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HOACHUMTEJIBHAS 3AIITMCKA

[Tporpamma o XMMHK Ha YpOBHE OCHOBHOT'O 001IeT0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJpTaTaM OCBOECHHS OCHOBHOH 00pa3oBaTENIbHON IMPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeactaBieHHBIX B ®I'OC OOO, a Taxke Ha OCHOBE deaepalbHON
paboueii mporpaMmbl BOCIIUTAaHUS U ¢ YYETOM KOHLEIIUMHU MPEnofaBaHus y4eOHOro MnpeaMera
«Xumus» B 00pazoBaTeNnbHBIX opranu3anusix Poccuiickoit denepannu.

[IporpaMmma mo XuMHHM Ja€T MPEACTABICHUE O IENAX, OOIIeH CcTpaTernu OOydYeHUs,
BOCIIUTAHUS W Pa3BUTHA OOYydYaIOIIUXCS CpeICTBaMU Y4YeOHOro MpeaMeTa, yCTaHaBIMBAET
o0s3aTenpHOEe MPEIMETHOE COoZepXKaHue, MPelyCcMaTpUBAEeT paclpeesieHue ero Mo Kjiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IPorpamMmbl 110 XUMHH, OIPENEISIET KOJINYECTBEHHbIE
M KaueCTBEHHBbIE XapaKTEPUCTUKH COJEP)KaHUS, PEKOMEHIYEMYIO IIOCIEI0BAaTEIbHOCTh
U3YYEHUS XUMHUU C Y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH y4eOHOTO
mpolecca, BO3PacTHBIX 0COOCHHOCTEH 00ydaromuXxcsi, OnpeAesieT BO3MOXKHOCTU MpeaMeTa AJis
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTeNIbHOIN MpOrpaMMbl Ha
YPOBHE OCHOBHOTO 0011eT0 00pa3oBaHus, a TaK)Ke TPEOOBAHMIA K pe3yabTaTaM 00yYeHHS XUMHU
HA YpOBHE ILelieil W3y4eHHUs TpeaMeTa U OCHOBHBIX BHJOB YueOHO-IO3HABATEIbHON
JESTEIIbHOCTH 00YYaroIIerocs o OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHME XUMUU CIIY’)KUT OCHOBOH 11 (POPMHUPOBAHUS MUPOBO33PEHUSI 00YUaIOIIErocs, ero
NPEICTaBICHUN O MAaTePHAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (POPMHUPYEMbIE XUMHUECH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHuss riI00albHBIX MPOOJIEM YCTOWYMBOTO pAa3BUTHS YEIOBEYECTBA — CBHIPHEBOIA,
HHEPTEeTUYECKOM, TUILEBON U KOJIOTUIECKON 0€301MacHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3ydenune xumuu:

CIOCOOCTBYET peanu3alid BO3MOXKHOCTEH sl camMoOpa3BUTUA U (OPMUPOBAHUS
KYJIBTYpBI INYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHE MBILUIEHUS] U TBOPUECKUX CIIOCOOHOCTEN 00ydaroumxcs,
HaBBIKOB ~ HMX  CaMOCTOSITENIbHOM  y4eOHOM  NeATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEHEBHOM JKU3HU, TaK U B
npodeccCuOoHaNBHOM NesSTeNbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYyYHOrO MBIIUIEHUS, 3aKJIaJbIBAET OCHOBBI LEJIOCTHOIO
B3TJIsAJ1a HAa €TMHCTBO MPUPOJIBI M YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM ATAllOM B (JOPMUPOBAHUH
€CTECTBEHHO-HAyYHOU T'PaMOTHOCTH O0YyYarOIINXCS;

CrocoOcTByeT (OPMUPOBAHUIO [IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM
3HAHUSAM, K TMPHUpPOJE, K UEIOBEKY, BHOCHT CBOM BKJAJ B D3KOJOrMYeckoe o0Opa3oBaHHE
o0ydJaronuxcs.

JlanHble HampaBlieHUss B OOYUYEHHU XUMHUHU 00eCTeUMBAIOTCS CHEIU(PUKON colepsKaHus
yueOHOrO0 TpeaMeTa, KOTOPBIA SIBISETCS MEJarormueckyd aJanTHPOBAHHBIM OTPaKEHHUEM
0a30BOM HAyKW XMMHUH Ha ONPEACIEHHOM dTare €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOIrO 001Iero o0pa3oBaHUs OPUEHTHUPOBAH HAa OCBOEHHUE
00y4JarOIMMHUCS CUCTEMBI TIEPBOHAYATBHBIX MOHSATHI XUMUHU, OCHOB HEOPTraHMYECKON XUMUU U
HEKOTOPBIX OTJEIbHBIX 3HAUNMBIX MOHATUM OPTaHUYECKOU XUMUHU.

CrpykTypa coaep:kaHMsl MPOrpamMMbl IO XUMHH copMHpOBaHA Ha OCHOBE CHUCTEMHOIO
nonxona kK e€ mzydenuro. CopepiaHue CKJIQJbIBACTCS M3 CHUCTEMbI MOHATHI O XMMHUYECKOM
DIIEMEHTE W BEIIECTBE M CHUCTEMBI TMOHATUH O XuUMHUYecKod peakiuu. OOe ATH CHCTEMBI
CTPYKTYPHO OPraHU30BaHbl MO MPUHIIMITY MOCJIEI0BATEIBHOIO Pa3BUTHUS 3HAHMM Ha OCHOBE
TEOPETHUYECKUX MPEICTABICHUN PA3HOTO YPOBHS:



— aTOMHO-MOJIEKYJISIPHOT'O YYEHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /[[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XMMHH;

— YUYEHHS O CTPOEHUH aToMa U XUMUYECKOH CBSI3H;

— IpeJCTaBICHUN 00 AJIEKTPOTUTHUECKON AUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE SMIIMPUYECKH ITOJYYEHHBIX H
OCMBICTICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEIOBATEILHO OT OIHOTO YPOBHA K JIPyromy,
BBINOJIHASL (DYHKIMU OOBSACHEHHS] W MPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS U BO3MOXKHOCTEH
MIPAKTUYECKOr0 MPUMEHEHHUS U MTOJTYyYEHHUs U3y4aeMbIX BEIIECTB.

OcBoeHre MPOrpaMMbl O XUMHUHU CIIOCOOCTBYET (HDOPMHUPOBAHMIO TPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOT'O OTHOILIEHUS K HAYYHOMY 3HAaHUIO U METOJlaM [103HaHus B HayKe. M3yueHne xumun
NPOUCXOAUT C TMPHUBJICYCHHEM 3HAHUNW W3 paHee M3YyYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuit Mup», «buonorus. 5—7 knacce» U «Pu3uka. 7 Ki1ace.

[Tpu u3yyeHUr XUMUHU NPOUCXOAUT (POPMUPOBAHNUE 3HAHUN OCHOB XMMUYECKON HAyKH Kak
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEbHOCTH YEJIOBEKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KyJIbTyphl. 3ajada y4eOHOro mpeaMera COCTOUT B (POPMHUPOBAHUU
CUCTEMbl XUMHYECKHX 3HAHMA — BaXHEHIINUX (DaKTOB, MOHSATHM, 3aKOHOB M TEOPETHYECKHX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHNI MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKd, B
IPUOOILIEHNHU K HAyYHBIM METO/1aM [TO3HAHUS IPU N3YYEHHUU BELECTB U XUMUYECKUX pEaKluil, B
dbopMUPOBAaHUM ¥ PA3BUTHUH T[O3HABATEJIBHBIX YMEHUH M HMX MPUMEHEHHMH B Yy4eOHO-
MO3HABATENILHON U y4eOHO-UCCIE0BATEIbCKOM NeATeIbHOCTH, OCBOGHUH MpaBUIl GE30MacHOTO
oOpallleHus ¢ BEIIeCTBaMHU B ITOBCEIHEBHOM JKU3HH.

[lpy W3y4YeHWM XMMHUU HAa ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS BaXKHOE 3HAUYCHUE
nproOpenu Takue 1eu, Kak:

— (hopMUpOBaHHE MHTEIJIEKTYAIbHO PAa3BUTOM JMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY THPUHATHIO pEIIEHUH, CIOCOOHOM amanTHpOBaThCs K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKHU3HU;

— HampaBJIEHHOCTh OOYyYEHHUS Ha CHUCTEMaTHYeCKoe MpHOOIIeHHe o0yJaromuxcs K
CaMOCTOSITEJIBHOM ~ IMO3HABaTEJIbHOM  NIEATENBHOCTH,  HAydyHbIM  METOJaM  IIO3HAHUf,
(GOpMHUPYIOITUM MOTHBAIIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— ofecrieueHue YCJIOBHMM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOIIMMUCS OIIbITa
pa3sHOOOpa3HOM JEesATEeTbHOCTH, MO3HAHUS M CAMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KIFOUEBBIX
KOMIIETEHIIHI ), UMEIOLINX YHUBEPCAIbHOE 3HAUEHUE JUIsl pa3IMYHbIX BUJIOB JAEATEIbHOCTH;

— ¢opmupoBaHue o0meH GyHKIIMOHATFHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
yHclie YMEHUI OOBSCHATh U OLICHMBATH SIBICHUS OKPYKAIOLIEro MHUpPA, MCIONb3ys 3HAHUS U
OMBIT, TOJYYEHHBbIE MPH H3YYEHUM XHUMHH, NPUMEHATh HMX MpH pelieHuH npobieM B
NOBCEAHEBHOM KU3HU U TPYIO0BOM JEATEILHOCTH,

— (opmMupoBaHue y 00y4aronuxcs r'yMaHUCTUYECKUX OTHOUIEHWM, TOHUMaHUs [ICHHOCTH
XUMHUYECKHX 3HaHUM i1 BBIPAOOTKM SKOJOTHYECKH I€]1eco00pa3HOro MoBeleHus B OBITY U
TPYAOBON JEATENBHOCTH B LEISIX COXPAHEHHMS CBOETO 370POBbSl M OKpPYXKarolleW MpUPOIHON
Cpensbl;

— pa3BUTHE MOTUBALUU K O0YUYEHHUIO, CHOCOOHOCTEHN K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEYeIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis 1 HaPaBJICHHOCTU JAaJbHEUIIEro 00yueHusl.



OO01ee YUCIIO YacoB, OTBEACHHBIX IS M3yYCHUS XUMHUHU HAa YPOBHE OCHOBHOT'O OOIIETrO
oOpasoBanusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HefelN0), B 9 kiacce — 68
4acoB (2 4aca B HEJIEIO).



COJAEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/IbHbIE XMMHUYECKHE TOHSATHSA

[Ipeamer xumuu. Poiib XMMHUM B KM3HU 4YeJOBEKa. XUMHA B cCUCTeMEe Hayk. Tena u
BeulecTBa. dusnueckue cBOWCTBa BeLIECTB. ArperarHoe cocrosiHue BeuiecTB. llonsatue o
METO/ax MOo3HaHMs B XUMUH. YncThie BemecTBa U cMecu. CrocoObl pa3/ieieHus: CMecei.

ATOMBI U MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XHMHYECKHX 3JIEMEHTOB.
IIpocTble u cinoXxHbIe BeniecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckass (opmyna. BaleHTHOCTP aTOMOB XHUMHUYECKHMX O3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCHUTEIbHAST MOJIEKYJISIpHAs
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCIUHEHUH.

KonuuectBo BemecrBa. Monb. MossipHass macca. B3auMoCBsi3b KOJIMYECTBA, MAacChl U
Yrcia CTPYKTYPHBIX €IMHUI BemecTBa. PacuéTsl mo ¢popmynaM XUMUYECKUX COSTUHEHHH.

dusnyeckue M XMMHUYECKUE SIBJICHMS. XHUMHUYECKas peakuuss U e€ MpPU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIECTB. XUMUUeckue ypaBHeHHs. Kinaccudukaus XUMUYECKUX peakiuit
(coemuHeHus, pa3oKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHUYECKOW MOCYIIOW, MpaBWIaMUd PabOTHI B J1a0OpaTOpuu M MpuEMaMu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpYIOBAaHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOHCTB
00pa3110B HEOPraHUYECKUX BEIIECTB, HaOmoAeHne pu3nuecKkux (IJIaBlIeHrEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (FTOpEHUE CBEYH,
IIPOKAJIMBaHUE MEJHOM MPOBOJIOKH, B3aUMOJIEICTBHE MeNa ¢ KUCIOTOM) SABICHU, Ha0t01eHue
U ONHCaHHWE TPU3HAKOB TPOTEKAHUS XHUMHUUYECKUX peakuuil (paszjoxkeHue caxapa,
B3aMMO/IEIICTBHE CEpHOU KUCIIOTHI C XJIOpUAOM Oapusi, paszinoxenue ruapokcuna meau (1) mpu
HarpeBaHWM, B3auMOJCCTBUE >kene3a ¢ pactBopoM coiu menu (II), usydenme crocoOoB
paszeneHus cMeceil: C TOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTUIUISALINS,
xpomarorpadus, NpOBEeIEHHE OUYUCTKH TOBAapeHHONW COJM, HaONIOJEHHWEe U OINHCaHHE
pE3yJIbTaTOB IPOBEJIEHUS OIBITA, WUIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAacChl, CO3JaHUE
MoieNiel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 35IeMEHT M NPOCTOE BELIECTBO.
Haxoxnenue xucnopoja B npupoje, pU3nueckue 1 XuMHUUECKHe CBOWCTBA (peakIMi TOPEHUs).
Oxkcunpl. Ilpumenenue xkucnopoga. CrnocoObl MoJlydeHUs KUCIOpoJa B Jaboparopuu U
npoMbIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alioTporHas MOAMQpUKAIUs
KHCIIOpO/a.

TennoBoil 3¢ (deKkT XUMHUECKOW peakluu, TEePMOXUMHUECKHE YpaBHEHHs, 3K30- U
SHAOTEpPMUYECKHE peakuuu. TOoIauBO: yroib W MeTaH. 3arpsi3HEHUE BO3/AyXa, YCUJICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »nemeHT M mpocroe BemecTtBo. HaxoxaeHue Bomopoia B INPUPOIE,
¢u3nuecKkrue 1 XMMUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCO0b! oTy4deHus. KucioTs! u comu.

MoutsipabIii 00bEM Ta30B. Pacu€Thl M0 XMMHUYECKUM yPaBHEHUSIM.

®usnueckue cBoiicTBa BOAbl. Boma kak pactBoputens. PactBopbl. Hacelmennsie u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 10l BELIECTBA B
pacTBope. XuMH4eckue cBoicTBa Boabl. OcHOBaHUA. Ponb pacTBOpOB B MpUPOJE U B KU3HU



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

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroriue (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytonme. Homenkinarypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @u3MYeCKHME M XHUMHUYECKHE CBOMCTBAa OCHOBaHMU. [lomyuenue
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa xuciot. @usndeckiue 1 XUMHUYECKHE
cBorcTBa KUCHOT. Panx akrusHoctn MetaiioB H. H. bekerosa. [lonmydenue kucior.

Conu. Homenknarypa cosneil. duznueckue U Xxumudeckue cpoiictBa coieil. [lomydenne
COJICH.

['eneTnueckast CBA3b MEXKIYy KJIACCAMH HEOPIAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpEeNIEHUE COJEpKaHUs KUCIOpOoJa B BO3AYyXE, [IOJIy4eHHE, COOMpaHUe,
pacrno3HaBaHHEe M HM3y4YEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEWUCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUS BO3HUKHOBEHHS W TNpEKpallleHus ropeHus (moxapa), 03HaKOMJICHHE C
oOpa3liaMi OKCHIOB M OIHUCAHWE HX CBOWCTB, TOJy4YeHHE, COOMpaHUE, paclo3HABaHUE U
W3y4eHUEe CBOWCTB Bojoponaa (TopeHue), B3aumozeiicTBue Boaopoaa ¢ okcuaom menu (II)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUANIOB), HAOIIOeHIE 00pa3IOB BEIIECTB KOJIMUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH pPAaCTBOPEHUS BEIIECTB C Pa3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIe pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUeM U KajblueM) (BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATEPHAJIOB), MCCIEAOBaHUE OOpPa3I[0OB HEOPTaHUYECKUX BEIIECTB PAa3IMUYHBIX KJIACCOB,
HaOIO/IEHUE M3MEHEHUS OKPAaCKH WHAMKATOPOB B PACTBOpPAx KHCIOT U IIENIOYel, M3ydyeHHUe
B3aumoeiicTBuss okcuga meau (II) ¢ pacTBOpoM cepHOUM KHCIOTHI, KUCIOT C MeETajUIaMH,
peaKuuii HEUTpalu3aluu, MOJYYEHHE HEPACTBOPHUMBIX OCHOBAHWMW, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIEPUMEHTAIBHBIX 3314 0 TeMe «BaxkHelmue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkon u Ilepuoanyeckass cucrema xummuyeckux iemeHtos /I, U.
MenpeneeBa. CtpoeHue aToMOB. XUMH4YeCKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakiuumn

[lepBrle TOMBITKA KIACCU(PUKALNUKM XUMHUECKUX OdleMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIC U MIEIOYHO3EMETbHbBIE METAJUIbI, TaJOTE€HbI, HHEPTHBIC Ta3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIe OKCUIBI U THIPOKCHIBI.

Ilepuonuueckuii 3akoH. llepmoamueckass cucremMa xumuueckux a3nemeHtos . H.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmbl [leprogudeckoil CHUCTEMBI
xumudeckux ssemeHToB J[. M. MenneneeBa. Ilepumoasl u rpynmbl. DU3HYECKHA CMBICH
MOPSIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI AJIEMEHTA.

Crpoenue aromoB. CoctraB aroMHbIX suaep. M3otomsl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX deMeHToB [leproandeckoil CHCTEMbI
. W. MenneneeBa. XapakTepHCTUKa XHUMHUYECKOTO JJIEMEHTAa MO €ro IMOJOXKEHUI0 B
ITepuoanueckoii cucreme JI. 1. Menaeneena.

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



3nauenue Ileprnonnueckoro 3akoHa u [leproanueckoil CUCTEMbl XUMHUYECKHX JIEMEHTOB
JUIs pa3sBUTHS HayKU U npakTuku. J[. . MenneneeB — y4€HbIl U IpaykJaHUH.

Xumuueckas CBSI3b. KoBanentHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DJIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucineHus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIpouecchr
OKHCJIEHHS U BOCCTaHOBJIEHUs. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4yeHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJECHCTBHE THJIPOKCHA
LMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEl, IPOBEAECHHUE OIBITOB, MIUTIOCTPUPYIOIIMX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakluil (TOpEHUE, pEaKuu pas3jioKeHNs, COETUHEHMS).

Mesicnpeomemmuuie ceasu

Peanuzanus MexnpeaMeTHBIX CBA3E€H MPHU U3YYEHUH XMMHUHU B 8 KJIacCE OCYILIECTBISAETCA
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHSATUH, Tak ¢ MOHITHIA,
ABJISIOLIMXCSI CHCTEMHBIMHU ISl OT/AEIbHBIX PEAMETOB €CTECTBEHHO-HAYYHOT'O 1IUKJIA.

OOmme ecTecTBEHHO-HAYYHbIC IOHATHSA: HAY4HbIM (akT, THUHoTe3a, TEOpHs, 3aKOH,
aHalM3,  CHUHTE3,  KilaccU(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPHUMEHT,
MOJICJINPOBAHUE, U3BMEPEHUE, MOJEIIb, SIBIICHHE.

®usnka: Marepusi, aToM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, HWOH, HYKJIMJ, H30TONBI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, B3JEKTPUUYECKUN 3apsl, BELIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, a3, (U3WYECKHUE BEIUYHMHBI, €AMHHIIBI U3MEPEHHUS, KOCMOC, IJIaHEeThI,
3BE3061, ComHIIE.

buonorwust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIC IMOPOJIBI, IOJC3HBIC
HCKOIIa€MBbI€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmoanueckas cucrema xuMmMuyeckux osnemeHros [l M.
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XMMHYECKHX
AJIEMEHTOB NEPBBIX TPEX MMEPUOMAOB, KalMs, KalbLHUs U HUX COEAMHEHUN B COOTBETCTBHM C
M0JIO’KEHHEM 3JIeMeHTOB B [leproandeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJbl XUMUYECKOW CBA3M. THUIBl KPUCTAIUIMYECKUX PELIETOK,
3aBUCHMOCTh CBOMCTB BEILIECTBA OT THUINA KPHUCTAUIMYECKON PEMIETKM U BUJA XUMUYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEMIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMUXCS K Pa3jMYHBIM KJaccaM HEOpPraHMYeCKUX COEIWHEHUH, IeHeTh4YecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XMMHUYECKHX PEakIuil 0 pa3NUYHbIM MpHU3HaKaM (TI0 YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKlUU BEIIECTB, MO TEMJIOBOMY 3(@exTy, Mo HU3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTalu3aropa). DK30- U
SHAOTEPMUYECKHE PEAKIINHU, TEPMOXUMUYECKHE YPABHEHUSI.

[TonsiTie O CKOPOCTH XUMHUYecKoi peakiuu. [loHaTtne 06 0OpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsITHE O TOMOT€HHBIX M TETEPOTeHHBIX peakiusax. [lonsTue o
karanu3e. lloHsatne o XxumHueckoM paBHOBecHU. DakTOpbl, BIHAIOIIME HA CKOPOCTh
XUMUYECKON PEaKLUU U MOJIOKEHUE XUMUYECKOTO PAaBHOBECHSI.



OKHCTUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, SJCKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBlieHUE YpaBHEHHUH OKHUCIUTENIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLUALNU. DIEKTPOJIUTHl U HEIJIEKTPOIUTHL. KaTHOHBI,
AQHUOHBI. MexaHH3M JAHMCCOIMAllMM BELIECTB C pPa3IMYHbBIMU BHJAAMU XHUMHYECKOH CBS3U.
Crenens aucconuanuu. CHIBHBIC U CIA0BIEC AIEKTPOJIUTHI.

Peakuuu noHHoro o6MeHa. YCIIOBHS IMPOTEKaHUS PEAKIMii MOHHOTO OOMEHa, TOJHbBIE U
COKpall¢HHblE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAaHUW MU COJIEH B CBETE
MpEJICTaBICHU 00 3JIEKTPOIMTUYECKON aucconumanuu. KadecTBeHHbIE peakiMd Ha HOHBI.
[TonsaTHE 0 ruIpONIU3€E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUIMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMeTauioB (rpadura W anamasa), CJIOXKHBIX BEIISCTB (XJIOpHAa HaTpHs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEaKIUH OT BO3JACHCTBUS pa3iIMYHBIX
(GakTOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcca JAUCCOLUALNU
KHUCIIOT, IIeJo4Ye W cojeil (BO3MOKHO HCIIOJIb30BAHME BHUEO MATEpUANIOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHMs Peakiuii MOHHOTO oOMeHa (oOpa3oBaHue
ocajZika, BBIJCICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, HWUIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUUi (FOpeHHEe, peakUuu pas3iokKEeHUs, COCAUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKHX BEIIECTB C IMOMOIIBI0O KAaYeCTBEHHBIX pPEaKIUil Ha HOHBI,
pelleHne YKCIEepUMEHTaIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OO0mass xapakTepucTUka rajoreHoB. OCOOEHHOCTHM CTPOEHHUsI aTOMOB, XapaKTEpHbIE
crenenn okucieHus. CTpoeHne U (PU3HUECKHE CBOICTBA MPOCTHIX BEIIECTB — TaJOTCHOB.
XUMHYEeCKHEe CBOWCTBA Ha MpHMepe Xjopa (B3aMMOJCHCTBHE C MeTaulaMH, HeMeTallJlaMH,
nienoyamu).  XuopoBogopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOMCTBA, IMOJIyY€HHE,
npuMeHeHue. JlelicTBue xJiopa U XJIOpOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BakHelme Xiaopuabl
U UX HaXO0XJACHHUE B IPUPOJIE.

OO6mas xapaktepuctuka 31eMeHTOB VIA-rpymnmbel. OCOOEHHOCTH CTPOECHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHune M (QU3NYEeCKHe CBOMCTBA MPOCTHIX BELIECTB —
KHCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(DUKAMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZOpPOA, CTpoeHHue, (U3NYeCKHe M XMMUYecKue cBOHCTBAa. OKCHIBI Cepbl Kak
MPEJICTABUTENN KHUCIOTHBIX OKCHIOB. CepHasi KUCIOTa, PU3NYECKUE M XUMHYECKHE CBONCTBA
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M cheruduueckue). XHUMHUYECKUE peakiu,
JeKale B OCHOBE MPOMBILIUIEHHOTO croco0a MoJdy4yeHUs cepHod KuciotTel. I[IpumeHnenue
cepHot kucinoTel. Cou cepHON KUCTIOTHI, KaueCTBEHHAs peakius Ha cynb(ar-uoH. Haxoxnenue
ceppl M €€ COEeIMHEHUH B MpUpoae. XHUMHUECKOE 3arpsi3HEHHE OKPYKAOLIEH Cpenbl
COETMHEHUSIMU cepbl (KUCIOTHBIE NOKIH, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPEeIOTBPALLIECHUS.

OO0mass xapakTepucTuka 3JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHBIE CTETMCHH OKHUCICHHS. A30T, paclpoCTpaHeHHEe B Tpupone, Quudeckue u
XuMHueckue cpoiictBa. Kpyrosopot azora B mpupojie. AMMUaK, ero Gu3ndyeckue 1 XuMHUYecKre
CBOICTBa, nonydyeHue u npumeHeHne. Coau aMMOHUS, X (PU3HUECKHe U XUMUYECKHE CBOWCTBA,
npuMeHeHue. KauecTBeHHasi peakldsi Ha MOHbl aMMOHMS. A30THasi KUCIOTa, €€ MOJy4YEHUE,
duznueckue W XUMHYECKHE CBOWcCTBa (OOIIME Kak TMpEACTaBUTENS Kilacca KHUCIOT H
cnenuduyeckue). Mcnoab3oBaHue HHUTPATOB U COJIEH aMMOHHS B KaueCTBE MHUHEPATbHBIX



ynoOpeHuil. XuMHUYECKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3AyXa, MOYBBI U BOAOEMOB). Docdop, ammoTponHbie MOIUPHUKAINN
docthopa, puznyeckue u xummuueckue cporictBa. Oxcun ¢ocdopa (V) u pochopHas kucioTa,
¢u3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3ieMeHTOB IVA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEpHbIE CTENICHH OKUCICHHS. YTIEpOJ, alUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B Ipupoe.
Oxcuapl yriaepona, UX pU3NYECKue U XMMUYECKHE CBOMCTBA, JIeHiCTBUE Ha JKUBbIE OPraHU3MBI,
NOJy4eHHE U TPUMEHEHHE. DKOJIOTHYEeCKHUEe MPoOIeMbl, CBI3aHHbIe ¢ OKcuaoM yriepoaa (IV),
TUIOTE3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIA 3(pQekT. YronpHas Kuciora u eé
COJM, UX (PU3MUECKHME M XUMHMYECKHE CBOICTBa, IOJydyeHue U mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uMoHbL.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MEAULUHE,
IPOMBIIIJIEHHOCTH U CEJIBCKOM XO035HCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COEAMHEHMSIX YIJIepoJa
(MeTaH, 3TaH, JTWJICH, AalETUJIEH, ATAHOJ, IJMLEPHH, YyKCycHas kuciora). IIpupoaHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl UX MepepabOTKu
(OeH3uH), UX pOJIb B OBITY M MPOMBINUICHHOCTH. [[OHATHE 0 OMOIOTMYECKH BaKHBIX BEIECTBAX:
KUpax, OelKkax, yriaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHUE CBOWCTBA, IMOJIY4YEHHE U IPHUMEHEHHE.
Coenunenns kpemHusi B mpupone. OOmmue mpencraBnenus o0 okcuae kpemuaus (IV) u
KpeMHHEBOH kuciaoTe. CUIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BakHeimme
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, Xkene300eToH. IIpobiembl
0€30I1aCHOI0 MCII0JIb30BaHMsI CTPOUTEIBHBIX MaTEPHAJIOB B TOBCEAHEBHOM KU3HHU.

Xumuueckuii IKcnepumenn:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOIMCTB COJITHOM KHCIIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OMBITHI,
oTpakaromue (pU3n4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB U UX COEAMHEHHH (BO3MOXKHO
HCIIOJIb30BaHUE BUAECOMATEpUAIOB), O3HAKOMJIEHHME C 00pasliaMu XJIOpUAOB (TaJOre€HUA0B),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepHuaoB), HaOdIofeHHWe Tpouecca oOOyrJIMBaHUS — caxapa IOA  JIeHCTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHMCIIOTHI, U3yUYeHHE XUMHUECKUX CBOMCTB pa30aBiIeHHOM cepHOM
KHUCJIOThI, TIPOBEICHUE KaueCTBEHHOM peaklMu Ha cynb(aT-uoH U HaOIoJIeHuEe IpHu3HaKa eé
MIPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOMCTBaMHU a3oTa, gocdopa M UX coeAUHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMi a30THBIX U (POCHOPHBIX y1OOpEeHHUH,
NoJydeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUs U Qocdar-uOH U HU3YyYEeHHE NPU3HAKOB HX
MPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCITOJIb30BaHUE BHUJIEOMATEPUANIOB), M3Y4YEHUE MOJENeHl KPUCTAIUIMUECKUX PEIETOK anaMasa,
rpaduta, ¢yuiepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PAcTBOPEHHBIX BEILIECTB
AKTHBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, MojydyeHue, coOupaHue, paclo3HaBaHue
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHWJIMKaT-UOHbl W MW3Y4YEHHME MPU3HAKOB MX IMPOTEKAHHs, O3HAKOMJIEHME C MPOLYKLHUEHN
CUJIMKATHOM IPOMBIIIICHHOCTH, PELICHUE JKCIEPUMEHTAIBHBIX 331a4 0 TeMe «BakHenmue
HEMETaJJIbl U UX COCIUHEHUSY.



MeTajlibl M X COCAUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux aemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHHe MeTauioB. MerauMueckass CBA3b M METAUIMYECKas KpUCTAIUIMYECKas
peméTka. DJIEKTPOXUMHUYECKUN ps HanpsbDKeHUH MeTawioB. PU3MUEeCKHe U XUMUYECKHE
cBoiicTBa MeTayioB. OOmMe crnocoObl MOMy4YeHHsI MeTaIoB. [[OHATHE O KOPPO3UU METaJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBkl (CTaib, YyryH, JIOPATIOMUHNN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[{eounble MeTaNIBL: TIOJIOKEHUE B Ileproanyueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenpaeneeBa, CTpOEHHE UX aTOMOB, HaXOXIEHUE B Ipupoac. PU3HMUYECKHE U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayust). OKCUIBI M THAPOKCUJIBI HATpHs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJUIOB U UX COCIUHEHUM.

[[{enouno3emenbHbIE METAUIBl MarHuid M KajabUui: mnoJoxxeHue B Ilepuogmueckoit
cucreme xumuueckux 3nemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaXO0XJICHHUE B
npupozae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHusg M Kajblus. BaxkHeime coennuHeHus
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AnmtoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe Xumudeckux sjemeHToB JI. .
MenpeneeBa, CTpOEHHE aTOMa, HAXOXIAEHUE B npupoae. PU3NYECKHe U XMMHYECKUE CBOMCTBA
amroMUHUSA. AM(OTEpHBIE CBOWCTBA OKCHU/IA U THIPOKCH]IA AITFOMHHHSL.

Kene3zo: mnonoxenue B Ilepuonnueckoir cucreme xumuueckux »siemeHtoB J[. .
MeneneeBa, CTpO€HHUE aToOMa, HaxoxJeHue B npupoae. Ousznyeckue U XUMHUUECKUE CBOMCTBA
kene3a. Okcunbl, rugpokcuasl u conu xenesa (II) m sxemesa (III), ux cocras, cBolicTBa U
MOJTy4YCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O00pa3laMu MeTalIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMH,
U3y4eHUE PEe3yIbTAaTOB KOPPO3UH METAUIOB (BO3MOXXHO HCIIOJIb30BAHWE BHJIEOMATEPHUAIIOB),
0COOEHHOCTEN B3aUMOJICHCTBUSI OKCU/IA KAJIBIUs U HATPHUS C BOJOW (BO3MOYKHO HCITOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs jKele3a B
KucIoposie  (BO3MOXKHO  HCIIOJNB30BAaHME  BUAECOMATEpUasoB), MPU3HAKOB  MPOTEKaHUs
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, alFOMHHUS, ITMHKa, xene3a (II) u xenmesa
(I1I), meau (II), HaOmroieHNE W OMMCAHUE IPOLIECCOB OKpAIIMBAHUS IUIAMEHW MOHAMH HaTpus,
Kalusl U Kaiblusg (BO3MOXKHO HCIIOJIb30BAaHHME BHIEOMATEPUANIOB), UCCIIENOBaHHE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA AIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMus M OKpyKaouas cpeaa

BemectBa u Marepuaibl B MOBCEJHEBHOM KMU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. IlepBas momomip MpH XUMHUYECKHX O0XKOTax u
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpepl (TpeeibHas 0MyCTUMast KOHIIEHTPaIUs
Berects, ganee — [1/IK). Pons XxuMuu B penieHuu 3KOIOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pa3ioB MaTeprasoB (CTEKIIO, CIUTABBI METAJIJIOB, IIOJTUMEPHBIE MaTEPHAIBI).

Mestcnpeomemnuwie ceasu

Peanuzanus MexXnpeAMETHBIX CBSI3€M MPU M3YYEHUHM XUMHH B 9 Kilacce OCYILECTBIISIETCS
yepe3 HCIOJIb30BAaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHSATHH, TaK W TOHSTHIA,
ABJISIFOLIIUXCSI CACTEMHBIMHU JIJIS1 OT/IEIIbHBIX PEMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.



OO0mme ecTecTBEHHO-HAYYHbIC MOHITUS: Hay4dHbIH (akT, TUIOTE3a, 3aKOH, TEOpHS,
aHaJ M3,  CHHTE3,  KIacCUpHKalus,  MEPUOAMYHOCTh,  HAOIIOJCHHE,  JKCICPUMEHT,
MOJICIIMPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 2(P(EKT, TEXHOIOTHS, MATCPHAIIBL.

®usuka: MaTepus, aTroM, O3JCKTPOH, HPOTOH, HEHTPOH, HWOH, HYKIHJ, H30TOIIBI,
PaAMOaKTHBHOCTh, MOJICKYJA, JJICKTPHUYECKUI 3apsi[, HPOBOIHHKH, IOJYIIPOBOIHUKH,
JIMIICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJO, 0OBEM, arperaTHOe COCTOSIHHE BEINECTBa, Ias,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUTMUECKAs pEMIETKA, CIUIaBbl, (U3UUECKUE BEIMYUHBI,
CIIMHUIIBI N3MEPEHUsI, KOCMUYECKOE IPOCTPAHCTBO, TIAHETH, 3BE3/1b1, COHIIE.

Buonorus: ¢orocunTe3, ApixaHue, Ouocdepa, IKOCHCTEMa, MHHEpalbHBIC YIOOpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadusa: armochepa, ruapocdepa, MHUHEpasbl, TOPHBIE TOPOIBI, MOJE3HBIE
MICKOITaeMBbI€, TOILUIUBO, BOJTHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pEe3yJIbTaThl OCBOEGHHS HPOrpaMMbl OCHOBHOIO 0OLIero oOpa3oBaHus
JOCTUTAIOTCS B XOZIe O0Y4YEHHUsI XMMUHU B €JUHCTBE YUE€OHOM M BOCIIUTATEIBHOM JEATEIbHOCTH B
COOTBETCTBUM C  TPAJAULIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMU, NMPUHATHIMU B OOIECTBE IpaBUIaMM U HOpPMaMmH IOBEICHUS U
CHOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLIMAIM3ALIUN O0YYarOIUXCS.

JInuHOCTHBIE pE3yJIbTaThl OTPAXKAIOT TOTOBHOCTh OOYyYaroIIMXCS PYKOBOACTBOBAThHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACUIMPEHHE OIbITAa JACATEIbHOCTH Ha €&
OCHOBE, B TOM UYHUCJIE B YACTH:

1)naTpuoTHYeCKOro0 BOCIIMTAHUSA:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HaCJIEAUIO, NMOHMMAHUS 3HAUEHUS XMUMHYECKOM HayKH B >KM3HH COBPEMEHHOrO OOILECTBa,
CIOCOOHOCTH BIIAJIETh JIOCTOBEpHON MH(OpManueil 0 mepeaoBbIX JOCTHKEHHUSX U OTKPBITHUSIX
MHUpPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpoilcTBe
MHpa 1 00IIeCTBa;

2)rpa’aaHCcKoOro BOCIUTAHMS:

IPEJCTaBICHNUA O COLHUAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE, KOMMYHHKAaTUBHOH  KOMIETEHTHOCTM B OOIIECTBEHHO  IIOJIE3HOIA,
yu4eOHOUCCIIEI0BATEIbCKOW, TBOPYECKOM M JPYrMX BMJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HO COBMECTHOW JIEATEIBHOCTH MPYU BHIIOJIHEHUH Y4eOHBIX, IO3HABATENIbHbIX 3a/1a4,
BBIIMOJIHEHUM XMMUYECKUX OSKCIEPUMEHTOB, CO3JAaHUU YYE€OHBIX IPOEKTOB, CTPEMJICHHUS K
B3aMMOIIOHMMAHHUIO M B3aHMMOIIOMOIIM B Ipolecce 3TON y4eOHOW AeATeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBENEHHE W TIOCTYNMKHA CBOWX TOBApPHUIICH C IO3WUIMH HPAaBCTBEHHBIX M
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MTOCIIEJCTBHUI MOCTYIKOB;

3)1IeHHOCTH HAYYHOI'0 NIO3HAHUS:

MHUpPOBO33pPEHUYECKHE NPEACTAaBICHHUS O  BEUIECTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOILIME COBPEMEHHOMY YpPOBHIO Pa3BUTHUSI HAyKM M COCTaBISIOIINE OCHOBY JUIS
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPObI, B3aHMOCBS3SX UYEIOBEKa C MPUPOJHON Cpelloi, 0 poiu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEpPHOCTEH;

MIO3HABATEIbHBIE MOTHBBI, HAlpaBJICHHBIE Ha IMOJyYeHHE HOBBIX 3HAHWH IO XHMHH,
HeoOXoauMble Il OOBSCHEHUS HaOJI0IaeMbIX IPOLIECCOB U SIBICHUMN, IO3HABATEIIbHOM,
UH(POPMALIMOHHOM M YNTATENbCKON KYJIBTYphl, B TOM YHCII€ HABBIKOB CAMOCTOATEIBHOIN pabOThI
C y4yeOHBIMU TEKCTaMH, CIIPABOYHOM JIUTEPaTypoOM, AOCTYMHBIMH TEXHHUUECKUMH CpPEeACTBAaMHU
WH(POPMAIIMOHHBIX TEXHOIOTHIA;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
camM0o00pa30BaHMIO, MMPOEKTHON M HCCIEI0BATEIbCKON JIEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HaNpaBJICHHOCTH U YPOBHsI 00yueHUs B JaJIbHEHIIEM;

4)popMuUpOBaHUS KYJbTYPbI 310POBbA:

OCO3HAHHWE IEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIIEHHA K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3[0pPOBbI 00pa3 >KW3HH, OCO3HAHHME IIOCIEACTBUNH W HENpPUATHE BPETHBIX
NpUBbIUEK (YMOTpeOJIEHUs] alKOrojsl, HApKOTHKOB, KYpPEHHs), HEOOXOAWMOCTH COOJIOACHUS



mpaBuj 0€30T1aCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMU B OBITY M pEabHOU
KU3HU;

5)TpynoBoro BocnuTaHus:

MHTEpPEC K MPAKTUUYECKOMY M3YyUeHHUI0 Mpodeccil U TpyAa pa3InyHOro poja, yBaXeHHE K
TpyAy U pe3yjibTaTaM TPYIOBOM J[AEATEIbHOCTH, B TOM 4YHCIIE Ha OCHOBE MpPUMEHEHUs
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIAUBUAYAIbHONW TPAeKTOPUU
MPOJODKCHUST 00pa3oBaHUs C YYETOM JMYHOCTHBIX WHTEPECOB M CIOCOOHOCTH K XHMHHU,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpohecCuoHaIbHOU NIeATENbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTb aJalTUPOBATHCS B MPOdECCHOHATBHON CPeIE;

6)3K0J10rM4eCcKOr0 BOCTIUTAHUS

OKOJIOTHUYECKH TIeJIeCO00pa3HOe OTHOIICHHUE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAaHUS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHoro obpasza *KHU3HHU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TCUXHUYECKOMY 3I0POBBIO,
OCO3HAHWE IIEHHOCTH COOJIFOICHHUS TPaBUII OE30IMaCHOTO MOBEACHHUS TIPH PabOTe ¢ BEIICCTBAMH,
a TAaK)K€ B CUTYyaLUAX, YIPOKAIOIINX 310POBbIO U )KU3HU JIIOJEH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, MMOJIydaeMble NPU H3YYEHUH XUMHH, JJIS pelleHUus
3aJa4, CBSI3aHHBIX C OKPY’KaIOIIEH MPUPOIHOIN CPEOi, /Ui MOBBIIICHUS YPOBHS AKOJIOTHYECKOM
KYJIBTYPBI, OCO3HAHUS TJIO0ATLHOTO XapaKTepa dKOJOTUYCCKUX MPOOJIeM M IMYyTeH MX PEIIeHUs
MMoCpeACTBOM MCTOAOB XUMHH, IKOJIOTMYCCKOTO MBINUJICHHUA, YMCHHUA PYKOBOJACTBOBATLHCA WM B
MO3HABATEIbHON, KOMMYHUKATUBHOM U COLIMAIbHOU MTPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocrase MCTAIIPEAMCTHBIX PCE3YJIbTAaTOB BBIACIAIOT 3HAYUMBIC JIA (1)OpMI/IpOBaHI/I$I
MHUPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, THIOTE3a, (aKT, CUCTEMA,
MPOLIECC, IKCTIEPUMEHT U JAPYTOe.), KOTOPbIE UCMONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUeOHBIX
mpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATUX MPEAMETOB (HOPMUPOBATH MPEACTABICHUE O
LEJIOCTHOW HayyHOW KapTHMHE MHpa, U yYHUBEpCalbHblEe ydeOHble NEHCTBUS (T103HaBaTENbHbIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITENILHOMY TJIAHUPOBAHUIO M OCYIIECTBICHUIO YI€OHOM 1eATeTbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble jornyeckue AeicTBus:

YMCHHUSA HCIIOJb30BaATh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIPpU  OCBOCHHUU 3HAHWUU:
pacKpblBaTh CMBICH XHUMHUYECKUX TMOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKH,
yCTaHABIMBATh B3aMMOCBS3b C JAPYTUMU MOHATUSMHU), UCIIOIH30BATh MOHATHUS IJi O0BICHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU s KIacCHUPHUKAIUU
XUMHWYCECKHNX BCIICCTB U XUMHNYCCKUX peaKHI/Iﬁ, YCTaHAaBJIMBATb MPUYMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMHU U3YUCHUs, CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHAYKTUBHbBIC, 1€ TyKTUBHBIC,
0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOUCHUS;

YMCHHUE HNPUMECHATH B IPOLUECCE IMO3HAHUA TMOHATUA (HpG}IMeTHBIe u MeTaHpe}IMeTHBIe),
CUMBOJINYECKHE (3HAKOBBIE) MOJEIH, MCIOJIb3yeMble B XHMHH, NPEOOPa30BBIBATH HIMPOKO
MPUMEHSIEMbIE B XHMHH MOJICIbHBIC MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJ DJIEMEHTA),
XuMu4deckass ¢GopMylia W ypaBHEHHE XUMHUYECKOH pEakiuu — TMpPU pPEIIeHUHd Y4eOHO-
IIO3HABAaTCJIbHBIX  3aaady, C y‘-IéTOM 9TUX MOICIBHBIX HpeI[CTaBJ'IeHI/Iﬁ BBIABIIATH u
XapaKTEPHU30BaTh CYIICCTBCHHBIC IMPHU3HAKKU H3y4aCMBbIX 00BEKTOB — XHMHUYECKUX BCIIICCTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHBIE CBSI3U U
MPOTUBOPEYHNS B U3YYaEMBIX IIPOLlECCaX U ABICHUIX.

Ba3oBble ucciaenoBareJnLCKue AelCTBHSA:



YMEHHE HCIOJIb30BaTh MOCTABJIEHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTa IMO3HAHUA, a
TaKKe B KayeCTBE OCHOBBI JUIS (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

NpPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHHU3alMM M IPOBEICHHUIO yYECHHUYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJJ0M MpoIlecca, CAMOCTOSTEIBHO MPOTHO3UPOBATH €r0
pe3yibTar, (opMyIHpoBaTh O0OOIICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIETaHHOM padoTe.

PatGora ¢ undopmaunmeii:

YMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3IUYHBIX BUI0B
1 OpM MPEACTABICHHS, OTYIaEMYIO U3 pa3HbIX HCTOYHUKOB (HAYYHO-TIONMYJISIpHAs TUTEpaTypa
XMMHYECKOTO COAEp)KaHHWs, CIpaBOYHbIE MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIUIO;

YMEHHE MPUMEHSTh Pa3IN4HbIe METOJIbI U 3aMPOCHI IIPU MOUCKE U 0TOOpe UH(pOpMaU U
COOTBETCTBYIOILMX JIAHHBIX, HEOOXOAMMBIX ISl BBIIOJIHEHUS YU€OHBIX U MI03HABATEIbHBIX 3a7a4
OTIpEeNeNIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIIONB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJeHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS Pa3IHMUHbIX
MOWCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpMY MpencTaBICHUS
uH(pOpMalld U WIUIIOCTPUPOBATh pEIIAEMbIE 3a/adydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSMU;

YMEHHE HCIOJIb30BaTh M aHAIM3UPOBATH B Ipollecce YYeOHOW M HCCIeA0BaTEIbCKOM
JEeSTENIbHOCTH UH(POPMAIIUIO O BIUSHUU IPOMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKaroLlel MPUPOAHON CPEeIbl.

KoMMmyHukaTnBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUSA:

yYMEHHusl 3agaBaTh BONpPOCHl (B XoJe jauanora M (WIM) AUCKYCCUH) TO CYILECTBY
oOcyxnaeMol TeMmbl, (HOPMYIUPOBATh CBOM NPEIJIOKEHHS] OTHOCUTEIBHO BBIIOIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHMsI IPEACTABIATH NOJyYE€HHBIE PE3YJIbTaThl TO3HABATEIBHOMN JEATEIbHOCTH B YCTHBIX
W THCBMEHHBIX TEKCTax; JelaTb NPE3CHTALUI0 pPe3yJbTaTOB BBITOJIHEHUS XUMUYECKOTO
JKCIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHI MO MCCIETOBAHUIO CBOWCTB
BEIIECTB, YU€OHOTO MPOEKTA);

YMEHHsI y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHHKAMM B COBMECTHOM MO3HABaTEJILHON U
UCCIIEI0OBATEIbCKON JIEATENbHOCTH MPU PEIICHUM BO3HHUKAIOIIMX MPOoOJeM Ha OCHOBE Yy4&Ta
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3MLUN (0O0CYyXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMbI», KOOPAMHAILIUS COBMECTHBIX JAEHCTBUIA, ONpe/iesieHe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJITHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIC YHHBepCaJbHbIe y4eOHbIC 1eCTBHUA:

YMEHHME CaMOCTOSATEIBHO ONPENEIATh LENU AEATEIbHOCTH, IIIAHUPOBATh, OCYLLECTBIISTD,
KOHTPOJIMPOBaTh W MPU HEOOXOAUMOCTH KOPPEKTHPOBAaTh CBOIO JIE€ATEIbHOCTh, BBIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pelieHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJISITh WM KOPPEKTUPOBAaTh INPEAJIOKEHHBIM alrOpUTM AEWCTBUH NpU
BBIMOJIHEHUH 33JaHUN C y4€TOM TMOJy4YeHHs] HOBBIX 3HAHHUH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBaX M PEaKIIUIX, OLIEHUBATh COOTBETCTBUE MOJYYEHHOTO pe3ysbTaTa 3asBICHHON 11enu,
YMEHHE HCI0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, ITPe/ijlaraéMble B YCIOBUU 3aJIaHUM.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pPE3yJIbTAaTOB IO OCBOCHHUIO 00S3aTEIBHOTO COJEPIKAHMS,
YCTaHOBJICHHOTO JIaHHOW (denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC



o0ydJaronuMucs Hay4YHbIe 3HAHUS, YMEHHS M CIOCOOBI JCHCTBUM, crneruduyueckue s
OpeIMETHOM 00sacTH «XUMUS», BUIBl JIEATEILHOCTH MO TOJXYYEHHIO HOBOTO 3HAHHUSA, €ro
UHTEPIpETaLNH, TPEOOPA30BAHMIO U IPUMEHEHHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYaIUsX.

K xoHuy oOyuenus B 8 kJiacce mpeaMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCS YMEHUI:

® PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHMX IOHATHUH: aTOM, MOJIEKYJA, XMMHUYECKHUH
JJIEMEHT, NPOCTOE BEIIECTBO, CIIOXKHOE BEILIECTBO, CMeCh (OAHOpPOAHAas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAasi M MOJIEKYJspHas macca,
KOJIMYECTBO BEILECTBA, MOJIb, MOJSIpHas Macca, MaccoBas J0J1 XHMHUYECKOIO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM 00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHULATEIILHOCTh, CTENICHh OKUCIICHUS, XUMHYECKas peaKiusl, Kiaccudukanus
peakuuii: peakluu COEMHEHUs, pEaKLMU Pa3I0KEHHs, PEAKIIUN 3aMELECHUS, PEaKIUU
0o0MeHa, 9K30- ¥ SHJOTEPMUUYECKHUE PEAKIIMH, TEINIOBOM 3 HEKT peakluy, sIpo aToMa,
JJIEKTPOHHBIN CIIOW aToMa, aTOMHas OpOMTal b, paJuyc aroma, XMMHUYECKas CBS3b,
NOJIIpHAsl U HEIOJIApHAs KOBAJIEHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBoOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTPAlUsl) B PaCTBOPE;

® WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHMHYECKUX IOHSATHH W HPUMEHSTbh 3TH
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX IPEBPAILIECHUN;

® ICTI0JIb30BATh XMMUYECKYI0 CHUMBOJMKY [UIl COCTaBieHHUs (OpMyNl BeIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLUH;

® ONpe/IEIATh BaJICHTHOCTh aTOMOB JJIEMEHTOB B OWHApPHBIX COECJUHEHUSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
OTNpeNieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOH CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHUUECKUX COCTUHEHUSX;

e packpbiBaTh cMmbici llepuonnueckoro 3akona . M. MeHneneeBa: AeMOHCTpHpPOBATh
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT HX
nosoxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHMS, 3aKOHAa ABOTapo;

®ONMMCHIBATh M XapaKTepu3oBaTh TabmuuHyio ¢opmy Ileproguueckoil cucTembl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas moarpynmna (A-rpynma)» u
«mobounass noarpynna (b-rpynma)», Manble U OonblIMe NEPUOIbI, COOTHOCHTH
0003Ha4YeHMsI, KOTOpble UMeroTcsl B Tabnuue «llepuoanueckas cucteMa XMMHUECKHUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsa sjpa, oOllee YHCIO 3JIEKTPOHOB U
pacripeielIeHUe UX 10 3JIEKTPOHHBIM CII0SIM);

e Ki1accU(UUIMPOBATh XUMHUYECKHE 3JIEMEHTHI, HEOPTaHWYECKUE BEIIECTBA, XUMHUYECKHE
peakuuu (M0 YMCIYy M COCTaBY Y4YacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY
apdexry);

® XapaKTepu3oBaTh (OMUCHIBaTh) OOLIME XHWMHUYECKHE CBOWCTBAa BELIECTB Pa3IUYHBIX
KJIaCCOB,  TOJTBEp)KJas  ONHUCAaHWE TMpPUMEpPaMH  MOJIEKYJISIPHBIX  ypaBHEHUH
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuil;

® [[POTHO3UPOBATh CBONCTBA BEILECTB B 3aBUCUMOCTU OT MX Kadye€CTBEHHOIO COCTaBa,
BO3MOXXHOCTH MPOTEKAaHUSI XUMUYECKHX MPEBPALICHUN B Pa3IMUHBIX YCIOBHIX;

® BHIYHCIIATE OTHOCUTENBHYI0 MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MacCOBYIO
JIOJIF0 XMMUYECKOT0 AJIEMEHTa 10 (hopMyJie COeTMHEHNUs, MAaCCOBYIO JIOJIIO BEILIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLuu;



® [IPUMEHATh OCHOBHBIE ONEPALMHM MBICIUTEIBHON JEATEIbHOCTH — aHAJIW3 U CUHTE3,
cpaBHeHHE, 00001eHNe, CUCTEeMaTH3alUI0, KIACCU(UKALIMIO, BBISIBJICHUE MPUYUHHO-
CJIEJCTBEHHBIX CBSI3€M — JUISI M3Y4YEHUs CBOMCTB BEILIECTB M XUMHUYECKHX PEAKIUH,
€CTeCTBEHHO-HAy4YHbIE =~ METOABl  TO3HAaHUS  —  HAONIOJCHHME,  HM3MEpEHHeE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEaTbHBIM U MBICICHHBIN);

ecjeloBaTh IMpaBWIaM T[OJIb30BaHHUS XUMHUYECKOM TMOCyIoil ¥ J1abopaTOpPHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWiIaM OOpallleHUs] C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKUHUSMU MO BBIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJYYCHHUIO
U coOupaHuio ra3000pa3HbIX BeEIIECTB (BOJAOpPOAA M KHUCIOPOA), MPUTOTOBICHUIO
pPacTBOPOB € OMPEACIEHHON MAaCCOBOM J0JIEW pPaCTBOPEHHOIO BELIECTBA, INIAHUPOBATH
Y MPOBOJUTh XMUMHUYECKHE HKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIIbIO MHIMKATOPOB (JIakMyC, peHoI(TaenH, METUIIOPAHXK U Jpyrue).

K koHny oOyueHus B 9 kiacce npeaMeTHbIE pe3ylbTaTbl HA 0a30BOM YpPOBHE JOJIKHBI

oTpaxarb c(hOPMUPOBAHHOCTh Yy O0OYUaIOLIUXCSl YMEHUI:

® DaCKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX TMOHSTHI: XMMHYECKUN 3JIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLECTBO, CI0XKHOE BELLECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIICHUS, XMUMHYECKasi peaklus, XUMUYECcKas
CBSI3b, TEIIOBOM 3P PEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANEKTPOIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PEaKIU HOHHOrO OOMEHa,
KaTaJln3aTop, XHWMHYECKOEe paBHOBECHE, OOpaTUMbIe M HEOOpaTHMBbIE PEAKIHH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIMU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEPHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasi, HOHHAs, METAJNIMYECKas), KpUCTAJUIMUECKas pElETKa, KOpPpO3Hs
METaJIJIOB, CIUIaBbl, CKOPOCTb XHMHYECKOM peakluu, MpelelbHO JOMyCcTUMas
koHueHTpauus [TJIK BemecTsa;

® UTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKHUX MOHSATUH U NPUMEHSTh 3TU
MOHSATUS MIPU ONMCAHUU BEIIECTB U UX MPEBPAICHUI;

® ICTIOJIb30BAaTh XMMUYECKYI0 CHUMBOJHMKY [UIi COCTaBJIeHHA (opMys BelecTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

® OIPEIENISITh BAJIEHTHOCTh U CTENEHb OKUCIIEHUS XUMUYECKUX 3JIEMEHTOB B COETMHEHUSX
pa3IMYHOTO COCTaBa, IMPHUHAUIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJaccy
coequHEHUN 1o ¢opMyaaM, BUJ XHUMHUYECKOH CBA3M (KOBaJIEHTHAs, HWOHHAas,
METaJIJIMYECKasl) B HEOPraHMYECKMX COEIMHEHUSX, 3aps]l HOHA IO XUMHUYECKOH
dbopMmyre, xapakTep Cpelabl B BOJHBIX PAcTBOpPaX HEOPTaHWYECKUX COCTUHEHUH, TUI
KPUCTAJITIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

e packpbiBaTh cMbich [lepuoanueckoro 3akona /[. 1. MenaeneeBa u JeMOHCTPUPOBATH €0
MOHMMAaHUE: OIMCHIBAaTh M XapaKTepu3oBaTh TabmuuHyio ¢opmy Ilepuoamueckoit
CUCTEMBbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh IMOHATUS «rJaBHas mnoAarpynmna (A-
rpynna)» u «mnobounas mnoarpymmna (b-rpynma)», maneie U GoJblIMe MEpPUOJIBI,
COOTHOCHTHb 0003HAu€HHs, KOTOpble HUMEIOTCA B TMEPHUOJMYECKOW Tabiuie, ¢
YHCIIOBBIMU XapaKTEPUCTHUKAMHU CTPOEHHUS aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB U
3apsj sapa, o01ee YUCIIo IEKTPOHOB U paclpeieNieHUue UX IO JIEKTPOHHBIM CIIOSM),
OOBSACHATH O0OIIKME 3aKOHOMEPHOCTM B HW3MEHEHHH CBOWCTB DJIEMEHTOB U HX
COEMHEHUI B IIpelieNax MalbIX IEPUOIOB U TJIABHBIX NOAIPYNI C YYETOM CTPOEHHS
UX aTOMOB;



e KJlacCU(PULMPOBAaTh XUMHUYECKHE 3JIEMEHTbl, HEOPraHWYECKHE BEIIECTBA, XUMHUYECKUE
peakuuu (10 YUCIYy M COCTaBY Y4YacTBYIOIIMX B pEaKIUH BEIIECTB, IO TEIJIOBOMY
3 eKTy, 10 U3MEHEHHUIO CTENICHEW OKUCICHHS] XUMUYECKHIX 3JIEMEHTOB);

® XapaKTepu30BaTh (OMUCHIBATh) OO0MME U crenuuueckue XUMHUYECKUE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, TOATBEPK/1asl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIUX XUMUYECKUX PEaKLU;

® COCTaBIIATh YPABHEHMsI 3JIEKTPOJUTUYECKON IUCCOLMALMM KHUCIOT, IIEJI04eld U CoJei,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKIUH,
HNOJATBEPXKJAIOIIMX ~ CYLIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXIY BelLleCTBaMHU
pas3INYHbIX KIIACCOB;

® PacKpbIBaTh CYIIHOCTb OKHCJIMTEIbHO-BOCCTAHOBUTENbHBIX PEAKUMH MOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHCa ITHX PEaKLui;

® [[POTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT HX CTPOEHHUS, BO3MOKHOCTH
IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUI B pa3IMUHbIX YCIOBUSX;

® BLIYHCIISATE OTHOCUTEJIBHYI0 MOJIEKYJSIPHYIO U MOJISIPHYIO MacChl BELIECTB, MacCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTA 0 (OpMyJie COEIMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKlty;

ecoOm0laTh  MpaBMja IOJb30BAHUSA XUMHUYECKOW TMOCYAOM U J1JaOOpaTOpPHBIM
0o0OpyJOBaHUEM, a Tak)Ke IpaBuUia OOpaIleHUs C BEIIECTBAMHU B COOTBETCTBUU C
UHCTPYKLHUSMH 10 BBIIOJIHEHHUIO JJAOOPATOPHBIX XUMHUYECKUX OIBITOB I10 MOJIYYCHHIO
¥ COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aAMMHAKa M YTIEKUCIIOTO Ta3a);

® [IPOBOJUTH PEAKIMM, IMOATBEPIKIAIONINE KAYECTBEHHBIH COCTAB PA3JIMYHBIX BEIIECTB:
pacno3HaBaTh OIBITHBIM IYTEM XJIOpUA-, OpOMHI-, MOAUA-, KapOoHart-, ¢ocdar-,
CUWJIMKAT-, cylnb(dar-, TUJIPOKCHI-UOHBI, KATUOHbBI AMMOHMS M HOHBI H3YyUYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKUX BEIIECTB;

® [[PUMEHATh OCHOBHBIE OIEpPAllMM MBICIUTEIBHON AESITEIBHOCTH — aHAlW3 M CUHTES,
cpaBHeHHE, O0O0OOIIEHHE, CHUCTEeMAaTU3allUI0, BBIABICHWE MPUYMHHO-CIIEICTBEHHbIX
CBA3EM — JUId M3Yy4YEHMs] CBOWMCTB BELIECTB M XMMHMUYECKHUX PEaKIMH, €CTECTBEHHO-
HayyHble METOJbl I[O3HAHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEINPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE 8 KJIACC

Ne

KoauuecTBo 4acoB

/i HanmeHoBaHue pa3/ie/ioB M TeM NPOrPaMMBbl B Kontpoabubie | [IpakTruyeckue JyekTpoHHbIE (IM(POBLIE)
cero paﬁoTbl paﬁoTbI OﬁpaSOBaTeJIbHLIe pecypcChl
Pa3znea 1.1lepBoHavajibHble XUMHYECKHE MIOHSITHS
1.1 XuMuUs — BaxkHasi 00J1aCTh €CTECTBO3HAHUS U IPAKTHYECKOM 5 2 bubnmoreka [JOK
' JIEATETLHOCTH Y€JIOBEKa https://m.edsoo.ru/7f41837¢c
1.2 BeniecTBa 1 XuMuuyeckue peakiuu 15 1 EESSJ_I/I//I;T:;;E;?E f41837¢
Wroro no pazneny 20
Pazjen 2.BaxuHeiimme npeicTaBuTe/ M HEOPraHNYeCKUX BelIeCTB
bubnuorexa [JOK
2.1 | Boznyx. Kucnoponu. [Tonsitue 06 okcumax 6 hitps://m.c dSO(I)‘Iru 7641837c
2.2 | Bogopoa. [TonsaTHe 0 KUCTOTaX U COJISIX 8 1 EESSJ‘I/I;I;T:;;(HESE 41837c
2.3 | Boga. PactBopsl. [TonsiTe 00 0OcHOBaHUSX 5 1 1 ngg;ﬁf;;gﬁ% F41837c
2.4 | OcHOBHBIE KJIaCChl HEOPTAHUUYECKUX COEAMHEHUN 11 1 1 EES;;;T:(I&)EEE f41837¢
Wroro no pazneny 30

Paznen 3.11epuoauyeckuii 3akon u [lepuoguueckasi cucrema xumuueckux 3jiemenToB JI. U. MenneneeBa. CTpoeHue aToMoB. XHMHUYECKAsl CBSA3b.
OKHCIUTEJIbHO-BOCCTAHOBUTE/IbHbIE PeAKIINH

31 [Iepuonnueckuit 3akoH u Ilepuoandeckas cucteMa XMMHUYECKUX 7 bubnnorexka [JOK

) snemeHToB JI. . MenneneeBa. CTpoeHue atoma https://m.edsoo.ru/7f41837¢c
bu6mmoreka [IOK

3.2 | Xumnueckas cBsi3b. OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUN 8 2 https://m.edsoo.xu/741837c
bu6mmoreka [JOK

Hroro no pasery 15 https://m.edsoo.ru/7f41837c
PeszepBHoe Bpemst 3 bubmorexa [IOK

https://m.edsoo.ru/7f41837¢c
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9 KUIIACC

KoauuecTBO 4acoB

Ne HaunmeHoBaHMe pa3esioB ¥ TEM MPOrpaMMbl K I JIeKTPOHHbIE (UH(PPOBLIE)
/i pa3a porp Beero OHTPOJIbHBIE pPaKkTu4ecKue 06PA30BATEBLHBIE PECYPChI
padoThI padoThI
Pa3znen 1.BeniecTBO U XUMHYECKHE PeaKIIUN
1.1 IToBTOpenue u yriyoOlleHne 3HAHUHA OCHOBHBIX pa3aeiioB Kypca 8 kinacca | 5 1 Bubmzorexa LIOK
' p yHy pasit yP https://m.edsoo.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX PEAKIINH 4 Bubmiorexa ITOK
) p peakil https://m.edsoo.ru/7f41a636
1.3 DIIEKTPOIUTHYECKAs JUCCOHas. XUMHYECKUE PEaKIMU B pacTBOpax | 8 1 1 Bubmiorexa ITOK
) p A LHaris. peaxil b p https://m.edsoo.ru/7f41a636
Wroro no pasaeny 17
Pazgen 2.HeMeTaJIbI M X COeANHEHUSA
71 OO01mas xapakTepuCcTUKa XUMUYECKHX AyieMeHTOB VIIA-rpymmbl. 4 1 bubnuorexa [JOK
) T"anoredsl https://m.edsoo.ru/7f41a636
OO6mas xapakTepucTuka XuMuaeckux 3meMeHToB VIA-rpynmel. Cepa u bubnnoreka [JOK
2.2 .. 6
€€ COCITUHEHUA https://m.edsoo.ru/7f41a636
OO6m1as XxapakTepucTUKa XUMHUECKUX 2JIEMEHTOB VA-Tpynibl. A30T, bubnuotexa [JOK
2.3 7 1
dochop 1 Ux coeTMHEHUs https://m.edsoo.ru/7f41a636
OO01mas xapakTepuCTHKa XUMUYECKUX JIeMEeHTOB IV A-rpynmbi. bu6mmoreka [JOK
2.4 . 8 1 2
Yraepoa v KpEMHHIN U UX COCTMHEHUS https://m.edsoo.ru/7f41a636
Wroro no pazneny 25
Pa3zaen 3.MeTajibl 1 UX COeANHEHHS
. bu6mmoreka [IOK
3.1 OBuwe cBolCTBA METAILIOB 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [JOK
3.2 Bakneinme MeTamisl 1 UX COSTMHEHUS 16 1 2 https://m.edsoo.ru/7f412636
Wroro no paszneny 20

Pasznen

4. Xumus 1 OKpy:Kaouas cpeaa




bubmuoreka [JOK

4.1 BemecTBa u maTepuansl B KU3HU YEIOBEKA 3 https://m.edsoo.ru/7f412636

Nroro no pazgeny 3

PeszepBHoe Bpemst 3 EH@'IHOTeKa HOK
ttps://m.edsoo.ru/7f41a636
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IHOYPOYHOE IIVTAHUPOBAHUME
8 KUIIACC

KoanuecTBo yacoB

Ne Hara DJIeKTPOHHbIe HU(POBbIE
Tema ypoka Koutposabnsbie IIpakTH4yeckue
n/n Bcero H3y4YeHHUS o0pa3oBaTeJIbHbIE pecypChl
padoThI padoThI
| IIpenmet xumuu. Posib XUMHM B )KU3HU YelloBeka. Tena u | bubmoreka [{OK
BEIIECTBa https://m.edsoo.ru/ff0d210c
2 [TonsiTue 0 MeToAax MO3HAHUS B XUMUU 1 bubmnorexa LIOK
! https://m.edsoo.ru/ff0d227e
[paktuueckas padora Ne 1 «IIpaBuna paboTsl B 1aboparopuu Bu6mmoreka [TOK
3 . 1
1 ipuéMBbI oOpateHus ¢ 1abopaTopHBIM 000y TOBAaHHEM) https://m.edsoo.ru/ff0d23dc
bubmunorexa LIOK
4 q . i 1
UCTHIE BeniecTBa U cMecu. CriocoObl pa3ienieHus cMecei hitps-/m.edsoo.ru/ff0d26¢a
[Ipaktnueckas padora Ne 2 «Paznenenue cmeceil (Ha npumepe bu6imoreka [IOK
5 . 1
OYHUCTKH TIOBAPEHHOM COJIN)» https://m.edsoo.ru/ff0d28c8
6 ATOMBI U MOJIEKYJIBI 1 bubanorexa LIOK
Y https://m.edsoo.ru/ff0d2a6c
7 XHUMUYECKHE IEMEHTHI. 3HAKH (CUMBOJIBI) XUMHUYECKUX | bu6muotexa [IOK
3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U COKHBIE BEIECTBA 1 bubmoreia IOK
P B https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJE o ViCHIE ! bubnmnoreka [HOK
TOMHO-MOJICKYJIIPHOE YICHH
HCKYIpHOC Y https://m.edsoo.ru/ff0d2d50
10 3aKoH MMOCTOSHCTBA COCTaBa BEIIECTB. XUMHUECKas hopMmyIia. 1 bubanoreka [HOK
BaneHTHOCTh aTOMOB XMMHUYECKUX AJIEMEHTOB https://m.edsoo.ru/ff0d2eae
OtHocuTelbHas aToMHast Macca. OTHOCUTEIbHAS bu6nmoreka IJOK
11 1
MOJIEKYJISIpHasi Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J0JIsI XHMHYECKOT0 3JIEMEHTa B COCAUHCHUN 1 bu6mmoreka IJOK




https://m.edsoo.ru/ff0d350c

bubmmoreka [IOK
1 K . Mons. M
3 OJINYECTBO BelecTBa. Mok, MossipHas macca hitps.//m.edsoo.ru/ff0d5230
14 du3nveckre U XUMUYCCKHE SBJICHHUS. X UMHUYCCKAasT PeaKIIHs Bubmnorexa LIOK
' peartt https://m.edsoo.ru/ff0d37fa
15 ITpu3Haku ¥ ycnoBUs IPOTEKAHUSI XUMUYECKUX PEAKITUN bubmmorexa LHOK
PHUSHAIH 1 yCTOBIA HpoTeka eeri peartt https://m.edsoo.ru/ff0d3al6
16 3aK0OH COXpaHEHHUS MacChl BEIISCTB. XUMHUYSCKHE YPaBHEHHS buomiorexa LHOK
P HHECTE: P https://m.edsoo.ru/ff0d3b88
17 Brruucnenus Konu4yecTBa, Macchl BEIECTBA IO YPABHEHUSIM bubmunorexa LIOK
XUMHYECKUX PEaKIuit https://m.edsoo.ru/ff0d5708
18 Knaccudukanms XuMUYeCKHX peakiuii (coeTuHeHus, Bu6mmoreka [IOK
Pa3IoXKEeHs, 3aMeIIeHHs, 0OMEeHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JloMoHOCOB — yu&HBIH-HIHIKIOTETUCT. O000IIeH e H bubmmoreka [HOK
CHUCTEMaTH3aIMsI 3HAHUHN https://m.edsoo.ru/ff0d40c4
20 Konrtponbhas padora Nel o Teme «BeriecTBa 1 XuMuuecKue bu6imoreka [IOK
peaKITum https://m.edsoo.ru/ff0d4290
71 Bozayx — cmech razos. CoctaB Bo3myxa. Kucmopog — bubmuoreka [{OK
3JIEMEHT U NMPOCTOE BeuecTBO. O30H https://m.edsoo.ru/ff0d448e
2 du3uvecKre u XMMHUYeCKHe CBOMCTBA KUCIOpoa (peakiuu bu6mmotexa [IOK
okucieHus:, roperue). [lonstre 06 okcumax https://m.edsoo.ru/ff0d4614
Crioco0bI IOMy4YeHHsI KHCIIOPO/Ia B IA00OPaTOpUU U bubnmnoreka [HOK
23
MPOMBINIUIEHHOCTH. [IpuMeHerne kuciaopoaa https://m.edsoo.ru/ff0d497a
o Teenn;)Boﬁ mbjf? XHI\;HI{ZCKOI?I ;)e:;(um;, H(;H:TI/IC oeC Bu6morexa LIOK
TEPMOXHMHYECKOM YPAaBHEHHH, 9K30- U SHIOTEPMHUECKUX
P P : HOTEP https://m.edsoo.ru/ff0d4790
peakusax
75 TomnmBo (HedTh, yrois 1 MeTaH). 3arpsi3HEHHE BO3LyXa, Bbu6imoreka [IOK
CHOCOOBI €T0 MPeIOTBPAIICHUS https://m.edsoo.ru/ff0d4c4a
26 [Ipaktnueckas padora Ne 3 o reme «llonyueHue u cobupanue Bbub6imoreka LIOK




KHUCJIOPOJIa, U3yUYEHUE €r0 CBONUCTBY»

https://m.edsoo.ru/ff0d4ae2

7 Bonopon — anemeHT u npoctoe Bemectso. HaxoxneHnue B Bu6mmoreka LIOK
TIpUPOIE https://m.edsoo.ru/ff0d4dd0
)3 du3nYecKre U XUMUYECKHUE CBoMCcTBa Bojiopoa. [IpumeneHue bubmoreka [{OK
BOZOpOIA https://m.edsoo.ru/ff0d4dd0
29 [TonsTHE O KMCTOTaX U COJAX Bubmnorexa LIOK
OIVITHE O RHCIOTax 1 €0 hitps://m.edsoo.ru/ff0d50d2
bubmunorexa LIOK
30 C 0 0
MOCOOBI TIOTYYEeHUS BOIOPO/Ia B 1a00paATOPHH https-/m.edsoo.ru/ff0d4ddo
[Mpaktuueckas padora Ne 4 o reme «[lomyueHue u cobupanue Bu6mmoreka [IOK
31 .
BOJZIOPOIa, U3YYEHHUE €TO CBOMCTBY https://m.edsoo.ru/ff0d4f42
bubmunorexa LIOK
2 M i & . A
3 OJISIPHBIN 00BbEM Ta30B. 3aKOH ABOTa/IPO hitps-/m.edsoo.ru/ff0d542¢
Brrunciienust 00b€Ma, KONHMYECTBA BEIIECTBA T'a3a IO €ro bubnmnoreka IJOK
33 R
W3BECTHOMY KOJIMUYECTBY BEIIECTBA UM 00BEMY https://m.edsoo.ru/ff0d55a0
34 Brruucnenust 00bEMOB ra3oB 0 YPaBHEHHIO PEaKIMU Ha bu6imoreka [IOK
OCHOBE 3aKOHa 00BEMHBIX OTHOIICHUH Ta30B https://m.edsoo.ru/ff0d5708
35 duznyecKre U XUMUYECKUE CBOMCTBA BOJIbI Bubmiorexa LIOK
A https://m.edsoo.ru/ff0d587a
bu6nmoreka [JOK
i. IT
36 CocraB ocHoBanwuil. [ToHsTHE 00 MHANKATOPAX hitps-/m.edsoo.ru/f0d59e2
Bona xak pactBopuresnb. HachlllieHHbIE U HEHACHIIIEHHBIE butmmoreka [IOK
37
pacTBOpBL. MaccoBasi 10T BEMIECTBA B PaCTBOPE https://m.edsoo.ru/ff0d5b40
38 [IpakTHueckas pa60Te'1' Ne Sv 10 TEME «vaI/IrouTOBJIeHI/Ie" Bu6morexa LIOK
PacTBOPOB C OTpeeNEHHON MacCOBOM JI0JIel PaCTBOPEHHOTO hitps-//m.edsoo.ru/ff0dSeba
BELIECTBA»
39 Konrponbnas padora Ne2 o teme «Kucnopox. Bogopoa. Bbu6imoreka [IOK
Bopa» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KIaccupUKaIus, HOMEHKIIATypa bubnmnoreka [HOK




https://m.edsoo.ru/ff0d664e

41 [Tony4yenue 1 XUMHUYECKHUE CBONCTBA KUCIOTHBIX, OCHOBHBIX U bubaunoreka [JOK
aM(OTEPHBIX OKCHIOB https://m.edsoo.ru/ff0d664e
4 0 o bubmmoreka [JOK
CHOBAHUS: COCTaB, KJIacCU(PUKALIKs, HOMEHKIATypa
P https://m.edsoo.ru/ff0d67ca
13 R . . bub6mmoreka [JOK
OJIyYCHHUE U XUMHUYECKUE CBOMCTBA OCHOBAHUM
y https://m.edsoo.ru/ff0d67ca
44 Kucnotsi: cocta accuduka OMEHKJIaTypa bubamorexa LIOK
WCJIOTBI: COCTaB, KIacCU(UKAINsI, HOMEHKIAT
P https://m.edsoo.ru/ffOdfee2
45 [Tonyuenue €CKHE CBOKCTBA KUCIIO bubamorexa LIOK
TTydeHNe U XUMAYECKUE CBONCTBA KUCIIOT
ya https://m.edsoo.ru/ffOdfee2
Couu (cpeaHue): HOMEHKIIATypa, CIIOCOOBI TIOTYUYCHHS, bubanoreka [IOK
46 .
XHUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTuueckas padora Ne 6. Permenne sxcriepuMeHTaTbHBIX
47 3ap ad Mo Teme <I<)Oc OBHBIE KJIacChl Heopra ’ ecK bubamorexa LIOK
4 110 TeM HOBHBIE KJIaCChl HEOPTaHMYECKUX
A . p https://m.edsoo.ru/00ad9b7c
COETMHEHHID»
48 I'eHeTnyeckas CBsI3b MEXy KJIACCAMU HEOPTAHUUECKHUX bu6mmotexa [IOK
COEIMHEHUN https://m.edsoo.ru/00ad9a50
49 0606 . butmmoreka [IOK
00IIIeHre U CUCTeMaTH3aIlNs 3SHAHHIA
B H https://m.edsoo.ru/00ad9cb2
50 Konrtponbras padora Ne3 o Teme "OCHOBHBIE KJIACCHI bu6imoreka [IOK
HEOpPTaHWYECKUX COeTUHEHNN" https://m.edsoo.ru/00ad9ela
51 [NepBbie MOMBITKH KIACCHQUKAITIA XUMUYIECKUX DJIEMEHTOB. bu6mmotexa [IOK
[TonsiTre o rpynmax CXOIHBIX 3JIEMEHTOB https://m.edsoo.ru/00ad9ffa
5 [lepuoamuecknii 3akoH u [leproanyeckas cucrema bu6mmotexa [IOK
xuMudeckux 3aeMmenToB /. Y. MeHneneeBa https://m.edsoo.ru/00ada52c
53 0 bubnmnoreka [HOK
€PUObI, TPYIIIIbI, ITOATPYIIIBI
PHO py rpyn https://m.edsoo.ru/00adaS2c
54 Crpoenne atomoB. CocTaB aTOMHBIX saep. M30Tomnsl bubnmnoreka [HOK




https://m.edsoo.ru/00ada342

55 CTpoeHue 371eKTPOHHBIX 0007I04YeK aTOMOB 3JIEMEHTOB Bu6mmoreka LIOK
[Tepnonnueckoii cuctemsr J1. 1. Menneneera https://m.edsoo.ru/00adabbc

56 XapakTepucTHKa XMMUYECKOT0 3JIEMEHTA TI0 €T0 MOJIOKEHHUIO B bubmoreka [{OK
[Tepnonnueckoit cucteme /. 1. Menneneena https://m.edsoo.ru/00ada824

57 3nauenwne [lepronndeckoro 3aKOHE%‘,I[J'I$£ pa3BUTHUS HAYKU U bubmmoreka [JOK
npaktuku. [{. 1. MenneneeB — yu€Hblii, IeJaror U rpakjaHuH https://m.edsoo.ru/00ada96e

53 Pesepsuslii ypok. O0001IEHNE U CUCTeMaTH3aIMs 3HAHUH / Bu6mmoreka [IOK
Bcepoccutickas npoBepouHast paboTta https://m.edsoo.ru/00adb33c

59 Kontponbnas padora Ne4 o teme «CTpoeHne aToma. Bu6mmoreka [IOK
Xumudeckas cBs3bp» / Beepoccuiickas mpoBepouHast paboTa https://m.edsoo.ru/00adb486

60 ONEeKTPOOTPHUIATENHHOCTh AaTOMOB XUMUYECKUX IJIEMEHTOB bubamorexa LIOK
https://m.edsoo.ru/00adaab8

61 HMonnas xumuyeckas cBs3b bubmnorexa LIOK
https://m.edsoo.ru/00adac34

62 KoBajnenTHas nonsipHasi XuMU4ecKasi CBsI3b bubanorexa LIOK
https://m.edsoo.ru/00adaab8

63 KoBanenTHas HemosipHas XUMUYECKas CBS3b Bubmiorexa LIOK
https://m.edsoo.ru/00adaab8

bu6mmotexa [IOK
64 Crenens, oxucseHs https://m.edsif).ru/OOadae28

65 OKHCIUTETHHO-BOCCTAHOBUTENBHBIE PEaKIIH bubmorerca LIOK
https://m.edsoo.ru/00adb076

66 OxucnuTe I U BOCCTAHOBHUTEIH brbmmorexa LIOK
https://m.edsoo.ru/00adb076

67 PesepsHslii ypok. O0001IeHNE U CHCTEMATU3AIMS 3HAHUHN T10 bu6mmotexa [IOK
teme «CtpoeHue aroma. XUMHUECKasi CBA3bY https://m.edsoo.ru/00ad9cb2

68 PesepBHblii ypok. O000IIIEHNE U CHCTEMAaTH3AIMs 3HAHUH bubmorexa IOK

https://m.edsoo.ru/ff0d61c6
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9 KUIIACC

KoaunuecTBO yacon Hara
Ne DJIeKTpOHHBIe HU(POBBIE
Tema ypoka KoHTpoabHbI IIpakTH4yeckue H3Yy4eH
n/n Bceero o0pa3oBaTeJibHbIE pecypchl
e padoThl padoThI ust
| ITepuoanueckuii 3axoH. [lepruonnyueckas cucreMa XMUMHYECKHUX | bubmmoreka [JOK
snemenToB 1. . MenpaeneeBa https://m.edsoo.ru/00adb59e
) 3aKOHOMEPHOCTH B U3MEHECHUU CBOMCTB XMMHUECKUX | bubnunoreka [IOK
AJIEMEHTOB MEPBLIX TPEX MEPHOIOB https://m.edsoo.ru/00adb6b6
3 Knaccuduxka OMEHKJIaTypa HEOPraHU4YeC eriec 1 bubamorera LIOK
TaccH(pUKAIUs i HOMEHKJIaTypa HEOPraHUUCCKUX BEIIECTB
yp p https://m.edsoo.ru/00adb7e2
4 B . . | Bu6nmoreka IJOK
Wbl XUMUYECKOM CBSI3HM M THIIBI KPUCTAIUTMYECKUX PEIIETOK
p P https://m.edsoo.ru/00adbac6
5 KonTponbras pabora Nel mo reme «lloBTOperne u 1 )
yriyOJieHre 3HaHUI OCHOBHBIX Pa3/iesioB Kypca 8 Kiiacca»
Krnaccudukanms XuMU4IeCKUX peakiui 10 pa3TuIHbIM Bbubnuorexa LIOK
6 1
MIpU3HaAKaM https://m.edsoo.ru/00adbcb0
7 [TonsTre o ckopocT xuMH4Yeckoi peakiuu. [lonsrue o | Bubmuorexa [JOK
TOMOI'EHHBIX U T'€TEPOre€HHBIX PEAKIUAX https://m.edsoo.ru/00adbe9a
IlonsTue o xumMuueckoM paBHOBecuU. DaKTOPEI, BAUSIONIME Ha
N N P P | bubmuoreka IIOK
CKOPOCTb XUMHUYECKOM PEaKIUU U MOJ0KEHHUE XMMUIECKOTO
p p https://m.edsoo.ru/00adc28c
paBHOBECHSI
9 0 ! bubmuoreka IIOK
KUCTUTEILHO-BOCCTAHOBUTEIIbHBIEC PEaKIIUN
P https://m.edsoo.ru/00adcade
10 Teopust aeKkTpoIUTHIECKON quccorrarii. CHIbHBIE U 1 bubmuoreka IIOK
CJ1a0bIe DIIEKTPOITUTHI https://m.edsoo.ru/00adcd68
1 1 . ! bubmmoreka IIOK
OHHBIC YPaBHEHUS peaKIuii
b P https://m.edsoo.ru/00add448
12 XUMHUYECKUE CBOMCTBA KUCIOT U OCHOBAHHM B CBETE 1 Bu6nuoreka IJOK




HpeHCTaBHeHI/Iﬁ 00 SHCKTPOHI/ITI/IIJCCKOI\/'I JUCcConualnu

https://m.edsoo.ru/00add5d8

13 XUMHUUYECKUE CBOWCTBA COJIEH B CBETE MPEACTaBICHUH 00 Bubmuorexa LJOK
AIEKTPOTUTHICCKON TUCCOTHAITAH https://m.edsoo.ru/00add8b2

14 ITonsTHe 0 ruaponuse conei bubamorexa LIOK
https://m.edsoo.ru/00add9d4

15 O60011eHne U cucTeMaTU3alys 3HaHUH bubamorexa LIOK
https://m.edsoo.ru/00addd12

16 [Ipaktuueckas padota Ne 1. «Pemenne sxciepuMeHTaIbHBIX Bubmuorexa [HOK
3aau» https://m.edsoo.ru/00addbfa

17 Kontponbhas padota No2 mo Teme «JIEKTPOTUTHIECKAS Bubmuorexa [JOK
aucconyanysi. XUMHUYECKUE PEAKLMH B PACTBOPAX» https://m.edsoo.ru/00addecO

18 OO0mas XxapakTepUCTHKA TAIOT¢HOB. X UMUYECKHIE CBOMCTBA Ha bubnuoreka [IOK
MpUMepe XJIopa https://m.edsoo.ru/00addfe2

19 Xnoposogopona. ConsiHast KUCI0Ta, XUMUYECKUE CBOMCTBA, bubnmorexa [IOK
MoJTy4YeHHe, MPUMEHEHUE https://m.edsoo.ru/00ade 104

20 [Ipaktnueckas padora Ne 2 o reme «llomyueHue coastHOM Bbubnuorexa LIOK
KHCJIOTBI, U3yUeHHUe €€ CBOMCTB» https://m.edsoo.ru/00ade348

71 Brruncnenust mo ypaBHeHUSAM XUMUYECKUX PEAKIIUN, €CITH Bubmuorexa [JOK
OJIMH M3 PEareHTOB JIaH B U30BITKE https://m.edsoo.ru/00ade488

Bubmuorexa [JOK
22 OO6mias xapakTepucTHKa 31eMeHToB VIA-rpymmst hitps:/m.c dscl)lo.ru 100ade64a

73 Annorponnsie Mogudukanuu cepbl. HaxoxxaeHnue cepsl u eé Bbubmuorexa LIOK
COCTMHECHHH B IPUPOJE. XUMHIESCKUE CBOMCTBA CEPHI https://m.edsoo.ru/00ade64a

24 CepoBoaopos, cTpoeHue, GU3NIeCcKre U XUMUYECKIE CBOMCTBA Brbmnorexa LIOK
https://m.edsoo.ru/00ade802

75 Oxcupl cepol. CepHast KMCI0Ta, PU3NIECKHE U XUMUIECKHE bubnuoreka [IOK
CBOICTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28

2% XHUMHMUYECKHUE PEaKLIMH, JIEKAIME B OCHOBE IIPOMBILUIEHHOIO Bubmoreka [JOK

crocoba NOJIy4YCHUSA CepHOﬁ KHUCIIOTEL. XMMHUYECKOE

https://m.edsoo.ru/00adec8a




3arpsi3HEHUE OKPY>KAIOIIEH CPeIbl COSTUHEHUSIMU CEPhI

7 B . bubnuoreka [JOK
BIYHMCIICHUE MaCCOBOM JOJIM BBIXOa POIYKTa PEaKIfu
A A3 TIPOAYITa peardt https://m.edsoo.ru/00adec8a
OO1as xapakKTepuCTHKa 3JIEMEHTOB VA-TpyInbl. A30T,
)3 B P P o 124 bubnuoreka [JOK
acIpoCTpaHEHUE B IPUPOAE, PU3NUECKUE U XUMUIECKUE
P vp p PHPOZL https://m.edsoo.ru/00adeea6
CBOWCTBa
AmMMEaK, ero gpuznyeckne 1 XUMHUIECKUE CBOMCTBA, Bubmuorexa LIOK
29
MOJTydYeHNe U IPUMEHEHHNE https://m.edsoo.ru/00adf004
30 [Mpaktuueckas padora Ne 3 o teme «IlomyueHrne ammuaka, Bubmuorexa [JOK
W3YyYeHHUE eT0 CBOHUCTBY https://m.edsoo.ru/00adf 180
31 A 5 . Bu6nuoreka IJOK
30THAsl KUCIIOTA, e€ Pu3nUYecKre U XUMUIECKHUE CBOMCTBA
https://m.edsoo.ru/00adf306
Hcnonp3oBaHue HUTPATOB U COJIEN aMMOHMSI B KAUECTBE
3 5 p 5 X Bu6nuoreka IJOK
MUHEpaIBHBIX yI00peHuid. XUMUYECKoe 3arpsi3HeHne
P . YAOOP p https://m.edsoo.ru/00adf518
OKpYy’Karolei cpesl COeIMHEHUSIMH a30Ta
33 Docdop. Oxcun pocdopa (V) u hochophas kucnora, Bbubmuorexa LIOK
(m3nYecKue U XMMHYECKUE CBOICTBA, TTOTydeHHE https://m.edsoo.ru/00adf68a
HcnonszoBanue pocdaToB B kauecTBe MUHEPATBHBIX Bbubnuorexa LIOK
34 . .
yno0peHnuii. 3arps3HeHue mpupoIHoi cpesl hocharamu https://m.edsoo.ru/00adfc20
VYraepon, pacnpocTpaHeHue B IpUpoie, GU3nvecKue u Bbubnuorexa LIOK
35 .
XUMHYECKHE CBOWCTBA https://m.edsoo.ru/00adfd9c
Oxcunel yrieposa, ux Gpusndeckne U XUMUIEeCKUE CBOMCTBA.
36 5 AL YTIIEPOA 5 ¢ bubmmoreka IIOK
KOJIOTHUECKHUE MPOOJIEMBI, CBSI3aHHBIE C OKCHIOM yTJIEpoAa
P HOM YLIEP https://m.edsoo.ru/00adfebe
(IV)
37 N . Bu6mmoreka IJOK
roJIbHasl KUCIIOTa U €€ COJH
https://m.edsoo.ru/00ae006¢c
38 [IpaxTnueckas padora Ne 4 mo teme "[lomydeHue yriaeknucioro Bbubmoreka [JOK
raza. KauecTBeHHas peakius Ha kKapOoHAT-HOH" https://m.edsoo.ru/00ae027e
39 [TepBoHa"aNBEHEBIE TOHATHS 00 OPTaHUYECKHUX BEIECTBAX KaK O bubnuoreka [IOK




COCIUHCHUAX YTJICpOaa

https://m.edsoo.ru/00ae054e

40 K . bubmuoreka LIOK
€MHUH U €r0 COeJUHEHUS
p A https://m.edsoo.ru/00ae080a
41 [Ipaxtrueckas padora Ne 5. Permenne skciepuMeHTaIbHBIX bubmmoreka [JOK
3aj1a4 1o TeMe «BakHeHIne HeMeTalIbl U UX COEIMHEHHUSI https://m.edsoo.ru/00ae0bf2
4 KontponbsHas padora Ne3 o teme «BaxkHel1rie HeMeTalIbl 1 bubmmoreka [JOK
UX COCIMHCHUS https://m.edsoo.ru/00ae0e18
OO01mas xapakKTepUCTHKA XUMUUYECKHUX DJIEMEHTOB — METAJIIOB.
Hl P P Bu6nmoreka IJOK
43 Meramueckast CBsI3b U METAIUINYECKast KPUCTAJUINYECKAs]
. . https://m.edsoo.ru/00ae103e
pemérka. Ou3nueckre CBOWCTBA METAJLIOB
44 XUMHUECKUE CBOMCTBA METAJIOB. DIEKTPOXUMHUUYECKHNA Psif bubnmorexa [IOK
HaIpsHKEHUN METAIIJIOB https://m.edsoo.ru/00ael156
OOmue criocoObl moaydyeHus MmeraiuioB. CruiaBel. Berauciaenus
45 B Y 5 Bu6nuoreka IJOK
10 YPaBHEHUSIM XUMUYECKUX PEAKIIU, €CIU OJUH U3
yp peakl A https://m.edsoo.ru/00aecl1156
pEeareHToB CONEPIKUT IPUMECH
46 a bubmmoreka IIOK
OHATHE O KOPPO3UU METAIUIOB
PP https://m.edsoo.ru/00ae1278
47 1 bubmoreka IIOK
€JI0YHBIE METAJIIIbI
https://m.edsoo.ru/00ac14b2
43 0 bubmoreka IIOK
KCHJIbI ¥ THAPOKCHU/IBI HATPHS U Kaaus
P P https://m.edsoo.ru/00ac14b2
49 1 . . bubmuoreka IIOK
€JI0YHO3EMEIIbHBIE METAIUIBI — KaJIbLMI U MarHui
H https://m.edsoo.ru/00ael5e8
50 BasKHeIIIIe COCITHe . bubmuoreka IIOK
YKHEHIIH WHEHUS KAJIbIHS
A H https://m.edsoo.ru/00ael5e8
51 O0001IeHNE U CHCTEMATHU3aLIHsl 3HAHHUI
5 K 6u1 o Bu6nmoreka IJOK
€CTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUS
A yerp https://m.edsoo.ru/00ae1886
53 [pakTuueckas padora Ne 6 o teme "XKEcTKOCTh BOMIBI U bubnmorexa [JOK




METOJIbl €€ ycTpaHeHus:"

https://m.edsoo.ru/00aelae8

. bubnuoreka [JOK
>4 AdtiomiHHif https://m.edS(I)_}).ru/Oanlc64
55 AmMdoTepHbIe CBOMCTBA OKCH/IA U THAPOKCH/IA bubmorexa HOK
https://m.edsoo.ru/00aelc64
bubmmorexa [IOK
>6 Keneso https://m.edsc]J_EJ.ru/Oanld86
57 Oxcupsl, ruapokcunbl u conu xenesa (11) u xxemesa (I1I) E;IS::I;I/(I)EZI;Z])_})C.):;/ 00263566
58 O60011eHne U cucTeMaTU3alys 3HAHUH
59 [Mpaktudeckas padora Ne 7. Penienne skcriepuMeHTaIBHBIX Bubmuorexa [JOK
3aja4 1o TeMe «BaxxHelue MeTamibl 1 UX COETUHEHUS» https://m.edsoo.ru/00ae3de8
50| o peaenton s 5 e ms conepmant e, BuGnorexa LIOK
BoIunciieHust MacCOBO# JTOJTH BBIXO/1A MPOAYKTa PEAKIINN https://m.edso0.ru/00ae1750
61 O000111eHIE U CHCTEMATU3AIHs 3HAHUI
62 Kontponbnas padota Ne4 o teme «Baxuelmme MeTaiisl 1
WX COCIIMHEHMSI»
63 BemecTBa 1 MaTepuabl B TOBCETHEBHOM KU3HHU YeJIOBEKa bubamorexa LIOK
https://m.edsoo.ru/00ae3f50
64 XUMHUECKOE 3arpsi3HEHUE OKPY>KAOILIEH Cpebl bubamorera LIOK
https://m.edsoo.ru/00ae4270
65 Poinb XxumuH B pelieHNH SKOJIOTHYECKHX MTPOdIIeM bubamorera LIOK
https://m.edsoo.ru/00ae4270
66 PesepBHblii ypok. O000IICHNE U CHCTEMAaTH3AIMs 3HAHUH Brbmmorexa LIOK
https://m.edsoo.ru/00ae0dOa
67 Pezepsublii ypok. O0001IEHNE U cHCTEeMaTH3alMs 3HAaHUI Bubmorexa LIOK
https://m.edsoo.ru/00adb33c
68 PesepBHblii ypok. O000IIICHNE U CHCTEMAaTH3AIMs 3HAHUH Bbubnuoreka [IOK




https://m.edsoo.ru/00ad9cb2

OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

68







MMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUA OCHOBHOM

OBPA30OBATEJIbHOM ITPOI'PAMMBI

8 KJIACC
Kon N .
IIpoBepsieMble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNS OCHOBHOI 00pa3oBaTebHOM
HPOBEPHEMOTO NMPOrpaMMBbI OCHOBHOT0 00111er0 00pa3oBaHus
pe3yJabTara
1 o Teme: «IlepBoHaYanbHBIE XUMUYECKHE TIOHSTHS
PacKphIBaTh CMBICT OCHOBHBIX XHMHYECKHX MOHSATHH: aToM, MOJIEKyJa, XUMHUYECKHUIl
3JIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh (OMHOPOAHAS W HEOTHOPOAHASN),
BaJICHTHOCTh, OTHOCHTENIbHAsE aTOMHas W MOJEKYJsIpHas Macca, KOJIMYECTBO BEILECTBA,
1 MOJIb, MOJISIpHAsI Macca, MaccoBasi IO XUMHYECKOTO DJIEMEHTa B COCTWHEHHH, MOJISPHBINA
' 00BEM, XUMHUYECKas peakius, KiIacCu()UKANWS PEeaKIuil: PeaKkIu COSAHHEHUS, PEeaKInu
pas3NoKEHHsI, PeaklMi 3aMEelICHUs, peakui 0OMeHa, 9K30- U SHAOTCPMHUECKHE PEaKIIny,
TEIJIOBOM  3((deKkT peakiuu, pPacTBOp, MaccoBas JOJdsd BeliecTBa  (MPOLCHTHAS
KOHIIEHTpAIHs) B PaCTBOpE
- WJLTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHSATHH U MPUMEHSTH 3TH MOHSTHS
' MIPU ONTMCAHWU BEUIECTB M UX TPEBPaIICHUHA
13 WCTIONB30BaTh XUMHUYECKYI0 CUMBOJIMKY JJISI COCTaBJeHUs: (pOpMys BElIeCTB M ypaBHEHUH
' XUMUYECKUX PEaKIUi
4 PacKpbhIBaTh CMBICT 3aKOHOB COXPAHEHHsI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
' MOJIEKYJISIPHOTO YUEHUsI, 3aKoHa ABOTaJIpo
1.5 OTIPEIETISATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHMSIX
L6 KJIACCU(UIMPOBATh XUMHUECKHE peakiuu (10 YUCITy M COCTaBYy yYaCTBYIOIIUX B PEaKIIUU
' BEIIECTB, MO TEIUIOBOMY 3D (PeKTy)
1.7 BBIYUCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIIECTB
1.8 BBIYUCIISITH MACCOBYIO JIOJII0 XMMHUYECKOTO 3JIEMEHTA 10 (OpMyJie COSMHEHMS,
1.9 BBIYUCIISITH MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
110 MPUMEHSTh ECTeCTBCHHOHAay4YHbIE METOJbl TO3HAHWsS — HaONIoJiIeHHe, H3MEpeHue,
' MOJICJINPOBAHKE, SKCIIEPUMEHT (peajIbHbIH U MBICJICHHBIN)
2 ITo Teme: «BaxHelive npeICTaBUTEIN HEOPTAHUUECKUX BELIECTB)
2.1 PacKpbIBATh CMBICT OCHOBHBIX XUMHUECKHX TTOHITHH: OKCHUJI, KUCIIOTa, OCHOBaHUE, COJIb
29 OTIPENEINIATh NPUHAIJICKHOCTh BEIIECTB K ONPENeNEHHOMY KJacCy COCOUHEHUH 110
. hopmynam
2.3 KJ1accu(pUIMPOBaTh HEOPraHMYECKHUE BEILIECTBA
2.4 XapaKTepHU30BaTh (OMHCHIBATE) OOIHE XUMHISCKIE CBOMCTBA BEIIECTB PA3IMUHBIX KIIACCOB,




NOATBCPpKAAsA OIMMCAHUC TMpUMEpaMU MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIINUX

XUMHYECKUX PeaKInil

25

MMPOrHO3UPOBATH CBOMCTBA BEIICCTB B 3aBHCHUMOCTH OT HX Kauye€CTBECHHOIO CcocCTana,

BO3MOXXHOCTH IIPOTCKAHUA XUMHUYCCKUX npeBpameHHﬁ B Pa3JINYHBIX YCIOBUAX

2.6

CllefOBaTh  MpaBWIaM  TIONB30BaHHMA  XMMHYECKOW mocyqod W 1abopaTOpHBIM
o0OpyZOBaHHEM, a TaKkKe NpaBWiIaM oOpamleHHs C BEIeCTBAMH B COOTBETCTBHH C
WHCTPYKLUMSIMH II0 BBINOJHEHUIO JJA0OPATOPHBIX XUMHUYECKHX OIBITOB IO IOMYYEHUIO U
cobmMpaHuio ra3000pa3HBIX BEmIeCTB (BOAOPOIAa U KHCIOPOaa), IPUTOTOBICHNUIO PACTBOPOB
C ONpEIeNEHHON MAacCOBOM NOJE€H pacTBOPEHHOIO BEILECTBA, ILUIAHUPOBATH U IPOBOAMTH
XMMUYECKHE KCTIEPUMEHTHI 10 PACTIO3HABAHUIO PACTBOPOB IIEIOYEH M KHCIOT C TIOMOIIBIO

WHAUKATOPOB (JIakMmyc, (heHondTanenH, METHIIOPAHXK U IPYTHE)

2.7

HIPOBOJUTE PACUETHI 10 YPABHEHHUIO XUMHUUYECKON PEAKIIUU

ITo Teme: «llepuoguueckuii 3akoH u lleproguueckasl cucteMa XUMUYECKUX 3JIEMEHTOB /I,
N. MenneneeBa. CrpoeHue  aTOMOB.  XHUMHYECKass  CBsi3b.  OKHCIUTENBHO-

BOCCTAHOBHUTCJILHBIC PCAKITUN»

3.1

PacKpbIBaTb CMBICI OCHOBHBIX XHMHYCCKHUX ITIOHSITHH: AApO aTromMma, BHGKTpOHHLII\/’I clon
aToMa, aTOMHas 0p6I/ITaJ'II>, paanyCc aroMa, XUMHUUYCCKasd CBA3b, IOJIApHAsA W HCHOJJApHAad
KOBAJICHTHAsA CBA3b, SJICKTPOOTPULATCIIBHOCTh, HOHHAA CBA3b, MOH, KATUOH, aHUOH, CTCIICHb

OKHCJICHUA

3.2

KJ'IaCCI/I(l)I/IHI/IpOBaTB XHUMHUYCCKHUEC DJICMCHTBI

33

OIMCHIBATh M XapakTepu3oBaTh TabanuHyto Gopmy Ilepuoauueckoit cucTeMbl XUMHUYECKHX
AIIEMEHTOB: Pa3iMyaTh MOHATHS «TJaBHAs MoJArpymnmna (Arpynmna)» u «mobodHasi HoArpynma

(Brpymnma)», «Maibie» U «O0JbIINEe) EPUOIBI

34

packpbiBaTh cMbich Ilepuonnueckoro 3akoHa JI.MI. MengeneeBa: JIe€MOHCTPUPOBATH
IIOHUMAaHUEC HepHOIIH‘IeCKOﬁ 3aBUCUMOCTH CBOWCTB XHWMHYECKHUX JJEMEHTOB OT HX

nonoxenus B Ilepuoauyeckoil cucreme

3.5

COOTHOCUTh 0003HAYCHHUs, KOTOpble HMEIOTCS B Tabmuue «[lepuomuueckas cucrema
XUMUYeCKuX dnmeMeHToB J[.M. MeHpeneeBay ¢ YHUCIOBBIMH XapaKTEPUCTHKAMU CTPOCHHSI
ATOMOB XWMHUYECKHX D3JIEMEHTOB (COCTaB W 3apsj sjapa, OOIee YUCIO 3JICKTPOHOB U

pacnpeacjacHUC Uux Mo 3JICKTPOHHBIM CJ'IOSIM)

3.6

ONpEACIATEL CTCIICHb OKHUCIICHUSA 3JICMCHTOB B 6I/IHapHBIX COCOANMHCHHUAX

3.7

OIpeaACIATL BUI XUMHYECKOU CBS3H (KOBaHeHTHaSI n I/IOHHaSI) B HCOPraHMYCCKHUX

COEIUHEHUSIX




9 KVIACC

Kon
MPOBEPSIEMOr0
pe3yabTaTa

IIpoBepsieMble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbI
OCHOBHOTI'0 00111er0 00pa30BaHusl

1

Ilo Teme: «BeriecTBo U XUMHUYECKask PEAKITUS»

1.1

PacKphIBaTh CMBICT OCHOBHBIX XHMHYECKHX MOHATHH: PacTBOP, 3JIEKTPOIUTHI, HEINIEKTPOIHTHI,
AIIEKTPONIUTHYECKAsT AWCCOIMALMS, pEeaKIHd WOHHOTO OO0MeHa, KaTanm3aTrop, XHMHYECKOoe
paBHOBecHe, 0OpaTHUMbIe ¥ HEOOpAaTHMBIE PEAKIINH, OKHUCIUTEIFHO- BOCCTAHOBUTENBHEIE PEaKIInHy,
OKHUCJIUTENIb, BOCCTAHOBUTENb, OKHCJICHHEC U BOCCTAHOBJICHHE, a/UIOTPONHs, aM(OTEPHOCTD,
XUMHUYECKasl CBSI3b (KOBAJICHTHAs, MOHHAS, METAJUTMYECKAs), KPUCTAIIMYECKAsT PEmETKa, CILIaBhI,

CKOPOCTh XUMHUYECKOI peakunu

1.2

HWITIOCTPUPOBATL B3aWUMOCBA3bL OCHOBHBIX XHUMHYCCKUX MHOHATUN U IMPUMCHATHL 3THU IOHATUA IIPU

OTIMCAaHWH BEIECTB U WX MPEBPAICHHN

1.3

COCTaBJISITh YPaBHEHUS DJICKTPOIUTHUICCKON MUCCOIMAIIMHN KUCJIOT, IIETOUYed U COJIeH, MOJHBIC U

COKpalIEHHBIC YPABHEHUS peaKIuii HOHHOTO 0OMeHa

1.4

PacKpbIBaThb CYIIHOCTb OKUCJIUTCIbHO-BOCCTAHOBUTECIIBHBIX pCaKHI/Iﬁ IMOCPEACTBOM COCTAaBJICHUA

AJIEKTPOHHOTO OalaHca ATUX PeaKkuui

1.5

IPOBOJMTH PACUETHI 10 YPABHEHUIO XUMUUECKON PEaKLH

ITo remam: «HemeTasmisl u ux COCINHCHUA» 1N «Metannsl 1 uxX COCOUHCHUA

2.1

XapaKTepu30BaTh (OMUCHIBATh) OONIME M CHEIM(DUUSCKHE XUMHUECKHE CBOWMCTBA MPOCTBIX U
CJIOKHBIX BEILIECTB, MOJATBEPKAasl ONUCAHUE NPHUMEpPAMU MOJIEKYJSIPHBIX M HOHHBIX ypaBHEHHI

COOTBCTCTBYHOIINUX XUMHUYCCKUX peaKI_II/Iﬁ

2.2

COCTaBJIATh YPAaBHCHHA peaKum‘/'I, MOATBEPKAAOIIUX CYIICCTBOBAHUE TCHETHYSCKOM CBS3HU MCKOY

BCHICCTBAMU PA3JINYHBIX KJIACCOB

23

IIPOrHOo3UpoOBaATh CBOMCTBA BCIIECCTB B 3aBUCHUMOCTH OT UX CTPOCHHSA, BO3MOXHOCTU MNPOTCKAHUA

XUMHUYCCKHUX HpeBpaH.[eHI/If/i B pa3JIMYHbIX YCIIOBUAX
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CIIeI0BATh MpPABHJIAM IIOJIb30BAaHHMS XUMHUYECKOH IMOCYIOH M 1abopaTOpHBIM 00OpYZOBaHHEM, a
TaK)Ke MpaBuUjiaM OOpaIIeHHs] C BEIIECTBAMH B COOTBETCTBHMH C MHCTPYKIHSMHU IO BBITIOJTHEHHIO
71a00paTOpHBIX XUMHUYECKUX OIBITOB IO IOJYYEHHIO W COOMPaHHIO Ta3000pa3HBIX BEIIECTB

(aMMmaKa ¥ yrIIeKUCIIOro ra3a)

2.5

MIPOBOJIUTH PEAKIUH, TIOATBEPKAAIOIINE KAUYECTBEHHBIM COCTaB Pa3IMYHBIX BEIIECTB: PacClO3HABAThH
OTIBITHBIM IYTEM XJIOpHI-, OpoMuA, Hoau, KapOooHart, Gocdar, cuiamkar, cynbhaT, THIPOKCHIUOHHI,
KaTHOHBl aMMOHHS, HOHBl HW3yYEHHBIX METAJIOB, NPHUCYTCTBYIOIIME B BOAHBIX PAacTBOPax

HEOPraHU4YCCKUX BEUICCTB

ITo Teme: «XuMUS U OKpyKarolIas Cpeiar




3.1

PAaCKpbIBATL CMBICJI OCHOBHBIX XUMUYCCKUX ITOHSITUM: HI[K BCIICCTBA, KOPPO3UA MCTAJLJIOB

3.2

IMPUMCHATH OCHOBHBIC OICpalnun MBICIIUTCIBHON IESITEIbHOCTH — aHalIu3 U CHUHTE3, CpaBHCHUC,
O606HICHI/IG, CUCTCMATU3AallUIO, BBLIABICHUC MNPUYUHHO-CICACTBCHHBIX CBsA3CH — A H3YyUYCHHUA
CBOMCTB BEIISCTB U XUMUYECKHUX peaKHHﬁ; €CTCCTBCHHOHAYYHBIC METOAbI ITIO3HAHUA — Ha6J'IIOI[eHI/IC,

M3MEpeHHe, MOJIEINPOBaHNE, SKCIIEPUMEHT (PEaTbHBIA U MBICIICHHBIN)




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KVIACC

Kon

HpOBepﬂeMLIﬁ 3JIEMEHT COAECPKaHUSA

1

HepBOHa‘-IaJIBHbIG XUMHUYCCKUC ITOHATHUA

1.1

[Ipenmer xumuu. Ponb XMMHM B KU3HM Ye€IOBEKa. XHMHUS B CHCTEME HayK.
Tena u BenlecTBa. PU3MYECKHE CBOWCTBA BENIECTB. ATpPEraTHOE COCTOSHHUE

BCIICCTB

1.2

ITonsrue o METOJaX ITO3HAaHHUA B XMMHHU. Yucteie B€IICCTBA U CMCCH. CriocoObl

pasaciICHus cMmecen

1.3

ATOMBI WH MOJICKYIJIBI. Xumudeckue d3yeMeHThl. CHMBOJBI XHMHYECKHX

351eMeHTOB. [IpocTbie U Ci10KHBIE BellecTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

1.4

Xumnueckas popmyna. BaneHTHOCTP aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOcUTENbHAas  aTOMHasg  Macca.
OTtHOCHUTENBbHAS MOJIEKYJIIpHAs Macca. MaccoBas 107151 XUMUYECKOr0 2JI€MEHTa

B COCIMHCHNU

1.5

KomnuectBo BemectBa. Moisib. MonsipHasg Macca. B3aumocBsI3p KOJIMYECTBa,
Macchl M 4Mcia CTPYKTYPHBIX €IWHUI BemectBa. Pacu€rsl mo ¢dopmynam

XUMHYECKHX COCIUHEHUM

1.6

dusnueckue U XUMHUYECKUE ABJICHHSA. XUMUYECKas peakius U e€ INPU3HAKU.
3aKOH COXpaHEHHUs Macchl BEUIECTB. XUMHUUeckue ypaBHeHus. Knaccudukanus

XUMHUYCCKHUX peaKLII/Iﬁ (COCI[I/IHGHI/IH, Pa3JI0KCHUA, 3aMCILICHN, O6M€Ha)

1.7

XUMHUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOI TOCY10#, C MpaBUiIaMH
paboTtel B JabopaTopun W mpuéMaMu OOpalieHus C  JabopaTOPHBIM
o0opy/moBaHUEM, H3yUYe€HHE U OMUCaHWe (HU3MYECKHX CBOWCTB 00paslioB
HEOPTraHWYECKUX BEMIeCTB, HaOmoaeHne ¢GU3NYecKuX (TUIaBIICHHE BOCKA,
TasiHUE JIbJIa, pAaCTUPAHUE caxapa B CTYIIKE, KUIEHHE U KOHICHCAIUS BOJbI) U
XUMHYECKHX  (TOpeHHE CBEYd, MpOKaJMBaHWE MEIHOW  IPOBOJIOKH,
B3aMMOJICHCTBHE Mella C KHUCIOTOW) sIBIIEHUHM, HAOMIOJeHHWE U ONHCaHUE
MPU3HAKOB TMPOTEKAHUS XUMHUYECKHX peaknuii (pa3jokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KHUCIOTBI C XJIOPHIOM Oapus, pa3ioKeHHE
ruapokcuaa meau(ll) mpu HarpeBaHuM, B3aMMOJCHCTBHE Kelie3a ¢ PaCTBOPOM

conu meau(Il), n3yuenue cnocoOoOB pazaencHus cMeceil (C TOMOIIbI0 MarHUTa,




bunsTpOBaHUE, BBITAPUBAHKE, IUCTUIUIALMS, XpoMarorpadus), MpoBeAcHUE
OYHUCTKU HOBapeHHOI\/JI coJu, Ha6JHOI[eHI/IC 1 OIIMCaHHUC PE3YyJIbTATOB IIPOBCACHUA
OMBITa, WLIFOCTPUPYIOIIETO 3aKOH COXPAaHEHHsI MAacChl, CO3JaHHE MOJelei

MOJIEKYJI (IIapOCTEP>KHEBBIX )

Baxwuelime npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmech razoB. CocrtaB Bosnyxa. Kuciopom — asnemMeHT W mpocToe
BenlecTBo. Haxokaenuwe kuciaopoja B mpupoje, Gu3nueckue M XUMHUYECKHe
cBoiicTBa (peakuuu ropenus). Oxcuabl. [Ipumenenue kucimopoga. CrocoObr
MOJIyYeHUsl KHUCIOpoJa B J1a00opaTopuud M MPOMBINUIEHHOCTH. KpyroBopot

Kucinopoza B npupoze. O30H — aorponHas MoaAupUKaLus KUCI0poaa
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TernoBoit 3P PeKT XUMUIECKON peaKkIy, TEPMOXUMUIECKAE YPABHEHHS, IK30-
Y DHIAOTEPMUYECKUE PeaKUK. TOIUIMBO: yrojib U MeTaH. 3arpsA3HEHUE BO3/1yXa,

yCcUJICHHE TTapHUKOBOTO 3¢ dekra, pazpyiieHne 030HOBOTO CIOs
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Bonopoa — snemeHT u mpocroe BeriectBo. HaxoskieHue Bojoposaa B MPHPOIE,
¢du3nYecKre W XHMHYECKHE CBOWCTBA, NPUMEHECHHE, CIIOCOOBI IOTYYCHHUS.

Kucnots! u conn
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MonsipHblil 00bEM ra30B. Pacu€Tel Mo XUMHUYECKUM YpaBHEHUSIM

2.5

®dusnyeckue CcBoWcTBA BOAbl. Boma kak pactBopuTenb. PacTBOpEL
Haceblliennble 1 HEHACBILEHHBIE PACTBOPBI. PaCTBOPUMOCTE BEILECTB B BOJE.
MaccoBass nmons Bemecrsa B pacTBOpe. XHUMHYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B NpUpOAE U B KU3HM 4denoBeka. Kpyrosopor
BOABI B TMpuUpoJe. 3arps3HEHHe NpHUPOAHbIX BoA. OxpaHa U OYMCTKa

MMPUPOAHBIX BO

2.6

Knaccudukanus Heopranuueckux coeauHeHudd. Oxcuapl. Kraccudukanus
OKCHJIOB: cojeoOpasyomue (OCHOBHbBIE, KHUCIOTHbIE, amQoTepHble) U
HeconeoOpasywomue. Homenknarypa okcuaoB. Dusznueckne U XUMHUYECKHE

CBOICTBa OKCHOB. [loiryueHne okcuaoB

2.7

OcHoBanus. Knaccudukanuss ocHoBaHUM: HIENOYM UM HEPaCTBOPUMBIE
ocHoBaHus. HomeHknarypa ocHoBaHU. PU3NYECKUE U XUMUYECKUE CBOWMCTBA

ocHoBaHu. [Torydenne ocHoBaHMM

2.8

Kucnotel. Knaccuduxanus kucinor. Homenknatypa kuciaor. dusnyeckue u
XUMHYECKHE CcBoMcTBa KuCIOT. Psan axkxtuBHocTH MeTaiioB H.H. Bekerosa.

[Tomy4yenue kucnot

2.9

Comu. Homenknatypa coseil. @u3nuecKkue M XUMHYECKHE CBOMCTBA COJIEH.




[Tonydenue coneit

2.10

I'eneTnueckas cBI3b MEXKAY KilaCCaMH HECOPraHU4ECCKUX COGI[I/IHeHI/Iﬁ

2.11

XVMMHYECKUN  DKCIEPUMEHT: KadeCTBEHHOE  OIPEACICHUE  COACpKaHMS
KUCJIOPOJIa B BO3JyXe, MOJIy4deHHE, cOOMpaHHE, paclio3HABaHHE U U3y4CHUE
CBOWCTB KHCJIOPOJA, HAOIIOACHNE B3aUMOJICHCTBUS BELIECTB C KUCIOPOAOM U
yCIIOBUSL BOZHUKHOBEHUS U NPEKpallleHusl TOpeHus (Iokapa), 0O3HAKOMJIEHUE C
o0Opa3llaMu OKCHJOB U OIMCaHME HUX CBOMCTB, MOIy4eHUe, coOupaHue,
pacrno3HaBaHME€ WU H3Y4YEHHE CBOMCTB BOAOpoAa (FOpEeHHE), B3aUMOIECHCTBHE
BostopoJia ¢ okcugoM Meau(1l) (Bo3MoKHO MCIONB30BaHUE BUEOMATEPHAIIOB),
HaOrofeHue O00pa3lloB  BEIECTB KOJMYECTBOM 1 MOjdb, HCCIIEJOBAHUE
0COOEHHOCTE  pacTBOpEHHUs] BEIIECTB C PA3JIMYHOM  PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHONM MAacCCOBOW JOJIEH PACTBOPEHHOIO
BEIIIECTBA, B3aUMOJIEHCTBUE BOJAbI C MeTallaMd (HAaTpUEM U KaJbLHEM)
(BO3MOKHO MHCIIOJIb30BAHME BHJEOMATEpPUANIOB), OIPENIEIECHUE PAaCTBOPOB
KACIOT M LIeJoYeil ¢ MOMOIIbI0O MHIUKATOPOB, MCCIEJOBaHUE OOpasLoB
HEOpPraHMYECKHUX BEIIECTB pa3IUYHbIX KJIACCOB, HAONIOJCHUE W3MEHEHUs
OKpPAacKM MHJIUKAaTOpPOB B pacTBOpax KHCIOT U INEJIOYEH, H3y4YeHHe
B3aumozeiictBus okcuga Meau(ll) ¢ pacTBopom cepHON KHCIOTHI, KUCIOT C
MeTaJlJIaMH, peaKLini HEUTpaIN3allui, IOJyYEHUE HEPACTBOPUMBIX OCHOBaHMI,
BBITECHEHHE OJHOIO0 MeETaula JApYTMM M3 pacTBopa COJIM, pEIICHUE
HKCIIEPUMEHTAJIbHBIX 3a/ad Mo TeMe «BakHellme Kiacchl HEOPraHMYECKHX

COEIMHEHUI»

Ilepnonnueckuit 3akoH u [lepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHre aToMoB. XUMUYecKas CBsi3b. OKUCIUTENBHO-

BOCCTAaHOBUTCIIBHBIC PCAKIITNN

3.1

[TepBple TOMBITKA KIACCH(PUKAIMU XUMHUYSCKUX JJIEMEHTOB. [loHsATHE O
rpynmnax CXOJHBIX JJIEMEHTOB (IETOYHBbIE W MIEIOYHO3EMEIbHbIE METalIbI,
TaJOrTeHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 0O0pa3zyroT amMdoTepHBIC

OKCHUIBI U TUAPOKCHUIBI
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Ilepuoanueckuii 3akoH. [leproanueckas cucteMa XUMUYECKUX 3sieMeHTOB [1.1.
Menneneesa. Kopotkonepuoanas " JUTMHHOTIEPUOHAS (hopMbI
Ilepuoguueckoit cucrtembl XuMuueckux adnemeHTtoB [[.M. MeHnneneesa.
Ilepumonpr u rpynmnsl. PU3NYECKUI CMBICT MOPSAIKOBOIO HOMEpa, HOMEpOB

nepruoaa U rpyuriibl 3JICMCHTA

3.3

Crpoenne atoMoB. CoctaB aTOMHBIX sifep. M3otomnbl. Dnexrtponsl. CtpoeHue




JIEKTPOHHBIX 000J04YeK aroMOB IMepBbIX 20 XUMHMYECKHX 3JIEMEHTOB
Ilepnonnueckon cucremsl .M. MenneneeBa. XapakTepUCTUKAa XUMUYECKOTO

3JIEMEHTa 1O ero nojoxkeHuto B [lepuoguyeckoii cucreme .M. Mennaeneena
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3aKOHOMEPHOCTH M3MEHEHHsI paauyca arOMOB XHUMHUYECKHX DJIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUX CBOMCTB IO TpynmnaM H IEepUOLaM.
3nauenue [lepmoanueckoro 3akoHa u lleproanyeckoi CUCTEMBI XMMHUYECKHUX
AJIEMEHTOB JUIsl pa3BUTHA Hayku U npakTuku. .M. MenneneeB — y4€HbIA U

I'pa)XKaaHUH

3.5

Xumuyeckass cBa3b. KoBaneHTHas (mojisipHass M HEMOJSIpHAs)  CBA3b.

3HCKTpOOTpI/ILIaT€JIBHOCTI) XHMHYCSCKHX 3eMEHTOB. IoHHAs CBSI3b

3.6

Crenenp okucieHus. OKHCIUTEIBFHOBOCCTAHOBUTCIIBHEIC pPCaKkmuu. HpOII@CCI)I

OKHCJICHHMS B BOCCTaHOBJICHUA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

3.7

XHUMHUYECKUH OKCIICPUMCHT: H3YYCHUC 06pa3u0B BCIICCTB MCTAJINIOB H
HEMCTAJJIOB, B3aUMOJCHCTBHE THAPOKCHIAA LUHKAa C pacTBOpaMH KHCIOT U
meﬂoqeﬁ, MMPOBEACHUEC ONBbITOB, WIJIFOCTPUPYIOUIUX IIPUMEPBI OKUCIIUTCIIBHO-

BOCCTAHOBUTENBbHBIX pEaKLUil (TOpeHue, peakliuu pa3yioKeHNs, COCTUHEHHS)

9 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

BemecTBo 1 XMHu4decKkas pcaKknus. HOBTOpeHI/Ie

1.1

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucreMa XUMUYECKUX diemMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aTtoMoB. 3aKOHOMEPHOCTM B H3MEHEHHUU CBOICTB
XUMUYECKUX DJEMEHTOB IMEPBBIX TPEX MNEPUOAOB, Kalus, KalblUusi MU MX
COCMHEHHI B COOTBETCTBUHU C TOJIOKEHHEM 3JIeMeHTOB B Ilepronnueckoi

CUCTCMC U CTPOCHUCM UX ATOMOB

1.2

CrpoeHne BellecTBa: BHJAbl XUMHYECKOM CBS3U. THUIBI KPHUCTANIMYECKUX
pEETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUINYECKON PEIIETKH
U BUJa XUMUYecKol cBs3u. Knaccudukanus 1 HOMEHKIATypa HEOpPraHUYECKHX
BEUIECTB (MEeXAYHapoAHas U TpUBHaJbHAs). XMMUYECKHUE CBOWCTBA BELIECTB,
OTHOCAIIMXCSA K PA3JIMYHBIM  KJlacCaM HEOPraHWYECKUX  COCAUHEHUH,

IFCHECTUYCCKAA CBA3b HCOPTaHNYCCKUX BCIICCTB

1.3

Krnaccudukanys XuMu4eckux peakiuid Mo pa3auyHbIM IpU3HaKaM (10 YUCTY U

COCTaBy YyYacTBYIOIIMX B PEAKLUUH BEIIECTB, MO TEIUIOBOoMY 3¢ dekrty, mo




U3MCHEHHIO CTETEeHEeH OKHCICHUS XMMUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH,
[0 YYacTUIO KaTaau3aropa). OK30- M JHIOTEPMHUYECKHE  peakluu,

TEPMOXUMHNYCCKUEC YPaBHCHU. ITonsarue o CKOpPOCTH XHUMHYSCKOHN pE€aknuun

1.4

Ilonsatue 00 06paTI/IMI)IX u H606paTI/IMBIX XUMHYCCKUX PCAKIUAX. IlousTue o
TOMOT'CHHBIX M I'CTCPOrCHHBIX PCAKIUAX. IlonsTrHe 0 XUMHUYECKOM PaBHOBCCHUU.
(DaKTOpBI, BJIIMAKOINHUE Ha CKOPOCTH XHUMHYSCKOHN p€akKlluk W II0JIOKCHUC

XUMHYCCKOTI'O paBHOBECUA

1.5

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pcaKkuuu, BHGKTpOHHBIfI OanaHc
OKHUCIIMTEILHO-BOCCTAHOBUTEIILHOM pe€aKkru. CocraBnenune ypaBHeHI/Iﬁ
OKHCIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ C HCHOJIB30BAHHUEM MCETOJa

QJICKTPOHHOI'O OanaHca

1.6

Teopus 37E€KTPOIUTUUECKON TUCCOLMAMU. DJIEKTPOIUTHI U HEINEKTPOIUTHI.
Katunonsl, annonsl. MexaHu3m JUCCOIMAIIMN BEUIECTB C PA3JIMYHBIMU BUJIAMU
xumuueckoi cps3u. Ctenenp guccoruanui. CUIbHBIE U cIa0ble SIEKTPOIUTHI.
Peaknmm moHHOrO OOMEHA. YCJIOBHS NMPOTECKAHHS pPEaKIUid MOHHOTO OOMeEHa,
MOJIHBIE W COKpalI€HHbIE WOHHBIE YypaBHEHMs peakiui. CBoiicTBa KHUCIOT,
OCHOBaHMH M COJIEM B CBETE€ TNPEACTABICHHN 00 3JICKTPOJUTUYECKON

AucCouranuu. KauectBeHHbIC PCaKki Ha NOHBI. Ilonsatue o THApOJIN3C cojieit

1.7

XUMHUECKUH HKCHEPUMEHT: O3HAKOMJICHHE C MOJAEISIMHM KPUCTAITMUECKUX
pEemETOK HEOPTraHWYECKUX BEIIECTB — METAUIOB M HeMmeTauioB (rpadura u
ajyiMa3a), CIIOKHBIX BELIECTB (XJIOpUAA HATPHs); MCCIEJOBAHUE 3aBHCUMOCTH
CKOPOCTH XHWMHUYECKOW peakluu OT BO3JEUCTBUS pAa3IMYHBIX (HAKTOPOB;
UCCIIEIOBAaHUE  JJIEKTPOIIPOBOJHOCTH  PACTBOPOB  BEILIECTB,  Mpoliecca
JIMCCOIMALM  KHUCJIOT, INenouel u comell  (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB); TPOBEJIEHHE ONbBITOB, MWUIIOCTPUPYIOUUX MPU3HAKU
MIPOTEKAaHUs PeaKIMi HOHHOTO oOMeHa (00pa3oBaHME OCa/Ka, BbIIEICHHUE Ia3a,
o0pa3oBaHUe BOJbI); OINbBITOB, HUIIOCTPUPYIOUINX HPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX peaKUUi (TOpeHHEe, PEeaKIH Pa3IoKEHUs, COCTUHEHUS);
pacro3HaBaHHe HEOPraHUYECKUX BEIIECTB C MOMOIIBIO KaUeCTBEHHBIX PEaKIMi

Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIBHBIX 3a1a4

Hemeramis! 1 ux COCINHECHUA

2.1

OO6mrast  xapakTepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u Gu3NUecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOr€HOB. XHMHUYECKHME CBOWCTBA Ha IMIPUMEpE XJopa

(B3auMoJIelicTBHE C MeTalllaMHM, HEMeTaJJlaMH, IIeiaoYaMu). XJIOPOBOAOPO.




CongHast KHUCIIOTa, XUMUYECKUE CBOMCTBA, MOJIy4YeHHE, MpUuMeHeHue. [lelicTBue
XJIOpa ¥ XJIOPOBOAOPOJA HA OPraHU3M 4YeJoBeKa. BaxkHenmume XJIOpUIbl U UX

HaXOXICHUC B IIpUPOAC

2.2

OO6mas xapaktepuctuka djeMeHTOB VIA-rpynmbl. OCoOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIC CTeNeHN OKuciaeHus. CTpoeHue u GU3nIecKrue CBOWCTBA
MPOCTBIX BEHIECTB — KHUCJIOpPOAa M CEphbl. AJUIOTPONHBIE MOAU(PHUKAIIUN
KHMCIIOpo/ia U cepbl. XUMHUYECKHUe cBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
¢dusznueckue M XUMHUYECKHe CcBOMCTBAa. OKCHUIBI Cepbl KaK MpeICTaBUTEIH
KHCIIOTHBIX OKCHAOB. CepHas KUCIIOTA, (PU3NUYECKHE U XMMHYECKHE CBOMCTBA
(obmue Kak mpeAcTaBUTENS Kiacca KHCIOT U crernuduueckue). XUMHUECKHUE
peakuuu, JeXalue B OCHOBE MPOMBIIUIEHHOTO croco0a IMOIYy4YeHUs CEpHOMN
kucinoTel. Ilpumenenue. Conu cepHOM KHUCIOTHI, KaueCTBEHHAs pEaKLMs Ha
cynbdar-uon. Haxoxxaenue cepbl U €€ COCIMHEHUM B MpUpOJIe. XUMUYECKOE
3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl COCAMHEHUSIMU CEPbl (KUCIOTHBIE JTOMKIH,

3arpsA3HCHUEC BO3AyXa U BO,I[OéMOB), CIIOCOOBI €T0 npeaoTBpalllCHUA

2.3

OOmast xapakTtepucTuka 3JeMeHTOB VA-rpynmbl. OcoOEHHOCTH CTpPOCHUS
aTOMOB, XapaKTEPHbIC CTEIIEHU OKUCIIEHUS. A30T, paCIpoCTpaHEHUE B IPUPO/IE,
(dbuzmveckrue U XuMHUIecKkre cBoricTBa. KpyroBopot azora B mpupoje. AMMHAK,
ero (u3MYeckre M XUMUYECKHE CBOICTBa, MOdydeHHe W mpumeHenue. Conu
aMMOHHSA, UX (QU3NYECKHEe M XHMHUYECKHE CBOWCTBA, MpPUMEHEHHE.
KauecTBeHHast peakiysi Ha MOHbI aMMOHHUS. A30THasg KHUCJIOTA, €€ MOJIy4YEHHUeE,
¢dbu3nueckue W XUMHUYECKHe CBOMCTBa (00IIME Kak MpeIcTaBUTENs Kiacca
KUCJIOT U crnenuduueckue). Vcnonp3oBaHHE HUTPATOB M COJEH aMMOHUS B
KauecTBE MHUHEPAIbHBIX ynoOpeHHil. XUMUYECKOe 3arpsi3HEHHE OKPYKarolleH
Cpelbl COeMHEHUSAMH a30Ta (KUCIOTHBIE JTOXK/IH, 3arPsI3HEHUE BO3/1yXa, TTOUBBI

1 BOJOEMOB)
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®ocdop, amnorpornHsle Mogudukauu docdopa, puzndeckue U XUMHUYECKUE
ceorictBa. Oxcupa dochopa(V) u docdopHas kuciora, (uanyeckue u
XMMUYECKHe CBOWCTBa, monydeHue. Mcnonb3zoBaHue ¢ochaToB B KayecTBe

MUHEPAJIBbHBIX YI0OpEeHHH

2.5

OOmast xapakTtepuctuka 31eMeHTOB I[VA-rpynmbel. OcoOeHHOCTH CTpOEHHUs
aTOMOB, XapaKTEpHbIE CTENEHW OKHUCIEHUS. YIVIEpOJ, aJUIOTPOIIHBIE
Moau(UKaAIKM, paclpoCTpaHEHHEe B MpUpoje, (U3HUEeCKHe M XHUMHUYECKUe
cBoiicTBa. Ancopbuus. Kpyrosopot yriaepona B npupoae. OKcuasl yriaepona,

ux Q)HSHIIGCKI/IG n XUMHYECCKHEC CBOﬁCTBa, ,Z[CflCTBPIC Ha JXHUBBIC OpPraHU3MBbI,




MOJTyYeHHE M TMPUMEHEHHE. JKOJIOTHYECKHIE POOIEMBI, CBSI3aHHBIE C OKCHUIIOM
yraepona(IV); rumore3a Tn00anbHOTO MOTEIUICHUS KIMMAaTa; MapPHUKOBBIN
apdexT. YrompHas Kuciora M €€ Ccold, HX (QUIUYECKUE M XHUMUYECCKHE
CBOWCTBa, MOJy4YeHHE W mpuMeHeHue. KadecTBeHHas peakius Ha KapOoHAT-
noHbl. Mcnonp3oBaHue KapOOHATOB B OBITY, MEAWIMHE, MPOMBIIUICHHOCTH U

CEJILCKOM XO34MCTBE

2.6

[lepBoHayabHBIE TOHATUS 00 OPraHUYECKUX BELIECTBAX KAaK O COCIMHEHHSX
yriaepoga (MeTaH, 3TaH, STWJIEH, AaleTWIEeH, 3TaHoJ, IJHULIEpPHH, YKCyCHas
kucinora). X coctaB u xumuueckoe crtpoeHue. Ilonstue o Ouoioruuecku
BaXHBIX BEIECTBAX: XMpaX, Oelkax, YriaeBoJaX — M HX POJHU B IKU3HU
yeynoBeka. MarepuaabHOE €IMHCTBO OPraHMYECKUX UM HEOPraHMYECKUX

COETUHEHUN

2.7

Kpemuuii, ero ¢usnyeckne ¢ XUMHUYECKHE CBOWCTBA, WOJYYCHHUE U
npuMmenenne. CoenuHeHuss KpeMHHUS B mpupoze. OOmme mpencraBieHus 00
okcuae kpemuusi(IV) u kpemuueBoii kucinore. CUIUKAThI, UX UCIOJIb30BaHUE B
OBITY, MEIUITMHE, MPOMBIIUICHHOCTH. BaskHEHIIIHE CTPOUTEITBHBIC MaTEPHAIIBI:
KepaMHKa, CTEKIIO, IIEMEHT, OeTOH, eie300eToH. IIpobiembl Ge3omacHOro

HCIIOJIb30BAHHUA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBCCI[HGBHOﬁ KHU3HU

2.8

XUMUYECKUI SKCIIEPUMEHT: U3ydeHue 00pa3lloB HEOPTaHMUYECKHUX BEIIECTB,
CBOMCTB COJISHOM KHCIJIOTBI; ITPOBEJICHUE KAaYE€CTBEHHBIX PEAKIMM Ha XJIOpUI-
MOHBl W HaOJIO/IEHWE MPHU3HAKOB HUX TMPOTEKAHUS; OIMbBITHL, OTpa)karollue
¢u3nyeckre U XMMUYECKHE CBOMCTBA TaJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
WCIOJIb30BaHNE BUJEOMATEPHUAIOB); O3HAKOMJIEHHE C 00pasliaMH XJIOpUJIOB
(rajloreHN1I0B); O3HaKOMJIEHHE C oOpa3lamMM cepbl U €€ COEJUHEHUSIMHU
(BO3MOKHO UCIIOJIb30BaHHWE BHUJEOMATEpUATIOB); HAOIIOJIEHHE TIpoliecca
oOyriuBaHUs caxapa MOJl JEHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIIOTHI;
M3yuyeHHe XMMUYECKUX CBOMCTB pa30aBlieHHOW CEpHON KHCIOTHI, MPOBEICHHE
KauecTBEHHOW peakuuu Ha cyib(ar-uoH | HaONIoJeHHe NpHu3HaKa eé
MPOTEKaHMs; O3HAKOMIIEHHE C (PU3NUYECKUMHU CBOMCTBaMU a30Ta, pocdopa u ux
COEUHEHUI (BO3MOXHO HCIIOJIb30BAaHME BHJIEOMATEpPHANIOB), O00pa3amu
a30THBIX U (ochHOpHBIX yIOOpEeHUH; MoTyYeHue, COOMpaHue, pacrio3HaBaHUe U
M3Y4YEHHE CBOICTB aMMHaKa; MpPOBEJCHHE KaueCTBEHHBIX pEaKIMil Ha HOH
aMMOHMS W (Qocdar-uoH UM U3yYEHHE TPU3HAKOB UX MPOTEKAHU,
B3aUMOJICHICTBHE KOHIICHTPUPOBAHHON a30THOM KHCIIOTHI C MEbI0 (BO3MOXKHO

HUCIIOJIB30BaHHUEC BI/I,ZLCOMaTepI/IaJIOB); HU3YyUYCHUC MO,Z[G.HGI\/'I KPUCTATININYCCKUX




pemwéTok anmasza, rpadura, (QyulepeHa; O03HAKOMJIEHHE C IPOLIECCOM
azcopOLUU pacTBOPEHHBIX BEILECTB AKTHBUPOBAHHBIM YIJIEM U YCTPOHCTBOM
IIPOTHBOra3a; IOJIy4eHUE, COOMpaHME, PACIO3HABAHHWE U H3Y4YEHUE CBOWCTB
YIJIEKUCIIOrO Tra3a; IPOBEJCHHE KayeCTBEHHBIX peaklUuid Ha KapOoHaT- U
CWIMKAaT-HOHbl W M3y4YEHUE IPU3HAKOB HX IPOTEKaHUS; O3HAKOMIICHHE C
MIPOAYKLIIMEW CUIMKATHOM IPOMBILIICHHOCTH; PEIICHUE KCIIEPUMEHTAIbHBIX

3aaa4 110 TEMC «BakHene HeMeTauIbl 1 UX COCANHCHUA

Mertamisl 1 uX COCOAUHECHUA

3.1

OOw1ast XapakTepUCTUKAa XMMUYECKHX JIEMEHTOB — METAJVIOB HA OCHOBAHUH UX
nonoxkeHnss B Ilepuonuueckod cucreMe XUMHYECKHX dieMeHToB J[.U.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTauioB. MeTamnueckas CBs3b U
METaJJIMYeCKasl ~ KpUCTallInyeckass pemérka. ODJIEKTPOXUMHUYECKHH  psia

HaHpH)I(eHI/Iﬁ MCTaJ1JIOB

3.2

duznyecknue U XUMUYECKUE CBOICTBa MeTauioB. OO0Iue croco0bl MOTyYeHUS
MeTasuioB. [loHsATHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CriaBsl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY M IPOMBIIIIEHHOCTH
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[[lenounsle MeTayuibl: nonoxeHue B llepuonnyeckoil cucTeMe XHMHUYECKUX
anemeHToB JI.M1. MenaeneeBa; CTpoeHHE MX aTOMOB; HaXOXJIECHUE B IPUPOJE.
duznyeckue 1 XMUMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCHJIbI U
TUAPOKCUABI HaTpus M Kanud. [IpuMeHeHHe IIEeNOYHBIX METAUIOB M HX

COE€IUHEHUN
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IIlemouyHo3eMeNbHBICE  METAJbl MarHuid W KaJbIUW: TOJOXKEHHE B
[Tepuoanueckont cucreme xuMuueckux 3neMeHToB .M. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXXJAeHue B npupoje. PU3MYecKue U XUMHUUYECKHE CBOMCTBA
Marfusi M Kanbplus. BaxHeilmune coenuHeHUs Kanblus (OKCHUI, THIPOKCH]I,

conu). KEcTKOoCTh BOJBI M CLIOCOOBI €€ yCTpaHeHUs

3.5

AmoMuHMIL: TIONOXkeHUEe B Ilepuomuyeckoil cucteMe XMMHUYECKHUX 3JIEMEHTOB
JI.. Menneneesa; CTpoeHHE aToMa; HaxoXaeHue B mpupoae. dusuueckue u
XUMHYECKHE CBOMCTBA aMOMHHUS. AM(OTEpHBIE CBOMCTBA OKCHA U THIPOKCHUA

AJTFOMHUHUA

3.6

Kenezo: nonoxenue B [lepuoandeckoil cucreme XuMudeckux 3neMenToB 1. 1.
MenpeneeBa; CTpOEHHWE aTOMa; HAaXOXJIECHHE B mpupoje. Pu3nMdeckue u
XUMHYECKHe CBOMCTBa jkene3a. Okcuipl, THApOKcHabl U conu sxene3a(ll) u

xene3a(lll), mx coctas, CBOMCTBA 1 TTOJTyYCHHUE




3.7

XUMUYECKUI SKCIIEPUMEHT: 03HAKOMIJIEHHE C 00pa3liaMy METaJUIOB U CILJIaBOB,
X (pU3MYeCKMMH CBOWCTBAMH; W3YYCHHE PE3YJIbTATOB KOPPO3UH METAILJIOB
(BO3MOKHO UCIIOJIb30BaHUE BUJICOMATEPHUAJIOB), 0COOEHHOCTEH
B3aUMOJICMCTBUS  OKCHJA Kajblid M HATpUs C BOJOM  (BO3MOXKHO
HCIIOJIb30BaHHE BHUIEOMATEPUANIOB); HCCIEAOBAHUE CBOWCTB >KECTKOW BOJIBI;
mporiecca TOpEHHsl JKele3a B KHCIOpoJe (BO3MOXHO — HCIIOJIB30BaHHE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHHS KAUYECTBEHHBIX PEaKIUil Ha HOHBI
(Maramsi, Kanblus, amroMuHus, nuHka, skeneza(ll) m sxemesa(Ill), memu(I);
HaOJII0/ICHNE U OMKMCAHWE MPOIECCOB OKPAIIMBAHUS TUIAMEHU WOHAMH HATPHS,
Kamuss M Kanblusg ~ (BO3MOXKHO  HCIIOJIb30BAaHME  BUJICOMAaTEPHAIIOB);
uccienoBaHre aM(pOTEPHBIX CBOWCTB THJIPOKCHIA ATIOMHHHS M THIPOKCHIA
[IMHKA; pEICHNEe SKCIIEPUMEHTAIIBHBIX 33/1a4 1o TeMe «BaxkHeime MeTasibl 1

nX COCANMHCHMU

XHMHMS ¥ OKpYXKarolas cpeaa

4.1

HoBrie MaTcepHrajibl U TCXHOJIOTHUMH. BemectBa u MaTepuajibl B HOBCGHHGBHOﬁ
JKM3HH YeJIOBEKa. XUMHS U 300POBLE. be3omacHoe HCIIONIB30BaHKE BEIICCTB U
XUMHNYCCKHUX peaKI_II/Iﬁ B 6BITy. HepBa;I nmoMomp IIpH XUMHYCCKHUX OXOrax Hu

OTPABJIEHUAX

4.2

OCHOBBI ~ 3KOJIOTUYECKOW  TIpPaMOTHOCTH.  XUMHYECKOE  3arps3HEHHe
okpyxarommeit cpensl [IJIK. Pons XuMuu B pellieHHH SKOJIOTHYECKUX MPOOIeM.
[IpupoaHble HMCTOYHMKH YTIEBOIOPOAOB (Yrojb, NPUPOIHBIA Ta3, He(dTh),

IMPOAYKTBI UX Hepepa60TKH, UX pOJib B 6LITy 1 NPOMBIIIINICHHOCTH

4.3

XUMUYECKUH OKCIICPUMCHT: U3YUYCHUC 06pasu013 MaTcepHraIoB (CTGKJ’IO, CIIJIaBbI

METaJJIOB, MOJIMMEPHBIE MaTepUaJIbl)




MMPOBEPAEMBIE HA OI'D 10 XUMHUHU TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBIIET'O OBPA3OBAHUA

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM
NMPOrpamMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

IIpencrasnenue:

0 TI03HABAaEMOCTH SIBJICHHUH npupoabl, IMOHHMAaHHUC 00BEKTUBHOU
3HAYMMOCTH OCHOB XHMHYECKOM HAayKH KakK obnactu COBPCMCHHOT'O
CCTCCTBO3HAaHHNA, KOMIIOHCHTA 06H.[eﬁ KYJIbTYPbI H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O O6III€CTBa;

INOHUMAHHEC MECTAa XUMHUU CPEIU APYI'UX CCTCCTBCHHBIX HAYK

0 HAYYHBIX MCETOJAX IO3HAHUSA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX MCCICAOBAHUSA BCIICCTB U HU3YUYCHHA
XUMHNYCCKHX peaKHHﬁ; YMCHHC HCIIOJIB30BAaTH MOICIN JJIA

00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cepax npodeccuoHaTbHON AESITEIBHOCTH, CBA3AHHBIX C XUMUEH U
COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMU Ha JOCTH)KCHHSX
XUMHUYECKOW HAyKH, YTO IO3BOJIUT OOYYAIONIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoeit Oyayiieit npodeccuoHanbHON ASSITENbHOCTH
U c/eNaTh OCO3HAHHBIM BBIOOP XMMMU Kak HPO(QUIBHOIO NpeaMeTra

IpU Nepexo/ie Ha YpOBEHb CpeHEro o0miero oopa3oBaHus

Bnanenune cucreMoM XHMHUYECKHX 3HAHMH H YMCHHUC MPUMCHATH

CUCTEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

Kon
NpoBepsieMoro
TpeOoOBaHMS
1
1.1
1.2
1.3
2
2.1

BaXHEHIINE XUMHWYECKHE TIOHATHSA: XHUMHYECCKUH OJICMEHT, aToM,
MOJIEKYJIa, BELIECTBO, MPOCTOE M CIOXKHOE BEIIECTBO, OJHOPOAHAS U
HEOOHOPOJAHAsA CMECh, OTHOCHUTCIIBHBIC AaTOMHAA W MOJICKYJIIpHasa
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHUE, COJb (CpemHss), XUMHUUYECKas
peaKkuMs, peakuuu COEOUHEHHUS, PEAKIMHU Pa3JIOKEHMS, pEeaKuu
3aMelleHus, peakuy oOMeHa, TeIUIOBOW A(PQEKT peakluu, SK30- U
SHIOTEPMHUUYECKHE DPEAKLIMU, PACTBOP, MaccoBasi IO XMMHUYECKOIO
9JIEMEHTA B COEIMHEHUH, MAacCOBast 10JIs1 M MPOLIEHTHAs KOHLEHTPALUs

BCIICCTBA B paCTBOPC, AAPO aToOMa, BHCKTpOHHBIﬁ clion aToMa, aTOMHas




opbutanb, paadyc aromMa, BAJIEHTHOCTb, CTENEHb OKHUCIICHHUS,
XUMHUYECKas CBSI3b, JIEKTPOOTPULIATEIHHOCTD, TIOJISIPHAsT U HETIOJISIpHAs
KOBQJIGHTHAs  CBsI3b, HMOHHAas  CBsI3b, METa/NIMYECKas  CBA3b,
KpUCTAJUTMYECKasi peméTka (aTOMHas, WOHHAs, MeTaJUIM4ecKas,
MOJICKYJISIpHAs), MOH, KAaTUOH, aHHUOH, AJIEKTPOJIUT U HEDJIEKTPOJIUT,
ANIEKTPOJIUTUYECKAs ~ JUCCOLMALMS, pEaKUMd HOHHOro  OoOMeHa,
OKHUCITUTEIIbHO-BOCCTAHOBUTENIbHBIE ~ PEAaKIMHM,  OKUCIUTENb U
BOCCTAHOBUTENIb, OKHCICHHE W  BOCCTAHOBJIEHHE, DJIEKTPOJIU3,
XAMHYECKOE pPaBHOBECHE, OOpaTUMble W HEOOpaTHMBIC pEaKIuH,
CKOpOCTh XUMHYECKOW peakiuu, karanuzarop, [IJK, xopposus

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

COCTaBa, 3aKOH ABOraapo
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TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

BHGKTpOHHTH‘IeCKOﬁ JUCCoralmn

Biianenne ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKIIFOYAIOILICH

3.1

YMEHHME MPaBUJIbHO UCIOIb30BaTh U3yUEHHbIE BEIIECTBA U MaTepUabl
(B TOM wuHCclIe MHHEpaJbHbIE YAOOpPEHMs, METaulbl U CIUIABHI,
IPOAYKTHl TepepaboTKU MPHUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOIOB
(yriasi, mpupoAHOTo Tras3a, He()TH) B OBITY, CEIbCKOM XO34HCTBE, Ha
MIPOU3BOJICTBE M TOHUMAaHHE 3HAUEHUS KUPOB, OEJNKOB, YIJIEBOJIOB
JUIsl OpraHn3Ma 4eoBeKa; yMEHUE IPOrHO3UPOBaTh BIMSHHUE BEILIECTB

U XUMHYCCKUX IMPOLCCCOB HA OPraHMU3M YCJIOBEKA M OKPYKAIOIIYIO

MPUPOJTHYIO Cpey

32

YMCHHUC HUHTCIPUPOBATE XUMHYCCKUC 3HAHHA CO 3HAHUAMHU OPYTrUX

y4eOHBIX MPEIMETOB

3.3

HaJIMYue OMbITa paboThl C Pa3IMYHBIMU MCTOUYHHKAMHM WMH(OpMaLUU
N0 XUMHM (Hay4yHas M HAy4yHO-TIOMYJSpHas JHUTeparypa, CIOBapH,

CIIPABOYHUKHU, HHTEPHET-PECYPCHI)

34

YMCHUE 00BEKTHBHO OLICHUBATh I/IH(i)OpMaIII/IIO O BfIICCTBAX, HX
MMPEBPALICHUAX u NPaKTUICCKOM MIPUMCHCHUU )51 YMCHHC

HCII0JIb30BaTh €€ JJI pCIICHUA y‘—Ie6HO—HO3HaBaTeJ'IBHI)IX 3aaa4

BJ'IaI[eHI/Ie OCHOBaMH TOHSITHHHOTO arrmapara M CHMBOJIMYECKOT'O




A3bIKa XUMUHU JJI1 COCTaBlieHUS (HOpMyNl HEOpraHMYECKHX BEIIEeCTB,
YpPaBHEHUM  XMMHYECKHX  PEAKIMH; OCHOBAMM  XUMHUYECKOM

HomeHkatypbl (IUPAC u TpuBHanbHOI)

VYMenne OOBICHATL CBS3b MOJIOKEHHS DJIEMEHTa B HepHOHquCKOﬁ

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUSA aATOMOB

5 XUMUYECKHX DJEMEHTOB (COCTaB M 3apsn supa, oOlee YHucio
AJIEKTPOHOB), PACIPEICICHUEM 3JJIEKTPOHOB IO SHEPreTHUYECKUM
YPOBHSIM aTOMOB IE€PBBIX TPEX NEPHOIOB, KA U KaJIbIUS
[IpeacraBnerre O  NMEPUOJAMYECKOM  3aBUCHMOCTH  CBOMCTB
XUMHUYECKHX 3JIEMEHTOB (paJnyC aroMa, 3JEKTPOOTPUIIATEIHLHOCTH),

6 MPOCTBIX W CIIOKHBIX BEIIECTB OT IIOJIOKEHHUS DJIEMEHTOB B
[lepuoanueckoit cucremMe (B MaJbIX NEpPUOAAX U TJIABHBIX
MOJArPYMIax) U 3JEKTPOHHOTO CTPOEHUS aTOMa

7 YMmenue kinaccuuuupoBarh:

7.1 XUMHUYECKUE FJICMEHTBI

7.2 HEOPraHUYECKHE BEIIeCTBA

7.3 XUMHUYECKHE PEAKIIUH

8 YMeHue onpenensTs:

g1 BAJICHTHOCTh U CTENEHb OKHCIIEHHUS] XUMUYECKUX 3JIEMEHTOB, 3aps]l

' HOHA

g2 BUJI XUMHYECKOM CBS3M U THIN KPUCTAJUTMYECKOM CTPYKTYpPHI B

. COETMHEHUSIX

8.3 XapakTep cpebl B BOJHBIX pacTBOpax BelIecTB (KUCIOT, OCHOBAHUH)

8.4 OKHUCITUTENh U BOCCTAHOBUTENH

9 YMeHue xapakTepu3oBarh (GU3NUECKUe U XMMUUECKHUE CBOMCTBRA:
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOA, TpaduT, amMmas,

9.1 KpeMHHM, a3oT, ¢ocdop, cepa, XJop, HATPUN, Kaaud, MarHUH,
KaJIbIIMH, aTFOMHHHH, JKEJIe30)
CIIOKHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PacTBOPOB (BOja,
aMMHaK, XJOPOBOAOPOJ, CEPOBOJOPOI, OKCHABI M THUIPOKCHUIBI

9.2 metaioB [-IIA rpynm, amromunus, menu (II), nunka, xeneza (II u

IT), oxcuast yraepoaa (I u IV), kpemuus (I1V), azora u ¢pochopa (1llu

V), cepmt (IV u VI), cepHucras, cepHas, a30THCTas, a30THas,




dbocdopHas, yroapHas, KpeMHHEBasK KUCIOTa U MX COJIH)

IMIPOrHO3UPOBATH u XapaKTEpU30BaATb CBOMCTBaA BCIICCTB B

3aBUCUMOCTH OT HMX COCTaBa U CTPOCHUA, NPUMCHCHHC BCUICCTB B

03 3aBUCUMOCTH OT MX CBOMCTB, BO3MOXXHOCTh NMPOTCKAHUSI XUMHUUYECKUX
MIPEBPAIICHUI B PA3IMYHbBIX YCIOBUSIX
10 YMeHHe COCTaBIISATh MOJICKYJISIPHBIC U HOHHBIE YPAaBHEHUS PEAKIUH, B
TOM 4YHCJIE:
10.1 peakIii HFOHHOTO OOMeHa
10.2 OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
103 WUTIOCTPUPYIOIIMX ~XMMHYECKHE CBOMCTBA M3yYEHHBIX KJIAcCOB
' (Tpym) HEOpraHU4YECKUX BELIECTB
104 MOJITBEPKIAIOLIUX FEHETUYECKYIO B3aUMOCBSI3b MEKIYy HUMU
11 YMeHue BIYUCIATH (IPOBOAUTH PACUEThI):
11 OTHOCHUTEIIBHYIO MOJICKYJSPHYI0O M MOJSIPHYIO MacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT0 3JIEMEHTA B COSAMHEHUH
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 [0 YpaBHEHUSM XHMHUYECKUX PEaKUUd M HaXOJIUTh KOJIUYECTBO
' BEIIIECTBA, 00BbEM U MAaCCy PEareHTOB WU MPOYKTOB PEAKIIUN
12 Bnanenue (3HaHMe OCHOB):
OCHOBHBIMM  METOJaMH  HAy4YHOro  To3HaHUA  (HaOIIOleHue,
121 U3MEpEeHHe, SKCIIEPUMEHT, MOICTTUPOBAHNUE) TIPH U3YUYEHUU BEIIECTB U
' XUMUYECKUX SIBIEHUW; yMeHHe chopMynupoBath TmpoliemMy U
MPEAJIOKUTH YTH €€ PeIIeHUs
129 Oe3omacHOil pabOTBl ¢ XWMHUYECKUMHU BEIIECTBAMHU, XHUMHUYECKON
' MOCY/I0H ¥ J1a0OpaTOPHBIM 000PYIOBAHHEM
MpaBUIaMu O€301MaCHOTO OOpaIeHUs C BEIECTBAMH, HCTIOIb3yEeMbIMU
B MOBCEHEBHOM JKM3HU, TPaBUIaMH MTOBEICHUS B LESIX cOepeskeHus
193 3JI0pOBbSl U OKPYXKAIOWIEW MNPUPOAHON Cpelbl; MOHUMAHHE Bpeaa
' (omacHOCTH) BO3ICHCTBHSI Ha >KHUBBIE OPTaHU3MBI OMPECIEHHBIX
BEIIIECTB, CMOCOOOB YMEHBIIICHHSI W MPEIOTBPAIICHHUS WX BPEIHOTO
BO3ACHUCTBUS
13 Hannune npakTUYeCcKUX HAaBBIKOB IUIAHHUPOBAHUS M OCYIIECTBICHUS




CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

13.1

HN3YUCHUEC U OIIMCAaHUEC (1)I/I3I/I‘ICCKI/IX CBOMCTB BCIIECCTB, O3HAKOMJICHHEC
C (1)I/ISI/II-ICCKI/IMI/I n XHUMHUYCCKUMH SIBJICHUAMM, OIIBITHI,

HIUTIOCTPUPYIOIIUE TPU3HAKU IIPOTEKAHUA XUMHUYCCKUX peaKHHI;'I

13.2

HN3Yy4YCHUC croco0oB pasaciICHusa cMmecent

13.3

IMOJIY4CHHUE KHUCIOpoAa M HM3YUCHHUC €ro CBOﬁCTB; IMMOJIYy4YCHHUC
BOAOpPOJa U M3YUCHUC CTO CBOfICTB; IMOJIYYCHHEC YIJICKHUCJIOTO ra3a u

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4CHHNEC aMMHAKa U N3YUYCHUEC €TI0 CBOMCTB

13.4

MPUTOTOBJICHHE PAcCTBOPOB C ONpPENEIEHHONM MaccoBOil Josei

pPacTBOPEHHOTO BEIIECTBA

13.5

MIPUMEHEHUE WHMKAaTOPOB (J1akmyca, METHJIOpaHka u
denondranenna) A ONpeneNeHUs XapakTepa Cpelbl B pacTBOpax

KHUCJIOT U LIeJI0oYei

13.6

HCCIICIOBAHNEC ¢ OIMCAHHE CBOMCTB HCOPraHnM4CCKUx BCIICCTB
Pa3/IMYHbIX KJIACCOB; U3YUCHUC B3aMMO/ICHCTBHUS KHUCIIOT C METalllIaMu,
OKCHJaMH MCETaJlJIOB, PaCTBOPUMbBIMHA )51 HCPACTBOPUMBIMU
OCHOBAaHUAMH, COJIMH; TIOJYUCHUC HCPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHUEC OJHOro McCETalyla JpyruMm H3  pacTBoOpa  COJIH;
HUCCICIOBAHUC aM(I)OTepHBIX CBOICTB THAPOKCUAOB AJIFOMUHUA U

IUHKA

13.7

PEIICHUC SKCIICPUMCHTAJIBHBIX 3a41a4 IO TEMaM: «OCHOBHEBIE KJIACCHI
HEOPTaHNYCCKUX COGHHHCHHﬁ)); ((QHGKTpOHI/ITI/I‘leCKaSI
JUCCOLIMAITHS), «Bakgelmme HEMETaIbl U HUX COCOAUHCHUA,

«Baxkneiiie MeTaljIibl U UX COSIUHECHUS

13.8

XUMHUYECKHE  DKCIEPUMEHTHI,  WUIIOCTPUPYIONIHE  MPHU3HAKU
MPOTEKAHUS peakuii MOHHOTO OOMeHa; KaueCTBEHHBIC PEaKIUU Ha
MPHUCYTCTBYIONIME B BOJHBIX PACTBOPAX HOHBI: XJIOpUI-, OpOMHI-,
wonua-, cynbdar-, ¢ocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUI-UOHBI, KATUOHBI AMMOHUS, MarHusi, KaiabIl¥s, aTFOMHHHUS,

xenesa (2+) u xenesa (3+), menu (2+), nuHKA

14

VYmMmenue:

14.1

NpEACTAaBIATE PE3YJIbTAThl OJKCIICPUMCHTA B CbOpMe BBIBOJIOB,
J0Ka3aTCIbCTB, rpa¢)1/n<0B u T3.6J'II/II_I U BBIABJIATH SMIIMPUYCCKUC

3aKOHOMECPHOCTH




14.2

YCTaHABJIMBATL CBA3U MEXKAY pPCaJIbHO Ha6J'IIO,Z[aeMBIMI/I XHUMHUYCCKUMH
SABJICHUSAMM H IMPOLCCCaAMU, NPOUCXOAAINIMMU B MAKPO- 1 MUKPOMHUPC,

00BACHATH IIPUYIUHBI MHOFOO6paSI/I${ BCIICCTB




INEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 2DK3AMEHE 110 XUMHUHU

Kon

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

HCpBOHa‘IaJIBHBIC XHUMHUYCCKUEC ITOHATHUA

1.1

YucTele BemecTBa 1 cMec. CriocoObl paszieiieHus: cMecei

1.2

ATOMEI © MOJICKYJIBL. Xumudyeckue diieMeHTBH. CHMBOIBI  XUMHYSCKHX

9JICMCHTOB. HpOCTbIe 1 CJIOXXKHBIC BECIUICCTBA.

1.3

Xumnueckast popmyia. BareHTHOCTh aTOMOB XMMHYECKHX 1eMeHTOB. CTeneHb

OKHUCJICHUA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OTHOcHuTeNnbHAsA aTOMHas Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHad mMacca. MaccoBast g0as XHMHYSCKOr0 dJIEMCHTA

B COCIUMHCHNU

1.5

KomnyectBo BemectBa. Moab. MomsipHass mMacca. MoJsipHbBIE 00BbEM Tra3oB.

BzanMocss3n KOJIMYCCTBA, MACChI 1 YUCJIa CTPYKTYPHBIX CAUHHI BEIICCTBA

1.6

duznyeckrie U XUMHUYECKHE SBICHUS. XUMHUYECKas pcakuusa nu e€ IIPpU3HAKH.

3akoH COXPAaHCHUS MACChI BEIICCTB. XHUMHYECKHUE YpaBHCHHUA

Ilepnonnueckuit 3akoH u lleprognyeckas cucTeMa XUMHUYECKHX JJIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepuonnueckuii 3akoH. llepuoguueckas cucrema XUMUYECKUX deMeHTOB J[. 1.
Menneneesa. Ilepuoael n rpynnsl. @U3NYECKHl CMBICII TOPSAIKOBOTO HOMEPA,

HOMCPOB II€pUOJa U T'PYIIIbI 3JICMCHTA

2.2

Crpoenue aromoB. CocTtaB atoMHbIX sfep. M3oronbl. DnektpoHsl. CTpoeHue
AJIEKTPOHHBIX  00070YeK aToMOB TepBBIX 20 XHUMHYECKHUX DJIIEMEHTOB

ITepuoanueckoit cucremsl [[.11. Menneneena

2.3

3aKOHOMEPHOCTU B M3MEHEHUU CBOMCTB XMMHUYECKUX DJIEMEHTOB NEPBBIX TPEX
MEepUOJIOB, Kaius, Kaublus (paguyca aToMOB, DJEKTPOOTPUIIATEIHLHOCTH,
METaUIMYECKUX MW HEMETaUIMUYeCKHMX CBOMCTB) W HMX COSAUHCHUH B
COOTBETCTBUU C TIOJOKEHUWEM »JJIeMEeHTOB B Ilepuogumueckoil cucreme u

CTPOCHUCM UX aTOMOB

Crpoenue BelecTsa

3.1

XyUMHU4YECKass CBS3b. KoBanenThas (HOHHpHaH )51 HCHOH}IpHa}I) CBA3b.

SHGKTpOOTpI/IHaTeHBHOCTb XHUMHUYCCKUX 3JICMCHTOB. HNonnas CBA3b.




MeTtannnyeckas CBSI3b

3.2

Tunbl KpUCTANIMYECKUX pPElETOK (aTOMHas, MOHHAsA, MeTaJUIMYecKas),
3aBUCHMOCTb CBOMCTB BEILECTBA OT THIA KPUCTAUIMYECKOM PEIIETKH M BUIA

XUMHYECKOH CBSI3U

Baxuneimme MMPEACTAaBUTCIIN HCOPraHUYCCKHUX BEIICCTB. Hemerammel u ux

COCAMHCHUS. Mertamisl 1 uxX COCIUHCHUA

4.1

Knaccudukanus M HOMEHKJIATypa HEOPTaHWYECKUX COCIUHEHUH: OKCHIOB
(coneoOpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe) u
HECO0JICOOpa3yIoIue; OCHOBAHWH (LIENOYM M HEPACTBOPUMBIE OCHOBAHUS);
KHACIOT  (KHCIOPOJCOACpKAIIMEe ¢  OCCKUCIOPOJIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPEeIHUX U KUCIIBIX)

4.2

@u3nyeckue M XHUMUYECKHE CBOMCTBAa MPOCTBIX BEIIECTB-HEMETAJIOB:

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

4.3

dusznyeckue W XUMHUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHA,
HaTpu:A, Kajiud, Marovusd W KaJIbLUA, aJllOMUHHA, KEJIC3a. 3JICKTp0XI/IMI/ILIeCKI/II71

paa HaHpH)KeHI/Iﬁ MCTAlJI0OB

4.4

duszndeckrue U XMMHYECKHE CBOMCTBA BOOOPOIHBIX COCJIMHEHUIN HEMETAJIOB:

XJIOPOBOJIOPO/IA, CEPOBOAOPOIA, AMMHUAKA

4.5

duznyeckue U XUMHUYECKHE CBOICTBa OKcHI0B HemeraioB: cepol (IV, VI),
azota(Il, IV, V), docdopa(Ill, V), yraepona(ll, IV), xpemuus(IV). Ilonyuenue

OKCHJOB HEMETAJIJIOB

4.6

Xumnueckue cpoictBa okcunoB: MeTtawioB [A-IIIA rpymn, munka, mequ(ll) u

xenesza(ll, III).ITonmyuyenue okcHI0B METAIIIOB

4.7

XUMHYECKUE CBOMCTBA OCHOBAHHM M aM(pOTEPHBIX THAPOKCUAOB (Ha MpHUMeEpe
TUAPOKCHIOB QJIIOMUHUA, JKele3a, IuHKa). [lomyuyeHue OCHOBaHHWM U

aM(OTEPHBIX THIPOKCH]IOB

4.8

OO0ue XMMHUYECKHE CBOWCTBA KHCIOT: XJOPOBOJOPOJHON, CEPOBOJIOPOIHOM,
CEpPHHUCTOM, CEpHOM, a30THOH, (ochOopHON, KPEeMHHEBOH, yroibHOU. OcoObIe
XAMHYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOW CEPHOM M A30THOW KHCIIOT.

[Tomyyenue kucnot

4.9

OO0mre XuUMHYECKUe CBOMCTBA cpenHux coneid. [lomyuenue conei

4.10

[Tonyuenue, coOupaHHe, pacmoO3HABaHHE BOAOPOJA, KHCIOPOAA, aAMMHAKa,

YIJICKUCIIOTO Ir'a3a B J1a60paT0pHH

4.11

[Tony4yenne amMmmHaka, CepHOM M a30THOM KHUCIIOT B MPOMBINUIEHHOCTH. O01ue




CIIOCOOBI IMOJIYYCHHUA MCTAJIJIOB

4.12

I'eneTnueckas cBI3b MEXKIY KilaCCaMH HECOPraHU4ECCKUX COGI[I/IHeHI/Iﬁ

Xumudaeckue peaKnuu

5.1

Knaccudukaruss XuMHYECKHX peakuuii Mo pa3IMyHbIM [IPU3HAKAM: [0 YUCITY H
COCTaBy YYaCTBYIOIIMX B PEAKIMU BELIECTB, MO TeIioBoMy 3¢ deKkrty, Imo

W3MEHEHHMIO CTEIICHEH OKHMCIICHUS XUMUUECKHX DJIEMCHTOB

52

TennoBoii 23 PeKT XUMHUECKONW peakluu, TEPMOXUMHUYECKUE YpaBHEHHS. DK30-

U DHAOTEPMUYECKHE peakui. TepMOXUMUYECKUE YPABHEHUS

5.3

OKHCIUTEIIFHOBOCCTAHOBUTCIIBHEIC pCakuunu. OKHUCIIHTEIN U BOCCTAHOBHUTCIIH.
Hpoueccm OKHUCICHUA u BOCCTaHOBJICHUAA. SHGKTpOHHLIﬁ banaHc

OKHCIUTEILHOBOCCTAHOBUTCIILHOM pakuuun

54

Teopust aneKTpoIUTHYECKON nuccoruanui. KaTnoHbl, aHMOHBI. DJIEKTPOIUTHI U

HEOJICKTPOJIMTLI. CuibHbIE U cIa0bIe QJICKTPOJIUTHI. CreneHb Jucconuanumn

5.5

Peakuuu moHHOTO obMeHa. YciaoBHS IMPOTCKAaHUA peaKum“I HMOHHOTI'O O6MCH8.,

IIOJIHBIE Y COKPAILIEHHBIC NOHHBIE YPABHEHUS PEaKLIUN

XHUMHS ¥ OKpYXKarolas cpena

6.1

BemectBa u Marepuansl B TIOBCEAHEBHOM JKM3HM 4YeNOBeKa. besomacHoe
UCTOJIb30BaHUE BEUIECTB M XUMHUYECKUMX peakuui B JabopaTopuu U OBITY.

HepBaﬂ ImoMompb IMpru XUMHYCCKUX OKOIraX U OTPABJIICHUAX

6.2

XUMHYECKOE 3arps3HEHUE OKPYKAIIIeH  cpenbl  (KUCIOTHBIE  JOXKIH,
3arps3HEHUE MOYBBI, BO3yXa M BOJOEMOB), CIOCOOBI €ro MpPEeAOTBPALICHUS
[IpenenbHast nomyctumas koHueHtpauus BemectB (ITJAK). Ponp xumum B
pEeLIEHUH HKOJOIMYECKHX MpolsieM. YcCuieHHe MapHUKOBOro »(dekra,

pa3pylieHrue 030HOBOTO CJIOSI

6.3

[Ipumenenue cepsl, azora, ¢ocdopa, yriaepoja, KpEMHUS U UX COCTUHEHUN B
ObITY, MEAWLUHE, TPOMBIIUIEHHOCTH U CelIbCKOM xo3siicTBe. Ilpumenenue
METAJJIOB M CIUIaBOB (CTanb, YYryH, AIOPATIOMUHUN, OpoH3a) B OBITY H
NPOMBIIIJICHHOCTH UX coenHeHuH. [loHsaTHe 0 KOppO3uH METaIOB, OCHOBHBIE

CIOCOOBI 3aIUTHI UX OT KOPPO3UU

6.4

[TpuponHble UCTOYHUKH YTJIEBOJIOPOAOB (Yyroyib, NPUPOIHBIA Tra3, HedTh),

MPOIYKTHI X NepepaboTku (OEH3UH), UX POIb B OBITY U MPOMBIIUIEHHOCTH

6.5

[lepBoHavanbHBIC TOHATHS OO0 OpPraHUYECKUX BEIIECTBAX KaK O COSAMHEHHSIX
yrieposa (MeTaH, 3TaH, STUJIEH, alleTUIIeH, 3TaHOJI, TJIMLIEPUH, YKCYCHasl KUCIIOTA).

[TonsiTie 0 OGHOMIOTMYECKH BAKHBIX BEIIECTBAX: JKHpax, OenKax, yriaeBojax — U ux




POJIN B )KU3HU YCIIOBEKA

7 PacuéTer:
7.1 o popMysiaM XUMHYECKUX COSTUHEHUIN
7.2 Macchl (MacCcoBOM) JOJIM PACTBOPEHHOTO BEIIECTBA B paCTBOPE
7.3 110 XMMHUYECKUM YpPaBHEHUSIM




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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