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INOACHUTEJIbBHAS 3AIINCKA

[TporpamMmMa 1o XMMHUK Ha YpOBHE OCHOBHOTO 00IIeT0 00pa30BaHuUs COCTaBJICHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOIO
obmero obpa3oBanus, npeactaBieHHBIX B ®I'OC 00O, a Taxke Ha OCHOBE ¢eaepalbHON
paboueil mporpaMMbl BOCIUTAHUS U C YU4ETOM KOHIICTILUU NPENnoJaBaHus y4eOHOTro MpeaMera
«Xumus» B 00pazoBaTeNnbHBIX opranu3anusix Poccuiickoit @enepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O ILENAX, OoO0med cTparternu OOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydYaIOIIUXCS CpeICTBaMU Y4YeOHOro MpeaMeTa, yCTaHABIUBACT
00s3aTeNIbHOE NIPEIMETHOE COJEpKAHUE, IPEyCMaTpUBaeT paclpelesIeHue ero mo Kjiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMmbl 110 XUMHH, OIPENEISIET KOJINYECTBEHHbIE
U KAueCTBEHHBIC XapaKTEPUCTUKH COJEP>KaHUS, PEKOMEHIYEeMYI0 IIOCIEeI0BaTEIbHOCTh
U3YYEHUS XUMUU C y4ETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JOTHKU y4eOHOIrO
nporiecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJaromuXxcs, ONpeaesseT BOSMOKHOCTH TpeaMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTeNIbHOI MpOorpaMMbl Ha
YPOBHE OCHOBHOTO OOIIIET0 00pa30BaHus, a TaKKe TpeOOBaHUI K pe3yibTaTaM O0y4eHHUS XUMUU
HA YypOBHE 1elieil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB yueOHO-IO3HABATEIbHON
JEeSITeTbHOCTH 00yUYaIoMIerocs 0 OCBOCHUIO yYEOHOTO CONEPIKAHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (pOpMHPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
MPEJICTABICHUI O MAaTEpUAIILHOM €MHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (hOPMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHus TI00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPreTUUECKOM, MUIEBOM U AKOJIOTUYECKOM 0€3011acHOCTH, IPOOIIEM 3JpaBOOXPAHEHHUS.

N3yyenue xumuu:

CHOCOOCTBYET peaau3alii BO3MOXHOCTEM M camMopa3BUTHS U (OPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HaBBIKOB  MX  CaMOCTOSITENbHOM  yuyeOHOM  JesITeIbHOCTH,  SKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaK M B
MpoeCCHOHAIBHON JESTEIHHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOTO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISETCS OTBETCTBEHHBIM 3TaroM B (POPMHUPOBAHUU
€CTECTBEHHO - HAYYHOI IrPaMOTHOCTH 00yYarOIuXCs;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO -HayYHBIM
3HAHUSAM, K TMPHUPOJAE, K YEIOBEKY, BHOCHT CBOM BKJAaJ B D3KOJOTMYecKoe 0Opa3oBaHUE
o0yJaromuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH 00ECHEeuMBAIOTCS CIEeUU(UKON comepikaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISETCS TEJarorMyeckyd aJanTHPOBAaHHBIM OTpakeHUEM
0a30BOI HAyKN XMMHUU Ha ONPEEIEHHOM 3Tarle €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHMs OPUEHTHPOBAH HAa OCBOCHUE
00y4aroIKUMHUCs CUCTEMBbI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTACTHHBIX 3HAYMMBIX TIOHSTHIA OPraHUIeCKON XUMHUH.

CrtpykTypa coaep:kaHMsl MPOTPaMMbI MO XMUMHUHU C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOIO
noaxoja kK €€ msydeHuto. CopepixaHHe CKJIAAbIBAETCS U3 CUCTEMBI NOHATHH O XMMHUYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OPTraHU30BaHbl IO NPUHIMITY IOCJIEIOBATEIBHOTO PA3BUTHUS 3HAHWKW HAa OCHOBE
TEOPETUYECKHUX IIPEICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— MPEICTaBICHUH 00 AMEKTPOIUTUUECKOIN TUCCOIMAIINN BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HAHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCJIEJOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBIMOJHSAS (YHKIUM OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUS U TOJTyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XMMUYECKOM COCTaBJSIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPUPOJBI,
LEHHOCTHOTO OTHOILLIEHUsI K HAYYHOMY 3HaHHUIO U METOJaM [I03HaHUs B Hayke. M3yueHue xumuu
MPOUCXOAUT C TPUBJICUEHHEM 3HAHUN W3 paHee M3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «dusuka. 7 Kjiace.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHUYECKON HAyKH Kak
00J1acTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM JESATEIbHOCTH YEJIOBEKa U KaK OJIHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMBl XUMHUYECKHX 3HAHWA — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHUYECKOTO XapakTepa, S3blKa HayKu, B
MPHUOOIIEHNHU K HAYYHBIM METO/IaM MO3HAHUS IPU U3YYEHHUH BEIIECTB M XUMUYECKUX PEaKiuil, B
GbOpMHUpPOBAaHMM W PA3BUTUU TIO3HABATEIBHBIX YMEHUW W HX TMPUMEHEHHH B Y4eOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIE0BATEIbCKOM 1€ATEeIbHOCTH, OCBOEHUHU MPaBUJI O0€30IaCHOTO
oOpallieHus ¢ BEIIeCTBaAMU B TOBCETHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHMs Ba)XHOE 3HAUYCHHUE
NPUOOPETHN TaKKe LIETH, KaK:

— (opMHUpOBaHNE MHTEIUIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh OOY4YEeHHMs Ha CHCTEMaTHYeCKoe MpUOOIIeHNEe O00y4YaroIuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4HbIM  METOJaM  IO3HaHUS,
(GbOopMUPYIOLTUM MOTHBALIUIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHUH;

— obecrieyeHUe YCIOBHH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYAIOUIUMHUCS OIIbITa
pa3HOOOpa3HON /EATEeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KJIIOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETCHIIHH ), IMEIOIINX YHUBEPCAITHHOE 3HAUCHHE JIJIST PA3TMIHBIX BUIOB JCSITEIHHOCTH,

— ¢gopmupoBanue o61Iel PYHKIIMOHATHHON U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
qrclie YMEHUA OOBSICHITh M OLIGHWBATH SIBICHUS OKPYXAIOMIETO MHpA, WUCIONB3Yys 3HAHHS U
OTBIT, TIONYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHSITh WX TPHU pEHIeHUH TpolieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (opMupoBaHue y 00y4aromuxcs TYMaHUCTUYECKUX OTHOIICHUM, TOHUMAaHUS [ICHHOCTH
XUMHUYECKUX 3HAHHWHA i BBIPAOOTKM JKOJOTHUYECKH IEIeCOO00pa3HOro TMOBENEHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEAX COXPAHEHHUS CBOETO 3J0POBbI M OKPYXKAIOIMIEH MPUPOTHOMN
Cpenpbl;

— pa3BUTHE MOTUBAIIMU K 00YUEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
poQ WISl ¥ HAIPABIICHHOCTH JAJIbHEHUIIIET0 00yUeHUS.



OO1ee YUCIIO YacoB, OTBEACHHBIX IS M3yYCHUS XUMHUHU HAa YPOBHE OCHOBHOTO OOIIETrO
oOpa3oBanus, coctaBisieT 136 dacoB: B 8 kinacce — 68 yacos (2 gaca B Hesleno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).



COJEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHayajibHbIE XUMHYECKHE TOHATHS

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJOBEKa. XUMHA B CUCTeMEe HayK. Temna u
BeulecTBa. dusnueckue cBoOWCTBa BeELIECTB. ArperarHoe cocrosiHue BeuniecTB. llonsatue o
METO/1aX MO3HaHMs B XUMHH. UHCThIE BelecTBa U cMecu. CriocoObl pa3/iesieHus: CMeCeu.

ATOMBI W MOJIEKYJbl. XHUMHUYECKHE diIeMEHThl. CHUMBOJIBI XUMHYECKUX JIIEMEHTOB.
[IpocThie u clloKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsE aTOMHas Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs
Macca. MaccoBasi 10Ji1 XUMHYECKOT0 JIEMEHTA B COSMHEHHH.

KonunuectBo BemiectBa. Monb. MomnspHas macca. B3anMocCBs3b KOJIWYECTBa, MAcChl U
YHCJIa CTPYKTYPHBIX €IMHHUII BeniecTBa. Pacd€rel mo hopMynaM XMMHUYECKHX COCTUHCHHM.

Ousnueckue M XMMHUUYECKHE SIBJICHHUS. XUMHUYECKass peakiuss ¥ e€ MpU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIeCTB. XUMUUeckue ypaBHeHHs. Kinaccudukaus XUMUYECKUX peakiuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYJ0H, MpaBwiaMu pabOThl B JIAOOpATOPUU U TpUEMAMU
oOpaiieHusi ¢ 1abOpaTopHBIM O0OPYIOBAHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOHCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmMoAeHne pu3nuecKkux (IJIaBIeHHEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KATICHUE U KOHJICHCAIUS BOJbI) U XUMUYECKUX (TOPEHHUE CBEYH,
MPOKATMBAHNE METHOM MPOBOJIOKH, B3aUMOJICHCTBHE Mela ¢ KUCJIOTOM) SBJICHUM, HaOII0IeH e
U ONHCAaHWE TMPHU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakuui (pasnokeHue caxapa,
B3aMMOJICHCTBHE CEPHOW KHUCIOTHI C XJIOPHIOM Oapusi, paznoxkeHue ruapokcuna meau (1) mpu
HarpeBaHWM, B3aUMOJCHCTBUE Kejie3a ¢ pactBopoM coiu Mmenu (), usydenme crmocoOoB
paszieneHus CMeceil: C TIOMOIIbI0 MarHuTa, (UIbTpOBaHWE, BHIAPUBAHUE, AUCTHIUIALINS,
xpomaTtorpadusi, TpOBENEHHWE OUYUCTKA TOBAPEHHON CONHM, HAOMIOJCHHE U ONHCAHUE
pEe3yNbTAaTOB TMPOBEJACHUSI OMNbITA, WLIIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3/1aHUE
Moiesield MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Bazkneiinue npeacTaBuTe/ I HEOPraHUYECKUX BElIECTB

Bo3nyx — cmech ra3zoB. CocrtaB Bo3ayxa. Kuciopon — 3j€eMEHT M MpOCTOE BELIECTBO.
Haxoxaenne kucnopona B npupoze, Gpu3nueckue U XMMHUECKHUe CBOMCTBA (peaKIuu TOPSHHS).
Oxkcunpl. Ilpumenenue xkucinopoga. CrnocoObl MONydeHHs KHUCIOpoJa B JlabopaTopuu U
MpOMBIIUIEHHOCTH. KpyroBopoT kuciopoga B mpupoae. O30H — almoTpomnHas MOIu(HUKAIAS
KHCIIOpO/a.

TermoBoit A(}PekT XUMHYECKOW peakIuu, TEPMOXHUMHUYECKHE YpPaBHEHHUS, JK30- H
SHAOTEPMUYECKHE peakuuu. TOoIIMBO: yroib W MeTaH. 3arpsi3HEHUE BO3/AyXa, YCUJICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »nemeHT M mpocroe BemecTtBo. Haxokaenue Bomopoia B IMPUPOIE,
dusznyecKre 1 XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CITOCOOBI oNyueHusl. KucioTsl u comu.

Moutsipablii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM YPaBHEHHSIM.

®dusnyeckue cBoMcTBa BOABL. Boja kak pactBoputenb. PactBopbel. HackimeHueie u
HEHACBIIICHHbIE pacTBOpbl. PacTBopuMOCTh BelecTB B Boje. MaccoBasi 10js BEHIECTBa B
pacTtBope. XuMudeckue cBoicTBa Bojabl. OcHOBaHUA. Ponb pacTBOpOB B IpUpOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHUEe NPUPOIHBIX BoA. OxpaHa M OYMCTKa
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHnid. Oxcupnwl. Kitaccupukarus OKCHAOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenknaTypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM € HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuii. PU3MYECKHME M XUMUYECKHE CBOWCTBA OCHOBaHWH. [lomyudenue
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinot. @usndeckiue U1 XUMHUYECKHE
cBoMcTBa KUCHOT. Pax akruBHoctn MetaiioB H. H. bekerosa. [lonydenue kucior.

Conu. Homenknarypa coneil. ®@uznueckue u XxuMudeckue cpoiictBa coieil. [lomydenue
COJICH.

['eneTnyeckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHUeE,
pacro3HaBaHHEe M HM3yYEHUE CBOMCTB KHUCIOPOAa, HAOIIOJEHHE B3aMMOJCWCTBUS BEILECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3iiaMi OKCHIOB M OINUCAHWE HMX CBOWCTB, TOJy4YeHHE, COOMpaHUE, pacro3HaBaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiictBue Bojopoaa ¢ okcugom meau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUAIIOB), HAOIIOACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PACTBOPEHUS BEIIECTB C PA3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM JOJIe pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE OOpPa3I[0OB HEOPTaHUYECKUX BEUIECTB PA3THUYHBIX KJIACCOB,
HaOI0/IEHUE M3MEHEHUS OKPAaCKH WHAMKATOPOB B pPACTBOpax KHCIOT U MIENIOYel, M3ydyeHHUe
B3auMoieicTBuss okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peaKuHuil HEUTpalnu3aluu, MOJYYEHHE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTANIBHBIX 33]1a4 0 TeMe «BaxkHelmue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpeneeBa. CTpoeHue aToMOB. XUMH4YECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALUKM XUMHUYECKUX OJleMeHToB. [loHsATHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIETIOYHBIC W MIEIOYHO3EMETbHBIE METAJUIbI, TaJOTE€HbI, HHEPTHBIE Ta3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepuoamueckass cucremMa xumuueckux a3nemeHtoB . H.
MengeneeBa. KopoTkomepuonnas u anuHHomnepuonHas ¢opmel [leprogudeckoit cuCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonsl u rpynmbl. DU3NYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI SJIEMEHTA.

Crpoenune aromoB. CoctaB aroMHbIX suaep. HM3otombl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XUMUYECKHUX IJIEMEHTOB [leprnoanyeckoil CHCTEMBI
. W. MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoii cucreme JI. 1. Menzaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS pajuyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPyIIaM U MEepUoaaM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. J[. . MenneneeB — y4€Hbll U IpaykJaHUH.

Xumuueckas CBSI3b. KoBanentHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKUX JIEMEHTOB. MIOHHAs CBS3b.

Crenenp  okucineHus. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE  peakiuu.  [Iporeccs
OKHUCJICHUS U BOCCTAaHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
[MHKa C PacTBOpaMU KUCJIOT U ILEJO0Yeil, MPOBEIEHUE OIBITOB, WLIIOCTPUPYIOMIUX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMM (TOpeHre, Peakiuy Pa3ioKeHHs], COSTUHEHU).

Mesxicnpeomemmuuie ceasu

Peanuzamus MeXNpeAMETHBIX CBA3€H MPU M3yUYEHUU XUMUU B § KJIacce OCYIIECTBISETCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHSATHH, TaK | MOHSTHIA,
SIBJISIFOITUXCSI CACTEMHBIMHU JIJIs1 OT/ICIIbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOTO IIUKJIA.

OO0mue ecTeCTBCHHO-HAYYHBIC TOHSTHS: HAYYHBIH (DaKT, THIIOTE3a, TEOPHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTb,  HAOIMIOJEHHE,  DKCIEPHUMEHT,
MOJIeJTUPOBAHUE, U3MEPEHHUE, MOIEIIb, IBJICHHE.

®dusnka: Marepus, aroMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIHI,
pPaZMOaKTHUBHOCTh, MOJIEKYJa, SJEKTPUYECKHA 3apsi, BEIIECTBO, Telo, 00BEM, arperatHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorust: porocunres, qpixanue, ouochepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaNbl, TOPHBIE TOPOJBI, IOJE3HBIE
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BewecTBo M XMMHYECKas peaKkuus

Ilepuonuueckuin 3akoH. llepuoamueckass cucremMa xumuueckux a3nemeHtos . H.
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XMMHYECKHX
AJIIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kallus, KaJbIUs U UX COEAUHEHHH B COOTBETCTBHM C
ITOJIOKEHUEM AJIEMEHTOB B lleproanyeckoi cucteMe U CTpOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJBI XUMHUYECKOW CBS3H. THUIBI KPUCTAIUIMUECKHUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THUIA KPHUCTAUIMYECKOW PEMETKM M BHJA XUMHUYECKOU
CBSI3U.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEMIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMUHBIM KjaccaM HEOPraHWYECKUX COEIUHEHM, TeHeTHdecKas
CBS3b HEOPraHUYECKUX BELIECTB.

Knaccudukanus XuMHUUEeCKHX peakuil MO pa3IUYHbIM MpHU3HAKaM (IO YHCIY U COCTaBY
YYaCTBYIOUIMX B pEaKUUU BEIIECTB, MO TeIIoBOMY 3(dexTy, Mo HU3MEHEHHIO CTeleHen
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpPAaTUMOCTH, MO YYacTHIO KaTaau3aTopa). JK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHUS.

[TonsiTue o ckopoctn xumuyeckoi peakuuu. IloHarne o6 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsTHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusax. [lonstme o
karanuse. lloHarne o XumuueckoM paBHOBecUU. DakTOphl, BIHAIOIIME HA CKOPOCTh
XUMHUUYECKON pEaKLMH U MOJI0KEHNE XUMUYECKOTO PaBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIhHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBlleHHE YpaBHEHHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLMALNU. DNEKTPOIUTH U HEAIEKTPOIUTHL. KaTHOHBI,
AQHUOHBI. MexaHH3M [AHMCCOIMAIlMM BELIECTB C Pa3jIMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu nonHoro o6MeHa. YCIIOBHS NMPOTEKaHUs PEAKIMii MOHHOTO OOMEeHa, TOJHbBIE U
COKpaIlléHHbIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBA KUCIOT, OCHOBAHUW M COJIEM B CBETE
MpEJICTaBICHU 00 SIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHbIE peakiMyd Ha HOHBL
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMeTauioB (rpadura W anamasa), CJIOKHBIX BEIIECTB (XJIOpUAa HaTpHs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pEaKkIuu OT BO3ACHCTBUS PA3IUYHBIX
(GakToOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcca JUCCOLUALNU
KHUCIIOT, IIEeJo4Yel U cojeil (BO3MOKHO HCIIOJIb30BAaHME BHUEO MAaTEepUANOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajZika, BBIICIICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIUX MPHUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX pPEAKLUUN (FOpEHHE, peakUuu pa3jIokKEHHs, COCAUHEHMS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAaYeCTBEHHBIX PEaKIUil Ha HOHBI,
pelleHre YKCIEPUMEHTAIbHBIX 33/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmass xapakTepucThuka rajoreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTEepHBIE
crernieHu okucieHus. CtpoeHue M (U3MYECKHe CBOWCTBA MPOCTBIX BELIECTB — TaJOrE€HOB.
XUMHUECKHE CBOMCTBAa Ha MpuMepe xJjopa (B3auMoOJIEHiCTBHE ¢ MeTallaMH, HeMeTallJIaMH,
nienoyamu).  XuopoBogopod. ConsiHas KMCIOTa, XMMHMUYECKHE CBOMCTBA, IOJIyY€HHE,
npuMeHeHue. JlelficTBue XJiopa U XJI0pOBOAOPO/Ia Ha OPraHK3M uesoBeka. BaxkHele Xaopuast
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 31aeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (PU3NYECKHe CBOMCTBA MPOCTHIX BELIECTB —
KHCIIOpOJia M cepbl. AJUIOTPOIIHBIE MOJIU(DUKAIIMKA KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZIOpPOA, CTpoeHue, (U3NYeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (pU3NYECKHe M XMMHUYECKHE CBOMCTBA
(obmue Kak MpeAcTaBUTENS Kilacca KHCIOT M crnenuduueckue). XHUMUYECKUE peakiuH,
JeXallie B OCHOBE MPOMBILIUIEHHOTO croco0a MoJdy4yeHus cepHol Kuciotrel. I[Ipumenenue
cepHoi KucinoThl. CoJM CepHOM KHCIOTHI, KaUeCTBEHHAs peaklus Ha cynb¢aT-uoH. Haxoxenue
ceppl M €€ COEINMHEHUH B TMpUpoAE. XHUMHUYECKOE 3arpsA3HEHHE OKpPYXKAIOIIEH Cpelbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OO6mast xapaktepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHA. A30T, pacHpoCTpaHeHHWE B NpUpoAe, (QHU3NYECKUE H
XuMH4eckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XMMHUYECKre
CBOICTBa, nony4yeHue u npuMeHeHne. Conu aMMOHMSI, UX (HU3MUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHrne. KadecTBeHHas peaklivs Ha MOHBI aMMOHMS. A30THas KHUCIOTa, €€ IOJyuyeHHE,
¢usnueckue M XUMHUYECKHME CBoOiicTBa (0OmIMe Kak TpeACTaBUTENs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaIbHBIX



ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO31yXa, MOYBbI M BOAOEMOB). Docdop, ammoTporHbie MOIUPUKAIIH
docthopa, pusznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopHas xkuciora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrtepuctuka 31eMeHTOB |VA-rpynnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEpHBIE CTENICHH OKUCIEHHS. YTIEpOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMu4eckue cBoictra. Ancopouus. Kpyropopor yriepoaa B mpupoje.
Oxcuapl yriaepona, UX (pU3HMYECKUe M XMMHUYECKHE CBOMCTBA, JIeHiCTBUE Ha JKUBbIE OPraHU3MBI,
MOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTEe3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YToNbHAs KUCIOTa U e
COJM, UX (PU3MUECKHE M XUMHMUYECKHE CBOMCTBA, MOJydyeHHE W IpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-umoHbl.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MEAULUHE,
IIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIJepoJa
(MeTaH, 3TaH, ATWUJIEH, AaleTWJIEeH, JTAaHOJI, IJMLEPHH, YKCycHas kuciora). IIpupoaHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MepepabOTKu
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [I0HATHE O OMOJIOTMYECKN BXKHBIX BEIIECCTBAX:
KUpax, OelKkax, yrjaeBoJax — W MX pOJIM B KHU3HU YelOBeKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
CoenuaeHnss kpemMHuss B mpupoje. OOmme mnpencrasicHus o0 okcunae kpemuus (V) u
KpeMHUeBOM kucioTe. CUIIMKAThI, UX UCIOJIb30BaHKE B OBITY, B IPOMBIIIEHHOCTH. BaxxHeilmune
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xene300eToH. IIpobmembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaTEpPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHEe 00pa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-WOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJIOT€HOB M UX COEAMHEHUI (BO3MOXHO
UCIIOJIb30BaHUE BUAECOMATEpUAIOB), O3HAKOMJIEHHME C O0pa3lamMH XJIOPUIOB (TaJIOT€HUIOB),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepHUajoB), HaOMIOleHHEe Tpolecca OOYITMBaHMS — caxapa IOJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTHI, U3yuYe€HHE XUMHUECKUX CBOICTB pa30aBICHHON CepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJIeHue NpHu3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M MX COEIUHEHUH
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMi a30THBIX U (POCHOPHBIX yIOOpEeHHUH,
nojydeHue, coOupaHue, paclo3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaKa, IPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUS U QocdaT-noOH U HU3YyYeHHE NPHU3HAKOB HX
MIPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB), M3Y4YE€HUE MOJeNeill KPUCTAIMYECKUX PElIETOK anMasa,
rpaduTa, (¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PacTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojydeHue, COOupaHue, paclio3HaBaHUE
U U3y4YEHUE CBOMCTB YIJIEKUCIIOTO ra3a, NPOBEJCHHE KAYEeCTBEHHBIX pEAKIMi Ha KapOOHAT U
CHWJIMKaT-UOHbl W MW3Y4YEHHME MPU3HAKOB MX I[POTEKAHHs, O3HAKOMJIEHHE C MPOIyKIHUEH
CUJIMKATHOM IPOMBIIIJICHHOCTH, PELIEHUE JKCIEPUMEHTAIBHBIX 3a1a4 0 Teme «BakHenmue
HEMETaJJIbl U UX COCIUHEHUS).



MeTajliibl M X COCAUHEHUS

OOmas xapakTEepUCTHKAa XHWMHUUYECKHX DJIEMEHTOB — METAJUIOB HAa OCHOBAaHUU HUX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux aemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MerauMueckass CBA3b M METAUIMYECKas KpUCTAIUIMYECKas
peméTka. ODJIEKTPOXUMHUYECKUN Pl HanpspkeHUH MertauioB. (DU3MYecKne W XUMHUYECKHE
cBoiicTBa MeTayioB. OOmmMe crnocoObl MOMy4YeHHs] MeTaIoB. [[OHATHE O KOPPO3UU METAaJIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalib, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[{erounble MeTaNIBL: TIOJIOKEHUE B [leproanueckoi cucteMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. OPuznueckrue U XUMHUUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIMHEHUM.

[[{enouHo3emenbHbIE METAUIbl MarHuid M KajabUui: mnoJoxxeHue B Ilepuogmueckoit
cucreme xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaXxOXICHUE B
npupozae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coenuHeHus
KanbpIus (OKCUM, TUAPOKCU, coyin). JKECTKOCTH BOJBI M CIIOCOOBI €€ YCTPaHEeHHUS.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe Xumudeckux sjemeHToB JI. .
MengeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Npupoae. OPU3NUYeCKUe U XMMUYECKHUE CBOMCTBA
aTrOMUHUS. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH 1A ITFOMUHUS.

Kene3zo: mnonoxenue B Ilepuonnueckoir cucreme xumuueckux »siemeHtoB JI. .
MenpeneeBa, CTpO€HHUE aToOMa, HaxoJeHue B npupoje. Gusnyeckne U XMMUYECKHE CBOMCTBA
skene3a. Oxkcunbl, rugpokcuasl u conu xenesa (1) m xemeza (lll), ux cocras, cBolicTBa u
MOJTyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3llaMu MeTalIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMH,
W3y4eHUE Pe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXXHO HCIOJB30BaHUE BUEOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCHJIA KAIBIUS U HATPHUS ¢ BOAOU (BO3MOXKHO MCIIOJIb30BAHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
Kucoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllus, aFOMUHUS, ITMHKa, xene3a (Il) u xenesa
(1), meau (11), HaOnrOIEHME U ONKMCAHKE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U Kaiblyusg (BO3MOXHO HCIIOJNB30BaHHE BUAEOMATEPUATIOB), UCCIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 10
Teme «BakHelme MeTalIbl U UX COCTMHEHUSI.

XuMHus M OKpyKaoLias cpeaa

BemectBa u Marepuaibl B MOBCEJHEBHOM KMU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpH XUMHUYECKHX OXKOTax M
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpebl (TTpeIesibHast JOMyCTUMast KOHIICHTPaIUs
Beriects, ganee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbI METAJIJIOB, MIOJTUMEPHBIE MATEPUAJIBI).

Meostcnpeomemnuwie ceasu

Peanuzanus MeXIpeAMETHBIX CBA3€H MPU M3YYCHUH XUMHH B 9 Kilacce OCYILECTBIISIETCS
yepe3 HCMOIb30BAaHME KakK OOIIMX €CTeCTBEHHO -HAYYHBIX TMOHSTHN, TaK U TOHSTHIA,
ABJISIFOLIIUXCSI CACTEMHBIMHU 17151 OTZIEIIbHBIX MPEAMETOB €CTECTBEHHO ~HAYYHOTO IIUKJIA.



OO1IMe eCTeCTBEHHO -HaydyHblC IMOHSATHS: HAYYHBIA (aKT, TUIOTE3a, 3aKOH, TEOPHS,
aHamu3,  CHHTE3,  Kiaccu(uKauus,  MEPUOJUYHOCTh,  HAONIONCHHE,  AKCIEPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaJIbl.

dusnka: MaTepusi, aroM, OJJIEKTPOH, MPOTOH, HEHWTPOH, HWOH, HYKJHJI, H30TOIIBI,
PaaMOaKTHBHOCTb, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIPOBOJHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHME BEIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUTMUECKAs pEMIETKA, CIUIaBbl, (U3HUYECKUE BEIMYUHBI,
€IMHHIIBI U3MEPEHHUS, KOCMUYECKOE POCTPAHCTBO, TUIAHEThI, 3BE3/1b1, COJHIIE.

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

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJBI, IOJEC3HBIC
HCKOIaeMbI€, TOIUTUBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHWHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIbTATDI

JINYHOCTHBIE pe3yNbTaThl OCBOCHUS IPOrPaMMBI OCHOBHOTO O0IIero 00pa3oBaHUsS
JOCTUTAIOTCS B XOJIe O0YYEHHUsI XMMUU B €IUHCTBE YU€OHON M BOCIIUTATEILHON JESITEIHbHOCTH B
COOTBETCTBUM C  TPAJAWLIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPABCTBEHHBIMH IIEHHOCTSIMU, NIPUHATHIMUA B OOIIECTBE NMPAaBWIAMH W HOPMAaMH IMOBEICHUS U
CIIOCOOCTBYIOT IPOIEccaM CaMOIIO3HAHMUS, CAMOPA3BUTHS U COIMAIN3AIMN 00YJaIOIINX CS.

JIMYHOCTHBIE PE3yNbTaThl OTPaXKAlOT TOTOBHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACUIMPEHHE OIbITa JACATEIbHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMS:

[IEHHOCTHOTO OTHOWIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACIIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HH COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BJIAJETh JIOCTOBEPHOW MH(OpMAaLuei O MepeOBbIX JOCTHKCHUSX M OTKPBITHAX
MHPOBOH M OTEYECTBEHHOH XWMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHAX 00 yCTPOWCTBE
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

NPE/ICTaBICHNS O COLMAIBHBIX HOPMax M MPaBHIAX MEKINYHOCTHBIX OTHOIICHHH B
KOJUIEKTUBE, KOMMYHHMKATHBHOM KOMIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOW, y4eOHO-
UCCIIEIOBATEIHCKOW, TBOPUYECKOIN U APYrUX BHIIAX JIEATEILHOCTH, TOTOBHOCTH K pa3HO0Opa3HOi
COBMECTHOH JIeSITELHOCTH TPH BBITOJHEHUN YYeOHBIX, TIO3HABATEIFHBIX 3a]1a4, BBHIIOJHEHUU
XUMHUYECKHX KCIIEPUMEHTOB, CO3/1aHUM y4EOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHUIO
U B3aMMOIIOMOIIM B TpoOLECCe 3TOM y4yeOHOM AeATeNbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE
MIOBEJICHHE M TOCTYNKH CBOMX TOBapHIICH C TMO3WIMH HPAaBCTBEHHBIX U IPABOBBIX HOPM C
Y4E€TOM OCO3HAHUS ITOCJIEICTBUI IIOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUpPOBO33pPEHUYECKHE NPEACTAaBICHHUS O  BEIIECTBE W  XHMHUYECKOH  peakiuH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAayKH M COCTABIISIOUINE OCHOBY JIIS
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOAbI, B3aMMOCBA3SIX YelIOBeKa C MPUPOJHON Cpelod, 0 posu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEpPHOCTEH;

MIO3HABATEBHBIE MOTHBBI, HAlpaBJICHHBIE HA IOJyYeHHE HOBBIX 3HAHWH MO XHMHH,
HEOOXOMUMBIE JUII OOBSCHEHHS HAOIIOJAaeMbIX IPOIECCOB UM SIBJICHWH, IO3HABaTEIILHOM,
UH(POPMALIMOHHOM M YNTATENbCKON KYJIBTYPHhI, B TOM YHCIIE HABBIKOB CAMOCTOSITEILHON PabOThI
C y4yeOHBIMU TEKCTaMH, CIIPABOYHOM JIUTEPAaTypOM, AOCTYMHBIMH TEXHHUUECKUMH CpPEACTBAaMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHONH M HCCIENOBATEIbCKON IEATEIBHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpaBJICHHOCTH U YPOBHsI 00yueHUs B JaJibHEHIIEM;

4) popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHWE IICHHOCTH JKMU3HH, OTBETCTBEHHOTO OTHONICHHS K CBOEMY 3/I0pPOBEIO,
YCTAaHOBKM Ha 370pPOBbI 00pa3 JKU3HU, OCO3HAHME IIOCIECACTBUI U HEMPUSATHE BPEIHBIX
NpUBbIUEK (YMOTpeOJICHUs] alKOrojsl, HApKOTHKOB, KYpPEeHHs), HEOOXOAWMOCTH COOJIOACHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMU B OBITY M pEabHOU
KU3HU;

5) TPy10BOT0 BOCIIMTAHMSI:

MHTEpPEC K MPAKTHUYECKOMY M3yUEHUIO Mpodeccuii U Tpyaa pa3IudyHOro poja, yBaXkeHHe K
TpyAy U pe3yjibTaTaM TPYIOBOM [AEATEIbHOCTH, B TOM 4YHCIIE Ha OCHOBE HPUMEHEHUs
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM JUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHol mpodeccuoHalbHON NeATeIbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTh aJaITUPOBATHCS B PO EeCCHOHAIBHON CPeIE;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

9KOJIOTHUYECKH IIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CyIIECTBOBaHMS, MOHUMAHUE IICHHOCTH 3J0pPOBOro M 0Oe30macHOro obpasa KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3UYECKOMY U TCUXHUYECKOMY 3I0POBBIO,
OCO3HAHWE IICHHOCTH COOJTFOICHUS TIPaBUJI OE301aCHOTO MOBEACHHS TP pa0doOTe ¢ BEIIECTBAMH,
a TaKKC B CUTyalluAX, YIPOXKAOIMUX 3JOPOBBIO U )KU3HU HIOﬂeﬁ;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, IMOJIydaeMble NpPU H3YyYECHUH XUMHH, JJIS PelleHUus
3aJ1a4, CBSI3aHHBIX C OKPY’KaIOIIEH MPUPOJAHOIN CPeIOi, /Ui MOBBIIICHUS YPOBHS AKOJIOTHYECKOM
KYJIBTYPBI, OCO3HAHUS TJIO0ATBFHOTO XapakTepa dKOJIOTHYSCKHX MPOOJIEM U MYTeH MX PEIIeHUs
MMoCpCACTBOM MCTOAOB XUMHH, IKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA WM B
MO3HABATENIbHON, KOMMYHHUKATUBHOM U COLIMAIbHON MPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocrase MCTAIIPEAMCTHBIX PE3YJIbTATOB BbIACIAIOT 3HAYUMBIC [JIA (1)OpMI/IpOBaHI/I$I
MHUPOBO33pEHUsI OOIIEHAYYHbIE MOHATUS (3aKOH, TEOpHS, NMPUHIMI, TMIOTe3a, (akT, cUCTEMA,
MPOILIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
nmpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATUX MPEeIMETOB (POPMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HayyHOW KapTHMHE MHpa, U yYHUBEpCalbHblEe ydeOHble NEHCTBUS (T103HaBaTEIbHbIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHHIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3HaBaTebHBIE YHHBeEPCAJIbHbIE YUeOHbIE NelCTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHHUU 3HAHWUU:
pacKpblBaTh CMBICH XHUMHUYECKUX TMOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKHU,
YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMU MOHATUSMU), UCIIONH30BATh MOHSATHUS AJIsI OOBSICHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU I KJacCHUPHUKAIUU
XUMHWYCECKHNX BCIICCTB U XUMHNYCCKUX peaKum‘/'I, YCTaHABJIMBATb MPUYWMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMHU U3YUEHHUs, CTPOUTH JIOTUUECKUE PacCyXIeHUs (MHAYKTUBHEIE, IeYKTUBHbIE,
0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOUCHUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMS MOHATHUS (TMPEAMETHbIE U MEeTalpeIMETHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJIEIH, MCIOJIb3yeMble B XHMHH, NPEOOPa30BBIBATH HIMPOKO
MPUMEHSIEMbIE B XHMHH MOJIEIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI JIEMEHTA),
XuMudeckas ¢GopMylia W ypaBHEHHE XUMHUYECKOH pEakiuu — TPU pElIeHuHd Yy4eOHO-
IIO3HABAaTCJIbHBIX  3aaady, C y'-IéTOM 9TUX MOICIBHBIX HpeI[CTaBJ'IeHI/Iﬁ BBIABIIATH u
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YYaeMBIX OOBEKTOB — XMMHUYECKHX BEILECTB U
XUMHNYCCKUX peaKI_[I/II\/'I, BBIABJIISITH O6H_[I/Ie 3aKOHOMCPHOCTHU, TPUYINHHO-CJICACTBCHHLIC CBA3U U
MMPOTHUBOPCUUA B U3YyHACMBIX IMPOLECCAX U SABJICHUAX.

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.



YMEHHE HCIOJIb30BaTh MOCTABJIIEHHbIE BOIPOCHl B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TaKKe B KadeCTBE OCHOBBI JUIsI (POPMHPOBAHUS THIIOTE3bl IO TPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M MPOBEICHHUIO YYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 X0JI0M IpOoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €r0
pe3yibTar, (opMyIHpoBaTh OOOOLICHHS W BHIBOJBI IO pe3yabTaraM IMpPOBEAEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3TUNYHBIX BUI0B
U OpM MPEACTABICHHS, IOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTEpaTypa
XMMHYECKOTO COAEp)KaHWs, CIpaBOYHbIE MOcoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OILICHUBATh IPOTUBOPEUUBYIO M HEJOCTOBEPHYIO HH(OPMALIUIO;

YMEHHE MPUMEHSThH Pa3INdHbIe METOJbI U 3aIPOCHI MPU MOUCKE U 0TOOpe MHGOpMAIIUU U
COOTBETCTBYIOILMX JIAHHBIX, HEOOXOUMBIX JIJIs1 BBIIIOJIHEHUS YU€OHBIX U MI03HABATEIbHBIX 3a7a4
OTIpPEeNIeNIEHHOTO THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIONB30BaHUS HH(POPMALMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHI, OBIaJeHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3TUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpMY MpencTaBICHUS
uH(pOpMalll U WIUIIOCTPUPOBATh pEIIAEMbIE 3a/aydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumu popmamu rpaduk U ©X KOMOUHALIUSMU;

YMEHHE HCIOJIb30BaTh W aHAIM3UPOBATh B Mpollecce YYEeOHON U HCCIeI0BaTENbCKOU
JEeSTENIbHOCTH MH(POPMAIIHIO O BIUSHUU IPOMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKaroLIe MPUPOAHON CPEIbl.

KoMMmyHukaTnBHBIE YHHBepcalbHble YueOHbIe 1eliCTBUS:

yYMEHUs 3agaBaTh BOINpPOCH (B Xoie nauanora M (WIM) JAUCKYCCHH) IO CYLIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIUPOBATh CBOM NPEIJIOKEHHS] OTHOCUTENIBHO BBIIOIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHMsI IPEACTABIIATh MOJyUYE€HHBIE PE3YJIbTaThl T03HABATEIbHON AESATEILHOCTH B YCTHBIX
W THUCBMEHHBIX TEKCTax; JeJaThb NPE3CHTALUI0 pPEe3yJbTaTOB BBINOJIHEHUS XUMHUYECKOIO
JKCIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OpPaTOpHOW pPabOTHI MO MCCIEIOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHMsI y4eOHOTO0 COTPYIHHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOM I1O3HABATEIbHOU W
UCCIIEIOBATEIbCKON JIEATENIbHOCTU MPH PEIICHHHM BO3HHUKAIOIIMX MpoOjeM Ha OCHOBE ydéra
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3MLUH (0OCYXIEHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAUHALIUS COBMECTHBIX JAEUCTBUIA, OMpe/ieleHe KPUTEPUEB IO OLIEHKE KauecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIE 1eCTBHUSA:

YMEHHME CaMOCTOATEIBHO ONPEIENTh LEIU ACSITEIbHOCTH, IJIaHUPOBAaTh, OCYIECTBIISTD,
KOHTPOJIMPOBaTh W MpPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JIE€ATEIbHOCTh, BBIOMPATH
HaubOonee HSPQEKTUBHbIE CHOCOOBI pelIeHHs y4eOHbIX M [O3HABaTEJIbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WM KOPPEKTUPOBATh IMPENJIOKEHHBIH AJITOPUTM JIEHCTBUN IIpU
BBIMOJIHEHUH 33aHUN C y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHHH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBaX M PEAKIUSIX, OLIEHUBATh COOTBETCTBUE MOJYUEHHOI'O pe3yjibTaTa 3asiBJICHHON IENH,
YMEHHE HCI0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPE/AJIaraeéMble B YCIOBUU 3aJIaHUM.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX pPE3YJNbTAaTOB II0 OCBOCHHUIO O0O0S3aTEIBHOTO COJEPIKAHMS,
YCTaHOBJICHHOTO JIaHHOW (enepalbHOM paboyeil mporpamMmoi, BBIJACISIIOT: OCBOCHHBIC



o0y4aroIMMUCST Hay4yHbIC 3HAaHUS, YMEHUS M CIOCOObI JeicTBUH, cnenuduueckue A
OpeaMETHOW 00sacTH «XUMUS», BUIBl JIEITEILHOCTH MO TOJXYYEHHIO HOBOTO 3HAHHUSA, €ro
UHTEpIpEeTalnH, IPeoOPa30BaAHUIO U IPUMEHEHHUIO B PA3IMYHBIX YUCOHBIX U HOBBIX CUTYAIUsX.

K konny oOydenus B 8 kiacce mpeaMeTHBIE pe3yibTaTbl Ha 0A30BOM YPOBHE JOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH y OOYUYAIOIIUXCSl YMEHUI:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHM: aTOM, MOJIEKYJa, XUMHUYECKUAN
DJIEMEHT, IPOCTOE BEILECTBO, CIIO)KHOE BEIIECTBO, CMech (OQHOpPOAHAA H
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJspHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpPHAs Macca, MaccoBas MO XUMHYECKOTO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM 00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHLATEIILHOCTh, CTENICHh OKUCIICHUS, XUMHUECKas peakius, Kiaccuduxamnms
peakuuii: peakliuyi COeAMHEHNUS, pEaKLUU Pa3IoKEHUs], PEaKI[UN 3aMELICHUS, PEaKIUU
0o0MEeHa, 9K30- ¥ SHJOTEPMUYECKHUE PEAKIIMH, TEINIOBOM 3 HEKT peakluy, sIpo aToMa,
JJIEKTPOHHBIN CIIOW aToMa, aTOMHas OpOUTalb, paJuyc aromMa, XUMHUYEecKas CB3b,
NOJIIpHAsl M HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBast J0JIs BEIECTBA (IIPOLIEHTHAsI KOHLEHTPALKs) B paCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHUI U HMPUMEHSATH 3TH
MOHSITHS IIPH ONIMCAHUM BEILIECTB U X IIPEBPALCHMUI;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJI€HUsS (OpMyn BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OTIpeNeNATh BAJCHTHOCTh AaTOMOB JJIEMEHTOB B OMHAPHBIX COCIWHEHHSAX, CTEIEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPUHAJICKHOCTh BELIECTB K
OTNpeNieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHMUECKUX COETMHEHUSX;

packpbiBaTh cMmbIca llepnoanueckoro 3akona . M. MeHneneeBa: 1eMOHCTpUPOBAThH
NOHMMAHHE TEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKUX 3JEMEHTOB OT HX
nosoxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYEHMS, 3aKOHAa ABOTapo;

ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyto (opmy Ilepuoanueckoit cucTembl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh IMOHATUS «IJaBHas moarpynmna (A-rpynma)» u
«mmobounas noarpynna (b-rpynma)», Manble W OonblIMe NEPHOABI, COOTHOCHUTH
0003Ha4YeHusI, KOTopble UMeroTcsl B Tabnuue «llepuoanueckas cucteMa XMMHUECKHUX
anemeHToB J[. 1. MenneneeBa» ¢ 4HCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsja  sjapa, oOIlee YUCIO 3JIEKTPOHOB U
pacnpeesieHue UX M0 JIEKTPOHHBIM CII0SIM);

KJIacCU(UIIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPraHWYEeCKHE BEIIECTBA, XUMHUUECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIJIOBOMY
apdexry);

XapakTepu3oBaTh (OMMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuil;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX Kaue€CTBEHHOTO COCTaBa,
BO3MO>KHOCTH NMPOTEKaHHsI XUMUYECKUX ITPEBPALLICHUM B pa3IMYHbIX YCIOBUSIX;
BBIUHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MACCHI BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 AJIEMEHTa 10 (hopMyJie COSMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, IPOBOJUTH PACUETHI 10 YPABHEHUIO XMMUUECKOHN pEaKlny;



MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHE, 0000IICHUE, CHCTEMAaTH3alNI0, KIACCU(UKAIINIO, BBISBICHHE MPUYUHHO-
CJIEJCTBEHHBIX CBS3€M — JUISI MU3Y4YEHUs CBOMCTB BELIECTB M XHMHUYECKHX PEAKIUH,
€CTECTBEHHO-HAY4YHbIE METOJbl  IO3HaHUA —  HaOIwAeHue, U3MEpEHHUE,
MOJICIUPOBAHUE, IKCIIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN );

CIeIOBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHYECKOW TMOCYIO0M W  J1abOpaToOpHBIM
o0opyI0OBaHHWEM, a TAKXe IMpaBWJIaM OOpaIeHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKITUSMHU T10 BBITIOJHEHUIO JIA0OPATOPHBIX XMMHUYECKUX OIBITOB MO MOJIYYCHHUIO
U COOMpaHUIO Ta3000pa3HBIX BENMIECTB (BOJOPOJAA M KHCIOPOJAa), MPHUTOTOBICHHUIO
PacTBOPOB € OMPEACIEHHON MAaCcCOBOM J0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y MPOBOJIUTh XMMHUYECKUE SKCIIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB IIEIOUYEH U
KHUCIIOT C TIOMOIIbIO HHIUKATOPOB (JIakMyc, peHoadTanenH, METUIIOPaHK U JpyTue).

K konny oOyueHus B 9 kiacce NpeIMETHBIE pe3ylbTaTbl HA OA30BOM YpPOBHE JOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTH y O0OYUaIOLIUXCSl YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX NOHATHUN: XUMUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELECTBO, CI0KHOE BELLECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIICHUS, XMMHYECKasi pEeaklus, XUMUYECcKas
CBsI3b, TEIIOBOM 3P dEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANEKTPOIUTHL,
HERJIEKTPOJIUTHL, JJIEKTPOJUTHYECKAs] JUCCOLMALMS, PpEaKlUUd HOHHOrO OOMeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMBbIE pEaKIIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHME M BOCCTaHOBJIECHHE, AIJIOTPONUs, aM(OTepHOCTh, XMMHYECKas CBS3b
(KoBaJIeHTHasi, WOHHAs, MeETAJJIMYecKas), KpUCTAJUIMUecKas pelETKa, KOppO3Hs
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOM peakluu, MpelelbHO JIOIyCcTHUMas
xkoHueHTpauus [TJIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHI U MPUMEHSTH 3TH
MIOHSITHS IIPU ONMCAaHUM BELLIECTB U UX IIPEBPAILCHUN;

UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJHMKY JUISI COCTaBJI€HHUS (OpMyn BeEIIeCTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEACIATh BaJCHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKHMX JJIEMEHTOB B
COCIMHEHUAX PA3JIUYHOIO COCTaBa, MPUHAIIECKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIaCCy COCNMHEHHWH 1o ¢opMyrnam, BUJ XUMHUYECKON CBsI3U (KOBAJICHTHAs, MOHHAs,
METaJIJIMYecKasl) B HEOPraHMYECKMX COEIMHEHHUSX, 3aps]l HOHA IO XUMHUYECKOH
dopmyre, xapakTep cpelbl B BOAHBIX PAacCTBOPAX HEOPraHWYECKUX COCTUHEHUH, THI
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BELIECTBA,

packpbiBaTh cMmblca Ilepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTpUPOBATH
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh TabnuuHyio ¢opmy Ilepuoanyeckoit
CUCTEMBbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh MOHATUS «rjaBHas mnoAarpynmna (A-
rpymmna)» u «mobounas noxarpynmna (b —rpymma)», manbie w OoJbIIME TEPHOJIBI,
COOTHOCHTH 0003Hau€HHs, KOTOpblE HUMEIOTCI B IEpHOoAMYEecKOd Tabnuue, C
YHUCIOBBIMU XapaKTEPUCTHUKAMHU CTPOCHHMS aTOMOB XMMHYECKHX DJIEMEHTOB (COCTaB U
3apsj sapa, oo1ee YUCIIo AIEKTPOHOB U paclpeiesieHue UX MO 3JIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIME 3aKOHOMEPHOCTH B HW3MEHEHHU CBOWCTB DJIEMEHTOB U HX
COEIMHEHUI B IpEJeNax MaJbIX IEPUOJOB U IJIABHBIX HNOArPYNI C YYETOM CTPOCHUS
UX aTOMOB;



KJIacCu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (110 YMUCIYy U COCTAaBy y4YacTBYIOUIMX B PEaKLUU BEIIECTB, IO TENJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHIX dJIEMEHTOB);
XapakTepu3oBaTh (ONUCBHIBaTh) 0OLIME U crHeuuduyeckue XUMHUYECKHE CBOWCTBA
IPOCTBIX U CIIOKHBIX BEILECTB, NOATBEPXK/1asl ONMKUCAHUE TPUMEPAMU MOJIEKYJIIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOILUX XUMUYECKUX pEaKLU;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOLUALIMU KUCIIOT, HIEI0UYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
MOATBEP)KJAIOIUX  CYIIECTBOBAHME TI€HETUYECKOM CBA3M MEXAY BEILECTBAMU
pa3IM4YHBIX KJIACCOB;

pPacKpbIBaTh CYHIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUN IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajaHca ITUX peaKui;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOCHHS, BO3MOXHOCTHU
IPOTEKaHUsI XMMUUYECKUX MPEBPAIEHUN B Pa3JINYHBIX YCIOBUSX;

BBIUNCIIATh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKlty;

coOnrofarh MpaBuja [OJb30BAHUS XMMHUYECKOM TMOCyIo M J1abOpaTopHBIM
o0opyOBaHUEM, a TaK)Ke IpaBHUia OOpalleHUs C BEUIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSAMH 10 BBIIOJIHEHUIO J1JA0OPATOPHBIX XUMHUYECKUX OIBITOB I10 MOJIYYSHHIO
¥ COOMPAHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTIEKUCIIOTO Ta3a);

IIPOBOAMTH PEAKIMH, MOATBEPKAAOIINE KAaUECTBEHHBIN COCTAaB PA3JIMYHBIX BEILIECTB:
pacno3HaBaTh ONBITHBIM IMYTEM XJIOpHA-, OpoMHI-, MOAUA-, KapOoHat-, ¢ocdat-,
CHWJIMKaT-, cylab(dar-, TUJIPOKCHI-UOHBI, KATUOHBI AMMOHMS M HOHBI H3YYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKHUX BELIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTEIbHON NEATENbHOCTH — aHAU3 U CHUHTE3,
cpaBHEHHE, O0O0OOIIEHHE, CHUCTEeMAaTU3alUI0, BBIABICHWE NPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Yy4YEHMsS] CBOWMCTB BEIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
HayyHble METOJbl T[O3HAaHUS — HaONIIOJIeHUWEe, W3MEPEHHEe, MOJEINPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



8 KUIACC

HaumeHoBaHue pa3jiesioB u

TEMATHYECKOE IINTAHUPOBAHHUE

KoaunuecTBO 4acoB

dueKkTpoHHbIe (LM (POBbLIE)

Ne /it KoHTpoJibHbIE IIpakTHYeckue
TeM MPOrpaMmabl Bcero o0pa3oBaTe/bHbIC Pecypchl
padoThI padoTshI
Paznea 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
Xumusi — BaxkHasi 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuoreka [{OK
MPAKTUYECKOU IEeSITEIbHOCTH https://m.edsoo.ru/7f41837c
YeJioBeKa
12 BemrecTBa 1 XuMU4ECKHUE 15 1 bubnunoreka LIOK
peakuuun https://m.edsoo.ru/7f41837c
Hroro o pasneny 20 1 2

Paznes 2. Baskneiimme npeAcTaBUTe M HEOPraHUYECKUX BellecTB

51 Boznyx. Kucnopoz. Ilonsitue 6 bubmmnoreka HOK
' 00 okcumax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 8 1 bubnmorexa LIOK
' U COJISIX https://m.edso00.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmnoreka IIOK
' OCHOBAHUSX https://m.eds00.ru/7f41837¢c
OcHOBHBIE KJIACCHI but6mmoreka [IOK
2.4 . 11 1 1
HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c
Hroro no paszneny 30 2 3

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

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnunorexa LIOK

31 XHUMHYECKUX djeMeHToB /I, U. ! https://m.edso0.ru/7f41837c
MenaeneeBa. CtpoeHue aToma
XUMHUYECKas CBA3b.
3.2 OKUCIUTEIBHO- 8 bubmorexa OK
https://m.edso0.ru/7f41837c
BOCCTaHOBUTEJIbHBIE PEAKIINH
bubnunoreka LIOK
Hroro no paszeny 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa OK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17 2 1
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
2.4 anteMeHToB |VA-rpymmel. Yriepon u 8 1 2 bubmmorexa TIOK
' . Py ' p https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25 1 4



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

Pa3zgen 3. MeTasIbl M UX COeAUHEHU A

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [JOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHUE
8 KUIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Nen/m  Tema ypoka
Bcero o0pa3oBaTe/ibHbIE PeCypPChI

1 [Ipenmer xumuu. Poias XuMUM B )KU3HM YesioBeKa. Tena u 1 bu6nmoreka [IOK
BEIIECTBA https://m.edsoo.ru/ff0d210c

2 [TonsiTHe 0 METO/IaX TIO3HAHUS B XUMUH 1 bubmrorexa LIOK
https://m.edsoo.ru/ff0d227e

3| mopemopm v npeEem OGpumensn o mBoperopes 1 biGmnorera LIOK
06Oy 10BaHIEM» https://m.edsoo.ru/ff0d23dc

4 Uucreie BemecTBa U cMecr. CIocoObI pa3esieHus: CMecei 1 Bubmmorexa LIOK
https://m.edsoo.ru/ff0d26ca

5 [Tpaktuyeckas pabora Ne 2 «Pa3nenenue cmeceit (Ha 1 bubmuoteka [IOK
npuMepe OYNCTKU TTOBAPEHHOM COJIH)» https://m.edsoo.ru/ff0d28c8

bubmuoreka [IOK
0 AATOMBI I MOJICKYIbI 1 https://m.edscL:c;).ru/ff0d2a6c

7 XUMUYECKUE dTIEMEHTHI. 3HAKHU (CUMBOJIBI) XUMHUYECKHUX 1 bubnnorexa [JOK
DIIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTbie 1 cloKHBIE BELIECTBA 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d2d50

10 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. XUMUYECKas 1 bubmmoreka [JOK
bopmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2eae

11 OtHocutenbHas aroMHas Macca. OTHOCUTEIIbHAS 1 bu6nunorexa LIOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

MOJICKYJISIpHAs Macca

https://m.edsoo.ru/ff0d323c

12 MaccoBasi 107151 XUMHUYECKOTO 3JIEMEHTa B COSIMHEHUHT bubmmorexa LIOK
https://m.edsoo.ru/ff0d350c
bub6nmoreka [IOK

13 KonuuectBo BemectBa. Mosb. MouisipHast Macca https://m.edsoo.ru/f0d5230

14 ®Pu3nyecKue U XUMUUECKHUE SBICHUSA. XUMHAYECKAs peaKus Bubmmorexa IOK
https://m.edsoo.ru/ff0d37fa

15 [Tpr3Haky U yCIIOBHsI MPOTEKAHUS XUMUUYECKUX PeaKLui Bubmmorexa IOK
https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpaHEHUs1 MacChl BelIeCTB. XMMUYECKHE YpaBHEHUS Bubmorexa IOK
https://m.edsoo.ru/ff0d3b88

Brluncnenus Koau4ecTBa, MacChl BEIIECTBA 10 YPABHEHUSIM Bu6mmoteka [JOK
17 .
XUMHYECKUX PeaKiui https://m.edsoo.ru/ff0d5708
Knaccudukanus XaMUYeCKuX peakiuii (COeTMHECHHMS, bu6nunorexa LIOK
18
pas3IoKeHus, 3aMelICHHsI, 0OMEHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JIomoHOCOB — yu€HBIH-3HIUKIONEAUCT. O600IIEeHNe bubmuoteka [IOK
W CUCTEMATHU3aIMs 3HAHUN https://m.edsoo.ru/ff0d40c4
20 KonTponshnas pabora Nel no Teme «Bemecta u bubmmnoreka HOK
XUMHYCCKUE PEAKIIUI https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras Bo3nyxa. Kuciaopox — bubmuoteka [IOK
3JIEMEHT U TIpocToe BemiecTBO. O30H https://m.edsoo.ru/ff0d448e
99 dusnyueckue 1 XMMUYECKHe CBOWCTBA KUCI0poaa (peakiuu bubmuoreka [IOK
OKucIeHus, Toperue). [lonsatue o0 okcumax https://m.edsoo.ru/ff0d4614
93 CrniocoOblI nostydeHus KUCaopo/ia B 1abopaTopuu 1 bu6muoreka [JOK
pOoMBIIUIeHHOCTH. [IpuMeHeHre Kucopoa https://m.edsoo.ru/ff0d497a
TennoBoii 3¢ ekt XUMUIECKOH peakiuu, MOHATHE O Bumorexa 1IOK
24 TEPMOXUMHUYECKOM YPaBHEHHH, 3K30- ¥ SHIAOTEPMHUUECKUX

peaKumsIx

https://m.edsoo.ru/ff0d4790



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

TomnmuBo (He(dTh, yroiab U METaH). 3arps3HeHNUE BO3/IyXa,

bubnunorexa LIOK

25 CIOCOOBI €ro MPeI0TBPAIECHHUS https://m.edsoo.ru/ff0d4c4a

26 [Ipaktuueckas padora Ne 3 o teme «Ilomydenue u Bu6muoteka [JOK
coOMpaHue KUCIOPOa, U3yYCHHUE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4ae2

97 Bonopoa — anemeHT U npocroe BeecTBo. HaxoxaeHue B bu6nmoreka [IOK
pUpPOJIE https://m.edsoo.ru/ff0d4dd0

28 ®Pu3nyecKkue ¥ XUMHYECKHE CBOMCTBA BOJOPOIA. Bu6mmoteka [JOK
[TpumeHeHre Bogopoaa https://m.edsoo.ru/ff0d4dd0

29 [TonsaTue o KkucIOTaX M COJNISIX brbmmorexa LIOK
https://m.edsoo.ru/ff0d50d2

30 CrniocoOslI MostydeHus BOAOPOa B JIabopaTopuu bubmrorexa LIOK
https://m.edsoo.ru/ff0d4dd0

31 [IpakTuueckas padora Ne 4 o reme «HoinquHe u Bu6mmoteka [JOK
coOMpaHue BOAOPO/Ia, M3YUCHUE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
32 Momnsipusiii 00bEM ra3oB. 3akoH ABOTapo E:tlssj,j:l;l/?nT.eg;asc])Jc;)(.)rIlj/ffO d542¢

33 Brrunciienus 00bEMa, KOJIMUECTBa BEIIECTBA T'a3a 10 €ro bubnunorexa LIOK
U3BECTHOMY KOJIMYECTBY BEIIECTBA HIIK 00BEMY https://m.edsoo.ru/ff0d55a0

34 Boruncnenus 00bEMOB ra3oB 0 YpaBHEHUIO PEaKIUU Ha bubmmnoreka HOK
OCHOBE 3aKOHA OOBEMHBIX OTHOIIICHHUI ra30B https://m.edsoo.ru/ff0d5708

35 dusnyeckue U XUMUYECKHUE CBOUCTBA BOJIEI bubmorexa HOK
https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwuii. [ToHsTHE 00 HHAUKATOpPAX bubmorexa HOK
https://m.edsoo.ru/ff0d59e2

37 Bona kak pactBoputens. HachllieHHbIE 1 HEHACBIILIEHHBIE bu6muoreka [JOK
pacTtBopbl. MaccoBasi 10Jis BEIIECTBA B PACTBOPE https://m.edsoo.ru/ff0d5b40

38 [IpakTuueckas padora Ne 5 mo teme «IIpurotoBnenue bubmuoteka [IOK

pacTBOPOB C ONPEIETEHHON MAaCCOBOM JI0JIEM paCTBOPEHHOTO

https://m.edsoo.ru/ff0d5eba
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BC€IICCTBa»

39 Kontponbnas padora No2 o reme «Kucmopoz. Bogopoa. bubmuorexa [IOK
Bona» https://m.edsoo.ru/ff0d6342
40 Okcupl: cocTaB, KiIaccudUKaIys, HOMEHKIIaTypa bubmmorexa LIOK
’ ’ https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XUMHYECKHUE CBOMCTBA KUCIOTHBIX, OCHOBHBIX bubnunorexa LIOK
41
¥ aM(pOTEPHBIX OKCUIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHHUsI: COCTaB, KiaccuuKaIys, HOMEHKIATypa Bubmmorexa LIOK
’ ’ https://m.edsoo.ru/ff0d67ca
43 [TomyueHnue 1 XuMUYeCKUE CBOMCTBA OCHOBAHUI bubamorexa LIOK
https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kiaccudukaius, HOMEHKIATypa Bubmmorexa HOK
’ ’ https://m.edsoo.ru/ffOdfee2
45 [TomryueHnue 1 XUMUYECKHE CBOMCTBA KUCIOT bubmmorexa LIOK
https://m.edsoo.ru/ffOdfee2
46 Conu (cpenHue): HOMEHKIIATypa, CIOCOObI OTy4YeHUs, bubnnorexa [JOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTrueckas padota Ne 6. PereHue sxcriepuMeHTaIbHBIX
47 3alj)1aq 10 TEME EOCHOBHBIG KJIACCBI HeOpFaHE‘-ICCKI/IX bubmmorexa [OK
. https://m.edsoo.ru/00ad9b7c
COCTMHEHUI
48 ['eHeTnyeckas CBS3b MEXAY KJIacCaMU HEOPTaHUUECKUX bubnnorexa [JOK
COCTMHEHUI https://m.edsoo.ru/00ad9a50
49 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN bubmorexa HOK
https://m.edsoo.ru/00ad9cb?2
50 KonTponbnas padota Ne3 no teme "OCHOBHBIE KJ1acChl bu6muoreka [JOK
HEOPraHUYECKUX COeTUHEHUIT" https://m.edsoo.ru/00ad9ela
51 [TepBbIe MOMBITKY KIACCU(PUKAIIUU XUMAYECKUX IIIEMEHTOB. bubnmnorexa [JOK

ITonsTHE O Tpymnmnax CXOAHBIX 3JIEMCHTOB

https://m.edsoo.ru/00ad9ffa



https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa

[Iepnoanueckuii 3axoH u Ilepuoanueckas cucrema

bubnunorexa LIOK

52 xumuaeckux 3remenTos JI. M. Menneneesa https://m.edsoo.ru/00ada52c
53 [Tepuoasl, TPyMITBL, TOATPYIIITHI buomorexa LIOK
https://m.edsoo.ru/00ada52c
54 Ctpoenue atomoB. CocTaB aTOMHBIX sziep. M30Tombl ﬁgs::jl/(;séezasg().orllf/OOa da342
55 CtpoeHue IEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB bubmmoreka [JOK
[Tepuomuueckoii cucremsl 1. . Mennesneena https://m.edsoo.ru/00ada6bc
56 XapakTepucTUKa XMMUYECKOT0 3JIEMEHTA 110 €T0 Bbu6mmoteka [JOK
nosioxeHuro B [leproandeckoii cucreme J[. . Menneneea https://m.edsoo.ru/00ada824
| e e o e
https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DIIeKTPOOTPUIIATEIILHOCTh aTOMOB XUMHUYECKHX JICMEHTOB brbmmorexa LIOK
https://m.edsoo.ru/00adaab8
bubmuoreka [IOK
59 Hontast Xumirecias csh https://m.edscL:c;).ru/OOadac34
60 KoBasneHTHas monspHas XUMAYECKas CBS3b bubmmorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBasneHnTHas HenonsipHas XUMUYecKasl CBsI3b bubmmorexa LIOK
https://m.edsoo.ru/00adaab9
bubnuotexa [JOK
62 (CTeIeHb OKHCIeHILA https://m.edsi.ru/OOadae28
63 OKHCTUTENbHO-BOCCTAHOBUTEIBHBIC PEAKITHH Bubmmorexa LIOK
https://m.edsoo.ru/00adb076
64 OKHUCITUTENIN U BOCCTAHOBUTEIH bubnmorexa LHOK
https://m.edsoo.ru/00adb076
65 Kontponbnas pabota Ne4 o reme «CtpoeHue atoma. bubnuotexa [JOK
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XMMHUYECKas CBA3b) https://m.edsoo.ru/00adb486
66 PesepBHelit ypok. O000IICHHE U CUCTEMATHU3AIIHS 3HAHHHA 1 ﬁggi?;?;ii.orﬁl 00adb33c
67 PesepBHbIil ypok. O00011ICHIE ¥ CHCTeMaTH3allisl 3HAHUT 1 ]f?tptf::jl/(r)rfzzasf)l().orljlo 0ad9ch?
68 PesepBHeIil ypok. O000IICHHE U CUCTEMATHU3AIIHS 3SHAHHA 1 ﬁ:t??;/?r?;;i?rﬁ/ﬁ 0d61c6
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68

Peanuzanus 06p330BaTeJ1beIX nmporpamMmm eCTeCTBeHHOHay‘lHOi/i H T€XHOJIOTHYeCKOoii HaNnpaBJCHHOCTH 110 MPEAMETY XUMUA

OCYLIeCTBJIsSIeTCS ¢ HCMOIb30BaHNeM 000pyaoBaHus neHTpa «Touka pocTta»

8 kiace
Ne Copnepxanue HeneBas Kon-Bo yacos Ilnanupyemble Hcnoabn3oBanue
ypoKa YCTaHOBKA YPpOKa pe3yJIbTaThl o0opynoBaHMs LEHTPa
u3 «Touka pocra»
TemMar
HYeCK
oro
IUIAHU
poBaH
usi
3 [IpakTnueckas pabora | 3HAKOMCTBO c 1 YMeHne mnosb3oBaThes | JlaTumk TEMIIEpaTyphl
«Habmonenue 3a ropsieil | OCHOBHBIMU HarpeBaTeJIbHBIMU (TepMonapHsbIii), CHUPTOBKA
CBEYOM.  YCTpPOWCTBO M | METOJAAMM HAyKH npubopamu
paboTa CIUPTOBKHY
35 JlaGopaTopHbIit OTIBIT | DKCTIEPUMEHTAIBHOE 1 YMetb oTinyath | Jlarumk AJIEKTPO-
«Onpenenenue BOJIOIIPO- | ONpEAEIECHUE BOJIONPO- BOJHYIO BOJY | IPOBOJHOCTH,  IH(POBOI
BOAHOW M JUCTWJUIMPOBAH- | TUCTHUIUIUPOBAHHOM OT JUCTHWJJIMPOBAHHOM, | MUKPOCKOI



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

HOU BOJED

U BOJOIPOBOJTHOM

3HAThb, nmoyemMy JJIA

BOJIbI IIPOBEICHUS
JKCIIEPUMEHTOB
UCIOJIB3YIOT
JUCTUIIIMPOBAaHHYIO
BOZY
24 JIeMOHCTpallMOHHBIN sKc- | M3ydenue YMmerb omn4arh | Jlarumk TeMIepaTypsl
IepUMEHT «BblaeneHne M | XUMHUYECKUX AB- ¢du3nyeckue MpoLecChl | INIATHHOBBINA
MOTJIOLEHUE Teria — | neHuit OT XHUMHYECKUX pe-
IIPU3HAK XUMUYECKON aKLWi
peaxuum»
35 JIeMOHCTpallMOHHBIN aKc- | M3ydyenne sBneHun 3Harb, 4TO npu | [IpuGop nms OnbITOB € 3JIEK-
HIEPUMEHT «Paznoxenue | npu pa3I0XKEHUH IIPOTEKAaHUN  PEaKLUHH | TPUYECKUM TOKOM
BOJIbI JIEKTPUYECKHM TOKOM» | CJIOKHBIX BELIECTB MOJIEKYJIbI BELIECTB
pa3pylaroTcs, a aTOMbl
COXPaHSAIOTCS (st
BELIECTB c
MOJIEKYJISIPHBIM
CTPOEHHEM)
16 JIeMOHCTpallMOHHBIN 9KC- | DKCIIEpUMEHTAILHOE 3Hate  (opmynupoBKy | Becw
MEPUMEHT «3aKoH CO- | I0Ka3aTeIbCTBO 3aKOHa u YMETh
XPaHEHUs MaccChl BELIECTB) JENCTBUS 3aKOHA IPUMEHATh  €ro  Ha
MIPAaKTHKE, npu
pEIIEHNN  pacdyETHBIX
3a1a4
21 JleMOHCTpallMOHHBIH OKCrnepuMeHTaIbHO 3uarb 00bEéMHYI0 Aot | [Ipubop s ompenenenus
JKCIEpUMEHT «OmpeneneHue | ONpeneanThb COCTaBHBIX yacTel | cocTaBa BO3/yXa
COCTaBa BO3yXa» COJEepXKaHUE  KHUC- BO3/yXa

JIopoaa B BO3yXEC




35 JlaGopaTopHbIit onwIT | [laTh mpeacTaBieHne YmMenue BBIOMpaTh | JlaTuuk TeMIepaTypbl
«3mepeHne  temiepatypsl | O TOYHOCTH puOOpbI JUId | IUJIATUHOBBIN,  TEPMOMETD,
KHUIICHHS BOZBI C IIOMOILIBIO | U3MEPEHUN - IIPOBEICHUS NIEKTPUYECKAs TUINTKA
JaT4uKa  TEMIEPAaTypbl U | pOBBIX JaTYUKOB H U3MEpEHMUI,

TEPMOMETPa» AHAJIOTOBBIX TpeOYIOLMX TOYHOCTH
pruOoOpoB ITOKa3aHUM.

37 JIaGopaTopHbIii onsIT | Mccienosars Nmers mnpencrasinenue | Jlaruuk TeMIepaTypsl
«H3yuenue 3aBUCUMOCTH | 3aBUCHMOCTb O Pa3HOW 3aBUCUMOCTH | IJIATUHOBBIN
pPacTBOPUMOCTHU BEIIECTBA OT | pACTBOPUMOCTH  OT pacTBOPUMOCTHU
TEMIIEPATYPHI» TEMIIEPATYPbI BEUIECCTB OT TeMIepa-

TYpbI

43,45 | lemoncrpauuonnsiii  onbIT | ChopmupoBath VYmers onpenenars pH | laruuk pH
«Onpenenenne pH pactBo- | npeacrasnenue o pH pacTBOpOB
POB KHCJIOT U IIEI0YEH cpeapl  Kak - xa- IIpuMeHAT ymMeHus 1o

PaKTEPUCTUKH onpezenenuto pH B
KHCJIOTHOCTH MPaKTUYECKON
pacTBopa JESATEIBHOCTH
Cdopmuposath

IIPEJICTaBICHUE O

mkane pH

46 JlemoHcTpauoHHbId  onbIT | CUHTE3 colmM U3 YMerb npoBoauTh | LludpoBoit Mukpockon
«[lonyyenne MemHOro Ky- | KUCIOTBI M OKCHJA IIPOCTEHIINE CHHTE3BI
opoca» MeTaia HEOPraHUYECKUX

BELIECTB C HCIIOJIb30Ba-
HUEM UHCTPYKIUH

43,45 | JlabopaTopHBIi ONBIT | DKCIEPUMEHTAIBHO [Tonnmate  cymiHOCTH | JlaTumk pH, J103aTOp
«Peakius HeWTpanu3anuu». | 10Ka3arb nmporecca 00béMa XKHUAKOCTH,
JleMOHCTpaliMOHHBIN XUMHUYECKHE HEUTpaIU3allun u | OopeTka, JaTYMK TeMmIiepa-
sKcrepuMeHT  «OcHOBaHMs. | CBOMCTBA OCHOBAaHUM IIPUMEHSITh IIPOLIECC | TYPHI IUIATUHOBBINA, MarHuT-




TennoBoii 3ddekr peakuu
THJIPOKCH/IA HATpUS c
YIIICKUCITBIM Ta30M»

HEeUTpaIU3aluu Ha
MpaKTUKeE

Has MCIIajJIKa

61

JIeMOHCTPallMOHHBIA  OIBIT
«Temneparypa  IUIaBJICHMS
BELIECTB C Pa3HBIMU THUIIAMU
KPUCTAIUIMYECKUX PEIIETOK»

ITokazaTh
3aBUCHMOCTD
(bU3UIECKUX
CBOMCTB BEIIECTB OT
THIIA  XHMHYECKOM
CBSI3U

YMeTh onpenensaTh TUIl
KPUCTAJUIMYECKUX
pemETOK o
TEeMIIepaType
IIJIaBJICHUS

Jatuuk TEeMIIEPaTypbl
IJIATUHOBBIM, JaTYUK TEM-
nepaTypbl TEPMOTAPHBIiA




9 KJIACC

Kounuec
TBO JIeKTPOHHBbIE U (pPOBbIE
Ne n/m Tema ypoka P ungp
Jacos o0pa3oBaTe/bHbIE Pecypchl
Bceero
Ilepuonuueckuii 3akoH. [leproauyueckas cuctema
1 pros proX 1 Bubnnorexa L[OK https:/m.edsoo.ru/00adb59e
xUMHu4Yeckux dyemeHToB 1. Y. Meneneera
3aKOHOMEPHOCTH B UBMEHEHHUH CBONCTB XUMHUYECKHUX
2 P . 1 bubnuoreka [{OK https://m.edsoo.ru/00adb6b6
3JIEMEHTOB MEPBBIX TPEX MEPHUOJIOB
3 Knaccudukainus u HOMEHKIIaTypa HEOPraHUYECKUX BEIECTB 1 bu6nuoteka IIOK https://m.edsoo.ru/00adb7e2
Buapl XuMUYECKOM CBS3U U THITBI KPUCTAIUTMYICCKUX
4 o P 1 Bu6morexa [IOK https://m.edsoo.ru/00adbact
peméTok
5 KonTponbnas pabora Nel mo teme «IloBTopenue u 1
yriayOJieHrne 3HaHUH OCHOBHBIX Pa3/IesioB Kypca 8 Kiaccay
Knaccudukanus XuMHUIECKUX PEaKIIUi M0 Pa3IMIHBIM
6 Puican peaxtt P 1 bu6mmoteka I1OK https://m.edsoo.ru/00adbcb0
MPU3HAKaM
ITonsiTvie 0 CKOPOCTH XUMHYECKOM peakiuu. [loHsTHE O
7 p peart 1 bubmmoteka I1OK https://m.edsoo.ru/00adbe9a
TOMOTEHHBIX U TE€TEPOTCHHBIX PEAKITUIX
[TonsiTue 0 XxuMHUeckoM paBHOBeCHH. DAaKTOPHI, BIUSIOUINE
8 Ha CKOPOCTb XUMHUUYECKOW PEaKLU U I10JI0KEHHE 1 bu6muoreka LIOK https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PaBHOBECHUS
9 OKHCANTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINH 1 bu6muoreka [{OK https://m.edsoo.ru/00adcade
Teopust anekTpoauTHYecKoi auccormanu. CUIbHBIE U
10 P P A Hat 1 but6mmoreka [{OK https://m.edsoo.ru/00adcd68
ci1abble AIIEKTPOIIUTHI
11 HonHble ypaBHEHUS peakui 1 bu6mumoreka L{OK https://m.edsoo.ru/00add448
XuMHYECKHE CBONCTBA KHMCIIOT M OCHOBAaHUM B CBETE
12 1 but6mmoreka IIOK https://m.edsoo.ru/00add5d8

MIpe/ICTaBICHUH 00 3IEKTPOIUTUYECKON TUCCOLUaluN



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8

XUMHUYECKHE CBOMCTBA COJICH B CBETE MPEACTABICHUN 00

13 N bu6nuoteka LIOK https://m.edsoo.ru/00add8b2
BJIEKTPOJIUTUYECKON JUCCOIUAIINHI

14 [TonsTHE 0 rMapOIU3E CONEN bu6mmoteka L{OK https://m.edsoo.ru/00add9d4

15 O06o001meHre U cucTeMaTHU3alnsl 3HAHUI bu6nmoteka IIOK https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1. «PeleHne 3KCIIEpUMEHTAIBHBIX

16 P P P Bu6motexa L{OK https://m.edsoo.ru/00addbfa
3a71a9»
KonTponbHas padora Ne2 1o TeMe «DIeKTPOIMTHICCKAS

17 P P P bubnuoreka I{OK https://m.edsoo.ru/00addecO
nuccoumanusa. XUMUYECKUEe PEakiluu B paCTBOpax»
OO011as XxapakTEepPUCTHKA TaJION€HOB. X MMUYECKHE CBOMCTBA

18 B P P bubnuoreka ITOK https://m.edsoo.ru/00addfe2
Ha puMepe xJjopa
Xnopopoaopoj. ConsHast KUCIIOTa, XHMUUECKHIE CBOMCTBA,

19 POBOAOPOA Bu6motexa LIOK https://m.edsoo.ru/00ade104
MoJTy4eHue, MpUMEHEHUE
[Ipaktuueckas pabora Ne 2 no teme «llomyyenue constHon

20 . . bu6numoteka LIOK https://m.edsoo.ru/00ade348
KHUCJIOThI, U3yYEHUE €€ CBOMCTB)
Beraucnenus mo ypaBHeHHSIM XUMHUECKUAX PEaKIUH, €CITH

21 P peartt bu6mmoTteka I1OK https://m.edsoo.ru/00ade488
OJIMH M3 PEareHTOB J]aH B U30BITKE

22 O6mas xapakrepucTuka 31emMeHToB VIA-rpynmsl bubnnorexa LHOK https://m.edsoo.ru/00ade64a
Annorpomnnasie Moaubukanuu cepbl. HaxoxaeHue ceprl 1 eé

23 P . Audpuxan p . A P bu6nuoteka LIOK https://m.edsoo.ru/00ade64a
COEIMHEHM B pUpoae. XUMHUUECKUE CBOICTBA CEPbI
CepoBoaopo, cTpoeHne, GU3NYECKHE U XUMHUYECKHUE

24 P . AOPOA, C1P ¢ bu6mmoteka IIOK https://m.edsoo.ru/00ade802
CBOMCTBA
Oxcunpl cepbl. CepHas KuciaoTa, GU3NYECKUEe U XUMUYECKUe

25 . g P P ¢ bubmuoreka I{OK https://m.edsoo.ru/00adea28
CBOICTBa, TPUMEHEHNE
XUMHUYECKUE PEAKIMH, JIEKAIME B OCHOBE MPOMBIIIEHHOT'O

26 croco0a MoJIy4eHus: CEPHON KUCTOThI. XUMUYECKOE bubnmnoreka [{OK https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYXKAIOLIEl Cpe/ibl COeTUHEHUSIMU CEPbI

27 Brruucnenune MaccoBo# 1011 BBIXO/A MPOAYKTA PEAKITNT but6mmoreka [{OK https://m.edsoo.ru/00adec8a
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OOm1ast xapakTepUCTHKA 31eMeHTOB VA-rpynmsl. A30T,

28 pacmpocTpaHeHue B IPUPoJie, GU3MIECKUE U XUMHIECCKUE bubnuoreka IIOK https://m.edsoo.ru/00adeea6
CBOICTBA
AmMmMuak, ero (pu3nMYecKue U XUMUYECKHUE CBOMCTBA,

29 ¢ Bbu6nuoteka LIOK https://m.edsoo.ru/00adf004
MOJIy4YeHUE U IPUMEHEHUE
IIpaktnueckas padora Ne 3 mo Teme «llonydyenne aMmmuaka,

30 p p 5 yi bu6nmoteka LIOK https://m.edsoo.ru/00adf180
U3Y4YE€HHE €ro CBOMCTBY

31 A3OTHAas KUCOTa, €€ (hU3nUecKre U XUMUYECKUE CBOMCTBA bubnnoreka L{OK https://m.edsoo.ru/00adf306
Hcnonbs3oBanre HUTPATOB U COJIEH aMMOHUS B KAUECTBE

32 MUHEPAJIBHBIX yI0OpeHH. XMMHUYECKOE 3arpsi3HEHUE bubnnorexa LHOK https://m.edsoo.ru/00adf518
OKpY>Karolen cpeibl COeAMHEHUSIMU a30Ta
®docdop. Oxeun dochopa (V) u pochopnas kucnora,

33 $op 2 docdopa (V) u(b Gop bu6nuoteka LIOK https://m.edsoo.ru/00adf68a
¢bu3nuecKkrue 1 XUMUYECKIe CBOMCTBA, MOTYYCHHE
Hcnons3zoBanne GpocdaToB B KaYECTBE MUHEPATHHBIX

34 . ocd . p bu6nuoteka LIOK https://m.edsoo.ru/00adfc20
ynoOpeHuit. 3arpsi3sHeHne NpupoaHoi cpeasl pocharamu
VYrnepoa, pacnpocTpaHeHue B pupoie, Gu3ndeckue u

35 PO, pactip . P pupoze, ¢ bubmuoreka ITOK https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Oxcunsl yriaepona, ux (pusnveckre U XMMUYECKHe CBOMCTRA.

36 DKosornyeckue npobeMbl, CBA3aHHbIE C OKCUIOM yriepoJia bu6muoreka LIOK https://m.edsoo.ru/00adfebe
(V)

37 VYronbHas KUCIOTa U €€ COTU bubmuoreka ITOK https://m.edsoo.ru/00ae006c
[Tpaktrueckas padota Ne 4 o teme "l[lonmyuenue

38 P P i " bu6nuorexa LIOK https://m.edsoo.ru/00ae027e
yraekucioro rasa. KauectBenHas peakius Ha KapOOHaT-UOH
[TepBoHayaNbHbIE TOHATUS 00 OPTrAaHUYECKUX BEIIECTBAX KaK

39 P P B bubmuoreka [{OK https://m.edsoo.ru/00ae054e
0 COEMHEHUAX yriepoaa

40 Kpemuuii u ero coenuneHus bu6mmoreka L{OK https://m.edsoo.ru/00ae080a
[IpakTuueckas pabota Ne 5. Pemenue skcepuMeHTaIbHBIX

41 P P P but6mmoreka [IOK https://m.edsoo.ru/00ae0bf2

3a7a4 o TeMe «BaxkHelne HeMeTaIbl 1 UX COSTUHEHU



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
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https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2

Konrtponsnas pabora Ne3 o teme «BakHeimme HeMeTalIbl

42 1 bu6nunoteka LIOK https://m.edsoo.ru/00ae0el18
Y UX COCTUHEHUS
OO01mmas xapakTepucTUKa XUMUIECKIX DJIIEMEHTOB —
43 MeTaJIOB. MeTtajinueckas CBsI3b U METaJlJInYecKas 1 bubmuoreka I{OK https://m.edsoo.ru/00ae103e
KpUCTaJUIM4ecKas pelmérka. dusznyeckue cBOUCTBA METAIIIIOB
44 XI/IMI/I‘ICCKI/IvC CBOMCTBa METAJUIOB. DJIEKTPOXUMUYECKUN Pl 1 Bumorexa LIOK https://m.edso0.ru/00ae1156
HaIpsDKEHUH METaJlIOB
O6mue cnocoObl monydeHus: MmetamuioB. CIiaBbl.
45 Boeruucnenus no ypaBHEHUSAM XUMHUUYECKUX PEAKLIUM, €U 1 bu6nmoteka LIOK https://m.edsoo.ru/00ae1156
OJIUH U3 PEareHTOB COJCPKHUT IPUMECH
46 [TonsiTHE O KOPPO3UM METAIIOB 1 bubnnorexa LHOK https://m.edsoo.ru/00ae1278
47 [Ilen0uHbIE METAILIBI 1 bubnuoreka [{OK https://m.edsoo.ru/00ael4b2
48 Okcubl ¥ THAPOKCUIBI HATPUS U KU 1 bubnuoreka [{OK https://m.edsoo.ru/00ael4b2
49 [lennouHO3eMENbHBIE METAIIIIBI — KAJIBLHUK U MarHui 1 bubnuoreka I{OK https://m.edsoo.ru/00ael5e8
50 Baxnetimme coeTMHEHUS KaJIbIIAs 1 bubmmoteka I1OK https://m.edsoo.ru/00ae15e8
51 O060061IeHre U cucTeMaTu3alus 3HaHU! 1
52 XKeéctkocTh BOABI M cIOCOOBI €€ yCTpaHEeHUs 1 bu6muoteka L{OK https://m.edsoo.ru/00ae1886
53 HpaKmqef:Kaﬂ pabora J,\,@ 6 tto Teme KEeTroCTE BORH H 1 bu6mmoreka LIOK https://m.edsoo.ru/00aelae8
METOJIbI €€ yCTpaHCHHUS
54 AJFOMUHMI 1 bubnuoreka ITOK https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe CBONCTBA OKCH/IA U TUIPOKCHIA 1 bubnnoreka [IOK https://m.edsoo.ru/00aelc64
56 Keneso 1 bubmuoreka [{OK https://m.edsoo.ru/00ae1d86
57 Oxcupl, ruapokcuanl u coin xenesa (1) u sxenesa (111) 1 bubnuoteka [{OK https://m.edsoo.ru/00ae35e6
58 O06001IeHre U cucTeMaTU3alus 3HaHU! 1
59 [IpakTrueckas pabota Jifg 7. PemieHne sKCrepuMEHTaTbHBIX 1 BuGmorexa LIOK https://m.edsoo.ru/00ae3des
3a/ad 1o reme «BakHeine MeTamibl U UX COSTUHEHUS
60 Boruncnenus no ypaBHeHUSIM XUMUYECKUX pEaKLUi, ecliu 1 bu6muoreka [{OK https://m.edsoo.ru/00ae1750
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OIWH U3 pCarcHTOB J1aH B HU30BITKE WIIH COACPIKUT IMMPHUMECH.
Brrancnenus maccoBoit J0JIKM BbIXOJa IMPOAYKTA pCaKInun

61 O06o001IeHre U CHCTeMaTU3alus 3HAHUN 1
62 Kontponbnas padota Ne4 o reme «BakHelne MeTauibl 1 1
WX COCANHECHUSD)

63 BemecTBa 1 Marepuaisl B IOBCEAHEBHON KU3HU YEJIOBEKA 1 bubmmoreka LIOK https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arpsi3sHEHUE OKPYXKAIOIIEH CpPeIbl 1 bubnuoreka [{OK https://m.edsoo.ru/00ae4270
65 Ponb xumum B perieHny 3K0JI0rMUecKUX IpodaemM 1 bubnnorexa LHOK https://m.edsoo.ru/00ae4270
66 PesepBHblil ypok. O600111I€HNE U CHCTeMATHU3alHs 3HAHUHA 1 bu6nuoteka IIOK https://m.edsoo.ru/00ae0d0a
67 PezepBHblil ypok. O000IIeHNE 1 CUCTEMAaTH3AIMS 3HAHU I 1 bubnnorexa LHOK https://m.edsoo.ru/00adb33c
68 PesepBHblil ypok. O600111I€HNE U CHCTeMATHU3alHs 3HAHUHA 1 bu6nmoteka IIOK https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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Peann3anus o6pa3oBaTe/ibHBIX NIPOrpaMM €CTeCTBEHHOHAYYHOH M TeXHOJIOTHYeCKOii HANIPABJIEHHOCTH N0 NpeAMeTy XUMHS

OCYHIECTBJAECTCHA ¢ UCITOJIL30BAaHUEM 060py}10BaHI/Iﬂ HEHTPa «Touka PoOCTa>»

9 knace
Ne Copnepxanue IeneBas ycraHoBKa ypoka Koa-Bo ILlnanupyemble Hcnoab3oBan
yYPOKa 4acoB pe3yJbTaThl ue
us3 odopynoBanmn
TeMaT sl HeHTpa
HYEeCK «Touxka
oro pocTa»
IVIAHU
pOBaH
usi
9 JIaGopatopHsble onbIThl | 3yueHue OKHUCIIMTEIBHO- 1 WNwmetry mnpencraBinenue o | Jatumk
«M3ydyeHne peakuuy B3au- | BOCCTAHOBUTEIBHBIX  IPOLIECCOB, TEIJIOBOM s dexre | TeMnepaTyps
MOJIeIiCTBUA Cynab(pUTa Ha- | IPOTEKAOUIMX C  BBIICICHUEM OKHUCJIUTEIBHO- IJIATUHOBBIN
Tpus C IEPOKCHIOM BOJO- | SJHEPTUU BOCCTAHOBUTEJIbHBIX HMatunk pH
pona» Jlokazar, 4TO B  IpolEcce peakuuii
«3menenne pH B Xxoxe | mpoTekaHus OBP BO3MOKHO Nmerys mnpexncraBiaeHus o
OKHUCIIUTENBHO-BOCCTAHO- 00pa3oBaHUe KMCIOTHI WU IIET0YH pa3IUYHBIX MIPOAYKTax
BUTEJIBHBIX PEAKIUII» OKHCIIUTEIBHO-
BOCCTaHOBUTEIIbHBIX
peakuuii
8 JIeMOHCTpallMOHHBIE ONBITHI | I3y4nTh 3aBUCUMOCTH CKOPOCTH 1 3HaTh 3aBucuMocTts | [lpubop s
«3yuenne BIIUSIHUS | PEaKIUU OT PA3INYHBIX (PaKTOPOB CKOPOCTH  pE€aKkIuu OT | WLIOCTPALUA
pa3nuyHbIX  (HAaKTOpOB Ha pa3nuyHbIX  (PAKTOPOB — | 3aBUCHMOCTH
CKOPOCTh pEaKIn» TEMIIEpaTypHl, KOH- | CKOPOCTH
LEHTPalUU PEarupyrouux | XMMUYECKOU
BEILIECTB,  Karajau3aropa, | peakuuu oT
MIPUPOJIBI BEILIECTB, | YCIOBUHI
IJI0IA AN

COITPUKOCHOBCHUA




BEIIECTB

10 JlemoHncTpaunoHHble onbIThl | [Tokazars, 4TO pacTBOpeHUE 3HaTh, 4TO pacTBOpeHue — | Jlarumk
«TennoBoit 3QQEKT | BemEeCTB HUMEeT psl MPHU3HAKOB (U3UKO-XIMUYECKHIA TEMIIEPATYPbI
pacTBOpPEHMSI BELIECTB B | XMMUYECKOM peakuu npolecc IIJIATUHOBBIN
BOJIE» BBeneHue MOHATUH «JIEKTPOIIUTY YMeTb 3KCIepUMEHTANbHO | JlaTunuk
«ONEKTPOJIUTBl W HE3JIEK- | U «HEIIEKTPOIUT» ONPENENATh AJIEKTPOIUTHI | IIEKTPO-
TPOJUTHI» Y HEDJIEKTPOJIUTHI IIPOBOJAHOCTHU

11 JlabopaTopHbIit ombIT | ChopmupoBaTh TPEICTABICHUE O 3HaTth, Kakoe BiusHUE | J[aTumk
«BnusiHue pacTBOpUTENS HA | BIUSIHUU pacTBOpUTENS Ha OKa3bIBAET BOJA Ha | 3JIEKTpo-
JUCCOLUAIUIO JMCCOLIMAIIMIO JIEKTPOJINTA JIUCCOLIMAIIMIO BELIECTBA IIPOBOJAHOCTHU

10 JlabopaTopHbIit OTBIT | DKCIIEPUMEHTAIILHO BBECTHU Ymetp onpenensaTs | Jarunk
«CunbHble U cnabble 3JIeK- | TOHATHE «CTIa0bIil IEKTPOIUT CUJIbHBIE u cinalble | AJIEKTPO-
TPOJIUTHD» EKTPOJIUTHI C MOMOIIBIO | IPOBOJHOCTHU

JaTYMKa 3IEKTPOIpPO-
BOJHOCTH

12 JlaGopaTopHbIit onsIT | Uccrnenosars 0COOEHHOCTH [Ipumenars  3Hanua o | Jarumk
«B3auMmonelicTBue THUAPOK- | IPOTEKAHUSA peakuuu HEH- peaKuuy HEUTpaIu3aluu B | dJIEKTPO-
cuia Oapusi ¢ CepHOW KHUC- | Tpalu3aluu UHBIX YCIOBHSIX IIPOBOJHOCTH,
JIOTON» Z103aTOp

o0BEMa
KHUJIKOCTH,
OropeTka

18 JIeMOHCTPallMOHHBIN  OMBIT | DKCIEPUMEHTAIBHOE HA3y4YEeHUE 3atp  ¢Qusnueckue W | Anmmapar Ut
«M3ydyenue ¢usznyecknx Hu | pusnyeckux " XUMHUYECKHUX XUMHUYECKHE CBOICTBA | MPOBEACHHUSA
XAMUYECKHAX CBOWCTB | CBOMCTB XJIOpa TaJIOr€HOB. YMETh | XUMHUYECKHX
XJI0pay 3alMChIBaTh  YPaBHEHHUs | NIPOLIECCOB

peakuuii ramoreHoB ¢ Me- | (AIIXP)
TaUlaMH,  HEMEeTaJUlaMH,

1504 pa3IMYHYIO




OKHCJIIMNTCIBbHYIO

CIIOCOOHOCTh
19 [IpakTuueckas pabota | OnpenenuTs CoAepKaHue XJIOPHUJ- YmeTh HNPUMEHATH | JlaTunk
«OrnpeneneHue conepKaHus | HOHOB B UCCIIEAYEMBIX PAaCTBOPAX HMOHOCEJICKTUBHbBIE XJIOPUJ- HOHOB
XJIOPUJ-MOHOB B IHUTHEBOI JATYUKH
BOZC»
24 JleMOHCTpalMOHHbIM OnbIT: | M3yunts nabopaTopHbIE CIOCOOBI 3HaThb nabopatopHble | Anmapar  Juis
«[lonydyenue cepoBomopoja | MOJYyYEHUS] CEPOBOAOPOAA,  €ro CIOCOObI IOJIyYEHUs | IPOBEJICHUS
U U3YYEHUE €r0 CBOUCTBY. CBOMCTBA U CBOMCTBA CYyNb(UI0B CEpOBOIOPOJA, €ro | XMMHYECKUX
JlaGoparopHbIit OTIBIT: ¢u3uueckne W XMMH- | pEaKIHi
«CuHtes yeckue  cBoicTtBa.YMeTh | (AIIXP), mpu-
cepoBosiopoaa.KauecTBeHH POBOJUTH Ka4yeCTBEHHBIE | OOp JUISL
bIE peakuuu Ha peakuuu Ha CEpOBOJOPOJ | MOIYYECHUS
CEpOBOAOPOA U CYIb(PHIBI» U COJIM CEPOBOAOPOJHOMN | razoB WIH
KHCJIOTBI, COCTaBJIATH | anmapar
COOTBETCTBYIOIINE Kurnma
YPaBHEHHS  XUMHUYECKHUX
peakuuii
25 JIeMOHCTpalMOHHBIA  ONBIT | M3yunTh  CBOWCTBA  CEPHHUCTOIO 3Hate  ¢Qusuueckue W | Anmapar s
«3yuenue CBOICTB | ra3a XUMHYECKHE CBOICTBA | MPOBENCHNUSA
CEepHUCTOr0 Tra3a U CEepHU- CEpHUCTOr0  Ta3a.YMeTh | XUMHYECKHX
CTON KHCIIOTBD» 3allMChIBaTh ~ YPaBHEHHUs | peakUui
peakuuii raza ¢ BoaoH, co | (AIIXP)
1ieI049aMu
27 JleMoHCcTpaunoHHble  onbl- | M3yunts IIPOMBIIIIJIEHHBIE U 3HaTh TNpPOMBIIUIEHHBIE U | TepMope3ucTo
Tol: «[lonmydyenue okcunaa | mabopaTopHbIe CHOCOObI nabopaTopHble  CIOCOOBI | pHBIM  AaTYUK
azora (IV) u m3ydenue ero | momyueHust okcuaa azora (IV), ero IIOJIyUYEHUsI OKCHJAA a30Ta | TEMIEPATYpHI,
cBOMCTBY; «OKHCIIEHHE OK- | CBOWMCTBA, IIPUMEHEHHE B (IV), ero ¢usmueckue u | JaTYUK pH,

cupa azota (II) mo oxcuma
azota (IV)»; «Bzaummoneii-

IMPOU3BOACTBE a30THOM KHCIOTHI

XUMUYECKHE
CBOUCTBA.YMETH

JaT4YuK  DJICK-
TPOIIPOBOJTHOC




ctBue okcuaa azora (IV) c COCTAaBJISITh TH,  anmapar
BOJOH M KHCJIOPOJIOM, IO- COOTBETCTBYIOILIHE TUISL po-
JIy4€HHE a30THOU KHCIIOTBI» YpPAaBHEHUs  XMMHYECKHUX | BEICHUS
peaKuuii. XAMUYECKHUX
YmeTb OOBSICHATH | peaKIui
npuMeHeHue okcujaa asora | (AIIXP),
(IV) B  1OpoOM3BOJACTBE | MArHUTHAS
A30THOM KHCIIOTHI MeEIIajgKa
29 JlabopaTopHbIit OMBIT | DKCIIEPUMEHTAIBHO JI0Ka3aTh 3HaTh, YTO pactBop | darunk
«OCHOBHBIE CBOMCTBAa aM- | IPUHAJIEKHOCTh pacTBopa aMMHaKa B BOJE — CIa0BIN | AJIEKTPO-
MHaKa aMMHaKa K ci1a0bIM AJIEKTPOJIUTAM JNEKTPOJIUT. YMeTh | IPOBOJHOCTH
ONpEeNENsATh 3TO CBOMCTBO
C TIOMOIIBIO  JIaTYUKa
3JEKTPONPOBOJHOCTH
29 JlaGopartopHbIit OMBIT | DKCIIEPUMEHTAIBHO 10Ka3aTh 3HaTb, 4TO Bce | Jlatumk
«O0pa3oBanue coieil am- | oOpa3oBaHWE HOHOB TIPH PEAKIIUU pacTBOPUMBIE B BOJE COJIH | AJIEKTPO-
MOHUS» aMMHaKa C KUCIOTAMHU SIBJISIFOTCS CUJIBHBIMH | TPOBOJTHOCTH
IEKTPOIUTAMU
32 JIeMOHCTpallMOHHBIN  OMBIT | DKCIEPUMEHTAIBHO  ONPEAEIUTh Ymetn HCMOJIb30BaTh | JlaTumk
«Omnpenenenue HUTpaT- | COIepKAaHUE  HUTPAT-HOHOB B MOHOCEJIEKTUBHBIE HUTpaT- HOHOB
WOHOB B  MHTATEIIBHOM | pacTBOpax JTATYUKU JJIs1 OTIPECIICHHS
pacTBope» MOHOB
36 [IpakTuueckas paboTa | DKCIEpUMEHTAILHO  YCTaHOBHTH 3HaTh cBoicTBa | JlaTumk
«B3aumonelictBue wu3BecT- | oOpa3oBaHHe CpeAHE U KHCIOH COCIMHEHUN KalblUsi U | DJIEKTPO-
KOBOW BOJIbI C YIJIEKHCIIBIM | COJIH €ro 3HayeHue B MPUPOJIE U | MPOBOJHOCTH,

rasomMm»

JKHM3HH 4YCJIOBCKaA

MarHuTHas Me-
I1aJIKa,

npubop  aus
MOJIyYEHUs
ra3oB WIH




arrrapar

Kunna

44 JlaboparopHbIit onbIT | KoiMuecTBEHHO OXapakTepu30BaTh 3Hath, 4TO  MeTaUIbl | JlaTumk
«CpaBHUTEIbHAS XapaKTe- | BOCCTAHOBUTENIBHYIO CIIOCOOHOCTD SABIISIOTCS HaANPSDKEHUs
pUCTHKA BOCCTAaHOBHUTEJb- | METAJJIOB BOCCTAaHOBUTEJISIMU C pas-
HOH CIIOCOOHOCTH MeTa- HOM  BOCCTaHOBUTEJIbHOM
JIOBY CIIOCOOHOCTBIO

56 JlabopaTopHbIit onbIT | MccrnenoBath poIiecc 3nath, uyto  mpouecc | Jarumk
«OkucneHue keie3a  BO | DIETPOXMMHUYECKOM KOppO3Uu KOppO3UH METAJIJIOB | aBIICHUS

BJIAJKHOM BO3AYXC»

JKCJIC3a B BO3AYXC

IIPOTEKAET B IPUCYTCTBUU
BOJIBI M KHCJIOpOZa.3HATh
dakTopsl,  yCKOpSIOIINE
HpOLIECC KOPPO3UH




YYEBHO-METOANYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

 Xwumus, 8 wiacc/ Pymutuc I'.E., ®enpnman @D.I., AxnuonepHoe 00IIeCTBO
«M3marensctBO «IIpocBerieHne»
* Xummsa, 9 wmacc/ Pymutuc T'E., ®enpaman @.I., AkmnmonepHoe 00IIECTBO
«M3marensctBO «IIpocBerieHne»

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

Kysnenoa H.E., IllaramoB M.A. OOyueHne XUMHH Ha OCHOBE MEKIIPEIMETHOMN
unrerpanuu. M.: «Benrana — ['pady.

[Tonocun B.C. , Ilpokonenko B.I'. IIpakTukyMm 1o MeToauke mpenojaBaHusi XUMUU — M.:
[Ipoceemienue.

Oaun A.M. u np. Xumus i1 Hac. — M.: Xumus

HUADPPOBBIE OBPASOBATEJIBHBIE PECYPCbI
N PECYPCbI CETU UHTEPHET

-https://m.edsoo.ru/- bubauoreka ITOK.
- https://resh.edu.ru/ - Poccuiickas 3JeKTpOHHAS IIKOJIA.
-https://www.yaklass.ru/ - iudpoBoii 00pa3oBaTebHBINA PECYPC IS HIKOJ.
- https://oge.sdamgia.ru/ - od6pa3oBarebHbIMi TOPTAJ IS TOATOTOBKH K 9K3aMEHaM.
- https://fipi.ru/ - deaepanbHblii KHCTUTYT MEAArOTUHYECKUX U3MEPECHHUH.
-https://vpr.sdamgia.ru/ - oopasosatenphsiii mopran «Cuam [MA: Peury BITP».
- http://school-collection.edu.ru - Epumnas xomnekuus 1H@POBBIX 00pa30BaTEIbHBIX
pecypcos.
- https://www.uchportal.ru/ - yaureabckuii moprai — COOOIIECTBO YUUTEIICH.
-https://infourok.ru/ - Bemymmuit o6pasoBatenbHbIil moptan Poccuu.
- https://ypoxk.pd/ - nemaroruueckoe coodmiectBo «Ypok.PDy.
- http://skiv.instrao.ru/bank-zadaniy/ - caiir ¢ Oankom 3amanuii s GopmMHUpOBaHUS U
OIICHKU (DYHKIIMOHAILHOW TPaMOTHOCTH oOOydarommxcss ocHOBHOM mkoinbel DOI'BHY
«MHCcTHTYT CTparternu pa3BuUTHs oOpa3oBaHus Poccuiickold AkaneMuH OOpa30BaHHS».
- https://fioco.ru/pisa , https://adu.by/images/2018/02/Prim_zadanii_PISA.pdf -caiiter ¢
OaHKOM 3amaHuii MeXayHapOAHOH MPOTpaMMBI TI0 OIIEHKE 00pa30BaTEeIbHBIX JOCTHKEHHUH
yuamuxcsi mkon B Bospacte 15 ser PISA (Programme for International Student
Assessment). HamumonaneHblii 11eHTp mpoBeneHusi uccienoBanust PISA B Poccuiickoii
Oenepanun siBnsgercs OI'BY «DenepanbHbii MHCTUTYT OIEHKH KadecTBa OOpa30OBaHUS»
- https://ru-vpr.ru/ - 6ank 3aganuii BITP.



