbHbIE P€aKIUH



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

Ilepronnueckuii 3aKOH U
Ilepuonnueckas cucrema

bubnuoteka LIOK

31 XHUMHYECKHX dj1eMeHToB 1. 1. ! https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
X €CKasl CBA3b.
39 OEMWI OBk 2 bubnuoreka LIOK
) HCTHTEILHO https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnuoteka LIOK
Hroro no pasnexy 15 https://m.edsoo.ru/7f41837¢
P 3 bu6mmoreka [IOK
C3CPBHOC BpeMit https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOT'PAMME



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

9 KITIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoanuecTBo 4acoB

JuaexkTpoHHbIe (HU(pOBbHIE)
o0pa3oBaTe/bHbIE Pecypchl

Ne n/m
NMPOrpamMmbl
Kontpoabusbie IlpakTuueckue
Bcero
padoThI padoThI
Pa3zgea 1. BemmecTBo M XUMHYeCKHEe peaKkul
11 [ToBTOpEeHUE U yriryOieHne 3HaHUM 5 bubnunoreka [JOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmuorexa [JOK
' peaxiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAS JUCCOIHAITHSI. g 1 bubnmoreka [JOK
' XUMHUYECKUE PEAKIIUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pasznen 2. HemeTasibl M HX cOeIMHEHHS
)1 OO0mas XxapakTepuCTUKa XUMHUECKUX 4 1 bubnmnoreka [JOK
' snementoB VIIA-rpymmsl. ['anmoreHst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 sneMeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa [TOK
' PYTHEL Lep https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-rpynmsl. A3oT, Gpochop u 7 1 bubmmorera [JOK
' PYTTB. ’ P https://m.edsoo.ru/7f41a636
UX COCIUHEHUS
OO0mias XxapakKTepruCcTUKa XUMHIECKIX
2.4 anemMeHToB [VA-rpynmel. Yriaepoa u 8 2 bubmiorexa HOK
) . PYIHHBL. poA https://m.edsoo.ru/7f41a636
KPEMHHI U UX COETUHEHUS
Uroro no pazgeny 25
Paznen 3. MeTassibl M1 UX COeIMHEHMSI
3.1 OO01Ire cBOMCTBAa METAJIIOB 4 bu6mmoreka [JOK



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

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

bu6mmoreka [JOK

3.2 Baxxueiimue MeTamibl 1 UX COSTUHEHUSI 16 hitps-//m.cdsoo.ru/7f4 12636
Uroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

4.1 BeiiectBa 1 MaTepHainl B )KU3HU YeIOBEKa 3 Enbmaorexa OK
' H p https://m.edsoo.ru/7f41a636
Wroro no pazueny 3
PesepBHOE BpeMs 3 buGnnorexa LIOK

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

OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68



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

HNOYPOYHOE INTAHUPOBAHUE
8 kuacc (YMK O. C. I'abpuensin, U.I'. Octpoymos, C.A. Caaakos) (2024-2025 yu.r.)

Jdara npoBeaenust | Ne Tema ypoka XapakTepuCTHKA OCHOBHBIX HUkT 1 xum.
ypoka OcHoBHOe coepxkanne BU/I0B 1eATEeJIbHOCTH JKCIIepHMEHT. Jlomanmee
_- —- YPOKa o0yyaromuxcst 3a1aHMe
miany | ¢axkry
HavajbHble NOHATHS U 3aKOHbI XUMMHU — 20 + 1 uac (pezeps)
1/1 [Ipenmer xumuu. §1, yop. 5,6
Ponp xumum B XuMus, BEHIeCTBO, CBOMCTBA | OOBIACHATD, 49TO npeameroMm | . Komneknus
KU3HU YEJIOBEKA. BEILECTB. H3y4YECHUs XUMHHU SIBJIIOTCSI | MAaTepPHAJIOB u
Bemectna. Tena u BellecTBa. | BEIIECTBA, WX CBOWCTBA MW WX | U3ACIHI U3 HUX
CgoiicTBa BEIIECTB. | IMPEBPAILCHUS. JlabopaTtopHbie
OranonHbie  ¢usnyeckue | Paznuuarte Tema W BEIIECTBA, | OMBITHI. 1.
CBOICcTBa BEILECTB. | BELIECTBA U MaTEpHAJIbI. O3HakoMJIEHHE  C
Marepuainsl n | YcraHaBiIMBaTh NPUYMHHO- | KOJJIEKIIEH
MarepuanoseneHue. Ponb | cnencTBeHHBIC CBSI3U MEXy | 1JabopaTOpHOMH
XUMUHU B JKU3HM | CBOICTBAaMM  BELIECTB M MX | TIOCYHBI
COBPEMEHHOIO  OOLIECTBA. | MPHUMEHEHHUEM
OtHomeHnne oOmecTBa K | XapakTepu3oBaTh MOJOKUTEIBHYIO
XMUMHH:  XeMOQWIUS U | U OTPUIATEIBHYIO POJIb XUMHH B
xemopoous. YKU3HU COBPEMEHHOT0 OOLIECTBA.
ApryMeHTHpOBaTh CBOE
OTHOLIEHHE K XEeMOQWIUU U
xemohoouu.
2/2 Merons! u3yyeHus Meronsl u3ydeHHs XUMMH. | XapaKTEpPU30BaTh OCHOBHBIE | J/leMOHCTpanuu. §2, ynop 3-5
XUMUU HaGmonenne. DKCIEPUMEHT | METOIBI HU3y4YeHHUs ecTecTBeHHO- | OOBEMHEBIE u
MonenupoBanue.  Mojenu | HayYHBIX AUCLMUILINH. IapOCTEPIKHEBbBIE

MaTCpHAJIbHBIC U 3HAKOBBIC
WJIN CUMBOJIBHBIC.

[IpuBoauTH IIPUMEPBHI

MaTCprUaJIbHBIX M 3HAKOBBIX WU

MOJCIIN HEKOTOPBIX
XUMHUYCCKUX




CHUMBOJILHEIX MojelneH, | Bemects. Mopaenu
UCTIOJIB3yEeMBIX Ha YpOKaxX (PH3HKH, | KPHCTAILTHYECKUX
OuoJsioruu U reorpaduu. peméTok
Cobupath 00BEMHBIC u
IaPOCTEPIKHEBBIC MO/JIEITN
HEKOTOPBIX XUMUYCCKUX BEIECTB
3/3 ArperarHble I'azel. XKuakoctu. TeEpnbie | PaznuuaTh TpHU arperaTHeix | JleMoHcTpanuu. §3, ynp 2-4
COCTOSIHUS BEIIIECTBA. B3aumHbIe | COCTOSHUS BEIIECTRA. Cobupanue
BEIIIECTB nepexoabl MEXIy | YCTaHaBIMBATh B3aUMOCBSI3H | ITprOopa TUTS
arperaTHbIMM  COCTOSTHUSIMH | MEK/y HUMU Ha OCHOBE B3aUMHBIX | IIOJIY4EHHUS raza H
BCIIIECTBA! BO3TOHKA | TIEPEXOJIOB. NpOBEpKa €ro Ha
(cyOmmmarus) u | MiumrocTpupoBaTh  3TH  NEPEXOAbI | TEPMETHYHOCTD.
JecyOoIMMaInivs, KOHACHCAIHS | IPUMEPaMH. Bosronka  cyxoro
" ucrnapenue, | Habmogars XUMHUYECKUH | IbJla, HOJA  HWIH
KPUCTAILTU3AIUS U | SKCIIEPUMEHT U JIeJIaTh BBIBOJBI Ha | Ha(TannHa.
TJIaBJICHUE. OCHOBE HaOJIIOICHUI ArperatHbie
COCTOSIHUSI BOJIBI.
JlabopaTopHbIe
OIIBITHI. 2.
[TpoBepka mpudopa
TSt TIOJTyYCHUS
ra3oB Ha
TepPMETUYHOCTb
4/4 IIpakTH4eckasn 3HaKOMCTBO ¢ JJabOpaTopHbIM | Pabomamu c [IpakTnueckas Crp. 20-22
padora Nel. 0060pyIOBaHHEM. 1aboPaTOPHBIM pa6ora Nel
IIpapuna 10 TEXHUKE | [Tnapya TEeXHHUKH | 00OpYIOBaHHEM u UKT. Kusno meos
GesonacHOCTH NpH Oe30macHOCTH 1pH paboTe B | HarpeBaTeNbHBIMU 6 onacnocmu  Oes
padore B kabuHere xumun. Hekoropeie | npubopamu B npasun
XUMHAYECKOM bezonacrocmu.
xa6unere. Tpuems: BH/JIBI paloT. COOTBETCTBUU c Yo,
oOpareHus ¢ TpasnaMu TCXHUKH Jlabopamopus.
0€301MacHOCTH.

HarpeBaTCJIbHbIMH
npudopaMu u




J1a00paTOPHBIM

Buvinonnsamo npocreiimme

00opyoBaHHEM MaHUITYJISUA c

5/5 Hab6mronenus 3a J1a00paTOPHBIM Ludposasn Ctp.23
U3MEHEHUSAMH, 000pyI0BaHUEM: c naboparopus
MIPOUCXOASAIINMH C 1a00paTOpHBIM RELEON y
rOpsIIIEi cBeYOH U IITATUBOM, co Lndposoit aaTumk

. Temneparypbl
UX OIHCaHUE CIIUPTOBKOH
CnupTtoBKa
Cseua.

6/6 duznueckue dusnueckue sBieHus. | Pasnnuate buznueckue u | leMoHCTpanuM. §4, ynp.3-5
SIBIICHUSI B XUMHUH YucTpie BEIIECTBA M CMECH. | XUMHYECKHE  SBICHHs, 4YHCThIe | PazneneHue  AByX
KaK OCHOBa ['oMoreHHbIE 1 TETEPOTEHHBIE | BEIIECTBA U CMECH. HECMEIINBAIOIIUXCS
pasznenenus cMecel | cmecu. Cmecu razooopasusie, | KimaccuduimpoBars cMecH. KHUJIKOCTEH C

xunkue u TBEpabie. CriocoOwl | [IpuBoauTh  mpUMeEpsl  cMecel | TOMOIIBIO
paszesneHus CMecel: | pa3IMYHOro arperaTHoro | JCIUTEIbHOM
MePeroHKa, WIN | COCTOSTHUSI. BOPOHKH.
TUCTUIUISINS, OTCTaWBaHUe, | Y CTaHABIMBATh MPUYUHHO- | Y CTaHOBKA TSt
¢bubTpOBaHHE, CIIEZICTBEHHBIE  CBS3M  MEXAY | QHIBTPOBaHUSA U e
KPUCTAJIU3ALIHS WK | pU3NYECKUMHU cBoiicTBamu | paboTra. YcTaHOBKa
BBIIAPHBAHNE. BEIIECTB CMECH W CII0OCOOaMU WX | JUIsl BBITAPUBAHUS U
Xpomarorpadus. pazzeneHusl. Pasnuuars ux, | eé pabora.
[Ipumenenue 3Tux cnocoOOB | ONMUCHIBATh U XapakTepu3oBaTh | Kommexius

B JIa0OPaTOPHOM MPAKTHUKE,
Ha [TPOU3BOJICTBE U B OBITY.

MPAKTHUYCCKOC 3HAYCHHC.

OBITOBBIX TPUOOPOB
Uist (PUITBTPOBAHUS

BO3/yXa.

JlabopaTopHble
ONBITHI. 3.
O3HakoOMIICHHE c
MUHEpaJlaMH,
00pazyommumMn
TpaHUT. 4.

IIpurorosnenue




reTEepOTreHHOMN
CMECH  TIOpOIIKOB
CepBI U XKee3a U uX
paszeneHue.

HUKT

1. Yuctele
BEIIESCTBA U CMECH
(KOHCTIEKT)

2. Komnexus
CIIalI0OB

7/7

IIpakTyeckas
padora Ne2.
Ounctka
3arpsiI3HEHHOMN

HOBapeHHOﬁ COJIH.

Cnooco0sbl
cMecen:

paszaeneHus
OTCTalBaHUE,
¢unbTpOBaHUE,

KpHUCTaIN3aUs
BblnapuBanue. [Ipumenenue

nim

THUX croco0oB B
1a0opaTOpHOM MpaKkTUKe, Ha
IIPOU3BOJICTBE U B OBITY.

Pabomamu c
J1a00paTOPHBIM
obopymoBaHueM u
HarpeBaTeIbHBIMU
npudopaMu B
COOTBETCTBUU c
MpaBUJIaMU TEXHHUKHU
0€30MMacHOCTH.
BbINONHATE IIpOCTENIINE TPUEMBI
oOpamieHuss ¢ J1a0OpaTOPHBIM
o0opyoBaHUEM: BOPOHKOH,
GbuIbTPOM, CHUPTOBKOM.
Hao0mromars 3a CBOMCTBaAMH
BEIIIECTB u SIBIICHUSIMH,
MIPOUCXOISAIIMMH C BEIIECTBAMHU.
OnuceIBaTh XUMHYECKUMN
AKCIIEPUMEHT C TTOMOIIBIO PYCCKOTO
(pPOTHOTO) SI3BIKA U S3BIKA XHMHH.
Jlenats BBIBOJIBI IO pe3yiIbTaTaM

HpOBCI[éHHOF 0 OKCIICPpUMCHTA

[IpakTnueckas
pabora 2.

§4

8/8

ATOMHO-

XUMHAYECKHE SJIEMEHTEL.

OOBSICHATD, YTO TAKOE XMMHUYECKUI

JleMoHcTpanmu.

§57 ynp1-4




MOJIEKYJIIPHOE ATOMBI 51 MOJIEKYJIBL. | DJIEMEHT, aToM, MoJeKkyia, | Monenu
YYEHHE. IIpoctslie u CJIOKHBIE | AJJIOTPOIUSI, HOHBI. AJUIOTPOITHBIX
XHUMHUYECKUE BemiecTBa. AJutoTpornus Ha | Pa3nnyarte mpocTeie M CIOXKHBIC | MOAM(HUKAIMN
AJIEMEHTBI npuMmepe KHMCJIOPOJIa. | BEIECTBA, BEILIECTBA | yriepoaa
OcHoBHbIE IIOJIOXKEHUS | MOJIEKYJISIPHOTO u
aTOMHO-MOJIEKYJISIPHOTO HEMOJIEKYJIIPHOIO CTPOCHUSL.
yuenus. HMonbl. BemectBa | YcraHaBnuBarh MPUYUHHO-
MOJIEKYJIIPHOT O U | CIECICTBCHHBIC CBSI3U MEXIY
HEMOJIEKYJIIPHOTO CTPOCHHMS. | COCTABOM MOJIEKYJ U CBOMCTBAMM
AJUIOTPOIIHBIX Moaupukanmit
KHCJIOPOJA.
dopMyIHpoOBaTh OCHOBHBIE
MOJIOKEHUS aTOMHO-
MOJIEKYJIIPHOTO YUYEHHS
9- 3HaKU XUMUYECKUX | 3HaKu (cuMBOIIBl) | 3Hamb: 3HaKU NEPBbIX 20 XUM. JeMmoHCcTpanuu. §6, yuuTh
10/9- | snemenros. XUMUYECKUX JJIEMEHTOB. | 3JIEMEHTOB Ioprperst M. S | 3Haku xum.
10 [Tepuonnueckas Nudopmarnus, KOTOpYIO | Ymemsb: onpeienaTh NOJIOKEHHE bepuenunyca u JI. 1. | 27€MEHTOB.
Ta0IHIIa HECYT 3HAKM XUMUYECKHX | 3JIeMEHTa B IEPHOIUYECKOM Menpeneena. VYp. 4-8,
XUMHUYECKUX DJIEMEHTOB. OTHUMOJIOTHS | CHCTEME, Ha3bIBaTh XUMUYECKHE Kopotkonepuoansiii | HassiBats n
anemenToB /I. U. Ha3BaHUU HEKOTOPBIX | JIEMEHTHI " 3aMuChIBATh
Meneneesa. XUMHYECKHUX JIEMEHTOB. | OOBSICHATH STUMOJIOTHYECKHE | JJIUHHOIEPUOAHBIN | 3HAKU
Iepuonnueckast TabIMIA | Havajga  Ha3BaHMH  XUMHUYECKUX | BAPHAHTHI XUMHYCCKHUX
XMMUYECKHX DJIEMEHTOB JI. AIIEMEHTOB U UX OTAENbHBIX rpynm. | Ilepuonnyeckoit 3JICMCHTOB.
. Menneneesa: | Pasiuuars KOPOTKOMNEPHUOIHBIA U cuctemer J[. H.
KOPOTKOIIEPHUOHBIN U | JIIMHHONEPUOAHBIN BapuaHThl | Menaeneena
JUTMHHOIIEPUOJHBIN ITepnonnueckoii cucremst /1. 1.
BapuaHThl. OTHOcuTenbHasd | MeHeneena

aTOMHas Macca.
CTpyKTypa MEpHOIHYECKON
CHUCTEMBI:  NEPUOA,  PAL,

rpyIma, MOATPYINNa, 3HAKH
XUMHUYECKUX DIIEMEHTOB




11/11 | Xumunueckue XuMunyeckas dopmyna, | Otobpaxarb COCTaB §7, ynp.4,6,7
bopmyIbl 3aKOH IIOCTOSTHCTBA COCTaBa BEUIECTB C  IIOMOIIBIO
BELIECTBA, KAYECTBEHHBIH U XUMHUYECKHX (POPMYIL.
KOJIMYECTBEHHBIN cocras, | PasnuuaTte HMHOEKCHI W
OTHOCUTEJIbHAs aTOMHasg M | Ko3()PHUIIMEHTHI.
OTHOCHUTEJIbHAS Haxonuth
MOJIEKYJISIpHAs Macca. | OTHOCHTEIBHYIO
AToMHas eTMHUIA MACCHhI. MOJIEKYJISIPHYIO Mmaccy
BELIECTBA M MAacCOBYIO
JIOJTIO XUMHYECKOI0
2JIEMEHTA B COEIMHEHUH.
TpancnupoBarh
nHbOpMAIMIO, KOTOPYIO
HECYT XUMHUYECKHE
(hopmyibl
12/12 | PacueTsl o Beruucnenue Mr, § 7, ynp 9,10
XUMHUYECKON JJIEMEHTa B  XHMHUYECKOM
dbopmyse BemecTBa. | COCAMHEHUU
13- | BanentHOCTh Banentnocts. CTpykTypHble | OOBICHSTD, 4TO takoe | JlemoHcTpanuu. §8, ymp4,5
14/ bopMybL. XUMUYECKHUE | «BAICHTHOCTBY. KoncrpyupoBanue
13-14 3JIEMEHTHI ¢ mocTosiHHOW U | [IoHMMaTh  OTpakeHHe MOPSAIKA | MapOCTEPKHEBBIX
MIEPEMEHHON BaJICHTHOCTHIO. | COCIMHCHMSA aTOMOB B MOJICKYNIAX | MOJeICH MOJIEKYII
BI)IBOJI (1)0pM}’J'II)I BCIICCTB IMoCpeACTBOM
COCIUHECHU S 1o | CTPYKTYPHBIX (I)OpMy.]'I.
BanenTHOCTH. OmpeneneHne | YMETh  COCTAaBISTE  HOPMYIIBI
BAJICHTHOCTH  XWMHYecKoro | COGIMHEHUN IO BAJEHTHOCTH U
oleMeHTa 10 (hopMmyie | OHNPEACIATE BAICHTHOCTh SIEMEHTa
BEIIECTBA. CocraBienue | 10 popMyIie ero coenunenus
Ha3BaHUU COEIMHEHMI,
COCTOSIIINX u3 JIBYX




XUMHUYCCKUX 3JIEMCHTOB, 110

BAJICHTHOCTH. 3aKoH
MIOCTOSIHCTBA cocTaBa
BEILECTB.
15/15 | Xumudeckue XUMHUYECKue peakuuu. | XapakTepu3oBaTh XUMUYECKYIO | JleMoHcTpanuu. §9,
peakuuu. [Ipu3naku | PeareHTl W NPOAYKTHI | peakuuM0 M €€  yYacTHUKOB | Ammapar Kurma. | ynp.1-7
U yCIIOBUS UX peakuuu. [Ipu3naku | (peareHTbl U MPOTYKThI PEAKIUN). Pasznoxenue
MPOTEKAHUS XUMHUYECKUX peakuuii. | OnuchIBaTh NPU3HAKK U YCIOBHUS | Omxpomara
VYcnoBus UX MOPOTEKAHMS] W | TEUEHUS XMMUYECKUX PEAKIUH. amMoHus. ['openue
MIpEKpaIIeHUs. Peakuuu | Paznuuate  3K30TepMHUUYECKHE U | CEpbl U MAarHUEBOU
ropeHus. OK30TEPMHUUECKHUE | IHAOTEPMUUYECKUE PEAKLIUH. JICHTBI.
u suporepmuueckre | COOTHOCUTh peakuuu ropeHus u | Jlaboparopnbie
peaKkIuu. AK30TEPMHUUECKHUE PEAKIIIH. OIIBITHI. 5.
HaOnronare u OINMCHIBAThL | B3amMopencTBue
XUMHUYECKUN AKCIIEPUMEHT ¢ | pacTBOpOB
MOMOILBI0  PYCCKOTO  (POJHOrO0) | XJIOPHUIOB u
S3bIKa U S13bIKa XUMUHU WOAUAOB Kamusi ¢
pacTBOpPOM HUTpaTa
cepebpa. 6.
[Tonyuyenue
THAPOKCH]IA
vequ(Il) wu  ero
B3aUMOJICICTBUE C
CEpHOM  KHUCJIOTOM.
7. B3aumonelicTBue
pacTtBopa coIbl C
KHUCJIOTON
16- 3aKOH COXpaHEHUs 3aKkoH coxpaHeHHs Macchl | POpMyIUpPOBATh 3aKOH COXpaHeHus | JleMoHcTpanuu. §10 ynp.6,7
17/ MAacChI BEIIIECTB. BEIIECTB. Xumuueckue | maccol BeniectB. CocraBnarh Haero | [loptpetst M. B.
16-17 | Xumuueckue ypaBHeHusA. CocTaBieHue OCHOBE XMMHYECKHUE YPaBHECHUS. JlomonocoBa u A.

YpaBHEHHS.

XUMUYECKUX YPABHECHMI.




nH(pOpMaIIHIO,
XMMHYECKHUE

TpanciupoBathb
KOTOPYIO  HECYT
YpaBHEHU.
OKCHEPUMEHTAIBHO MTOATBEPKIATh
CIIPABEIIIMBOCTD 3aKOHA
COXPAaHEHHS MacChl BELIECTB.

JL JlaByasbe.
I'openue docdopa.
OnbIThI,
WUTIOCTPUPYIOLIHE
3aKOH  COXpaHEeHUus
MAacchl BELIECTB.
JlaGopatopHsbie
OIIBITHI. 8.
IIpoBepka  3akoHa
COXpaHEHMsI MacChl
BEIIIECTB Ha
npumepe
B3aUMOJICVCTBHUS
IENOYN M KUCIIOTHI.
9. [IpoBepka 3akoHa
COXpaHEHMsI MacChl
BEIIIECTB Ha
npumMepe
B3aMMO/JICHCTBUS
mWEIOYM MU COJIU
xenesa (111).

UKT.

3aKOH COXpaHEHUus
MaccChl BEIIECTB

18-
19/
18-19

Tumer
XUMHYECKHX
peakuuin

Knaccudukamms
XUMUYECKUX peakluil 1o
COCTaBY M YUCJTy pEareHTOB U
MPOJTYKTOB. Tunbl
XUMHUYECKUX peakiuii.
Peakun COEIMHEHMUS,
pa3oKEHUs, 3aMEIICHUS U

KnaccudumupoBarh  XUMHUUYECKHE
peakuuu Mo IpU3HAKy 4YuciIa U
COCTaBa pEeareHTOB U IPOJLYKTOB.
XapakTepru3oBaTh poJib
KaTaJn3aTopa B MIPOTEKAaHNHU
XUMHYECKON PEAKIINH.

Habnronare u OIUCHIBATH

JeMmoHcTpanuu.
I'openne docdopa,
pacTBOpeHHE
MIPOAYKTa TOPEHUS B
BOJIE "
UCCIICIOBAaHHE
IIOJIy4YE€HHOT' O

§ 11, ynp.10




oOmena. Karanmuzaropel u
KaTanus.

KyIHopoce.

XUMHYECKUMN JKCIIEPUMEHT c

MOMOIIIBI0  PYCCKOTO  (POAHOTO)

A3bIKA U A3bIKa XUMHUHU

pacTBopa
JTAKMYCOM.
BzaumopeiicTBue
COJISTHOM KHCIIOTBI C

LIMHKOM.
[Tonyuyenue
THAPOKCH]IA
menu(ll) wu  ero
pasnoxxeHue npu
HarpeBaHUMU.
JlaGoparopHble
OTIBITHI. 10.
Paznoxenue
MepOKCHIa
BOJZIOpOIa c
MOMOIIBIO  OKCHJIA
Maprasiia (IV).

11.3amemntenne
JKeJIe3oM MeOou B
MEIHOM

20/20| TloBTOpenue u
0000111eHUE TEMBI.
ITonroroBka K
KOHTPOJIBHON
pabote
21/21 | Konrpoashas padora Ne 1 «HavajbHble IOHATHS M 32aKOHBI XUMHHN»

Ba:xHeiinue npeacTaBuTe M HeOPraHuvdeckux Bemecrs. KosmnyecrBeHHble oTHOMIEeHUs: B xXuMuu — 19 + 1 yac (pe3epB)

22/1

Bo3nyx u ero cocras

CocraB Bo3ayxa.
[TonsiTrie 06 06BEMHOI A0JIE
() KOMITOHEHTa TTPUPOTHOM

XapakTepu3oBaTh 00BEMHYIO JIOJIO
KOMIIOHEHTa TaKOW NIPUPOJHOU
ra3oBod CMeCH, Kak BO3IyX, H

§ 12,ynp.4-7




ra3oBOi CMECH - BO3yXa
PacueT 00beMa KOMITOHEHTA
rasoBof cMecH II0 €ro

00BEeMHOI1 J1071e ¥ HA000POT.

paccuMThIBaTh €€ Mo 00BhEMY ITOH
CMECH.
OnuceiBaTh  OOBEMHBIM  COCTaB
atMochepHOro BO3/yXa u
MOHMMATh 3HAYCHHE MOCTOSHCTBA

9TOro coCTaBa AJjid 310pOBb4I.

23/2.

Kucnopon

24/3

IIpakTnyeckas
paGora Ne 3.
[Tonyuenue,
cobupanue
pacrno3HaBaHHe
KHCII0pO/ia

Kucnopon. O30H.
ITonyyenune KHUCI0pOJa.
CobupaHue U pacrio3HaBaHUE
KHUCII0pOAa. XUMHYECKUE
CBOICTBA KHUCIIOpOAA:
B3aUMOJICHCTBUE c

METaljlaMu, HEMCTAaJlLIaMH U

CJIO’KHBIMHA BEICCTBaMU.
[Ipumenenue KHUCJIOpO/JIa.
Kpyrosopor xwucnopoga B
MpUpOE.

XapaktepuszoBaTh 030H, Kak | lemoHcTpanuu. § 13, ynp.6,7
AIOTPOIHYIO moudukamnuio | [loxydenue
KHCJIOPO/Ia. KHCIIOpO/a
OnwuceIBaTh ¢busnyeckue U | pa3joXeHuEM
XMMHUYECKHE CBOWCTBA, MOJIyYeHUE | IMepMaHTaHaTa

U TPUMEHEHHE KHUCIOpOJa ¢ | KaJus M IIepOKCHUIa
UCTIOJIb30BaHUEM PYCCKOTO | BOJOpOJA.
(poaHOTO) SI3bIKA U SI3bIKA XUMHUU. Cobupanue
YcTranaBIuBaTh NPUYHHHO- | METOJIOM
CJICZICTBEHHBIC CBSI3U MEX]y | BBITECHEHUS
du3nIecKuMu CBOWCTBaMH | BO3JlyXa M BOJIBI.
KHACIOpoga U crmocobamu  ero | Pacmo3HaBaHue
coOupaHus. KHCIIOpO/Ia.
[TpoBoUTH, Ha0IrI01aTh u | ['openue maruus,
OIIHCHIBATH XUMHAYECKHH | JKele3a, yriisi, Cepbl
AKCIIEPUMEHT 1O  MOJIy4eHHuo, | u hocdopa B
COOMpaHMI0O U  PAclO3HABaHMIO | KUCIOPOJE.
KHCJIOPO/a ¢ COOIIOZICHUEM TPaBUII

TEXHUKHU 0€30MTaCHOCTH

Paborath c naboparopubiM | [IpakTuueckas §13
000py0BaHHEM u | pabora Ne 3

HarpeBaTeNbHBIMU TIpuOOpaMu B
COOTBETCTBUU C MpaBUJIaMU
TEXHUKU 0€30IIaCHOCTH.

BrInosiHATE npocTeiime mpueMbl




oOpamieHuss ¢ J1aboOpaTOpHBIM
obopynoBaHueM: cooupaTh Ipudop
JUIL TIONYYCHUsI Ta30B, MPOBEPSTH

ero Ha FePMETHYHOCTD u
UCIIOJIB30BaTh  JUIsl  TOJy4YEHUS
KHCJIOPO/Ia.

Cobupars  KHCIOPOA  METOJOM
BBITECHEHUS BO3/IyXa U
pacro3HaBath €ro.

Ha0nronare 3a CBOMCTBaMU
BEIIECTB u SIBIICHUSIMH,
MPOUCXOSIIMMHU C BEIIECTBAMHU.
OnuceiBaTh XUMHYCCKUN
AKCIIEPUMEHT c MTOMOIIIBIO
€CTECTBEHHOTO  (PYCCKOTO  WJIH

POJIHOTO) SI3BbIKA H SI3bIKA XUMUHU.
CocTtaBiaTh OTYET MO PE3yJIbTATaAM
IIPOBEICHHOI'0 YKCIIEPUMEHTA

25/4 | Oxcunpl OKCHIEL OGpa3zoBanue | Boeimenste CyIlIECTBEHHBbIE | JleMOHCTpanuu. § 14, ynp.2,3
Ha3BaHMM OKCUAOB IO UX | MPU3HAKU OKCHUIOB Konnekuus okcunon
bopmymnam. CocraBnenue | [laBarb Ha3BaHMsI OKCHJOB MO HuX | JJabopaTopHble
dopmMyn OKcHAOB MO HX | popMmynam OmBbIT. 12.
Ha3BaHuAM. [IpencraBurenu | CoctaBnate (opmyisl okcuaoB 1o | [lomyrHenue
OKCHUJOB: BOJa M YIVIEKUCIIBIHM | UX Ha3BaHUAM M3BECTKOBOM BOJIBI
ra3, Heram€Hasi U3BeCTb. XapakTepru3oBaTh TaKuX | IPU IPOIYCKaAaHUU
MIPEACTABUTENEN  OKCHJIOB,  Kak | YIVIEKHCIIOrO rasa
BOJIa, YIVIEKUCIIbIH ra3 U HeraméHas
U3BECTh
26/5 | Bonopon Bonopon B npupoze. | Xapakrepus3oBaTh cocras | /leMoHCTpanuu. § 15, ynp.5
dusnyeckne 1 XUMUYECKHE | MOJIEKYIIbI, ¢buznueckue u | [lonyuenue,
CBOWCTBA  BOJOPOJA, €ro | XUMHUYECKUE CBOMCTBA, MOJyYeHHE | cCOOMpaHHe U




27/6

IMpakTuyeckast
padota Ne 4.,
[Tonyyenue,
cobupanue
pacrno3HaBaHHe
BOAOpOJA

MOJIY4YCHUC U TPUMCHCHUC.

Y TIpUMEHEHNE BOJ0PO/Ia.

paciio3HaBaHUC

YcTaHaBiuBaTh MPUYUHHO- | Bojopoja. ['openue
CJIEICTBEHHbBIE CBSI3U MeXy | BOAOPOJa.
buznuecKuMu CBOWCTBaMHU u | Bzaumoneiicteue
criocobamu cobupaHus BOJIOPOA, BOJIOpOJA c
MEXIy XUMUYECKUMH cBoicTBamMu | okcuaom meau (I1).
U €r0 IPUMEHEHHEM. JlaGopaTtopHsie
[IpoBOaUTS, HaOJIFOJaTh U | ombIT. 13.
OTHCHIBATh xumnueckuil | [lonydyenue
SKCIIEPUMEHT [0  MOJYYEHHUIO, | BOJOPOJIA
coOMpaHHI0O M  PACIO3HABAHUIO | B3aMMOCHCTBUEM
BOJIOpPOJIa C COOJIFOJIGHUEM TMPAaBUJ | IIMHKA U COJITHOM
TEXHUKH 0€30MaCHOCTH. KHUCIIOTHI

Paboratp c naboparopubM | [IpakTrueckas
o0opynoBaHruEeM u | padora Ne 4.

HarpeBaTelbHbBIMM NpHOOpamMH B
COOTBETCTBUU c paBUIIaMU
TE€XHUKU OE€30MacCHOCTH.

BBINIONHATE TIPOCTEHIINE ITPUEMBI
obOpamieHust  C
obopynoBaHueM: cooupaTh mpudop

1ab0opaTopHBIM

IJI1 TIOJIYUCHHS Ta30B, IPOBEPSATH

ero Ha F€pPMETHYHOCTh u
WCIOJBb30BaTh  JUISI  TOJIYYEHUS
BOJIOPOJIA.

Cobupars BOJIOPOJ METOJIOM
BBITCCHECHUS BO31yXa u
pacro3HaBarhb €ro.

Hab6mronate 3a CBOMCTBaAMH
BEIIICCTB u SIBJICHUSIMU,

MMPOUCXOAAIIMMHU C BEHICCTBAMMU.




OnuceBaTh XHUMHYSCKUHN
AKCIIEPUMEHT c ITOMOIIILIO
€CTECTBEHHOTO  (PYCCKOTO  WIIH
POJIHOIO) SI3bIKA U SI3bIKA XUMUHU.

CocTaBiaTh OTYET MO pe3yJbTaTam

IIPOBECACHHOI'O SKCIICPUMEHTA

28/7. | Kucnotsl Kucnorel, ux coctaB W uX | AHaIU3UPOBATH COCTAB KUCIIOT. JleMoHCTpanuu. § 16,
KJ1acCU(pUKaIus. Pacno3naBatb kucioTel ¢ moMompio | Komekius ymp 1-5
WNuaukaTopsl. Tabnuia | ”HAUKATOPOB. MUHEPATbHBIX
pactBopumoctu. ConsiHas ¥ | XapakTepu3oBarh MpeacTtaButeneit | xkuciort. [IpaBuso
cepHas KHCIIOTHI, UX | KHCIIOT: COJISHYIO U CEPHYIO pa30aBieHus cepoit
CBOICTBA U IPUMCHCHUE YMmeTh XapaKTEePHU30BaTh | KACIOTHI.
pacTBopuMOCTh  coeaumHeHud ¢ | JIaboparopHbie
IIOMOII[BIO TaOMUIBI | OMBIT. 14.
pacTBOPUMOCTH. Pacno3naBanue
YcTaHaBnuBaTh MPUYHHHO- | KMCIIOT
CJIEICTBEHHbBIE CBSI3U MEXy | HHIUKATOPAMH.
CBOMCTBAMM COJIIHOM U CEpPHOM
KHCIIOT u obnactsaMu ux
IIPUMEHEHUS. JaTruuxk pH
Oco3HaBaTh HE00XOMMOCTh
COOMIOIEHUST  TPAaBWIJI  TEXHUKH
6e3omacHOCTH MpHU padoTe C
KHCIIOTaMHU.
29/8 | Commu Comnu, Ux coCcTaB M Ha3BaHUSI. JeMoHCTpanuu. § 17, ynp 3,4
PactBopuMocte coneit B Komeknus coneit.
Bojie. [IpencraBurenu coei: Tabnuma
XJIOpUJl HaTpus, KapOoHaT PacTBOPUMOCTHU
HaTpus, pocdaT KaIbLHUs. OCHOBAaHUM, KUCJIOT
U COJIEU B BOJIE
30- Konnuectso ITocTostHHas ABorazpo. | OOBsACHSATD, 4TO Takoe | JleMOHCTpauuu. § 18, ynp4-7
31/9- | BemecTBa

10




KonnuectBo BEIIECTBA.
Mons. MonspHas Macca.
KpatHsie €IMHULIBI
U3MEPEHUS KOJIMYeCTBa
BEILIECTBA — MUJUIUMOJIb U
KWJIOMOJIb, MUJUIMMOJISIpHAs

u KHJIOMOJISApHAasA MacCChbl
BEIICCTBA.

Pacuetnl ¢ umcnoiab30BaHHEM

«KOJIMYECTBO BEIIECTBA», «MOJIbY,
«TIOCTOSIHHAS ABorajzipoy,
«MOJISIpHAs Maccay.

Pemate 3a1auu ¢ UCNOJIb30BaHUEM
HOHATHH «KOJMYCCTBO BEIICCTBA»,
«MOJISIpHAsI Maccay, «IOCTOSHHAS
ABoraapo

Hexotopsie
METaJlIbl,
HEMETAJIIbI U
COCIMHEHMUS
KOJINYECTBOM
BelecTBa B 1 Mmoib

MOHSTHIA «KOJIMYECTBO

BEIIIECTBAY, «MOJISIpHAst

Macca, «TOCTOSIHHAS

ABoraapo.
32- Mounsipabiii  00beM | 3akoH ABoraapo. MomsipHbiid | OOBSCHATE, YTO TaKOE «MOJISIPHBIN § 19, ynp.5-
33/ ra3o00pa3HbIX o0veM ra3oo0pasHbIX | 00beM  Ta30B»,  «HOPMAJbHbBIE 10
- BEIIIECTB BEIIECTB. OTtHocuTeNbHAS | YCITOBUSI».
12 IUIOTHOCTh OJHOrO raza 1o | Pemars 3agaun ¢ MCHOIb30BaHUEM

JIpyromy. MOHITHH «KOJHYECTBO BEIIECTBAY,

KpatHsie €IMHULBI | «MOJIIPHAS Macca», «MOJISIPHBIN

WU3MEpEHUs — | oOBeM ra3oBy, «TIOCTOSIHHAs

MUJUTMMOJIIPHBII U | ABorajapo».

KUJIOMOJISIPHBIH 00BEMBI

ra3o00pa3HbIX BELIECTB.

Pacuetsl ¢ ucnonb3oBaHUEM

TIOHSTUI «KOJNYECTBO

BEIIECTBAY, «MOJISIpHAs

Maccay, «MOJSIPHBI 00beM

ra3oB», «ITOCTOSTHHAS

ABoraapo»
34- Pacuétnr no | Pacuetrsl ¢ ucnosib3oBaHueM | XapakTepU30BaTh KOJIUYECTBEHHYIO § 20, ynp.3,4
35/

13-




14

XUMHYECKUM
YpaBHEHUSM

HOHSITHI
BEILIECTBAY,

«KOJINYECTBO
«MOJIIpHAs

Maccay, «MOJISIpHBII 00beM

ra3oB», «4UCiI0 ABOraapo»

CTOPOHY XUMHUYECKUX OOBEKTOB U
MIPOLIECCOB.

Pemats 3a1aum ¢ UCIIOJIB30BAHUEM
MOHITUHM «KOJHYECTBO BEILECTBAY,

«MOJISIpHAsE Macca», «MOJISIPHBIN
00BeM ra3oBy, «ITOCTOSTHHAS
ABoraapo
36/15 | Boga. OcHoBanus I'mapocdepa.  Kpyrosopot | OOBICHATS, 910 takoe | JlemoHCcTpanuu. § 21, ynp.5,6
BOJIBI B npUpoje. | «OCHOBAHMS», «uienoun, | Komtekmus
duznyeckue M XUMHUYECKHE | «Ka4eCTBCHHAs pCaKknus», | OCHOBaHUI.
CBOMCTBA BOJIBL: | «MHIMKATODPY. JIaGopatopHsI
B3aUMOJICHCTBUE ¢ | KimaccudumupoBars ocHOBaHHS TIO | if onbIT. 15.
OKCHUJAMH. pPacTBOPUMOCTH B Boze€. | MI3MeHeHue OKpacKu
OcHoBaHus, ux cocras. | Onpenendarsb NPHHAUIEKHOCTH | HHIUKATOPOB B
PacTBOprMOCTh OCHOBaHMI B | HEOPIraHMUYECKUX BEIIECTB K KJIACCY | IIEIOYHOM Cpele.
Bojle. M3MeHeHHe OKpacKu | OCHOBaHMH 1o (opmye.
WH/IMKATOPOB B MIeNI0OYHOMN | XapaKTepu30BaTh CBOICTBa
cpeze. [IpencraButenu | OTAEIBHBIX MpeacTaBUTENeH
IIeJ04ei: THIPOKCHIBI | OCHOBAHUIA.
HaTpHs, KaJaus U KaJabLusl. Hcnonb3oBath Tadnuiy
pPacTBOPUMOCTHU JJIsl OINpeAeTIeHUS
PacTBOPUMOCTH OCHOBAHUM.
37- PactBopHI. PactBopurens U | OOBACHATH, YTO TAKOE «MaccoBas § 22, ynp.5-
38/ | Maccosas JI0J1s | pacTBOPEHHOE BEILECTBO. | J10JIs1 pACTBOPEHHOI'O BELIECTBAY. 7
16 - pPacTBOPEHHOTO PactBOpBHI. PactBopeHnue. | YcranaBiauBath aHaJIOTun c
17 BelecTBa I'mapatel. MaccoBass moiis | oOObEMHOM — J0JIell  KOMIIOHEHTOB
pPacTBOPEHHOIO  BEIIECTBA. | ra30BOM cMecu
Pacuersl, CBSI3aHHBIE ¢ | Pemath 3amaun ¢ MCHOIB30BaHUEM

WCIIOJIb30BAHUEM TOHATHUS
«maccoBas JI0JIsL
PacTBOPEHHOIO BEILIECTBAY.

MOHSATUI «MaccoBasi JI0JIsl dJIeMEHTa
B BEIIECTBE», KMACCOBast JIOJIS
pPacTBOPEHHOTO BEIIIECTBAY,




«oO0bemMHast A0S Ta3000pa3HOTO
BEIIECTBAY»

39/18 | TIpakTHYecKas Pabotath c naboparopHbeM | [IpakTiaeckas
padora Ne S. o0opyaoBaHuEM u | pabora Ne 5
[TpuroroBnenue HarpeBaTeNIbHBIMU  TIpHOOpaMu B
pacTBOpOB coJIe ¢ COOTBETCTBUU c MpaBWJIaMHU
ux 3aJJaHHOM TEXHUKU OE€30MaCHOCTH.

MacCOBOH J0JIel BrinosHaTh npocTEdIlIiEe MPHEMBI
oOpamieHuss ¢ J1abopaTOpHBIM
o0opyoBaHUEM: c MEpPHBIM
UIMHIIPOM, C BECAMHU.

Habmronath 3a CBOMCTBAMH
BEIIIECTB u SIBJICHUSIMH,
MIPOUCXOSIIMMH C BEIIECTBAMHU.
OnuceiBaTh IKCIIEPUMEHT c
MOMOILBIO €CTECTBEHHOT'O
(pyccKoro UM POIHOTO) S3bIKA U
sa3bika XUMUU. COCTaBIATH OTYETHI
M0 pe3yNbTaTaM MPOBEACHHOTO
IKCIIEPUMEHTA

['oToBUTH pacTBOpPHI c
ONIPENEIIEHHOM MacCOBOW  J0JIEH
PacTBOPEHHOI'O BELIECTBA.

40/19 | O6oOIIeHNE U CHCTEMAaTH3aI|s 3HAHU# 10 TeMe «BaXkHel e mpeICTaBUTeNI HEOPTraHUIECKHUX BEIICCTB.
KosraecTBeHHBIC OTHOIIICHUS B XUMHU)

41/20 | KontpoJbHas padora Ne2 no teme «BaxHelilue npeacTaBuTe1d HeOPraHNYeCKUX BeleCTB.
KosnuyecTBeHHBbIE OTHOLIEHUS B XMMHI»

OcHoOBHBIE KJIaCChl HEOPraHUYeCKUX coenHeHnii — 11 yacos

42/1 | OKcuasl: O0600menne ceeaeanii 00 | OOBICHATD, 4TO takoe | JlaboparopHbie § 23, ynp.4-6
Kiaccuukanus | | OKCHAAX, UX | «HecoJeobpazyromue OKCHUJBI», | OIBITHI.
CBOMCTBA kinaccuUKalUK, Ha3BaHHUIX | «COJIE00pasyrolye OKCHABD», | 17.B3zaumonei

CTBUC




u CBOICTBax. Croco0sl

MMOJIYYCHUA OKCUIOB

«OCHOBHBIC OKCHUIBI», «KHUCJIIOTHBIC

OKCHUJBD».

XapakTepu3oBarhb o0rmue
XUMHUYECKHE CBOIiCTBa
C0JIE00pa3yIOIINX OKCHJIOB
(KUCTIOTHBIX u OCHOBHBIX)

CocTaBisiTh ypaBHEHUS pEaKLUN C
ydactueM OKcuaoB. Habmonmate u
OINKCBHIBATh PEAKIMH C y4acTHEM
OKCHJIOB c
€CTECTBCHHOTO

MOMOIIbIO
(pycckoro  wiu
POJIHOTO) S3bIKA U SI3bIKA XUMUHU.

[IpoBOaUTH OIIBITBHI,
MOJITBEP K IAOIIME

CBOICTBA OKCUIOB C COOJIIOACHHEM

XUMHNYECKHEC

IIPaBUJI TEXHUKH 0€3011aCHOCTHU

OKCH/JIa KaJIbIIHs C
BOJIOH.
18.ITomyTHEHUE
M3BECTKOBOM BOJIBI

43/2

OcHoBaHU4:
KIaccupuKanus
CBOICTBa

u

OcHoBaHus4, nX
KIaccu(pUKalus, HA3BaHUI U
cBolicTBa. B3aumoseiicTeue ¢
KUCJIOTaMU, KHCJIOTHBIMU
OKCUJIaMU i COJISIMH.
Pa3noxenne HepacTBOPUMBIX
OCHOBaHMIA. CnocoObl

MOJIYYCHHA OCHOBaHMIH.

CocTaBnsTh ypaBHEHUS peakiuil ¢
y4acTUeM OCHOBaHUM.

HabnronaTe ¥ omuchIBaTh peakiuu
C yJacTHeM KHCJIOT C IIOMOIIBIO
€CTECTBEHHOTO  (pyCCKOro
POJTHOTO) SI3BIKA U SI3BIKA XHUMUHU.

HIIN

IIpoBoauTh
MOITBEP K IAIOIIHE
CBOMCTBaA

COOIIOICHHEM

OITBITHI,
XUMHYECKHUE
OCHOBaHHIA, C

MpaBWI  TEXHUKU

0€e301acHOCTH

JlaGopaTopHsble
onbITHL 19. Peaknusa
HenTpanuzanuu. 20.
ITonyuyenue
TUAPOKCHUIA MEAN
(IT) u ero
B3aNMOJICHCTBHE C
KUCIOTOM. 21.
Paznoxenue
TUAPOKCHUIA MEAN
(IT) npu HarpeBanumn
Jamyuk pH,
oo3zamop o6véma
Jcuokocmiu,
oropemka, oamuux

§ 24, ynp.4-6




memnepamypul

NJamuHO6bL
44- Kucnotsr: Kucnotsi, ux | Xapakrepus3oBaThb obmme | JlaboparopHbie § 25, ynp7-
45/ kinaccupukanusa U | KiaccuduKanus U Ha3BaHUS. | XUMHUYECKHE CBOMCTBA KHUCIOT OMBITHI. 22. 11
3-4 CBOMCTBA OO6mue xumu4deckue | CocTaBisTh ypaBHEHUS peakluil ¢ | BzaumoneiicTBue
CBOICTBa KHCJIOT. | yyacTheM KucioT. Habmonats u KHCJIOT C
B3aumoneincTBue KHUCIOT C | OMMCHIBATH PEAKIIMH C YIaCTHEM MeTajiamu. 23.
MeTaJlJIaMHU. KHCJIOT C TIOMOIIBIO €CTECTBEHHOr0O | B3ammopeiictBue
DNEeKTPOXUMUYECKUI paz | (pyccKOro Wiu pOAHOIO) SI3bIKa U KHCJIOT C COJISIMU
HaIpsKEHUN METAJUIOB. | sI3bIKa XUMHH.
B3zaumopeiictBue xkucnor ¢ | IIpoBoauts OTIBITHI,
OKCHJIaMHU METaJUIOB. | MOATBEPKAAIOLINE XUMUYECKUE
B3aunMmogeiicTBHe KHUCIOT C | CBOMCTBA KHUCJIOT, C COOIIOJECHUEM
OCHOBaHUSIMH — PEAKIMs | IpaBWJI TEXHUKHU 0€30IaCHOCTH
HEHUTpaIU3alUN.
B3anmoneiictBre KUCIOT ¢
COJISIMHU. [Tonyuenune
0eCKUCIOPOIHBIX u
KHCIIOPOJICOAEPKALUX
KHCJIOT.
46- Conu: Comu, ux wnaccuukanus u | Pasnuuate  moHsiTus — «cpemanue | JlaboparopHbie § 26, ynp.4-7
47/ KiaccupuKanus u CBOMCTBA. BzammMonencTBUE | CONM», «KUCIIBIE COJINY, «OCHOBHBIC | OIIBITHL. 24,
5-6 CBOMCTBA coJIel ¢ COJIN». O3HakomieHHE c
MeETajlJIaMH, 0cO0EHHOCTH | XapaKTepH30BaTh obmpe | KOJUIEKIHUEH COJIeH.
3TUX peaKmuii. | XHMHYIECKHEe CBOWCTBA COJICH. 25.
B3aumozeiictBue conei ¢ CocTaBisath ypaBHEeHUs peakuuii ¢ | B3aumoneiictsue

COJISIMU.

yuactueM cojeil. Habmronates u
ONUCHIBaTh PEAKIIUU C yUaCTUEM
COJIEH C MOMOIIbIO €CTECTBEHHOTO
(pycCKOro Uiy poIHOrO) sI3bIKA U

cynbdarta menu (1)
C JxKee3oM. 26.
BzaumopeiicTBue
COJIEH C COIsAMU




SA3bIKa XUMUH.

[TpoBoaUTH OTIBITHI,
MOITBEP K IAOIIHE XUMHYECKHE
CBOICTBA COJIEH C

CcOONIOZICHHEM TMpaBWJI  TEXHHUKHU
0€301acHOCTH

48- I'enetnueckas cBsi3b | ['eHeTnueckue psapl MeTaia | XapakTepu3oBaTh noHsitue | Jlaboparopusie § 27, ynp2-7

49/ MEXy KJlaccaMmu U HeMmeTauia. |'eHeTnyeckas | «T€HETHYECKMU PAI». OIIBITHI. 27.

78 HEOPraHUYECKUX CBSI3b WnmoctpupoBaTh  reHeTHdecKyro | ['eHeTndeckas cBs3b
BEIIECTB MEX Ty KJlaccaMH | B3aMMOCBSI3b MEX/1y BEIIECTBAMU: | Ha MPUMEPE

HCOPraHM4YCCKHUX BCIICCTB. MpOCTOC BCUICCTBO — OKCHUI — COGI[I/IHCHI/If/'I MCIOH.
THJIPOKCHJT — COJIb.
3anuceiBaTh YPAaBHEHUS pEAKIUH,
COOTBETCTBYIOIIUX
MOCJIEZI0BATENbHOCTH  («IIETIOUKED)
MpeBpalleHH HeOpraHNUECKUX
BEIICCTB PA3IUYHBIX KJIACCOB.

50/9 | Pemenne Ymers oOpamarbcs c | IIpakTrueckas Crp 121-
AKCHEPUMEHTATBHBIX nabopaTopHBIM 00OpyI0oBaHUEM U | pabora Ne 7 122
3a1a4 HarpeBaTeIbHBIMU  TIpuOopamMu B | Liudposasn

COOTBETCTBMM  C  IpaBuiamu | labopartopus
TEXHHUKHU RELEON .
0€30MMacHOCTH. EpsEsEehipht

Pacno3HaBaTh HEKOTOpPHIE AHHUOHBI
M KaTUOHEI.
HaOmronats CBOICTBa
ANIEKTPOJIUTOB U TMPOUCXOJSAIIUX C
HUMH

sBiennii. HabmronaTe U ONUCHIBATH
pEeaKLMK C yYaCTUEM BJIEKTPOJIUTOB

C

LUTAaTUB C 3aXKUMOM;
NATb XMMUYECKUX
CTaKaHoB (25 mn);
NpoMmbIBasiKa.




TIOMOIIIBIO €CTECTBEHHOTO
(pycckoro WM POJHOTO) S3bIKA WU
SI3bIKA

XUMHH.

®opMmynupoBaTh  BBIBOJABI IO
pe3yJbTaTaM MPOBEACHHOTO

IKCIIEPUMEHTA
51/10 | O6o6menue u cucTeMaTH3aIusi 3HAHU 110 TeMe «OCHOBHBIE KJIACChl HEOPTaHNYECKUX COeTHHEeHMi»
52/11 | KonTpoabHasi pa6ora no teme «OCHOBHbIE KJIAaCChl HEOPraHHUYECKHX COeTNHEHMI»

IMepuonuveckuii 3akon u [lepuoaudeckas cucrema xumniecknx 3j1emMenToB /.. MenaesieeBa u crpoenne atroma — 7 + 1 yac (pe3eps)

53/1

EcrecTBennbie
ceMencTBa
XHUMHYCSCKHX
9JIEMEHTOB.
AmpoTepHOCTD

EcTtecTBeHHBIE ceMelcTBa
XUMHAYECKUX 3JIEMEHTOB:
LIEJIOYHEIE U

IIEI0YHO3EMEITbHBIC
METaJLIbl, TaJIOTeHBI,
WHEpPTHBIE

(6bmaropoHbIe) rasbl.
AMOTEpPHOCTb.

AMpoTepHbIe OKCUTIBI U
rupokcusl. KoMinekcHsle

COJIH.

OOBSICHATD IIPU3HAKH,
MO3BOJISIONINE OOBEAUHSITH TPYIIIBI
XHUMHYECKHUX 3JIEMEHTOB B
€CTECTBEHHbBIC CEMCHCTBA.
PackpriBaTh XWMHWYECKHUU CMBICIT
(3TUMOJIOTHIO) HAa3BaHUM
€CTCCTBEHHBIX CEMEHUCTB

AprymMeHTHpoBaTh
OTHOCHUTEIILHOCTD Ha3BaHUS
«MHEPTHBIE Tra3b»
OOBIACHATD, qTO0 TaKoe
«amdoTepHbIe COEJTMHECHUS.

HaOmronates n

OTHCHIBATh peakuui MEXKTY
BELIECTBAMH C TOMOUIBIO PYCCKOTO
(pOoZIHOTO) SI3BIKA U SA3bIKA XUMHUH.
XapakTepru3oBaTh  JIBOWCTBEHHBIN
XapakTepe CBOMCTB aM()OTEPHBIX
OKCHJIOB U THJIPOKCHJIOB.
[IpoBOUTH OMBITHI MO MOJIYYEHHUIO
Y MTOITBEPKACHUIO XUMHUECKUX

JlaGoparopHble

OIBITEHL. 28.

[Tonyuenue
amdorepHOro
THJIPOKCUIA U
HCCIIEZIOBAHHE €T0
CBOMCTB.

§28 ynp6-9




CBOMCTB aM(OTEpPHBIX OKCHUIOB |
THAPOKCHJIOB € COOJIIOJICHHEM
paBUI

MexXHUKYU be3onacHocmu.

54/2 | Otkpseitue J.1. OTtkpeiTHE . . | Paznuyars €CTECTBEHHYIO u | JlemoHcTpanuu. §29, yop. 1-6
MenpeneeBpiM MenneneeBbiM HCKYCCTBEHHYIO KJIacCU(UKALIUU. Paznuunbie popmbl
Ilepronnueckoro [Teproanueckoro 3akoHa u AprymMeHTHpoBaTh OTHECEeHHE | TaOHuIy
3aKOHAa co3anue mM | Ileprogudeckoro 3akoHa K NIEPUOANYECKON

Ileppoanueckoii ~ CUCTEMBI | €CTECTBEHHOW KIIACCH(PUKAIUU. CUCTEMBI.
XUMHUYECKUX JIEMEHTOB. MonenupoBathb xumudeckue | Monenuposanue
3aKOHOMEPHOCTH C BbIICTICHHEM IIOCTPOCHHUS
CYILECTBEHHBIX xapaktepuctuk | I[lepuoguueckoit
00BEKTa U MPEJCTABICHUEM UX B CUCTEMBbI
MPOCTPAHCTBEHHO-TpapHUECKON 1. . Menneneesa
WU 3HakoBo-cumBoinueckor | MKT. Urpa no
dbopme [CX5
Konnekuus
ClIaiIoB.

55/3 | Crpoenue aToMa. | ATOMBI Kak dopma | OOBACHATH, UTO TAKOE€ IIPOTOH», | JIeMOHCTpaIHy. § 30,
OCHOBHBIE CBEJECHHUS | CYIIECTBOBAHHS XMMHUYECKHUX | «HEHTPOHY, «IICKTPOH, Moaenu aToMOB yrp.4-8
O CTPOCHHMH aToOMa. 3JIEMCHTOB. «XUMUYECKHUH S3JIEMCHT», | XUMHUYECKUX

OCHOBHBIE ~ CBEICHHUSI O | «MacCOBOW YHCIION. JJIEMEHTOB.
CTPOEHUU atoMoB. | ONUCBIBAaTh CTPOEHHE Spa aTOMa
JlokazarenbcTBa ucnogb3ys Ilepuognueckyro

CJI0HOCTHU CTPOEHUS | CUCTEMY XUMUYECKUX IEMEHTOB

atomoB. OneIThI Pezepdopaa.
[Inanerapnas

MOJIETIb CTPOCHUS aToMa.
CocraB  aTOMHBIX  sijiep:
HPOTOHBI, HEUTPOHBI.

OrtHOCUTEIbHAA

JI.1. MenpeneeBa.

[TomryuaTs MHGOPMAITUIO IO XUMUHU
N3 pa3IMYHbIX UCTOYHHUKOB,
aHAITN3UPOBATH €€.




aToOMHas Macca.

B3anmocBs3s OHSITUH

KIIPOTOH», «HCfITpOH»,

«OTHOCHUTEJIbHAs aTOMHast
Macca.
56- Crpoenue Muxkpomup. Dnexktponsl. | OOBSACHATD, 4TO TaKoe § 31,
57/ | snexrponHbIx Crpoenue SIIEKTPOHHBIX | «3JIEKTPOHHBIN CIIOM» 20 %1 ynp.3-10
4-5 YPOBHEl aTOMOB YPOBHEN aTOMOB «OHEPreTUYECKUU
XUMHUYECKUX XUMHUYeCcKuX 31eMeHTOB NeNe | ypOBEHBY.
JJIEMEHTOB 1-20. ITonsTne o | CocTaBisATh cXeMbl pacnpe/esieHus
NoNel-20 B Tabnuie | 3aBepIICHHOM 3JIEKTPOHOB MO 3JIEKTPOHHBIM
JI.1. Menneneesa. SIICKTPOHHOM YPOBHE. CJIOSIM B 3JICKTPOHHON 000JI0UKe
58/6 | Ilepuoauueckuit N3oTomnsl. @usnyeckuil | PackpbiBaTh  (pU3MUECKUI CMBICIH: § 32,
3aK0H CMBICII CUMBOJIMKH | IOPSIAKOBOTO HOMEpPAa XMMUYECKOTO yp.4-6
JA.N. Menneneesa u ITepuoanueckoit JJIEMEHTAa, HOMEpa IMepuoja Hu
CTPOEHHE aToMa CUCTEMBL. CoBpeMeHHast | HOMepa IPYIIIIbI.
dbopmyIupoBKa OOBSICHATD 3aKOHOMEPHOCTHU
[Teproanyueckoro 3akoHa. WU3MEHEHHUS METAININYECKUX U
N3menenus CBOMCTB | HEMETAJUTMYECKUX CBOWCTB
DJIEMEHTOB B MEPUOJAX M | XUMHUYECKMX JJIEMEHTOB U HX
rpynmnax, Kak COEJIMHEHUH B
byHKIHISA CTPOECHHM | TIEPUOIAX U TPYIITaX.
AIIEKTPOHHBIX 00oJouex
aTOMOB.

59/7 | Xapakrepuctuka XapakTepucTuKa 3JIEMEHTa- | XapaKTepu30BaTb XUMUYECKHE JlemoHcTpanuu. § 33, ynp.7-
XUMHYECKOTO MeTaia u JJIEMEHTA- | 2J€MEHTHI 1—3-ro nepuoaos no ux | Monenu aromoB | 11
3JIEMEHTA HEMEeTaJlIa 110 UX nosioxeHuro B [lepunoanueckoit 31eMeHTOB 1—3-ro
Ha OCHOBAHUU €TI0 MOJIOKEHHUIO B | CUCTEME XUMUUECKHX AieMeHToB J[. | mepuoaoB
IIOJIOKEHUS B ITepnonnueckoi cucreme | U.

[Tepuonnueckon

XUMHNYCCKHUX JICMCHTOB

Menneneena.




CHUCTEME . . Meneneena. AprymMeHTHpOBaTh CBOMCTBA
OKCHJIOB U TUAPOKCHIOB METAJIIOB
u
HEMETAJIJIOB II0CPEACTBOM
YpPaBHEHUH peakiui
60/8 | 3naueHue CooOmiennst  ydamuxces o | OnpenensiTh UCTOYHUKH Crp.148
Ilepuoanueckoro JKU3HU, Hay4YHOH U | XUMHYECKOU MH(pOpMAITUH
3aKOHA 00LIECTBEHHOMN [Tonyuats HEOOXOMMYIO
u Ilepunonnueckon JIeSITENTbHOCTH .M. | uadopmaruro n3 Pa3MYHBIX
CUCTEMBI MeneneeBa HMCTOYHHUKOB,
XUMHUYECKUX «IlepuonuyeckoMy  3aKOHY | aHATM3UPOBaTh €€, OPOPMIIATH
anemeHToB /[. U. HE UH(OPMAaLMOHHBIN MPOAYKT,
Meneneena IPO3UT  pa3pyLICHUE, a | IPEe3EeHTOBATh €ro, BECTH HAYyYHYIO
TOJIBKO pa3BuTHE U | JUCKYCCHUIO, OTCTaBaTh CBOIO
HAJICTPOUKHU TOYKY 3pEHHS UJIH KOPPEKTUPOBATH
o0eIarTCs» e€.
XumMnueckas cBsizb. OKHCJINTENIbHO-BOCCTAHOBUTEIbHbIEC PEAKINH - 8§ YacoB
61/1 | Uonnas xumuueckasi | Monnast xumuueckast CBs3b. | OOBSICHATH, YTO TAKOE HOHHAS HUKT § 34, ynp.3-5

CBA3b.

Nonsl, o0Opa3oBaHHbIE
aToOMaMu
METAUIOB M  HEMETAJUJIOB.

Cxembl 00pa3oBaHNs MOHHOU
CBSI3U ISt

OMHApPHBIX COEIMHEHUIA.
HonHblE  KpHUCTaNIMYECKUE
PEMIETKH U

buznueckue CBOICTBA
BEUIECTB C ATHUM THUIIOM

pemérok. [Tonsitue
0  (QopMynbHOI
BEILIECTBA.

CANHUIIC

CBSI3b, HOHBI.

XapakTepru3oBaTh MEXaHU3M
00pa3oBaHuUsi MOHHOM CBSI3HU.
CocTaBnAaThs cxemMbl 00pa30BaHUs
MOHHOU CBSI3H.

Hcnonb3oBaTh 3HaKOBOE
MozenupoBanue. OnpenensTb TUI
XUMHYECKON CBSI3U IO opMyIie
BEIIECTBA.

[IpuBOAUTH IPUMEPHI BEIIECTB C
MOHHOU CBS3bI0.
VYcraHaBiuBaTh NPUYNHHO-
CJIC/ICTBEHHBIE CBSI3U MEXKAY

Komnekiug cnaiinos
(8-10)

JeMoHcTpanmu.
Buneodparmentsr u
cnannpl «onHas
XHUMHYECKAs CBS3bY.
Komnneknus BemecTs
C HOHHOM
XUMHUECKOU
CBSI3bIO. Monenu
HOHHBIX

KpUCTAJUNIMYCCKUX




COCTaBOM

BEIIECTBA U BUIOM XMMHUYECKOI
CBSI3U, MEXK/y HIOHHOU CBSI3bIO U
KPUCTAJUTMYECKUM CTPOCHUEM
BEILECTBA, MEXIY

PELIETOK.

KPUCTAITUIECKUM
CTPOGHHEM  BEIIECTBA U  €ro
(bU3NUIECKUMH CBOHCTBAMHU.

62/2 | KoBasneHtHas KoBanentnas  xumudeckast | OObACHATD, 4To TaKoe § 34, ynp.1-
XUMHYECKass CBA3b. | CBSI3b.  OJIEKTPOHHBIE M | «KOBaJCHTHAs CBSI3bY, 5
MexaHusm CTPYKTYpHBIE (bopMyIbl. | «BaICHTHOCTBY.
oOpa3oBaHUs [ToHsITHE O BAJIGHTHOCTH. CocTaBniaTh cXeMbl 00pa30BaHUA
KOBaJICHTHON MoJiekysspHble ¥ aTOMHbIC | KOBAJICHTHOW HEMNOJAPHOW  CBSA3b.

HETIOJISIPHOM CBSI3U. | KPUCTAJUIMYECKHE Cxembl 00pa30BaHUsl KOBAJEHTHOM
peméTKy, u CBOMCTBA | CBA3M Ul OMHAPHBIX
BEIICCTB C OTUM THUIOM | COCAUHEHUM.
PELIETOK.

JeMmoHcTpanmu.
BuneodparmenTsl U crnaisl
«KoBaneHTHass XuMu4eckas
cBs3b». Kosekuus BemiecTs
MOJIEKYJISIPHOTO U aTOMHOTO
CTpPOEHHUS. Moaenu
MOJICKYJISIPHBIX W aTOMHBIX
KPUCTAJUIMYECKUX PELIETOK.

63/3 | Mexanusm ONEKTPOOTPULIATEIBHOCTD. OOBSCHATD, 4TO TaKkoe
o0pazoBaHus Psin «KOBAJICHTHAsI ITOJIIPHAsI CBSI3bY,

KOBAJICHTHOU 3JICKTPOOTPHULIATCILHOCTH. «OJICKTPOOTPULIATCIIBHOCTDY, 3 36’5 6

ynp.o,

IIOJISIPHOM CBSI3H.

KoBanenrtHas MOJISIpHAS

«BO3T'OHKa» UJIN <<Cy6JII/IMaI_[I/IH>>.




XUMHYECKas1 CBA3b. ,Z[I/IHOJ'IB.

Cxemsbl o0Opa3oBaHUs
KOBAJICHTHOM MOJISIPHOM
CBS3U JUIS OMHApHBIX
COeIMHEHUN. MoneKysipHbIe
Y aTOMHBIE KPUCTAJUINYECKUE
pPELETKH, U CBOICTBA
BELIECTB C OTUM THUIIOM
pELIETOK.

JlemoHCcTpanuu. Mogenn

MOJICKYJIIPHBIX 1 aTOMHBIX
KpUCTAJUIMICCKUX pCI_HéTOK

CocraBmsTh cXeMbl 00pa3oBaHUs
KOBAJICHTHOM MOJISIPHOMN

XUMHYECKOM CBS3H.

Hcmonp30BaTh 3HAKOBOE
MOJICJIUPOBAHUE.

XapakTeprus3oBaTh MEXaHU3M
o0Opa3oBaHUs HOJISIPHOM
KOBaJICHTHOM

CBSI3W.

Onpenenarr THUO  XUMHUYECKOU

CBSI3U 110 (hOpMYyJI€ BEIIECTBA.
[IpuBoauTL mNpUMEPHI BEHIECTB C
KOBAJICHTHOM TMOJISIPHOM CBS3bIO.

YcranaBiuBaTh IIPUYUHHO-
CJIEZICTBEHHBIE CBS3U MEXY
COCTaBOM

BEIIECTBA M BHIAOM XHMHYECKOH
CBA3U, MCKIY KOBAJICHTHOM CBSI3bIO
u

KPpUCTATINIMYCCKUM CTPOCHHUEM
BEIIECTBA, MEXTY
KPpUCTATINIMYCCKUM

CTpOGHHEM  BellecTBa M €ro

(bU3n4YeCKUMHU CBONCTBAMHU.
CocraBnsits popMysbl OMHAPHBIX
COECIMHEHUN 110 BAJIECHTHOCTH U
HAXOJHUTh BAJIEGHTHOCTU AJIEMEHTOB
1o ¢opmyse GMHAPHOTO
COEIMHEHMUS.
Ucnonp3oBath MaTepUaIbHOE

MOACIIUPOBAHUC




64/4 | Meraumyeckas Merammueckas xumudeckas | OObsICHATS, 4TO takoe | UKT Memannwt | § 37, yup.3-
CBSI3b. CBSI3b M METaJUTNYecKast MeTaJIJIN4ecKast CBSI3b. JleMoHcTpanum. 7
Kpucrajmyeckas pemérka. | CocTaBisTh cXxeMbl 00pa3oBanus | Buneopparmentsl u
CBOMCTBA BEIIECTB C YTUM METAJUINYECKON XMMHUYECKOM CBSI3U. | CIANIbI
THUIIOM Hcnonb30Barh 3HakoBoe | «MeTajnuecKast
pew€rok. Enunas npupona MOJEIUPOBAHUE. XUMUYECKas CBA3bY.
XUMUYECKUX CBSI3EH. XapaktepuszoBaTh mexanusm | Komnexnus
o0Opa3oBaHus MeTaIeckoi | «Merasl u
CBSI3H. CILIaBBI.
Onpenenste Tun  xumudeckoii | JlJabopaTopHsle
CBsI3M 10 (opMyJie BEIIeCTBA. OINIBITHI. 29.
[MpuBoauth mpuMepbl BemiecTB ¢ | M3rorosnenue
METaJUTMYECKOU CBS3BIO. MOJICIIH,
VcranaBnmBarh NPUYUHHO- | WILUIOCTPUPYIOLIEH
CJIEZICTBEHHBIE CBSI3U MEXIy | CBOMCTBA
COCTaBOM METAJINYECKOU
BEIIECTBA M BHJOM XHUMHYECKOM | CBA3H
CBSI3U, MEXIy  METaJUIM4eCKOU
CBSI3bIO
U KPUCTAUIMYECKUM CTPOCHHEM
BEILIECTBA, MEXIY
KPUCTAIITMYECKUM
CTPOCHHMEM  BEIIECTBA M  €ro
(U3UYECKUMU CBOMCTBAMH.
Ucnonp3oBath MaTepUaIbHOE
MOJICIIUPOBAHUE.
65/5 | Crenenn okucnenus | CteneHb okucneHus. | OOBACHATH, UTO TAKOE «CTENEHb UKT. Komnekuus | § 38, ynp.4-7
CpaBHeHue CTEIICHU | OKUCIIEHUSD, «BAJIEHTHOCTbHY. cnaitnos (12)

OKHCIICHUS W BAJICHTHOCTHU.
IIpaBuna pacy€ra creneHeu
OKHCIEHHsI 10 (opmysiaMm

CoctaBnsath GopMysbl OMHAPHBIX
COEIMHEHUN Ha OCHOBE 00IIIEr0
cnoco0a uxX Ha3BaHUM.




XUMUYECKUX COETUHEHNN.

CpaBHUBATH
CTETNeHb OKUCIICHUS

BaJICHTHOCTD n

PaccuuTeIBaTh CTENEHU OKHCICHUSI
1o ¢popMysIaM XUMHYECKUX
COEJIUHEHMI.

66/6 | OKHCIUTEIbHO- OKHCIUTENBHO- OOBSICHSITD, 4TO Takoe | JleMoHCTpanuu. § 39, ynp.5-9
BOCCTAaHOBUTEJIbHBIE | BOCCTAHOBHUTEIBHBIC «OKHCIIUTENIBHO- B3aumopeiictBue
peakiumn peaKkiuu. BOCCTAHOBUTEJIbHBIE PEAKLINI, LMHKA C  Cepowu,

Onpenenenue CTEIIEHEHN | KOKHUCIIUTEIbY, «KBOCCTAHOBUTEIILY, | COJISTHOU

OKHUCJICHHS IJIS DIIEMEHTOB, | «OKHCIEHHUE, «BOCCTAHOBIIEHUEY. | KUCIIOTOM,
o0pa3yrommx KnaccudunupoBate  XUMHUYECKHUE | XJOPHIOM Mean
BEII[ECTBA Pa3HbIX KJIACCOB. peakuuii o npusHaky «u3Mmenenue | (II). I'openue
Peakuuy MOHHOTO OOMeHa U | CTEIEHEH OKUCIIEHUS AIIEMEHTOBY. | MarHus.
OKUCITUTEIHHO- Onpenenstsb OKUCITUTEIh u

BOCCTAHOBUTEIIbHBIE BOCCTaHOBUTEIb, MIPOLIECChI

peakuuu. OKUCTUTEND U OKHUCIICHUS U

BOCCTAHOBUTEJb, OKUCIICHUE | BOCCTAHOBJICHUSI.

u BoccTaHoBienue. | Mcronb3oBarh 3HAaKOBOE

CocraBnenue MOJICIIUPOBAHHUE

YpaBHEHUI OKUCITUTED

HO-BOCCTAaHOBUTENIbHBIX

peakuui METOJIOM

AIIEKTPOHHOTO OanaHca.

67/7 | O6oOIIeHne W cUcTeMaTH3aIks 3HaHui o TeMam «llepuoaudeckuii 3akoH u [leproauueckas cuctema
xuMH4ecKkux 31eMeHToB J[.M. MenzeneeBa u CTpoeHHe aToMa» U
«Ctpoenue BeniectBa. OKUCIUTETBHO-BOCCTAHOBUTEIBHBIE PEAKIIAM

68/8 | KontpoabHasa padorano temam «llepmoanueckuii 3akon u Ilepumoguueckasi cucremMa xummdeckux siementos JI.H.

Meﬂz]e.JIeeBa H CTPOCHUE aTOMaA» U «CTpOCHl/Ie Beliecrna. OKHCINTETbHO-BOCCTAHOBUTEIbHBIE pPeakuumn»




9 knace (YMK O. C. I'abpuensin, I.I'. Octpoymos, C.A. Cinaakos) (2025-2026 yu.r.)

Neni/mn [ara
Tema ypoka OcHoBHoOe cofiep:kaHne YPOKa XapakTepuCTHKA OCHOBHBIX BU/I0B Jomammn | § o
AeATeJIbHOCTH 00y4aroIuXcs ee g =
samamme | & © | nnan daxr
1 BBoHBIN HHCTPYKTaX PackpbIBaTh (GU3NUECKUI CMBICIL: TIOPSIKOBOTO 3amucu B | 1,2,16
0 TEXHHUKE HOMepa XUMHUYECKOTO TeTpaau
0€30MMacHOCTH. 3JIEMEHTa, HOMEpa IEPUOIa U HOMEPA I'PYIIIIHI. (3BM)
XapakTepucTuka OOBSCHATD 3aKOHOMEPHOCTH U3MEHEHUs
XUMHUYECKOTO AJIEMEHTA METAININYECKUX U
HA OCHOBAHHH €T0 HEMETAITTHYECKUX CBOIICTB XUMHAYECKUX
nonoxenns B [ICXO 1. 3JIEMEHTOB U UX COCIUHEHUN B
N. Menpneneena. IEPUOJIAxX U IPyIIax
2 Knaccuduxarms bunapusie coenunenus. Oxcunsl | Xapakmepuzogams OKCHJIBI, rugpokcunsl | §1  ymp
HEOPraHUYECKUX coieo0pas3yroimue u | (ocHOBaHUS, amdoTepHbIe TUAPOKCHIBL, | 5,6
BELIECTB U UX HecosieoOpasyronme. [ 'MIPOKCUBL: | KUCIOPOACOAEpKAIME KHUCIOThI) U COJNU IO
HOMEHKJIaTypa OCHOBaHUs, aM(OTEpHbIE, KUCIOTHL. | IUIaHY: COCTaB, CIOCOOBI 00pa30BaHuUs Ha3BaHUMH,
Cpennue, KuCible, OCHOBHBIE COJIU. | XapaKTEpPHbIE CBOMCTBA U MOJIYUYECHHE.
Knaccugpuyuposamsv ~ oxcuapl, THUIPOKCHUIBI
(ocHOBaHwUH, amQoTepHbIe TUAPOKCHUIBI,
KHCIIOPOJICO/IEpKAIIME KHUCIOThI) U COJIM IO
Pa3TUYHBIM MPU3HAKAM.
Ymemn MOATBEPKIaTh XapaKTEePUCTUKY
OTJIETIbHBIX IIpeICTaBUTENEN KJIaCCOB
HEOpPraHUYECKUX BEIIECTB ypaBHEHUSMHU
COOTBETCTBYIOIIUX PEAKIIMMH.
Packpvieams  B3aMMOCBSA3b MEXAY KiaccaMu
HEOPraHUYECKUX COE/IMHEHUH, KaK
TE€HETUUYECKYIO
3-4 Knaccudukanmst O600mmenue CBEJICHUM 0 | Ob6vscHAmMb, 9TO TAKOE «XUMHUYECKasl peakius», | §2 6-8




XUMHYECKUX PEAKIUI
10 pa3jInYHbIM
OCHOBaHHUAM

LUundposas
nabopatopua RELEON
IMudpoBoi taTunK
TeMIepaTypsbl
IJIATUHOBBIH

XUMHYECKHX peaKIusx.
Knaccudukanus XUMHYECKHUX
peakuuin o pa3IM4YHBIM
OCHOBaHHUSIM: COCTaBy U YHCITY
pearupyromux U o0pa3yroluxcs
BEILIECTB,  TEIUIOBOMY  3(ddekTy,
HaIpPaBIICHUIO, WU3MEHEHUIO
CTETIEHEeW OKHUCIICEHUS JJIEMEHTOB,
00pa3yromux pearupymoiue
BeliecTBa, (¢ase, HCIOJIb30BAHUIO
KaTaJm3aTopa.

JdemoHcTpaums. 1.
B3anmoneiicteue aMMHaKa "
XJIOPOBOJAOPOJA. 2. Peakuus
HeWTpanu3anuu. 3. HaOmroneHue
TEIJIOBOTO abdekra  peaknum

HeuTpanuzanuu. 4. Bzaumoseiicreue
CEPHOM  KHUCIOTBI C  OKCHAOM
Menu(Il). 5. Paznoxenue nepokcuaa
BOJIOpOZa C TIOMOIIBIO KaTaia3bl
KapToders.

«peakuuu COCITUHEHUS, «peaKIuu
pa3OKEHUs», «PEeaKIuu OOMEHa», «PEaKIUU
3aMEIICHUS», «PEAKIIUN HEHUTPATU3alun,
«OK30TEPMHUYECKUE peaximmy,
(QHJOTEPMHUYCCKHE  PEAKINH», «OO0paTUMBbIC
peaKiumy, «HEoOpaTUMbIe peaxImy,
«OKHUCITUTEIIbHO-BOCCTAHOBUTEILHBIC PEAKIIUN,
«TOMOTCHHBIE peaKmum», «reTEepOreHHBIC
pEeaKIUn», «KATATUTHYECKUAE PEAKIIUN,
«HEKATAIMTHYECKUE  PEaKIHH»,  TEIIOBOM
3¢ (HEKT XUMUIECKON PEeaKIIHI.
Knaccuguyuposams XuMHUUECKUE PEAKIUU T10
Pa3IMYHBIM OCHOBAHHSIM.

Onpeodensams OKHUCITUTENIb U BOCCTAaHOBUTEID,
IIPOLIECCHI OKUCIICHHSI K BOCCTAHOBJICHHS.
Habniooams w  onucviéams peakuuu Mexay
BEILIECTBAMHU C TOMOIIBIO PYCCKOTO (POIHOTO)
SI3BIKA U S3bIKA XUMUHU

ymp 7-9

5-6

ITonsiTHE O CKOPOCTH

XUMHYECKOUN PEaKIUU.

Karanus.

LUundposasn
nabopatopua RELEON
IMudpoBoii taTUNK
TeMIepaTypsbl
IJIATHHOBBI

[IoHsiTHE O CKOPOCTH XMMHUYECKOH
peakuuu. DakTophl, BIMSIONIMEHA
CKOPOCTb XMMHYECKUX PEaKLHM:
MpUPOJIa PpPEearupyrouux BEIIECTB,
WX KOHIIEHTpauus, TeMIeparypa,
IUIOIIATh COTIPUKOCHOBEHHSI,
Hanuuue katanuzaropa. Karanus.
JdemoHcTpanmu. 3aBUCUMOCTh
CKOPOCTH XMMUYECKOHN peakiuu OT
MIPUPOJIBI PEATUPYIOIINX BEIIECTB.
3aBUCUMOCTH CKOPOCTU XUMHUYECKOU
pEeaKIy OT KOHIIEHTPAIU!
pearupyromux BeuecTB.
3aBHUCUMOCThH CKOPOCTH XUMHUYECKOMN
peaKiuu OT IIOLAIN

ObvsacHamb, YTO TaKOE «CKOPOCTh XUMHYECKOM
peaxkuum.
Apaymenmuposams BbIOOp €IUHHI] HW3MEPEHUS

Vp.
Yemanaenueamo IPUYUHHO-CIIE/ICTBEHHbIE
CBA3U BIIMSAHUSA Pa3IMYHBIX q)aKTOpOB Ha

CKOPOCTh XUMHUYECKUX PEAKIUH.

Habnwoams W onucvieames peakuu MEXIy
BEILIECTBAMHM C MOMOIIBIO PYCCKOTrO (POIHOTO)
SI3bIKA M SI3bIKA XUMUHU

1Iposooumy OIIBITHI, MOITBEP K IAOIIHE
3aBHUCHMOCTH CKOPOCTH XUMHUYECKOW PEaKIMH OT
pa3nUYHBIX (PaKTOPOB

§3
ymp 3,5




COIIPUKOCHOBEHHSI PEarnpyOIIUX
BEIIECTB («KHUIIAIINAN CII0M»).
3aBUCHMOCTH CKOPOCTH XUMUYIECKOM
peakIuy OT TEMIICPaTyphl pearu-
PYIOIINX BEIIECTB.

Xumuveckue peaknuu B pacrsopax (10 u)

7 DIIEKTPOIUTHYECKAS [Tonsatne 00 drIeKTponUTHYECKOU | Xapakmepuzosams nousatus | §4
JUCCOLaus JTUCCOIMAIUU.  DJEKTPOJIUTBI M | «IJIEKTPOIUTHYECKAS JTuccoranusy, | Yup7-8
HE3JIEKTPOJIUTHI. MexaHu3M | «3JIEKTPOJIUTHIY, KHEITCKTPOIUTHIY.
Undposasn JUCCOLMAlMN  3JIEKTPOJIUTOB ¢ | Yemanasnueamo MPUYUHHO-CIIEACTBEHHBIE
naboparopua RELEON pa3IMYHBIM  XapaKTepOM  CBA3U. | CBA3M MEXAY IPUPOJOM  DIIEKTPOIUTAa U
Hudposoii patymk | CteneHb SJIEKTPOJUTUYECKOMN | CTENEHBIO €r0 TUCCOIHAIINH.
3JIEKTPONPOBOAHOCTH | Juccouuanuu. CunbHble U cinalwle | Ycemanasnueamo MPUYUHHO-CIICCTBEHHBIE
3JEKTPOJIUTHI. CBA3M MEXAYy THUIOM XHUMHUYECKOW CBSI3U B
JdemMoHcTpanum. HcnbiTanue | 3M€KTPOIUTE U MEXAaHU3MOM €T0 JUCCOIHAIIIH.
BEIIECTB M WX PAcTBOPOB Ha
3IEKTPONPOBOAHOCTD
8 | OcHoBHble IOJIOKEHUST | OCHOBHBIE  TOJIOKEHUS  TEOPHUH | Xapakmepuzoeamso MOHATUSA «crenens | §5
TEOpUH BJIEKTPOJIUTAYECKON AUCCOUMALMH. | JUCCOLUAALITNY, «CWIBHBIE  DJIEKTPOIMUTHIY, | YTpS,7,
AJIEKTPOJIUTHYECKON Knaccudukanmss HMOHOB U UX | «Cia0ble DJIEKTPOJIUTHIY, «KAaTHOHBDY, «aHUOHBDY, | 11
muccouuanuu (TO). cBoiicTBa.KHCIIOTBI, OCHOBaHUS U | «KHCIOTBI», «OCHOBaHUM», «conm». Cocmasnsime
COIM  KaK  OJEKTpONUTHL. VX | ypaBHEHUS DJIEKTPOIUTHYECKON TUCCOIMALINU
KJacCU(UKALUS U TUCCOIMALINA. KHUCJIOT, OCHOBAHUM U COJIEH.
JdemMoHcTpanuu. 3aBUCUMOCTSG | Unnrocmpuposamso npuUMepaMl  OCHOBHBIE
3IEKTPONPOBOJHOCTH YKCYCHOM | TIOJIOKEHUS TEOPUH 3IEKTPOJIUTUYECKON
KHCJIOTHI oT KOHIICHTPAIIUU. | TUCCOIUAIUH.
JIB>KEeHUE OKpallleHHBIX HWOHOB B | Paznuuamu KOMITOHEHTBI JIOKa3aTelIbCTB
3IEKTPUYECKOM MOJIE. (Te3ucoB, apryMeHTOB U (hopMbI
JI0Ka3aTeNIbCTBA)

9-10 | Xumuueckue cBoiictBa | OOmue  XUMHUYECKHE  CBOMCTBa | Xapakmepuzosamv o0rue xumuaeckue | §6
KHCJIOT B CBETE TEOPUU | KHUCJIOT: W3MEHEHHUE OKpackH | CBOMCTBa  KHCIOT €  MO3UIMH  Teopuu | Yp4,7
3JIEKTPOJIUTUYECKON WHJIMKaTOPOB, B3aUMOJECUCTBUE C | SJIEKTPOJIMTHUYECKOU TUCCOIUAIIUU.

JUCCOLMAlIN METaJUIAMH, OKCHJaMU u | Cocmagname  MOJIEKYJpHBIE, TIOJHBIE U

TUAPOKCUIaAMU MCTAJIJIOB U COJIAMMH.

COKpaIllCHHBIC HOHHBIE YPABHEHUs PEAKLIUM C




Undpposasa naboparopua

RELEON IIudposoii
JaTYMK

3J1IEKTPONPOBOHOCTH

MonekynspHble 1 HOHHBIE (ITOJIHBIE
u COKpalIEHHbIE) ypaBHEHUS
peaKkuuid. XUMHAYECKUH CMBICII
COKpAIEHHBIX YpaBHEHUM. Y CIIOBUS
MIPOTEKAHUS peaxuit MEXy

3JEKTPOJIUTAMU 10 KOHUA. Psn
AKTMBHOCTH METAJIJIOB.
JlaGopaTropHbie ONBITHI.

1.MI3MeHeHne OKpacku UHANKATOPOB
B KHUCJIOTHOM cpene. 2.Peakmus
HEUTpalh3alud pacTBopa MIET0UN
pa3IMYHbIMU KHCIIOTaMHU. 3.
[Tonyuenue rugpokcuna menu(ll) u
€ro B3aUMO/JICHCTBUE C Pa3TUYHBIMU
kuciaoramu. 4. BisaumonelicTBue
CIWIIBHBIX ~ KHCIOT C  OKCHJIOM
menu(1I). 5. B3aumopeiicteue
KHCIIOT c MeTaJlJIaMHu. 6.
KauectBennas peakuus Ha
kapOoHaT-uoH. 7. KauecTtBenHas
peaxius Ha XJIOpHUJ- UIH CyibdaT-
HOHBI

y4acTHEM KUCIIOT.
Apaymenmuposams BO3ZMOXKHOCTb MPOTCKaHUS
peakuuii ¢ yuacTueM KHCJIOT Ha OCHOBE ITPaBUIIa
bepromie u psiia akTHBHOCTH METAJLIOB.
11Ipo600umps OTIBITHI, HOATBEPKIAIOIINE
XMMHUYECKHE CBONCTBA KUCIIOT, C COOJIIOAEHHEM
MIPAaBUJI TEXHUKU 0€30MTaCHOCTH.

Habniooams v onucviéams peakuy ¢ y4acTHEM
KHCJIOT C IIOMOIIBIO PYCCKOTO (POJHOTO) SI3bIKA
U A3bIKA XUMHUHU

11

XWMHUYeCcKHe CBOMCTBA
OCHOBAHHI1 B CBETE
TEOPUH
3JIEKTPOJIUTUYECKON
JIHCCOIHAIIN

Lindposaa nabopatopusn

RELEON Iu¢posoi
AATYHK

3JIEKTPONIPOBOAHOCTH

O0mue  XUMHUYECKUE CBOMCTBA
IIeI0YeH: B3aUMOCHCTBHE c
KHCJIOTaMH, OKCHJIaMH HEMETAJIJIOB,
COJISIMH. Oouiue XUMUYCCKHE
CBOMCTBA HEPaCTBOPHUMBIX
OCHOBaHUM:  B3aMMOJCHCTBHE  C
KHCJIOTaMHU, paznoxeHue npu
HarpeBaHUMU.

JlaGoparopHbie ONBITHI.
1.MI3MeHeHne OKpacKu UHANKATOPOB
B IIEJIOYHOU cpene. 2.
BzaumopeiictBue meao4ei c

Cocmaensams ~ MOJIEKYJSIpHbIE,  TIOJHBIE U
COKpAIlICHHbIE NOHHbIE YPaBHEHUS pPEAKIUil ¢
y4acTUEM OCHOBaHUM.

Apeymenmupoeams BO3MOKHOCTb IPOTEKAHMSI
peaKkuuii ¢ y4yacTUEM OCHOBAaHHU Ha OCHOBE

npasuia beproiie.
IIposooumu OIIBITHI, MIOATBEPKIAIOIIHE
XUMUYECKHE CBOMCTBA OCHOBaHUH, c

COOJIIOJIEHNEM IIPaBUJI TEXHUKU 0€3011aCHOCTH
Habniooams 1 onucvléams peakluu ¢ y4acTHEM
KHCJIOT € MOMOUIBI0 PYCCKOTO (POJHOIO) s3bIKA
U SI3bIKa XUMHUH

§7
Yup4,7




YTIEKUCIIBIM ra3om. 3.
KauecTBeHHast peakus Ha KaTUOH
aMMOHMSI. 4. [Tonyuenue
ruapokcuaa  Mmemu(ll) w  ero
pasnoxeHue
12 | Xumuyeckue cBoiictBa | OO1IMe XUMUYECKUE CBOMCTBA Xapaxmepuzoeams o0mume xumuueckue | §8
COJIEH B CBETE TEOPUU CPEIHUX COJICH: B3aUMOJICHCTBHE C CBOMCTBA  cOJeM ¢  HO3MIMM  Teopuu | YopS
EKTPOIUTUYECKON KHUCJIOTaMH, 1eJI0YaMH, COJSIMU U IEKTPOIMTHYECKON JUCCOLUALIH.
JUCCOLUALIUU MeTaiiamu. Bzaumoneiicraue Cocmasnsams ~ MOJIEKYJSIDHBIE,  TIOJHBIE U
KHCJIBIX COJIEH CO LIeT0YaMH. COKpaIllEHHbIC MOHHBIE YPAaBHEHUS peakuuil c
JlaGopaTopHble ONBITHI. | YYACTUEM COJIEH.
Uudposasa nabopatopua | 1.B3aumoneiictBue kapOoHATOB C | Apeymenmupoéams BO3MOXKHOCTb IPOTEKAHUS
RELEON Ilu¢posoii
AATYUK
DJIEKTPONPOBOIHOCTH
KHUCJIOTaMH. 2. [Tonydyenue | peakuuii ¢ yyacTMeM CoJieil Ha OCHOBE IpaBHJIa
THAPOKCH]IA xenesa(Ill). 3. | beprome.
B3anmopeicteue  xenesa c | Ilposooums OIIBITHI, IOATBEPKAAIOIIIE
pactBopoM cynbhara meau(1l) XUMHUYECKHUE CBOMCTBA COJIEH, C COOJIIOJICHHEM
MIpaBWJI TEXHUKHU O€30MaCHOCTH.
Habniooams n onucvliéame peakliuy ¢ y4acTUEM
COJIell ¢ MOMOIIBI0 PYCCKOTO (POTHOTO) SI3bIKA U
S3bIKA XUMHUH
13 IousTe o ruaponuse | I'maponus, KaK oOMeHHOE | Yemanaenusames 3aBUCHMOCTE MEKY COCTaBOM | §9 ymp4
coJseit B3aUMOJICVICTBUE COJIEH C BOJOW. | COJIM M XapaKTepOM rMIpOJIn3a
I'mpponus coiu CWIBHOTO | Ananusuposams  Cpelly pacTBOpa COJH C
OCHOBaHUSI U ¢1a0Oil  KHUCIOTHI. | TOMOIIbIO HHAUKATOPOB
Uudposas nabopatopma | ['uaponus conu cnaboro ocHoBaHus | IIpoeno3uposéams THI THUAPOJIW3a COJIM  HA
RELEON pH
u cunpHOM kucnotel. [lkana pH. OCHOBE aHaJIM3a ero (GopMyJIbl
JdemMoHcTpanuu. Onpenenenue
XapakTepa cpeabl B pacTBOpPax
COJIEH.
14 IIpakTH4eckasn CBoiicTBa  KHCJIOT, OCHOBaHUH, | Ymemo oOpamatecss ¢ jaboparopsbiM | CTp. 52
pabora Ne 1. PemieHne | OKCHIOB M COJICH B CBETE TEOPHH | 00OpYIOBaHHEM u HarpeBaTeIbHbIMU
9KCHEPUMEHTATbHBIX UIEKTPOIUTUYECKOHN AUCCOUUAMM U | IPUOOpaMu B COOTBETCTBHM C IIPAaBUIAMU

10 TEMEC

3aJga4d

OKHCIHUTCIBHO-BOCCTAHOBHUTCIIbHBIX

TEXHUKHA 0€30IaCHOCTH.




«OJIEKTpOIUTHYECKAS
JMCCOLIMALINS»

peaKkuuid.

Habniwooams ~ cBOWCTBA  JJNEKTPOJIUTOB U
MIPOUCXOAIINX C HUMHU SIBJICHUH.
Habnwoams n onuceieams peakiuu ¢ y4acTHEM

Lndposas nabopatopusa JEKTPOJINTOB C  IOMOILBIO  €CTECTBEHHOIO
RELEON (pyccKOro UM poAHOrO) SA3bIKA U SI3bIKA XUMHH.
Ludposoit JaTYNK @opmynuposamb  BBIBOABI IO  pe3ylbTaraM
AJIEKTPONIPOBOJHOCTH IIPOBEJIEHHOT'0 dKCIIEPUMEHTA

15 | O0oO1eHre 1 cucTeMaTU3alus 3HaHUM 110 TeMe «XHUMUYECKHE PEAKIIUY B PaCTBOPAx 3JIEKTPOIUTOBY Crp 353,

3BII.

16 | KonrpoabHasi padora Ne 1 nmo teme « XMMHYECKHE PEAKIIHU B PACTBOPAX JJICKTPOJIUTOB)

HemeTtanbl 1 ux coequHeHus (25 4)

17 | OOmas CrtpoeHue aToOMOB HEMETAIIOB U X | OO0bsCHAMb, UTO TAKOE HEMETAJLIIBI. §10 1—
XapaKTepPUCTHKA nojoxenue B [lepuoanueckon Cpasnueams  aJNIOTPOIIHBIE  BUAOU3MEHEHUs | YIpb 4,9,14,1
HEMETaJUIOB cucrteme. Psan KHUCJIOpO/JIa. 9

NEKTPOOTPHULATETLHOCTH. Packpvieams nprynHbI aJUIOTPOIUH.
Kpucrannmueckue pemérku Xapakmepuzoeamb ~ XUMHYECKHE  DIIEMEHTbI-
HEMETAJJIOB — MPOCTHIX BEIIECTB. HEMETAJUIbl U TPOCThIE BEIECTBA-HEMETAJIIbL:
AnnoTtponus u €€ NpUIUHBI. CTpoeHHe, (Hr3HUecKre U XUMUYECKHE CBOMCTBA
Du3NUECKUE CBOMCTBA HEMETAJJIOB. | HEMETAJUIOB.
OO01u1e XuMIYecKue CBOMCTBa Obvsacuams 3aBHCHUMOCTh OKHUCJIUTEIBHO-
HEMETAJIJIOB: OKUCIIUTEIbHBIE U BOCCTAaHOBUTEIbHBIX CBOICTB (v
BOCCTaHOBUTEJIbHBIE. npeocKasviéamy CBOWCTBA) JJIEMEHTOB-
JleMoHCTpanum. Komtekuust | HemeTauioB oT ux IOJIOXKEHHUS B
HEMETAJJIOB. Mogenu | [lepuoguueckoit CHUCTEME XUMHUYECKUX
KPUCTAUNIMYECKUX pewi€rok | onemenToB [l 1. Menneneesa.
HEMETAJIJIOB: aTOMHBIE u | Yemanasnueamn IPUYUHHO-CJIEICTBEHHBIE
MOJIEKYJISIPHBIE. O3zonatop U | CBA3M MEXIY CTPOCHMEM aTOMa, XHMHUYECKOU
MPUHLMIIBL €ro paboThl. l'opeHue | CBA3BIO, TUIIOM KPHUCTAUIMYECKOM pPEIIeTKH
HEMETaJJIOB — TMPOCTBHIX BELIECTB: | HEMETAJIOB M UX COEAMHEHHH, X GU3NUECKUMHU
cepsl, (hocdopa, TPeBECHOTO YTIIS. CBOWCTBaMH.

/loka3v16amb0THOCUTENBHOCTD MOHATHH

«METAI» U «HEMETAILD)

18 Oomas ["ajorensl, ctpoeHHe UX aTOMOB U | Xapakmepusosamb cTpoeHue, ¢usudeckue u | §11 ymp6 | 1—
XapaKTEepUCTUKA MOJIEKYIL. dusnueckue U | XUMUYECKHUE CBONCTBA, MOJIy4YEHUE u 4,9,14,1
aneMeHTOB VIIA XMMHAYECKHE CBOMCTBAa TaJIOTEHOB. | IPUMEHEHHE TaJOr€HOB B IUIaHE OOIIEro, 9

IPYIIIBI — rajJoreHoB

3aKOHOMEPHOCTHU W3MEHEHUS

0COOEHHOTI0 U €JUHUYHOIO.




Anmapar 1Jsi npoBe/leHust
XHMHYeCKHX MPOLEeCCOB

(AIIXP)

CBOWCTB TaJIOTEHOB B 3aBUCUMOCTU
OT UX noJjiokeHus B [lepuoanyeckoi

cucrteme. HaxoxxaeHue rajioreHoB B
IIPUPOJIE U X MOITYyYeHHE. 3HAUECHUE
Y IPYMEHEHHE TaJIOTCHOB.

Yemanasnusamo IMPUYUHHO-CJICACTBCHHBIC
CBiA3U MCXKAY CTPOCHHEM aroma, XHUMHYECKOM

CBA3BIO, THUIIOM KPHUCTAUIMYECKOW PEIIETKU
raJIOTeHOB, UX (PU3MUECKUMH ¥ XUMHYECKUMHU
CBOMCTBaMHU

JdeMoHcTpanuu. OG6pa3sib
raJIOTeHOB — TMPOCTHIX BEIIECTB.
B3aumonelictBue rajoreHoB c

MeTajulaMi. BeiTecHeHue xsopa
OpOMOM WJTU MOJla U3 PACTBOPOB UX
coJient

19 CoenuHEHHUS rajloreHoB | ['amoreHoBoaopoasl u | Xapakmepuzoeéams  coctaB, (usndeckue u | §12 ynp7 | 1—
COOTBETCTBYIOIIME UM  KHUCJIOTBI: | XMMHUYECKHE CBOICTBA, MOJIyYeHUE u 4,9,14,1
IIJIaBUKOBAs, COJIIHAsd, | IPDUMEHEHUE  COCIMHEHUN  TaJlor€HOB  C 9
OpOMOBOIOPOTHAS, HCIIOJIb30BAHUEM PYCCKOTo (pOAHOrO) s3bIKa U
MOJ0BOJIOPOHAS. ["anoreHuapl. | A3bIKa XUMUU.
KauecTBeHHbIE peakuuu Ha | Hazvieams coeuHEHMs TaJOreHoB Mo (opmyIe
raJIOr€HU-NOHBI. [Tpumenenue | u cocmasnsime GOPMYJIbI 110 UX Ha3BAaHUIO
JlaT4HK XT0pHA- HOHOB COCIMHEHUM TaJoreHoB W ux | Yemanasnueamo MIPUYUHHO-CIIECTBEHHBIE
Ouosiornyeckas poib. CBSA3M MEXAY XHMHUYECKOW CBA3BIO, THUIIOM
JemMoHcTpanus. Komtekuust | KpucTamumMueckon pELIEeTKH COEIMHEHU I
IIPUPOIHBIX COETMHEHHUH XJIOPA. raJIOTeHOB, UX (U3NYECKUMU U XUMHYECKUMHU
JlaGopaTopHbIe ONBITHI. CBOWCTBaMH.
1.PacniosHaBaHue rajJoreHu1-uoHoB | IIposodumsy, Habnrooams U ONUCHIGAMb
XUMHUYECKHH 3KCIIEPUMEHT I10 PaclO3HABAHUIO
TaJIOTEHU-MOHOB  C  COOJIIOJIGHUEM  TIPaBHII
TE€XHUKH 0€30M1aCHOCTH.
Bvinonnams  pacuersl 1O XUMHYECKUM
bopmynam u YpaBHEHUSAM peakuui,
MIPOTEKAKOIIUX C YIACTHEM COETMHEHUI
raJIOr€HOB
20 IIpakTuyeckas ConsiHast  kuciaota —  CUIBbHBIN | Ymemo oOpamarbcs ¢ nabopatopsbsiM | Ctp. 72
padora Ne 2. ANEKTPOJUT. TUNWYHBIE peakuuu | 000pyAOBaHUEM u HarpeBaTeIbHbBIMU
«3ydeHue CBOMCTB KHUCJIOT: B3aUMOJICHCTBUE c | mpubopaMd B COOTBETCTBHHM C IpaBHJIAMH
COJITHOM KHCIIOTBI» MeTaJlJIaMH, OCHOBHBIMU U | TEXHUKU O0€30MaCHOCTH.
aM(OTepHBIMU okcupgamu, | Habnrooams ~ CBOWCTBA  DJIEKTPOJIMTOB U

OCHOBAHUSMH M  aM(OTEPHBIMU

IPpOUCXOAAIINX C HUMU SIBIICHUM.




TUAPOKCUIAMH, COJISIMU.
KauecTBeHHas peakuus Ha XJIOPHI-
HOH.

Habnwoams u onucvieams peakiiuu ¢ y4aCTHEM
JNEKTPOJIUTOB C TIOMOIIBIO  ECTECTBEHHOTO
(PYyCCKOTO MM POJIHOTO) A3bIKA U SI3bIKA XMMHH.
Dopmynuposamb BBIBOABI 10  pe3yJIbTaTaM
MIPOBEJICHHOTO SKCIIEPUMEHTA

21 Ob6mas OO6m1ast XxapakTepuCcTHUKa JJIEMEHTOB | /[asamb 0011yI0 XapaKkTepucTHKyaTomam, | §13 ymp5 | 1—
XapaKTEePUCTUKA VI A — rpynnsl. Cepa B ipupojieu €€ | IpoCThIM BEILECTBAM u COCIMHEHUSM 4,9,14,1
3nemeHToB VIA - MoJIy4eHue. AJIIOTPOIHbIE XaJIbKOT€HOB B 3aBUCUMOCTHU OT UX MOJIOKEHHUS B 9
xasibkoreHosn. Cepa Mo IU(UKAINK Cephl U UX cBoKCTBa. | Ilepmommdeckoii cucreme.

XUMHUYECKUE CBOMCTBA CEPHI U €€ Xapaxmepuzosams  CTpO€HUE,  AJUIOTPONNS,
IIPUMEHEHUE. ¢buznueckue U XHUMHYECKHUE CBOMCTBA,
JemoncTpanmnu. Bzaumoneiictsue I0JIy4€HHUE U IPUMEHEHUE CEPBI.
cepsl ¢ Metaiuiamu. ['openue cepsl B | Yemanasnueamo MPUYUHHO-CIIEACTBEHHBIE
KHCIIOpOJie CBSI3U MEXAY CTPOCHHEM aToMa, XUMHUYECKOU
CBA3bI0, THUIIOM KPUCTAJUIMYECKOM  PEIIETKU
ceppl, e¢ (Qu3MUeCKHMH ¥  XUMHUYCCKUMU
CBOMCTBaMH.
Buinoansamu pacyéThl o XAMHUYECKUM
dbopmynam u YpaBHEHUSAM peaxuuid,
MPOTEKAIOIINX C YYACTHEM CEPHI.
1Iposooumpy, Habnrooams U ONUCHIGAMb
XUMUYECKUM DKCTIEPUMEHT IO TOPEHUIO CEPhI Ha
BO3/yX€ U B KUCIIOPOJIE C COOIOIEHUEM MPaBUII
TEXHUKH 0€30MacHOCTH
22 CepoBonopon u CepoBoJIOpoJI: CTPOEHUE MOJIEKYINBL, | Xapakmepuzoéams — cocTaB, ¢usndeckue U | §14 ymp5
cynb(puabl dbuznveckue 51 XAMHUYECKHE, | XUMHIECKNE CBOI7ICTB213 ITOJTy4YCHHC u
IOy 4CHHE " 3Hauenpe. | TPUMEHEHNE COEIMHEHHH Cepbl B CTENEHH
CepoBOIOpOTHAS Krcaora, | OKUCICHUST —2 ¢ HCIMOIb30BaHUEM PYCCKOTO
Cymdumsl ¥ WX  3HaucHHe. gonHoro) SI3bIKA U SI3bIKA XUMUHU.
asvlgamsb  COCOUHEHHS] CEephl B  CTENEHU
JIroMHHOOPBHI.

demoncrpaums. Komnekuus
cynsunnbix pya. KauectBennas
peaxius Hacynb(hua-uoH

OKHUCJIeHUA —2 1o ¢opMylie U cocmasisimo
(hopMyITEI TIO UX HA3BAHUIO.

Cocmaensams ~ MONEKYJISApHblE U HOHHBIE
YpaBHEHUs peaxkuui, XapaKTepU3yollne
XUMUYECKHE CBOWCTBA COEIMHEHHMM Cepbl B
CTETIEHU OKUCIIEHUS —2.




BOCCTAQHOBJICHUS,  ONpeOeisimbOKUCINTEND U
BOCCTAHOBUTENIb W COCMAGIAMb SICKTPOHHBIN
0ajaHC B peakUusX C Y4aCTHEM CEpbl B CTETICHU
OKHUCJICHUA —2.

Ycmanasnueamo IIPUYUHHO-CJICICTBEHHBIE
CBSA3M MEXAY XHMHUYECKOM CBA3BIO, THUIIOM
KPUCTAJUIMYECKON PEIIETKU COEIUHEHUN Cephl,
uX (PU3NYECKUMU U XMMUYECKUMHU CBOMCTBAMU

23 Kucnoponnsie Oxcnp cepsi(IV), cepHuctas | 3anucvieams  HOPMYyIBI  OKCHIOB cepsl, | §15 ynp6 | 10,18,
COEJIMHEHUS CEpBI KHCIO0Ta, CyabGuThl. KauecTBeHHas1 | Ha3zviamb UX, ONUCHI6AMb CBOWCTBA Ha OCHOBE 22
peakius Ha CyJIb()UT-HOH. 3HAHUN O KUCIIOTHBIX OKCUIAX.
Oxcun cepoi( V1), cepras kucinora, Xapakmepuzoéamv  COCTaB, (QU3MUECKUE U
cynbdaTel. Kpucramioruaparsl. XMMHYECKHUE CBOWMCTBA CEPHOM KHCIOTHI Kak
KauectBennas peakuust Ha cyab(paT- | IEKTPOJIUTa C  HUCIHOJIb30BAHUEM  PYCCKOTO
HOH. (poHOrO) SA3bIKA U SI3bIKA XUMUH.
JemoncTpanuu. O6eciBeurBaHNe Cocmaensams ~ MOJIEKYJISIDHbIE M HOHHBIC
OKpAIlICHHBIX TKaHEH U LIBETOB ypaBHEHUS peakuuii, XapaKTEePU3YIOLIUX
CEPHHUCTBIM ra30M. XUMHYECKHE CBONCTBA CEPHOM KUCIIOTHI.
Bsaumozeiicteue Pacnosznaeams cynbdar-moHslI.
KOHIICHTPUPOBAHHOM CEPHOU Xapaxkmepuzoeamuo CBOMCTBA
KHCIIOTHI ¢ Meaibto. OOyrinBanue KOHIICHTPUPOBAaHHOM  CEpPHOM  KHCIOTBI  KakK
OpPraHUYECKUX BEILECTB OKUCIUTENS. C  HCIOIB30BAHMEM  PYCCKOIO
KOHIICHTPUPOBAHHOM CEPHOU (poHOTO) SA3BIKA U SI3bIKA XUMUH.
KHCIIOTOH. Cocmasnamo ypaBHEHUS OKHCIIUTEIBHO-
JlabopaTopHble ONBITHI. BOCCTaHOBUTEJIBHBIX peakuuit METOJIOM
1. KauecTBeHHBIE pEaKIIUX Ha AJIEKTPOHHOTO OaaHca.
Cynb(aT-HOHBI. Buinonnams  pacué€rel 1O XUMUYECKUM
bopmynam " YPaBHEHUSAM peakuui,
IIPOTEKAIOIIUX C YYaCTUEM CEPHOU KUCIIOTHI.
Habniodoamv M onucvieamb ~ XUMHYECKUN
JKCIIEPUMEHT
24 IIpakTuyeckas Cepnas  kucinora —  CWIbHBIN | Ymemo oOparmarbcs c naboparopusiM | Ctp. 86
padora Ne 3. JIEKTPOJIUT. CaoiicTBa | 060py0BaHUEM u HarpeBaTeJIbHbIMU
«3ydeHune CBOMCTB pa30aBIeHHON CepHON KUCIOTHI, Kak | MpuOopaMu B COOTBETCTBUM C IpaBUIAMHU
CEPHOU KHUCIIOTBD» TUIIAYHON KUCJIOTBI: | TEXHUKU O€30MIaCHOCTH.
B3aUMOJICHICTBHE C  MeTaiamu, | Habniooams  CBOMCTBA  JJCKTPOJIUTOB U




OCHOBHBIMH u amM(pOTEepHBIMU
OKCUJaMU, OCHOBAHUSMHU u
amM(OTepHBIMU TUAPOKCUAMU,

cosimu. KauecTBeHHast peakiusi Ha
Cynb(aT-HoH.

MIPOUCXOJSIINX C HUMH SIBJICHU.

Habnwoams 1 onucviéams peakiiy ¢ y4acTHEM
ANEKTPOJIUTOB C TMOMOIIBIO  €CTECTBEHHOTO
(pyccKOro Ui pOJIHOTO) SI3bIKA U A3BIKA XUMHHU.
@opmynuposamb  BBIBOJIBI 110  pe3yibTaTaM
IIPOBEJIEHHOT'0 SKCIIEPUMEHTA

25 | Obmas OOmmas xapakTepucTHKa 3JEMEHTOB | /Jagamb 00111y10 xapakTepuctukyatomam, | §16 ynp | 1,3,9-
XapaKTepPUCTHKA VA rpynnel. A30T, CTpoeHHE aTtoMa | IPOCThIM BEIlIECTBAM u COeIMHEHUSIM | 6-7 12,18,19
XUMUYECKHUX n  Mojekyinbl. @Pu3nueckue U | MHUKTOI€HOB B 3aBUCUMOCTH OT MX MOJIOXKECHHS
31eMeHTOB VA XUMHUUYECKHE CBOMCTBA u | Bllepuoanyeckoii cucreme.
rpynisl. A30T pUMEHEHHE a30Ta. A30T B IpUpoOJE | Xapakmepuszoeams CTpoeHHE, (U3HUECKHEe WU

U ero 6uosoruyeckas poib. XUMHUYECKUE CBONCTBA, MOJIyYeHUE u
Jdemoncrpanus. luarpamma MIPUMEHEHHE a30Ta C HUCMOJIb30BAHUEM PYCCKOTO
«CocraB BO3IyXa». (poHOTO) SA3BIKA U SI3bIKA XUMUH.
BuneodparmenTs! u craiiibr Has3zvieams coenunenus azora no Gopmyne u
«[Itnubu 6azapb» cocmagnsams HOPMYIIBI 10 UX HA3BAHHUIO.
Yemanasnusamo MPUYUHHO-CIIEACTBEHHBIE
CBSI3U MEXJy CTPOGHHEM aToMa U MOJICKYJIbI,
BHUJIOM XUMHUYECKON CBSI3H, TUTIOM
KPUCTAJUIMYECKOM  pEETKM a30Ta U €ro
(bMBUYECKUMU ¥ XUMHUYECKHMH CBOMCTBaMHU.
Buinonnams  pacuérel 1o XUMHUYECKUM
dbopmynam u YpaBHEHUSAM peakuui,
MPOTEKAIOIINX C YYaCTHEM a30Ta
26 Ammunak. Comn AMMHUaK, CTpOEHHME MOJIEKYIBl H | Xapaxmepusoeamb COCTaB, CTPOCHHE MOJEKYNbI, | §17 ynp6 | 1,3,9-
aMMOHUSI ¢dbuzmdeckue cBorcTBa. AMMUauyHas | pusznueckue u XUMHYECKHE CBOMCTBA, 12,18,19
BOJIa, HAIIATBIPHBIM COUPT, THUAPAT | MOJy4YeHWE W  NPUMEHEHHE aMMHaka ¢

amMmuaka. JIOHOPHO-aKUENTOPHBIN
MEXaHU3M O00pa3oBaHHs KaTHOHA
aMMOHUS. BoccranoBurenbHbie

CBOMCTBAa aMMHaKa.

Conu aMMOHHSI U UX NPUMEHEHHE.
KadecTtBenHast peakiusi Ha KaTHOH
aMMOHUSI.

Hemoncrpaumu. [lonyuenue,
coOupaHue 1 pacro3HaBaHHe

HCIIOJIb30BAHUEM PYCCKOro (pOAHOrO) sA3bIKa U
SI3BIKA XUMHH.

Ha3zvieams coan aMMOHHUSL 1O ¢opMylnaM U
cocmagnsams HOPMYIIbI 110 UX Ha3BAaHUSIM.

3anucviams ~ MOJIEKYJISIDHBIE M HOHHBIE
ypaBHEHHUS peaxiui, XapaKkTepu3yrolne
XMMHYECKHE CBOWCTBA aMMHMaka U  COJeH
aMMOHHMSL.

Cocmasnsamo yYpaBHEHMSI OKHCIIUTEIBHO-




amMmuaka. Paznoxenue Guxpomara
aMMOHWSIL.

JlaGopaTopHbI€e ONBITHI.

1. KauecTBeHHast peakiiysi Ha KATHOH
AMMOHUA

BOCCTAHOBUTEJIBHBIX  pEaKIUd C  ydacTHEM
aMMHaKa ¢ IIOMOIIIO 3JIEKTPOHHOTO OaiaHca.
Yemanasnusamo MPUYUHHO-CJICICTBCHHBIC
CBS3M MEXKIY BHUJIAMH XHMHUYECKUX CBSI3CH,
TUTIAMU KPUCTALTUMYECKUX PEMIETOK aMMHUAaKa |
cojiei aMMOHHMI M WX (QU3NYCCKUMH U
XAMHYECKUMH CBOHCTBaMHU.

Ilposooump, Habnrooams U ONUCHIGAMb
XUMHUYECKHUI 3KCTICPUMEHT IO PacClO3HABAHUIO
HMOHOB aMMOHHUS ¢ COOJIIOJICHUE TIPABHUJ TEXHUKH
0Ee30IaCHOCTH.

Buinoanams  pacuérel 1o XUMHUYCCKAM
bopmynam u yYpaBHEHHSIM peaKimid,
MPOTEKAIOIINX C Y4acTHEM aMMHaKa
27 IIpakTnueckas [Tonydenue, cobupanue u THonyuams, cobupams u pacnosnaéams ammuak | Ctp.94 18,22
pabora Ne 4. pacmno3HaBanue ammuaka. Mzydenne | Obpawamscs ¢ 1adopaTopHbIM 000PYAOBaHUEM
«Ilomyyenne aMmMHMaka | pacTBOPMMOCTH aMMHAKa B BOJE U Y HarpeBaTeIbHBIMU TPUOOPAMU B COOTBETCTBUU
U U3yUEHUE €ro XapaKTEPUCTHUKA OCHOBHBIX CBOMCTB | C MpaBUJIAMU TEXHUKH 0€30MaCHOCTH.
CBOMCTB» ruapara aMmMHaka. KauecTBenHnas Habnooams )54 OnucwvIBANs XUMHUYECKUHI
peaxius Ha KAaTHOH aMMOHHSI. 9KCIIEPUMEHT C TOMOIIBI0 PYCCKOTO (POJHOTO)
Undposasn SI3BIKA U A3bIKA XUMHH.
naboparopus @opmynuposams  BBIBOABI O  PE3yibTaTam
RELEON Ilu¢posoii MIPOBEAECHHOI'0 DKCIEPUMEHTA.
AATYUK Compyonuyams B Tpolecce  y4yeOHOTro
3JIEKTPONPOBOIHOCT B3aMMO/ICHCTBUS MpU paboTe B TPyIIax
7}
28- Kucnopoaconepxamue | Oxcuapl a3oTa: HecojeoOpasywomue | Xapakmepuzosams  coctaB, (Qusnueckue u | §18 ymp
29 COETMHEHUS a30Ta U KUCJIOTHEIE. XUMHUYECKHE CBOMCTBA, MOJTy4YEeHHE ul4d

Tepmope3sucropHblii

JATYHK TeMIEPaTypbl,

paruuk pH, fatauk

3J1eK- TPONPOBOAHOCTH,

anmapar ajs

TNpOBeJeHUS] XUMUYe-
CKHX peakuui
(AITXP), MarHuTHAs
MelaJKa

A3OTHCTast KUCIIOTA U HUTPUTHI.
A30THas KUCIIOTA, €€ MOJIyYeHHE U

MIPUMEHEHHUE OKCHUJIOB a30Ta C MCIIOJIb30BAHUEM
PYCCKOTO (POAHOTO) SI3bIKA U SI3bIKA XHUMHUH.




I[aT‘[I/lK HUTPAaT- HOHOB

cBorictBa. Hutparsl.
Jemoncrpanun. Bzanmoneiictere
KOHILICHTPUPOBAHHOM a30THOMN
KHUCJIOTBI ¢ MeJb10. ['openue
yépHOro nopoxa. Pasznoxenue

HUTpaTa KaJIus U TOPECHUC

Cocmasnams ~ MONEKYNISApHbIE U  HOHHBIC
ypaBHEHUs peaxiui, XapaKTepu3yolne
XUMHUYECKHUE CBOICTBA OKCHJIOB a30Ta.

Yemanasnuseamo MPUYUHHO-CIICCTBEHHBIE
CBSI3U MEXAY BUJOM XHMHUUYECKOW CBSI3U, TUIIOM

KpHCTaHHquCKOﬁ peI_HéTKI/I OKCHJOB a30Ta U HUX

JPEBECHOTO YTOJIbKa B HEM.
JlabopaTopHble ONBITHI. 1.
XuUMUYecKrue  CBOMCTBA  a30THOM
KHUCJIOTBI, KaK AJICKTPOJIUTA

(bu3nYeCKUMU U XUMUYECKUMH CBONCTBAMH.
Xapaxkmepuzoéamv  cocTaB, (UINYECKUE U
XUMHUYECKHE CBOICTBa a30THOI KHUCIIOTBHI Kak
NEKTPOJINTA, NPUMEHEHUE C HCIOJIb30BAHUEM
pyccKoro (pOAHOTO) SI3bIKA U SI3bIKa XUMUH.

3anucvlieams ~ MONEKYJSIPHBICE W HOHHBIC
ypaBHEHUs peaxuui, XapaKTepU3YIOIIHe
XMMHYECKHE CBOMCTBA a30THOW KHUCIOTHI Kak
ANEKTPOJIUTA.

Ilposooums,  Haba00amv W ONUCHIBAMD

XUMUYECKUM HKCIIEPUMEHT, XapaKTePU3YIOIIHUI
CBOIWCTBA a30THOW KHCJIOTHI KaK AJIEKTPOJIUTA, C
COOTIOICHUEM TIPABHII TEXHUKH O€30MacHOCTH.
Xapaxmepu3z06amba3z0THYIO KUCIOTY KaK
OKHCIIUTENb.

Cocmasnamo yYpaBHEHUS OKHUCIIUTEIHHO-
BOCCTAHOBUTEIBHBIX peakiuii,
XapaKTEePU3YIONIUX  XHUMHUYECKHE  CBOWCTBA

a30THOM KHCJIOTHI KaK OKHCIIMTENS, C ITOMOILBIO
3JIEKTPOHHOTO OajnaHca.

IIposooump, Habnrooams U ONUCHIBAMb
XUMHYECKUH DKCIEPUMEHT, XapaKTepHU3yIOIIUn
CBOMCTBA a30THOM KHCIIOTHI KaK OKHCIIHTEIS, C
COOIOICHUEM TIPABIII TEXHUKH 0€30MaCHOCTH

30

®docdop u ero
COE/IMHEeHUS

docthop, crTpoeHne ~aTtomMa U
aiorponust. Docunpl. DochuH.
Oxcup dochopa(V) u
oprodochopnas kucnora. DocdaTtsi.
dochopHbie ya00peHusl.
WacekTunuael.

JemoncTrpanuu. OGpa3ibl
MPUPOIHBIX coeanHeHui pocdopa.
I'openue docdopa Ha Bo3ayXe U B

Xapaxmepuzosams ~ CTpOEHHE,  aJUIOTPOIHIO,
¢busnyeckue M XUMHYECKHUE CBOWCTBA,
moilyueHne u  npuMmeHeHue  ¢ocdopa ¢

WCIIOJIb30BAaHUEM PYCCKOTO (POJHOrO) s3bIKa U
A3bIKA XUMUU.

CaMOCTOATENbHO Onuchi6ams CBOWCTBA OKCHUJL
docdopa(V) Kak KUCIIOTHOTO OKCUA U CBOMCTBA
opTohochOpHON KUCTOTHI.

HUnnrocmpuposams 3TH CBOMCTBA ypaBHEHHUSIMU

§19 ymp

1,3,9-
12,18,19




kuciopoze. [lonmyyenue 6enoro
(docdopa u UCTIBITAHHE €TO CBOICTB
JlaGopaTopHbie ONBITHI.
1.KauecTBennble peakiuu Hadochat-
WOH.

COOTBETCTBYIOIIMX PEAKIUH.
Ilpogooums,  nabmwooams W
XUMHUYECKUN SKCIIEPUMEHT C
MIPaBUJI TEXHUKU 0€301TaCHOCTH.
Pacnosnasame docdaT-noHbI

ONUCHIBAMD
COOII0IEHUEM

31 Ob6mas OOmmas xapakTepuCcTUKa 3JIeMEHTOB | [lasamb  00IIyI0  XapaKTepUCTHKY aromawm, | §20 yup7 | 1,3.9-
XapaKTEPUCTUKA IV A- rpynmsl: ocobeHHOCTH MPOCTHIM BELIECTBAM U COEAMHEHHSIM DJIIEMEHTOB 12,18,19
aseMeHToB [V A- CTPOEHMS aTOMOB, ITPOCTHIX BemiecTB | [V A- rpynmsl B 3aBUCUMOCTU OT MX IOJIOKEHUS
TPYIIIBL. YTIEPOX U COCIMHEHHUU B 3aBUCUMOCTH OT B [Ieproauyeckon cucreme.

II0JIO’KEHHUS DJIIEMEHTOB B Xapaxmepuzoeams ~ CTPOEHHE,  AJUIOTPOIIUIO,
[lepuonnueckoii cucreme. Yriepos. | ¢Gusndeckue W XHUMHUYECKHE CBOMCTBA,
AnnotponHble MOIU(pUKALIUU: MOJTyYeHHEe U IpUMEHEeHrne aMOp(HOTO yriepoaa
anMas, rpaduT. AMOP(QHBIA yIiiepos | ¥ €ro COPTOB C HCIOJB30BAHUEM PYCCKOTO
U €r0 COopTa: Ca)ka, akTUBUPOBAHHBIN | (POIHOIO) A3bIKA U A3bIKA XUMHU.

yroibs. AxpcopOumst. XuMU4ecKue Cpasnusams CTpOEHHE M CBOWCTBA ajiMaza U
CBOICTBa yIJiepoa. rpagura.

Kokcoxummueckoe npousBoacTBO U | Onucbl6ambOKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
ero npoaykuus. Kapousl. CBOICTBa yIJiepoa.

JdemMoHcTpanum. Komnnexkuust | Ilposooumey, Habnrooams U ONUCHIGAMb
«O0pa3Lpl NPpUPOJHBIX COCAUHEHUN | XUMHUYECKMM JKCHEPUMEHT C COOJIIO/IEHHEM
yrnepoga».  Iloptper  H.  JI. | mpaBus TeXHUKU 0€301MaCHOCTH

3€JIMHCKOTO. [Tornomenue

AKTUBUPOBAHHBIM yIJIEM

pPacTBOPEHHBIX BEILIECTB WM Ta30B.

YeTpolcTBO IpOTUBOrasa

32 Kucnoponconepkamue | Okeun  yranepopa(ll):  crpoenme | Xapaxmepuzoéams — coctaB, ¢usndeckue u | §21 ymp7
COCIMHEHUS YIJIEPOAA | MOJIEKYJbl, TOJIYyYEHHME M  €ro | XMMHUYECKHe CBOIICTBa, MIOJIy4YEHUE u

cBoiictBa. Oxcupa yriaepoxa(IV) ): | mpumeHnenue OKCHJIOB yriaepoaa c
CTPOEHHE MOJIEKYJIBI, IOJYYEHUE U | UCIOJIB30BAaHUEM PYCCKOro (pOJHOrO) s3bIKa U

€ro CBOWCTBA. YTOjbHas KHUCIOTA.
Commn YTOJIBHOM KHCIIOTBI:
KapOOHAaThl W  THJAPOKApOOHATHI.
TexHuueckas v numieBas coja.

SI3BIKA XHUMUH.
Yemanaenueamo MIPUYNHHO-CJICICTBEHHBIC
CBS3M MEXIY BUIAMH XHMHUYECKUX CBS3EH,
TUTIAMU ~ KPUCTAJUNIMYECKUX  PEIIETOKOKCHIOB
yriaepoaa, ux (GU3NYECKUMU U XUMHYECKHUMH
CBOWCTBAaMH, a TAK)KE IPUMECHEHUEM.

Cobnrooams TIpaBUIIa TEXHUKUA OE30MAaCHOCTH

IIpH UCIIOJIB30BAHUU IICYHOT'O OTOIIJICHUA.




Okasviéams TEPBYIO MOMOUIb MPU OTPABICHUU
yrapHbIM I'a30M.

Xapaxkmepuszoéams ~ cocTaB, (QHU3IUYECKUE U
XUMHYECKHE CBOICTBA, MOJIyuyeHue u
IIPUMEHEHHUE YTOJIBHOM KHUCIOTBI U €€ CcoJel
(kapOboHaToB u TUIPOKApOOHATOR) c

HCIIOJIb30BAHUEM PYCCKOIO (pOJHOIO) s3blKa U
SI3bIKA XUMUH.

HUnnrocmpuposams 3aBUCUMOCTb CBOMCTB COJIEH
YTOJIbHOM KUCIIOTHI OT UX COCTaBa.

Ilposooums,  Haba00amv W ONUCHIBAMD
XUMHAYECKHH OKCIIEPUMEHT C COONI0IeHHEM
MIpaBWJI TEXHUKH 0€30IacHOCTH.
Pacnosnasamp xkapboHAT-HOH.
Buinoansameo pacyéThl o XUMHUYECKUM
dbopmyam
U ypaBHEHUSM peaklHil, MNPOTEKAIIUX C
ydacTuem
COCIMHEHMM yriaepoaa
33 IIpakTHyeckasn [Tony4yenue, cobupanue u Ilonyuams,  cobupamv  u  pacnosuasams | Ctp. 115
pabora Ne 5. pacro3HaBaHUe YTIIEKUCIIOTO rasa. yrIeKucHbid ra3 Obpawamovcs ¢ 1a00PaTOPHBIM
«[Tomyuenue N3yueHne pacTBOPUMOCTH o0opy0BaHUEM U HarpeBaTelIbHBIMU
YIJIEKUCIIOTo Ta3a U YTJIEKUCIIOro ra3a B BOJIE U npubopaMu B COOTBETCTBHHM C MPaBHJIAMHU
U3y4YEHHE €r0 CBOMCTB» | XapaKTePHCTUKA KUCIOTHBIX TEXHUKU 0€30IacHOCTH.
CBOWCTB yTrOJIbHOW KUCJIOTBI. Habniwoams w1 onucvleams ~ XUMHYECKUI
KauecTBeHHas peakius Ha HKCHEPUMEHT C MOMOILBI0 PYCCKOTO (POAHOIO)
KapOOHAaT- U TUAPOKAPOOHAT-MOHBI | SI3bIKA W SI3bIKA XUMHH.
@opmynuposams  BBIBOABI 1O  pe3yjibTaTaMm
MIPOBEIEHHOTO HKCIIEPUMEHTA.
Compyonuyams B Tporecce  y4deOHOTro
B3aMMOJICHCTBHS ITPU paboTe B rpymmax
34 YrneBor1opoasl. Heopranunueckue u opranuueckue Xapaxkmepuzoéams 0COOCHHOCTH cocTaBa M | §22 ymp
BELIECTBA. YTJIEBOAOPOBI. CBOWCTB OPraHMYECKUX COCTUHEHUH.
XUMUYECKOE CTPOEHUE Paznuyams  mipenenbHble M HENpEIENbHBIC
OpPTraHUYECKUX BEIIECTB, KaK YIJ1€BOJIOPO/IBI.
MOPSAZIOK COETMHEHUS aTOMOB B Hazvisamo u 3anucvleamo (hopmyIibl

MOJICKYIJIC 11O BAJICHTHOCTH.

(MONEKyIsApHBIE U CTPYKTYPHBIE) BaXXHEHIINX




Meran, 3TaH, KaK MpeaeabHble
YIJIEBOAOPO/Ibl. DTUJIEH U alleTHIIEH,
Kak HerpeaesibHbIe
(HEHACBHIIIIEHHBIE) YTIICBOIOPOIBI.
l'openue yrneBonoponos.
KauecTBenHble peakiuy Ha
HETIPEIEIbHBIEC COCIUHEHUS.
JdemoncTpanuu. Mojienan MoJIeKyI
METaHa, ITaHa, 3TUJICHA U
anetwieHa. Bzaumoaencreue
3TUJIEH ¢ OPOMHOM BOJION U
pacTBOpOM MEpMaHTraHaTa KaJusl.

MPEICTABUTENIEH YTIIEBOIOPOIOB.

Ilpeonazamep SKCIEPUMEHT IO PACIIO3HABAHUIO
COCIMHEHUI HETIPEIeTLHOTO CTPOCHUSI.
Habnwoamo 3a XOIOM XUMHYECKOT'O
9KCIIEPUMEHTA, OMHMCHIBATh €T0 U JIeJIaTh BHIBOIBI
Ha OCHOBE HAOJIIOAEHUHN.

Qukcuposams  Pe3yNbTAaThl IKCIEPUMEHTA C
MTOMOIIBIO PYCCKOTO (POJIHOTO) SI3bIKA, & TAKIKE C
MTOMOIIBI0 XUMUYECKUX (DOPMYIT U ypaBHEHUH.

35 Kucnopoxnconepxa- OTUIOBBIN CIUPT, €T MOJIyYEHUE, Xapaxkmepuzoeamuo CIIUPTBHI, Kak | §23 ynp8
M€ OpraHUYeCKHe IpUMEHEHHE U (PU3HO0IOrHYeCcKOe KHCIJIOPOJCOAEPKALLIE OpraHU4eCcKHe
COCIUHEHU neucTere. TpexaroMHBIN CIUPT COCAUHEHHS.

rimuepuH. KauecTBeHHas peakuys Knaccuguyuposames cniupTsl 10 aTOMHOCTH.

Ha MHOI'OATOMHBIE CIIUPTHI. Has3zvieamo IIPEACTaBUTENEH OJIHO- U

VYKcycHas — IpeACTaBUTENb Kilacca TPEXAaTOMHBIX CHUPTOB M  3allUCHIBaTh U3

KapOOHOBBIX KUCIIOT. (hopMyIIBI.

Jemoncrpanuu. Obume Xapaxkmepuzosambo KHUCJIOTBI, KaK

XMMHUYECKUE CBOMCTBA KUCIIOT Ha KHCJIOPOACOAEpKaIne OpPraHUYECKHE

IIPUMEpPE YKCYCHOM KUCIIOTBHI. COEIMHEHUS.

KauectBennas peakuus Ha Hazvigams 1npencraBuTeneil NpeAeNbHBIX U

MHOT'OaTOMHBIE CITUPTHI. HemnpeAeabHbIX  KapOOHOBBIX  KHCIOT U
3aMnMchIBaTh U3 GOPMYJIbL.

36 Kpewmnnii u ero Kpemnnii, ctpoeHue ero atoma u Xapaxmepuszoeams  cTpoeHue  aromoB U | §24 ymp3
COEIMHEHUS cBoiicTBa. KpemHuii B npupoze. KPUCTAUIOB,  (U3WYECKHEe M  XHUMHUYECKHE

Cunmunune! v cuiiad. OKceuj
kpemuus(IV). Kpemuuesas kucinora
U €€ COoMu.

Hemouncrpanun. Komiekuus
«O0pa31pl TPUPOTHBIX COSTMHEHUI
kpemHus». Komnekuus crekina,
KEpaMHKH, [IEMEHTA U U3 U3
HUX.

CBOMCTBA, NOJIy4Y€HUE U NPUMEHEHUE KPEMHUSA C
HCIIOJIb30BAHUEM PYCCKOTO (POJIHOrO) s3bIKa U
A3bIKA XUMHH.

Ycmanasnuseamo IIPUYUHHO-CJIE/ICTBEHHBIE
CBA3M MEXIYy CTPOEHHMEM aroMma, BHUIOM
XUMUYECKOHN CBSA3H, TUIIOM KPUCTAJUINYECKON
PEIIETKH KPEMHUS, €ro GU3NIECKUMU
XUMHYECKHMH CBOMCTBaMH.




Bvinoansams ~ pacuérel 1O XUMHUYECKUM
dhopmynam

U YpaBHEHHUSM peaklUMi, NPOTEKaoIUX ¢
y4acTHEM

KPEMHUS U €70 COSUHEHUMN.

Xapaxmepuszoeams  cocTaB, (u3nyeckue u
XUMUYECKUE CBOMCTBA, MI0JIyuYeHue u
MIPUMEHEHHE COEIMHEHU I KpEMHHUS c
WCIIONB30BAHUEM PYCCKOTO (POJHOTO) Si3bIKA U

SI3bIKa XUMUHU.
Cpasnueamsv TUOKCUJIBI YTIIEPOAA U KPEMHHUSL.
Onucvléamb  BaXXHEWILIME TUIBI MPUPOIHBIX
COCIMHEHUI KPEMHUSI KaK OCHOBHOT'O JIEMEHTA
JTUTOCHEPHI.

Pacnosznasams cunukar-uon

37 CunukarHas IIpou3BonacTBO CTEKIIA U Xapakmepu3zosamb CUINKATHYIO §25 ymp
IPOMBIIIIEHHOCTh nemenTa. Ilpoaykuus cuiukaTHOR MPOMBIIICHHOCTh M €€ OCHOBHYIO MPOIYKIIHIO.
MPOMBIIIIEHHOCTH: OIITHYECKOE Yemanasnusams aHaIOTHH MEXY Pa3TUUHBIMU
BOJIOKHO, Kepamuka, papdop, OTpACISIMH CHIIMKATHON TIPOMBIIIIEHHOCTH
¢asHc. OnTHYECKOE BOJIOKHO.
Hemoncrpaumnu. Komiekuus
MPOAYKIIUHN CUIMKATHOM
MIPOMBIIIICHHOCTH.
BuneodparmenTs! u crnaiast
«IIpon3BOJCTBO CTEKIIA U IEMEHTA.
38 [Tomyuenune Hemerainnsl B mpupoze. Onucvieams HAXOKIACHNE HEMETAIIIIOB B §26 ymp
HEMETaJIOB @®paxiroHHas MEPETOHKA KUAKOTO | TIPUPOJIC.
BO3/yXa, KaK CIIOCO0 MOIy4eHUs Xapaxkmepuzoeamv  (HpaKIMOHHYIO TIEPETOHKY
KHCJIOPOAa, a30Ta, aproHa. KHJIKOTO BO3TyXa, KaK COBOKYITHOCTb
[Tonmyuenue pochopa, KpeMHus, (U3NYECKUX MPOLIECCOB.

XJI0pa, noJa. DIEKTPOJIN3

pacTBOpOB.
JdemoHcTpanmu. Komnekuus
«IIpuponnsie COEIMHEHUS

HemeTaioBy. BuneodparmenTsl u
cnaiiapl «PpakIMOHHAsS NEPETOHKA

Apeymenmuposams OTHECEHUE AKTUBHBIX
HEMETAJJIOB K OKUCIUTENIBHO-
BOCCTAHOBUTEIBHBIM TPOIeccaM




JKHJIKOTO BO3/TyXa.
BuneodparmenTsr u ciaiiapi
«Tomyyenune BOIOpOJA, KHUCIOPOAA
U TaJlOTEHOB DJICKTPOJUTHUYECKUM
CIIOCOOOMY

39 [Tonyuenue [Tonyyenue  cepHoit KHUCJIOTBL: | Xapaxmepuzoeams XAMU3M, ChIPbE, anmaparypy, | §27 ymp
BaXHEMIINX CBIpbE, XUMHU3M, TEXHOJIOTMUYECKAs | HAyYHbIE IPUHLIMIIBI U IPOTYKIIHIO
XUMHUYECKUX CXema, METOJl KHISIIIEro  CJos, | IPOU3BOJICTBA CEPHOM KUCIIOTHI.
COEIMHEHUI IIPUHLIMIIBI teriooomena, | Cpasnueams IPOU3BOJICTBO CEPHOM KUCIOTHI C
MPOTUBOTOKA U UUPKYJISIIUU. | TPOU3BOACTBOM aMMHaKa
Oneym.
IIpou3BoncTBO amMMuaka: ChIPbE,
XUMH3M, TEXHOJIOTHYECKAs CXeMa.
JdemoHcTpanmu.
Mogenu anmapatoB AJist
MIPOU3BOJCTBA CEPHOU KUCIIOTHI.
Mopens kunsniero cinos. Mozaeins
KOJIOHHBI CHHTE€3a aMMHaKa.
BuneodparmenTst u crnaitapt
«IIpon3BOICTBO CEpPHON KUCIIOTBI.
BuneodparmenTst u cnaisi
«I[IpousBoncTBO aMMHaKay.
Konnexuus «Cpipb€ 115 OTy4YEHUS
CEPHOU KUCIIOTBD».
40 O0600611eHue 10 TEME VYpok-ynpaxHeHHe ¢ IIpo6ooums OUEHKY COOCTBEHHBIX IOCTIKEHHHA | 3BIL CTP
«Hemeramnsl u ux UCIIOJIb30BaHUE CAMOCTOSTENBHON B YCBOECHUU TEMBI.
COCAMHCHU A paboThI MO BBHITTOJIHEHUIO Koppexmupoeamp cBOM 3HaHUS B COOTBETCTBUU
IIPOBEPOUYHBIX TECTOB, 3aJaHUN U C INITAHUPYEMBIM PE3YJIBTATOM
YIOPaKHEHU. Ionyuams  xumMudeckyro  uHopmanuu U3
Pa3IMYHbIX HCTOYHUKOB.
Ilpeocmasnams  WHPOPMALIUIO 1O  TEMeE
«Hewmertamibl» B BUJE TaOIUI], CXEM, OIOPHOTO
KOHCIIEKTa, B TOM 4YHCIE€ C HPUMEHEHUEM
cpencts UKT.
41 KonTpoubHasi padot Ne 2 o teme «HemeTasibl M X cOeJHHEHUSD

MeTaniabl 1 ux coequnenus (17 )
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ITonoxenne MeTaJIoB
B [leproanueckon
cUCTEeME, CTPOCHHE
aTOMOB U KPHUCTaJJIOB

Ilonoxenue
[Tepuonuueckoit cUCTEME
XuMHYecKux aaementoB . N
MenpeneeBa, CTpOCHUE UX aTOMOB U
KpUCTAJUIOB. MeTallinyeckasi CBSI3b
U METAJUIMYeCKas KpHUCTaJIMYecKas
pemiéTka. Du3nyeckue CBOWCTBA
METaJIJIOB: AJIIEKTPO- u
TEIJIONPOBOAHOCTh,  OTPaXKAIOIIAs
CIIOCOOHOCTD, IUIACTUYHOCTb.
CruiaBbl 4Y€pHBIE U [IBETHBIC

MCTAJ1IJIOBB

O0vscHAMb, 9YTO TAKOS METAJLIBI.

Paznuuams $Hopmbl CylIeCTBOBaHMSI METaJUIOB:
3JIEMEHTHI U MPOCTHIE BEIIECTBA.
Xapaxmepuzosamv  XUMHUYECKHUE  DJIIEMEHTbI-
METaJUIbl N0 MX mnoJjiokeHuto B [lepuonnueckon
cucteme J[. 1. Mennaeneena.

Ilpocnosuposamu CBOICTBA HE3HAKOMBIX
METAUIOB MO MoJiokeHuto B Ilepuogmyeckoii
CUCTEME XMMHYECKUX osieMmeHtoB J[. W.
Menneneena.

Yemanasnusamo MIPUYUHHO-CJIEICTBEHHbIE
CBA3M MEXIY CTPOCHHUEM aTroMa, BHJIOM
XAMHYECKOM CBSI3H, THIIOM KPHUCTAJLIMYECKOU
pPEIETKH METa/NIOB — IPOCTBIX BEIIECTB M UX
COCJIMHEHU

§28 ynp

1,2,,3,13
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O01Me XUMUYECKHE
CBOMCTBA METAJIOB

Meramibl  Kak ~ BOCCTAaHOBUTEIH.
DNEKTPOXUMHUYUECKUM pan
HaIpsHKEHUN. B3anmopeicteue
METAJIOB c HEMETaJlIaMHU,
OKCHJIAMH, KHCIIOTaMH,  COJISIMH.
ATOMUHOTEPMHSI.

JdemoncTpaumnu. B3saumopenicrsue
HATpHUs, JIUTUS U KaJbLHs C BOJOM.
['openue HaTpusi, MarHus U Kene3a B
Kuciopoge. Bcenbimka TepMUTHOU
cMecu.  BzaumopeiictBue  cMmecu
MOPOIIKOB CEPBI U KeJie3a, [IMHKA U
cepel. B3anmoneicTBue amrOMUHHUS
C KHUCJIOTaMmu, IIeJIo4aMud W BOJOM.
B3anmoneiicteue xenesa U MEAU C
xJopoM. BsammopeiictBue meaum ¢

KOHILIEHTPUPOBAHHOM cepHoi
KUCJIOTOM W a30THOW KHCIIOTOH
(pa3baBieHHOM u
KOHIICHTPUPOBAHHOH).

JlabGoparopHbie ONBITHI.

Obvsicuame,
METaJUIOB.
Ipumenamo €ero
XMMHYECKUX  CBOWCTB
METAaJIJIOB.

Obob6wams  cUCTEMY XHUMHUYECKUX CBOMCTB
METAJJIOB KaK «BOCCTAHOBHUTEIbHBIE CBONCTBA.
Cocmasnamo MOJICKYJISIPHBIC ypaBHCHHS
peakuui,  XapaKTepU3YIOIIMX  XUMHUYECKHE
CBOWCTBA METAUIOB B CBETe Yy4YeHUs 00
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX MPOIIECccaX,
a peakIuu ¢ y4aCTHEM  DJIEKTPOJIWTOB,
MIPEJICTaBIATh TAKKE U B MOHHOM BH/JIE.
Habnwoams w onucvieames peakuu MEXIy
BEILIECTBAMHM C IOMOIIBIO PYCCKOTrO (POIHOTO)
SI3BIKA U SI3BIKA XMMHH.

CamMocTosATENBHO npoeooumy OTIBITHI,
MOJATBEPKIAIONINE  XUMHUYCCKUE CBOICTBa
METaJJIOB C COONIOACHHEM TMPaBUI TEXHUKH
0€30MacHOCTH

4qTO  TaKOC€ AKTHBHOCTH

paa

JIA XapaKTCPUCTHUKU
IIPOCTBIX BCIICCTB-

§29 ymp

9,19,22




1.B3anmonelictBue JKeesa C
pactBopoM cynbdata meau(Il)
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O06mras
XapakTEPUCTHKA
IICJIOYHBIX MCTAJIJIOB

CrpoeHne aToMOB U  IPOCTHIX
BEIIECTB. 3aBUCUMOCTh (PHU3HYECKUX
M XUMHYCCKHX CBOMCTB IIEIIOYHBIX
METAUIOB OT 3apsAJioB  SJAEp UX
aToMOB.OKCHUJIBI ¥ THUJIPOKCHUIBI
IIEJIOYHBIX METaJIJIOB, X
MOJy4€HUE, CBOMCTBA, IPUMEHECHHUE.
Baxneiimme conu MIEITOYHBIX
METaJIJIOB, WX 3HA4YCHHE B JKUBOU U
HEKMBOM TIPUPOJIE W B  KU3HU
YyeJioBeKa.

demoncrpanun. Oxpacka rjaaMeHu
COCIUHCHMSIMU IICIOYHBIX

METaJIJI0B

ObvscHAmMbs STAMOJIOTHUIO HA3BaHHWS TPYIIIBI
«IIETTOYHBIC METAJLTBIY.

Jlasamy 0OIIYI0 XapaKkTEPUCTUKY IICIIOYHBIM
MeTaJlaM 0 UX MOJO0XKEeHUI0 B Ilepnoanyeckoii
cCUCTEME XMMH4YEeCKuX osieMmeHtoB J[. W.
Menneneena.

Xapaxmepuzoeams CTpOCHHE, (QUINYSCKUE U
XMMHYECKHUE CBOWMCTBA IIEJIOYHBIX METAVIOB B
cBeTe 00111ero, 0COOEHHOI0 U €IUHUYHOTO.
Ilpeockaszvieamsy (pU3NUECKHE W XUMHUYCCKUE
CBOWMCTBA OKCHJIOB M THJAPOKCHIOB IIEIOYHBIX
METaJUIOB Ha OCHOBE MX COCTaBa U CTPOEHHUS U
MOJITBEPK1aTh MIPOTHO3bI YpaBHEHUSIMU
COOTBETCTBYIOIIMX PEAKIIMIA.
Ilposooums  pacy€rel 1O
dbopMynaM U ypaBHEHUSM peaKIInid,
MPOTEKAIOIIUX C YJACTHEM IICIIOYHBIX METAJJIOB
U UX COeIUHEHHUH.

XUMHUYCCKUM

§30 ymp

9,14,15,
19,20

46-
47

Oomas
XapaKTEPUCTHKA
IICJIOYHO3EMEIIBHBIX
METaJIOB

CrpoeHne aToMOB U  MPOCTHIX
BEIIECTB. 3aBUCHUMOCTh (PU3NYECKUX
Hu XUMHYECKHUX CBOMCTB
[IEJIOYHO3EMENIbHBIX METaUIOB  OT
3apssioB saep ux aroMoB.OKCHUIIBI U
TUAPOKCHUIIBI  IIEIO0YHO3EMEIbHBIX
METAJUIOB, UX IOJy4E€HHE, CBOMCTBA
U TpUMeHeHue. Baxheinmue conu
METOYHO3EMENBHBIX METAJIOB, HX
3HAQU€HHE B TNPUPOJAE U KU3HU
YeJI0BEKa. Kap6onartsr u
TUIPOKApOOHATHI KAJIBIIUS.
JdemoncTpanuun. OKpacka IjIaMeHu
COCAMHEHUSIMHU MIETOUYHO3EMETBHBIX
MeETaJUI0OB. | aleHne u3BECTH BOJIOI.
JlabGoparopHbie

O0vsicHamb STUMOJIOTUIO Ha3BaHUS TPYIIIBI
«UIETOYHO-3EMENIBHBIE METAILIBIY.

Jlasams o0m1yr0 XapakTepucTUKY Metayuiam ITA
rpynnsl (IETOYHO-3€MENbHBIM METallJIaM) 10 UX
noysokeHntro B [lepumonmueckoil  cucreme
XUMHUUYecKux djiemeHToB 1. 1. Menpeneena.
Xapaxmepusosamb CTpoeHHE, (U3UUECKUE U

XUMHUYCCKUC CBOﬁCTBa H_[éJ'IO'-IHO-?)eMeJ'H)HBIX
METAJJIOB B CBETE OOIIEro, OCOOEHHOIO U
€IUHUYHOTO.

Ilpeockaszvieams (puU3MUEeCKHe W XUMHUYECKUE
CBOICTBA OKCUJIOB U TUIPOKCHIOB METAIIOB [IA
IPYINIbl HA OCHOBE MX COCTaBa M CTPOECHUA M

noomeepxcoams  TIPOTHO3bl  YpaBHEHUSMU
COOTBETCTBYIOIIMX PEAKLIMA.
Ilposooums ~ pacd€Tsl TO  XHMHYECKHM

§31 ymp

9,14,15,
19,20




onbIThl. | Ilonydyenue n3BectkoBoit
BOZIbI U OIIBITHI C HEH.

dbopmynam u YpaBHEHUSIM peaxuui,
MPOTEKAIOIIUX C YYaCTUEM LIEIOYHBIX METAJIJIOB
U UX COeIUHEHNN

48 KécTkocTh BOIBI U XKéctkocte BOAB: BpeMeHHas u | OOvsACHAMb, YTO TAKOE KECTKOCTh BOJBIY. §32 ymp
CIIOCOOBI €& nocrosiaaast. CriocoObl ycrpanenus | Pasiuuams  BPEMEHHYKD M IOCTOSHHYIO
YCTpaHECHUSA BpeMeHHOU kEcTKOCTH. (CrocoObl | KECTKOCTh BOJBI.

yCTpaHEHUs OCTOSIHHOM | [Ipednacams cnocoObl yCTpaHEHMsI KECTKOCTH
KECTKOCTU. VOHUTBHL. BOZIbI

JleMOHCTpaLuH. [Monyuenue | [lpo6odums,  nabrmooams U ONUCLIBAMD
HKECTKOM BOJBI B3aMMOJICHCTBUEM | XUMHUECKHH 3KCIEPUMEHT, C COOJIIOJICHHEM
YIJIEKKCIIONO ¢ W3BECTKOBOM BOJOM. | MPABUII TEXHUKH O€30IIaCHOCTH.

VYcerpaneHue BpeMEHHOM KECTKOCTH

KUIITYEHHEeM M JOOaBKOW  COJBI.

VYcrpaneHre NOCTOSTHHOM KECTKOCTH

no0aBko conubl. MOHUTHL U

IIPUHLINII nux JNEUCTBUSA

(BumeodparMeHr).

49 IIpakTHueckasn [Tonydenne xECTKON BOMBI Honyuams,  cobupamv W pacno3naéams | CTP
pabora Ne 6. B3aMMO/JICHICTBUEM YIJIEKHUCIIOTO C yraekucnbiil ra3 Obpawamscs ¢ 1a00paTOPHBIM
«ITonyuenne xecTKon U3BECTKOBOM BOJOM. Y CTpaHEHHE 000opyI0BaHUEM U HarpeBaTelIbHBIMU
BO/JIBI U CIIOCOOBI €€ BPEMEHHOM KECTKOCTH KUMIYEHUEM | MpUOOpaMU B COOTBETCTBHUM C IpaBUJIaMU
YCTpaHCHU» 1 100aBKOM cofibl. Y CTpaHEeHHE TEXHUKU 0€30MacHOCTH.

MTOCTOSIHHOM %KECTKOCTU J00aBKOM Habniooams n  onuceiéamv ~ XUMHUYECKUUN
COJIBI. HKCHEPUMEHT C MOMOIIBIO PYCCKOTo (POAHOTO)
UcnpiTanue KECTKOU BOJIBI | I3BIKA U A3bIKA XUMHH.
pacTBOPOM MBLIIA. Dopmynuposams  BBIBOABI 10  pe3yjibTaTaM
MIPOBEJIEHHOT'O SKCIIEPUMEHTA.
Compyonuyams B TIpoliecce€  y4eOHOTO
B3aMMOJICHCTBUS MpU paboTe B IpyIIax

50 AIOMUHUI U ero CoenvHeHNs amOMUHUS B NPUPOJE. | Xapakmepuzoeams ATFOMAHHAN o ero| §33 ynp | 9,14,15,

COCIMHECHUSA XUMHUYECKUE CBOMCTBA ANIOMUHUA. | TIoJoXeHuto B [lepuoguueckoid  cucteme 22

Oco0EeHHOCTH OKCHJIa U THAPOKCH 1A
ATTFOMHHUS KakK aM(dOTEpHBIX
coequHeHni. BaxkHewmnme conu
IIOMUHUS (XJIOpU, Cynbdar).

XUMHUUYecKuX djiemeHToB . 1. Menpeneena.
Onucvleamb ~ CTpOEHUE, ¢busnueckue H
XUMUYECKHUE CBOMCTBA AIFOMUHUSA, TTOATBEPIKIAs
UX COOTBETCTBYIOIIMMH YPABHEHUSIMH PEAKIIMIA.




demoncrpanun. Kosiekius
MIPUPOIHBIX COSAMHEHUIN
amromMuHMs. BuneodparmMeHTs U
cinanapl «OKCHUI aTFOMUHUS U €70
Moaudukanumy. [lomydeHue
aM(pOTEepHOTO THIPOKCUIA
AJIFIOMUHUS U UCCIIEOBaHUE €r0
CBOMCTB

Obvacuams JIBOMICTBEHHBIN XapakTep
XUMUYECKUX CBOMCTB OKCHJIa W TUIPOKCHAA
AIFOMUHUSL.

Konxpemuzuposamo ANEKTPOIUTHYECKOE
MIOJIy4YEHUE METAIUIOB OIMCAaHUEM IIPOU3BOJICTBA
AITFOMUHHSL.

Yemanaenusamo 3aBUCUMOCTh obmacreit
MIPUMEHEHUSI ATIOMHUHHMS U €ro CIUIaBOB OT
CBOMCTB.

IIposooumo pacu€Thl o XUMHUYECKUM
bopmynam u yYpaBHEHHSM peaKImid,
MPOTEKAKIIUX C YYaCTHEM AJIOMUHUS U €ro
COEIMHEHU N

51- Keneso u ero OCc00OEHHOCTH CTPOCHHMSI aTOMa Xapaxmepuzoeams  mONIOKeHHE  JKkene3a B | §34 ymp | 9-
52 COEINMHEHUSI xenesa. JKene3o B mpupoe. [Tepuoanueckoii CHUCTEME XUMUUYECKUX 14,21,18
Baxueiime pypl xene3a. Okcuabl snementoB JI. M. MenzaeneeBa, 0COOCHHOCTH
Undposas u rugpokcu sl xeneza(ll) u (110). CTPOEHHUs aTOMa.
nabopatopuaRELEON Comu xene3a(Il) u (I1I). Onucvieams ~ (U3NUECKUE U XUMHUYECKUE
Hud¢posoii O6HapyxeHre HOHOB KaTHOHOB CBOICTBA Kenesa, TIOATBEPIK1ast 170'¢
NAaTYNKIABJIEHUS Jeje3a B pacTBOpe. 3HaUeHUE COOTBETCTBYIOIIMMH YPAaBHEHUSIMU PEAKLIUM.
COETMHEHUII JKenesa. ObvscHamb HAIUYUE IBYX TE€HETUYECKUX PAJOB
JlaGopaTopHbIe ONbBITHI. coenuHenuil sxenesa Fe*' u Fe’' .
1. ITomyueHue ruIpoKCUI0B Yemanasnusame 3aBUCUMOCTH obnacreit
xene3a(Il) u (II1). 2.KauecTBeHHBIE IIPUMEHEHHUSI JKEJI€3a U €T0 CIUIaBOB OT CBOWCTB.
peaKkIy Ha KaTHOHBI Kelie3a Ilposooums ~ pacu€Tsl Mo  XUMHYECKUM
dbopmynam u YpaBHEHUSAM peakiuid,
MPOTEKAIOINUX C Y4YaCTHEM IKeJIe3au €ro
COEIMHEHHU.
Habnwoams W onucviéames peakuu MEXIy
BEILIECTBAMHU C MOMOIIBIO PYCCKOTrO (POIHOTO)
SI3BIKA U SI3bIKA XUMUU
53 IIpakTnueckas Pemenue HKCMEPUMEHTAIBHBIX | DKCIIEPUMEHTAIBHO  UCCIe008amb  CBOMCTBA | CTP 13,18,22
padora Ne 7 3aJa4  HA  pPACMNO3HABAaHWE M | METAJUIOB W HMX  COCAUHEHWH,  pelarh
«Pemenue MOJYy4YEeHUE  METAUIOB U MX | 3KCIEPUMEHTAIbHBIC 3a/1a4U 10 TEME
JKCHEPUMEHTAIBHBIX COETMHEHU I «Mertanmibiy.

3a7a4 I10 TEME

Pabomamu ¢ nabopatopHbIM 000pyIOBaHUEM H




«MeTamibl»y

HarpeBaTeIbHBIMH MPUOOPAMHU B COOTBETCTBHUU C
[IPaBUJIAMH TEXHUKH 0€30IT1aCHOCTH.

Habnooams  CBOWCTBA  METAIOB U HX
COCMHEHUI U SIBJIICHHUH, TPOUCXOIAIIMX C HUMH.
Onuceléams ~ XUMHYCCKHH  DKCICPUMEHT €
MIOMOIIBI0 PYCCKOTo (POJHOrO) sI3bIKa M S3bIKA
XUMHH.

Dopmynuposams  BBIBOABI TIO0  pe3yJbTaTam
MIPOBEJICHHOTO YKCIIEPUMEHTA
Onpeodenams (ucxons U3 y4yeOHOM 3aaaun)

HGO6XOI[I/IMOCTI~) HCITIOJIb30BAaHUA Ha6JHOIIeHI/I$I
WJIN SKCIICPUMCHTA

54 Koppo3sus metauios u Koppo3sus xummnyeckas u O06vscHAMb, 9TO TAKOE KOPPO3USL. §35 ymp
CIOCOOBI 3alIUTHI OT 3NEKTPOXUMHYECKasl. 3aiuTa Paznuyames XUMUYECKYIO U DJIEKTPOXUMHUYECKYIO
Hee METAJUIOB OT KOPPO3HUH. KOppO3HH.
JdemMoHcTpanum. Hnnrocmpuposams MOHATHUSA «KOPPO3USY,
Konnekuus «Xumuueckue «XUMHYECKAsi KOPPO3US», «IIIEKTPOXUMUYECKAS
WCTOYHHUKHU TOKay». Pe3ynbrarsl KOpPO3Us» IPUMEPAMHU.
JUTUTEITBHOTO DKCIIEPUMEHTA 10 Xapaxmepuzoeams CTIOCOOBI 3aIUTHI METAIIJIOB
W3YYEHUIO KOPPO3UH CTATBHBIX OT KOPPO3UH
W3/1€TUI B 3aBUCUMOCTH OT YCIIOBUM
MPOLECCOB
55- Mertansl B mpupoe. Meraibl B mpupo/ie: B CBOOOTHOM Knaccugpuyuposamo dbopmbl mpUpoHbIX | §36 yrip
56 [Tonsitue o BUJIE U B BUJIE COCIUHEHUM. COEIMHEHUI METaJIJIOB.
METaJUTypTruu [Tonstue o metamnypruu. UépHas u | Xapaxmepuzosams o01IME CIIOCOOBI MOMYyUEHUS

L[BETHAsl METAJLITYPIUsl.
[Mupomeramnyprus,
TUIPOMETAJLTyprs,
AIEKTPOMETAIUTYPrus. [JoMeHHbII
nporecc. [lepepaboTka uyryHa B
CTaJlb.

DJIEKTPOJIN3 PaCIIaBOB.
JemoncTpanmnu. BoccraHoBieHue
mean u3 okcuna meau(Il)
BOJIOpOIoM. BueodpparmeHnTs! u
cnaiinsl «IIpon3BoacTBO 4yryHa u

METaJJIOB: upo-, THJIPO- "
NMEKTPOMETAIUTYPTHUH.

Koukpemuszuposams 31 criocoObl mpUMepaMu U
YPAaBHEHUSIMH  pE€akUuil C  COCTABJICHUEM
AJIEKTPOHHOTO OaaHca.

Onucvieams JIOMEHHBIN nporuecc u

JNEKTPOIINTUYECKOE TOJIyYEHUE METAIUIOB.
Pasznuuams  4€pHble W LBETHBIE  METAJLIBI,
YYT'YHBI U CTaJIN




cTanuy». BugeodparmMeHThI u crnaiiabt
«M3nenus u3 4yryHa u CTajam».
BuneodparmeHTs! u crnaiiapt
«IIpon3BOACTBO ATIOMUHUS)

57 O06001eHue 3HaHu o | YpoK-yIpaxxHEeHUE ¢ 1Iposooums OlleHKY COOCTBEHHBIX TOCTHKEHUH | 3BIIL. CTP
TeMe «MeTaby HCII0JIb30BAaHUE CAMOCTOSATEIbHOMN B YCBOCHUU TEMBI.
paboThI 1O BBHIIOTHEHUIO Koppexmuposeamb cBOM 3HaHUSA B COOTBETCTBUU
IIPOBEPOYHBIX TECTOB, 3aJaHUN U C IUIAHUPYEMBIM PE3YyJIbTaTOM
YIPA)KHEHUM. Ionyyame ~ XUMHUYECKYI0  MHPOpMALUU U3
Pa3IMYHBIX UCTOYHUKOB.
Ilpeocmasnsams  wHGOPMALIMIO 1O  TEME
«Metamnel» B BHJE TaOIUIl, CXE€M, OIOPHOIO
KOHCIIEKTa, B TOM 4YHCIE C HPUMEHEHHEM
cpeactB UKT.
58 KonTpoabsnasi padot Ne 3 mo teme «MeTaiby
XuMmus 1 oOKpy:kaomas cpeaa (2 1)
59 Xumuueckas Crtpoenue 3emuu: sApo, MaHTHs, | MHmezpuposams cBefeHU O HU3HUECKON §37 ynp
OpraHu3alys INIAHEThl | 3éMHasi KOpa, MX XUMHUYECKUH | reorpaduu B 3HaHUS O XUMHUYECKON
3emus COCTaB. JIutocdepa " e€ | opraHu3aluy IIAHETHI.
XMMHYECKU cocTaB. MUHEpAIbI. N
Pyt Ocanombre OO Xapaxmepuzoeams XUMHUYECKHUH cocTaB
Te0JIOTHYECKUX 000104eK 3eMITH.
[Tone3nsie HCKOIIaeMBbIE.
Xumudeckuil coctaB TUAPOCOEpHL. | Paziuuamo MMHEpaIbl ¥ TOPHBIC IOPOJBI, B TOM
XUMUYECKUI cocTaB aTMOC(HEPHI. YUCIIe U PYyIbl
JemoncTpanun. BuneodparmeHTs
n cnaiael «CtpoeHue 3emiu U €€
XUMHUecKui coctaBy. Komnekuus
MUHEPAJIOB M  TOPHBIX  IMOPO.
Komnexkuust «Pynel MeTamioBy.
JlaGopaTopHbIe ONbITHI.
1. U3y4enue rpanura.
60 Oxpana oxpyxaromeii | Mctounukn XUMHUYECKOro | Xapaxmepu3z06amb UCTOUHUKU XUMUYECKOTO §38 ymp

CpE€Abl OT XUMHYECKOT'O

3arpsI3HEHUST OKPY)KAIOLICH Cpebl.

3arpsI3HEHUST OKPYKAFOIIEH CPEJIbI.




3arpsi3HEHUS

I'moGanbHbIe 9KOJIOTMUECKUE
poOIeMbl YeJI0BEYECTRA:
MapHUKOBBIA 3P (PEKT, KUCIOTHBIC
TOXKTH, 030HOBBIC TBIPHL.
MexayHapoaHOe COTPYIHHUYECTBO B
obacTh  OXpaHbl  OKpYyXKarouen
cpenabl oT XHUMUYECKOTO

3arpsA3HCHUS. «3enéHas XUMUD.

Jemoncrpauun. BuaeodparmeHTo
u cnaitabl « ' mo0anpHbIe
9KOJIOTMYECKUE TPOOIIEMBI
YeJI0BEUYECTBA»

Onucwviéams TII00aTbHBIC YKOJIOTHYCCKHIE
HpO6J’I€MBI YCI0BCUCCTBA, CBA3aHHBIC C
XUMHWYCCKUM 3arpA3HCHUCM.

IIpeonacams IyTH MUHUMU3AITUN BO3ICHCTBUS
XUMHUYECKOTO 3arpsi3HEHUS Ha OKPYKAIOIIYIO

cpeny.

IIpugooumy IIPUMEPBI MEXAYHapOAHOIO
COTpYAHHUYECTBA B oOnactu OXPAaHBI
OKpY’KaroIeu cpensl OT  XMMHMYECKOIO
3arpsi3HEHUs

O000menne 3 HAHMIT 11O

XHMMHH 32 KyPC OCHOBHOH IIKO0JIbI. [loAroToBKa K 0CHOBHOMY rocyiapcrBeHHOMY dk3ameny (OI

J) (719

61 BemecTtsa CrpoecHre atoMa B COOTBETCTBHHU C | [Ipeocmaeriame  uHopmammio 1o  teme | §39ymp | 1,2,16
IIOJIOXKEHUEM xumuueckoro | «Ilepuognueckuii  3akoH u  llepmoamueckas
3JIEMEHTA B [Mepuonnueckoii | cuctema JI. M. MenneneeBa B CBeTE€ TEOpHUHU
CUCTEME. CTPOGHHsI aroMa» B BHAEC TaOJHUIl, CXEM,
CrtpoeHue BelecTBa: XUMHUECKas | OMOPHOIO  KOHCIEKTa, B TOM  4YHCIC C
CBf3b M KPUCTAUINYECCKHE peInérku. | IpumeHenuem cpencts UKT.
3aBHUCHMOCTH CBONCTB | Bvinonnsams TECTOBBIC 3a/IaHUSI IO TEME.
00pa3oBaHHBIX snemenTamu | Ilpeocmasname uapopmanuio mo teme «Bub
NOPOCTBIX  BEHMIECTB  (METAUIOB, | XUMHUYECKHUX CBA3EH U TUIILI KPUCTAITIMIECKUX
HEMETAJJIOB, OJAropoJHBIX TIa30B) | PEIETOK. B3aMMOCBA3L CTPOCHMS M CBOMCTB
OT TIOJNIO)KEHUS  HIIEMEHTOB B | BEIIECTB» B BUJE TAaOJMUII, CXEM, OTIOPHOTO
[Mepuomuueckoii cucreme. KOHCIIEKTa, B TOM YHCJI€ C TNPUMEHEHUEM
Tunonorus Heopranuyeckux | cpeacts UKT
BEIIIECTB, JIEJICHUE WX Ha KJIACCHl U
rpynmsl. [IpencraBurenu
62 Xumnueckue peakuuu | [IpusHaku U yclioBUs MPOTEKAHMS Ilpeocmasname  unpopmanuo 1no  Teme | §40ymp | .
XUMHUYECKUX peakuuid. Tunonorus «Knaccupukamuss XUMHYECKUX PpEAKIUH 110 6,8

XUMHUYECKHUX PEaKLIHN 110
pa3IMYHBIM OCHOBAaHUAM. Peakuyu
HOHHOT0 0OMeHa. OKHUCIINUTENLHO-
BOCCTAHOBUTEIBHBIE PEAKIIUU

paznuuHbIM npu3Hakam. CKOpOCTb XUMHUYECKHUX
peakmuii» B BHUIE TaOJUI[, CXEM, OIIOPHOTO
KOHCIIEKTa, B TOM 4YHCI€ C MPUMEHEHUEM
cpeacts UKT.

Bovinonnsme T€CTOBBIC 3aJJaHUS 110 TEME.




Xapaxmepu306ambOKUCIUTEIHHO-
BOCCTaHOBUTEIIbHBIEC PEAKLIUU, OKUCIUTEb U
BOCCTAHOBUTETIb.

Omauuams 3TOT TUI PEAKLIHUHN OT peakiui
oOMeHa.

3anucvieamsb ypaBHEHUS OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUNA C TOMOIIBIO
AIEKTPOHHOTO OaslaHca

63- OcHOBBI XUMUYECKHE CBOWCTBAa TMPOCTHIX | Xapakmepuzosams  obmue, ocobennbie u| §41 ynp | 9-12,19
64 HEOPTraHUYECKON BEIIECTB. WH/IMBUyaIbHBIE CBOMCTBA KHCIIOT, OCHOBaHHMIA,
XUMHH XapakTepHbIe XMUMUYECKUE | COJIE B CBETE TEOPUU DIICKTPOJUTHUCCKOM
CBOHCTBa COJIe00pa3yIONINX | JTUCCOIUAIIHH.
OKCHJIOB, THIPOKCHIIOB (OCHOBAHHM, | Apeymenmuposams BOSMOKHOCTh IPOTEKAHHSI
KHCIIOT u aM(OTEPHBIX | XUMUYECKUX PEaKIHil B pacTBOpax
THIIPOKCHUJIOB), COJICH AJIEKTPOJIMTAX UCXOJS U3 YCIOBUH.
Knaccuguyuposams HEOpraHUYECKHE BENIECTBA
10 COCTaBY U CBOKCTBAM.
IIpu6ooums IpUMeEpHI TIPeICTaBUTEICH
KOHKPETHBIX KJIACCOB U TPYIII HEOPTaHUYECKUX
BEIIECTB
65 [ToBTOpenue n TectupoBanwue, pemeHue 3a1a4 u Boinoainsams TECTHI U YIPAKHEHUS, peLuanmbs
0000111eH1E 110 TEME. BBHITIOJTHEHHE YIIPAKHEHHI 110 TeMe 3aJ]auu Mo TeMe.
IToaroroBka K 11Ipo6ooumsb o11eHKY COOCTBEHHBIX TIOCTHKEHUH
KOHTPOJIbHOM paboTe B YCBOCHHU TEMBI.
Koppexmuposamb cBoU 3HaHHS B COOTBETCTBUU
C IJTAHUPYEMBIM PE3yIIbTaTOM
66 KonTpoubnas padora Ne4 «Torosasi no Kypcy 0CHOBHOM IIKOJIbD»
67 AHanu3 KOHTpoNbHOM paboTsl. [logBeieHne UTOroB roja.
68 pe3epB




YYEBHO-METOJANYECKOE OBECIIEYEHHU

YMK «Xumus. 8 kiaace»

1. Taopuensa O. C. Xumus. 8 kiacc: yueOHUK s obmieoOpasoBarenbHbix opranmsanuid / O. C.
Ia6puensu, U. I'. Octpoymos, C. A. CnagkoB. — M.: [Ipocsemienne, 2024

YMK «Xumusg. 9 xkiaacc»

1. Tabpuensa O. C. Xumus. 9 knacce : yaeOHUK i oOmeoOpa3oBaTenbHbix opranusamnuii / O. C.
la6puensn, U. I'. Octpoymos, C. A. CnagkoB. — M.: [IpocBemienue,

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://m.edsoo.ru/00ae0d0a
http://school-collection.edu.ru/
http://him.1september.ru/
http://pedsovet.org/
http://www.uroki.net/
http://festival.1september.ru/subjects/4/
http://www.alhimik.ru
http://www.chemistry.bsu.by/abc/
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http://school-collection.edu.ru/
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http://pedsovet.org/
http://www.uroki.net/
http://festival.1september.ru/subjects/4/
http://www.alhimik.ru/
http://www.chemistry.bsu.by/abc/

KasenapapHo-reMaTuyeckoe IJIaHMPOBaHUE Y4eOHOT0 MpeaMeTa
Xumus 9 kiace

(yuebnuk Pymsuruc I'.E., ®enpaman @.1°.) (2024-2025 y4. roxm)

IIpumeyanue
Ne Tema ypoka Koa- | (ucnosb3oBanue
n/n BO 000pyI0BaHUA JATA
yacoB| Toukwu pocra)
IU1aH | pakT
Xumuyeckue peaknuu (24)
1 Crenenb okuciaeHus. OKUCIUTEb.
BoccTaHOBUTEND. 1

2 CyIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX |l

peakuuii. BXoHON KOHTPOJIb 3HAHUN
Kucaopoa. Boxopoa (14)

3 [TermoBoii 3h(heKT XUMUIECKUX PEaKIHiA. [udposas
[TonsiTrie 06 SK30- ¥ YHAOTEPMHUUECKHUX lmaboparopust
[peaKuusX.

L{udbposoii JleMOHCTPALIMOHHBIA DKCIEPUMEHT. MaTYnK
«TemmoBoit 3¢pdext pacTBopeHUs [TeMIepaTypsl
BEILECTB B BOJIE» IJIATUHOBBII

XuMmunueckue peakuuu (94)

4 [[IoHsATHE O CKOPOCTH XUMHUECKON PEAKIIUH. 1 [udposas
DaKTOpPHI, BIUSAIOIINE HA CKOPOCTh XUMHUECKOU maboparopust
peakuuu. [IonaTHe 0 KaTanuzarope. [{udposoii qaTunk

€MOHCTPAIIMOHHBIN OTBIT. TeMIepaTypbl
«3yueHne BIUSHUS TUTATHHOBBIM
pa3INYHbIX (PAaKTOPOB Ha CKOPOCTH PEAKITHI

S Knaccudukanus XUuMHYECKUX peaklui mo 1
Pa3TUYHBIM MPU3HAKAM: YUCITY U COCTaBY
MCXOJHBIX U MOJYYEHHBIX BEILIECTB;

M3MEHEHUIO CTETIEHEN OKUCIIEHUS aTOMOB
XUMUYECKHUX AJIEMEHTOB; MOTJIOLIEHUIO WITN
BBIJICTICHUIO SHEPTUU.

6 DIIEKTPOIUTHYECKAs TUCCOLUALIMSL. 1

7 [DIEKTPOJIUTHI U HEDIEKTPOIUTHI. MIOHBI. 1 [{udposas
KaTnoHbIM aHUOHBI. lmaboparopust
JlabopaTOPHBIH OMBIT. [{udposoii naTumk
«CHUIIBHBIC B CITA0BIEC DIICKTPOJIUTHI PIEKTPOIPOBOIH

OCTH
8 DJIEKTPOJIMTHYECKAS TUCCOIUALINS KUCIIOT,
[EJI0YEH U COJIEH. 1
O  |Peakuuu noHHOTO OOMEHa 1 JlaTumk 35ex
TPOITPOBOJHOCTH.
JlaTamk
TemmnepaTypsl




10 [YcnoBus mpoTeKaHUs peaKMil HOHHOTO 1
oOMeHa.
11 [lIpakmuueckasn paboma Nel. Peaxkyuu 1 [{udpoas
UOHHO02000MeHa. maGopaTopus
[{udposoii daTank
AIIEKTPOIPOBOIN
ocTu
12 |Konmponvnaa paooma Nel no meme 1
«Xumuueckuepeaxyuuy.
Hemeranasl 1V - VII rpynn u ux coequHenus (264)
13 [[lomoxeHne HEMETaUIOB B IEpUOAUYECKOH |1
cUCTEME XMMUYECKUX 31eMeHTOB/[. 1.
MemnneneeBa. O0mmue cBOMCTBa HEMETAIJIOB.
14  [[amoreHsl: pU3NUECKUE U XUMUIECKHE 1
CBOMCTBA.
15, (CoennHeHus rajJoreHoB: XJI0pOBOIOPO, 2 Anmapart Jist
16  XJIOpOBOJOPOAHAS KHCIIOTA U €€ COJIU. MPOBEJCHUS XU
MUYECKUX
nporeccoB(AITXP).
JlaTuuk xsnopua-
MOHOB.
17  |Cepa: pusznueckue u XuMUUECKHE CBOMCTBa. |1
18  |CoeauHeHus cepol: CepoBOAOPOA, Cyabduasl, |1
OKCHJIbI CEPBI.
19  (CepHucTas u cepoBOOpOAHAst KUCIOTH M ux |1
COJIN.
20, |Cepnas kucmora. 2
21
22  |[Koumponvnas paboma Ne2 no meme 1
«Hememannwvi»
23 |A30T: pu3nUecKkre U XMMU4YecKue cBoicTBa. |1
24 |AMMuak 1
25  |Conu aMMOHHUS. 1 [Tudposas
JaGopaTOpHBI ONBIT. nmaboparopus
«O06pazoBaHue Coe aMMOHUS» [TudpoBoii gaTunk
AIIEKTPONPOBOJIH
ocTH
26  |[Ipakmuueckasn paooma Ne2. Ilonyuenue 1
AMMUAKA U U3yueHue e2o Ce0licCme.
27 |Oxcupasl a3oTa. 1
28, |A30THas KMCIOTa U €€ COJIH. 2
29
30 |Docdop: puznueckue 1 XUMUIECKHE CBOUCTBA. |1
31 |Coeaunenus docdopa: okcua pochopa (V), |1

optodochopHast KUCITIOTa U €€ COJIH.




32 |Yraepoxa: duszndeckue 1 XUMHUECKHE 1
CBOMCTBA. AJIOTpONUA yriiepoia: aaMmas,
rpaduT, KapOouH, QyIIIePEHBI.
33  |Coenunenus yriepopa: okcuasl yraepona (IT) |1
u(1V).
34  |CoenuHeHHs yriepoja: yrojibHasl Kuciaora u ee |1
coJu.
35  lIpakmuueckasn paboma Ne3. I[lonyuenue 1
2/1eKUCII020 2a3d U U3YUeHUe 20 C8OICE.
36 |[KpemHuii u €ro CoOeIMHEHUS. 1
37  UIpakmuueckas paboma Ned. Pewienue 1
DKCHEpUMEHMANbHBIX 3A40ay NO meme
«Hememannw IV - VII cpynn u ux
coeOuHeHuil).
38 |Konmpoavunaa paboma Ne3 no meme 1
«Hememannv»
Meta/ibl 1 uX coeauHeHust (144)
39  [[lonoxeHue METAIOB B MEPHOIUIECKON
CHCTEME XUMMUYECKUX AemMeHToB /. 1. 1
Menneneesa. OOuedu3nueckue cCBOcTBa
METaJIOB.
40  |duHaHCOBas TPaMOTHOCTb. 1
MeTaJiTel B IPUPOJIC U OOIIHE CITOCOOBI UX
MOJTyYEHUSI.
41 |O0mMe XMMUYECKHE CBOMCTBA METAILIOB: 1
peaKuuc HeMeTalIaMH, KUCJIOTaMU, COJISIMH.
45, |[IlemouHo3eMeNbHBIE METALIBI U UX 2
46  lcoenuHEHMs.
47  |AMroMHHUT. 1
48  |AMdOTEepHOCTh OKCHJIa ¥ THAPOKCUAA 1
QITIOMUHUS.
49 [Keneso. 1
50 |CoennHeHMs Kelie3a U X CBOMCTBA: OKCUABI, |1 [{udpoas
ruapokcuabl v conu xenesa (11 u 1II). mabopatpust
JlabopatopHsbrit onbiT Ne 11. [{udbpooit
«OKene3o. OkucieHue xxene3a BO BIAKHOM MaTYNKIABICHHUS
BO3JIyX€»
51  [lIpakmuueckasa paboma NeS. Pewienue 1
DKCnepuUMenmaibHbIX 340a4 no meme
«Memannvt u ux coeOuHenun).
52  |Koumponsuaa paboma Ned no meme 1
«Memannvt u uxcoeounenusn)
[TepBoHavanbHbIE CBEIEHUS 00 opraHnudeckux BemiecTBax (11 gacos)
53, [[lepBoHauyanbHBIE CBEACHUS O CTPOCHUH 2
54  jopraHM4eCcKHX BEIIECTB.
55, [YrieBomopoabl: METaH, dTaH. 2
56
57  [YrieBogopoabl: STUJIEH. 1




58

M cTOYHUKYM YyTIIEBOIOPOAOB: IPUPOIHBIN ras,
HE(PTb, YroJb.

59  [Kucnopoacoaep:xaiire COeAMHEHUS: CIUPTHI |1
(MeTaHoJ1, 3TaHOJ, TIUIEPHH)
60, [Kucnopoacoaep:xaiiye COeAMHECHHUS: 2
61  [KapOOHOBBICKUCIIOTHI (YKCYCHAsI KUCIIOTA,
CTeapruHOBas U
0JICMHOBAsI KUCJIOTHI, AMUHOYKCYCHAsl KMCJIOTA).
62  [broJIOTMYECKH BaXKHBIE BEILIECTBA: KHUPBI. 1
63  |buoJIOTMYECKH Ba)KHBIE BENIECTBA: TIFOKO034a. 1
64  |BHOJIOTHUYECKH BaKHBIE BEIECTBA: OCIIKH. 1
65 |Konmponvuasn paboma Ne 5 1
«IlepsonauanvhvlecéedeHUs OPeAHUYECKUX
seuecme.
66 [Xumuueckoe 3arpsA3HEHUEOKPYKAIOIICH 1

CpCAbl U €10 IMOCJICICTBUAA.

(OCHOBHBIE KJIaCChl HEOPTaHUYECKUX COeTMHEHUH (24)

67  |[IpoGsiema 6€30MacCHOrO UCIOIb30BAHUS 1
BEIIECTBU XUMUYECKUX PEaKUil B
MOBCEHEBHOM XKHU3HH.

68  [[okcuuHbIe, TOPIOYHE U B3PHIBOOIIACHbBIE 1

BeliecTBa. beIToBas XuMudeckas I'paMOTHOCTbD.




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJBHOI'O
MNPOLECCA
9 kaacc

» Xumus, 9 xinacc/ Pymsutuc I'.E., ®enpaman @.1°., AknimonepHoe o01iecTBo «M31aTeascTBo
«IIpocsemenuer, 2019 r.
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