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HHOACHUTEJIBHAA 3AIINCKA

[IporpaMma nmo XMMHUM Ha YpOBHE OCHOBHOIO 00IIero o0pa3oBaHMs COCTaBJIE€HA Ha OCHOBE
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTEIbHON MPOTrpaMMbl OCHOBHOTO OOIIEro
obpazoBanus, npeacrasieHHbx B PI'OC OO0, a takxke Ha ocHOBe (eaepanbHON pabodeil mporpaMMbl
BOCIIUTAHHS U C YYETOM KOHIEMIMK MPENoIaBaHusl y4eOHOTro MpeaMeTa « XuMUs» B 00pa30BaTebHBIX
opranmuzauusax Poccuiickon denepannu.

[IporpamMma 1o xumMuu Ja€T MpesCTaBICHUE O LEesIX, O0IIel cTpareru o0y4eHus, BOCIIUTAHUS U
pa3BUTHsI 00YYaIOLIMXCS CPeACTBaMHU Y4eOHOro MpeaMeTa, YCTaHAaBIUBAeT 00s3aTelbHOE NpeIMETHOE
coJiep)KaHue, MpeaycMaTpUBAET paclpesiesieHue ero Mo KjaccaMm U CTPYyKTYpUpOBaHHE IO pas3jenaMm U
TEMaM MporpamMmbl IO XMMHH, OIPEAEIAET KOJUYECTBEHHBIE U KAayECTBEHHBIE XapaKTEPUCTUKU
COJIep’KaHusl, PEKOMEHIYEMYIO IOCJEI0BATEIbHOCTh M3YyUYEHUS XUMHUU C YUYETOM MEXIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOro mpoliecca, BO3PACTHBIX OCOOCHHOCTEH O0ydarouuxcs,
orpezesnsieT BO3MOKHOCTH IpeaMeTa JJis peain3allud TpeOOBaHUM K pe3ysibTaTaM OCBOEHMSI OCHOBHOM
o0pa3oBaTeNbHONW MPOrpaMMbl Ha YpOBHE OCHOBHOI'O OOILEro oOpa3oBaHMs, a Takke TpeOOBaHUI K
pesynbrataM oOydeHHs XMMHHM Ha YpOBHE Leleld H3y4deHMsl MpeAMETa U OCHOBHBIX BHJOB Y4YeOHO-
MI03HABATEIBHOM JeSATETLHOCTH 00YUaIOIIErocs IO OCBOCHUIO yUeOHOTO CO/Iep/KaHUs.

3HaHHE XUMHH CIY’KUT OCHOBOH s (OpMHUPOBAHMS MHMPOBO33PEHHsI OO0YyYaroLIerocsi, €ro
NPEJICTaBICHUA O MaTepHajJbHOM EAMHCTBE MHpa, BaXXKHYIO pOJb HUrparoT (GopMupyemble XUMHEH
MIPE/ICTABICHHS O B3aMMOIIPEBPALLICHUSX SHEPTUU U 00 3BOJIOLUY BEIIECTB B IPUPOAE, O MyTAX PEIICHUS
r7100abHBIX MPOOJIEeM yCTOMYMBOIO PAa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPreTHUECKON, MUILEBON U
9KOJIOTMUYECKOM 0e301acHOCTH, IPoOIIeM 3paBOOXPaHEHHUS.

N3yuyenue xumuu:

CIOCOOCTBYET peali3allud BO3MOXKHOCTEH JJIsi CaMOpa3BUTHS U (OPMUPOBAHUS KYJIBTYpPHI
JUYHOCTH, €€ 001Ieil U GYyHKIMOHATBLHON TPAMOTHOCTH;

BHOCHT BKJIa/l B JOPMUPOBAHKE MBIIIJICHUS] M TBOPUYECKUX CIIOCOOHOCTEN 00Yy4arOIINUXCsl, HABBIKOB
UX CaMOCTOSITENIbHOW Y4eOHOW JesATeNbHOCTH, 3KCIEPUMEHTAIBHBIX MU HCCIEI0BATENbCKUX YMEHHUH,
HE0OXOMMBIX KaK B MOBCEAHEBHOM KM3HU, TaK U B MPO(HECCHOHATBHOM NeSTEIbHOCTH;

3HaKOMHT CO CHEeUMU(UKON HAayyHOrO MBIIUICHHS, 3aKJa/(bIBA€T OCHOBBI LIEJIOCTHOTO B3IJIs/a Ha
€AMHCTBO MPHUPOJBI M YEJIOBEKa, SBJSETCS OTBETCTBEHHBIM 3TanoM B (OPMHUPOBAHMM €CTECTBEHHO-
HAy4YHOH IPaMOTHOCTH 00yYaroIINuXCs;

croco0cTByeT (OPMUPOBAHUIO LIEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO-HAyYHBIM 3HAHMSIM, K
MPUPOJIE, K YEJIOBEKY, BHOCHT CBOM BKJIa/l B 9KOJIOTHUECKOE 00pa30BaHUE 00YYaIOLTHXCS.

JlanHble HampaBiieHUs B 00yYEHUH XUMHUU 00ecreynBaroTCsl crienupuKoi colep:kaHus yueOHOro
npeaMeTa, KOTOPBIN SBISETCS Melarornyecky aaanTHPOBAHHBIM OTpakeHHEeM 0a30BOM HayKHW XUMHUH Ha
OIPENIEIIEHHOM 3TaIle €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro o0pa3oBaHMS OPHUEHTHPOBAH Ha OCBOEHHUE
0o0y4JarloIUMUCS CHCTEMbI IE€pBOHAYAIbHBIX MOHATHH XUMHH, OCHOB HEOPraHMYECKOH XUMHUU H
HEKOTOPBIX OTJEJIbHBIX 3HAUUMBIX IIOHATUN OPraHUYECKON XUMUH.

CtpyKTypa coliep>kaHusi MPOrpaMMbl 10 XUMHUH c(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO MOJIX0a K
e€ nzyueHnro. CozueprkaHue CKJIAbIBAETCS U3 CUCTEMBI MIOHATUN O XMMHUYECKOM AJIEMEHTE U BEILECTBE U
CUCTEMBI MOHATHI 0 XUMHYECKOH peakiuu. O6e 3TH CUCTEMbI CTPYKTYPHO OpraHU30BaHbl 110 MPUHIUITY
MIOCJIEZIOBATEIBLHOTO PAa3BUTHUS 3HAHUN HA OCHOBE TEOPETUYECKUX MTPEACTABIEHUI PA3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akona J[. 1. MenzeneeBa kak OCHOBHOTO 3aKOHA XMMMUY;

— YUYEHHSI O CTPOEHHH aToMa U XUMHUYECKOH CBSI3H;

— MPE/ICTaBIEHUH 00 IEKTPOIUTHYECKOI TUCCOIMALINY BEILIECTB B PACTBOPAX.

TeopeTnueckre 3HaHUSI pPaCCMaTPUBAIOTCS HA OCHOBE SMITMPUYECKH MOJTYUYEHHBIX U OCMBICIICHHBIX
(akTOB, pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO YPOBHS K APYTrOMY, BHIIOIHSS (PYHKIUN OObICHEHUS
U MPOTHO3UPOBAHUS CBOMCTB, CTPOEHHSI M BO3MOKHOCTEM NMPAKTUYECKOTO MPUMEHEHUS U IOJIy4EeHHUS
U3y4aeMbIX BEILECTB.

OcBoeHne mporpaMMbl IO XUMHUH CHOCOOCTBYET (DOPMUPOBAHHIO MPEACTABICHUS O XUMHUYECKON
COCTaBJIAIOLIEN HAYYHON KapTHHBI MHPa B JIOTHMKE €€ CUCTEMHOW IIPHUPOJbI, HEHHOCTHOTO OTHOILEHUS K
Hay4YHOMY 3HAaHUIO W METOJaM I03HaHus B Hayke. M3ydeHHe XMMHMM MPOUCXOIUT C IPUBJICUEHHUEM



3HaHUI U3 paHee M3YYCHHBIX yueOHbIX mpeameToB: «OKpykaromuidi Mup», «buonorus. 5—7 kmacce» u
«®usuka. 7 kmacey.

[Ipy wW3y4YeHMH XHMMHUHU TPOMCXOAUT (POpPMUpOBAHME 3HAHUNH OCHOB XHMHYECKOH HAayKH Kak
00JacT COBPEMEHHOTO0 E€CTECTBO3HAHMSI, MPAKTHUYECKON EeATENbHOCTH 4YeJIOBeKa M KaK OJHOro U3
KOMIIOHEHTOB MHPOBOM KyJNbTyphl. 3ajada y4yeOHOro MpeaMeTa COCTOMT B (POPMHPOBAHUU CHUCTEMBI
XUMUYECKUX 3HAHUH — BaXXHEWINUX (HAKTOB, TMOHATHHA, 3aKOHOB W TEOPETHYECKUX TOJOKCHHM,
JOCTYIHBIX O00OOIIEHNH MHPOBO33PEHUYECKOIO XapaKTepa, sI3blka HAayKd, B MPUOOIIEHWH K HAYYHBIM
METOJIaM TO3HAaHUS TpPU H3YyUYEHUH BEIIECTB U XUMUYECKUX DPEaKIuil, B (OPMUPOBAHUU U PaA3BUTHU
MO3HABATEIBHBIX YMEHUH M MX MPUMEHEHHH B y4eOHO-TIO3HABATEIbHOM M y4eOHO-HCCIEI0BATEIbCKOM
JeSITeIbHOCTH, OCBOCHUU MPaBUII 0€30M1aCHOr0 OOpaleHHsl ¢ BEIECTBAMH B IIOBCEHEBHON KHU3HU.

[Ipu u3yyeHnn XMMUHU HAa YPOBHE OCHOBHOT'O OOIIEr0 00pa3oBaHMs BaXXHOE 3HAYCHHE HPUOOPEIH
TaKHe LeJIH, KaK:

— (QopMHpOBaHHE MHTEIUICKTYAIbHO pPa3BUTOM JIMYHOCTH, TOTOBOW K camMo00pa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSTEIPHOMY MPHUHATHUIO DELIEHUI, CIHOCOOHOW aJanTHUpOBaThCS K OBICTPO
MEHSIOLMMCS YCIIOBUSIM JKU3HH;

— HampaBlIEHHOCTh OOy4YeHMs] Ha CHCTeMaTHyecKoe MpuodieHue olydarlmuxcs K
CaMOCTOSITENIFHOW IO3HABATEIBHON JEATENIbHOCTH, HAYYHBIM METOJaM TIO3HaHUs, (OPMHPYIOLUIIM
MOTHBAIIMIO ¥ PAa3BUTHE CIOCOOHOCTEH K XUMUU;

— ofecrieyeHne yCIOBHUH, CIOCOOCTBYIOUIMX HPUOOPETEHHIO  OOYYAarOIIMMHUCS  OIBITa
pa3HOOOpa3HOW NEATENbHOCTH, TO3HAHUSA M CAMOIO3HAHUS, KIIIOYEBBIX HABBIKOB (KIIOYEBBIX
KOMIIETEHIIHI ), UMEIOLINX YHUBEPCAIbHOE 3HAUEHHE ISl PA3IMUHbIX BUJOB JI€ATEIbHOCTH;

— (opmupoBanue o6uel QyHKIIMOHAIBHON U €CTECTBEHHO-HAYYHOW IPaMOTHOCTH, B TOM YHCIIE
YMEHUH OOBSICHATH U OLIEHUBATD SBJICHHS OKPYKAIOIIETO MHUPA, UCIIOJIB3Ys 3HAHHS U OMBIT, TOJTy4YeHHbIE
IPU U3YYEHUHU XHUMUH, MPUMEHSITh UX MPHU PELICHUH MpoOJieM B MOBCEIHEBHOW >KU3HH U TPYJIOBOM
NESITENIbHOCTH;

— (dopmupoBaHue y O0OyYarOIIMXCS TYMAaHUCTUYECKHMX OTHOLICHHWM, MOHUMAaHUS LEHHOCTU
XMMHAYECKHX 3HAHUHM I BBIPAOOTKU SKOJIOTUYECKH II€TIECOO0Pa3HOTO MOBEACHHUS B OBITY M TPYIOBOM
JEATEIBbHOCTH B IIEJISIX COXPAHEHHUS CBOETO 30POBbs U OKPYKAIOIIEH NPUPOJTHON CPEMBL;

— pa3BUTHE MOTHBALMU K OOYYEHMIO, CITIOCOOHOCTEH K CAMOKOHTPOJIO M CaMOBOCIIMTAaHHIO Ha
OCHOBE YCBOEHHS OOIIEYEIOBEYECKUX IIEHHOCTEH, FOTOBHOCTH K OCO3HAHHOMY BBIOOPY Mpopuiis u
HaIPaBJIEHHOCTH JaJIbHEUIIET0 00yUYeHUs.

OOmiee YHuCIO dYacoB, OTBEACHHBIX M HW3Y4YeHHs] XUMHHU HAa YPOBHE OCHOBHOTO OOINIETO
oOpazoBanusi, coctabisieT 136 dacoB: B 8 kinacce — 68 yacoB (2 yaca B HeJeno), B 9 kinacce — 68 yacos (2
yaca B HEJIENIO).

COJAEP)KAHUE OBYYEHUA

8 KUJIACC

IlepBoHayabHBIE XMMUYECKHE TOHATHUS

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YeJOBEKa. XMMHS B CUCTEME HayK. Teja M BEUIeCTBa.
@u3NYecKre CBOMCTBA BEIIECTB. ATperartHoe COCTOSAHME BemlecTB. l[loHsATHE O MeTonax MO3HAHUS B
xumun. YucTteie BemecTBa 1 cMecu. CriocoObl pa3aeNeHus] CMECEH.

ATOMBI U MOJNEKYJbl. XUMUYECKUE 3JIeMEHThl. CHUMBOJIB XMMHYECKHX 3JieMEHTOB. IIpocTeie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudeckass (popmyna. BaleHTHOCTH aTOMOB XHWMHUYECKHX OJEMEHTOB. 3aKOH ITOCTOSTHCTBA
coctaBa BemiecTB. OTHOcUTENbHAsE aTOMHasi Macca. OTHOCHUTENbHAsE MOJEKYJsipHas Macca. MaccoBas
JIOJISI XUMUYECKOT'O 3JIEMEHTA B COCTMHEHNM.

KonuuectBo BemectBa. Monbs. MonsipHas macca. B3auMocBsi3b KOJWYECTBA, Macchl M 4HCIIA
CTPYKTYPHBIX €IUHUIIL BemecTBa. Pacuérel mo popmyiiaMm XUMHYECKUX COCTMHEHUH.

Ou3nyecKue U XUMUYECKUE ABJICHUSA. XUMHUUYECKasl peakluus U €€ NpU3HAKU. 3aKOH COXPAaHEHHUS
MacChl BEIIECTB. XUMHUYECKHe ypaBHeHUsA. Kiaccudukanus XUMHUYECKHX PEaKIuid (COeIUHEHUS,
pa3noKeHus, 3aMEIICHUs, 00MEHA).

Xumuueckuii IKcnepumenm:



3HaKOMCTBO C XUMUYECKOH MOCY10i, MpaBUiIaMu paboThl B 1abOpaTopuu U NpuéMamMu oOparieHus
¢ nabopaTopHbIM 00OpYyIOBaHWEM, W3yY€HHE W ONUCaHWE (PU3WYECKHX CBOWCTB 0O0pa3loB
HEOPTaHWYECKHUX BEIIECTB, HaOmoJneHue (u3mdecknx (IUIaBICHHWE BOCKA, TAasHHUE JIbJA, PAcTUpaHHE
caxapa B CTYIIKe, KUIIEHHE U KOH/AEHCAlUs BOJbI) U XUMUYECKHUX (TOPEHHUE CBEYH, MPOKATNBAHUE METHOU
MIPOBOJIOKH, B3aMMOJCHCTBHE MeNla C KHUCJIOTOW) SIBICHHM, HAOJIONEHHWE W OIMCAaHUE TPU3HAKOB
MPOTEKAaHUs XUMUYECKUX PEaKIHil (pa3iokeHre caxapa, B3auMOJIEUCTBUE CEPHOM KUCIIOTHI C XJIOPUIOM
Oapust, paznoxenue rugpokcuaa meau (I11) mpu HarpeBanuu, B3anMoJIeiiCTBHE kKelle3a ¢ paCTBOPOM COJIH
meu (II), uzydyenue crnoco0oB pasyieieHusi CMECE: ¢ MOMOIILI0 MAarHuTa, (GUIbTPOBAHUE, BHIIAPUBAHUE,
TUCTWUISIMS, XpoMaTorpadusi, MPOBEJACHUE OYUCTKU IMOBAPEHHOM COJIM, HAOIIOACHHWE M OINUCAHUE
pe3yabTaTOB NPOBEIECHUS OIBbITA, WIUTFOCTPUPYIOLIETO 3aKOH COXPAHEHUs MAacCChl, CO3/IaHHE MOJENeH
MOJIEKYJT (IIapOCTEPKHEBBIX).

Ba:xkHeiimue npeacraBuTe/ M HEOPraHMYECKUX BellecTB

Bo3ayx — cmech razoB. CoctaB Bo3nyxa. Kucinopoa — aneMeHT u npoctoe BemniecTBo. Haxoxnenue
KHCIIOpO/ia B pupoJie, Gu3nyecKrue u XMMHUUecKre cBoiicTBa (peakiuu ropenus). Okcuasl. [Ipumenenue
kuciaoposna. CrnocoObl NOJydyeHUs KHcCIopoaa B J1abopaTopuu U IMpoMblIeHHOCTH. Kpyrosopor
Kucnopoa B mpupojie. O30H — alIoTporiHas MoAu(UKaIHsL KUCIOPOAa.

TemnoBoit  >pdexT XUMHUECKOW  peakiuH, TEPMOXMMHYECKHE ypaBHEHHS, IK30- H
SHIOTEPMUYECKHE peaklHu. TOIUIMBO: yrojb U METaH. 3arpsA3HEHUE BO3yXa, YCWICHHE MapHUKOBOIO
a¢dekTa, pa3pyieHre 030HOBOTO CJIOSI.

Bonopon — snement u mpoctoe BemecTBo. Haxoxknaenue Bojopona B mpupone, pusmueckue u
XMMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI oay4yeHus. Kucnorsl u comnm.

Mounsipabiii 00BEM ra3oB. Pacu€Thl Mo XUMUYECKUM YPaBHEHUSIM.

®dusnyeckue cBorcTBa BOJbl. Bona kak pactBoputens. PactBopsl. HacklllieHHbIE M1 HEHACHIILICHHBIE
pactBopbl. PacTBOpuMOCTH BemecTB B Boje. MaccoBas JoJig BelleCTBa B PACTBOpE. XUMHUYECKHE
cBoiicTBa BoJbpl. OcHOBaHUs. Poip pacTBOpPOB B MpUPOJE M B KU3HU 4deloBeka. KpyroBopoT Bojabl B
pupoje. 3arpsi3HeHNe NPUPOAHbIX BoA. OXpaHa U OYMCTKA IPUPOJHBIX BOJ.

Knaccudukanuss  Heoprammyeckux — coeamHeHuit.  Oxcuapl.  Krmaccudukanms — OKCHIOB:
coneoOpa3yromue (OCHOBHBIE, KHCIOTHBIE, am(oTepHble) U HecosneoOpasyromue. Homenkmarypa
okcu10B. dU3nuecKre U XMMHUECKHUEe CBOICTBa okcroB. [loyueHne okcuios.

OcnoBanus. Knaccugukanus ocHoBaHMIA: METOYN U HEpaCTBOPUMBIE OoCHOBaHUA. HomeHkmatypa
OCHOBaHUI. PU3NYECKHE U XUMUYECKUE CBOKMCTBA OCHOBaHM. [lomyueHre OCHOBaHUI.

Kucnotsl. Knaccudukanus xucnot. Homenknarypa kucinot. @u3ndeckue 1 XUMUYECKHE CBOICTBa
kucnot. P aktuBHoctn metasuioB H. H. bekerosa. [loyuenne kucior.

Conu. Homenkiartypa coneit. @u3ndeckue 1 XMMUYECKre CBOMCTBa coseil. [Tomyuenue comeit.

I'enernueckas cBsA3b MEXKAY KilacCaMH HEOPTaHUYECKUX COETUHEHUI.

Xumuueckuii IKcnepumenm:

KayeCcTBEHHOE ONpeZeNieHHe COAEp)KaHUs KUCIOpoAa B BO3AyXe, IONydyeHHe, coOupaHue,
pacrno3HaBaHHe U M3yY€HUE CBOMCTB KUCJIOpOAa, HAOII0eHIE B3aUMOJICHCTBHS BEIIECTB C KUCIOPOJIOM
U YCJIOBUSI BOSHUKHOBEHMS U NPEKpaIIeHUs: TOpeHus (moxapa), 03HaKOMJIEHHEe ¢ 00pa3liaMu OKCHUIIOB U
ONMCaHHWE HUX CBOMCTB, MOJy4YeHHE, cOOHpaHue, paclio3HABaHWE U H3Y4YEHHE CBOWCTB BOJOPOAA
(ropenue), B3aumoneicTBue Bojgopoga ¢ okcupoM Mmeau  (II)  (Bo3MOkHO — HMCHONb30BaHUE
BHJICOMATEPHAIIOB), HAOIIOZIEHUE 00Pa3IOB BEMIECTB KOJIMYECTBOM | MOJIb, HCCIIEIOBaHUE OCOOCHHOCTEH
pacTBOpPEHUS] BELIECTBC PA3JIMYHOW PACTBOPUMOCTHIO, IPUTOTOBIEHHE PACTBOPOB C OMNPEIECIEHHOU
MaccOBOM J10JIel pacCTBOPEHHOTO BEIIECTBA, B3aUMOIEUCTBHE BOJIbI C METAJUIAMU (HATPHUEM U KaJIbIIUEM)
(BO3MOXXHO HCIIONIb30BaHME BUAEOMATEPHATIOB), MCCIEIOBAHHWE OOpPA3LOB HEOPraHUYECKUX BEIECTB
Pa3IMYHbIX KJIAaCCOB, HAOIOJEHNE U3MEHEHUS! OKPACKU MHAMKATOPOB B pacTBOpax KHUCIOT M IIeJoueH,
u3zydeHue B3aumoneicTBus okcunaa meau (II) ¢ pacTBopoM cepHO KHMCIOTBI, KHCIOT C MeTajUlaMH,
peakIuil HeUTpaIn3aluy, NOJIy4eHHE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHHE OJJTHOTO METalIa IPYTUM
W3 pacTBOpa COJIM, PELIEHUE SKCIEPUMEHTAIBHBIX 33J1a4 10 TeMe «BakHeline Ki1acchl HEOPraHUYeCKUX
COCTUHEHUI.

Ilepuoanyeckuit 3axkoH u Ilepumoamueckass cucreMa XxXumH4Yeckux »i3jaemenros JI. H.
MenpgeseeBa. CrtpoeHne aroMoB. XHMHYeCKasd CBf3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuun



[lepBpie TOMBITKK KIACCH(PHUKAIMN XUMHUYECKHX JJieMeHTOB. [loHsATHE O Trpymmax CXOIHBIX
3JIEMEHTOB (IIEJIOYHbIE W IIEJI0YHO3EMENIbHbIE METallIbl, TajJOreHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEepHbIE OKCUIbI U TUPOKCHUIBI.

[Tepuonuueckuii 3akoH. [lepuoanueckas cucrema xumuueckux snemeHToB [[. M. Menneneena.
Koportkonepuoanast u qmaHonepuoaHas ¢GopmMbl [lepuoandeckoil CUCTEMBbI XUMHUYECKUX 3TIEMEHTOB J1.
N. Menneneea. [lepuonbl u rpynnbl. GU3nueckuili CMBICT MOPSAIKOBOTO HOMEPA, HOMEPOB INEepuoaa U
TPYIIIBI 3JIEMEHTA.

Ctpoenne aromoB. CocTaB aroMHbIX saep. M3orombl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
o0oiouek aroMoB mepBbix 20 xumudeckux neMeHToB llepuommueckoit cucremsr JI. . Menneneesa.
XapakTepucTUKa XUMHUYECKOTO 3JIEeMEHTa 1o ero mnojoxkeHuto B Ilepuommnueckoit cucreme [ U.
Menaeneena.

3aKOHOMEPHOCTM HU3MEHEHHUS paauyca aTOMOB XHUMHUYECKHX JJIEMEHTOB, METANIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO IPYIINaM U MepUoaam.

3nauenue llepmonnueckoro 3akoHa u Ilepuoanueckoil CUCTEMbl XUMHUYECKHUX 3JIEMEHTOB IS
pa3BUTHS HayKu U nipakTuku. [. 1. MeHeneeB — yu€HbIN U IpaXKJaHUH.

Xumuyeckasi cBs3b. KoBaneHTHast (moyispHash M HETMOJSIpHAs) CBSI3b. DJIEKTPOOTPULATEIILHOCTD
XUMHUYECKUX 3JIeMEHTOB. lOHHas CBSI3b.

Crenenbp okucineHus. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. lIpoueccwl oxkucnenus u
BocCTaHOBJIEHUsI. OKUCIUTENU U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumeHm:

M3ydeHre oOpa3I[OB BEIISCTB METAJUIOB M HEMETAJUIOB, B3aMMOJCHCTBUE THAPOKCUAA IIUHKA C
pacTBOpamMu KHUCIOT M ILIEJI0YEH, MPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIMX MPUMEPBl OKHCINUTEIBHO-
BOCCTAHOBUTEJBHBIX PEaKLMi (rOpeHre, peakuy pa3aoKeHHsl, COSTUHEHNS).

Meosicnpeomemnvwie ceazu

Peanuzaiust MeXIpeaAMETHBIX CBA3€H MPU MU3YYCHUH XMUMHH B 8 KJIACCE OCYIIECTBISIETCS 4epe3
HCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHIMA, TaK U MOHATHH, SBISIOMIMXCS CUCTEMHBIMU
JUTSL OTJICIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01re ecTeCTBEHHO-HAYYHbIE MTOHITHS: HAYYHBIN (aKT, TUIIOTE3a, TEOPHs, 3aKOH, aHaJIN3, CHHTE3,
KJacCU(UKaNUs, TMEPUOANIHOCTD, HAOIIOJIEHUE, YKCIIEPUMEHT, MOJICIUPOBAHUE, HU3MEPECHHE, MOJIENb,
SIBJICHUE.

®dusnka: MaTepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIH]I, U30TOMBI, PaJHOAKTUBHOCTD,
MOJIEKYJIa, SJEKTPUUYECKUN 3apsij, BEIIEeCTBO, Telo, 0O0BEM, arperatHoe COCTOSIHHE BeIecTBa, Tas,
(u3nUYecKre BeIMUNHBI, SAMHHIIBI H3MEPEHHS, KOCMOC, TUTAHETHI, 3BE3/161, COITHIIE.

buonorus: porocunTes, npixanue, ouochepa.

l'eorpadus: atmocdepa, ruapocdepa, MUHEpaidbl, TOPHbIE MOPOABI, IMOJE3HbIE HCKOMAeMBbIE,
TOTUTHBO, BOJTHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XuMu4yeckasi peakius

[Tepuonnueckuii 3akoH. Ilepuoanueckas cucrema xuMuueckux snemeHToB [[. M. Menneneesa.
Ctpoenue atoMoB. 3aKOHOMEPHOCTH B W3MEHEHHH CBOWCTB XHMHUYECKHX DJIEMEHTOB TEPBBIX TPEX
MEePUOJIOB, KalMsi, KajdblMsd M HMX COEJUHEHUH B COOTBETCTBHUM C TIOJIOXKEHHUEM JJIEMEHTOB B
[Iepnoanueckoii cucTteMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BellecTBa: BUAbl XUMUUECKOW CBA3U. THIIBI KPUCTAIUIMYECKUX PEIMIETOK, 3aBUCUMOCTh
CBOICTB BEIIIECTBA OT TUIA KPUCTATUTMYECKOW PEIIETKU U BUIa XUMUYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BEIIeCTB. XMMHUYECKHE CBOICTBAa BEIIECTB,
OTHOCAIIUXCS K Pa3jIUYHBIM  KJaccaM HEOPTraHWYeCKHX COCIWHCHHM, TEeHETHYeCKas CBS3b
HEOPraHUYECKUX BEIECTB.

Knaccubukanus XUMHYECKHMX peakIUil MO pa3iuyHbIM MpHU3HaKaM ([0 YHCIy U COCTaBy
YYacTBYIONIMX B PEaKIMU BEMIECTB, MO TEIJIOBOMY 3(PGEKTy, MO M3MEHEHHIO CTETCHEH OKUCICHHS
XUMHUYECKHX JJIEMEHTOB, MO OOpaTUMOCTH, MO YYacTHUIO KaTalu3aTropa). DK30- U 3HIO0TEPMHYECKHE
peaKIy, TePMOXUMHUYECKUE YPABHEHUSI.

[Tonsatne o ckopocTH xXuMmMu4eckod peakiuu. [loHarne 006 o0OpaTUMBIX W HEOOpPATHUMBIX
XuMUYeckux peakuusix. [[oHATHE O TOMOTE€HHBIX M Te€TepOreHHbIX peakuusx. [loHsTue o karamuse.



IlonaTne 0 xMMH4eckoM paBHOBecUU. (DAaKTOpBI, BIUAIOIIME HA CKOPOCTb XUMHUYECKOW pEaKUUu H
MOJIO)KEHNE XMMHUYECKOT0 PaBHOBECHSI.

OKUCIUTENFHO-BOCCTAHOBUTEIbHBIC ~ pPEAKIUU,  JAJCKTPOHHBIM  0OajmaHC  OKHCIUTEIBHO-
BOCCTaHOBUTEJIbHOW peakiuu. COCTaBICHHE YPAaBHEHUIN OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN C
WCIIOJIb30BAHUEM METO/Ia 3JICKTPOHHOTO OasiaHca.

Teopust 3MEKTPOJUTHUECKON TUCCOLMALMNA. DJIEKTPOIUTHI U HEANEKTPOIUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M AMCCOLMALIMK BEUIECTB C PA3IMYHBIMU BUJIAaMH XUMHUYECKOU CBsi3U. CTENEeHb AMCCOLUALINH.
CunbHbIe U cllabble AIEKTPOIUTHI.

Peakuum wnoHHOTO OOMeHa. YCIIOBHS NpPOTEKaHHWS pPEaKUWid HOHHOTO OOMEHa, IOJIHBIE W
COKpaIlléHHbIE HWOHHBIE YypaBHEHUs peakuuil. CBOHCTBa KHUCJIOT, OCHOBAaHMM W COJIEM B CBETE
MIPEJICTABIICHUA 00 3JIEKTPOTUTHYECKON auccormanui. KadecTBeHHbIe peaknuu Ha WOHBL. [loHsATHEe 0
TUIPOJIU3E COJICH.

Xumuueckuii Ikcnepumenm:

O3HAKOMJICHHE C MOJEISIMHU KPUCTAJUTMYECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB — METAIJIOB U
HeMmeTauoB (rpaduTa U anMasa), CIOXKHBIX BELIECTB (XJIOpHIA HATpHs), UCCIEJAOBAHHE 3aBHCUMOCTHU
CKOPOCTHM  XUMHUYECKOW peakIuu OT BO3ACHCTBHUA  pa3iMuHbIX  (AKTOPOB,  HCCIIEJOBAHUE
AJEKTPOIPOBOHOCTH PAaCTBOPOB BEILIECTB, IMPOIECCA JUCCOLMALMU KHUCIOT, ILIENOYe M cojeu
(BO3MOKHO HCIIOJIb30BAHHE BHJIE0 MATEpPUANIOB), MPOBEACHUE OINbBITOB, WUIIOCTPUPYIOLUIUX MPU3HAKU
MPOTEKAHUs pPeaKInii MOHHOTO OOMeHa (0Opa3oBaHME OCajKa, BBICICHHE Ta3a, oOpa3oBaHHE BOJbI),
OTIBITOB, WJUTIOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakuuil (ropeHue, peakiuu
pa3ioKEeHUsl, COENMHEHUs), PACIO3HABAHME HEOPTaHWYECKUX BEUIECTB C IOMOIIBI0 KayeCTBEHHBIX
peakuuii Ha MOHBI, PEelICHUE SKCIIEPUMEHTAIIbHBIX 33/1a4.

HeMeTa/uibl M UX COeIMHEHUS

OOmiass xapakTepucTHuKa rajoreHoB. OcoOEHHOCTH CTPOCHHS AaTOMOB, XapaKTEpHbIC CTENEeHU
okucyienus. CtpoeHue U PU3NIECKUE CBOWCTBA MPOCTHIX BEIIECTB — TaJOTEHOB. XUMUYECKUE CBOWMCTBA
Ha mpuMepe XJiopa (B3auMoIeHCTBUE ¢ METaJlJIaMH, HEMeTalllaMy, Iejaoyamu). Xiaopoogopo. ConsHas
KHMCJIOTa, XMMHUYECKHE CBOWCTBA, IOIy4YeHHE, NpuUMeHeHue. [leificTBue xyopa U XJIOpPOBOAOpOJA Ha
OpraHM3M uejoBeka. BaxkHelne XJI0pHUIbl U UX HAXOXKJEHHUE B IPUPOJIE.

O6mas xapakrepuctuka eMeHToB VIA-rpynmnbl. OcOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE
ctenieHn okucieHus. CTpoeHne M (U3MUECKHE CBOWCTBAa MPOCTHIX BEIIECTB — KHUCIOPOJAa MU CEpHI.
AnnotponHbsie MOAU(UKAIMU KHUCIOpPOJa U Cepbl. XHUMHUUYECKHEe CBOicTBa cepbl. CepoBoaopon,
CTpoeHHe, (U3MYECKHe M XUMHYEcKHe CcBOHCTBa. OKCHIBI Cepbl Kak MPEICTABUTENH KHUCIOTHBIX
okcuaoB. CepHas KHCIOTa, (PU3MYECKHE W XMMHUYECKHE CBOWCTBa (OOIIME KaK IMpeICTaBUTENs Kiacca
KHCIOT U crnenuduueckne). XUMHUYECKUE pEeaKlWH, Jiexkallde B OCHOBE IMPOMBIIIJIEHHOTO Ccrocoba
MIOJIy4E€HUsI CEpHOM KHUCHIOTHI. [IpumeHeHne cepHON KHUCIOTHl. COMM CEpHOW KUCIOTHI, Ka4eCTBEHHAs
peakuusi Ha cynbdar-uoH. HaxoxaeHue cepbl U €€ coenHEeHUN B npupoje. XUMHUECKOe 3arpsi3HEHHE
OKpY’Kalolled cpeibl COSAMHEHHSIMU cepbl (KUCIOTHBIE JOXAM, 3arpsi3HEHHE BO3AyXa U BOJOEMOB),
CIOCOOBI €ro MpeAoTBPallEeHNUS.

OO6mas xapakTepucTuka 31MeMeHToB VA-rpynmbl. OcCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHBIE
CTENEHH OKHUCIEHHUSA. A30T, paclpocTpaHeHHE B Mpupoae, (u3nueckue M XUMHYECKHE CBOICTBa.
KpyroBopor azota B mpupome. AMMHAaK, ero (QU3MYecKHe W XUMUYECKHE CBONCTBA, MOJIyYEHUE H
npuMmenenue. Conu aMMOHUS, UX (U3NYECKHME U XMMHYECKHE CBOMCTBa, mpuMeHeHue. KadecTBeHHas
peakius Ha MOHBI aMMOHHUA. A30THas KUCIOTa, €€ MoiydeHue, (Gu3nuecKue W XMMHUYECKHUE CBOICTBa
(oOmue kKak TpenCcTaBUTENS Kiacca KUCIOT U crnenududeckue). VMcmonb3oBaHne HUTPATOB M COJEH
aMMOHHSI B KaueCTBE MHHEPATbHBIX yAOOpeHuid. XHUMHUUYECKOE 3arps3HEHHE OKpYKaIoImeH Ccpessl
COEIMHEHUSIMHU a30Ta (KHUCIIOTHBIE JIOKIHM, 3arpsA3HEHHE BO3/AyXa, MOYBbl U BogoéMmoB). dDocdop,
aJIoTponHble Monudukaun docdopa, ¢puzuueckue u xuMmudeckue cpoiictBa. Okeuna docdopa (V) u
dbochopHas kucnoTa, GpuU3NUECKHE W XMMHUYECKHE CBOMCTBA, mosydeHue. Vcmonp3oBanue docdaToB B
KauecTBE MUHEPATbHBIX YAOOPECHU.

O6mas xapaktepuctuka eMeHToB [VA-rpynmel. OcOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTePHbBIS
CTETIEHU OKHUCIICHHS. YTIIEPO, aJUIOTPONHbIE MOAU(PHUKALINY, PACIPOCTPAHEHUE B IPUPOE, (PU3UUECKUE
U XUMHUYECKHe CBoicTBa. AncopOuus. Kpyrosopor yriaepoma B mnpupojae.OKcHIbl yriepoaa, HX
¢du3nueckre M XUMHUYECKHE CBOMCTBA, JNCHCTBHE HAa JKUBBIE OPTaHU3MBI, MOJYYCHHE U TPUMEHEHHE.
DKoJIoTHYecKue MpoOeMbl, CBA3aHHbIe ¢ okcuaoM yriepoaa (IV), rumoresa rio0aabHOTO MOTEIIICHUS



KJIUMaTa, MapHUKOBBIN 3 (deKT. YTonbHas KUCIO0Ta U €€ CONH, UX (PU3NYECKHe U XUMHUYECKUE CBOMCTBA,
noyiyueHue u npumeHeHue. KauectBeHHas peakuus Ha KapOoHaT-uoHBL. Vcmonb3oBaHue kapOOHATOB B
OBITY, MEJTUIIMHE, IPOMBIIIUIEHHOCTH U CEIbCKOM XO3sIHCTBE.

[lepBoHayanbHbIE MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COEAMHEHHUSAX yriiepoja (MeTaH,
9TaH, dTUJIEH, alleTUIEH, 3TaHOJI, TIIMLEPHUH, YKCYCHas KUCII0Ta). IIpupoiHbIe HCTOUHUKH YITIEBOAOPOIOB
(yronb, mpupomHbId Ta3, He(PTh), MPOAYKTHI HX TmepepaboTku (OCH3WMH), WX pOJIb B OBITY U
NpOMBIIIICHHOCTH. [loHATHE 0 OMOJIOTMYECKH Ba)KHBIX BEIECTBAaX: JKUpax, Oenkax, yrieBojax — M MX
POJIM B )KMU3HU YesloBeKa. MarepuaabHOE €IMHCTBO OPraHNYECKUX U HEOPraHUYECKUX COETMHEHUI.

Kpemuuii, ero ¢usnueckne M XMMHUYECKHE CBOMCTBA, MOJydeHHEe U NpuMeHeHue. CoeanHeHHs
KkpeMHusi B mnpupozae. OOmume mnpezacrasieHuss o6 okcunae kpemHus (IV) um kpemHUEBOH KHUCIOTe.
Cunukatel, UX MCIOIB30BaHUE B OBITY, B NMPOMBIIUICHHOCTH. BakHellne cTpouTeIbHbIE MaTepHalIb:
KepaMuKa, CTEKJO, LIEeMEHT, OeToH, xene300eroH. IIpoOrembl OGe30macHOrO0  HMCMOJIb30BAHMS
CTPOUTENBHBIX MAaTEPUAJIOB B IOBCEAHEBHON KU3HU.

Xumuueckuii IKCnepumenm:

u3ydyeHue oOpas3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSHOW KHUCIOTBHI, IpPOBEICHUE
KAueCTBEHHBIX peaklMii Ha XJIOPUA-UOHBI W HAOJIOJEHUE MPU3HAKOB HX MPOTEKAHUS, OMBITHI,
oTpaxkaromue (U3NYeCKHe W XUMHUYECKHE CBOWCTBA TaJOT€HOB M HUX COCIUHEHUH (BO3MOXKHO
WCIIOJIb30BaHHE  BHJIEOMATEpUAIOB), O3HAKOMIJICHHE C oOO0pa3lamMu XJOpUIoB (TaJOreHHJIOB),
O3HAKOMJICHHE C 00pa3lamMu cepbl U €€ COCTUHEHUSIMHU (BO3MOXKHO MCIIOJIb30BaHHE BHUICOMATEPHAIIOB),
HaOJo/leHue mpoliecca OOyIIMBaHUs caxapa MoJ JEHCTBUEM KOHILIEHTPUPOBAHHOW CEpHOM KHCIIOTHI,
M3y4eHUe XUMHUECKUX CBOMCTB pa30aBICHHOIN CEpHOI KHCIIOTHI, POBECHHE KAYeCTBEHHON PEaKIMy Ha
cynb(har-uoH M HaONIoeHHE TpU3HAKa €€ MPOTEKaHUs, O3HaKOMJIEHHE ¢ (U3UYECKUMHU CBOWCTBAMU
a3ora, Gocdopa U UX COeAMHEHUH (BO3MOKHO HCIIOIB30BAaHUE BUICOMATEPUAIOB), 00pa3aMu a30THBIX
u (ochopHbIXx ymnoOpeHui, moiyueHue, coOMpaHUe, paclO3HAaBaHHWE U H3Y4YCHHE CBOWMCTB aMMMaKa,
MPOBEJICHNE KAYECTBEHHBIX PEAKIMHA HAa HOH aMMOHHUS U ¢ochaT-MOH U H3YUYEHHE MPHU3HAKOB HX
MPOTEKAaHUs, B3aUMOJACHCTBHE KOHIEHTPUPOBAHHON a30THOM KHCIOTHI C MeIbI0  (BO3MOXKHO
WCIOJIB30BAHUE BUICOMATEPUAIOB), U3YUECHUE MOJeNell KPUCTAIUTMYECKUX PEETOK anMasa, rpadura,
¢bynnepeHa, 03HaKOMJICHHE C MPOIIECCOM aJICOPOIIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIIEM U
YCTPOMCTBOM MPOTHUBOra3a, MoJyuyeHue, cOOMpaHue, paclio3HaBaHUE U M3Y4YEHHE CBOWCTB YIJIEKHUCIIOTO
rasa, IpoBeJeHHE KAYeCTBEHHBIX peaklWid Ha KapOOHAT M CUIMKAT-UOHBI M M3y4YEHUE MPHU3HAKOB UX
MIPOTEKAaHUs,  O3HAKOMJIEHME C  NPOAYKIMEH  CHWIMKaTHOM  NPOMBIIUIEHHOCTH,  pELICHHUE
JKCHEPUMEHTANIbHBIX 337a4 110 TeMe «Ba)kHelme HeMeTauibl U UX COEAMHEHUS.

Metanabl M X COeIMHEHUS

OO0miass XxapakTepUCTUKa XUMUYECKUX DJIEMEHTOB — METAJJIOB HA OCHOBAHMM HMX TIOJIOKEHUS B
[lepnognueckoii cucreme xumuueckux snemeHToB JI. M. MenneneeBa u ctpoeHus aromoB. CTpoeHHe
METaUI0B. MeTtalmuyeckas CBs3b U METAUIMYECKass KpPUCTAUIMYECKass peHI€TKa. DIIEKTPOXUMUYECKUN
psaa HanpsbkeHHH MerayuioB. PuU3MUecKHe M XUMHYECKHe CBoOicTBa MeTamuioB. OOmme crnocoObl
MOJIy4eHUsl MeTayuioB. [IoHATHE O KOPPO3UM METANIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT KOPPO3HH.
CmutaBsl (CTallb, YyTYH, TIOPAIIOMUHUM, OpOH3a) M UX IPUMEHEHHE B OBITY M IPOMBIIIUIEHHOCTH.

[[lenounble MeTamibl: MOJIOKEeHHE B llepmogmyeckoil cucremMe XuMHUeCKHX sjemeHToB [, .
MenpeneeBa, CTpOEHHE UX aTOMOB, HaXOKJeHUE B npupoje. dusnueckne U XMMUYECKHE CBOMCTBA (Ha
npuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUIBI HATPUS U Kanus. [IpruMeHeHne MenoYHbIX METaJIJIOB
U UX COCMHECHUM.

[I{emoyHO3EMENBbHBIE METAUIBI MATHUKW M KalbIMi: MOJOXeHHe B llepumonnueckoin cucreme
XUMHUYecKHX 1eMeHToB 1. 1. MenaeneeBa, cTpoeHne X aTOMOB, HaX0XI€HUE B nipupoae. dusndeckue
U XUMHUYECKHE CBOICTBa MarHus M Kajuplus. Baxkneimme coequHeHHs KajblUs (OKCHJ, TUAPOKCHUI,
conu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs!.

AmmoMunnii: monoxxkenue B [lepronnueckoit cucreme xumuyeckux snemeHToB J. 1. Menneneena,
CTPOCHME aTOMa, HaxOXAEHHEe B mpupone. DPu3NyUeCKUEe U XUMHUYECKHE CBOMICTBA aJIOMHUHMSL.
AmMdoTepHbIE CBOMCTBA OKCHIA M THUIPOKCHUIA ATTFOMUHUS.

Kenezo: nmonoxenue B Ilepmonuueckoid cucreme xummyeckux snemeHtoB [[. M. Menneneesa,
CTPOEHUE aToMa, HaxoXXJAeHue B mpupojae. Pu3nueckne M XUMHUYECKHE CBOMCTBa xeieza. OKCUibl,
ruapokcuabl u conu xenesa (I1) u sxenesa (I1I), ux cocraB, cBOICTBa U MOTyYCHUE.

Xumuueckuii IKCnepumenm:



O3HaKOMJICHHE ¢ oOpa3laMu METalIOB M CIUIABOB, MX (U3NYECKUMHU CBOWCTBAMHU, H3YUYCHHE
pe3yJabTATOB KOPPO3UU METAJIOB (BO3MOXHO HCIIOJIb30BAaHHWE BHUACOMATEPUATIOB), OCOOEHHOCTEH
B3aMMOJICHCTBUS OKCUJA KaNbIMS W HATPUS C BOAOW (BO3MOXKHO HCIOJB30BaHHE BHICOMATEPHAIIOB),
HCCIIeIOBaHNE CBOMCTB JKECTKOM BOMBI, IIpollecca TOPEHHUs Kelle3a B KHUCIoponae (BO3MOXKHO
WCIOJIb30BaHNE BUJICOMATEPHAIIOB), MPU3HAKOB MPOTEKAHUS KaUeCTBEHHBIX PEAKIIM HAa MOHBI: MarHus,
KaJIbIIMs, aJIOMHUHMS, IMHKa, *xkene3a (I1) u sxenesa (II1), mexu (I1), HaGmoaeHe M ONMUCaHKE TIPOIIECCOB
OKpaIlllMBaHUsl IJIaMEHM HWOHAMHM HATpWs, Kalusg ¢ Kaublusd (BO3MOXKHO  HCIIOJIb30BAHHE
BUJICOMATEPHUAJIOB), UCCIIeJOBaHHE aM(OTEPHBIX CBOMCTB FMAPOKCUAA ATIOMUHUS U THAPOKCUAA LIUHKA,
peleHe SKCIepUMEHTAIBHBIX 33134 10 TeMe «BaxxHeline MeTayuibl 1 UX COSAMHEHUS.

XuMHUSA U OKPYKAKOIIAsA cpeaa

BemiectBa 1 MaTepuaibl B IOBCEHEBHOM KU3HHU YelloBeKa. be3onacHoe MCIoIb30BaHNE BEIIECTB
U XUMHUYECKUX peakuuil B ObITy. [lepBas moMoIib mpu XMMHUYECKHUX 05KOTax U OTPABICHUSIX.

XUMHUECKOE 3arps3HEHUE OKpYXaromed cpeabl (mpenenbHas JOIMyCTHMasi KOHILIEHTPAIUs
BemecTs, ganee — [1J1K). Posb XxuMuu B perieHuH 3KOJIOTMYECKUX MPOOIIeM.

Xumuueckuii IKcnepumenm:

M3y4yeHue 00pa3lioB MaTepuaoB (CTEKIIO, CIUIaBbl METAJUIOB, MOJIMMEPHBIE MaTEPHAIIBI).

Mestcnpeomemnuie céa3u

Peanu3zanust MeXNpeaMETHBIX CBA3€H MpU U3yYEHWU XMMHU B 9 Kjacce OCYIIECTBISETCS depes
WCIOJIb30BaHNE KaK OOIIHUX €CTECTBCHHO-HAYYHBIX MOHITHMA, TaK U MOHSATHH, SBISIONINXCS CUCTEMHBIMH
JUISL OT/I€TIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO 1IHKIIA.

OOm1re ecTeCTBEHHO-HAYYHbIE TIOHATHSA: HAYYHBIH (aKT, TUIIOTE3a, 3aKOH, TEOPHS, aHAJIU3, CUHTE3,
KiaccupuKanus, NepUOAUYHOCTb, HAOIIOJIEHUE, SKCIEPUMEHT, MOAEIUPOBAHUE, HU3MEPEHHUE, MOJIENb,
SBJICHHUE, TAPHUKOBBIN 3(h(HEKT, TEXHOIOTHsI, MaTepHUaJIbI.

®uszuka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEHTPOH, UOH, HYKJIU, U30TOIbI, PaJAUOAKTUBHOCTD,
MOJIEKYyJIa, JJIEKTPUUYECKUI 3apsij, NPOBOAHHMKH, TOJTYHPOBOJHHUKH, IMIJICKTPUKH, (HOTOIIIEMEHT,
BEIIECTBO, TeEJIO, O0BEM, arperaTHOe COCTOSHUE BEIIeCTBa, ra3, pacTBOpP, pPacTBOPUMOCTb,
KpUCTAJUIMYeCKass pPemeETKa, CIUIaBbl, (U3MUYECKUE BEIUYMHBI, CIWHHUIBI HM3MEPEHHS, KOCMHUYECKOe
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COTHIIE.

buonorusi:  gorocuHTe3, AbIxaHue, Ouocdepa, OSKOCHCTEMa, MHUHEpAIbHBIE YIOOpeHUs,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENbHBIE BEIIECTRA.

l'eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIC IOPOABI, IOJE3HBIC HCKOMACMBbIE,
TOTLIMBO, BOJTHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHHUS ITPOT'PAMMBI ITO XUMHUU HA YPOBHE
OCHOBHOTI'O OBHIETO OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yJIbTaThl OCBOCHUS MPOTrPaMMbl OCHOBHOT'O 001Iero 00pa30BaHUS JOCTUTAIOTCS B
Xonae 06yquI/1$1 XUMHUHU B C€IUHCTBE y‘-IG6HOI>i W BOCHHTATEIHHOM ACATCIIBHOCTH B COOTBETCTBHHU C
TPaJIULMOHHBIMU DPOCCHUICKMMHU COLMOKYJIBTYPHBIMH U JYXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSIMH,
MPUHITHIMU B 0OLIECTBE MpaBUIaMH U HOPMAaMHM MOBEJCHUS U CIIOCOOCTBYIOT MPOIleccaM CaMOIO3HAHMS,
CaMOPA3BUTHS U COLIMATM3AIMH 00yYaIOIMIUXCS.

JImaHOCTHEIE PE3YIbTATEl OTPAXKAIOT T'OTOBHOCTH O6y‘-IaIOI_HI/IXC$[ PYKOBOJACTBOBATLCA CUCTEMOH
MTO3UTUBHBIX LIEHHOCTHBIX OPUEHTALIMN U PACILIUPEHUE OMbITA IEATEILHOCTH Ha €€ OCHOBE, B TOM UHUCIIE B
YacTH:

1)maTpuoTH4YeCKOro BOCIIMTAHMA:

IICHHOCTHOIO OTHOIIEHUA K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY M HAy4YHOMY
HaClleINI0, TOHUMaHMs 3HAYCHHUs XMMUYECKONH HayKd B )KM3HHM COBPEMEHHOTO OOILIECTBA, CIOCOOHOCTH
BIAJeTh JIOCTOBEpHOW HHPOpMaLued O TNepeloBbIX JOCTUKEHUSAX U OTKPBITUSX MHUPOBOH U
OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHUSAX 00 YCTpOicTBE MHpa 1 0OIIEeCTBa;

2)rpa’>KaIaHCKOr0 BOCIIUTAHMS:

OpCACTABJICHUA O COLUAJIBHBIX HOPMAX U MpaBHJIaX MCKIIMYHOCTHBIX OTHOIIICHUN B KOJIJICKTHUBCE,
KOMMYHUKAaTUBHOH  KOMIIETEHTHOCTH B  OOLIECTBEHHO IIOJE3HOHM, y4eOHOHMCCIIEeN0BaTEIbCKOH,
TBOPYECKOH W JIPYTUX BUAAX NEATEIHHOCTH, TOTOBHOCTH K PA3HOOOPA3HOW COBMECTHOH NESTEILHOCTH
IIPU BBINOJHEHUU Y4YEOHBIX, IO3HABATEIbHBIX 3a/a4, BBIIOJHEHUHM XHUMHMUYECKHX OSKCIEPHUMEHTOB,



CO3/IaHUU y4YEOHBIX MPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO M B3aWMOIIOMOINM B MPOIECCE ATOM
y4eOHON NIeATeTbHOCTH, TOTOBHOCTH OIIEHHWBATh CBOE IOBEICHHWE M TOCTYNKH CBOMX TOBapHIIEH C
MO3UILIMKM HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEACTBUI MOCTYIIKOB;

3)eHHOCTH HAYYHOI'0 MO3HAHMSA:

MHPOBO33PEHUECKHUE TPEJCTABICHUS O BEIIECTBE U XUMHUYECKOM pEaKIuu, COOTBETCTBYIOIIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU W COCTABJISIFOIINE OCHOBY JJIsi TIOHUMAHUsS CYIIHOCTH HAy4YHOH
KapTUHBI MHUpa, MPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOABI, B3aHUMOCBS3SIX
YeJI0BeKa C IPUPOAHOM CPEIOM, O PO XUMUHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

M03HABaTEJIbHbIE MOTHUBBI, HAIIPABJICHHBIC HA MOJYYEHHUE HOBBIX 3HAHUH 10 XUMUH, HEOOXOAUMbIE
U1 OOBSCHEHHS HaOIIOJaeMbIX TPOIECCOB U SBJICHUH, ITO3HABATECIIbHOW, HWH(POPMAIIMOHHON U
YUTATEILCKON KYyJIbTYphl, B TOM YHUCJIC HABBIKOB CAMOCTOSITEILHOW PabOThI C y4eOHBIMH TEKCTaMH,
CIIPAaBOYHOM JIUTEPATYPOU, JOCTYITHBIMU TEXHHUYECKUMHU CPEICTBAMU HH(OPMAITMOHHBIX TEXHOJIOTHI;

WHTEpeC K OOyYeHHI0O U TO3HAHUI, JFO003HATEIHHOCTh, TOTOBHOCTH U CIIOCOOHOCTH K
caM000Opa3oBaHMIO, IPOCKTHOM H MCCIIENOBATEIbLCKOW JACATEIBPHOCTH, K OCO3HAaHHOMY BBIOODY
HAIpPaBJICHHOCTH U YPOBHS 00yUYEHUS B HajbHEHIIIEM;

4)popMupoBaHus KyJbTyPbl 310POBbS:

OCO3HAHUE IIEHHOCTU >KU3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0pPOBbIO, YCTAHOBKM Ha
3I0pPOBBIA 00pa3 KW3HH, OCO3HAHWE TOCICJICTBUA W HENMPHUATHE BPEIHBIX MPHUBBIYCK (YIOTpeOIeHUs
QJIKOTOJIsI, HAPKOTHKOB, KYPEHHUS), HEOOXOIMMOCTH COOFOICHUS TIPABIJI 0€30MACHOCTH MPHU OOpaICHUH
C XMMHUYECKMMH BEIIIECTBAMH B OBITY M peabHOM JKU3HU;

5)TpynoBoro BocnuTaHuA:

HMHTEpEC K MPaKTUYECKOMY M3yUYCHHIO MTPodecCuil U Tpyaa pa3IuvdHOro poja, yBaXeHUE K TPYIy U
pe3yabpTaTaM TPYIOBOM NESATEIbHOCTH, B TOM YHKCJIE HAa OCHOBE NMPUMEHEHUs MPEIMETHBIX 3HAHUU IO
XUMHUH, OCO3HAHHBIM BHIOOp HWHAMBUAYAJIBHONH TPACKTOPUU NPOJOJDKEHHS O0Opa3oBaHHS C YYETOM
JUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB W MOTPEOHOCTEH,
yCHEmHOW Mpo(eCCUOHATBHON JESITEIIBHOCTH W Pa3BUTUS HEOOXOAMMBIX YMEHHW, TOTOBHOCTH
aJanTUPOBAThCA B MPodhecCHoHALHOM cpejie;

6)3K0J10r14eCKOro BOCIIMTAHMSL:

IKOJIOTHUYECKHU 11eJIeCO00pa3HOe OTHOIIEHUE K MPHUPOJEC KaK MCTOYHUKY KM3HU Ha 3eMJjie, OCHOBE
e€ CyIIeCTBOBaHMs, MOHUMaHWE IICHHOCTH 3JI0POBOrO0 M Oe30macHOro oOpasza >KHW3HH, OTBETCTBEHHOE
OTHOIICHWE K COOCTBEHHOMY (U3MYECKOMY M TICHUXHYECKOMY 370pPOBBIO, OCO3HAaHWE I[EHHOCTU
coOroieHns TIpaBUJl 0€30MacHOTO TOBEJCHUS TPU paboTe ¢ BEMIECTBAMH, a TAKXKE B CHUTYaIMSX,
YIPOXKAIOIIUX 37I0POBBIO U KU3HHU JIIOJICH;

CIIOCOOHOCTH TPHMEHSTh 3HAHMS, TOJydaeMble MPH H3YUCHUU XHMHH, Ui PEIICHHS 3ajad,
CBSI3aHHBIX C OKPYXKAIOMIEH MPUPOIHON Cpenoi, sl MOBBIMIEHUS YPOBHS 3KOJOTUYECKOW KYJIBTYPHI,
OCO3HAHUS TJIO0ATBHOTO XapaKTepa HJKOJIOTHUYECKUX TPOOIeM W TyTell WX PEIICHUs MOCPEICTBOM
METOJOB XHWMHH, SKOJOTHYECKOIO0 MBIIUICHHS, YMEHUS PYKOBOACTBOBAThCS KM B I0O3HABATEIbHOM,
KOMMYHHUKATUBHOUN M COIIMAJIbHOW MPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATbHI

B cocraBe MerampeaMETHBIX Ppe3yJbTaTOB BBUICIAIOT 3HAYMMBbIE Uil (popMUpOBaHUS
MHPOBO33PEHHUs OOIIEHAYYHBIC MOHATHS (3aKOH, TEOpHsl, IPUHIINI, TUTIOTE3a, (PaKT, cucTeMa, ImpoIecc,
OKCTIIEPUMEHT U JIPYToe.), KOTOPbIE HCIONB3YIOTCI B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX MpPEIMETax H
MO3BOJISIFOT HA OCHOBE 3HAHMN U3 3TUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O LIETOCTHON HAYyYHOU
KapTUHE MHpa, W YHUBEpPCajdbHble YyueOHBIE NEUCTBUS (TIO3HABATENbHBIE, KOMMYHUKATHBHBIC,
pETYISITUBHBIE), KOTOpble oOecrnedynBarOT (HOPMHUPOBAHHE TOTOBHOCTH K  CaMOCTOSITEIBHOMY
TJIAHUPOBAHUIO U OCYIIECTBICHUIO YUEOHOU IEATETLHOCTH.

Ilo3naBaTebHBbIE YHMBEPCAJIbHbIE Y4eOHbIE 1eHCTBUS

basoBble Jlornyeckue aeiicTBUA:

YMEHHUS HMCIHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS MPU OCBOCHUM 3HAHWI: PacKpbIBATh
CMBICJT XMMUYECKUX TOHATHH (BBIACIATh WX XapaKTEpHBIC NMPU3HAKU, YCTAHABJIMBATh B3aMMOCBS3b C
JIPYTUMH TIOHSTHSIMH), HUCIOJIB30BaTh TOHATUS Ui OOBSCHEHUS OTIENbHBIX (PAKTOB U SIBICHU,
BBHIOMPATh OCHOBAHMS M KPUTEPHUH I KIaCCU(PUKAIIMN XUMHUYCCKHUX BEIIECTB U XUMUUYECKHX PEaKIIHi,
YCTaHABIMBATh TPUYNHHO-CIICICTBEHHBIC CBS3H MEXAY OOBEKTAMH HW3YYCHHS, CTPOUTH JIOTUYECKHE
paccyxaenus (MHIyKTUBHBIC, JICTYKTUBHBIC, 10 aHAJIOTHH), 1eJIaTh BEIBOBI U 3aKITIOUCHUS;



yMEHUE TPUMEHATh B TMPOIECCe TMO3HAHUS TMOHATUSA (IPEAMETHbIE W METalpPEAMETHBIC),
CUMBOJINYECKHUE (3HAKOBBIE) MOJIEIIH, UCIIOJIb3yEeMbIE B XMMUHU, TPEOOPa30BbIBAThH IIUPOKO MPUMEHSIEMbIE
B XUMHH MOJCIbHBIC MPEACTABICHUS — XUMHUYECKUN 3HAK (CHMBOJI AJIEMEHTA), XUMHU4eckast popmyna u
ypaBHEHHE XUMHYECKOW peaklUuu — MpHU pEeUIeHHH Y4eOHO-TI03HABATENIbHBIX 3aJad, C YYETOM 3STHUX
MOJICJIbHBIX TPEJCTABICHUN BBISIBISATh M XapaKTEPU30BaTh CYIIECTBEHHbIE NPU3HAKH H3Y4YaeMbIX
O0OBEKTOB — XHMHUYECKHX BEIIECTB W XMMHMUYECKUX pEaKIUH, BBIIBISATH OOIIHME 3aKOHOMEpPHOCTH,
MIPUYUHHO-CIIEACTBEHHBIE CBS3H U MPOTUBOPEUHNS B U3yUYaeMbIX MPOLECCAX U SIBJICHUSX.

Ba3oBrble uccienoBarejbLCcKue NeCTBUA:

YMEHHE MCIIOJIb30BATh IIOCTABJIIEHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA IIO3HAHUS, a TAKXKE B
KauecTBE OCHOBBI JJsi (OPMHUPOBAHMSI THUIIOTE3bl IO TMPOBEPKE MPABHIBHOCTH BBICKAa3bIBAEMBIX
CYXICHU;

MpUOOpEeTEeHNEe OMbITa [0 IJIAHUPOBAHUIO, OPraHM3allMd U TMPOBEACHHUIO YYCHHUYECKUX
HKCHEPUMEHTOB, YMEHHE HAONMIOAAaTh 3a XOJOM HPOIECcCa, CAMOCTOSTEIHHO MPOTHO3HPOBATH €ro
pe3ynbrar, GopMynupoBaTh OO0OOIIEHHMS M BBIBOABI 10 pe3yJbTaTaM MPOBEAEHHOTO OIbITA,
WCCIICIOBAHUS, COCTABIISTh OTYET O MPOJICIIAHHON padoTe.

PabGora ¢ unopmaumeii:

yMEHHE BbIOMPATh, aHAM3UPOBATh U HHTEPIPETHPOBATH HH(OPMAIIUIO PA3IIUIHBIX BUIOB U (hopm
MIPE/ICTABJICHHUS, MOy4aeMyl0 M3 Pa3HbIX UCTOYHHUKOB (HAyUHO-TOMYJISpHAs JUTepaTypa XUMHUYECKOTO
COJIepKaHusl, CIpaBOYHbIE OCOOUs, pecypchl MHTepHeTa), KPUTUYECKH OLIEHUBATh MPOTUBOPEUUBYIO U
HEJ0CTOBEPHYI0 HHPOPMAIIHUIO;

YMEHHE MPUMEHSTh PA3IUYHBIE METOABl M 3alpoChl MPH IMOUCKE W O0TOOpe HMHPOpMAIUU H
COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOAMMBIX JUISl BBIIIOJHEHUS Y4YEOHBIX W TO3HABaTENbHBIX 3a]a4
ONpENeNIEHHOT0  THIA, MPHOOPETeHHWE OmbiTa B OOJACTH  HWCHOJB30BaHUS  HMH(OPMAIIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJOTHUW, OBJIAJEHUE KYJbTYpPOM AaKTUBHOIO MCIOJIb30BAaHUS Pa3IMYHBIX
MTOUCKOBBIX CHUCTEM, CAaMOCTOSATEIBHO BBIOMPATh ONTUMAIBHYIO (OpPMY IMpeICTaBiIeHHUS MHPOpPMALUU U
WUIIOCTPUPOBATh pelIaeMble 3a7aud HECIOXKHBIMH CXEMaMH, JIuarpamMmamu, JIpyrumu Qopmamu
rpaduKu 1 UX KOMOWHAIUSIMU;

YMEHHE HCII0JIb30BaTh U aHAIM3UPOBATH B IIpolecce Y4eOHOM 1 HcCe10BaTeNbCKOM e TENbHOCTH
MH(OPMALIMIO O BIUSHUM IPOMBIIIJIEHHOCTH, CEJIbCKOTO XO3SMCTBA M TPAaHCIOpPTAa HAa COCTOSIHUE
OKpY>Karollle MpUpPOTHON CPEIbI.

KoMMmyHuKaTUBHBIE yHUBEPCAJIbHBIE YUeOHbIe 1eliCTBUA:

yMEHHsI 3aJaBaTh BOIPOCHI (B XOJe auayiora u (Wiu) JUCKYCCHM) IO CYIIECTBY 00CYXIaeMoii
TEMBI, (OPMYJIMPOBATH CBOM MPEIOKEHUSI OTHOCUTENFHO BBIIOJIHEHHS MTPEIOKEHHON 3a1a4H;

YMEHUS MPEACTABIATh IOJYyYEHHBIE PE3YJIbTaThl MO3HABATENIBHON JAESTENBHOCTH B YCTHBIX U
MHUCbMEHHBIX TEKCTaX; JeNaTh IMPE3CHTALMI0 PEe3yJIbTAaTOB BBHINOJHEHHUS XMMHYECKOTO SKCIIEPUMEHTA
(;rabopatopHOTO OMBITa, JaOOpPATOPHON pabOTHI MO WCCIEIOBAHUIO CBOWMCTB BEIIECTB, y4eOHOTO
IIPOEKTA);

yMEHHUS y4eOHOro COTpYyJIHHUYECTBA CO CBEPCTHHKAMH B COBMECTHOM TIIO3HaBaTEeNbHON U
UCCIIeZIOBATENIbCKOW JIESTEIbHOCTH IMPHU PELICHUHM BO3HHUKAIOIIMX MpoOJieM Ha OCHOBE Yy4é€Ta OOIIMX
WHTEPECOB U COIJIacOBaHUS Mo3uiui (oOcyxaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE MITYPMbI»,
KOOPJMHALIMS COBMECTHBIX JIEUCTBHM, OMpENEICHUE KPUTEPUEB IO OLEHKE KauecTBa BBITOJIHEHHOU
paboThI U ApyTHE).

PerynasiTuBHbIe yHUBEpCaAJIbHbIE YUeOHbIE 1eliCTBUSA:

YMEHHE CaMOCTOSTENbHO OIpeAesaTh LEeIu JeATENbHOCTH, IUIAaHUPOBaTh, OCYIIECTBIIATH,
KOHTPOJIMPOBATh M TPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO ACSITENHLHOCTh, BBHIOMpATh Hambojee
3¢ dexTuBHBIC CITOCOOBI pelieHUsT YUeOHbIX W MTO3HABATENBHBIX 33/1a4, CAMOCTOSTEIIbHO COCTABIISITh WIIN
KOPPEKTUPOBATh MPEAJIOKEHHBIN alrOpuT™M ACHCTBUN MPHU BBHINOTHEHUHU 3alaHUUM C yYETOM TMONYUYEHUS
HOBBIX 3HAHUI 00 wH3yyaeMbIX OOBEKTaX — BELIECTBAX U pEaKIMIX, OLEHUBATh COOTBETCTBHE
MOJIYYEHHOTO pe3yjbTaTa 3asBJICHHON 1€, YMEHHUE HCIOJIb30BaTh M AaHAIU3UPOBATh KOHTEKCTHI,
MpeJIaraeMble B YCIOBUHU 3a/1aHUM.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX pe3ysIbTaTOB MO OCBOCHUIO 00S3aTENBFHOTO COJIEP)KaHUs, YCTaHOBIEHHOTO
JTaHHOM (hemepasibHON pabodeil mporpaMMoii, BBIAEISAIOT: OCBOCHHBIE 00YYarOIIMMUCS HAay4YHbIE 3HAHUS,
YMEHHUsI ¥ CTIOCOOBI IeHCTBUH, criennduyueckue Ui NpeaAMETHOM o6nactu «XUMHUs, BUIbI JESTEIbHOCTH



[0 TOJIyYEHHIO HOBOTO 3HAHUS, €r0 WHTEPHpPETalMy, MPeoOpa3oBaHUIO M NMPUMEHEHHUIO B Pa3IHMYHBIX
y4eOHBIX 1 HOBBIX CUTYaIUsX.

K koniy oOyuenust B 8 kjacce npeaMeTHbIe pe3yiIbTaThl Ha 0a30BOM YpOBHE JOJKHBI OTpPaXkaTh
c(hOpMHUPOBAHHOCTD Y OOYJAFOIINXCS YMEHUMN:
PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX MOHATHUN: aTOM, MOJIEKYJIa, XUMUUYECKHI 3JIEMEHT, IIPOCTOE
BEIIECTBO, CJIO)KHOE BEILIECTBO, CMECh (OJHOpPOJHAs M HEOJHOPOJHAsA), BAJEHTHOCTb, OTHOCUTENIbHAA
aTOMHas W MOJEKyJIsIpHash Macca, KOJIMYECTBO BEIECTBA, MOJb, MOJIIpHAs Macca, MaccoBas [0Jif
XMMHAYECKOTO 3JIeMEHTa B COCJUHEHUH, MOJISPHBIA O00BEM, OKCHJ, KHCJIOTa, OCHOBAaHHE, COJIb,
ANEKTPOOTPHUIATEILHOCTh, CTENEHb OKHUCIICHUS, XUMHUYECKas peakuus, KiacCu(UKaius peakiuii:
peaKkMyu COCOUHEHUS, PEaKIUH pPAa3JIOKEHUs, pEeaKIMU 3aMeIIeHUs, peakiuuu oOMeHa, 3K30- U
SHAOTEPMHUUYECKUE PEaKIUH, TeIIoBoi 3((eKkT peakuuu, [Ipo aTroma, SJICKTPOHHBIA CJIOW aroma,
aToMHasi opOuTalb, paguyc aToMa, XUMHUYECKas CBA3b, MOJIIPHAS M HEIOJSPHAs KOBAJICHTHAsl CBS3b,
WOHHAsI CBSI3b, MOH, KATHOH, aHHOH, PacTBOpP, MaccoBasi J0Js BellecTBa (IPOLEHTHAsI KOHIIEHTpAIHs) B
pacTBope;
WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMUMHUYECKMX IIOHSATUH W TNPUMEHSATh 3TU MOHATHS IIPU
OIMCAaHUU BELIECTB U UX NIPEBPALLEHUIL;
UCIOJIb30BAaTh XUMUYECKYIO CUMBOJIMKY Ul COCTaBJIeHUs (DOpMYJ BEIIECTB U YPAaBHEHUH XUMHUYECKHUX
pEaKLIHNiA;
OIpeEATh BAJIEGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX, CTENIEHb OKUCIIEHUS 3JIEMEHTOB
B OMHapHBIX COEIUHEHUSAX, NPUHAIJICKHOCTh BEIIECTB K OINpPENeNEHHOMY KIIAacCy COCIUHEHUH IO
(dbopMynamM, BUJ XUMUYECKON CBA3H (KOBAJEHTHASI U MOHHAS) B HEOPIAHUYECKUX COCAMHEHUSX;
packpeiBaTh cMbica [lepuonnueckoro 3akona /[[. M. MenneneeBa: JeMOHCTPUPOBATH MOHUMAHHUE
NIEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHMX 3JIEMEHTOB OT MX IoJjiokeHus B [lepmonmueckoit
CUCTEME, 3aKOHOB COXPAHEHHSI MAaCChl BELIECTB, IOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO YUYEHUS,
3aKOHa ABOrajpo;
OIMCHIBATh U XapaKTepu3oBaTh TabauuHyo Gopmy Ilepuonudeckoil cucteMbl XUMUYECKUX 3JIEMEHTOB:
pasnuyath MOHITHUS «TJlaBHas noarpynna (A-rpynmna)» u «mobounas noarpymnmna (b-rpynma)y, mansie u
Oo0JbIIMEe TIEPUO/IBI, COOTHOCUTH 0003HAUEHUS, KOTOpbIe MMeroTcs B Tabnuue «llepuomudeckas cucrema
xumuueckux sneMeHtoB J[. M. MenneneeBa» ¢ 4YHMCIOBBIMH XapaKTEPUCTHKAMH CTPOCHHSI aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB UM 3aps] sApa, 0o0Illee YMCIO IEKTPOHOB M pACHpElEeHHE UX II0
ANEKTPOHHBIM CIIOSIM);
KJIaccu(UIUPOBAaTh XMMHUYECKHUE 3JIEMEHTHI, HEOpraHMYeCKHE BEIEeCTBA, XMMHUYECKHE peakiuu (1o
YHCITY ¥ COCTAaBY YYaCTBYIOIIUX B PEAKIIUHU BEIIECTB, MO TETIOBOMY 3P DEKTY);
XapaKkTepu3oBaTh (OMMCHIBATh) OOLIME XMMHUYECKHE CBOWCTBAa BEIIECTB PAa3JIMYHBIX KIIACCOB,
MOATBEPK/asi OMHCAHHE MPUMEpPaMU MOJEKYJSIPHBIX YpaBHEHUN COOTBETCTBYIOIIMX XHUMHUYECKUX
pEaKLHNii;
IIPOrHO3MPOBaTh CBOWCTBAa BEUIECTB B 3aBUCUMOCTH OT MX KAdeCTBEHHOI'O COCTaBa, BO3MOKHOCTH
MPOTEKAHUS XUMHUECKHUX MPEBPAIICHUN B PA3IMYHBIX YCIOBHSIX;
BBIUHUCIIAT OTHOCUTENIBHYIO MOJEKYJISPHYI0 M MOJISIDHYKO MAacChl BEIIECTB, MAacCOBYIO JIOJIIO
XMMHUYECKOT0 3JIeMeHTa 1o GopMylie COeAMHEHUS, MAaCCOBYIO JIOJI0 BEIIECTBA B PacTBOpE, MPOBOAUTH
pacu€Thl 110 YpaBHEHUIO XUMUUYECKOHN pEaKlnu;
IIPUMEHSTh OCHOBHBIE OIEPAlMM MBICIUTEIBHON JEATENbHOCTH — aHajiUu3 W CHHTE3, CpPaBHEHHUE,
00001IeHNEe, CHCTeMAaTH3aIMI0, KIACCU(PUKAIIUIO, BBISABJICHHE MPUINHHO-CICICTBEHHBIX CBSI3CH — IS
U3Y4YEHMsI CBOWCTB BELIECTB M XMMHMUYECKHMX DEAKIHUI, €CTECTBEHHO-HAy4HbIE METOJbl IIO3HAHUSA —
HalIt0/IeHue, U3MEPEHNE, MOJICIIUPOBAHHE, YKCIIEPUMEHT (pealbHbI U MBICICHHBIN);
ClIeIoBaTh MpaBWJIaM MOJIb30BAHUSA XMMHMUYECKOH MOCYJI0M U 1a00paTOpHBIM 0OOPYJOBAaHHMEM, a TaKKe
MpaBUJIaM OOpaIIeHus C BEHIECTBAMHU B COOTBETCTBUU C WHCTPYKIMSMU IO BBITOJHEHHIO JIAOOPATOPHBIX
XUMUYECKHUX OIBITOB MO TOJYYCHHUIO U COOMPaHHUIO Ta3000pa3HbIX BEIIECTB (BOAOpPOAA U KHCIOPOJaA),
IIPUTOTOBJICHUIO PACTBOPOB C ONPEAEIEHHON MaCCOBOU 10JI€M paCTBOPEHHOIO BEILECTBA, INIAHUPOBATh U
MIPOBOANTHh XUMHYECKHE SKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIEJIOYEH U KUCIOT C MOMOIIBIO
WHIUKATOPOB (JIaKMYC, (heHoNpTaIeHH, METUIIOPAHXK U JPYTHUE).

K xoniy oOyuenust B 9 kjacce npeaMeTHbIE pe3ybTaThl Ha 0a30BOM ypOBHE JOJKHBI OTpaXKaTh
c(OPMHPOBAHHOCTH Y 00YYAIOIINUXCS YMEHUH:



PacKpbIBaTh CMBIC OCHOBHBIX XMMHMYECKHUX TMOHSATUN: XUMHUYECKUN 3JIEMEHT, aTOM, MOJEKYJa, HOH,
KaTHOH, aHHOH, IPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BAJIEHTHOCTH, AJIEKTPOOTPHILATEIHLHOCTS,
CTETNeHb OKHUCJICHMS, XUMHUYECKas peaklMs, XMUMHYEcCKas CBs3b, TEIUIOBOM 3((EKT peaxiuu, MOJib,
MOJISIPHBIN 00BEM, PacTBOP, SMEKTPOIUTHI, HEAIEKTPOIUTHI, STMEKTPOIUTHUECKAS TUCCOIHAIINS, PEaKIINH
WOHHOTO OOMEHa, KaTaJau3aTrop, XHMHUYECKOe paBHOBECHE, OOpaTHMMble W HEOOpaTHMbIC PEaKIIHH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKLUH,  OKHCIHUTEIb, BOCCTAHOBHUTEIb,  OKUCICHHE U
BOCCTaHOBJICHHE, aIoTponus, amMQpOTepHOCTb, XUMHUYECKas CBS3b  (KOBaJIEHTHas, HOHHas,
MeTajyIn4yecKasi), KpUCTaNIMYecKass pPElETKA, KOPpO3Us METaJUIOB, CIUIABbI, CKOPOCTb XUMHUYECKOU
peakuuu, npezenbHo nonycrumas konnenrpanus [1JIK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMUMHYECKHX IOHSATHI W TNPUMEHSATh 3TH MOHATHS MpH
OIMCaHWH BEIIECTB M UX MPEBPAIICHUH;

WCTIOJIB30BaTh XUMUYECKYI0 CUMBOJIMKY JUISI COCTaBJICHUs (DOPMYJT BEMIECTB U YPABHEHUH XMMHUYECKHX
peaKLHii;

OTpeNIeNIATh BAJIEHTHOCTh U CTEMEHb OKHCICHHS XUMHMYECKHX DJIEMEHTOB B COCAMHEHHSX Pa3IUYHOTO
COCTaBa, IPHUHAJJICKHOCTh BEIIECTB K OIpeneIEHHOMY Kilaccy COEIUHEHMH mno (opMmynaM, BHJ
XUMHYECKON CBSI3U (KOBAJICHTHAsl, MOHHAS, METAJUIMYECKas) B HEOPraHUYECKHX COCTUHEHHSX, 3apsij
MOHA 10 XMMHYECKOW (opmylie, XapakTep Cpeibl B BOJHBIX PAaCTBOpPaX HEOPTaHWYECKHX COCTUHEHHH,
THUI KPUCTAJUINYECKOHN PEIIETKM KOHKPETHOTO BEILIECTBA;

packpbiBath cMbich [lepuonnueckoro 3akona J[. . MenneneeBa u 1€MOHCTPUPOBATh €ro MOHUMAHUE!
OINMCHIBATh U XapakTepu3oBaTh Tabauunyio popmy [lepuoaudeckoil cucTeMbl XUMUYECKUX JIEMEHTOB:
pa3nuyath MOHTHUS «IJlaBHas noxarpynna (A-rpynmna)» u «mobdounas noarpymnna (b-rpynma)y, mansie u
0oJbIIME TEPUOAbI, COOTHOCHTH O00O3HAYEeHMs, KOTOpPbIE HMEIOTCS B IMEPUOJUYECKOM Tabmuie, ¢
YHCJIOBBIMH XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsi A1pa, odlee
YHUCJIO JIEKTPOHOB M PACIPEICIICHNUE UX 10 SJIEKTPOHHBIM CJIOSIM), OOBSICHATH 00IIME 3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB 2JIEMEHTOB U UX COEJIMHEHUH B IMpeleiaxX MallblX MEePUOJIOB U TTIaBHBIX MOATPYIII C
y4€TOM CTPOCHUS X aTOMOB;

KIacCu(UIIUPOBaTh XMUMHYECKHE DJIEMEHTHI, HEOPTaHWYECKHE BEIIeCTBA, XMMHYECKHE peakmuu (1o
YHCIy M COCTAaBY YYacCTBYIOIIUX B PEAKIIUU BEUIECTB, MO TeIIOBOMY 3((deKTy, o N3MEHEHHUIO CTeTeHeil
OKHCJICHUS XUMHUYECKHUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME M ClienU(UIECKUE XUMUYECKHE CBOMCTBA MPOCTHIX U CIIOKHBIX
BEIIIECTB, MOJATBEPK/Iasi OTMMCAHUE TIPUMEPAMH MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUH COOTBETCTBYIOIINX
XUMHYECKHUX PEaKIIHii;

COCTaBIISITh YPAaBHEHMS DIJIEKTPOIUTHUUYECKOW JHCCOLMALMU KHUCIOT, IIeNoued U cojeil, MOoJHbIe U
COKpaIIEHHBIE YPaBHEHHUS pEeakUuil HMOHHOTO OOMEHAa, YpaBHEHHUS pEaKIHid, MOATBEPKIAIOIINX
CYILIECTBOBaHHE F€HETHUUECKOM CBSI3M MEXK/y BEIIECTBAMU PA3IUYHBIX KIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIUil TOCPEACTBOM COCTaBICHUS
AJIEKTPOHHOIO OallaHca 3TUX PeaKIIUii;

MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHCUMOCTH OT HMX CTPOSHHS, BO3MOXXHOCTH TIPOTEKAHUS
XUMHYECKHX MPEBPAIICHUN B PA3IMYHBIX YCIOBHSIX;

BBIUUCIIATE OTHOCHUTENBHYIO MOJIEKYJSPHYI0O M MOJSIPHYIO MacChl BEIIECTB, MAaCCOBYIO JOJIIO
XMMHUYECKOT0 3JIeMeHTa 1o GopMylie COeAMHEHUS, MAaCCOBYIO JIOJI0 BEIIECTBA B PacTBOpE, MPOBOAUTH
pacdéThl M0 YpaBHEHUIO XUMHUUYECKOHN peakInu;

coOroaTh MpaBuiia TMOJIb30BAHUS XUMHUYECKOH MOCYJOH M J1abopaTOpHBIM 00OpYJOBaHHEM, a TaKXkKe
MpaBWiia 0OpaIIeHHs C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSMHU MO BBIOJHEHUIO JaOOPAaTOPHBIX
XUMHAYECKHX ONBITOB MO TOJIYYECHUIO M COOMPAaHUIO ra3000pa3HBIX BEUIECTB (aMMHAKa M YTJIEKHUCIOTO
rasa);

MIPOBOANTh PEAKIUH, IMOATBEPIKAAIONINE KAUECTBEHHBIN COCTaB pa3IMYHBIX BEIIECTB: PACO3HABATh
OIBITHBIM TYTEM XJIOpUA-, OpOMHI-, HOAUI-, KapOoHaT-, (ocdaT-, CHINKAT-, CyIbdaT-, THIPOKCUI-
WOHBI, KATHOHBI aMMOHHMS W HMOHBI W3YYEHHBIX METAIJIOB, MPUCYTCTBYIOIIHME B BOIHBIX pacTBOpax
HEOPTaHUYECKUX BEUIECTB;

MPUMEHSITh OCHOBHBIC OIEPALMU MBICIUTEIILHOW JEATENbHOCTH — aHAIW3 W CHHTE3, CpPaBHEHHE,
000011IeHIe, CUCTEMATH3AIINIO, BBISIBICHUE MPUYMHHO-CIEACTBEHHBIX CBA3€H — NJIsl M3y4YEHUS CBOWCTB



BEIIECTB U XUMUYECKUX PEAKIIHiA, €CTECTBEHHO-HAYYHBIE METO/IbI MTO3HAHUS — HAOIO/ICHNE, U3MEPEHUE,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (peasibHbIM U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KosmuecTBo yacos
Ne HaumeHoBaHMe pa3iesioB U TeM K i JaekTpoHHbIe (UU(pPOBbHIE)
HTPOJILHBI KTHYECKH
n/n NPOrpamMMbl Bcero OHTPOT ¢ pa ccrme o0pa3oBaTte/ibHbIE PecypcChl
padoTbI padoThI

Paznen I.HepBOHa‘IaJH)HbIe XUMHUYECCKHUEC ITIOHATUSA

Xumusi — BaxkHasi 00J1acTh
1.1 €CTECTBO3HAHMS U IIPAKTUYECKOMN 5 2
NeSITeJIbHOCTH YeJIOBEKa

bu6mmorexa [JOK
https://m.edsoo.ru/7f41837¢

bu6mmorexa [JOK

1.2 BemecrtBa 1 XumMuyeckue peakiuu 15 1 https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Pasznen 2.Baxxneiimmue NMPEeACTABUTEC/IN HEOPraHUYE€CKUX BEIIECTB

21 Bosznyx. Kucnopoa. Ionsitie 00 6 bubmuoreka [IOK
’ OKCHIaxX https://m.edsoo.ru/7f41837¢
29 Bonopoa. Ilonsitue o kuciorax u ] 1 bu6mmoreka [IOK
COJISIX https://m.edsoo.ru/7f41837¢
23 Bona. PactBopsl. [lonsitue 06 5 1 1 bu6mmoreka [JOK
OCHOBAHHMIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 11 1 1 bubnuorexa [JOK
' COCAUHCHHI https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Pasznea 3.Ilepuoguueckuii 3axoH u [lepuoguveckas cucrema xumnuecknx 3jaemMeHToB /I. M. MenneneeBa. CtpoeHue aroMoB. XUMHYECKAs CBA3b.
OKHCIMTEIbHO-BOCCTAHOBUTE/IbHbIE PeAKINH

[Tepronnueckuii 3aKOH U

31 [Tepronnueckas cucTeMa XUMHYECKHUX 7 bu6mmorexa [JOK
’ snemenToB /1. 1. Menpaeneena. https://m.edsoo.ru/7f41837¢
Crpoenue atoma
39 Xumudeckas cBI3b. OKHUCIUTEILHO- ] ) bu6mmorexa [JOK

BOCCTAHOBUTEJIbHBIC PEAKITMH https://m.edsoo.ru/7f41837¢c



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

bu6mmoreka [IOK

Hroro no paspeny 15 https://m.edsoo.ru/71f41837¢
PesepBHOE BpeMms 3 bubmorexa LIOK
p p https://m.edsoo.ru/7141837¢

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 68 > >


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

9 KJIACC

Ne ni/m HanmenoBaHue pa3ieioB H TeM IPOrpaMMbl

Pa3znen 1.BenrecTBO U XUMHUYECKHE PeaKIIUU

HOBTOpeHI/Ie u yFJ'IY6J'IeHI/IC 3HaHUI OCHOBHBIX

L1 pa3zaenoB Kypca 8 kiacca

12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX
) peakuuii
DNEKTpOIMTHYECKAs AUCCOIMAIHS. XUMUYCCKUE

peakiuu B pacTBOpax

1.3

Hroro no paszaeny

Pa3zgen 2.HeMeTaJJIBI M X CO€IUHECHUS
OO0m1as XxapakTepuCTUKa XUMHYECKUX JIEMEHTOB

21 VIIA-rpynnel. ["anorenst

29 OO011as XapakTepUCTHKA XUMHUYECKUX HJIEMEHTOB
VIA-rpynmnsl. Cepa u €€ coeiuHeHus

23 OO0m1as XxapakKTepUCTUKa XUMHYECKUX JIEMEHTOB
VA-rpynnsl. A30T, pocdop 1 uX coeAMHEHUs
OO011as XxapakTepUCTHKa XUMHUYECKUX AJIEMEHTOB

24 IVA-rpynnel. Yriaepoa u KpeMHUR U X

COEIMHEHUS
Hroro no pazaeny

Pa3zgen 3.MeTa/lIbl M MX COCAUHECHUS

3.1 OO01Ire CBOMCTBA METAILIOB

3.2 Baxxuelinme MeTayuibl 1 UX CO€TUHEHUS

Hroro o pasaeny

Paznen 4.Xumusi u oOKpyskamomas cpeaa

KoanuecTBO 4acoB

Bcero

17

25

16

20

KonTtpoabHble
padoTbI

IIpakTnyeckue
padoTbI

DJIeKTpOHHbIe (LM (ppPOBbIE)
o0pa3oBaTe/IbHbIE PecypChl

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636
Bbu6mmorexa [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [JOK
https://m.edsoo.ru/7141a636

bu6mmoreka [JOK
https://m.edsoo.ru/7141a636

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636
bu6mmoreka [{OK
https://m.edsoo.ru/7f41a636

bu6mmoreka [{OK
https://m.edsoo.ru/7f41a636

bu6mmoreka [{OK
https://m.edsoo.ru/7f41a636

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636



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

bu6mmorekxa [JOK
4.1 BemectBa 1 Matepraisl B )KM3HU 4EJIOBEKA 3

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

HWroro no pazneny

3
P 3 bu6mmorekxa [JOK
C3CPBHOC BpEMA https://m.edsoo.ru/7141a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 7


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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
Ne T
eMa ypoka

n/n yp

1 [Ipenmet xumuu. Ponp XuMHUM B KU3HU YEJIOBEKA.
Tena u BewecTBa

2 [TonsiTue 0 MeToAaX MO3HAHUS B XUMUU
[Ipaktuyeckas pabora Ne 1 «IIpaBuna paGoTsl B

3 nabopaTopuu U IPUEMBI OOPAILICHUS C
71a00paTOPHBIM 000y IOBAaHHEM)

4 UYucrteie BemecTBa U cMecu. CriocoObl pa3ieneHus
cMecei

5 [TpaxTuueckas padota Ne 2 «Pa3nenenue cmecei
(Ha mpUMepe OUYUCTKU TTOBAPEHHOM COJIM )»

6 ATOMBI U MOJICKYJIbI

7 XUMUYECKHUE 3JIEMEHTBI. 3HAKU (CUMBOJIbI)
XUMUYECKHUX 3JIEMEHTOB

8 IIpocThie u cnoXHBIE BELIECTBA

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE
3aKOH MOCTOSHCTBA COCTaBa BEUIECTB. XUMUYECKas

10 dopmyiia. BaleHTHOCTh ATOMOB XUMHUYECKUX
3JIEMEHTOB

1 OTtHocuTenbHast arToMHasi Macca. OTHOCUTENbHAS
MOJIEKYJISIpHas Macca

12 MaccoBast 105151 XUMHYECKOTO 3JIEMEHTA B
COEJIMHEHUU

13 KonnuectBo BemectBa. Monb. Mossipast Mmacca

KoanuyecTBO 4acos

Bcero

KoHTpoJbHbIE
padoTbI

IIpakTHYeckue
padoTbI

Jara
HU3yYeHHus

JJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/IbHbIC PeCypChI

bubmnoreka LJOK
https://m.edsoo.ru/ff0d210c

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d227¢

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d23dc

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d26ca
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d28c8
bu6nmoreka [JOK
https://m.edsoo.ru/ff0d2a6¢
bubmnoreka LJOK
https://m.edsoo.ru/ff0d2be8
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2a6¢
bu6morexa [JOK
https://m.edsoo.ru/ff0d2d50

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2eae

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d323¢
bu6mmoreka [JOK
https://m.edsoo.ru/ff0d350c
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5230



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

DU3NYECKUE U XUMUYECKHUE ABICHUA. XUMUYECKas
peakius

[Ipu3Haku ¥ ycnoBHs MPOTEKAHHSI XUMUYECKUX
peaKkuuii

3aK0OH COXpaHEHUsI MACCHI BEIIECTB. XUMUYECKHE
ypaBHEHUS

Brruncienus konyecTBa, MacChl BEIIECTBA 110
YpaBHEHUSAM XUMUUYECKHUX PEaKIIUMA
Knaccudukanus XuMHYECKUX peaKIuii
(coenuHeHus, pa3IoKeHHs, 3aMeleHUsI, 0OMEHA)
M. B. JIoMOHOCOB — yU€HBIM-IHIIMKIONEIUCT.
O06o001IeHre U CUCTEMAaTH3aI|s 3HAHUIA
KonTponbnas padora Nel mo Teme «Bemiecta u
XUMUYECKHE PEAKIIHI

Bo3agyx — cmech razoB. CoctaB Bo3ayxa.
Kucnopon — snemeHT u ipocTtoe BeniectBo. O30H
du3nuecKue 1 XUMHUYECKHE CBOICTBA KUCIOpOaa
(peakuuu okucienus, ropenue). [lonstue 06
oKcHAaX

CniocoObI MoTy4YeHus: KUCIIOpo/ia B JabopaTopuu 1
IIPOMBILNUIEHHOCTH. [IpuMeHeHne Kkucnopoaa
TemtoBoit 3 (PeKT XUMUIECKON PEaKITUH, TOHITHE
0 TEPMOXHUMHUYECKOM YPaBHEHHH, DK30- U
SHAOTEPMUUYECKUX PEAKIIUAX

TorumBo (HedTh, yrois U MeTaH). 3arpsi3HEHHE
BO3]IyXa, CIIOCOOBI €ro MPpeA0TBpalleHHUs
[Ipaktrueckas pabota Ne 3 mo reme «Ilomyuenue u
coOMpaHue KUCIOPO/ia, U3YYCHHE €r0 CBOMCTBY
Bonopon — »aneMeHT v MpocToe BEIIECTBO.
Haxoxnenne B mpupoe

®dusnyuecKkue 1 XUMHIECKHE CBOMCTBA BOAOPO/IA.
ITpumenenne Bojiopoaa

TloHsaTHE O KHUCIIOTAaX U COJIIX

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d37fa

bubmuoreka [{OK
https://m.edsoo.ru/ff0d3al6
bu6mmorekxa [JOK
https://m.edsoo.ru/ff0d3b&8
bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5708
bubmmorexa [JOK
https://m.edsoo.ru/ff0d3f34
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d40c4
bu6mmorexa [JOK
https://m.edsoo.ru/ff0d4290
bubmnoreka LIOK
https://m.edsoo.ru/ff0d448¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4614

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d497a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4790

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d4c4a
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4ac2
bu6mmorexa [JOK
https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0

but6mmoreka [IOK
https://m.edsoo.ru/ff0d50d2



https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

CrniocoOsl nosty4eHus BOAOPOa B J1abopaTOpuu

[IpaxTuyeckas padora Ne 4 mo teme «Ilonxydenue u
coOupaHue BOIOPO/Ia, H3YUCHHE eT0 CBOMCTBY

MousipHblii 00BEM ra3oB. 3aKOH ABOrapo

Beruncnenus 00bEMa, KOJIMUECTBA BEIIECTBA rasa
I10 €ro U3BCCTHOMY KOJIMYCCTBY BCUICCTBA UJIN
00BEMY

Brruncnenus 00bEMOB ra3oB 110 ypaBHEHUIO
peakIuy Ha OCHOBE 3aKOHA OOBEMHBIX OTHOIICHHIA
ra3oB

dusnueckue U XUMUYECKHE CBOMCTBA BOJIEI

CoctaB ocHoBanui. [ToHsTHE 00 MHIMKATOpaX

Bopa xak pactBoputens. Hacelennsie u
HEHACBIIIEHHbIE pacTBOpbl. MaccoBas 107s
BELIECTBA B pacTBOpE

[IpakTuueckas pabora Ne 5 o teme
«IIpuroroBiieHne pacTBOPOB C ONPEAEIEHHON
MAaCCOBOM J0JIel paCTBOPEHHOTO BEILIECTBA»

KontponsHast padota Ne2 o reme «Kucmnopo.
Bonopoa. Boga»

Okcupl: cocTaB, Kiaccu(uKaIys, HOMEHKIATypa

[Tomy4yenue u XUMHYECKHE CBOMCTBA KUCIOTHBIX,
OCHOBHBIX U aM()OTEPHBIX OKCHIOB

OcHoBaHusI: cOCTaB, Ki1accudukarus,
HOMEHKJIaTypa

[TonydyeHue u XuMHU4YECKHE CBOMCTBA OCHOBAHUM

Kucnotsr: cocras, kinaccudukaims, HOMEHKIATypa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0

bubmuoreka [{OK
https://m.edsoo.ru/ff0d4{42
bu6mmorekxa [JOK
https://m.edsoo.ru/ff0d542¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d55a0

bubmnoreka LJOK
https://m.edsoo.ru/ff0d5708

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d587a
bubmmorexa [JOK
https://m.edsoo.ru/ff0d59¢2

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d5b40

bub6mmorexa [JOK
https://m.edsoo.ru/ff0d5eba

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d6342
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d664e
bub6morexa [JOK
https://m.edsoo.ru/ff0d664¢
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d67ca
bu6mmoreka [JOK
https://m.edsoo.ru/ff0d67ca
bu6mmoreka [IOK
https://m.edsoo.ru/ff0dfee2



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
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[Tomy4yenne 1 XUMHYECKHUE CBOMCTBA KUCIOT

Counu (cpenHue): HOMEHKIIATypa, CIOCOObI
MOJTYYCHHUSI, XHMUUECKHE CBOMUCTBA

[IpakTuueckas padora Ne 6. Pemenue
9KCHEPUMEHTAIBHBIX 3a71a4 10 TeMe «OCHOBHBIE
KJIACChl HEOPTAaHUYECKUX COCTUHECHUI

I'enernueckas cBsI3b MCXKIY KilacCaMu
HCOPIraHHMYCCKUX COCOUHEHMI

O0001IEHNE U CUCTEMATHU3allNs 3HAHUH

KonTponpHas padora Ne3 no teme "OcHOBHBIC
KJIACChl HEOPTaHUYECKUX COCAMHECHUMN"

ITepBble MONBITKY KJIAaCCU(PUKALNN XUMUUECKUX
aneMeHTOB. [IoHATHE O Tpynnax cXOAHbIX
3JIEMEHTOB

[Tepnoanueckuii 3akoH u [lepnoanueckas cucrema
xumuueckux 3semenToB J[. . Menneneera

[Tepuoasl, rpymIIbl, MOATPYIIIBI

Crpoenue atoMoB. CocTaB aTOMHBIX SJIEP.
N3oronsl

CtpoeHue 2JIeKTPOHHBIX 000JI0YEeK aTOMOB
anemMeHToB llepuoanueckoii cucremsr . M.
Meuneneena

XapakTepucTHKa XUMHUYECKOT0 3JIEMEHTA T10 €ro
nostoxkenuto B [lepuoguueckoint cucreme /1. 1.
Meuneneena

3nauenue [leprnoanueckoro 3akoHa 1Jig pa3BUTHS
Hayku U npaktuku. [[. . MenaeneeB — y4é€HbIN,
MeJaror ¥ rpax1aHuH

PeseprubIil ypok. O6001IeHHE U CUCTEMATU3AIIHS
3HaHu# / Beepoccuiickast mpoBepodHas pabota

KonTponpnas padora Ne4 o teme «CtpoeHue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0dfee2

bubmuoreka [{OK
https://m.edsoo.ru/00ad9474

bu6mmorexa [JOK
https://m.edsoo0.ru/00ad9b7c

bubmnoreka LJOK
https://m.edsoo.ru/00ad9as50
bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2
bu6mmorexa [JOK
https://m.edsoo.ru/00ad9ela

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

bubmnoreka LJOK
https://m.edsoo.ru/00adas52c¢
bu6mmoreka [JOK
https://m.edsoo.ru/00adasS2c
bub6mmorexa [JOK
https://m.edsoo.ru/00ada342

bu6mmoreka [IOK
https://m.edsoo.ru/00ada6bc

bu6mmoreka [IOK
https://m.edsoo.ru/00ada824

bu6mmorexa [JOK
https://m.edsoo.ru/00ada96e

bu6mmoreka [IOK
https://m.edsoo.ru/00adb33¢c

bu6nmorexa [JOK



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
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68

atoma. XuMHU4ecKas cBs3by» / Beepoccuiickast
npoBepouHas paboTa

aﬂeKTpOOTpI/IHaTCHBHOCTL aTOMOB XMMHUYCCKHUX
3JICMCHTOB

HMNonnasa xumudeckas CBA3b

KoBasnenTHas noyisipHasi XuMu4ecKas CBs3b
KoBanentnas HenossipHasi XUMUYECKast CBSI3b
CreneHb OKUCICHUS
OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKLIMHI

OKHUCIINTEIN U BOCCTAHOBUTEIHU

PesepBHblil ypok. O0600I1IEHHE U CUCTEMAaTHU3aINS
3HaHu# 1o TeMe «CTpoeHue aroma. XUMHIECKast
CBSI3b»

PesepBHbIif ypok. O0001ICHHE B CHCTEMAaTH3aUs
3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

https://m.edsoo.ru/00adb486

bubmuoreka [{OK
https://m.edsoo.ru/00adaab8
bu6mmorekxa [JOK
https://m.edsoo.ru/00adac34
bu6mmoreka [JOK
https://m.edsoo.ru/00adaab8
bubmmorexa [JOK
https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
https://m.edsoo.ru/00adae28
bu6mmorexa [JOK
https://m.edso0.ru/00adb076
bubmnoreka LIOK
https://m.edso0.ru/00adb076

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

Ne i/

10

11
12

Tema ypoka

[Iepuonnueckuii 3akoH. [lepuonnueckas
CHCTEeMa XUMHYECKuX aneMeHToB /1. W.
MenneneeBa

3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB
XUMHYECKHX 3JIEMEHTOB ITEPBBIX TPEX
NEePUOJIOB

Knaccudukanus u HoMeHKIaTypa
HEOPTraHWYECKUX BEIIECTB

Bunsl xuMu4eckoil CBA3U U TUIIEI
KPUCTAJUIMYECKUX PEIIETOK

KoHntponbhas padora Nel o teme
«IToBTOpEHUE U yriayOlieHHe 3HaHUI
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiaccay
Knaccudukanms XumMruaecKkux peakiiuii mo
pa3IMYHbIM NIPU3HAKAM

[lonsTHE O CKOPOCTH XMMHYECKON PEAKIIUH.
[ToHsiTHE O TOMOTEHHBIX U FE€TEPOTr€HHBIX
peaxkuusax

[ToHsiTHE O XUMUUECKOM PAaBHOBECHH.
@DakTOpPBI, BIUAIOIINAE HA CKOPOCTh
XUMUYECKOW PEaKLIUU U MOJIOKEHNE
XMMHYECKOTO PABHOBECHUS
OKHCINTENBHO-BOCCTAHOBUTEIIBLHBIE
peakuuu

Teopus 3IEKTPOIUTUYECKON JUCCOLMAIIIH.
CunbHbIE U clTa0ble AIEKTPOIIHUTHI

HNouHble ypaBHEHUS peaKkIuid

XUMHUYECKHE CBOMCTBA KUCJIOT U OCHOBAHUM

KoaunuyecTBO 4acoB

Bcero

KonTtposabHbie
padoTbI

IIpakTnyeckue
padoThI

ara
U3y4eHust

DJIeKTpPOHHbIe U (ppoBbIE
o0pa3oBaTe/bHbIE PeCypChl

but6mmoreka [JOK
https://m.edsoo.ru/00adb59¢e

but6mmoreka [JOK
https://m.edsoo.ru/00adb6b6

but6mmoreka [JOK
https://m.edsoo.ru/00adb7¢2
bu6nuoreka [JOK
https://m.edsoo.ru/00adbac6

but6mmoreka [JOK
https://m.edsoo.ru/00adbcb0

but6mmoreka [JOK
https://m.edsoo.ru/00adbe9a

bub6mmoreka [IOK
https://m.edsoo.ru/00adc28c

bu6mmoreka [IOK
https://m.edsoo.ru/00adcade

but6mmoreka [JOK
https://m.edsoo.ru/00adcd68

bubnunorexa [JOK
https://m.edsoo.ru/00add448

but6mmoreka [IOK



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

13

14

15

16

17

18

19

20

21

22

23

24

25

B CBETE MpEJCTaBICHUMN 00
3HeKTpOHI/ITquCKOﬁ Jaucconualmin

XHUMHYECKHE CBOMCTBA COJIEN B CBETE
MIPEACTABICHHUH 00 3JIEKTPOTUTHIECKOM
IUCCOIMAIIUNA

[TonsaTue o rusmponnse conen

O0001IEHUE U CUCTEMATU3ALIUS 3HAHUN

[Ipaktuueckas padota Ne 1. «Pemenue
HKCIIEPUMEHTAJIbHBIX 3a1a4»

Kontponsnast padora Ne2 o reme
«DNEKTPOIUTHYECKAS AUCCOLUALIUSL.
XUMHUYECKUE PEAKIIUH B PACTBOPAX»

OO6m1as XxapakTepuCTHKa rajJoreHoB.
XUMHUYECKUE CBOMCTBA Ha NMPUMEPE XJIOpa

XmopoBogopoa. CosisiHast KHCIIOTA,
XUMHYECKHE CBONCTBA, MOyYCHHE,
IIPUMEHEHUE

[IpakTuueckas pabora Ne 2 o teme
«ITomyuyeHue CoNsIHON KUCIIOTBL, U3yYEHUE €€
CBOMCTB»

Brrurcnenus o ypaBHEHUSIM XUMHUYECKUAX
peaKIui, eciu OJ1H U3 PEareHTOB JIaH B
U30bITKE

OO6mras xapakrepucTrka 3J1eMeHToB VIA-
y0) 2000131

AnnoTponHbie MOIU(MUKALIUU CEPHI.
Haxoxnenue cepsl U €€ COETUHEHUN B
npupojie. XMMHUECKHE CBOMCTBA CEephI
CepoBoaopoj, cTpoeHue, Pu3ndecKue u
XUMHYECKHE CBONCTBA

OKCI/IIILI CCPHI. CCpHaH KHCJI0Ta, (I)I/ISI/ILIGCKI/IC
U XUMHYCCKHEC CBOI\/IICTBa, IIPUMEHCHUC

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

but6mmoreka [IOK
https://m.edsoo.ru/00add8b2

bubmuorexa [JOK
https://m.edsoo.ru/00add9d4
bu6mmoreka [IOK
https://m.edsoo.ru/00addd12
bu6nmoreka [IOK
https://m.edsoo.ru/00addbfa

bu6nuoreka [IOK
https://m.edsoo.ru/00addecO

bubmuorexa [JOK
https://m.edsoo.ru/00addfe2

bubmuorexa [JOK
https://m.edsoo.ru/00ade104

bubmuorexa [JOK
https://m.edsoo.ru/00ade348

bu6nunoreka [JOK
https://m.edsoo.ru/00ade4 88

bub6mmoreka [IOK
https://m.edsoo.ru/00ade64a

but6mmoreka [IOK
https://m.edsoo.ru/00ade64a

but6mmoreka [IOK
https://m.edsoo.ru/00ade802

bu6nunorexa [IOK
https://m.edsoo.ru/00adea28



https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28

26

27

28

29

30

31

32

33

34

35

36

37

XYMUYECKUE peaKlny, JIekKaIIle B OCHOBE
IMPOMBIIIJICHHOT'O cn0c06a MOJIyUCHUA
CEpPHOM KUCIOThl. XUMUYECKOE 3arpsi3HEHUE
OKPYKAIOILIEH Cpeibl COEAUHEHUSIMH CEPbI

Brruncnenue MaccoBoi 107U BBIXOAA
IPOAYKTA peaKuu

OO0m1as xapakTepucTruKa 3JIeMeHTOB V A-
rpymnmsl. A30T, paCIpOCTpaHEHUE B IPUPO/IE,
du3nUecKre 1 XUMHYECKHE CBOMCTBA
AMMHUaK, ero Gpu3nYecKue 1 XuMHYEeCKue
CBOWCTBA, [1OJTy4Y€HHE U IPUMEHEHUE

[Tpaktuueckas padota Ne 3 o Teme
«ITomydyeHune aMmmuaka, U3y4yeHue ero
CBOMCTB»

A3oTHas KucoTa, e€ pusndeckue u
XUMHUYECKUE CBOUCTBA

Hcnonp3oBanne HUTPATOB U COJICH aMMOHUS
B KaY€CTBE MUHEPAJIbHBIX Y100pEHUH.
XUMHUECKOE 3arps3HEHUE OKpYKaroIen
Cpelbl COeIMHEHHSIMH a30Ta

®docdop. Oxcua pochopa (V) u pochopnas
KHCIIOTa, (PU3NYECKHE U XUMHUECKUE
CBOMCTBA, ITOJIyYEHUE

Ucnonb3oBanue ¢pocdaToB B KauecTBe
MHUHEpaJIbHBIX YA0OpeHUA. 3arpsi3HeHne
IpUPOIHOI cpeabl hochaTamu
VYriepoa, pacipocTpaHeHHe B IPHPOJIE,
du3nyeckre 1 XUMUYECKHE CBOMCTBA
Oxcuppl yraeposa, ux Gu3ndeckue u
XHUMHUYECKHE CBOMCTBA. DKOJIOTHIECKUE

HpO6J’I€MBI, CBA3aHHBIC C OKCHAOM YTJICPOaa
(IV)

VYroapHasg KUCIOTa U €€ COJIN

bu6nunoreka [IOK
https://m.edsoo.ru/00adec8a

bubmuorexa [JOK
https://m.edsoo.ru/00adec8a

bubnunoreka [JOK
https://m.edsoo.ru/00adeeab

but6mmoreka [JOK
https://m.edsoo.ru/00adf004

but6mmoreka [JOK
https://m.edsoo.ru/00adf180

but6mmoreka [JOK
https://m.edsoo0.ru/00adf306

but6mmoreka [JOK
https://m.edsoo.ru/00adf518

bubnuoreka [JOK
https://m.edsoo.ru/00adf68a

bub6mmoreka [IOK
https://m.edsoo.ru/00adfc20

bub6mmoreka [IOK
https://m.edsoo.ru/00adfd9c

bu6mmoreka [IOK
https://m.edsoo.ru/00adfebe

bub6mmoreka [IOK
https://m.edso00.ru/00aec006¢



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
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45
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49

50
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[Tpaktuueckas padota Ne 4 o Teme
"IlosrydyeHne yrieKuciioro rasa.
KauecTtBenHas peakius Ha kKapOOHAT-HOH"

HepBOHaLIaJ'II)HBIC MTOHATHS 00 OpraHu4YCCKUX
BCHICCTBAX KAK O COCAMHCHUAX YIJICpOda

Kpemuuii u ero coeguHeHust

[IpakTuueckas pabora Ne 5. Pemienue
SKCHEPUMEHTAIIbHBIX 33]1a4 110 TEME
«BaxkHen1e HeMeTaUIbl U UX COSIUHEHUD

Kontponsnast padora Ne3 o reme
«Baxneilue HeMeTauIbl ¥ UX COSAMHEHUS
OO011ast XapakTepUCTHKa XUMUYECKUX
3JIEMEHTOB — METaJUIOB. MeTajuinyeckas
CBSI3b U METAJNINYECKasi KPUCTAILITMYECKas
peméTka. PU3NYECKUE CBOMCTBA METAJLIOB
XHUMHUYECKUE CBOMCTBA METAJUIOB.
DIJIEKTPOXUMHUYECKUH PsiJ HAIIPSIKCHUI
METaJIOB

O6111e cnocoObl MOTyYeHHUs METAJLIOB.
CrutaBel. BerauciieHus mo ypaBHEHUSIM
XUMHUYECKUX PEaKLuil, eCIi OJIUH U3
pEareHToB COAEPKUT MPUMECH

[TonsTHE O KOPPO3UU METAIIIOB
[llenouHbIe METAIITBI

OI(CI/IIILI U TUAPOKCUIABI HATPUA U KaJIUs

[llenoyHoO3eMeNbHBIC METAJIIBI — KAIbIUN 1
MarHum

Baxueiinine coeIMHEHNS KaJIbIIN

O00011eHne 1 CUCTEMATU3AINS 3HAHUHN

bubmuorexa [JOK
https://m.edso00.ru/00ae027¢

bubmuorexa [JOK
https://m.edsoo.ru/00ae054¢

bu6nuoreka [IOK
https://m.edso00.ru/00ae080a

bubnuorexa [JOK
https://m.edso00.ru/00ae0bf2

bubmuorexa [JOK
https://m.edsoo.ru/00ae0el8

bubmuorexa [JOK
https://m.edsoo.ru/00ael103e

bu6nuoreka [IOK
https://m.edsoo0.ru/00ael156

bu6mmoreka [IOK
https://m.edsoo.ru/00ael 156

but6mmoreka [IOK
https://m.edsoo.ru/00ael1278
bubnmoreka [IOK
https://m.edsoo.ru/00ae14b2
bu6mmoreka [IOK
https://m.edsoo.ru/00ae14b2
bubnmoreka [IOK
https://m.edsoo.ru/00ael5e8

bubnunorexa [JOK
https://m.edsoo.ru/00ael 5e8



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
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KécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUs

[IpakTuyeckas padora Ne 6 o reme

"YKécTkocTb BOABI U METOBI €€ yCcTpaHeHus"

AJTIOMUHUHT

AmporepHble cBOICTBa OKCHIA U
TUIPOKCHIA

Kemneso

Oxkcupl, THAPOKCUIBI U conr kenesa (1) n
xenesa (I11)

O000111eHrE U CUCTEMATU3ALIMS 3HAHUN

[IpakTuueckas pabora Ne 7. Pemenue
JKCIIEPUMEHTAJIBHBIX 3324 10 TEME
«Baxueunime MeTauibl U UX COEINHEHUI»

Brruucnenus no ypaBHEHHUSIM XUMHUYECKUX
peaxkLtii, €ClIM OJIMH U3 PEareHTOB JaH B
U30BITKE WU COACPKUT IPUMECH.
Brruucnenus MaccoBOM 10U BbIXOAA
IIPOJIYKTa PEAKIINH

O00011IeHHE U CUCTEMATU3ALINS 3HAHUN

KoHnTtponbHas padota Ne4 o Teme
«BakHeHIme MeTajlIbl U UX COeTUHEHUS

BemectBa u MmaTrepualibl B IOBCEHEBHOM
JKU3HM YEJIOBEKA

XHUMHYECKOE 3arps3HEHNE OKPYIKAIOIIEH
Cpebl

Ponp xvMuu B pelieHnn SKOJOTUYECKUX
mpo0iemM

Peseprubiil ypok. O6001IeHNE U
cucTeMaTu3alus 3HaHUI

but6mmoreka [IOK
https://m.edsoo.ru/00ae1886
bubmuorexa [JOK
https://m.edsoo.ru/00aelaed
bubmuoreka [JOK
https://m.edsoo.ru/00aelc64
bu6nuoreka [IOK
https://m.edsoo.ru/00aclc64
bubmuorexa [JOK
https://m.edso0.ru/00ae1d86
bu6numoreka [IOK
https://m.edsoo.ru/00ae35e6
bubnuorexa [JOK
https://m.edsoo.ru/00ae35e6

bubmuorexa [JOK
https://m.edsoo.ru/00ae3de8

bu6nmoreka [IOK
https://m.edsoo.ru/00ael1750

bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64
bubnmoreka [IOK
https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
https://m.edso0.ru/00ae3£50
but6mmoreka [IOK
https://m.edsoo.ru/00ae4270
bubnunorexa [JOK
https://m.edsoo.ru/00ae4270
but6mmoreka [IOK
https://m.edsoo.ru/00ae0d0a



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

PesepBHbIif ypok. O60011IeHIE 1 bubnuoreka [JOK
CUCTeMAaTH3AIHsI 3HAHHUA https://m.edsoo.ru/00adb33c

PesepBHblit ypok. O0001IeHNE U bubnuoreka [IOK
CUCTEeMaTH3aIHs 3HAHUH https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
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https://m.edsoo.ru/00adb33c
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MPOBEPSAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA OCHOBHOU

OBPA3OBATEJIbHOM ITPOT'PAMMBI

8 KJIACC

Kon
NPOBEPAEMOro
pe3yJbTara

1

1.1

1.2

1.3

1.4
1.5
1.6

1.7
1.8
1.9

1.10

2.1

2.2
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2.4

2.5

2.6

2.7

IIpoBepsiemble MpeAMeTHBIE Pe3yJbTAThl OCBOEHHS OCHOBHOH 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI'0 00111ero 00pa30BaHUsA

IIo Teme: «HGpBOHa‘-IaJ'H)HI)Ie XUMHNYECKUEC ITOHATHSI»

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSITHUHA: aTOM, MOJEKYJa, XUMUYECKHUM
JIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMech (OJHOPOAHAA U
HEOJIHOPO/HAsl), BaJEHTHOCTb, OTHOCUTENIbHAsl aTOMHasi M MOJEKyJsIpHas Mmacca,
KOJMYECTBO BELIECTBA, MOJb, MOJSpHas Macca, MaccoBas JOJs XUMHUYECKOIO
9JIEMEHTA B COCIMHEHHMHU, MOJSIPHBIA O00BEM, XMMHUYECKas peakius, Kiaccupuranus
peaKIuil: peakiuy COCANHEHUS, PEAKIIMK Pa3JI0KEeHUsI, PEaKIUH 3aMEILECHUs, PEaKUU
oOMeHa, 9K30- M SHIAOTEPMUYECKUE PEaKLUH, TEIyIoBoi 3¢ddekr peaknuu, pactBop,
MaccoBas J10Jis BeulecTna (IIPOLIeHTHAs! KOHIIGHTpAIHsl) B pacTBOPE

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKHX IOHATUH M INPUMEHATH JTU
MIOHATHUS IIPU ONMCAHUU BELIECTB U UX MPEBPALLCHUN

WCIIOJIb30BaTh XHMHYECKYI0 CHUMBOJIMUKY JJIsI COCTaBlieHUS (OpPMYINl BEIIECTB H
YpaBHEHUN XUMHUUYECKUX PEaKIUi

pacCKpbIBaTb CMBICII 3aKOHOB COXpPaHCHHA MACChl BCHICCTB, IMOCTOAHCTBA COCTaBa,
ATOMHO-MOJICKYJIAPHOI'O YUYCHHUA, 3aKOHA ABoraz[po

onpeCaAciIATh BAJICHTHOCTb aTOMOB 3JICMCHTOB B 6I/IHapHBIX COCAUMHCHUAX

KJIacCU(PUIIUPOBATh XUMUYECKUE peakiuu (10 YUCIYy M COCTaBy YYacTBYIOIIUX B
peaKkluu BEUIeCTB, M0 TEIIOBOMY 3D dexTy)

BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB

BBIYHUCIISITH MACCOBYIO JOJII0O XUMHUYECKOTO dJIEMEHTa TI0 ()OopMyJIe COSTUHEHNS,
BBIUNCIISITH MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE

MPUMEHSITh E€CTECTBEHHOHAYYHBIE METOJbl TO3HAHHMS — HAOIIOJIEHUE, W3MEpeHHe,
MOJIETUPOBaHUE, SKCIIEPUMEHT (pealibHbIM U MBICIIEHHBIN)

ITo Teme: «BaxkHeilme npeacTaBUTENN HEOPTaHUYECKUX BEIIECTBY

pPacKpbIBaTh CMBICTI OCHOBHBIX XMMHYECKHUX TMOHATHMA: OKCHJI, KUCIIOTa, OCHOBAaHUE,
COJIb

ONpEeNENATh MPUHAJICKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIAacCy COEIUHEHUW IO
dhopmymam

KJIaccu(UIMPOBaTh HEOPTaHMUECKUE BEIECTBA

XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XUMHUYECKHE CBOWMCTBA BEIIECTB Pa3TUYHBIX
KJIaCCOB,  TOATBEpXKJIass  ONHWCAHWE TMPUMEpPaMH  MOJEKYJSPHBIX  ypaBHEHHI
COOTBETCTBYIOIIMX XUMUYECKUX PeaKUun

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kay€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH MPOTEKAHNS XUMHUECKUX MPEBPALICHUH B Pa3IUYHBIX YCIOBUAX
cleoBaTh IMpaBWJIaM TMOJb30BAaHUS XUMHYECKOW TMOCyIoil U J1abopaTopHBIM
o0opyOBaHHEM, a TaKXkKe MpaBHJIaM OOpAIEHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKLIHSMHU IO BBIOJHEHUIO JTa00PAaTOPHBIX XUMUYECKUX OMBITOB MO MOJYyYEHHUIO
U COOMpaHWIO Ta3000pa3HBIX BEIIECTB (BOIOPOAAa M KHCIOPOAA), MPUTOTOBICHUIO
pacTBOPOB € ONpPEACIEHHON MAaCCOBOM J10JIEl pacTBOPEHHOTO BEILIECTBA, MJIAHUPOBATH
U MPOBOJAUTH XMMHUYECKUE SKCIEPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB ILEJIOUEH U
KHCJIOT C TIOMOIIbIO HHAUKATOPOB (JIAKMYC, (eHOIPTATICHH, METHIIOPAHK H JJPYTHE)

MIPOBOJIUTH PACYETHI 10 YPABHEHUIO XMMUYECKON PEAKLIUU
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9 KJIACC

Kon
NpoBepPsIeMOro
pe3yJibTara

1
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ITo teme: «Ilepuoanueckuii 3akoH u [lepuoauueckas cucTeMa XUMUYECKUX 3JIEMEHTOB
. WN. MenneneeBa. CrpoeHue aTromMoB. Xumuueckass CBs3b. OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIC PEAKIIHI

PACKpbIBATH CMBICII OCHOBHBIX XUMHUYCCKHUX MMOHSATHH: AApPO aToMa, BHGKTpOHHLIfI cIIoi
aToMa, aTOMHas Op6I/ITaHB, paanyc aToMa, XUMHUYCCKaAs CBA3b, IMNOJAPHASA WU HCIIOJISIPHAA
KOBAJICHTHAA CBA3b, JJICKTPOOTPHULATCIBHOCTh, MOHHAA CBsA3b, MOH, KaTHOH, aHWOH,
CTCIICHb OKHCJICHUA

KJ'IaCCI/I(bI/ILII/IpOBaTL XHUMHUYCCKUC 3JICMCHTLI

ONKCBHIBaTh M XapakTepuszoBaTh Tabmuunyio (opmy Ilepuoanyeckoir cuctembl
XMMHUYECKHX 3JIEMEHTOB: pPa3jnyaTh MOHATHS «rjaBHas mnoArpymnna (Arpynmna)» u
«mobouHas noarpynna (brpymnmna)», «Maiibie» U «00JIbIINE) NEPUOIbI

packpbeiBath cMbica [lepuogmveckoro 3akona /.M. MenzaeneeBa: AeMOHCTPUPOBATh
MMOHUMAHUE TMEPUOANYECKON 3aBUCUMOCTH CBONCTB XUMHUYECKHX D3JEMEHTOB OT HUX
nosnoxkenus B [lepuoanueckon cucreme

COOTHOCUTH 0003HauYeHUs, KOTOpble uMeroTcs B tabnuue «llepuognueckast cucrema
xuMudeckux anemeHtoB J[.M. MeHneneeBa» € YHCIOBBIMH XapaKTEPUCTUKAMU
CTPOCHHSI aTOMOB XHMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsia sapa, oOllee Yucio
AJIEKTPOHOB U PACNpPEAEIEHUE UX 10 IEKTPOHHBIM CIIOSIM)

OIpCACIIATh CTCIICHb OKHUCJICHUA 3JICMCHTOB B 6I/IHapHBIX COCAUMHCHUAX

OIPCACIIAATE BUI XHUMHUYECKOM CBS3HU (KOBaJ]eHTHaH u I/IOHHaH) B HCOPTraHUYCCKUX
COCAUMHECHUAX

IIpoBepsiemble peAMeTHbIE Pe3ybTAaThl 0CBOCHHSI OCHOBHOM 00pa3oBaTe/IbHOM
NPOrpamMMbl OCHOBHOI0 00111ero 00pa3oBaHus

ITo Teme: ((BCH_IeCTBO U XUMHYCCKasA pCaKIus»

pacKpbIBaTh CMBICII OCHOBHBIX XHWMHYECKHX TOHSITHUW: pacTBOpP, SIECKTPOJHUTHI,
HEIJIEKTPOJIUTHI, AJIEKTPOJUTHYECKAsT JTUCCOIMAIUs, PEaKIMd HMOHHOro OOMEHa,
KaTaiu3aTop, XMMHYECKOE pPAaBHOBECHE, OOpaTHMMbIe W HEOOpaTHMbIC PEaKIIUH,
OKHCJIMTEIbHOBOCCTAHOBUTEBHBIE ~ PEAKUHUH,  OKHUCIWTENb,  BOCCTAHOBUTEID,
OKHCJIEHHE W BOCCTAHOBJICHHE, aJUIOTPOIHUs, aM(OTEepHOCTh, XUMHUYECKas CBSI3b
(koBajJieHTHAsl, HWOHHAs, METAJUIMYECKas), KpUCTaJUIMUecKash pemeETKka, CIUIaBbl,
CKOpPOCTh XUMHYECKOW peaKIuu

HIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XHUMHUYCCKHX MOHATHH U IPUMEHATh OTHU
MMOHATHA IIPU OIIMCAHWHU BCHICCTB U UX HpeBpaH_ICHI/Iﬁ

COCTABJISITh YPABHEHUSI DJIEKTPOJMTHUYECKOM AMCCOLMALIMM KHCIOT, WIeNo4Yell u
COJICH, TIOJIHBIE ¥ COKPAIIEHHBIC YPaBHEHUS PEaKIIMi HOHHOTO OOMEHa

PaCKpBIBATE CYIIHOCTH OKHCJIIMTCIBbHO-BOCCTAHOBUTCIBHBIX peaKum”I oCpeaACTBOM
COCTAaBJICHUS 3JICKTPOHHOI'O OajaHca dTHX peaKHI/Iﬁ

MPOBOAMTH PACUETHI 10 YPABHEHUIO XUMUYECKON peaKkiiuu
[To Temam: «HemeTamibl 1 UX COeUHEHUS» U «MeTalIbl U UX COeTUHEHUS

XapaKTepu30BaTh (OMUCHIBATH) OOImME W cHenupUIECKUe XHMHUUYECKHE CBOMCTBA
MPOCTBIX U CJIOKHBIX BCHICCTB, MOATBCPKAAA ONMMCAHUC ITPUMCPAMU MOJICKYJIAPHBIX
Y MOHHBIX YPAaBHEHHI COOTBETCTBYIOIINX XHMUYCCKHX PEaKITHit

COCTABIISATh YPAaBHEHUS PEAKIMU, IMOATBEPIKAAIONINX CYIIECTBOBAHNE T€HETUYECKOM
CBA3H MCXKAY BCIICCTBAMM PA3JIUMYHBIX KJIACCOB

IIPOIrHO3UPOBATDH CBOMCTBA BCIICCTB B 3aBUCHUMOCTH OT HMX CTPOCHHA, BO3BMOXHOCTH



24

2.5

3.2

MPOTEKaHUsl XMMHUECKUX MPEBPAIICHNUN B PA3INYHBIX YCIOBUIX

ClIe0BaTh MpaBWJIaM [OJb30BaHUS XUMHUYECKOM TMOCYJ0oM U J1ab0paToOpHBIM
0o0opyI0BaHHEM, a TaK)Ke MpaBUIaM OOpAaLIeHUs C BELIECTBAMU B COOTBETCTBHM C
WHCTPYKIHSMH TI0 BBITTOJHEHHUIO JTAOOPATOPHBIX XMMUYECKHX OIBITOB I10 TIOJTYYEHUIO
U cOOMpaHMIO ra3000pa3HbIX BEUIECTB (AMMHUAKa U YTIIEKUCIIOTO ra3a)

NPOBOANTH PEAKIMH, OATBEPKAAIOINE KAYeCTBEHHBI COCTAB PA3IMYHBIX BEIIECTB:
pacrno3HaBaTh OIBITHBIM NYTEM XJIOpUI-, OpoMHUJ, HOAUA, KapOoHaT, ¢ocdar,
CUJIMKAT, CyJabhaT, TUIPOKCUIMWOHBI, KATHOHbI AMMOHHS, HOHBI M3YYEHHBIX
METaJUIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEIIECTB

[To Teme: «XuMHS 1 OKpY>Karolas cpeia»

pacKpbIBaTh CMBICI OCHOBHBIX xumudeckux nonsatui: IIJIK BemecTtBa; xoppo3us
METaJJIOB

MPUMEHSTh OCHOBHBIC OIEPALIMU MBICIUTEILHONU EATEIbHOCTH — aHAJIU3 U CHUHTE3,
CpaBHEHHE, O0OOIICHHE, CHCTEMAaTH3allUI0, BBISBICHHE TPUYUHHO-CIICICTBEHHBIX
CBA3€M — Ui U3y4YeHHUsS CBOMCTB BEUIECTB U XUMHUYECKUX pEaKIuil;
€CTCCTBCHHOHAYYHBIC =~ METOJbI  TO3HAaHWUS —  HAONIOJICHWE,  HW3MEPCHHE,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (PeasbHbIi U MBICICHHBIN)

ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

8 KVIACC

Kon
1

1.1

1.2

1.3

1.4

1.5

1.6

1.7

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
IlepBoHavanbLHBIE XUMUYECKUE TTOHSITHUS

[Ipenmer xumuu. Ponb XMMHUM B KU3HU 4YeJIOBEKAa. XUMHS B CUCTEME HayK. Terna u BelecTna.
DuU3NYECKNE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB

[TonsTre 0 MeTonax Mo3HaHUS B XuMHH. YuCThie BemecTBa u cMecu. CriocoObl pa3ieiieHus
cMecen

ATOMBI ¥ MOJIEKYJIbl. XUMUYECKHE 37eMEHThl. CUMBOJIBI XMMUYECKHX 371eMeHTOB. [IpocThie
CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUYEHUE

XuMu4deckas (I)OpMYJ'Ia. BaneHTHOCTE aTOMOB XMMUYECKHX DJIEMEHTOB. 3aKOH IOCTOSHCTBA
coctaBa BemlecTB. OTHOcHUTEIbHAs aToMHas Macca. OTHOCHTEILHAs MOJICKYJIsIpHasd Macca.
MaccoBas A0JIs XUMHYECKOI'0 3JI€MEHTa B COeTMHEHUH

KonuuectBo BemectBa. Monbs. Monsipuas macca. B3auMocBsi3b KoJau4ecTBa, Macchl M 4HcCiia
CTPYKTYPHBIX €IUHUIL BemecTBa. Pacuérel mo opmysiaMm XUMHYECKUX COCTMHEHHI

Ou3nMYecKMe M XUMHUYECKHE SBIICHHUS. XUMHYECKas peakuuss W €€ NpU3HaKh. 3aKOH
COXPaHEHHUs MacChl BellecTB. XUMHUUYECKUE ypaBHeHUs. Knaccudukanus XuMU4ecKuX peakiui
(coenuHeHws1, pa3IoKeHUs, 3aMEIICHUsI, 0OMEHA)

XUMUYECKUI 3KCIEPUMEHT: 3HAKOMCTBO C XHMHYECKOM IMOCYJ0M, C MpaBuiIamMu pabOThl B
nabopatopun M npuéMaMu oOpalieHus ¢ J1abopaTOpHbIM O0OpYJIOBAHUEM, H3y4YE€HUE W
onucaHue (U3NYECKHX CBOWCTB OOpa3llOB HEOPTraHWYECKHMX BEIIECTB, HAOIIOJCHHE
¢u3nyeckux (TJIaBIEHUWE BOCKA, TassHUE JIbJa, pacTUpAaHUE caxapa B CTYyNKe, KUIEHUE HU
KOHJICHCALlUsS BOJBI) U XUMHUYECKMX (TOpPEHUE CBEYH, MPOKAIMBAHWE MEIHOH IPOBOJIOKH,
B3aUMOJICIiCTBME MeNla C KUCJIOTOH) sIBJICHUH, HAOJMIOJeHHE U ONMCaHUE MPHU3HAKOB
MPOTEKAaHNs XUMHUUECKUX PeaKIuil (pa3ioKeHue caxapa, B3auMOJIEHCTBUE CEPHOM KUCIIOTHI €
xjopuioM Oapusi, pasznoxkeHue ruapokcuna meau(ll) mpu HarpeBaHuu, B3auMOJEHCTBHE
xkene3a ¢ pactBopoMm conu menu(ll), uzyuenne crocoOOB pazaeneHus cMecei (C MOMOIIbIO
MarHuTa, (puIbTpOBaHUE, BbIMapUBAHUE, TUCTUILIALUS, XpoMaTorpadus), NpoBeJeHUE OUUCTKH
MOBAPEHHON  conM, HaOJIOJIEHWE W  ONHMCAaHWE pe3yJbTaTOB MPOBEACHUS  ONbBITA,
WUTIOCTPUPYIOIIETO  3aKOH  COXpPaHEHUs ~ Macchl,  CO3JaHUE  MOJENeH  MOJIeKyJ
(1apocTep;KHEBbIX )
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2.5

2.6

2.7

2.8

2.9
2.10

2.11

3.1

3.2

Baxueiime npeacTaBUTeNId HEOPraHUYECKUX BEIIECTB

Bo3nyx — cmecp rasos. CocraB Bo3ayxa. Kuciopong — 35eMEHT M NPOCTOE BEIIECTBO.
Haxoxnenue kuciopoza B npuposie, Gu3nveckue 1 XMMHUYECKHE CBONCTBA (PEaKIUu TOPEHUS).
Oxcunpl. Ilpumenenue kucinopona. CrocoObl MMOJydeHHs KHcIopona B jaboparopuu u
npombiinuieHHOCTH. KpyroBopoT kuciopoaa B mpupoje. O30H — atoTpornHas MoIupUKaIHs
KHCJIOpoJa

TemnoBoit 3(pdexT XuMudyeckol peakuud, TEPMOXUMHUUYECKHE YpaBHEHMs, DOK30- U
SHAOTEPMHUUYECKUE peakuuu. TOIuMBO: yronb M MeTaH. 3arps3HEHUE BO3IyXa, YCUIICHHE
MAPHUKOBOTO AP PeKTa, pa3pylICHUEe 030HOBOIO CIIOS

Bonopon — anemeHT u npocroe BemiecTBo. HaxoxkneHue Bojopoaa B Hpupoje, (puzndeckue u
XMMHYECKUE CBOMCTBA, IPUMEHEHHE, CIIOCOOB! oTydeHus. KucnoTsl u conu

Mounsipabiii 00bEM ra3oB. Pacy€Tbl Mo XMMUYECKUM ypaBHEHUSM

®usuyeckue cBoiicTBa BoJbl. Boma kak pactBoputens. PactBopel. Haceiiennsie u
HEHACBIIIEHHbIE pacTBOphl. PacTBopuMOCTh BemiecTB B BojJe. MaccoBasi J10Jis BEIIECTBA B
pacTBope. XuMHUUYECKHE CBOMCTBA BOJbl. OcHOBaHMs. Poilb pacTBOPOB B MPHUPOJE U B KU3HH
yesoBeka. KpyroBopor Bojbl B npupojie. 3arpsi3HeHUE NPUPOAHBIX BojA. OXpaHa M OYMCTKA
MIPUPOJTHBIX BOJT

Knaccudpukanmst Heopranumdeckux coeauHenuid. Okxkcuapl.  Kinaccudukanus — OKCHIIOB:
coneoOpa3ymomue  (OCHOBHBIC, KHUCIOTHBIe, aM(doTepHble) U  HecoJeoOpa3yroIue.
Howmenkiarypa okcnnoB. @uznueckne U XUMUYECKHE CBOMCTBAa OKCUIOB. [losyyeHne okcuaoB

OcnoBanusa. Krnaccudukanus ocCHOBaHM: TIENOYM W HEPACTBOPUMBIE  OCHOBAHUSI.
Homenkiarypa ocHoBaHuil. PU3MYECKUME M XUMHUYECKHE CBOMCTBA OCHOBaHWi. [losyuenue
OCHOBaHUU

Kucnorsl. Knaccugukanus xucinor. Homenkiatypa kucinor. ®dusmueckue M XUMHUYECKHE
cBoiicTBa kucnoT. Psj aktuBHoctn metaiuioB H.H. bekerona. [Tonyuenue kucimot

Conu. Homenkiartypa coneil. @uznueckue 1 XuMUYecKre CBOMCTBa coseil. [lomyuenue coneit
I'eneTnyeckas CBSA3b MEXKAY KJIacCaMH HEOPTaHMYECKUX COCTUHEHHIMA

XUMHUECKUH HKCIEPUMEHT: KaueCTBEHHOE OIpEJIeIEHUe COJEepkKaHUs KUCIOopoJa B BO3IYXeE,
MOJIy4eHHe, coOMpaHHe, paclo3HaBaHHME W H3Y4YEHHME CBOWCTB KHCIIOpOAa, HAOIIOAECHHE
B3aMMO/JICHCTBHS BELIECTB C KUCIOPOIOM M YCIOBUS BOZHUKHOBEHHUS U MPEKPALICHUs] TOPEHUS
(mokapa), O3HaKOMJICHHME C oOOpa3laMd OKCHJIOB W ONHCAaHUE HUX CBOWCTB, IOJy4YEHUE,
coOMpaHHe, pacro3HaBaHWE U H3Yy4YEHHE CBOMCTB BoOOpoAa (rOpeHHe), B3auMOJEHCTBHE
Bosopoaa ¢ okcuaoM meau(Il) (Bo3MOKHO MCIIOJIB30BAHME BHUJEOMATEPHAIIOB), HAOJIOIEHUE
00pa3loB BEIECTB KOJIMUYECTBOM 1 MOJIb, HCCIIEJOBAHUE OCOOCHHOCTEHPACTBOPEHHSI BELIECTB
C Pa3JIMYHON PaCTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHON MacCOBOW J10JEH
pPacTBOPEHHOIO BEIIECTBA, B3aMMOJEHCTBHE BOJBl C MeTaljaMHM (HAaTpUEM U KaJblUeM)
(BO3MOXKHO HCIIOJIb30BaHUE BUAEOMATEPHUAJIOB), ONPEIEIEHUE PACTBOPOB KUCIIOT M IIEI0YEH ¢
MOMOUIBI0 HMHJUKATOPOB, HCCIEI0BaHHWE OOpa3lloB HEOPraHWYECKUX BEHIECTB pPa3IMYHBIX
KJIacCOB, HaOJIO/IeHUEe M3MEHEHUs OKPACKU HMHIAMKATOPOB B PAacTBOpax KHUCIOT M IIENIOueH,
n3ydeHue B3aumojiedcTBus okcuna Mmeau(ll) ¢ pacTBopoM cepHOM KHCIOTBHI, KHCIOT C
MeTaJUlaMH, peakil HeHTpanu3aluu, MoJydeHHe HEPaCTBOPUMBIX OCHOBAHUM, BBITECHEHHE
OJIHOTO MeTalljla JAPYTUM U3 pacTBOpPa COJIM, PElIeHHE SKCIEPUMEHTAJbHBIX 3aJad M0 TeMe
«Baxkneiimme Ki1acchl HEOPraHUYECKUX COEAMHEHUID

ITepuonnueckuit 3axoH u Ilepuonnueckas cucrema xumudeckux emenTos .M. Menneneesa.
Ctpoennie aToMOB. XUMHUYECKasi CBsI3b. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIIMHI

[lepBbie MOMBITKU KiIacCU(UKALMU XUMUYECKUX 3JIeMEHTOB. [loHSATHE O Tpymmax CXOIHBIX
3J€MEHTOB (LIEJIOYHbIE U IIEJIOYHO3EMEIbHBIE METaJUIbl, TaJOre€Hbl, WHEPTHBIC Ta3bl).
DneMeHTHl, KOTOpble 00pa3yloT aM(OTepHbIE OKCHUIBI U THIPOKCHIBI

[Tepnonnueckuit 3akoH. [lepuognueckas cucrema xuMudeckux snemeHToB .M. Menneneesa.
Kopotkomnepuonnas u umHHONepuoaHas ¢opmbl [leproanyeckoil CHUCTEMbl XUMHYECKUX
anemenToB JI.11. Menneneesa. [lepuoas! n rpymnmbl. @U3NYECKHU CMBICIT TOPSIKOBOTO HOMEPA,
HOMEpPOB NepUo/ia U IPYMIIb JIEMEHTa
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Ctpoenne atroMoB. CoctaB atoMHbIX siaep. M3otonbl. DnekTpoHbl. CTpOCHHUE 3JIEKTPOHHBIX
o0onoyek aTtomMoB mepBbIXx 20 xumHueckux syeMeHToB Ilepmonmueckoit cucremsr [I.1.
MenaeneeBa. XapakTepUCTUKa XUMHUECKOTO JIEMEHTA IO €ro MojokeHuto B [lepuoanyueckoit
cucteme /.M. Menpaeneena

3aKOHOMEPHOCTH HM3MEHEHUs paanyca aTOMOB XMMMUYECKHX JJIEMEHTOB, METAJUIMYECKUX U
HEMETAIJIMYECKUX CBOICTB MO IrpynmnaMm M nepuojam. 3HadeHue [lepumoauueckoro 3akoHa u
Ileproguueckoil cucTeMbl XMMHUYECKUX JJIEMEHTOB AJIA pa3BUTHA HAayku W npaxktuxu. J[.U.
MenpeneeB — y4€HbIil U rpaKIaHUH

Xumunyeckas cBsi3b. KoBaneHTHast (MoJsipHas U HENOJSPHASI) CBSI3b. DJIEKTPOOTPULIATEILHOCTh
XMMHUYECKHX 3JIeMeHTOB. VloHHas CcBs3b

Crenenb okuciaeHus. OKHCIMTEIbHOBOCCTAHOBUTEIBHBIC pCaknuu. Hpoueccm OKHCJICHUA H
BoccTaHOBJIeHUA. OKHCIUTEIN U BOCCTAHOBUTEIIH

XUMHUECKUH JKCIEPUMEHT: H3y4eHHE OOpa3lloB BEIIECTB METAUIOB W HEMETaJUIOB,
B3aUMOJICHCTBUE THAPOKCHIA LIMHKA C PACTBOPAMM KHCJIOT M ILEJIOYEH, POBEACHUE ONBITOB,
WUTIOCTPUPYIOUIUX IIPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX pEeaKkLUi (FrOpeHue, peakliuu
pa3IoKeHUs, COCAMHEHNUS)

9 KJIACC

Kon

1
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IIpoBepsieMblii JJIEMEHT COJePKAHUS
BemectBo 1 xumnueckas peakuus. [loBropenue

Ilepnonnueckuit 3akoH. Ilepuonnueckas cucrema xumudeckux aemenTos .M. Menzaeneesa.
Crpoenune aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUM CBOMCTB XMMHUYECKUX 3JIEMEHTOB IEPBBIX
TpEX MEPUOJIOB, KaJKsl, KaJbIUs U UX COCTUHEHUI B COOTBETCTBUHU C TOJIOKEHUEM AIIEMEHTOB
B [leproanueckoii cucTeMe U CTpOEHUEM UX aTOMOB

Crpoenne BemecTBa: BHIbl XMMHYECKOM CBsI3M. THIIBI KPUCTANIMYECKMX PEMIETOK,
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIA KPUCTAUIMYECKOM PEIIETKM M BHJIA XMMHYECKOU
cBa3u. Knaccudukanus M HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB (MEXAyHapoJaHass Hu
TpUBHaJIbHAsA). XMMHMYECKHE CBOMCTBA BELIECTB, OTHOCALIMXCA K PA3IMYHBIM KJlaccam
HEOPraHUYECKNUX COCAVNHEHNM, TEHETUYECKas CBSI3b HEOPraHUUECKUX BEILECTB

Knaccudukanus XUMUYECKUX peaklHMid MO pa3iIuyHbBIM TMpU3HAKaM (10 YUCIY U COCTaBy
YYaCTBYIOIIMX B pPEaKIWU BEIIECTB, MO TEIUIOBOMY J(PQEKTy, MO H3MEHEHHIO CTeTeHEel
OKHUCJICHUS XMMHYECKUX 3JIEMEHTOB, [0 0OpaTUMOCTH, MO YYacTHUIO KaTajau3aTopa). JK30- U
SHIOTEPMUYECKUE PEAKIMH, TEPMOXUMHUUECKHE ypaBHEHUs. [IoHATHE O CKOPOCTH XUMHUUYECKOM
peakuuu

ITonste 06 O6paTI/IMBIX n HCO6paTI/IMHX XUMHYCCKHX PCAKIUAX. IlonssTHE O TOMOTE€HHBIX M
FCTCPOrCHHBIX PCAKIUAX. IloHsaTHe 0 XMMHYECKOM PaBHOBCCHHU. q)aKTOpBI, BJIMAOIOINEC Ha
CKOpPOCTH XHUMHYISCKOM PEAKIMHA U MMOJIOKECHUC XUMHUYCCKOI'0 paBHOBECUA

OKHUCINTEIIFHO-BOCCTAHOBHUTEIIHHEIC pcakuuu, 3H€KTpOHHBII>'I OanaHc OKHCIIHUTEIBHO-
BOCCTAaHOBUTEJIBbHOM pE€aKIuu. CocraBneHue ypaBHeHI/Iﬁ OKHCIINTCIBbHO-BOCCTAaHOBHUTCIIbHBIX
peaKHI/II\/’I C UCIIOJIB30BAHUEM METOAA SJICKTPOHHOI'O OanaHca

Teopust 3JIEKTPOIUTHUYECKON AUCCOLMALMM. OJIEKTPOJUTBI W HEIJIEKTPOJUTHI. KaTHOHBI,
AHUOHBI. MexaHI/IBM Jucconyanu BCHICCTB C pPa3IM4YHbBIMHM BHJAaAMHU XHMH‘IGCKOFI CBA3MH.
Crenenp nucconmanuu. CwibHBIE W claOble ANEKTPOJUTHL. Peakiiuu WMOHHOTO OOMEHA.
YcaoBus MpoTeKaHus peakluii HOHHOTO 0OMEeHa, TIOJTHBIC U COKpAIIEHHBIC HOHHBIE YPaBHEHUS
peaknuii. CBOWCTBa KHCJIOT, OCHOBAaHMM W COJieH B CBETe TMpeACTaBICHUH 00
BHGKTpOHHTI/I‘ICCKOﬁ AUuCcolualinuu. Ka‘-IGCTBeHHI:IC pC€aKlyu Ha HOHEI. HOHHTHC O T'HApPOJIn3C
coJiei

XHUMUYECKHM OKCIICPUMCHT: O3HAKOMJICHHC C MOACIIEIMU KPHUCTATINIMICCKUX peHIéTOK

HEOPraHMYECKUX BEIIECTB — METAJNIOB U HEMETAJUIOB (rpaduTa M aamasa), CIO0KHBIX BEIIECTB
(x7opuna HATpuUs); HCCIENIOBAHUE 3aBHCHUMOCTH CKOPOCTH XHMMHYECKOM peakluuu OT
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BO3JICHCTBUS PA3IMYHBIX (HAaKTOPOB; HCCIICIOBAHUE ICKTPOIPOBOIHOCTH PACTBOPOB BEIICCTR,
mporecca  JUCCOIMAIIMM  KHCIIOT, INeioded u  cojied  (BO3MOXKHO — HCIIOJIb30BAaHHE
BHJICOMATEPHAJIOR); MMPOBEJICHUE OIBITOB, MILTIOCTPUPYIOIINUX MPU3HAKK MPOTEKAHUS PEAKITUI
MOHHOTO OOMeHa (oOpa3oBaHME OCajKa, BBIICICHHE Ta3a, OOpa30BaHHE BObI); OIBITOB,
WJUTIOCTPUPYIONINX TPHUMEPBI OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEaKIHMi (TOPCHHE, PEaKITUN
pa3lloKCHHUS, COCIMHCHHMS), PpAcllO3HABaHWE HEOPraHMYCCKUX BEIICCTB C  ITOMOIIBIO
Ka4eCTBEHHBIX PEAKIIMK HA MOHBI; PEIICHHE IKCIICPUMEHTAIBHBIX 3a1a4

HemeTamis! 1 ux COCIUHCHU A

OO01as xapakTepucTUKa rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHbIE CTENEHU
okucneHus. CtpoeHue u (pu3nYecKre CBOWCTBA MPOCTHIX BEIIECTB — I'aJIOT€HOB. XUMHUECKUE
CBOICTBA Ha TpUMepe XJopa (B3aMMOJCHCTBHE C METAJUIAMH, HEMETAIIaMH, MIEJIOYaMH).
XnopoBonopon. ConsHast KHUCIOTa, XHMHYECKHE CBOWCTBA, IIOJIy4€HUE, IPHUMEHEHHE.
JeiicTBue XJIOpa W XJOPOBOJOpPOJa Ha OpPraHMW3M YeJIOBeKa. BakHermme XJIopuabl U HX
HaXOXKJCHHUE B IIPUPOJIE

OOmas  xapakTepucTuka 3jeMeHTOB VIA-rpynmbl. OCOOGEHHOCTH CTPOEHHsSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u QU3MUYecKue CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/a U cepbl. AJNIOTPONIHbIE MOAU(DUKALIMU KUCIOpOJa U cepbl. XUMUYECKHE CBOWCTBA
cepel. CepoBosIOpoOJ, CTpOeHHE, (U3MUECKUE U XUMHUYECKHE CBOMCTBA. OKCHABI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIO0B. CepHas KUCIOTa, (PU3NYECKHe U XUMUYECKHUE CBOWCTBA
(oOme Kak MpencTaBUTENsl Kilacca KHCIOT W cnenuduyeckue). XUMHUECKHE pPEaKLuy,
JeKallie B OCHOBE MPOMBILIUIEHHOI'O CIIOCO0a IMOJIydeHUs! CepHOW KHUCIoThl. [IpumeHeHue.
Conu cepHOU KHMCIIOTHI, Ka4eCTBEHHAss peakuusi Ha cynbpar-uoH. Haxoxaenue cepbl u eé
COEJMHEHUH B Npupoje. XMMHUYECKOe 3arpsA3HEHUE OKPYIKAIOIIEH cpelibl COeANHEHUSIMU CEPbI
(KHCTIOTHBIE JI0XKIH, 3arPsS3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €0 MPeI0TBpAIECHUS

OOmast  xapakrepucTtuka d37JeMeHTOB VA-rpymmbel. OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHBIE CTETEHH OKHCIEHHS. A30T, paclpoCTpaHeHHe B Mpuponae, (U3NUECKHE U
XUMUYeCKHe cBoiicTBa. KpyroBopor aszora B mpupoje. AMMHAK, ero (u3nveckue u
XMMHUUYECKHE CBOWCTBa, IMoilydyeHne W npuMmeHeHne. Comu aMMOHHUS, WX (DU3MYECKHE |
XUMHNYECCKHUEC CBOﬁCTBa, MMPUMCHCHHUC. KauecTBennas pe€aknud Ha HWOHbBI aMMOHMUS. A3zoTHas
KUCIIOTa, € ToiydeHne, (Gpu3ndeckue W XMMHYECKHE CBOWCTBA (OOIIME Kak IMpeACcTaBUTEINS
Kjacca KUCIOT U crenuduueckue). Mcnonb3oBaHne HUTPATOB U COJIeH aMMOHHUSI B KadeCTBE
MHHEPATBHBIX yI0OpeHHid. XUMHYECKOe 3arpsi3HEHHE OKPYIKArOWIeH Cpelbl COeINHEHUSMH
a30Ta (KUCIOTHBIE I0XK/IH, 3arPsS3HEHUE BO3yXa, TOYBBI U BOJJOEMOB)

docdop, ammorporHbie MoguduKanuu hocdopa, PU3NIECKUue 1 XUMHUIECKHe CBOHCTBA. OKCHT
dochopa(V) u dochopHas kuciora, (GU3MIECKHE M XUMHYECKHE CBOWCTBA, TOJyYCHHE.
Hcnons3oBanue ¢pocdaToB B KaueCTBE MUHEPATBHBIX YI0OpEeHUH

O6mass xapaktepuctuka d31meMeHToB I[VA-rpymmbel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHBIC CTETIEHU OKUCIICHUS. YTIIEPOJ, aUIOTPOIHbIE MOAU(DUKAIINH, PACTIPOCTPAHEHHE
B Tpupoje, (pu3mueckne M XUMHUYECKHe CBOicTBa. Aacopbuus. KpyroBopor yriepona B
npupone. OKcunpl yriaepojaa, ux (pusndeckre U XMMHUYECKHUE CBOWCTBA, NEHCTBUE HA JKUBBIE
OpPTaHHU3MBI, MOJIyYeHUE U TPUMEHEHHE. DKOJIOTHYECKHE MPOOIEeMbl, CBS3aHHBIE C OKCHIOM
yrinepona(IV); rumoresa rino0aabHOTO MOTEIICHUs KJIMMAaTa; MapHUKOBBIA A (exT. YronpHas
KHCTOTa U €€ CONu, WX (PU3MUYECKHe M XUMHUYECKHE CBOWCTBA, MOJNyYECHHWE U TPUMEHEHHUE.
KadectBeHnHas peakiusi Ha kKapOOHAT-HOHBL. Vcmonb30BaHue KapOOHATOB B OBITY, MEIUIMHE,
MMPOMBIIIJIICHHOCTHU U CCIIbCKOM X035 CTBE

[lepBoHayabHBIE TOHATHS OO0 OpPraHWYECKHX BEIIECTBAX KaK O COSAMHECHHSIX Yriepoia
(MeTaH, 3TaH, STWIEH, aleTWUJICH, ATaHOJ, TJIMIIEPUH, YKCyCHas Kucjora). Mx coctaB u
XuMuueckoe cTpoeHue. [loHsATHE O OMONOTHYECKHM BaXKHBIX BEIIECTBAX: XXHUpax, OenKax,
yIJIeBOJaX — W MX POJIM B JKU3HHU 4YeJoBeKa. MaTepuanbHOE €IUHCTBO OPraHUYECKUX U
HEOPTraHUYECKUX COCAMHECHUN

KpemHuuii, ero ¢pusndyeckre 1 XuMHUYECKUE CBOMCTBA, NOdydeHHe U npuMeHeHne. CoeMHeHus
KpemHus B nipupojie. O0mme npeacrapnenns 06 okcuae kpemuusi(1V) u kpemHreBoil kucnore.
Cunukatel, WX HUCHOJb30BaHUWE B OBbITY, MEIHMIMHE, TNPOMBIIUIEHHOCTH. BaxkHeimme
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CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeTOH, >kene300eToH. IIpobiembr
6630HaCHOFO HCIIOJIB30BAHHUA CTPOUTCIbHBIX MAaTCPHAJIOB B HOBCCHHCBHOﬁ JKU3HU

XUMUYECKUHN IKCTIEPUMEHT: U3YUeHHE 00pa3I[0B HEOPraHUUECKUX BEIECTB, CBOMCTB COJITHON
KHCJIOTBI; TPOBCACHNEC KAaUCCTBCHHBIX peaKIII/II\/’I Ha XJIOpUA-UOHBI U Ha6J'IIOI[€HI/Ie IMPU3HAKOB UX
MPOTEKAHUs; OMBITHI, OTpaXKaroue (pU3MUeckrue U XUMHUYECKHE CBONCTBA TaJIOT€HOB M UX
COCIMHEHUH (BO3MOXHO HCIIOJB30BAHNE BHJICOMATEPUANIOB); O3HAKOMIJIGHHWE C OO0pasznamMu
XJIOPUIOB (raJIOTEHUJIOB); O3HAKOMJIEHHE ¢ 00pa3liaMu cepbl U €€ COCAMHEHUSIMH (BO3MOXKHO
WCIIOJIb30BAaHUE BHJICOMATEpPUAIOB);, HaOMIOJEHHE TMpolecca OOyIrJMBaHHUS caxapa Ioj
JecTBUEM KOHIIGHTPUPOBAHHOW CEPHOM KUCIIOTHI; H3y4YE€HHE XHMHYECKHUX CBOWCTB
pa30aBiIeHHON CEepHOW KHUCIOTHI, MPOBEACHHE KAaYECTBEHHOM peaklUuu Ha Cylab(ar-uoH U
HaOJroleHue Tpu3HaKa e€ NPOTEKaHUs; O3HAKOMJICHHE ¢ (PM3MYECKHMMHU CBOMCTBaMH a30Ta,
dochopa m ux coeauHeHUN (BO3MOXXHO HCIIOJIB30BAHUE BHUEOMATEPHATIOB), OOpa3laMu
a30THBIX M (QochOpHBIX YAOOpeHHii; mosryueHue, coOupaHue, paclo3HaBaHHE U H3yYEHUE
CBOIICTB aMMMaKa; IPOBEJCHHE KaueCTBEHHBIX PEaKIMil Ha MOH aMMOHHUS U (docdaT-uoH U
U3yuyeHHe INPU3HAKOB HX NPOTEKAHUS, B3aMMOJAEUCTBHE KOHILIEHTPUPOBAHHOM a30THOMN
KHACJIOTBl C MeAbI0 (BO3MOXKHO HCIIOJB30BAHUE BHCOMATEPHAIIOB); W3YYCHHE MOJeei
KPUCTANIMYECKUX PEIETOK anMasa, rpadura, ¢QyiaepeHa; O3HaAKOMJIEHHE C IPOLECCOM
ascopOLUU PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOMCTBOM MPOTHBOrasa;
HoJy4YeHue, coOupaHue, paclio3HaBaHUE U U3yYeHHE CBOICTB YIJIEKHCIIOrO Ia3a; MpOBEACHUe
KAa4YC€CTBCHHBIX peaKIII/IfI Ha Kap60HaT- U CHJIMKAaT-UOHblI W HU3YUYCHHEC IIPU3HAKOB HUX
NPOTEKAHUS; O3HAKOMJIGHHE C TMPOJAYKIMEH CHUIMKATHOM NPOMBIIIJICHHOCTH; PpEIICHUE
SKCIICPUMCHTAJIBHEBIX 3aJia4y 110 TEME «Bakuenime HeMeTaJuIbl U UX COCIUHCHU S

Mertannsl 1 uxX COCIMHCHUA

OO0mmas xapakTepUCTUKa XHMHUYECKHUX AJIEMEHTOB — METAJUIOB HA OCHOBAHHUU MX TIOJIOKEHUS B
[lepuoanueckoit cucreme xumuyeckux 3nemeHToB .M. MenzaeneeBa U CTpOEHUS] aTOMOB.
Crtpoenune meTtaiuioB. MeTajinyeckasi CBsi3b M METAJUIMYECKash KpUCTaJUTMUECKas pemérka.
DJIEKTPOXUMHUYECKHUH Psii HATPSKEHU METaJlIIOB

duznueckrue M XUMHUYECKHE CBOIcTBa MeTayuioB. OOmiMe crnocoObl MOTYyYEHHUS METAJIOB.
[TonsiTHEe 0 KOPPO3UU METAJIIOB, OCHOBHBIE CTIOCOOBI 3aIIUTHI MX OT KOppo3uu. CruiaBsl (CTalb,
YyT'YH, AIOPaTIOMUHUHN, OpOH3a) U MX MPUMEHEHHE B OBITY U IPOMBIIIIIEHHOCTH

[Ilenounbie MeTamnsl: nojoxenue B [lepronnueckoit cucreMe XxuMuueckux snnemeHtoB JI.M.
MenneneeBa; CTpOCHHE MX aTOMOB; HaXOXJeHUE B mpuponae. dusznueckne U XUMUYECKHUE
cBoiicTBa (Ha mpuMmepe HaTpusd W Kaiaus). OKCHABl M THIPOKCHUIBI HATpHUsl W KaJwus.
[IprMeHeHre MEeTOYHbIX METAVIOB U UX COCIMHEHUN

[[{enouHo3emenbHbIE METAJIBI MAarHUi M KalnblUi: mojokeHue B Ilepumonuueckoid cucreme
xuMudecknx smemeHToB [[.M. MenpaeneeBa; CTpOCHHE MX aTOMOB; HaXO0XXJICHUE B MPHUPOJIE.
duznueckre U XMMUYECKUE CBOMCTBA MarHus M Kanbliusg. BaxkHelmne coeMHEeHHs Kaablus
(oxcua, ruapoKcuI, coyn). JKECTKOCTh BOJBI U CITOCOOBI €€ yCTpaHEHUS

AmomMuHui: nonoxkenue B Ileprnoanueckoil cucreme xuMmudeckux 3nemeHToB J1.11. Menpaeneena;
CTPOEHHUE aTOMa; HaXOXKJIEHHE B Npupoae. PU3NUECKUE M XUMHUYECKHE CBOMCTBA AITIOMMHUS.
AMpoTepHbIe CBOWCTBA OKCHJIA U THAPOKCHUIA ATFOMUHUS

JKeneso: nonoxxenue B Ilepuonnueckoi cucreMe xumuueckux snementos .M. Menneneesa;
CTpPOCHHE aToOMa; HaxoxJIeHue B mpupojae. dusznyeckre M XUMHUECKHE CBOMCTBA XKelesa.
Oxkcuppl, runpoxcunsl v conu xenesa(ll) u sxxenesa(lll), ux cocras, cBolicTBa U MOTYUYEHHUE

XHUMHUYECKUN HKCIEPUMEHT: O3HAaKOMJIEHME ¢ o00pa3llaMd METalIoB U CIUIaBOB, HX
Gu3nYecCKUMU CBOWCTBAMM; H3Y4YEHHE PpE3yJIbTaTOB KOPPO3UHM METAUIOB  (BO3MOXKHO
HCIIOJIb30BaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aMMOJEHCTBUS OKCHJA KaJlbLUid U
HaTpusi C BOJOH (BO3MOXHO HCIIOJIb30BAaHUE BHJIEOMATEPUANIOB); MCCIEIOBAaHUE CBOWCTB
KECTKOM BOJBI; IIpollecca TOPEHMs KKelle3a B KUCIOpOAE (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAJIOB); MPHU3HAKOB MNPOTEKaHMsS KAYECTBEHHBIX pEaKUUH Ha MOHBI (MarHus,
KaJnplusl, amoMuHMs, 1uHKa, xkenesa(ll) m xenesza(Ill), meau(Il); nabnronenue u onucaHue
NPOLIECCOB OKpAIIMBAaHUS IUIAMEHM WOHAMU HATpUs, Kajlusid W KajdblUus (BO3MOXHO
UCTIOJI30BaHUE BHUACOMATEPHAIIOB); HCCIENOBaHHE aM(pOTEPHBIX CBOMCTB THAPOKCHIA



AIIOMUHUS ¥ TUAPOKCHUIA [IUHKA; PEIICHUE YKCIIEPUMEHTAIbHBIX 3a7a4 10 TeMe «Baxkueiimne
METAJUIBI U UX COCTMHEHUSD)
4 XuUMHS ¥ OKpyXkarolas cpeaa
HoBble MaTepuansl u TexHonoruu. BeliecTBa u Matepuaibl B TOBCEJHEBHOM KU3HU YEJIOBEKa.
4.1 XuMus U 370poBhe. be3omacHoe HMCIONb30BAHUE BEIIECTB M XUMHUYECKHX PEAKIMA B OBITY.
IlepBas moMoIIb NpU XUMUYECKHUX 0KOTaxX U OTPABJICHUSIX

OCHOBBI 3K0JIOTHYECKOM IPaMOTHOCTH. XUMHUECKOE 3arpsi3sHeHue okpyxatomei cpensl [1JIK.
Ponp xumum B pemreHnu SKoJoruyYeckux mpobiem. [IpupogHbie UCTOYHUKU YTIIEBOJOPOIOB

4.2 N
(yronap, TOpUpOAHBIA Tra3, HedTh), MPOAYKTHl UX TNepepaboTKu, UX pollb B OBITY H
MIPOMBIIIIICHHOCTH

43 XUMUYECKUH DKCIIEPUMEHT: W3y4eHHE OOpasloB MaTepHalioB (CTEKJIO, CIUIABBI METAJUIOB,

MOJIMMEPHbBIE MaTepUaIIbl)

ITPOBEPAEMBIE HA OI'D 110 XUMHUHN TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUAA
OCHOBHOM OBPA3OBATEJIbHOM ITPOI'PAMMBbI OCHOBHOI'O OBLIETO
OBPA3OBAHUA

Kon IIpoBepsiemble TpeOOBaHUSI K NpeIMETHBIM pe3yJbTaTaM 0a30BOro ypoOBHS
MPOBEPAEMOro OCBOEHHSI OCHOBHOH 00pa3oBaTeIbHOW NPOrpaMMbl OCHOBHOIO 00ILEro
TpeOoBaHusl o0pa3oBanust Ha ocHoBe PI'OC

1 IIpencrasnenue:

0 M03HABAa€MOCTH SIBICHUH mpupoabl, IOHUMAHUC 00BEKTHBHON 3HAYUMOCTH OCHOB
XHUMHYISCKOM HAayKH Kak obOnacTu COBpPEMCHHOT'O €CTCCTBO3HAHUA, KOMIIOHCHTA

1.1 oOmieil KynpTyphl W TPAKTHYECKOH JIEATENHHOCTH YEIOBEKa B  YCIOBHUAX
COBPEMEHHOTO O0O0IIecTBa; MOHUMAHWE MECTa XMMHH CPEeIH JAPYTHX €CTECTBEHHBIX
HayK

0 HAay4YHBIX METOJAxX IO3HAHUsA, B TOM YMCJIE HKCIIEPUMEHTAIIBHBIX U TEOPETUYECKUX
1.2 METOAAaX MCCIENIOBAHMS BEIIECTB W M3YYEHUS XUMHUYECKHX pEaKUUW; yMEHUe
UCIIOJIb30BaTh MOJAEIH [l OOBSICHEHUS! CTPOSHHS aTOMOB M MOJIEKYJT

o cepax nmpodeccruoHaNBHOMN IeATENHHOCTH, CBSI3aHHBIX C XUMHUEH U COBPEMEHHBIMU
TEXHOJIOTHSIMU, OCHOBAaHHBIMHU Ha JIOCTHKEHUSX XUMUYECKON HAyKH, YTO MO3BOJIUT
1.3 oOygaromuMcs ~ paccMaTpuBaTh ~ XUMHIO  kKak  chepy  cBoedd  Oymymieid
npo(heCcCHOHANLHOW JIEATETPHOCTH M CleJaTh OCO3HAHHBIM BBEIOOP XWMHUHU Kak
npoUIBLHOTO MpeIMeTa MpU MEPEexXo/ie Ha YPOBEHb CPeIHEro o0Iero oopa3oBaHus

BJ'Ia,Z[eHI/Ie CHUCTEMOM XHMHUYECKHX 3HAaHUM H YMCHHUC TIPUMCHATH CHUCTCMY
XUMHUYCCKHUX 3HaHHfI, KOTOpas BKIIIOYACT:

BaXHENIINE XUMUYECKHE TOHATUSA: XUMUYECKUI DJIEMEHT, aTOM, MOJIEKYJIA, BELLIECTBO,
MPOCTOE U CIIOKHOE BEIIECTBO, OJJHOPOJHASI U HEOJAHOPO/IHASI CMECh, OTHOCUTEIbHbBIE
aTOMHas U MOJIEKYJISIpHAs Macchl, KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHAas Macca,
MOJISIPHBIM 00BEM, OKCHUJI, KUCIIOTA, OCHOBAHUE, COJb (CPeAHsIs), XUMHUECKasi peakLus,
PEaKLUK COCMHEHHS, PeaKkIMi Pa3IoKeHHs, peakMy 3aMelleHHUs], peakllud oOMeHa,
Ter1oBor 3((deKT peakiu, 3K30- U SHAOTEPMHUUECKUE PEAKIUU, PACTBOP, MaccoBas
JI0Js1 XMMHUYECKOTO DJJIEMEHTa B COEAMHEHMM, MaccoBas JOJs W IPOLEHTHas
KOHLIEHTPALIUs BELIECTBA B PACTBOPE, SIPO aTOMA, SIEKTPOHHBIN CIIOW aTOMa, aTOMHast
opOuTanb, paauyc aToma, BaJICHTHOCTb, CTENCHb OKHCJICHHUS, XUMHYECKas CBS3b,
UIEKTPOOTPULIATENILHOCTD, MOJIIPHAS U HETIOJISIpHAs KOBAJICHTHAs! CBSA3b, HIOHHAS CBA3b,
METAJUINYECKAsl CBSI3b, KPUCTAIUINYECKAsl peIIETKA (aTOMHasl, HOHHAsI, METAJJINUECKas,
MOJIEKYJIIpHasi), ~ MOH,  KaTHOH, aHWOH, DJJEKTPOJIMT U  HEJIEKTPOJIMT,
ANIEKTPOJUTUYECKAs] JUCCOIMAIMS, PEAKIMH HOHHOTO OOMEHa, OKHCIHTEIbHO-
BOCCTAHOBMUTEIIbHBIE PEAKLUM, OKUCIUTEIb U BOCCTAHOBHUTENb, OKHCICHUE U
BOCCTAHOBJICHHE, JJIEKTPOJIN3, XUMUYECKOE paBHOBECHE, OOpaTUMbIE U HEOOpaTuMble
pEeaKIMK, CKOPOCTh XMMHUYECKON peakuuu, karanuzarop, [IJIK, koppo3us mMeTanos,

2.1
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CIIJIaBbI

OCHOBOIIOJIararomuye 3aKOHbI XMMHHU: 3aKOH COXpaHCHHSA MACChI, nepnozmqecxnﬁ
3aKOH Z[I/I MCHI[CJ'ICGB&, 3aKOH IIOCTOAHCTBA COCTaBa, 3aKOH ABoraz[po

TEOpUU XHMHH: AaTOMHO-MOJICKYJISIpHAs TEOpHUs, TEOPUS DIIEKTPOIUTHUYECKON
JIMCCOLMAIA

Bnagenue ocHOBaMU XMMHUYECKON TPAMOTHOCTH, BKJIFOYAIOIIIEH:

YMEHHE IIPABWJIBHO MCII0JIb30BAaTh U3yUEHHBIE BEIIECTBA U MaTepHalbl (B TOM YHCIIE
MUHEpaJIbHbIE yI00pEHHS, METAIUIBI U CILIABbI, MPOAYKTHI MepepabOoTKU MPUPOIHBIX
HCTOYHUKOB YIJIEBOJOPOJOB (YIJisi, MPUPOJHOTO rasza, He(TH) B OBITY, CEIBCKOM
XO3SIICTBE, HA MTPOU3BOJICTBE U TOHUMAHUE 3HAYEHHS )KUPOB, OCIIKOB, YIIEBOIOB JJIs
OpraHu3Ma YeJlOBEKa; YMEHHUE IPOTHO3UPOBATH BIMSHHUE BEUIECTB U XMMHUYECKUX
MIPOLIECCOB HAa OPTaHU3M YEJIOBEKa M OKPY’KaIOIIYI0 MPUPOTHYIO Cpeay

yMEHHE MHTErpUPOBATh XUMHYECKHE 3HAHHUS CO 3HAHUSMHU JPYTruX Y4eOHBIX
IPEIMETOB

HaJIMYME OmbITa paboThl C PAa3TUYHBIMM HCTOYHUKAMU HH(GOpMAIMH O XHUMUHU
(Hay4yHasi ¥ HAay4YHO-TIOMYJIIpHAsl JHUTepaTypa, CIOBapH, CIPABOYHUKU, WHTEPHET-
pecypcsl)

yMEHHE OOBEKTHBHO OIICHMBATh MH(OPMALMIO O BELIECTBAX, WX IMPEBPAIICHUSAX U
IPAKTUUYECKOM IMPUMEHEHUH U YMEHHE HCIOJb30BaTh €€ JIs pelleHus y4yeOHO-
II03HABaTEJIbHBIX 3a]a4

Biianenue ocHoBaMHM NOHATUHHOIO amnmapara U CUMBOJIMYECKOTO SI3bIKA XUMHUM IS
cocTaByieHUs! (OpMYJl HEOPIraHUYECKUX BEILECTB, YPAaBHEHUI XUMUYECKUX PEeaKIuil;
ocHoBaMu xumuueckoit HomeHkIaTypsl (IUPAC u TpuBnanbpHO)

YMeHne OOBICHATH CBSI3b MOJNOXKEHHs 3jeMeHTa B [lepuoguueckoil cucteme c
YHUCIJIOBBIMM XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsia  a1apa, oOlee 4YHCIIO OJIEKTPOHOB), paclpelelieHHeM JJIEKTPOHOB IO
HHEPreTUUECKUM YPOBHSIM aTOMOB NEPBBIX TPEX NEPHUOOB, KAJIUS U KaJIbLIN
[IpencraBnenne o NMepUOAMYECKON 3aBHCHUMOCTH CBOMCTB XMMHUYECKHX 3JEMEHTOB
(paguyc aToma, SJIEKTPOOTPHUIATENIBLHOCTb), MPOCTBIX M CIIOKHBIX BEIIECTB OT
MIOJIO’KEHUS A71eMeHTOB B [lepnoauueckoii cucreme (B MasbIX MEPUOJAX U TJIaBHBIX
MOJTPYyNNax) 1 3JEKTPOHHOTO CTPOEHUS aTOMa

YMmenue kinaccuuiupoBarth:

XUMHUYECKHE FTEMEHTHI

HEOpraHMYecKre BellecTBa

XUMHUUYECKHE PeaKun

YMeHue onpenensiTh:

BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUUYECKUX 3JIEMEHTOB, 3apsij HOHA

BUJI XUMUYECKOU CBSI3U M TUI KPUCTAJUIMUECKON CTPYKTYPBI B COEIMHEHUAX
XapakTep cpeibl B BOAHBIX PACTBOpPAX BEIIECTB (KUCIOT, OCHOBAHHIA)

OKHUCJIUTEIb U BOCCTAHOBUTEID

YMeHune xapakTepru3oBaTh GU3NYECKHE U XUMUYECKUE CBOWCTBA!

MPOCTHIX BEHIECTB (KUCIOPOMA, O30H, BOJIOPOA, Trpadut, anma3, KpeMHHH, a3orT,
docdop, cepa, XJIOp, HATPUH, KK, MATHHUNA, KaJIbIHH, aTFOMUHUH, )KEJIe30)
CIIOXKHBIX BEIIECTB, B TOM 4YHUCJIE€ HUX BOJHBIX pacTBOpoB (BoJa, aMMHaK,
XJIOPOBOJOPOJ, CEPOBOJOPOJ, OKCHIbI M THAPOKCHAbl MeTamioB [-IIA rpymm,
amomunus, menu (1), nunka, sxenesa (II u I1I), oxcuasl yriepona (II u 1V), kpemuust
(IV), azora u ¢ocdopa (III u V), cepsr (IV u VI), cepuucras, cepHas, a3oTucras,
azoTHas1, pochopHas, yroibHas, KpEMHHEBAs! KUCJIOTA M UX COJIH)

IIPOrHO3MPOBAaTh M XapaKTEpU30BaThb CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
COCTaBa M CTPOEHMsI, NPUMEHEHHE BEIIECTB B 3aBHUCHMOCTH OT HX CBOMCTB,
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BO3MOXXHOCTh MPOTEKAHMS XUMUYCCKUX MTPEBPANICHUH B Pa3IMYHbIX YCIOBHUSIX
YMCHI/IG COCTAaBJIATH MOJ'IGKy.]'IprHI)Ie 1 MOHHBIC ypaBHeHI/Ifl peaKHHfI, B TOM 4HUCJIC.
peakIii HFOHHOTO 0OMeHa

OKHUCJIUTEIThHO-BOCCTAHOBUTEIIBHBIX PEAKITUI

WUIIOCTPUPYIOIIMX ~ XMMHYECKHE  CBOWCTBA  M3YUYEHHBIX  KJIAccoB  (TpyIin)
HEOPraHUYECKHUX BELIECTB

MOJITBEPIKTAIOLIUX TeHETUYECKYIO B3aUMOCBSI3b MEKIY HUMU
YMeHue BIYUCIATH (IPOBOIUTH PACUETHI):

OTHOCHUTCIIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MacCChbl BCIICCTB, MACCOBYIO JOJIIO
XUMHUYCCKOI'o 3JICMCHTA B COCAMHCHNHN

MaCCOBYIO OOJIIO BCIICCTBA B paCTBOPC,
KOJIMYCCTBO BCIICCTBA U €TI0 MACCy, 00bEM Ta30B

[0 YPAaBHEHMSM XMMHUYECKMX PEaKLUUH M HAXOAUTh KOJIMYECTBO BELIECTBA, O0BEM U
MaccCy peareHTOB MJIU NPOAYKTOB PEAKIIMH

Bnanenue (3HaHue OCHOB):

OCHOBHBIMH  METOJaMH  HAy4YHOTO TIO3HaHHWsS  (HAONOJEHUE, H3MEpPEHUE,
SKCIIEPUMEHT, MOJECIMPOBAHKE) MPU HM3YyUYEHUH BEIIECTB U XUMUYECKUX SIBICHUI;
yMeHHe chopMyITHpOBaTH MPOOIEMY U IPEUIOKHUTH IyTH €€ PEeIIeHUs

Oe3omacHOM paboThl € XMMHUYECKMMM BELIECTBAMH, XUMHUYECKOM MOCydaod U
71a00paTOpHBIM 000PYI0BaHHEM

mpaBujaMu  0€30MacHOTO  OOpalieHusT ¢ BEIIeCTBAaMHU, HCIOJB3yEeMBIMH B
MOBCEIHEBHOM JKM3HH, MpaBWIAMH TOBEJACHHUS B IENSIX COCpex EHHS 37J0POBbS U
OKPY’KaOIIeH MPUPOJHON Cpe/bl; MOHUMaHUE Bpena (OMacHOCTH) BO3NEUCTBHS Ha
JKUBBIE OpPraHU3Mbl  ONPENEIEHHBIX  BEIIECTB, CIOCOOOB  YMEHBIICHHUS U
MPEOTBPAIIEHHUS UX BPEIHOTO BO3ICUCTBUS

Hamuane MPAKTUYCCKUX HABBIKOB IIJIAHUPOBAHUA W OCYHICCTBJICHUA CJICAYIOIIUX
XUMHUYCCKHX SKCIICPUMCHTOB:

H3y4YCHUC W  OIIMCAHHC (1)I/I3I/I‘ICCKI/IX CBOMCTB BCIICCTB, O3HAKOMJICHUC C
(1)I/ISI/IT-I€CKI/IMI/I U XUMHUYCCKHUMHU SABJICHUAMU,; OIBITBI, WIJIOCTPHUPYIOMIUC IPU3HAKU
MMPOTCKAHUA XUMHUYCCKHUX peaKum“I

HN3Yy4YCHUC croco0oB pasaciICHUA cMmeceit

MOJIYYCHHE KUCIOpOoaa U M3YUCHHUE €ro CBOﬁCTB; MOJIYYCHHE BOJOpPOJaa U U3YUCHUC
€ro CBOﬁCTB; MOJIYYCHHUEC YTJICKHUCIIOrO rada U M3Yy4YCHHUC €TO CBOfICTB; MOJIyUCHUEC
aMMHaKa 1 U3y4CHHE €ro CBOMCTB

IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHONM MacCOBOM JI0JIEM pacTBOPEHHOTO
BELIECTBA

NpUMEHEHHE MHIUKATOpOB (JakMyca, MeTWJopaHXka W QeHondranenHa) A
OTIpeNIeJICHNS XapaKTepa CPe/Ibl B paCTBOPaxX KUCIOT U IEIoven

HUCCIICAOBAaHNC M OIIMCAaHUC CBOICTB HCOPraHM4YCCKUX BCHICCTB PA3/IMYHBIX KJIACCOB;
HU3YUCHHC B3aHMOHeﬁCTBHH KHCJIOT C MCTAaJJIaMH, OKCHIaMH MCTAJIJIOB, PACTBOPHUMBIMHA
N HCPACTBOPUMBIMU OCHOBAHUAMH, COJIAMU; MMOJTYYCHHUEC HCPACTBOPUMBIX OCHOBaHI/If/'I;
BBITCCHCHUC OJHOI'O MCTAJJIa APYIr'UM U3 paCTBOpPa COJIN; UCCICIOBAHUC aM(l)OTepHBIX
CBOICTB THAPOKCUIOB aJIFOMHUHUA U ITUHKA

PECIICHUC SKCIICPUMCHTAJIbHBIX 3aga4 Io TEMaM: «OcHOBHBIC KJIaCChI
HCOPTaHNYCCKUX COCHHHCHHﬁ)); ((SJ'ICKTpOHI/ITI/I‘ICCKaﬂ AUCCOL Ay, «Baxneime
HEMCTAJJIBI U UX COCOIUHCHUA, «Baxneimnye MeTaJIbl U UX COCOAUHCHU A

XUMHUYECKHE HKCHEPUMEHTHI, WIUIIOCTPUPYIOIIME MPU3HAKK TNPOTEKAHUS peaKIui
MOHHOTO 0OMEHA; Ka4eCTBEHHBIC PEaKIMU Ha PUCYTCTBYIONINE B BOAHBIX pacTBOpax
MOHBL: XJOpUI-, OPOMHI-, HOAU-, Cylb(aT-, pocdar-, kKapOOHAT-, CUIMKAT-aHHOHHI,
THPOKCH/I-NOHBI, KATHOHBI aMMOHHMS, MAarHus, KaJbIHs, allOMUHUS, Kee3a (2+) u
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xenesa (3+), menu (2+), nUHKA
Ymenue:

NPEICTaBIATh Pe3yJIbTaThl dKCIIEpUMEHTa B (oOpMe BBIBOJOB, JI0Ka3aTENbCTB,
rpauKOB U TaOJIHIL U BBIBIATh SMIMPUUECKHUE 3aKOHOMEPHOCTH

YCTaHaBJIMBATh CBSI3U MEXAY peajlbHO HaOJII0AaeMbIMU XUMUYECKUMU SIBICHUSAMH U
npoueccamMy, MNPOUCXOASIIMMU B Makpo- U MHUKPOMHUPE, OOBACHATH TNPUYUHBI
MHOTr000pasusi BeLecTB

IHEPEYEHb JJIEMEHTOB COIEPXAHUs, ITPOBEPAEMbBIX HA OCHOBHOM
roCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kon
1
1.1

1.2
1.3
1.4

1.5

1.6

2.1

2.2

23

4.1

4.2
4.3

IIpoBepsieMblii 3JIEMEHT CO/IEePKAHUS

[lepBoHavabHbIE XUMUYECKUE MTOHSATUS

YucTele BemecTBa 1 cMecH. CriocoObl pasjielieHus CMece

ATOMBI U MOJIEKYJIbl. XUMUYECKUE 3JIEMEHTbl. CUMBOJIBI XUMUUYECKHUX 3JIeMEHTOB. [IpocThie u
CJIOKHBIE BEILIECTBA.

Xumnuaeckas Gpopmyiia. BareHTHOCT aTOMOB XUMHUYECKHX 31eMeHTOB. CTeneHb OKUCIIECHUS
3aK0H IIOCTOSHCTBA cocTaBa BemlecTB. OTHOcHTENbHAS aromHas Macca. OTHOCHTCILHAS
MOJIEKYJIApHAas Macca. MaccoBas 107151 XUMHUYECKOTO 3JIEMEHTa B COEIUHEHUH

KonnyectBo BemectBa. Monb. MonsipHass macca. MossipHbli 00bEM razoB. B3auMocBs3b
KOJIMYECTBA, MAaCChl M YUCJIa CTPYKTYPHBIX €AMHUI] BEIIECTBA

dusnuecKkre U XUMUYECKHE SBICHUS. XUMHUUECKasl peakus U e€ nNpu3HaKu. 3aKOH COXPAHEHUs
MacChl BEHIECTB. XUMUYECKUE YPABHEHUS

[Tepuoanueckuii 3akoH u Ilepuoanmdeckas cucrema xumudeckux snemeHToB .M. Menaeneena.
CrtpoeHue aTOMOB

Ilepuoanueckuii 3akoH. Ilepuonnueckas cucrema xumuyeckux anemeHtoB .M. Menpaeneesa.
[Tepuonpt u rpynmbel. @U3NYECKUI CMBICT TOPSJIKOBOTO HOMEPA, HOMEPOB NEPHOA W TPYIIIHI
DJIEMEHTA

Crpoenne atomoB. CocTaB aToMHBIX sijep. M3oTombl. DnekTpoHbl. CTpOEHHE 3JIEKTPOHHBIX
o0Oonouyek aromMoB mnepBbiXx 20 xuMuuyeckux 3aemeHToB Ilepuoguueckoit cucremsr JI.M.
MeHnneneeBa

3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB XUMHYECKHX DJIEMEHTOB IMEPBBIX TPEX MEPUOJIOB,
Kalusg, Kanplus  (paamyca  aTOMOB,  AJIGKTPOOTPHUIATENBHOCTH,  METAUIMYECKUX U
HEMETAJUTMYECKUX CBONCTB) M MX COCIWHECHHWHA B COOTBETCTBUM C TOJIOKEHHUEM D3JIEMEHTOB B
[Tepuoanueckoii cucteMe U CTPOCHUEM UX aTOMOB

Crtpoenue BerecTBa

Xumunyeckasi cBsi3b. KoBaneHTHast (MOJsipHAs W HETMOJSAPHAS) CBsI3b. DIEKTPOOTPULIATETHHOCTh
XUMHYECKHUX diieMeHTOB. MoHHas cBI3b. MeTannnaeckas CBsA3b

Tumel KpUCTAUNTMYECKUX PEMIETOK (aTOMHas, WOHHAs, METaJUTMYECKas), 3aBUCHMOCTh CBOWMCTB
BEIIIECTBA OT TUIIa KPUCTAJUTMYECKON PEIIETKU U BUJIa XUMHUYECKON CBSI3U

Baxwueiimme npeAcTaBUTENM HEOPraHMYECKUX BellecTB. Hemeramnsl W HMX COECIMHEHUS.
MeTanmiel ¥ UX COSTMHCHUS

Knaccudukanus 1 HOMEHKIIATypa HEOPTaHUYECKUX COCIMHEHHMM: OKCHIIOB (COJIe0Opasyrolue:
OCHOBHBIE, KHCJOTHbIe, am(OTepHble) M HecoleoOpa3ywline; OCHOBaHUU (UIEnoun U
HEpPacCTBOPUMBIC  OCHOBaHHUS), KHUCIOT  (KHUCJIOpPOJACOAEpXKamme U  OECKUCIOPOJHEIE,
OJTHOOCHOBHBIC 1 MHOTOOCHOBHBIE); COJiel (CPETHUX M KHUCIIBIX)

du3znueckue M XUMUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB-HEMETANIOB: BOAOPOJA, XJOpa,
KHCIIOpOJ1a, Cephl, a30Ta, pocdopa, yriiepona, KpeMHHS

Pu3n4ecKue W XMUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAJIJIOB: JIMTHS, HATPHS, Kajus,
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MarHus U KaJblHs, aJJFOMUHMS, jKele3a. DIEKTPOXUMUYECKUN P HAPSHKEHUN METAJIIOB
PU3NYECKUE U XMMHUYECKHE CBOMCTBA BOJOPOIHBIX COCIMHEHUN HEMETAJUIOB: XJOPOBOJAOPO/A,
CEpOBOJIOPOJA, AMMHUAKA

duznueckne U XUMUYECKUE CBOMCTBA OKcHIOB HemeTauioB: cepwl (IV, VI), azora(ll, IV, V),
dbocdopa(lll, V), yraepona(ll, IV), kpemuus(IV). [Tonyuenue okcu0B HEMETAIIOB
Xumnueckue cBoiicTBa okcunoB: MetauioB [A-IIIA rpymn, mwmuka, memu(Il) u xeneza(ll,
[IT).ITonyueHue OKCUIOB METAIIIOB

XUMHUYECKUE CBOWCTBA OCHOBAHHM M aM(OTEPHBIX THJIPOKCHIOB (HAa MpUMEpe THIPOKCHJIOB
ATFOMUHHS, XKele3a, TMHKa). [lomydeHre ocHOBaHMIA U aMPOTEPHBIX THIAPOKCHIIOB

OO0mme XUMHYECKHE CBOWCTBA KHUCIIOT: XJIOPOBOJOPOJHOM, CEPOBOJOPOIHOM, CEPHUCTOH,
CepHOM, a30THOU, (ochopHOM, KpeMHHEBOH, yrosbHOW. (OcoOble XUMHUYECKHE CBOWMCTBA
KOHLICHTPUPOBAHHOM CEpHOM U a30THOM KUCIIOT. [loirydeHue Kuciaor

OO6ume xMMHUYECKHe CBOMcTBa cpeHux coineil. [lomyuenue comneit

[Tonyuyenue, cobupanue, pacrno3HaBaHHe BOAOPOAA, KMCIOPOAA, aMMHUaKa, YIJIEKUCIIOro Iras3a B
naboparopuu

[Tomyyenne aMMuaka, CEpHOM M a30THOM KHUCIOT B MpoMblIIUIeHHOCTH. OOmme crnocoObl
HOJYyYEeHHUs] METAJIOB

I'eneTnyeckas CBA3b MCXKAY KilaCCaMH HCOPIraHUYCCKHUX COCIUHEHUI
Xumudeckue p€akuuu

Knaccupukanus XMMHYECKMX peakUMi IO pa3IMyHbIM IIPU3HAKAM: 0 YHMCIY U COCTaBYy
YYaCTBYIOIIMX B PEAKLUMH BEIIECTB, MO TEIUIOBOMY 3¢ (eKTy, MO H3MEHEHHIO CTeTeHeil
OKHCJICHUS XUMUYECKUX DJIEMEHTOB

TeroBoil 3¢p¢deKkT XUMHUYECKOM peakiuu, TEepPMOXUMHUYECKHE YpaBHEHHsS. OK30- U
SHIOTEPMUYECKUE PEAKIMH. TEpMOXUMHUECKUE YPABHEHUS

OKHMCIUTENbHOBOCCTAHOBUTENbHBIE peakuuu. OKuciurenu u BoccTaHoBUTENH. [Iponecchl
OKUCTICHUST W BOCCTAHOBJICHHUS. OJEKTPOHHBIA OagaHC OKHUCIMTEIbHOBOCCTAHOBUTEIBHOM
peakiuu

Teopust  BAEKTPOJUTHYECKOW  Auccoudanuu. KaTHOHBI, aHHUOHBI.  DJEKTPOIUTHl U
HEINeKTPOoJIuThl. CUIIbHBIC U cT1a0bIe AIEKTPOIUTHI. CTEneHb JUCCOIAITTT

Peakiun moHHOrO0 OOMeEHA. YCIIOBUS TNPOTEKaHHWs pPEaKIWd HMOHHOTO OOMEHa, TOJHBIE |
COKpAILLEHHBIE HOHHBIE YPABHEHMSI pEaKLIUI

XUMHS U OKpyKarolas cpesia

BemectBa M Marepuansl B IIOBCEIHEBHOM JKM3HHM 4eENOBEKa. be3omacHoe HCIONb30BaHUE
BELIECTB U XMUMHYECKUX peakuuil B jJaboparopuu u ObiTy. [lepBas momMolp npu XMMHYECKHUX
0’KOrax M OTPaBJICHUAX

XUMHYECKOE 3arps3HEHHE OKpyKawolel cpeabl (KUCIOTHBIE J0XKAW, 3arpsi3HEHUE II0YBBI,
BO3/yXa M BOJIOEMOB), CIIOCOOBI ero npeAoTBpaiieHus [IpeaenbHas 1omycTUMas KOHIIEHTPAIUS
BemectB (I1/IK). Ponp xumum B pemieHun SKOJOTUYECKHX TMpoOeM. YCuiIeHHe MapHUKOBOTO
s dexTa, pa3pyluieHHe 030HOBOTO CIIOS

[Tpumenenue cepsl, a3oTa, Gpochopa, yriepoja, KpeMHUS U UX COSAUHEHUN B OBITY, METUILIMHE,
IIPOMBINIJIEHHOCTH M CEIbCKOM XO03sicTBe. [IprMeHeHne MeTauioB U CIUIaBOB (CTajb, YyTYyH,
JTIOPATIOMUHUN, OpoH3a) B OBITY M NPOMBILIUIEHHOCTH UX coenuHeHud. [loHsTHE O KOppO3un
METaJIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3UH

[TpupoaHbIE HMCTOYHHWKH YTIEBOIOPOJOB (Yrojib, MPHUPOIHBIN ra3, HE(PTH), NMPOAYKTHI HX
nepepaboTku (OEH3HMH), UX POJIb B OBITY M MPOMBIIIJICHHOCTH

[lepBoHavanbHBIE MOHATHS 00 OPraHUYECKHX BEIIECTBAX KaK O COCOMHEHHSX yriepona (MeTaH,
9TaH, 3TUIICH, alleTUIICH, 3TAaHOJI, TJMLEPHH, YKCYCHas KucioTa). [ToHsTHE 0 OMOIOTHYecKr BayKHBIX
BEIIIECTBAX: KHPaxX, OeTKaxX, yrieBolaX — M UX POJIH B )KU3HHU YelIOBEKa

PacuéTnr:
o ¢popMysaM XUMHYECKUX COSTUHEHUIN



7.2 Macchl (MacCOBOM) JTOJIM PACTBOPEHHOTO BEIIIECTBA B PACTBOPE
7.3 10 XUMUYECKUM YPaBHEHUSIM



YYEBHO-METOJNYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHHUKA

* Xumus: 8-l kjacc: 0a30BBIM ypOBEHBb: y4eOHHK; S5-¢ m3manue, mepepadorannoe ['abpumensa O.C.,
OctpoymoB MW.I'., CmankoB C.A. Axmuonepnoe oo6mectBo «M3matensctBo «IIpocBemeHue»
* Xumusi: 9-ii kmacc: 0a30BbI YypOBEHB: YyueOHUK; S5-¢ m3maHue, nepepadboranHoe ['abpuensa O.C.,
OctpoymoB N.I"., CnankoB C.A. AxunonepHoe oomectBo «M3narenberBo «IIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI J1JIS1 YAUTEJIA

[Toypounbie pa3paboTKu o XUMHUH. 8 KJ1acc. H.IL Tpoerybosa. M.Bako
[Toypounsie pa3paboTku 1o XUMUH 9 KJ1acc. M.IO.I'opkoBeHKO. M.:Bako

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
https://m.edsoo.ru/7f41837¢
https://m.edsoo.ru/00ael750
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