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IMosicHUuTeIbHAA 3ANMCKA

[TporpaMma o XuMuu Ha YpOBHE OCHOBHOT'O 0OIIIET0 0Opa30BaHUs COCTAaBJIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJapTaTaM OCBOEHHS OCHOBHOM 00Opa3oBaTeNbHON IpPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeactaBieHHbBIX B PI'OC OO0, a takxke Ha OCHOBE GenepalbHON
paboueii mporpaMMbl BOCITUTAHUS U C YIETOM KOHIEHIMH MPENoaaBaHus y4eOHOTO IMpeaMera
«Xumusi» B 00pazoBaTeNbHBIX OpraHm3anusiax Poccuiickoit depepannm.

[IporpaMmma mo xuMmHuHM Ja€T MPEACTABICHUE O IENSIX, OOIIel CcTparermu OOYyYeHUs,
BOCIIUTAHUS W Pa3BUTHA OOydYalOUIUXCS CpeICTBaMU Y4YeOHOro MpeaMeTa, yCTaHABIMBACT
00s3aTeNbHOE NIPEIMETHOE COAEpPKAHUE, IPEIyCMAaTPUBAECT paclpeAesieHue ero Mo Kiaccam U
CTPYKTYPUPOBAHHE 110 pa3jieiaM U TeMaM IIPOrpaMMBbl [0 XUMHUH, ONPEAEIIAET KOJIMYECTBEHHbIE
M Ka4yeCTBEHHBIE XAapaKTEPUCTUKH COACPKAHUS, PEKOMEHIYEMYIO IOCJIEeI0BATEIbHOCTh
M3YYEHUS XUMHUHU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3€H, JIOTUKH Y4eOHOTO
npoliecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJaromuXCs, ONpeaAesieT BO3SMOKHOCTH MPEaMETa JUIs
peanuzanuu TpeOOBaHMM K pe3yabTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIIEr0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3ybTaTaM 00y4eHHs] XUMUU
HA YypOBHE 1eJieil W3y4eHHUs TNpeaMeTa W OCHOBHBIX BHJOB YueOHO-IO3HABATEIbHOU
JeSITeIbHOCTH 00yUaroMIerocs 0 OCBOCHUIO y4EOHOTO CONEPIKAHMS.

3HaHME XUMUH CIIY’KUT OCHOBOH A1 (popMHpOBaHUS MUPOBO33pEHUsT 00ydaroerocs, ero
MIPEJICTABICHUA O MAaTEPUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (POPMUPYEMbIC XUMHUEH
MPEJICTABICHUS O B3aUMOIMPEBPAIICHUSIX SHEPTUU U 00 HBOJIOLNHU BEIIECTB B MIPUPOJIE, O MYTAX
peuieHuss TIO0ANBHBIX MPOOJEeM YCTOWYMBOTO pa3BUTHUA 4YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUYeCKOM, MUIEBOM U SKOJIOrHUECKOl 0e30MacHOCTH, MPoOIeM 3JpaBOOXPAHEHHUS.

N3ydenune xumun:

CIOCOOCTBYET peanu3alliil  BO3MOXHOCTEW sl camMopa3BUTUS U (OPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 0011el 1 PyHKITMOHAIIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHKME MBILIUICHUS U TBOPUECKUX CIIOCOOHOCTEH 00yJarommxcs,
HaBBIKOB HMX  CAMOCTOSATETBHOM  yuyeOHOM  JEATENBbHOCTH, OKCHEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHUH, HEOOXOMUMBIX KaK B TIOBCEJIHEBHOM J>KM3HM, TaKk U B
MpoeCCUOHAIBHON JESTEIHHOCTH,

3HAKOMHUT CO CHEHU(UKON HAYYHOTO MBIIIIEHUS, 3aKIaJbIBa€T OCHOBHI IEJIOCTHOTO
B3TJIsAJIa HAa €TMHCTBO MPUPOJIBI M YETIOBEKA, SIBISIETCS OTBETCTBEHHBIM ATArioM B (POPMUPOBAHUU
€CTECTBEHHO-HAyYHOU TPaMOTHOCTH O0YyYarOIINXCS;

crocoOcTByeT (HOPMUPOBAHHUIO I1IEHHOCTHOTO OTHOUIEHUS K €CTECTBEHHO-HAyYHBIM
3HaHMUSIM, K TPUPOJE, K UYEJIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUE
oOydJaronuxcs.

JlanHble HampaBiieHUs B OOYYEHHHM XUMHUHU O0ECIEUMBAIOTCS CHEIU(PUKON COIepKaHUsS
y4eOHOTO TIpeIMeTa, KOTOPBIN SIBISETCS TIENarorTHYecKd aJalTHPOBAHHBIM OTPAXKEHUEM
0a30BOIi HAYKN XUMHUU Ha ONPEJCIEHHOM dTare € pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 00IIero o0pa3oBaHUs OPUEHTHUPOBAH HAa OCBOEHUE
00y4JarOIIMMHUCS CUCTEMBI MIEPBOHAYATBHBIX MOHATUH XUMHUHU, OCHOB HEOPTaHUYECKOW XUMHUU U
HEKOTOPBIX OTJICIBHBIX 3HAYNMBIX TIOHATHH OPTaHUYECKOU XUMUH.

CtpykTypa coaep:kaHHsl MPOTPaMMBI 0 XHUMHH C(HOPMHUPOBaHA HA OCHOBE CHCTEMHOTO
nonxona k e€ mzydeHuro. CopepiaHue CKJIQJbIBAETCSI U3 CUCTEMbI MOHATHH O XMMHYECKOM
DIIEMEHTE W BEIIECTBE M CHUCTEMBI TMOHATUH O XuMU4eckod peakiuu. OOe ATH CHCTEMBI
CTPYKTYPHO OPTraHU30BaHbl IO TMPUHIMITY IOCJIEIOBATEIbHOTO PA3BUTHUS 3HAHWKW Ha OCHOBE
TEOPETHUUECKHUX MPEICTaBICHUN Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUSA;

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

— YYEHHUSI O CTPOCHHUH aTOMa U XMMHUYECKOH CBS3H;

— IPEJCTABICHUN 00 AIEKTPOIUTUIECCKON AMCCOIUAINH BEIIECTB B PACTBOPAX.



TeopeTnueckue 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHU IOJIYYEHHBIX H
OCMBICIICHHBIX (DAKTOB, pPAa3BUBAIOTCS IIOCIENOBAaTEIBHO OT OJHOIO YPOBHA K JIpyromy,
BBINOJIHASL (DYHKIUU OOBACHEHHS] W TMPOTHO3MPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
IPAaKTUYECKOI0 MPUMEHEHUS U MOJyYEHHS N3y4aeMblX BELIECTB.

OcBoeHue mnporpaMMbl IO XHMMHHU CIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XMMHUYECKON COCTaBIIAIOLIEH HaydyHOM KapTUHBl MHpa B JIOTUKE €€ CHUCTEeMHOH NpHpOJBL,
LIEHHOCTHOT'O OTHOILIEHHUS K HAYYHOMY 3HAHUIO U METOJlaM I103HaHus B Hayke. M3ydueHne xummun
IPOMCXOOUT C MPUBJICUEHUEM 3HAHUM M3 paHee M3YyYEHHbIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «Pusuka. 7 Kjacc.

[Tpy n3yueHnH XMMHUN IPOUCXOJUT (POPMUPOBAHUE 3HAHUM OCHOB XUMHUYECKOM HAyKH Kak
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON AESITEIbHOCTH YEJIOBEKA M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KyJIbTYphl. 3afaya y4eOHOIo IMpeIMeTa COCTOUT B (OPMHPOBAHUU
CHCTEMBl XUMHUYECKUX 3HAHUH — BaXHEUIHX (DAKTOB, MOHSATHH, 3aKOHOB U TEOPETHUYECKHX
IOJIOKEHUH, JIOCTYNHBIX OOOOIIEHHH MHMPOBO33PEHUYECKOr0 XapakTepa, s3blKa HayKH, B
IPUOOILIEHNHU K HAyYHBIM METO/1aM [TO3HAHUS IIPU U3YYEHHUH BEIIECTB U XMMUUYECKUX PEaKLUi, B
(GOopMHpPOBaHMM W pPa3BUTUM [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHU B Y4eOHO-
MIO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOMN 1EATEIbHOCTH, OCBOEHUH TPaBUil OE30M1aCHOTO
oOpalleHus C Bel[eCTBAMU B IIOBCEIHEBHON KU3HU.

[Ipy W3yd4eHMH XMMHUU Ha YpOBHE OCHOBHOTO O0IIEro oOpa3oBaHUS BaXHOE 3HAUYCHUE
nproOpenu Takue ey, Kak:

— (bopMupoBaHUE WHTEILICKTYATbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpPa30BaHHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY IPHHATUIO PELICHUH, CHOCOOHOW aJanTHpOBaThCA K
OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

— HampaBJIEHHOCTh OOyYEHHUS Ha CHUCTEMaTHYeCKoe MpHOOIIeHHe o0yJaromuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAy4HbIM  MeETOJaM  IO3HaHUS,
(OopMHPYIOLTMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEH K XUMUU;

— ofecrnieueHue YCJIOBHMM, CHOCOOCTBYIOUIMX MPHOOPETEHHIO OO0YYaloIIMMHUCA OIbITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHHUS M CAaMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KIFOUEBBIX
KOMIIETEHII ), IMEIOIINX YHUBEPCAIbHOE 3HAUE€HUE AJIS1 PA3IMYHBIX BUAOB JAESITEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
yHuclle YMEHUI OOBSCHATh U OLICHUBATh SIBICHUS OKPY’KAIOLIEro MHUpPA, MCIONb3ys 3HAHUS U
OMBIT, TOJYYEHHBbIE MPH H3YYEHUH XUMMH, NPUMEHATh MX MpH pelleHuH npolieM B
ITOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (popmupoBanue y 00ydaromuxcs TyMaHUCTHYECKUX OTHOIICHUH, TOHUMAaHUS LIEHHOCTH
XUMHUYECKHX 3HaHWM Ui BBIPAOOTKM SKOJOTMYECKH I€]1eco00pa3HOro MoBeleHus B OBITY U
TPYAOBON NEATENBHOCTH B LENISIX COXPAHEHMS CBOETO 370POBbS M OKPYXarolleW MpUpOJHOU
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAaMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEYeIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTH JajJbHEHUIIero 00yueHHs.

OO61iee yuCiO YacoB, OTBEAEHHBIX I M3yYEHUS XMMHUHU Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanus, coctaBisieT 136 yacoB: B § knacce — 68 yacoB (2 yaca B Hezieno), B 9 kiacce — 68
yacoB (2 yaca B HEJIEINIO).



Conepxanue o0yueHust

8 kuacce

IlepBoHauya/JbHbIe XMMHUYECKHE TOHSTUSA

IIpenmer xumuu. Posib XMMUM B KU3HM 4YeJOBEKa. XUMHS B CUCTEME Hayk. Tenma u
BeulecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperarHoe cocTtosHue BeulecTB. Ilonstue o
MeTOJIaX MMOo3HaHus B XUMHUU. YucTeie BeniecTBa U cmecu. CriocoObl pa3ieneHus cMecei.

ATOMBI U MOJEKYIbl. XUMHUYECKHE dJeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[IpocTsie U clloXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yYEHUE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BellecTB. OTHOCUTENbHAs aToMHast Macca. OTHOCUTEIbHAsT MOJIEKYIIIpHAast
Macca. MaccoBasi 10J11 XUMUYECKOI0 3JIEMEHTa B COCIMHEHUH.

KonuuectBo BemectBa. Monb. MomsipHas macca. B3anMoCBs3b KOJMMYECTBA, MAacChl U
YHCIIa CTPYKTYPHBIX €IHHHUII BenecTBa. Pacu€rel o hopMynaM XMMHUYECKHX COCTUHCHHM.

Ouznyeckue M XUMHUYECKHUE SIBICHHS. XHUMUYECKas peakuus U e€ MpU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYecKue ypaBHeHuUs. Kinaccupukaus XUMUYECKUX PEaKIni
(coemuHeHus, pa3IoKeHHs, 3aMeIeHUs, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XMMHYECKOW IMOCYJOW, mpaBuiiaMu paboThl B JabopaTopuu U mpuéMaMu
oOpareHust ¢ 1abOpPaTOpHBIM O0OPYIOBAaHUEM, M3YYCHHE W ONMHUCAaHWE (PU3NICCKUX CBOHCTB
00pa3110B HEOPraHUYECKUX BEIECTB, HaOM0AeHne (U3NUECKUX (TUIaBJICHUE BOCKA, TAsTHHUE JIbJA,
pactupaHue caxapa B CTYIIKE, KAIIEHHE W KOHJICHCALMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKAJIMBaHUE MEIHOI MPOBOJIOKH, B3aMMOJICICTBHE Mela ¢ KUCIOTOM) SBICHU, HaOIt01eHue
W OINKCAaHWE TIPU3HAKOB TMPOTEKAHUS XHUMUYECKHX peakiui (pas3liokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHIOM Oapusi, pasznoxkeHue rugapokcuaa meau (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE Keie3a ¢ pactBopoM conu Menu (), usydenme crocoOoB
pa3ielieHusT CMeceil: ¢ TMOMOIIbI0 MarHurta, (GUIbTPOBaHHE, BBHIMApWBAHUE, IUCTUIUISALIMS,
xpomarorpadusi, TPOBEACHHE OYMUCTKH TIOBAPEHHOM COJM, HAOMIOACHUE W OIMUCaHUE
pe3yNbTaTOB MPOBEIAEHUS OMNbITA, WLIIOCTPUPYIOMIETO 3aKOH COXPAHEHUs MAacChl, CO3[aHuE
MoIesIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiimue npeacTaBuTe I HEOPraHUYECKHUX BelIeCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopong — 31€MEHT M IPOCTOE BEILIECTBO.
HaxoxaeHnue kuciaopoja B mpupojae, GU3NYecKue U XMMUUYECKHUE CBOWCTBA (pEaKluyd TOPEHUS).
Oxcupnpl. Ilpumenenue xucnopoga. CnocoObl MOJydeHHUs Kuciaopoja B Jjaboparopuu u
MPOMBINIEHHOCTH. KpyroBopoT kucnopona B mpupone. O30H — aloTpoIHas MOAN(PUKAIUS
KHCIIOpO/ia.

TermoBoit A(PekT XUMHUYECKOW peakIuH, TEPMOXMMHUYECKHE ypaBHEHUS, 5K30- H
SHIOTEPMUUYECKHE peakuu. TOIIMBO: yrojiib W METaH. 3arps3HEHHE BO3/yXa, YCHUJICHHUE
HNapHUKOBOTO P QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bomopon — »meMeHT m mpoctoe BemiecTBO. HaxoxaeHue Bojopoaa B TPHUPOJIE,
dbuznyecKrue 1 XUMUYIECKHE CBOMCTBA, MPUMEHEHHE, CITOCOOBI oNyueHus. KucioTer u comnu.

Mousipabii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM yPaBHEHHSIM.

®usnyeckue cBoMcTBa BoAbl. Bona kak pacrBoputens. PactBopbel. HackineHHble u
HEHACHIIICHHBIC PAcTBOpPHI. PacTBopuMOCTh BemecTB B Boje. MaccoBas MOJsl BEIIECTBa B
pacTBope. XUMHUECKHE CBOMCTBa BoAbl. OcHOBaHUs. Poib pacTBOpoOB B MpHUPOJE M B KU3HU
yenoBeka. KpyroBopoT Bojabl B mpupojze. 3arpsa3HeHUe MPUPOIHBIX BoA. OxpaHa M OYMCTKa
MPUPOIHBIX BOJ.

Knaccudukanust Heopranmyeckux coeauHeHnid. Oxcuapl. Krnaccudukamus OKCHIOB:
cosieoOpa3ymomue (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyronme. Homenkiarypa
OKCcHA0B. DU3NUECKHUE U XUMUYECKHE CBOMCTBA OKCUIOB. [TomydyeHne okCcuaoB.



OcHoBanmsi. Knaccudukainus ocHOBaHHWM: WIENOYM W HEPACTBOPUMBIE OCHOBAHMSL.
Homenkiatypa ocHoBaHuid. Pu3nuecKMe M XUMHUYECKHE CBOWCTBa OcHOBaHWMU. [lomyuenue
OCHOBAaHMH.

Kucnotel. Knaccuduxamnus kucnor. Homenkinarypa xucinot. @usndeckiue 1 XUMHYECKUE
cBoiicTBa kuciot. Psan akruBnoctu metauioB H. H. bekerosa. Ilomyuenue kucior.

Conu. Homenkiarypa coneil. @uzndeckre U XMMUYECKUE cBOWCTBa cosie. [lomydenue
COJIEH.

I'eneTnueckast CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeiesieHUue CoJep>KaHusl KUCIOpoJa B BO3yXe, MOIydeHue, cobupaHue,
pacno3HaBaHUE W HU3YyYEHHUE CBOMCTB KHCIOPOJA, HAOIIOJEHUE B3aMMOJICHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W INpEKpallleHusi ropeHus (Ioxkapa), 03HaKOMJICHHE C
oOpa3liaMyd OKCHIOB M OIMCAHWE WX CBOWCTB, TMOJYy4YCHHWE, COOMpaHUE, paclO3HABaHWE U
U3ydeHHEe CBOMCTB BOjopona (TopeHue), B3auMmojeicTBHe Bogopoma ¢ okcuaoMm wmemu (1)
(BO3MOXHO HCTIOJB30BaHUE BUICOMATEPUATIOB), HAOIIOACHIE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHue OCOOCHHOCTEM pPAacTBOPEHUS BEUIECTB C PA3IUYHON PacTBOPUMOCTBIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJE€H pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICICTBHE BOABI C MeTalulaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), WCCIEAOBAHUE OOpPA3I[OB HEOPTAHWYECKUX BEHIECTB PA3IMYHBIX KJIACCOB,
HAOIIO/IEHUE M3MEHEHHSI OKPACKH WHIMKATOPOB B PACTBOpPax KHUCIOT U IIEIOYEH, M3ydyeHUE
B3aumojeiicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peakuuii HeWTpaiau3alud, IOJIyYeHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOTO
MeTajuia IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BakHelme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiementos /[, U.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakiuun

[lepBrle TOMBITKA KIACCUPUKAMKA XUMHYECKHX OdiieMeHTOB. [loHsATHe o rpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMETbHBIE METAIIIBI, TAJTOTEHbI, HHEPTHBIE Ta3bl).
DNeMEeHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepmoanueckas cucrema xumMuyeckux »siemeHtoB [l .
MenneneeBa. Koporkonepuognas u iuHHONepuoAHas (opmel [lepuognueckoit cucTeMbl
xumuueckux siemeHToB JI. M. MenneneeBa. Ilepuonsl u rpymnmbl. DU3HYECKHd CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenne aromoB. CocraB artoMHbIX szaep. HM3oromsl. Onektponbl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBBIX 20 XUMUYECKHX deMeHToB [leproauieckoil CUCTeMbI
. W. MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS Panyca aTOMOB XUMHYECKUX DJIEMEHTOB, METAJUTHYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPpyIIaM U MEPUOIAM.

3nauenne [lepuogmueckoro 3akoHa u I[leprogudeckoil CHCTEMBbI XUMHUYECKHUX AJIEMEHTOB
JUIs pa3BUTHA HayKU U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMudeckas CBSI3b. KoBanentnas (monsipHas u HETIOJISIpHAS ) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenp  okucineHus. OKHCIUTENbHO-BOCCTAHOBUTENBHBIE  peakuuu. IIponecchbr
OKHUCJICHUS U BOCCTAaHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMenm:

U3YyYEeHHE OO0pa3IoB BEIIECTB METAUNIOB MU HEMETaUIOB, B3aMMOJCHCTBHE THIPOKCHA
LMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, MIPOBEACHHUE OIBITOB, WIIIOCTPUPYIOIUX MPUMEPHI
OKHCITUTENHHO-BOCCTAHOBUTENBHBIX PEAKIMM (TOpeHre, Peakluy Pa3oKeHHs], COSTUHEHU).

Mesricnpeomemmnnie ceasu



Peanuzanus MeXnpeaMETHBIX CBsI3€d NPU M3YYEHHH XMMHH B 8 KJlacce OCYLIECTBIIAETCS
yepe3 HCHOJb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX IOHATUH, TaK U IOHATH,
ABJIAIOIUXCSI CHCTEMHBIMHU JUIsI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'0 IMKIIA.

OO1e ecTecTBEHHO-HAy4HbIE IOHSTHSA: Hay4HbIM (akT, rumores3a, TEOpus, 3aKOH,
aHanmu3,  CHHTE3,  Kilaccu(ukauusi,  MEpUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJECIIb, SIBJICHUE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, WOH, HYKJIMJ, H30TOIBI,
pPaMOAaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKMH 3apsi, BELIECTBO, Telo, 00BEM, arperatHoe
COCTOSIHUE BEIIECTBA, a3, (PU3MYECKHE BEIWYHMHBI, CIUHHUIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouochepa.

I'eorpadusa: armocdepa, ruzpocdepa, MuUHepalbl, TOpPHbIE IOPOAIbI, IOJE3HbIE
HCKOIIaeMbl€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

ITepuognuecknit 3axkoH. Ilepuommueckas cucremMa xumudeckux odaemeHtoB J[. M.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOMCTB XUMHYECKHX
JJIEMEHTOB MEPBBIX TPEX INEPHOAOB, KajlWs, KaJbLIUd U HMX COCIUHEHUH B COOTBETCTBUU C
M0JIO’KEHHEM 3JIeMeHTOB B [leproauyeckoii cucteMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHMJbI XUMHUYECKOW CBS3H. THUIBI KPUCTAIUIMUECKHUX PEUIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THUIA KPHUCTANIMYECKOW PpEIETKM M BHUJA XUMHUYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XHMHYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMUHBIM KJaccaM HEOPTaHWYECKUX COEIUHEHMM, TeHEeTHdecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakuil Mo pa3IuyHbIM MpHU3HAKaM (IO YHCIY M COCTaBY
YYaCTBYIOIIMX B pEaklUU BEIIECTB, MO TEIJIOBOMY 3((exTy, M0 H3MEHEHHMIO CTEleHen
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpPAaTUMOCTH, MO Y4YacTHIO KaTajau3aTopa). JK30- U
HHI0TEPMUYECKUE PEAKIINH, TEPMOXUMHUYECKUE YPaBHEHHUSI.

[TonsitTue o cxopoctu xumuueckoil peakiuu. ITonstue 06 0OpaTHUMBIX M HEOOPATUMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. I[lonstue o
karanuse. lloHatne o XumuueckoM paBHOBecuU. PakTOpbl, BIHAOIIME HA CKOPOCTh
XUMHUYECKON peaKIMU U MOJI0KEHNE XUMUYECKOTO0 PaBHOBECHS.

OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIE PEAaKIMH, SJEKTPOHHBIA OanaHC OKUCIUTENbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii ¢ UCIOIb30BaHUEM METO0/1a JIEKTPOHHOT 0 OanaHca.

Teopust 3EKTPOTUTUUECKON JUCCOLUAILMH. DJIEKTPOIUTHI U HE 3JIEKTPOIUThl. KaTHOHBI,
AQHUOHBI. MexaHu3M JAHCCOLMAlMM BELIECTB C pPa3jIMYHbBIMM BHJAMHU XHMHUYECKOH CBS3H.
Crenens aucconuanuu. CHIbHBIC U Ca0bIE DJIEKTPOIUTHI.

Peakuuu moHHoro o6MeHa. YcCIIOBHsI MPOTEKaHUs peakIMii HOHHOTO oOMeHa, TOJHbIE U
COKpall€HHbIE MOHHBIE ypaBHEHUs peaknuii. CBOWCTBa KHCIOT, OCHOBAHMI M COJIEH B CBETE
npeCTaBiIeHU 00 SJIEKTPOTUTHUYECKON auccornuanuu. KadyecTBEeHHbIE peakluyd Ha HOHBL
[TonsiTHE O THIPONH3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOZCISIMH KPUCTAJUIMYECKHX PEIIETOK HEOPraHWYECKUX BEIECTB —
METAJUIOB M HEMeTauloB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJOpUAa HATpHs),
WCCIICJOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHMYECKOM PEAKLUH OT BO3ACUCTBHS DPA3IUYHBIX
(bakTOpOB, MCCIEIOBAaHUE JIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpOIEcca AUCCOLMALUN
KHCJIOT, IIeno4ed M coned (BO3MOYKHO HCIIOJIb30BAaHUE BHUAECO MAaTEpUANIOB), INPOBEICHUE
OTIBITOB, WIUTIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHUs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BBbIACICHME Tra3a, 00pa3oBaHHME BOJbI), OINbITOB, WUIIOCTPUPYIOLUX MPUMEPHI



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAaKLUUi (FOpEeHHE, pEaKUUU pa3IoXKEHHUs, COCIUHEHMS),
pacro3HaBaHUE HEOPraHUMYECKUX BEIIECTB C IOMOIIbIO KAaueCTBEHHBIX pEakUuil Ha HOHBI,
pellIeHne YKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTtaJyuibl 1 UX COeJUHEHHUS

OOmass xapakTepucTHUKa TrajoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEpHbIE
crenieHu okucineHus. CTpoeHue M (u3nyecKue CBOMCTBA MPOCTHIX BEIIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOAEMCTBHE C MeTaulaMH, HEMETalaMu,
menoyamu). Xuoposopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHE CBOMCTBa, IOJIy4CHHE,
npuMeHeHue. JlelicTBre XJIopa U XJIOPOBOAOPO/a HA OPraHK3M 4YesloBeka. BaxkHelme Xaopuasl
U MX HAXOXJEHUE B IIPUPOJIE.

OO6mas xapakrepuctuka 351eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (u3nyecKre CBOWCTBA MPOCTBIX BEIIECTB —
KHUCIIOpOJia U Cepbl. AJUIOTPONHbIE MOAU(UKALMKA KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBoZOpOA, CTpoeHue, (uU3MYecKHue M XMMUYecKue cBoHcTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (PU3NYECKHE M XMMHUYECKHE CBOWMCTBA
(oOme Kak MpeNcTaBUTENs Kiacca KUCIOT M crneuududeckue). XUMHUYECKHE peakiuH,
JeKallie B OCHOBE MHPOMBIIIICHHOTO croco0a IoiydeHusl cepHOoil KucioThl. [IpumeHenue
cepHOi KucinoThl. CoM CepHOM KMCIOThI, KAUeCTBEHHAs peaklys Ha cyiabgaT-uoH. Haxoxenue
ceppl U €€ CcoelMHEHUM B Mpupoae. XHUMHUECKOE 3arps3HEHUE OKpY’Kalollel cpenbl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLCHUS.

OO6mas xapakrepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTENEHM OKHUCIEHUS. A30T, paclpoCTpaHEHHE B NpuUpoje, (usmdeckue u
XUMHYecKHe cBOoMCTBa. KpyroBopoT a3ora B nmpupoje. AMMHUaK, ero Gu3n4eckue 1 XMMU4ecKHue
CBOICTBa, nonydeHue u npumeHeHne. Coau aMMOHMSI, UX (HU3NUYECKHUE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peaklys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIyYEHUE,
¢usznueckue M XUMHUYECKHE CBoOiicTBa (oOlIMe Kak MpEeACTaBUTENs Kiacca KHUCIOT |
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KauyecTBe MHHEpaJIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COSNUHEHHUSIMU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO31yXa, MOUYBbI U BOJ0EMOB). Docdop, amIoTponHble MOAU(PUKAUH
docdopa, puznueckue u xumudeckue cpoiicrBa. Okcun docdopa (V) u pocdopHas kuciora,
du3nueckue M XUMHMYECKHE CBOWMCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPATBHBIX YIO0OpPEHUI.

OObmas xapakrepuctuka s1aeMeHTOB |VA-rpynmbel. OCoOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHUA. YTJepo/l, aJUIOTPOIHbIE MOIU(UKAIINK, PACIPOCTPAHEHHE B
npupoze, pusnueckue U XuMU4eckue cBoictBa. Ancopbuus. KpyroBopotT yrieposaa B mpupoe.
Oxkcuppl yriaeposaa, ux (pU3NYecKue U XMMUYECKHE CBOWCTBA, JEWCTBHUE Ha )KMBBIE OPraHU3MBI,
NOJTy4eHHEe U MPUMEHEeHHEe. DKOJIOTUYeCKUe MPOoOIeMbl, CBsI3aHHbBIe ¢ okcuaoM yriepoaa (1V),
TUIO0TE3a TJ100aJIbHOTO TOTEIUIEHHUs KJIMMaTra, MapHUKOBBINM 3QQeKkT. YTroibHas KUCIOTa U €€
COJM, UX (PU3MUECKHME M XUMHMUYECKHE CBOMCTBA, MOJy4deHHWE U TNpuMeHeHHe. KadecTBeHHas
peakiusi Ha  KapOoHar-uoHbl. lcmonb3oBanume  kapOoHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[TlepBoHavanbHble MOHATHS 00 OPraHMYECKHX BEIIECTBaX KaK O COEAMHEHMSIX YIiiepoja
(MeTaH, 3TaH, JTWUJIEH, AalleTWJIEH, JTaHOJ, IJMLEPHUH, YyKCycHas kuciora). I[IpupogHsie
WCTOYHHMKHU YTJIEBOJIOPOJOB (yroib, MPUPOIHBIN ra3, HedTh), MPOAYKTHl HX TEpepadOTKH
(OeH3uH), UX pOJIb B OBITY U MPOMBIIUIEHHOCTH. [ToHATHE 0 OMOJIOTHYECKH BaXKHBIX BEIIECTBAX:
KMpax, Oeikax, yriaeBoJaX — M HMX pPOJM B JKU3HM YelloBeKa. MarepuanbHOE €AMHCTBO
OpPraHMYECKUX Y HEOPraHMYECKUX COECIUHEHHH.

Kpemunii, ero ¢usnveckue M XUMHUYECKHE CBOWCTBA, TIOJYYCHHE W TIPUMCHEHHE.
Coenunaenuss kpemHusi B mpupone. OOmme mnpencraBieHuss o0 okcunae kpemuus (V) u
KpeMHHEBOU Kuciote. CHIIMKaThI, UX UCIOJIb30BaHKUE B OBITY, B IPOMBIIINICHHOCTH. BaxkHelme



CTpOUTENbHbIE MaTepHajbl: KEpaMHUKa, CTEKJIO, IEMEHT, OeToH, ene300eToH. IIpobimembl
0e30MacHOr0 UCMOJIb30BaHMS CTPOUTEIBHBIX MATEPHATIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKCnepumMenm:

U3ydeHrue oOpaslloB HEOPTraHMYECKHX BEIECTB, CBOMCTB COJISIHON KHUCIIOTHI, MPOBEACHUE
KaueCTBCHHBIX PEAKIUN Ha XJIOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIBITHI,
oTpaxaromue (pU3MYeCKue U XUMHUYECKHE CBOICTBA TaJIOTEHOB M UX COCAMHEHUN (BO3MOKHO
UCTIOJIb30BaHUE BHJCOMATEPHANIOB), O3HAKOMIIEHHE C 0Opaslamu XJIOPUAOB (TaJIOTEHHUIOB),
O3HAaKOMJICHHE C oOpa3uamMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIHOJIb30BaHUE
BUJEOMATEpHaoB), HaONIOAEHUEe Tpolecca OOYrJIMBaHUS — caxapa IOX  JeiCTBHEM
KOHIICHTPUPOBAHHOW CEPHOW KHUCJIOTHI, U3YUYCHHUE XUMHUYECKUX CBOWCTB pa30aBICHHOW CEpHOM
KHCJIOTHI, TIPOBEJICHHE KaueCTBEHHOW peakiiy Ha Cyab(paT-uOH M HAOIIOJCHHWE NMpU3HaKa e&
MPOTEKaHus, O3HAKOMIIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, docdopa U HX COeIUHEHUN
(BO3MOKHO HCIIOJIb30BaHKUE BUACOMATEPHAJIOB), 00pa3liaMy a30THBIX B (POCHOPHBIX yrnoOpeHuH,
MoJlyueHue, coOupaHue, pacro3HaBaHUE M U3YYEHHE CBOICTB aMMMaka, IPOBEICHUE
KAUeCTBCHHBIX peaknuid Ha HOH aMMOHUsS U Qocdar-noOH W U3YYCHHE NPHU3HAKOB WX
MPOTEKaHUs, B3aMMOJICICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
MCIIOJIb30BaHUE BUJCOMATEPHUANIOB), U3yUEHHE MOJENEH KPUCTANIMUYECKUX PELIETOK aMasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C TPOIECCOM aAcOpOLMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, paclio3HaBaHUE
U U3yYeHHUE CBOMCTB YIJIEKHCIIOTO ra3a, MpOBEICHHE KaueCTBEHHBIX PEaKIMii Ha KapOOHAT U
CHWJIMKAT-UOHbl U W3Y4YEHHE IPU3HAKOB MX IMPOTEKAaHUs, O3HAKOMIIEHHE C MPOIYKIHEH
CUJIMKATHOM MPOMBILUIEHHOCTH, PELIEHUE SKCHEPUMEHTAIbHBIX 3aJay Mo Teme «Baxuelmue
HEMETaJUIbl U UX COCTUHEHUS.

MeTta/ibl M UX COCAUHEHUS

OO0mass xapakTepUCTHKAa XMMHUYECKHUX DJJIEMEHTOB — METalIOB HAa OCHOBAaHUU UX
nosnoxeHus B [lepuonnueckoii cucreme xumudeckux snemeHToB . 1. MenneneeBa u crpoenus
atoMoB. CTpoeHue MeTamioB. MeTalauyeckas CBsI3b M MeETAJNIMYECKas KpUCTasIndecKas
peméTKa. DIEKTPOXUMHUYECKUN Pl HanpsHkeHUH MeTamioB. Pu3MUecKue W XHUMHYECKHE
cBoiicTBa MetayioB. OOmmMe cnocoObl nonydeHust MeTauioB. [IoHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uH. CIiaBsl (CTallb, YYT'YH, JIOpaTIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJIEHHOCTH.

[[{enounble MeTaNIBL: TIOJIOKEHUE B Ileproanueckoil cucTeMe XuMHUYECKHUX 3JIEMEHTOB /.
W. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJAEHHUE B MpHupojae. PU3NYECKHe U XUMUYECKHE
CBOIiCTBa (Ha mpuMepe HATpus U Kanus). OKCUIBI U TUAPOKCUABI HATpUs U Kanwus. [I[puMeHneHue
HIEJIOYHBIX METAJIJIOB U UX COEAUHEHUH.

[IlenoyHo3emMenpHbIE METAUIBI MAarHW M KalblUh: nonokeHue B Ilepuoanueckoit
cucreme xumuueckux snemeHToB [[. M. MeHneneeBa, CTpOEHHME WX aTOMOB, HaXxOXKICHUE B
npupoje. Puznueckue U XMMUYECKHUE CBOMCTBA MAarHus W Kanblus. BaxkHeimune coeanHeHUs
KaJbpus (OKCUM, TUAPOKCU, coin). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTPAHEHHUS.

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHtoB J[. WM.
MenneneeBa, CTpoeHHE aToMa, HaxoXeHue B npupoje. dusnueckne U XMMHUYECKHE CBOMCTBA
anmroMuHUSA. AMQOTEpHBIE CBOWCTBA OKCH/IA U TUIPOKCH]IA ATFOMHHHSIL.

Kenezo: mnonoxenue B Ilepumonnueckoi cucrtemMe xumuyeckux osnementoB /[l .
MenzeneeBa, CTpOEHHE aTomMa, HaxOKJAeHUe B npupoje. dusndeckne U XMMHUYECKHE CBOMCTBA
xene3a. Oxkcunpl, ruapokcuabpl U coiu skene3a (l1) m xkeneza (Ill), ux cocras, cBoiicTBa u
MOJIyYEHHUE.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C O00pa3laMi METaUIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMU,
U3YYEHUE PE3yJIbTaTOB KOPPO3UU METAIJIOB (BO3MOXKHO MCIIOJB30BAaHHE BHAEOMATEpUATIOB),
0COOEHHOCTEH B3aUMOJICHCTBUS OKCHIA KAJIBIIUSA U HATPUS C BOJOH (BO3MOKHO HCIOJIb30BAHUE
BUJICOMaTEpHAJIOB), HCCIEAOBAaHUE CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEHHUs 3Kee3a B



KHACIOpoAe  (BO3MOXHO  HCHOJB30BAHWE  BUACOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KAYeCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, Kajbllus, alFOMUHUA, LUHKa, xene3a (I1) u xenesa
(1), mequ (1), HaOnrOIEHHE W ONKMCAHKE MPOLIECCOB OKPALIMBAHUS IIAMEHH MOHAMH HATPHS,
KaJusl U KaJiblidg (BO3MOXHO HCIIOJIb30BAaHHME BHAEOMATEPUANIOB), UCCIIEOBaHIE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHUS U THIPOKCH/IA LIMHKA, PEIICHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
TeMe «BakHelre MeTauibl U UX COSTUHEHUS».

XuMHA M OKpYsKaoIas cpeaa

BemiectBa 1 MaTepuaibl B MOBCEJHEBHOM JKMU3HH uYeloBeKa. be3omacHoe MCIoyib30BaHKe
BEIIECTB M XMMHYECKHX peakuuii B ObiTy. IlepBas momomuipr mpu XUMHYECKHX OXKOrax M
OTpaBJICHUSIX.

XHMHYECKOE 3arps3HEHUE OKPYKaroIlel cpefbl (MpeaenbHas 10IMyCcTUMas KOHLIEHTpaIus
BemecTs, ganee — [1J1K). Posib XxuMuu B pereHuu 3KOJIOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pas3oB MaTepHalioB (CTEKIIO, CIUIaBbl METAIIJIOB, MTOJIMMEPHBIE MATEPUAIIbI).

Meswcnpeomemnnie ceasu

Peanuzarus MeXNpeAMETHBIX CBA3€H MPU M3y4YEHUU XUMUU B 9 Kjacce OCYIIECTBISETCS
Yyepe3 HCHOJb30BAHME KaK OOMIMX ECTeCTBEHHO-HAYYHBIX IOHATHH, TaK W TOHATHM,
SBIISIOIINXCSI CHCTEMHBIMHU TSI OTACTBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OOme ecTecTBEHHO-HAYYHbIC IIOHATHSA: HAy4HbIM (akT, THUHOTE3a, 3aKOH, TEopus,
aHalW3,  CHUHTE3,  KIacCHU(UKalus,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  JIKCIEPHUMEHT,
MOJICITIMPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

Ouzuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H3OTOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, OJJIEKTPUYECKUN 3aps]l, MPOBOJHUKH, IOIYIPOBOJHUKH,
JTUBJIEKTPUKH, (POTORIIEMEHT, BEIIECTBO, TEJNO, 00bEM, arperaTHOe COCTOSIHHME BEIIEeCTBa, Ias,
pacTBOp, PacTBOPUMOCTb, KpUCTAJUIMUECKas pEIIETKa, CIUIaBbl, (U3MYECKHE BEIMYMHBI,
€AMHMILIBI U3MEPEHUS], KOCMUYECKOE IPOCTPAHCTBO, IIJIAHETHI, 3BE3/1b1, COHIIE.

buonorust: ¢otocunTes, apixanue, O6uocdepa, 3KocucTeMa, MUHEpaiIbHbIE YAOOpEHHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHbIE BEIECTBA.

['eorpadus: atmocdepa, ruapochepa, MHHEpadbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOJHBIE PECYPCHI.

I[LnanupyemMble pe3yJibTaThl 0CBOCHHS MPOTPaAMMBbI 10 XHMHH HA YPOBHE OCHOBHOTO
0011ero 00pa3oBaHus

JIn4HOCTHBIE Pe3yJIbTAThI

JIMYHOCTHBIE PE3yNbTaThl OCBOECHUS MPOTPAaMMbI OCHOBHOTO OOIIEro o0pa3oBaHUs
JIOCTUTAIOTCS B XOJI¢ OOYYCHHUSI XMMUHU B €IMHCTBE YUEOHOM M BOCITUTATEIBHOM IEATEIILHOCTH B
COOTBETCTBHH C  TPAJAUIMOHHBIMH  POCCHUCKMMH  COUMOKYJIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMH 1IEHHOCTSIMH, TPUHITHIME B OOINECTBE MpPaBUJIAMHU U HOPMAaMH TOBEICHHS U
CIOCOOCTBYIOT MPOIIECCaM CaMOITO3HAHHMSI, CAMOPA3BUTHS M COIMATM3AIINN 00yJIarOIUXCSl.

JIMYHOCTHBIE PE3yJbTAThl OTPaXKAKOT TOTOBHOCTh OOYYAIOIIUXCSI PYKOBOJCTBOBATHCS
CHCTEMOW TO3WTHUBHBIX IIEHHOCTHBIX OPHUEHTAIMN M PACHIMPEHHE OIbITAa JEITEIBHOCTH Ha €€
OCHOBE, B TOM YHCJIC B YACTH:

1) maTpuoTHYECKOro BOCIUTAHUA:

IICHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAYUHOMY
HACJIC/INI0, TIOHUMaHHs 3HAYCHUsS XMMHUYECKOH HAYKH B JKU3HH COBPEMEHHOTO OOIIeCTBa,
CHOCOOHOCTH BIIAJIETh OCTOBEPHOW MH(OpMAIUCH O MEPEAOBBIX TOCTHKCHUSAX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpPOWCTBE
Mupa 1 o0IIeCcTBa;

2) rpaskIaHCKOro BOCIIMTAHUS

NPEJCTAaBICHUS O COIMAIBHBIX HOPMax M MpaBWJIaX MEKIMYHOCTHBIX OTHOIICHHU B
KOJJICKTHBE, KOMMYHHUKAaTUBHOW KOMIIETGHTHOCTH B OOIIECTBEHHO IIOJIE3HOH, Y4eOHO-



HCCIIEI0BATEIbCKON, TBOPUYECKON U JPYTrUX BHAX JEATEIBHOCTH, TOTOBHOCTH K pa3HOOOpPA3HOM
COBMECTHOHM JIeSITEIbHOCTH IIPU BBIIOJHEHUH Y4eOHBIX, IIO3HABATENIbHBIX 3a]a4, BBIIOJHEHUU
XUMHYECKHX SKCIIEPUMEHTOB, CO3/1aHUM y4eOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHUIO
U B3aMMOIIOMOIIM B IpoLecce 3TOH yuyeOHOM AeATenbHOCTH, FOTOBHOCTH OLIEHMBATh CBOE
MOBEJICHUE M TOCTYNKH CBOMX TOBapUIICH C TMO3WIMH HPABCTBEHHBIX U IPABOBBIX HOPM C
y4€TOM OCO3HAHHUS NOCIEACTBUNA OCTYIIKOB,;

3) HEeHHOCTH HAYYHOTO MO3HAHUSL:

MHUpPOBO33PEHUYECKHE  NPEACTAaBICHHUS O  BEUIECTBE M  XUMHYECKOM  peaKiuy,
COOTBETCTBYIOILIIE COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAyKH M COCTABIISIOLINE OCHOBY ISt
IOHUMaHMs  CYIIHOCTM HAyyHOM KApTHHBI MHpa, IHPEACTaBICHHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOABI, B3aMMOCBA3SIX YelIOBeKa C MPUPOIHON Cpenol, O posu
XMMHHU B TIO3HAHUM ITHX 3aKOHOMEPHOCTEH;

[IO3HABATEJIbHBIE MOTHBBI, HAlpaBJICHHBIC Ha IIOJIyY€HHE HOBBIX 3HAHUH IO XUMHH,
HEoOXoauMble Ul OOBSCHEHHsS HaOJI0JaeMbIX IIPOLECCOB U SBJICHUMN, I103HABATENIbHOM,
UH(POPMALMOHHON M YUTATENBCKON KYJIbTYPHI, B TOM YHCIIE HABBIKOB CAaMOCTOSTEIBHOW pabOTHI
C y4yeOHBIMH TEKCTaMHM, CIIPABOYHOH JHUTEpaTypoi, AOCTYHNHBIMH TEXHUYECKUMHU CPEICTBAMU
UH(POPMALIMOHHBIX TEXHOJIOTHIA;

UHTEepec K OOYyYEHMIO M MO3HaHUIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camMo00pa30BaHMIO, MTPOSKTHONH M MCCIENOBATEIBCKON NEATEIILHOCTH, K OCO3HAHHOMY BBIOODPY
HalpaBJIEHHOCTU U YPOBHsI 00yueHUs B JaJibHEHIIeM;

4) ¢popMHUPOBAHHS KYJIbTYPHI 3/10POBbSI:

OCO3HaHME IIEHHOCTHU JKU3HU, OTBETCTBEHHOI'O OTHOUICHUS K CBOEMY 3/0pPOBBIO,
YCTAaHOBKM Ha 37I0POBBI 00pa3 JKW3HU, OCO3HAHME IIOCIEACTBUI W HEMPUSTHE BpPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKorojsl, HApKOTHKOB, KYpPEeHHs), HEOOXOAMMOCTH COOIIOACHUS
npaBui1 0€30MacHOCTH TpU OOpamieHHH ¢ XUMHYECKHMMH BEUIeCTBaMU B OBITY W peajbHOMN
KHU3HH,

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpeC K MPAKTUYECKOMY U3YUYEHUIO NMpodeccHii u Tpyaa pa3aIudHOro poJia, yBaXKeHHUe K
TPyAy ¥ pe3ylbTaTaM TPYAOBOW JEATENPHOCTH, B TOM YHCIE€ Ha OCHOBE NPHUMEHEHHS
OPEIMETHBIX 3HAaHWH 10 XHUMHHM, OCO3HAaHHBIH BBIOOP MHIMBUAYAJIBHOW TPaeKTOPUHU
IPOIOIDKEHHUS 00pa3oBaHUSl C YYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMHH,
OOIIeCTBEHHBIX MHTEPECOB U MOTpeOHOCTeH, ycnemHoi mpodeccnoHaIbHON AEATENbHOCTH U
pa3BUTHS HEOOXOIMMBIX YMEHHH, TOTOBHOCTD a/IalITUPOBATHCS B IPO(PECCHOHATBHOM Cpe/Ie;

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

9KOJIOTHYECKH I[eJIeCO00pa3HOe OTHOMICHUE K MPUPOJIe KaK MCTOYHUKY JKU3HU Ha 3emiie,
OCHOBe €€ CyIIeCTBOBaHMs, MOHUMaHHE LIEHHOCTH 3J0pPOBOro M 0E30MacHOro odpasa KHU3HH,
OTBETCTBEHHOE OTHOIICHWE K COOCTBEHHOMY (H3MUYECKOMY H TICHXHYECKOMY 3JI0POBBIO,
0CO3HAHME LIEHHOCTH COOJIIO/ICHHsI MpaBUII 0€30MacHOTrO MOBEACHUS MpU paboTe C BEleCTBaMH,
a TaK)Ke B CUTYaIUsIX, YIPOXKAIONINX 3T0POBBIO M KU3HU JTIOJICH;

CHOCOOHOCTH TPUMEHSATH 3HAHMA, MOJydaeMble NMPU H3YYEHUH XHUMHUH, JUISI pEeIIeHUs
3a/1a4, CBSA3aHHBIX C OKPYXAIOIIEH MPUPOIHON CPEAOid, AJIsl MTOBBIIEHUS YPOBHS AKOJIOTMYECKOM
KYJIBTYpBl, OCO3HaHUS TINIOOATBHOTO XapaKTepa SKOJIOTUYECKUX MPOoOJIeM U MyTel WX pelieHus
MIOCPEJICTBOM METO/IOB XMMHUH, SKOJIOTHUIECKOTO MBIIIICHHS, YMEHUSI PYKOBOJICTBOBATHCS M B
MI03HABATENbHOM, KOMMYHHKATUBHOM U COIMAILHON MPAKTHKE.

METAIIPEIMETHBIE PE3YJIbTATbI

B cocraBe MerampeaMeTHBIX pe3yJiIbTaTOB BBIICISIOT 3HAYMMBbIE Ui (OPMHPOBAHUS
MHUPOBO33PEHUST OOLICHAYYHbIE MOHATHS (3aKOH, TEOpHUs, MPUHLMII, TUNOTE3a, (aKT, CUCTEMA,
IpoIlecc, KCIEPUMEHT U JIPYToe.), KOTOPbIe NCHOJIb3YIOTCSA B €CTECTBEHHO-HAYYHBIX YUEOHBIX
peaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHMH U3 ATUX NMPEAMETOB (POPMUPOBATH NPEICTABICHUE O
LIEJIOCTHOM HAy4YHOH KapTHHE MHpa, U YHUBEpCalbHbIe yyeOHbIe JCHCTBUS (IIO3HABATENbHBIC,



KOMMYHHUKATHBHBIE, PETYJISTHBHBIE), KOTOpbIE OOECIeYnBaOT (POPMUPOBAHHUE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIJIJAHUPOBAHUIO M OCYILECTBICHUIO Y4€OHOM! 1€ATEIbHOCTH.

ITo3HaBaTebHBIE YHHBePCAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBrble JJornueckue aeiicTBuA:

YMEHMSI HCIOJIb30BaTh IPUEMBI JIOTMYECKOTO MBIIUIEHUS IIPU OCBOCHUU 3HAHMM:
pPAacKphIBaTh  CMBICA XMMHUYECKUX IOHATHH (BBIIENATH HX XapaKTepHble IPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBSA3b C APYTUMH MOHSTUSMH), UCTIONB30BATh MOHATHS U1 OOBSCHEHUS
OTIENbHBIX (DAaKTOB W SBJICHHH, BBIOMpaTb OCHOBAHMSA M KPUTEPUM JJs KJIACCUPHUKALMU
XUMHUYECKHX BEIECTB U XMMHUECKUX pEaKlui, yCTaHABIUBATh IPUYMHHO-CIIEICTBEHHBIE CBSI3U
MEXy 00BEKTaMH U3Y4EHUs, CTPOUTH JIOTUYECKUE PACCYXAE€HUS (MHIYKTUBHBIE, 1€ TyKTUBHBIE,
10 aHAJIOTMH), AEJIaTh BBIBObI U 3aKIIOUCHUS;

yYMEHHUE NMPUMEHATh B MPOLECCe NMO3HAHUSA NOHATHS (IIPEIMETHBIE U METalpeIMEeTHbIE),
CHUMBOJIMUYECKHE (3HAKOBBIC) MOJEIH, HCHOJb3yeMble B XHMHH, NPe0oOpa3OBHIBATH MIMPOKO
IpUMEHSeMble B XUMHM MOJEJIbHbIC MPEICTABICHUS — XMMUYECKUN 3HAaK (CUMBOJI 3JIEMEHTA),
XUMHYecKass (GOopMylna M YpaBHEHHE XHMHYECKOM peakiud — NP pPEIIeHHH Yy4eOHO-
IIO3HABATEJIBHBIX 3alad, C Y4E€TOM OJTHUX MOJEIbHBIX INPEICTABICHUNH BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKM H3YyYaeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB H
XMMHUYECKUX DPEaKUui, BBIABIATH OOIIME 3aKOHOMEPHOCTH, IPUUYMHHO-CIICACTBEHHBIE CBS3U U
IIPOTUBOPEYMS B U3y4aeMBbIX IIpOLEcCaX U SIBJICHUSIX.

ba3zoBble uccienoBarebCcKue 1eHCTBUSA:

YMEHHME HCIOJIb30BaTh IOCTABJIIEHHbIE BOIPOCHl B Kau€CTBE MHCTPYMEHTA IIO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHUPOBAHUS TMIIOTE3bl IO IPOBEPKE MPAaBUIBHOCTU
BBICKA3bIBAEMBIX CYXJICHMIA;

npuoOpeTeHre OmbiTa MO IUIAHUPOBAHMIO, OPTaHM3ALUU M TPOBEICHHUIO YYEHHYECKHUX
HKCIIEPUMEHTOB, YMEHHE HAOII0AATh 32 XOJ0M Ipoliecca, CAMOCTOSTEIbHO TPOrHO3UPOBATh €TI0
pe3yibTatr, (opMyIHpoBaTh OOOOIIEHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEIEHHOIO OIbITA,
MCCJIEIOBAHMsI, COCTABIISATh OTUET O MPOJIeNIaHHOM pabdoTe.

Pabora ¢ nnopmanmeii:

yYMEHHE BBIOMPATh, aHATU3UPOBATh U UHTEPIPETUPOBATH HH(OPMALIMIO PA3IMYHBIX BUI0B
U GOpM MPEACTABICHUS, TOTYIaEMYIO U3 pa3HbIX HCTOYHUKOB (Hay4YHO-TIONYJISIpHAst TUTepaTypa
XUMHYECKOTO COJIEp’KaHUs, CIpaBOYHbIE TocoOus, pecypchl UHTepHeTa), KpUTHUYECKU
OLIEHUBATh MPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHME MPUMEHSTh Pa3INdHbIe METO/bI U 3aIIPOCHI IIPU MOUCKE U 0TOOpEe MHGOpMaAIUU U
COOTBETCTBYIOLIUX JaHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHUS y4eOHBIX M MMO3HABATEIbHBIX 3aa4
OnpeAeNéHHOr0 THIMa, NMPUOOpPETeHHEe OmbiTa B O0JIACTH HUCHOJB30BaHUSA HH(OPMAIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJOIHH, OBIaJEHUE KYIbTYPOH aKTUBHOI'O HCIIOJIb30BAHUS PA3IUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMPATh ONTHUMAIbHYIO (OpPMY MpencTaBICHUS
UHGOpPMALMK U WUIIOCTPUPOBATH peIlacMble 3a/add HECIOXKHBIMH CXEMaMH, JAHarpaMMaMH,
apyrumu popmamu rpaduku U UX KOMOUHALUSAMU;

YMEHHUE HCMOIb30BaTh M aHATU3UPOBATh B Mpolecce y4yeOHOM M HcCiae0BaTeNnbCKOM
JEeSTeNIbHOCTH UH(POPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH, CEICKOT0 X0341iCTBa U TPAHCIIOpTa
Ha COCTOSIHME OKPYXKAOUIEN PUPOIHON CPEBI.

KoMmMyHHKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

yMEHHUsl 3agaBaTh BOINPOCH (B XoJe auanora u (WiM) AUCKYCCHH) TIO CYIIECTBY
oOcyxnaeMoll TeMbl, (OPMYIMPOBATH CBOM NPEJIOKEHHS OTHOCUTEIBHO BBIIOJIHEHUS
MPEJI0KEHHOM 3a/1auu;

YMEHHMSI IPEACTABIIATE MOJyYEHHBIE PE3YJIbTAaThl TIO3HABATENBHON ACATEIbHOCTU B YCTHBIX
U THUCbMEHHBIX TEKCTaxX; JeJaTh IPE3CHTALMI0 PE3YJIbTAaTOB BBIIOJHEHUS XHMHUYECKOTO
JKCTIEpUMEHTa (Ja00paTOPHOTO ONBITAa, JA0OPATOPHON pPAOOTHI MO HMCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MPOEKTA);



YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM IMO3HABATEIbHOH U
UCCIIEI0BATEIbCKON JIEATEIbHOCTU NPH PEIICHUHM BO3HMKAIOIMX IPOOJeM Ha OCHOBE yuéTa
OOIIMX WHTEPECOB U COTJACOBaHMs NO3MLUN (00CYXIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
LITYPMBI», KOOPAUHALAA COBMECTHBIX JAEUCTBUM, ONPENEICHUE KPUTEPUEB 10 OLICHKE KauyecTBa
BBITIOJTHEHHOW PaOOTHI M IPYTHE).

PeryasitTuBHble yHHBepcaJbHbIE YUeOHbIE 1eiiCTBUS:

YMEHHME CaMOCTOATEIbHO ONPEIENATh LIEIU ACSITEIbHOCTH, MIJIaHUPOBAaTh, OCYLIECTBIIATD,
KOHTPOJMPOBAaTh M IPU HEOOXOAUMOCTU KOPPEKTUPOBATh CBOIO JESITEIbHOCTb, BBIOMpATh
HanOonee dS(QeKkTuBHBIE CIMOCOOBI pelmleHHs Y4eOHBIX M I03HABAaTEIbHBIX  3a/ad,
CaMOCTOSITEJIBHO COCTABJIATh WM KOPPEKTHPOBATH IPEIIOKEHHBIA AJITOPUTM IEHCTBUHM IIpU
BBINOJIHEHUH 33aHUN C y4€TOM TMOJy4YeHHs HOBBIX 3HAHMH 00 H3y4aeMbIX OOBEKTax —
BELICCTBAX U PEAKLMAX, OLICHUBATh COOTBETCTBUE IIOJyYEHHOI'O PE3yJbTaTa 3asBJICHHON LIEiy,
YMEHHE HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeMble B YCIIOBUHU 3aJJaHUI.

INPEJIMETHBIE PE3YJIBTATDBI

B cocraBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOCHHUIO OO0S3aTE€IBHOTO COACpKAHMS,
YCTQHOBJICHHOTO JaHHOM (¢exnepanpHOW pabouell MpOrpaMMoOM, BBIJIENAIOT: OCBOCHHBIE
oOyyarolMuUCs Hay4yHblE 3HAHHUS, YMEHMS M CHOCOObI JeHCTBUM, creuuduyeckue s
OpeaMEeTHON 00sacT «XUMUS», BUIBl JESATEILHOCTH IO IOJIYYEHHIO HOBOIO 3HAHHUSA, €ro
MHTEPIIPETALNU, IPEOOPA30BAHUIO U IPUMEHEHHUIO B Pa3IMUHbIX YUYEOHBIX U HOBBIX CUTYalHsIX.

K xonuy oOyuenus B 8 kJiacce mpeaMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

® PpacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IOHITHM: aTOM, MOJEKYJa, XUMUYECKUN
3JIEMEHT, MPOCTOE BEIIECTBO, CIIO)KHOE BEIIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAs M MOJIEKYJISIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas M0 XHUMHUYECKOTO
JJIEMEHTAa B COEAMHEHMH, MOJISIPHBIM OO0BEM, OKCHJ, KHUCIOTa, OCHOBAaHHUE, COJIb,
3IIEKTPOOTPHULIATENILHOCTh, CTENICHb OKUCIICHUS, XUMUYECKasl peakiysl, Kiaccuukanus
peakuuii: peakliuyi COeAMHEHNUS, peaKLUU Pa3IoKEeHUs], PEaKI[Mi 3aMEeLICHUs, PEaKIH
o0MeHa, 9K30- ¥ SHJIOTEPMUYECKHE PeaKIMH, TeIIOBON 3((eKT peakluu, sApo aToMa,
AJICKTPOHHBIA CJIOW aToMa, aTOMHAas OpOuTalb, paguyC aroMa, XUMUYECKas CBS3b,
NOJIIpHAasl M HEIOJIApHAas KOBAJIEHTHAs CBSA3b, MOHHASI CBSI3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpAalKs) B PaCTBOPE;

® WJUIFOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMHUYECKHMX IOHATUNH W IPUMEHATH ITH
MOHSITHS IIPH ONTUCAHUH BEILIECTB U UX MPEBPAIICHU;

® UCMOJb30BATh XUMHUECKYIO CHUMBOJHMKY JJsi COCTaBIeHHS (OpPMYT BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUH;

® OmpeleNisITh BaJE€HTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COEIWHEHUSX, CTEIEHb
OKHUCJICHHS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPUHAIJICKHOCTh BELIECTB K
OTNpeNieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOH CBSI3U
(xoBaJIeHTHAs! M MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

e packpsiBath cMbica Ilepuoguueckoro 3akona JI. . MenneneeBa: 1€eMOHCTpUPOBATH
NOHMMAHHE INEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX DJJIEMEHTOB OT HX
nosiockeHuss B Ilepumonuyeckoil cucreme, 3aKOHOB COXPAHEHHS MacChl BEIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHUS, 3aKOHAa ABOTaIpo;

e ONUCHIBATh M XapakTepuszoBaTb TabmuuHyro ¢(opmy Ilepuonnyeckoil cucTemsl
XMMHYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas noarpynna (A-rpynma)» u
«mobounas moarpynna (b-rpynma)», Mambie W OonblIMEe TNEPHOABI, COOTHOCHUTH
o0o03HaueHusl, KoTopele UMeroTcs B Tabnuue «llepuonnyeckas cucremMa XMMHUYECKHX
anemeHToB [[. 1. MenneneeBa» ¢ 4UCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB



XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsa sapa, oOIIee YHCIO 3JIEKTPOHOB U
pacIripesielIeHUe UX T10 3JIEKTPOHHBIM CIIOSIM);

KJIaCCI/I(bI/II_II/IpOBaTL XUMHUYCCKUC 3JICMCHTBI, HCOPraHMYCCKNUEC BCUICCTBA, XUMHNYCCKUC
peakuuu (10 YUCIYy M COCTAaBY Y4YacTBYIOIIMX B PEAKLUU BELIECTB, IO TEIJIOBOMY
dbdexry);

XapakTepu3oBaTh (OMMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB Pa3IMYHbBIX
KJIAaCCOB, IOATBEpXKJas  OMNMCAHUE IPUMEPaMU  MOJIEKYJISIPHBIX  YpaBHEHUH
COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHHﬁ;

IPOTHO3UPOBATh CBOICTBA BELIECTB B 3aBUCHUMOCTH OT UX Kauy€CTBEHHOI'O COCTaBa,
BO3MOYKHOCTH ITPOTEKaHUsI XMMUYECKHX MPEBPALICHUN B Pa3IMUHBIX YCIOBHSIX;
BBIYUCIIATH OTHOCUTCIIBHYIO MOJICKYJIIPDHYIO U MOJIAPHYIO MACChl BCIICCTB, MACCOBYIO
JIOJTF0 XMMHAYECKOTO AJIEMEHTa 10 (hopMyJie COSTMHEHHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PAacUEThI IO YPAaBHEHUIO XMMUYECKOHN peakiui;

MNPUMCHATH OCHOBHBIC OIICpalnu MBICIIMTEIbHOMN JACATCIIbHOCTH — aHaJIu3 U CHHTE3,
CpaBHEHHE, 0000IIEeHUE, CUCTEeMAaTH3AIHI0, KIacCU(UKALHUIO, BBISBJICHUE MPUYUHHO-
CJICZICTBEHHBIX CBsI3ed — JUIl M3Y4YEHHUs CBOICTB BEILECTB M XMUMMUYECKHX PpeaKuuil,
€CTeCTBEHHO-HAyYHBIE ~ METOABl  TO3HAHWUS  —  HAONMIOJCHWE,  H3MEpEeHHeE,
MOJICJIMPOBAHUE, SIKCIIEPUMEHT (pealibHbI 1 MBICICHHBII);

CIIeZIOBaTh MpaBWIaM IIOJIB30BaHUS XMMHYECKOH TOCynoi ©  J1abopaTOpHBIM
000pyIOBaHUEM, a TaKXKe MpaBWIIaM OOpalleHUs C BEUIECTBAMH B COOTBETCTBUH C
UHCTPYKLHUSAMH 10 BBIIOJIHEHHUIO JJAOOPATOPHBIX XUMHUUYECKUX OIBITOB I10 MOJYYCHHIO
U COOMpaHUIO Ta3000pa3HBIX BEMIECTB (BOJOPOJNA M KHCIOPOJA), MPHUTOTOBICHHUIO
PacTBOPOB C ONPEAECIEHHON MacCOBOM T0JIEW paCTBOPEHHOIO BEILECTBA, IJIAHUPOBATh
U TIPOBOJUTH XMMHYECKHE SKCIIEPUMEHTHI M0 PAcIO3HABAHHIO PACTBOPOB MIETOYEH U
KHCJIOT ¢ IOMOIIBIO MHIMKATOPOB (JTaKMyc, peHoN(TaIenH, METUIOPAHXK U ApYTrHe).

K konny oOyueHus B 9 kiacce IpeaMETHbIE pe3ylbTaTbl Ha 0a30BOM YPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHATHUN: XMMHUYECKUH 3JEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BELIECTBO, CII0KHOE BEIIECTBO, BAJICHTHOCTb,
IIEKTPOOTPULIATEIBHOCTD, CTENEHb OKHUCIICHUS, XMMHUYECKAs pPEaKlHs, XUMUYecKas
CBSI3b, TEIIOBOM 3(EKT peaklnu, MOJIb, MOJSPHBII 00BEM, PacTBOp, AJNEKTPOJIUTHI,
HEBJICKTPOJIUTHI, JIEKTPOIUTUYECKAs JUCCOLMAlMs, peakIU HOHHOro OOMeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTUMbIE peaKluu,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, amM(pOTEepHOCTh, XUMHUYECKas CBS3b
(KOBaJIeHTHasl, HWOHHAs, MeTaJUIM4ecKas), KpUCTAIM4ecKas pemérka, KOoppo3us
METaJUIOB, CIUIABBI, CKOPOCTh XHMHUYECKOM pEeaklMH, IPEeAeNIbHO JIONyCTUMas
xoHueHTpauus [T/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMYECKHUX MOHATUH M NPUMEHSTH 3TU
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX IPEBPAILCHUN;

UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJHMKY JUISI COCTaBi€HHUS (OpMyn BellecTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCIEHHUS XUMHUYECKMX JJIEMEHTOB B
COCIMHECHUAX PA3JIMYHOIO COCTaBa, MPHUHAMIEKHOCTb BELIECTB K ONPEICIEHHOMY
KJIaccy COelMHEHMH Mo (opmMynaMm, BHJ XMMUYECKOH CBs3U (KOBaJEHTHas, MOHHa,
METAJIJIMYECKAs)) B HEOPraHMYECKMX COEIMHEHUSX, 3aps] HOHA M0 XUMHYECKOH
dopmyine, Xxapakrep cpelbl B BOAHBIX PAacTBOPAaX HEOPraHWYECKUX COCAMHEHWH, THUI
KPUCTAJUIMYECKON pEelIETKA KOHKPETHOIO BEILIECTBA;

packpbiBaTh cMbich [lepunoandeckoro 3akona JI. . MenneneeBa u 1€MOHCTPUPOBATh
€ro MOHMMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh TabauuHyro Gopmy Ilepuonndeckoit



CUCTEMBl XMMHYECKHX OJJIEMEHTOB: pa3lnyaTh TMOHATUS «TJaBHas mnoxarpynmna (A-
rpymmna)» u «mobounas mnoxarpymnma (b-rpynma)», Mameie W OOJBIIME TIEPUOJBI,
COOTHOCHTH 0003HAu€HHs, KOTOpbIE HUMEIOTCSI B IEPUOAWYECKON Tabmmie, C
YHUCIIOBBIMHU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB U
3apsij sizipa, ooIee YUCiIo IEKTPOHOB U pacIipeielieHUe X 10 JIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIKME 3aKOHOMEPHOCTM B HW3MEHEHHUU CBOWCTB DJIEMEHTOB U HUX
COCIMHEHUH B TpeJeax MaJbIX IMEPUOJIOB U TJABHBIX MOATPYMI ¢ YIETOM CTPOCHUS
UX aTOMOB;

KJIACCU(UITUPOBATh XMMHUUYECKUE DJIEMEHTHI, HEOPTaHMYECKHUE BEIIECTBA, XMMHUCCKUE
peakiuu (IO YHCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEILIOBOMY
a¢dekTy, Mo N3MEHEHUIO CTETICHEeW OKUCICHUS XUMHYECKHUX dJIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIME M CHeHU(PUUYECKHEe XUMUYECKHE CBOWCTBA
MPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPXK/Aas OMKUCAHUE MPUMEPAMU MOJIECKYISPHBIX U
WOHHBIX YPAaBHEHUU COOTBETCTBYIOIIUX XUMUYCCKUX PEAKIUH;

COCTaBIISITh YPaBHEHUS 3JICKTPOIUTUUYECKON TUCCOLMALIUU KUCIOT, IeIouel U COJeH,
MOJIHBIE U COKpALIEHHBIC YPAaBHEHUS peaKIMii HOHHOTO OOMEHa, YpaBHEHUS PeaKIIHid,
MOJATBEPKIAIONINX  CYIIECTBOBAHHE TEHETHYECKOW CBA3M MEXIY BEIIeCTBAMHU
pa3IMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIMTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUN IOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OaJlaHCa dTHX PEaKLUi;

MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOCHHSI, BO3MOKHOCTH
MPOTEKAaHUsI XMMUUYECKUX MPEBPAILICHUN B Pa3IMYHBIX YCIOBUSX;

BBIYHUCIISITH OTHOCUTEIHHYIO MOJIEKYJISIPHYIO ¥ MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA o (opMyJie COEMHEHHSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMHUECKON peaKilnu;

coONMo/IaTh MpaBWJIa TIIOJIB30BAHHMSI XMMHYECKOW TIOCYIOH U JTabOpaTOpHBIM
0o0OpyIOBaHWEM, a Tak)Ke MpaBHJa OOpaIIeHWs C BEHIECTBAMH B COOTBETCTBUHU C
WHCTPYKIUSMHU TIO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO TMOTYYSHHIO
¥ cOOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKA U YTIIEKUCIIOTO Ta3a);

MPOBOANTH PEAKIMU, MOATBEPKAAIOIINE KAUeCTBEHHBIN COCTaB Pa3IMYHBIX BEILIECTB:
pacno3HaBaTh ONBITHBIM IMYTEM XJIOpPHA-, OpoMmHI-, MOAUA-, KapOoHat-, ¢ocdat-,
CUJIMKAT-, cynb(dar-, TUIPOKCHI-UOHBI, KATUOHBI aMMOHHS M HOHBI HM3YUYEHHBIX
METAJIJIOB, MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTraHMYECKHUX BEIIECTB;
MPUMEHSTh OCHOBHBIE OMEpAIlUU MBICIUTEIHLHOU NEATEIbHOCTH — aHAllU3 U CHUHTE3,
CpaBHEHHE, 0000IeHHEe, CHCTEeMAaTH3allhi0, BBIABICHUE MPUUNHHO-CIEICTBEHHBIX
CBSI3€M — JUISl M3YYEHHSI CBOMCTB BEHIECTB M XUMHYECKHX PEAKIMHI, €CTECTBEHHO-
HayyHble METOJbI TO3HAaHUS — HaONIOJEHWE, W3MEPEeHHEe, MOJCIUPOBAHUE,
SKCIIEPUMEHT (peasbHbIM U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
Ne HanmenoBanue pa3znenos u teM Komnyecto yacos OnexrponHbie (IU(POBLIC)
/i [IPOrpaMMBI Bceero KoHnTponbHbie [TpakTHueckue o0pazoBaTebHbIE PECYPChI
paboThI paboThI
Pa3nea 1. IlepBoHayaibHble XHMHYECKHE MOHATHS
Xumust — BakHast 00J1acTh
11 €CTECTBO3HAHMS U 5 2 bubmuoreka [JOK
MPAKTUYECKOM IESTEIbHOCTH https://m.edsoo.ru/7f41837c
YeloBeKa
19 BemiecTBa 1 xummuueckue 15 1 bu6mmoreka [IOK
peakuuu https://m.edso0.ru/7f41837¢
Hroro o pasneny 20

Pazjen 2. BaxkHeiilme npeacTaBuTe v Heoj

PraHnveCKux BemeCcrB

21 Boznyx. Kucnopoa. Ilousitue 06 6 bubnnorexa [HOK
OKCHAaX https://m.edsoo.ru/7f41837¢
29 Bomopon. Tlonsitre o kucmoTtax 8 1 bu6mmoreka [JOK
H COJIIX https://m.edso0.ru/7f41837¢
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6mmoreka [IOK
OCHOBaHHUSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 bu6mmoreka [JOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Pazpnen 3. llepnonnyeckuii 3axkoH u [lepuoguyeckas cucrema xumuideckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.

XumMuueckasi cB3b. OKHCINTEIbLHO-BOCCTAHOBUTEIbHbIE p€aKkuuu

[Tepuonnueckuii 3aKOH U

31 [Iepuonnueckas cucrema 7 bu6mmorexa [IOK
XUMHYECKUX 3eMeHTOB J[. U. https://m.edsoo.ru/7f41837c
Menneneesa. CTpoeHue aroma

3.2 XuMuyeckas CBS3b. 8 2 bu6nmoreka [JOK
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OKUCIUTEIBHO- https://m.edso00.ru/7f41837c
BOCCTAaHOBUTEJIbHBIE PEAKIIMU
Hroro no paszeity 15 Eﬁfgﬁﬁfﬁgﬁﬁmmsn
PesepBHOE Bpems 3 Bubmaorexa ITOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 5 5
[MTPOI'PAMME
9 KIIACC
KonngectBo yacoB
Ne n/nt HaumeHoBaHue pa3esioB U TeM MpOrpaMMbl Beero Kotrrporsisie  TIpaxTiseckie OnexktpoHHble (LU(POBLIE)
o0pazoBaTeNbHBIE PECYPCHI
paboThI paboThI
Pa3nea 1. BemecTBo U XuMH4yecKkHne peakiun
11 [ToBTOpEHME U yriyOiieHne 3HaHUN OCHOBHBIX 5 1 bubnuoreka [IOK
pazzenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 32aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnnoreka [JOK
peakuuii https://m.edsoo.ru/7f41a636
13 DNEKTPOUTHYECKAs TUCCOLUAIIHS. 3 1 1 bubnuotexa [JOK
XHMMHUUYECKHUE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
21 OO6m1ast XxapakTepruCTUKa XUMUYECKHUX 4 1 bubnmnorexa [JOK
aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
29 OO1m1ast XxapaKTepUCTHKA XUMHYECKHX 6 bubnnoreka [JOK
anemeHToB VIA-rpynmel. Cepa u e€ coenuHeHus https://m.edsoo.ru/7f41a636
OO61mas XxapakTeprUCTHKa XUMUYECKUX
2.3 SHCMCHTOBP VA-i)pyrmLL Azot, hochop u ux 7 1 Egggﬁﬁfg&ggﬁ%f 112636
COETUHEHUS
24 OO6m1ast xapaKTepruCTUKa XUMUYECKHIX 8 1 5 bubnmnoreka [JOK
aseMeHTOB |V A-rpynnbl. Yriepos U KpeMHUH U https://m.edso0.ru/7f41a636
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HUX COCANHCHUA

Uroro no pazgeny

25

Pa3zgen 3. MeTa/ILI M X COeTUHEHU S

N bu6mmoreka [IOK
3.1 Obmpe cBoficTBa MCTAIIOB 4 https://m.edso0.ru/7f41a636
. bubmuorexa [JOK
3.2 Baxkselinme Metayuibl 1 UX COEIUHEHUS 16 1 2 https://m.eds00.ru/7f41a636
Hroro mo pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa u maTepuaisl B )KU3HU YEIOBEKA 3 bubmiorexa HOK
' https://m.edsoo.ru/7f41a636
Htoro no paznemny 3
PesepBHOE Bpems 3 Eubmorexa IIOK
https://m.edsoo0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
IMOYPOYHOE IIVIAHUPOBAHUE
8 KIIACC
Ne TeMa ypoka Konn4ectso 1acos Jlara DJeKTPOHHBIC LH(POBbIE
n/n Bcero Kontponbnsle  IIpakTnueckue oOpa3oBaTeNbHbIE
U3Y4YECHUS
paboThI paboThI pecypcehl
1 IIpenmer xumuu. Pone XuMuu B KU3HU 1 bu6mmorexa [IOK
yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonHsiTHE O METOAAX TTO3HAHMS B XUMHUHU 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padora Ne 1 «IIpaBuna
3 paboThl B 1ab0OpaTOpUN U IPUEMBI 1 bubnmnoreka [JOK
oOpaiteHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM)
4 Yuctele BemecTBa u cMech. CriocoObl 1 bu6mmoreka [{JOK
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paszesieHus: cMecei

https://m.edsoo.ru/ff0d26ca

ITpaktuueckas padora Ne 2 «Pa3aenenue

bu6mmoreka [IOK

5 cMecel (Ha mprUMepe OYMCTKU MOBAPEHHOMN https://m.edsoo.ru/ff0d28c8
COJIN)»
6 ATOMBI 1 MOJIEKYJIBI Bubmorexa ITOK
https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE JIEMEHTBI. 3HAKU (CUMBOJIbI) bubmuorexa [JOK
XUMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThic U ciiOXHBIC BENIECTBA bubmnorexa LIOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUYECHUE bubmmorexa LIOK
https://m.edsoo0.ru/ff0d2d50
3aK0H MOCTOSIHCTBA COCTaBa BEILIECTB.
10 Xumuueckasi popmya BaJIeHTHI;OCTB bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d2eae
ATOMOB XMUMHYECKHUX JIEMEHTOB
11 OTtHocuTenbHAsE aTOMHAs Macca. bubnnorexa [HOK
OTHOCUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1011 XMMHYECKOT'0 JIEMEHTA B bu6mmoreka [JOK
COEIMHEHUU https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. Mosnb. MonspHas bubnuotexa [JOK
Mmacca https://m.edsoo.ru/ff0d5230
14 duznyecknue 1 XUMUYECKHE SBICHUS. bubmuorexa [JOK
XUMHUeCcKas peakius https://m.edsoo.ru/ff0d37fa
15 [Tpu3Haky U ycinoBHs MPOTEKAHUS bubnuoreka [IOK
XUMHYECKUX PEaKIUn https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BEIIECTB. bubnuotexa [JOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
B
| D BuGorea 101
Heets P https://m.edsoo.ru/ff0d5708
peakiui
18 Knaccudukanmst XaMHUYeCKUX peaKiinii bu6mmoreka [JOK

(COG,Z[I/IHCHI/ISI, PAa3JI0KCHUS, 3aMCIICHU A,

https://m.edsoo.ru/ff0d3f34
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obmeHa)

M. B. JIoMOHOCOB — y4€HBIi-

bu6mmoreka [IOK

19 IHIHIIIOTICACT. 0606H56Hﬂe " https://m.edsoo.ru/ff0d40c4
CHCTEMAaTU3alys 3HaHUH
20 Kontponbnas pabota Nel o reme bubnmoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKLIAN https://m.edsoo.ru/ff0d4290
Bos — cmMech ra3oB. CocTaB Bo3myxa.
21 KI/IC?I}CI)}I(JOI[ —M SHI;I\I/;CHTBI/I rIpoTCT]z)e]:3 ~ bu6muorexa LIOK
https://m.edsoo.ru/ff0d448e
BenecTBo. O30H
® o
| S oo Buonsa LOK
POJa {peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CnocoOBbI IMOTydeHHST KUCIOpOoJa B
23 naboparopuun qupOMBImHerH()ﬂCTH bubmorexa LIOK
’ https://m.edsoo.ru/ff0d497a
[IpumeneHue Kuciopoa
T 7 7 )
24 | momsme 0 remmdxmGORO yaamR BuGanorexa LIOK
p yp ’ https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMUUECKHUX PEAKITHIX
T .
25 | Sarpramenme sonrume, encecbetaro Bumorera LIOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIIICHHS
IT 03
%6 | lampeomt w vobmpartne MeTopOtS Bumorera LIOK
ya N p poa, https://m.edsoo.ru/ff0d4ae2
U3YYEHHUE €r0 CBOWCTBY»
27 Bonopon — anemeHT u npocroe bubnuorexa [IOK
BemecTBo. Haxoxnenue B mpupoje https://m.edsoo.ru/ff0d4ddo
o8 ®dusnveckue U XMMAYECKUE CBOMCTBA bu6mmoreka [IOK
Bosopoa. [Ilpumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 TToHnsaTHE O KHCIIOTAX U COJISX Brbmuorexa [IOK
https://m.edsoo.ru/ff0d50d2
30 CriocoObI MoTy4eHus BOAOPO/ia B bubnmuotexa [JOK

naboparopuu

https://m.edsoo.ru/ff0d4dd0
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[Tpaktrueckas padora Ne 4 o Teme

bubmuorexa [JOK

31 «lonyuenne i co?npaHHe BOAOPOA, https://m.edsoo.ru/ff0d4f42
U3YYEHHUE €r0 CBOUCTBY
. " bubmuorexa [JOK
32 MoutsipHbIii 006EM Ta30B. 3aKOH ABOTAIPO https://m.edsoo.ru/ff0d542e
Brrunciienus o0b€Ma, KOJIHYECTBA
33 BEIIIECTBA ra3a M0 €ro U3BECTHOMY Bubmorexa ITOK
o https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY
Brruucnenust 00€MOB ra3oB 1o
34 YPaBHEHHUIO PEaKIIMU Ha OCHOBE 3aKOHA bubmorexa LIOK
N . https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 Ddu3nvecKue U XMMUYECKUE CBOMCTBA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [Tonstue 06 bubnnorexa [HOK
WHIUKaTOpax https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacbleHHbie u
37 He}ilacmmepHHHe Il;)aCTBOpLI Maléf:OBaH bubmorexa HOK
’ https://m.edso0.ru/ff0d5b40
JIOJISI BEIIECTBA B pacTBOpE
[TpakTryeckas padora Ne 5 o Teme
38 «IIpuroTtoBiieHHE PACTBOPOB C bubnunorexa [JOK
onpencnEéHHON MacCOBOU J101EN https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KonTtponbHas padora Ne2 no teme bubnuoreka [IOK
«Kucnopoa. Bonopoxa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KiacCupUKaIUs, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
n .
| Do e BuGmores 10K
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: cOCTaB, Ki1accupuxams, bubnnorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tomy4yeHnue u XUMHUYECKHE CBOMCTBA bubnuorexa [JOK
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OCHOBaHUH

https://m.edsoo.ru/ff0d67ca

Kucnotsr: cocraB, kitaccudukanms,

bubmuorexa [JOK

44 HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TonyueHne u XuMU4ECKHE CBOMCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKJIATypa, CocoObI bubnmoreka [JOK
46 ® .
MOJTYYEHHS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTuyeckas padora Ne 6. Pemenue
47 SKCTIIEPUMEHTAIBHBIX 33]1a4 110 TEME bubmuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPraHMYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI)
I'enernueckas CBsA3bp MEXKY KJIacCaMu bubnnoreka [JOK
48 . _
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
. bubmuorexa [JOK
49 O06o001IeHre U CUCTEMAaTH3alUs 3HAHHH https://m.edsoo.ru/00ad9ch?
KontponbHas pabota Ne3 o teme
50 "OCH(I))BHLIC KJ'II;.CCI)I HEOPTaHUYECKHUX Eubmorexa IIOK
o p https://m.edsoo.ru/00ad9ela
COCTUHCHUI
[TepBbie MOMBITKH KIacCU(pUKAIIUN
51 XI/II\I/)II/I‘ICCKI/IX AJIEMEHTOB ?IOHHI;I/IG 0 Eubmorexa IIOK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOTHBIX AJIEMEHTOB
Ilepuoanueckuii 3akoH u Ilepuoanyeckas
52 ClefTeMﬂa XUMHUYECKUX aﬂeMeII-I,TOIiI pInn Y| bubmorexa LIOK
T https://m.edsoo.ru/00ada52c
Meneneesa
53 Ilepuoipl, TPpyNIIBI, TOATPYIIIBI bubmorexa [JOK
PHOMEL, TPY » OAPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIEP. bubnuorexa [JOK
N3oTomnsl https://m.edsoo.ru/00ada342
CTpoeHue IEKTPOHHBIX 000JI0YEeK aTOMOB
55 3J'IepMeHTOB ITe I/IIZ) HYecKoi cucrtemsl [] bubmorexa LIOK
PHOA ) https://m.edsoo.ru/00ada6bc
N. MenneneeBa
56 XapaKkTepucTUKa XMMHIECKOTO JIEMEHTa bubnuotexa [JOK
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1o ero noJjioxkeHuto B [lepuoanueckoit
cucreme /l. 1. Menneneesa

3nauenue [lepuoanyeckoro 3akoHa st

https://m.edsoo.ru/00ada824

57 pa3BUTHA HAyKu U npakTuku. . 1. 1 bubmumoreka [IOK
MeneneeB — y4€HbIN, IEJArOr U https://m.edsoo.ru/00ada96e
rpaKIaHUH
Pese I . O6006111IEHNE

58 CI/IETEII\B/II;IHIZZEEE 3HaI§)HI;IH / ]I;iepli)ccnﬁcmﬂ 1 bubmorexa LIOK

https://m.edsoo.ru/00adb33c
poBepoYHas paboTa
K 6ota Ne4
59 «C(l)iggggligzlrg;ao?HMﬂqne(c)KTe;Mmeb» / 1 bubmorexa LIOK
N ' https://m.edsoo.ru/00adb486
Bcepoccuiickas mpoBepodHas paboTa

60 DIIEKTPOOTPULIATETLHOCTh aTOMOB 1 bubnnoreka [JOK
XUMHYECKHX DJIEMEHTOB https://m.edsoo.ru/00adaab8

bubmuorexa [JOK

61 Vonmas XuMuecKas CBAsh 1 https://m.edsoo.ru/00adac34

62 KoBanieHTHast monsipHast XMMUYECKasi CBSA3b 1 Bubmzorexa LIOK

https://m.edsoo.ru/00adaab8

63 KoBanentHast HenossipHasi XUMUYECKast 1 bubnmnorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8

bu6mmoreka [JOK

- Crenenb okuCHCHMs 1 https://m.edsoo.ru/00adae28

65 OKHCITUTEITbHO-BOCCTAHOBUTEIIHHBIC 1 bubmuorexa [JOK
peaxkiuu https://m.eds00.ru/00adb076

bubmuorexa [JOK

66 OKHCIINTE]IM U BOCCTAaHOBUTEIN 1 https://m.edso0.ru/00adb076
PesepBHbIit ypok. O6o6iueHHe u Bu6morexa LIOK

67 CHCTEMAaTH3allus 3HaHUH 110 TeEME 1 i

https://m.edsoo.ru/00ad9ch2
«CtpoeHne atoMa. XMMHYECKas CBSI3b)»

68 PesepBublit ypok. O60011eHNE U 1 bub6nuorexa [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO HACOB I10 68
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I[TPOTPAMME

9 KIIACC
No KonnuectBo yacos DIIEKTPOHHEIE HU(PPOBLIE
Tema ypoka Jlara p i dp
n/n Bcero Kontponsnusle  IIpakTuueckue L —— o0pa3oBaTebHbIe
paboThI paboThI pecypchl
Ilepuonnueckuii 3akoH. [lepronnueckas
1 CI/IfTeMI; XUMHYECKHX 3neMI;HT§B AU 1 buGmorexa LIOK
T https://m.edsoo.ru/00adb59
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
2 XI/IMI/I‘IGCKEIX AIIEMEHTOB MEPBBIX TPEX 1 bubmorexa LIOK
p p https://m.edso0.ru/00adb6b6
MEepPHOJI0B
Kiaccudukanus 1 HOMEHKIIaTypa bubnuorexa [JOK

3 1 _

HEOPraHUYECKUX BEUIECTB https://m.edsoo.ru/00adb7e2

4 Bupl XUMHUYECKON CBSA3U U THUIIBI 1 bubmuorexa [JOK
KPUCTAUNIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
Kontponbnas pabota Nel o teme

5 «IloBTOpenue u yrny0OaeHue 3HaHUI 1 1
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay

6 Knaccugukaius XuMHUUecKux peakuui 1 bubnnorexka [JOK
10 Pa3JIMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUYECKOMN

7 €aKIIuH HOH}II?FI/IC 0 TOMOT€HHEIX U 1 Bubmiorexa IJOK
p ’ https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMHUYECKOM PaBHOBECHH.

5 @DakTOpHl, BAUSAIOLUINE HA CKOPOCTh 1 bubnuoreka [IOK
XUMHYECKON PEAKLIUH U MTOJIOKEHNE https://m.edso00.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHSI
OKHUCIUTENTbHO-BOCCTAHOBUTEIHHBIC bubnmoreka [JOK

9 1 .
peakuuu https://m.edsoo.ru/00adcade
Teopus 2AEKTPOTUTUYECKON

p p bu6mmoreka [IOK

10 mucconuarui. CHIIbHBIC U c1a0ble 1

SJICKTPOJIHUTBI

https://m.edsoo.ru/00adcd68
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bu6mmoreka [IOK

11 Honme1e ypaBHeHns peakiui https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBaHHUU B CBETE MPEACTABICHUIN 00 bubmiorexa LIOK
N https://m.edsoo.ru/00add5d8
AJIEKTPOJIUTUYECKON JUCCOIHAIIHI
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 MIPEACTABICHHUH 00 AJIEKTPOIUTHICCKOM Bubmorexa ITOK
https://m.edsoo.ru/00add8bh2
IUCCOLIMAINU
14 [TonsiTHE O TUIPOIU3E CONCH bubumoreka [IOK
https://m.edsoo.ru/00add9d4
. bubmuorexa [JOK
15 O00011IeHNE U CUCTEMATU3AIMs 3HAHUI https://m.edsoo.ru/00addd12
16 [TpakTuueckas pabota Ne 1. «Pemenue bubnnoreka [JOK
AKCIEPUMEHTAIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
KoutponsHaasa pabora Ne2 o teme
17 <<3neI€TponHTlfqecxas{ JIUCCOIMAIIUI bubumorexa [IOK
’ https://m.edsoo.ru/00addecO
XYUMHUYECKUE PEeaKIMH B PACTBOPAX)»
OO0111ast XapaKTEPUCTHUKA TAJIOTEHOB.
18 anl\lalnquKI;Ie CBI(:))I?ICTBa Ha IpuMepe bubmorexa LIOK
https://m.edsoo.ru/00addfe2
XJjopa
X .
19 | Xomoocs anofiorma, oyt BuGmorexa LOK
i ¥ > https://m.edsoo.ru/00ade104
MIPUMEHEHUE
20 | oo e mc BuGmorexa LIOK
ya N . ’ https://m.edsoo.ru/00ade348
U3y4yeHue e€ CBOMCTB»
21| xmmoocm: poemt som ot BuGmiorexa [1OK
peakiu, o https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
29 OO0m1as XxapaKTeprucTUKa JIEMEHTOB bubnmnoreka [JOK
VIA-rpymimsl https://m.edsoo.ru/00ade64a
23 AnnoTpornHble MOAU(UKALIUYU CEPBI. bubnuoreka [IOK
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Haxoxnenue cepbl U €€ COCTMHEHUH B
npupoge. XMuMHUYECKHUE CBOMCTBA CEPBI

https://m.edsoo.ru/00ade64a

24 CepoBoaopoi, cTpoeHHE, (PU3HUECKUE U bubnunoreka HOK
XHUMHYECKHE CBOIICTBA https://m.edsoo.ru/00ade802
Oxcunsl cepel. CepHas KHCI0OTa

25 qmsnri[eCKHE u xmfnqecxne CBOIz/'ICTBa bubmorexa LIOK

i https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XHUMHYECKUE PEAKINH, JICKAIUE B
OCHOBE IIPOMBIILIEHHOI0 CII0c00a
26 0T eHIE;I CEPHOU KHUCIIOTHI Bubmioreka IJOK

yi p : . https://m.edsoo.ru/00adec8a
XUMHYECKOE 3arps3HEHNE OKPYIKAIOIIEH
Cpeibl COCTMHCHHUSAMU CEPhI

27 Brrunciienue MaccoBoil 40JiM BBIXOJ1a bubmuorexa [JOK
IIPOJIYKTa PEaKLIUH https://m.edsoo.ru/00adec8a
OO0m1as XxapakTepuCcTUKa 3JIeMEHTOB VA-

28 rpynmsl. A30T, paCIpOCTPAHEHHUE B bubnnoreka [JOK
npupoe, Gu3ndeckue 1 XUMHUYECKUe https://m.edsoo.ru/00adeeab
CBOMCTBaA
AMMHaK, ero pu3nIeCKue U

29 XHUMHUUYECKHE c(bl;oﬁCTBa MOJIYYEHUE U Bubmiorexa IJOK

> ya https://m.edsoo.ru/00adf004
MIPUMCHCHUE
IIpaxTueckas padota Ne 3 mo Teme
30 «gon eHHe al\fMI/IaKa H3YVUYEHHE €T0 Brbmaozexa [IOK
. i » M3V https://m.edsoo.ru/00adf180
CBOMHCTB»

31 A3oTHas Kucnora, e€ Gusndeckue u bu6mmoreka [JOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHuEe HUTPATOB U COJIEN
aMMOHHS B KQUECTBE MUHEPAITLHBIX

32 TOOpeHnil. XUMUYECKOE 321r sI3HEHUE bubmioreka LTOK
YAOOP . P https://m.edsoo.ru/00adf518
OKPY>KaIOIIEeH CPeIbl COSTUHEHUSIMA
a3ora

33 ®ochop. Okcun docdopa (V) u bubmorexa LIOK

https://m.edsoo.ru/00adf68a
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dbocdopras kuciaota, puznyeckKue u
XUMHUYECKHE CBOMCTBA, MOJYICHUE

Hcnons3oBanue GochaToB B KauecTBE

34 MHHEPAIBHBIX YA0OpeHH. 3arps3HeHUe Eubmorexa LIOK
PATIBHBIX YAO0P N https://m.edsoo.ru/00adfc20
PUPOIHON cpeanbl hocharamu
Yraepon, paclipoCcTpaHEHHE B IPUPOJIE, bubnnoreka [HOK
35 . :
bu3HYEeCKHe U XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcuapl yriaeposaa, ux Gpusndeckue u
XHMHYECKHE CBOMCTBA. DKOJIOTHICCKHUE bubmuorexa [JOK
36 _
po0JIEMBbI, CBSI3aHHBIC C OKCHUIOM https://m.edsoo.ru/00adfebe
yriepona (1V)
37 VYronpHas KUcioTa U €€ Cou bubmmorexa LIOK
https://m.edsoo.ru/00ae006¢c
[TpakTuueckast pabota Ne 4 o Teme
"ITosrydyeHune yrieKucioro rasa. bubnuoreka [IOK
38 _
KadectBenHas peakiys Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"
ITepBoHavabHBIC TOHATHS 00
39 0 lPaHI/ILIeCKI/IX BEIIIECTBAX KakK O bubmorexa LOK
p m https://m.edsoo.ru/00ae054e
COCTMHEHUSX YIiIepoaa
40 Kpemunii u ero coequHeHUs Eubmorexa IIOK
p 4 https://m.edsoo.ru/00ae080a
[TpakTuyeckas pabora Ne 5. Pemenue
a1 AKCIIEPUMEHTAIIBHBIX 33a4 110 TEME bubnnoreka [JOK
«BaxHeire HeMETaTbl U UX https://m.edso0.ru/00ae0bf2
COCIUHCHHS
KontponbHas padota Ne3 mo teme
42 <<Ba>1<11){e171mne I})IeMeTanm,I U UX bubmorexa [JOK
https://m.edsoo.ru/00ae0e18
COCTUHEHUS»
OO01mas XxapakTepUCTHKA XUMUYECKUX
43 3JIEMEHTOB — METAJIJIOB. bubmuorexa [JOK

Meramnndeckas CBA3b U METaJUIMYECKast
KPUCTAJUIMYECKasl PEIIETKA.

https://m.edso0.ru/00ae103e
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dusnyeckue cBOUCTBA METAIUIOB

XUMHWYECKHUE CBOMCTBA METAJIOB.

bu6mmoreka [IOK

44 ﬁgfﬁﬁgﬁﬂh&mecmﬂ DAL HAIIPDKCHUIHI https://m.edso0.ru/00ae1156
OO6mue crnocoObI MOTYYEHUS METAJLIOB.

45 CmuiaBbl. Berunciienus o ypaBHEHUSIM bubnnoreka [HOK
XUMHYECKUX PEaKIUi, €CIIU OAUH U3 https://m.edsoo.ru/00ael1156
peareHTOB COJICPKUT MPUMECH

46 [TonsiTHE O KOPPO3UK METAIIIOB bubmorexa LIOK

https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK

47 [Henotnere metanst https://m.edsogru/Oan14b2

48 OKcuabl ¥ THAPOKCU/IBI HATPUS U KAJTHS BH6J_IHOTeKa LOK

https://m.edsoo.ru/00ae14b2

49 [IlenoyHO3eMENBHEIE METATLIBI — bubimmoreka [JOK
KaJIbIIMW U MarHui https://m.edsoo.ru/00ae15e8

50 Baxneime coenMHEHNS KaJIbIIU Bubmiorexa IJOK

https://m.edsoo.ru/00ae15e8

51 O00011eHNe U cCUCTEMAaTU3AINS 3HAHUI

52 JKEcTKoCTh BOJIBI M CLIOCOOBI €6 bu6mmoreka [IOK
YCTpaHEHHUs https://m.eds00.ru/00ae1886

o

o | Spammmacas o % 1o e BuSmores 10K

yeTpaHenns” https://m.edsoo.ru/00aelae8
. bubnunoreka IOK

>4 AmoMHHHiE https://m.edsogru/Oan1c64

55 AmdoTepHbIe CBOICTBA OKCHIA U bubnnorexka [JOK
TUJIPOKCHIA https://m.edsoo.ru/00aelc64

bu6mmorexa [IOK

56 Keneso https://m.edsoErU/OanldSG

57 OKcubl, THAPOKCUIBI U COJIM JKEJe3a bubnmuotexa [JOK

(I u xene3a (1)

https://m.edsoo.ru/00ae35e6
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58 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1
[TpakTuueckas padota Ne 7. Pemenue
59 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME 1 1 bubnunoreka HOK
«Baxneume MeTaJlIbl U UX https://m.edsoo.ru/00ae3de8
COCTMHEHUS»
Borurcnenus o ypaBHEHUSIM
XUMUYECKHUX PEaKIUi, €CITH OJIUH U3
60 peareHToB /1aH B H30bITKE WIH 1 bubnuoreka [IOK
COAEPKUT IpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MacCOBOM JI0JIM BbIXO/a MPOAYKTa
peakIuu
61 O060011IeHNE U CUCTEMATU3AIUs 3HAHUN 1
KoHntposbHas padora Ne4 o teme
62 «Baxxneume MeTalIbl U UX 1 1
COCTMHCHUS»
63 BemectBa u maTepuansl B 1 bu6mmoreka [IOK
MOBCEIHEBHOM XKU3HU YeI0BeKa https://m.edsoo.ru/00ae3f50
64 XUMHUUYECKOE 3arpsA3HEHNUE OKPYKAIOIIEH 1 bubnuotexa [JOK
cpenbl https://m.edso0.ru/00ae4270
65 Ponb xumMun B pereHnn 5K0I0rHUeCKuX 1 bubnuoreka [IOK
npobiem https://m.edso0.ru/00ae4270
66 PezepBHblit ypok. O6001eHuE 1 1 bubmmorexa [IOK
cucTeMaTru3anus 3HaHUM https://m.edso0o.ru/00ae0dOa
67 PesepsHblit ypok. O60011eHNE U 1 bubnnorexka [JOK
CHUCTEMATU3ALMS 3HAHU I https://m.edsoo.ru/00adb33c
68 PesepBuslit ypok. O60011eHME 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9ch?2
OBILIEE KOJIMYECTBO YACOB I10 68 4 F
I[TPOIT'PAMME
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IIpoBepsiemble TpeOOBaHUSA K Pe3yJIbTATAM OCBOCHHS OCHOBHOM

Kon
MIPOBEPSIEMOTO
pe3ynbTaTa

1

11

1.2

o0pa3oBaTeyibHO MPOrpaMMbI
8 ki1acc

[TpoBepsieMbie MPEIMETHBIC PE3yIbTAThl OCBOCHUST OCHOBHOM
00pa30BaTeNbHON MPOrpaMMBbl OCHOBHOTO 001IIero 00pa3oBaHUs

ITo Teme: «HepBOHaanIBHBIe XUMHUYCCKUC ITOHATHUA)

PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATHI: aTOM, MOJIEKYJIa,
XUMHUYECKUN 3JIEMEHT, IIPOCTOE BEIIECTBO, CI0XHOE BELIECTBO, CMECH
(omHOpOHAS M HEOAHOPOHAS ), BaJICHTHOCTh, OTHOCUTEIbHASI aTOMHAs
U MOJIEKYJIIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs
Macca, MaccoBasi [I0Ji1 XHUMHYECKOrO »JJIEeMEHTa B COCAMHEHUH,
MOJISIpHBIA 00BEM, XMMHUYECKas peakius, KiaccHu(UKamus peakuuid:
pPEaKIuu COCAMHEHUS, PEAKIHMH Pa3IOKEHHS, PEaKIUu 3aMEIICHUs,
peakuuu oOMEHa, 3K30- M SHIOTEPMHUYECKHE pEaKlUHu, TEIIOBOU
s ekt peakuuu, pacTBOpP, MaccoBas JOJs BellecTBa (MPOLEHTHAs
KOHIICHTpAIIKs) B PaCTBOPE

HIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX HOHATHH U
MPUMEHSITh 9TH MOHSATHUS MPU ONMKMCAHUU BEIIECTB U UX MPEBpAILIEHUN

1.3

1.4

1.5

UCIIOJIb30BaTh XUMHYECKYI0 CHMBOJHKY JJIsi COCTaBJIeHUS (QopMys
BEILIECTB M YPABHCHUN XUMHUUYECKUX PEAKIIUI

PaCKpbIBaTh CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbl BCIIICCTB,
IIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJSIDHOIO Y4Y€HHs, 3aKOHa
ABorajipo

OIpCaACIIATD BAJICHTHOCTH aToOMOB 3JIEMEHTOB B 61/1Hapme
COEIMHEHUSX

1.6

KJIacCCU(UIMPOBATh XHUMHUYECKHE peakluuu (MO YHUCIy U COCTaBy
YUYacCTBYIOUIMX B PEaKIUH BELIECTB, 110 TEMI0BOMY 3 dekTy)

1.7

1.8

BBIUUCIIATh OTHOCHUTEIBHYIO MOIIGKYSIPHYIO M MOJSIPHYIO MacChl
BEIIIECTB

BBIYHUCIIATH MACCOBYIO [IOJIFO XHUMHYECKOTO dJeMeHTa 1o Gdopmyse
COEIMHEHMUS,

1.9

BBIYUCJIATH MACCOBYIO JOJIIO BCIICCTBA B PpaACTBOPC

1.10

2.1

2.2

OPUMEHATh €CTeCTBEHHOHAYYHBIE METOJbl MO3HAHUS — HaOIIo/eHHe,
U3MepeHne, MOIETUPOBAaHNE, SKCIIEPUMEHT (PEeasIbHbII U MBICIIEHHBIH)

ITo Teme: «BaxxHeiilre mpeaCTaBUTEIM HEOPTAHUYECKUX BEILIECTBY»
PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHSTHI: OKCHUJI, KUCIIOTA,
OCHOBAaHHE, COJIb

ONpeAeNsaTh MNPUHAJICKHOCTh BEIIECTB K ONPEACTEHHOMY KJaccy
COeMHEHUH 1o Gopmynam

2.3

K.HaCCI/I(pI/IL[I/IpOBaTB HCOPTaHUYCCKUC BCIICCTBA

2.4

XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XMMUYECKHE CBOWCTBA BEIIECTB
pa3sIMYHBIX  KJIAcCOB,  IMOATBEpXKZAss  ONUCaHUE  IIpUMEpaMu
MOJIEKYJIAPHBIX YPABHEHUH COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKLIUN

2.5

IIPOTHO3MPOBATh  CBOMCTBA BELIECTB B  3aBUCHUMOCTH OT HX
KaueCTBEHHOI'0 COCTaBa, BO3MOXXHOCTH IIPOTEKAHUSA XUMUYECKHUX
IIPEBPALLICHUI B PA3JIMYHBIX YCIOBUAX




2.6

ClIeZIOBaTh  NpPaBWJIAM  IIOJIb30BAHHUS XUMHUYECKOW TOCYAOH U
nabopaTopHbIM 000pyIOBaHHEM, a TAKKE IMpaBWiIaM OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBUH C HMHCTPYKIHUSIMH TIO0 BBITIOJHEHUIO
71ab0paTOPHBIX XUMUYECKUX OIBITOB IO IMOJYYCHHUIO U COOMpaHHIO
ra3000pa3HbIX BEHIECTB (BOAOpPOJAa M KHCJIOPOAA), MPUTOTOBJICHUIO
pacTBOpPOB C  OINPEIEIEHHOW MAacCOBOM JOJEH PACTBOPEHHOTO
BEIIIECTBA, IIAHUPOBATh M MPOBOJIUTH XUMHUYECKUE IKCIIEPUMEHTHI 110
pacro3HaBaHMIO PACTBOPOB INENOYEH M KUCIOT C  IOMOIIBIO
WHIUKATOPOB (JITakMyc, (heHoIdTaIeHH, METHIIOPAHX U IPYTHE)

2.7

MIPOBOAMTD PACUETHI [0 YPABHEHUIO XUMUYECKOM peaKkIuu

I[To Tteme: «llepuonuueckuii 3akoH u llepmoandeckas cucrema
xumuueckux oanemeHtoB J[. W. MenneneeBa. CtpoeHue aTOMOB.
Xumuueckas cBsizb. OKMCINTEIbHO-BOCCTAHOBUTEIBHbBIC PEAKITUN

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHATHH: SAPO aTOMA,
AIIEKTPOHHBIA CJIOH aroma, aroMHas OpOuTalnb, paguyc aroma,
XMMHMUYECKasl CBA3b, IOJISIPHAs M HENOJSIpHAs KOBAJIECHTHAs CBS3b,
SJICKTPOOTPULATCIIbHOCTh, MOHHAA CBA3b, HOH, KATUOH, aHUOH, CTCIICHD
OKHCJICHHUS

3.2

3.3

KHaCCPI(bHHI/IpOBaTB XUMHNYCCKHUEC 5JICMCHTBI

ONKCHIBATh M XapakTepu3oBaTh TabmuuHyro (opmy I[lepuoanyeckoii
CHUCTEMBl XMMHUYECKHMX 3JIEMEHTOB: pa3uyaTh IOHATHUSA «TJIaBHAs
noarpynna (Arpynma)» u «mobouyHas noxarpynna (brpymnma)y,
«MaJbley U «OOJbIINe) MEePHOIbI

3.4

packpbiBaTh cMbica Ilepuomnueckoro 3axona .M. Menzeneesa:
JIEMOHCTPUPOBATh NTOHUMAaHUE MEPUOINYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB OT UX I0J0KeHUs B [lepuoanyeckoit cucreme

3.5

COOTHOCUTH  O0O3HAuYeHUs, KOTOpblE HMEITCI B  TabmuUIEe
«Ilepnoanueckas cucrema xuMuueckux sneMenToB .M. MenneneeBay
C YHCIOBBIMM XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB XHUMHYECKUX
AJIEeMEHTOB (COCTaB W 3apsia siapa, OOIIee YHCIO SJIEKTPOHOB U
pacupeieNieHue UxX M0 JIEKTPOHHBIM CII0SIM)

3.6

ONpCACIAATh CTCIICHb OKUCIICHUS 3JICMCHTOB B 6I/IHapHBIX COCANHCHUAX

3.7

ONpCACIIsITb BUN XUMHUYECKON CBS3HU (KOBaJ'IeHTHaSI u I/IOHHa}I) B
HCOPTaHUYCCKUX COCIUHCHUAX

Kon
MIPOBEPSIEMOTO
pe3ynbTaTa

9 KVIACC

[TpoBepsieMbie IpeIMETHBIE PE3yIbTaThl OCBOCHUS OCHOBHOM
00pa3zoBaTenbHON MTPOrpaMMbl OCHOBHOTO 001IIeT0 00pa3oBaHuUs

1

IIo Teme: «BeliecTBo U XUMHUYECKast pCaKknus»

11

pacKpbIBaTh CMBICT OCHOBHBIX XHMMHYECKUX TOHSATHUI: pacTBOp,
AJIEKTPOJMTHI, HEIEKTPOJUTHI, DIIEKTPOJIUTHYECKAS JUCCOLUAIIHS,
peakiuyu MOHHOrO OOMEHa, KaTalau3aTop, XMMHUYECKOE paBHOBECHE,
oOpaTuMble u HeoOpaTuMbIe peakium,
OKHUCIUTCIIbHOBOCCTAHOBUTCIIbHBIC pcaknuu, OKHCJIIUTCIIb,
BOCCTAHOBHTENIb, OKHCJCHHE ¥ BOCCTAHOBIICHHE, aAJIOTPOIIHS,
aM(pOTepHOCTh,  XUMHYECKas  CBs3b  (KOB&JIGHTHAs,  HMOHHAasi,
MeTaJUIn4YecKasi), KPHUCTAUIMYeCKas peméTKa, CIUIaBbl, CKOPOCTb




XUMHYECKON peaKiuu

1.2

13

14

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHUMHYECKHX IOHATHH U
HpI/IMeHHTB O9THU ITOHATHUA HpI/I OIIMCAHHUU BCHICCTB U UX HpeBpaH_ICHI/Iﬁ
COCTaBJIATH ypaBHeHI/IH BJICKTpOHI/ITI/I'-IGCKOI‘/JI Jucconanum  KHCIIOT,
Imeyoueld W CoJICH, IMOJIHBIE M COKpAIlEHHbIC YPAaBHCHHS peaKIuid
HOHHOTO OOMEHA

PACKPBIBATE CYIIHOCTH OKHCIWTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ
IIOCPEACTBOM COCTABJICHUA DJICKTPOHHOI'O OajlaHca 3THX peaKHI/Iﬁ

1.5

MIPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMUYECKOM peakiiuu

Ilo Ttemam: «Hemerayuibl M HUX coeqUHEHUSA» U «MeTauibl U UX
COCTUHEHUI»

2.1

2.2

XapaKTEePU30BaTh (OMHUCHIBATH) OOIIUE M CIICIM(PUICCKUE XUMHICCKUE
CBOWCTBA MPOCTBIX M CJOXHBIX BEUIECTB, MOATBEPKAAs ONUCAHUE
IIpUMEpPaMu MOJIEKYJISIPHBIX U MOHHBIX YPABHEHUI COOTBETCTBYIOIIHUX
XAMHYECKUX PEAKIUN

COCTaBJIAATh YpPaBHCHHA peaKuHﬁ, MNOATBCPKAAIOIMINX CYIICCTBOBAHUC
TeHETUYECKOM CBA3H MCKAY BCIICCTBAMH PA3JIMYHBIX KJIACCOB

2.3

IIPpOrHO3UpPOBAThb CBOICTBa BCUICCTB B 3aBUCUMOCTH OT HX CTPOCHH,
BO3MOXHOCTH IMPOTCKAHUA XUMHUYCCKUX HpeBpaHICHI/If/'I B Ppas3IMYHbIX
YCJIOBHUAX

2.4

ClleZIoBaTh  MpaBWJIAM  IIOJIb30BAaHUS XUMHUYCCKOW TIOCYyJIOW U
nabopaTOpHBIM O0OPYJOBAaHMEM, a TakKe IpaBUjaM OOpalieHus ¢
BEUIECTBAMH B COOTBETCTBHM C HMHCTPYKIMSIMH IO BBITOJTHEHHUIO
na6opaT0prlx XUMHUYCCKUX OIIBITOB II0 IOJYYCHUIO U CO6I/IpaHI/IIO
ra3000pa3HbIX BEIIECTB (AMMHAKa U YTIEKUCIIOTo Ta3a)

2.5

3.1

HpOBO}II/ITI) peaKHI/II/I, HOI[TBep)K}IaIOHH/IC KaLICCTBeHHBII\/'I COCTaB
pPa3IUYHBIX BEIIECTB: pPACIO3HABATh OMNBITHBIM MYTEM XJIOPHU-,
Opomun, woauna, kapOoHat, docdar, CcUIMKaT, Cyiabdar,
THUAPOKCUIMOHBI, KaTHOHBI aMMOHHS, MOHBI H3yYEHHBIX METAlJIOB,
IIPUCYTCTBYIOIIKE B BOAHBIX PACTBOPaX HEOPraHUYECKUX BEILIECTB

[To Teme: «XuMHS 1 OKpYKArOIIAst Cpera

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUeckux noHsatuil: [1/IK BemecTsa;
KOppO3Hsl METaJNIOB

3.2

MPUMEHITh OCHOBHBIC OIEpAIlMN MBICIUTEILHOW JESTEIbHOCTH —
aHaIM3 W CHHTE3, CpaBHEHWE, O0O00O0IIeHHEe, CHUCTEMATU3AINIO,
BBISIBJICHHE TIPUYMHHO-CIICICTBEHHBIX CBSA3EH — JIJIsl U3YYEHUS CBOWCTB
BEIIECTB W XUMHYCCKHX pEaKIHi; €CTeCTBEHHOHAYJYHBIC METOJIbI
MO3HAHUS — HAOMIOZCHNE, U3MEPEHNE, MOACIMPOBAHNE, YKCIIEPUMEHT
(peanbHBIN U MBICIIEHHBIN)

IIpoBepsieMbie 3J1eMEHTbI COAEPKAHUS
8 kiaacc

Kon [IpoBepsiemMbIil 3IEMEHT COAEp KaHUS
1 [TepBoHavanbHbIE XUMUYECKHE TOHSATHUS
[Ipenmer xumuu. Poib XMMHM B KU3HM Ye€IOBEKa. XUMHUS B CHCTEME HayK.
11 Tena u BemiecTBa. PuU3MUECKUE CBONCTBA BEIIECTB. ATperaTHOE COCTOSHUE

BE€IICCTB




1.2

1.3

IToHsTHE O MeTOIaX IMO3HAHUA B XUMMH. UncThle BemiecTBa U cMecH. CrocoObl
paszeleHus cMecen

ATOMLI 148 MOJICKYJILI. XI/IMI/I‘-IGCKI/IC 3JICMCHTHI. CI/IMBOJIBI XUMHUYCCKUX
371eMEHTOB. [TpocCThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJICKYJISIPHOE YUYCHUE
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1.5

1.6

1.7

Xumudaeckas (bOpMy.]'Ia. BaneHTHOCTh aTOMOB XHMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSAHCTBA cocCTaBa BCIICCTB. OTtHOCHUTEILHAS aTOMHas mMacca.
OTHOCHUTENLHAS MOJICKYJIsIpHas Macca. MaccoBas J0JIA XUMHUYECKOI'0O 3JIEMEHTA
B COCOMHCHUN

KonnuectBo BemecrBa. Monb. MoisipHass Macca. B3auMOCBS3b KOJIMYECTBA,
Macchl M 4HCIa CTPYKTYPHBIX €IWHUI BemectBa. Pacu€rel mo ¢dopmynam
XUMHYECKUX COCIUHCHUN

dusnueckue U XUMHUYECKUE SBJICHHS. XUMUYECKas peakius U e€ MPU3HAKH.
3aKOH COXpaHEHHUs MaccChl BellecTB. XUMHUUeckue ypaBHeHus. Knaccudukanus
XUMHUYECKHUX PEAKIHHA (COCTUHEHUS, Pa3JIOKEHUS, 3aMEIICHHUsI, 0OMEHA)

XUMHUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHUYECKOI MMOCYI01, C TPaBUIIaMH
pabotel B maboparopum ¥ TpuéMaMu OOpamieHWs ¢ J1ab0paTOpHBIM
o0Opy/foBaHMEM, H3Y4YE€HHE M ONUCaHWEe (UIMUECKHX CBOWCTB 00pasLoB
HEOpPraHMYECKUX BeHIeCTB, HaOmroneHue Qu3nmyecknx (TUIaBICHUE BOCKA,
TastHUE JIbJ1a, paCTUPAHHUE caxapa B CTYIKE, KUIICHUE W KOHJCHCANUs BOJbI) U
XUMHYECKHX  (TOpEeHHe CBEYM, NPOKAIMBAHWE METHOW  MPOBOJIOKH,
B3aUMOJICHCTBHE MeJa C KHUCIOTOW) SIBICHWH, HAONIOJACHUE W OIMCAHUE
NPU3HAKOB TPOTEKaHWs XHUMHUYECKMX peakuuid (pasjoXeHue caxapa,
B3aUMOJICIICTBUE CEpHOW KHCIOTBI C XJOpPUIOM Oapusi, pa3ioXeHue
ruapokcuaa menu(ll) mpu HarpeBaHuM, B3auMOJICHCTBUE Kelle3a ¢ PacCTBOPOM
conu meau(ll), m3yuenue cnocoO6oB pazaeneHus: cMeceil (C MOMOIIbI0 MarHUTa,
¢unbTpoBaHMUE, BBHIIAPUBAHUE, TUCTHILISALMSA, Xpomarorpadus), NMpoBeIeHUE
OYHUCTKH [TOBapE€HHOM COJIM, HAOJIO/IEHHE U OMUCAHNE PE3yJIbTaTOB MPOBEICHUS
OTBITA, WILTFOCTPUPYIOIIETO 3aKOH COXPAaHEHHs] MacChl, CO3JaHHe MoJelnei
MOJIEKYJ (I1apOCTEPKHEBBIX)

Baxuneiime MPpEACTAaBUTCIIN HCOPTaHUYCCKUX BCIICCTB

2.1

Boznyx — cmecp rasos. CocraB Bo3gyxa. Kucimopom — aimeMeHT M mpocroe
BemecTBo. HaxoxkeHne Kuciopona B MpHUpone, GU3NYECKHEe W XUMHYECKHE
cBoiicTBa (peakuuu ropenus). Oxcuzapl. [Ipumenenue kucimopoga. CrocoOb
MOJyYeHUsT KHUCIIOpoJa B JIAOOpaTOPUH W MPOMBIIIICHHOCTH. KpyroBopor
Kuciopoaa B npupoge. O30H — ammoTponHast MoAM(pUKAIMS KHCIOPOoJa

2.2

TennoBoit >3 PekT XUMUUECKOH peakIuy, TEPMOXUMUYECKHUE YPAaBHEHUS, IK30-
U DHJIO0TEpPMUYECKUE peaKIK. TOIUINBO: yrojib U MeTaH. 3arps3HeHe BO3a1yXa,
yCUJIeHHE TapHUKOBOTO 3((ekTa, pazpylieHrne 030HOBOTO CI0s

2.3

2.4

2.5

Bonopon — aneMeHT u mipocToe BemecTBo. HaxoxkneHue Bomopoza B MPUPOJE,
dbu3nuecKkre W XWUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI TMOTYYEHHUS.
Kucnots! u conu

Monsipablii 00BEM razoB. PacuéTel Mo XUMUYECKUM YpaBHEHHSIM

®dusznyeckue CcBoWcTBa BOAbl. Boma kak  pacTBopuTenb. PacTBOpBL
HaCbIH_[eHHI:IQ U HCHACBIIICHHBIC PACTBOPLI. PaCTBOpI/IMOCTL BCIICCTB B BOJC.
MaccoBasi nmons BemecTBa B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJIBI.
OcHoBanus. Ponb pacTBOpoB B Mpupojie M B XKM3HU uenoBeka. KpyroBopor
BOJBl B TPUPOJAE. 3arps3HEeHHE MPUPOIHBIX BoJA. OXpaHa M OYHCTKA
IIPUPOJHBIX BOJI




2.6

2.7

2.8

2.9

Knaccudukanust Heopranmueckux coeauHennid. Oxcunabl. Krnaccuduxarus
OKCHJIOB:  cojieoOpa3yromue (OCHOBHBIC, KHCJIOTHBIC, am(OTepHbIe) U
HeconeoOpazyromue. Homenknarypa okcuaoB. dusznueckue U XUMHUYECKHE
CBOMCTBa OKCUAOB. [losryueHne okcuioB

OcuoBanus. Knaccudukauus oOcHOBaHMIA: UIETOYM H  HEPACTBOPUMBIE
ocHoBaHusA. HoMeHk1aTypa ocHoBaHui. du3nyeckue U XUMUYECKUE CBOWCTBA
ocHoBaHui. [losrydenne ocHOBaHUM

Kucnorel. Knaccudukanus kucinor. Homenkmarypa kucinor. dusndeckue u
XUMUYECKHE CBOMCTBa KucaoT. Pan aktuBHoctu MmeramwioB H.H. Bbekerosa.
[Tonyuyenue kucior
Comu. Homenknarypa coneil. @usznueckre M XUMHUYECKHME CBOWCTBA COJIEH.
ITonyuenue conen

2.10

I'eneTnyeckas cBs3b MCKAY KiIaCCaMU HCOPIraHUYICCKUX COCI[I/IHCHI/Iﬁ
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XWMHUYECKUN  JKCIEPUMEHT: KAayeCTBEHHOE  ONpPEAEICHUE  COACPIKAHUA
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHE, cOOMpaHHe, paclio3HaBaHUE U HU3Yy4YEHUE
CBOICTB KHCIOpOJa, HAOIIOEHUE B3aUMOJAECUCTBUS BEILECTB C KUCIOPOAOM U
yCIIOBHS BO3HUKHOBEHUS U MpPEKpallleHUsl ropeHus (1moxkapa), 03HaKOMJICHHE C
o0pa3laMi OKCHJOB U OIMCaHWE WX CBOWCTB, TOIy4YeHHe, coOupaHue,
pacrio3HaBaHME M M3Y4YE€HHE CBOMCTB BOAOpOAa (ropeHue), B3auMoeicTBUE
Bozopoaa ¢ okcugoMm Menu(ll) (BO3MOXKHO HUCTIOIB30BAHKE BHICOMATEPHAIIOB),
HaOrofieHue o0pa3llioB  BEIIECTB KOJMYECTBOM | MOJb, HCCIIEJOBaHUE
OCOOEHHOCTEHl pacTBOPEHHs BELIECTB C PA3IMYHOM PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OMPEIEIEHHON MACCOBOU JOJIEd PACTBOPEHHOIO
BEIIECTBa, B3aMMOJEWCTBHE BOJbI C MeTaJIaMU (HAaTpUEM M KaJbIUEM)
(BO3MOXKHO MCIIOJIb30BaHME BMJICOMATEpHANIOB), OINpPENIEICHUE pPACTBOPOB
KUCJIOT U IIEJOYEed C TOMOIIBI0 HMHJMKATOPOB, HCCIEIOBaHHE 00pa3lioB
HEOPraHMYECKUX BEIIECTB PA3JIUYHBIX KJIacCOB, HAOIIOJEHUWE W3MEHEHUS
OKpaCKM HHJIHMKAaTOpPOB B pPAacTBOPAaX KHCIOT M IIEJIOYeH, H3ydeHue
B3auMoieiictBua okcuga menu(ll) ¢ pacTBopom cepHOM KHCIOTBI, KHUCIOT C
METaJUIAMM, PEaKIUH HEUTpaIN3allii, IT0OTy4YEeHUE HEPACTBOPUMBIX OCHOBAHUN,
BBITECHEHHE OJHOIO MeTaula JpyrMM M3 pacTBopa COJIM, pEIICHHE
AKCIIEPUMEHTAIbHBIX 3a/ad Mo TeMe «BakHeilne Kiacchl HEOPraHMYECKHX
COCIMHEHUN»

[Tepuoanueckuii 3akon u [lepuoanueckas cucteMa XMMUYECKHUX JIEMEHTOB
.. MenneneeBa. CTpoeHre aToMOB. XUMHUYECKasi CBSI3b. OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU

3.1

3.2

[TepBbie TOMBITKH KIACCU(PUKAIMKA XUMHUYECKUX dJIeMEeHTOB. [loHsaTue o
TPYIax CXOJHBIX AJIEMEHTOB (IIEJOYHBIE W IIETOYHO3EMENIbHBIC METaJIIbI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOphIE 00pa3yroT amdoTepHbie
OKCHJIbI ¥ TUIPOKCHIBI

Ilepnonnueckuii 3akoH. [lepnonnueckas cuctema XMMUYECKUX d1eMeHToB J[. M.
Meneneesa. Koportkonepuoanast 51 JUIMHHOIIEpUOAHAS ¢bopmbl
[lepuoauueckoit cuctembl xuMuueckux osnemeHtoB [[.M. Mennaeneesa.
IIepuoasl u rpynmbl. PU3MYECKUH CMBICI IOPAIKOBOIO HOMEpa, HOMEpPOB
NIEPUOJA U IPYIIIBI JJIEMEHTA

3.3

Crpoenue atoMoB. CoctaB aTOMHBIX sifep. M3otomnbl. Onextponsl. CtpoeHue
JIEKTPOHHBIX 000J04YeK aTroMOB IMepBbIX 20 XUMHMYECKHX 3JIEMEHTOB
IIepuomnueckoit cucremsl .M. Menneneesa. XapakTepuCTHUKa XUMUYECKOIO
3JIEMEHTA MO ero nojoxkeHuto B [lepuoanueckoii cucteme .M. Menneneena




3.4

3aKOHOMEPHOCTH H3MEHEHHUs paJuyca aTOMOB XHUMHYECKHUX DJIEMEHTOB,
METaJUIMYECKUX M HEMETaUIMYEeCKUX CBOMCTB IO TpyINaM H TEPHOJaM.
3nauenue I[lepuonuueckoro 3akoHa u Ileproanyeckod CUCTEMbl XUMHYECKUX
AJIEMEHTOB ISl pa3BUTHA HaykKu U npakTuku. .M. MenneneeB — y4€HbIA U
rpak iaHuH

3.5

3.6

Xumuyeckass cBa3b. KoBaneHTHas (mojisipHass M HEMOJSIPHAs) CBA3b.
DIIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3JIEMEHTOB. loHHAas CBA3b

Crenenb okwuciienust. OKUCIUTEIIBHOBOCCTAHOBUTEIbHBIE peakuuu. [Ipoieccsl
OKHCJICHUS U BOCCTAaHOBJIEHUS. OKHCIUTEIN U BOCCTAHOBUTEIN

3.7

XUMHUECKUH 3KCIEPUMEHT: M3Yy4YeHHEe OO0pa3loB BELIECTB METAUIOB U
HEMETAJUIOB, B3aMMOJEHUCTBUE TUAPOKCHAA LMHKA C pacTBOpaMU KHUCIOT M
LIE€JI0YEH, MPOBEIECHUE OIBITOB, WIUIHOCTPUPYIOLUX IPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX pEaKUil (TOpEeHUE, peakliuy pa3yioKEeHUs, COSTUHEHMS])

Kon

9 KVIACC

[IpoBepsieMblil AIEMEHT COAEPHKAHUS
BemectBo n xumunyeckas peakuus. [lopropenue
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Ilepuonuueckuii 3akoH. [lepuoguueckast cucteMa XuMAdeckux 3uemMeHToB J1. 1.
MenneneeBa. CrTpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHMU CBOMICTB
XMMHYECKUX DJIEMEHTOB TNEPBBIX TPEX MEPUOJOB, KajIMs, KaJdblUs U UX
COCAMHEHHI B COOTBETCTBUHU C IIOJOKEHUEM 3JIEMEHTOB B llepmoamueckoi
CUCTEME U CTPOCHUEM UX aTOMOB

1.2

1.3

1.4

CrpoeHne BelecTBa: BHABl XUMHYECKOM CBS3U. THUIBI KPUCTAUIMYECKUX
pPEETOK, 3aBUCHMOCTD CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKOW PEIIETKU
U BUJA XUMUYecKoll cBs3u. Knaccudukanus u HOMeHKIIaTypa HEOpraHMYECKUX
BEUIECTB (MEXAyHapoAHas U TpUBUAIbHAsA). XMMHUYECKHUE CBOMCTBA BEIIECTB,
OTHOCAIIMXCA K pPa3au4HbIM KJIACCaM  HEOPraHWYeCKUX COCIAUHEHWIA,
TE€HETUYECKasl CBSI3b HEOPTaHUYECKHUX BEIIECTB

Krnaccudukanysa XuMu4ecKux peakiuid Mo pa3IudHbIM MpU3HaKaM (110 YUCITY U
COCTaBy Y4YacTBYIOUIMX B pPEaKLMU BEIIECTB, MO TEMmIoBOMY 3(dexTy, Mo
W3MEHEHHUIO CTENEHEH OKHUCIIEHHS XUMHYECKHX AJIEMEHTOB, 10 0OpaTHUMOCTH,
0 y4YacTHUIO KaTaju3aTopa). OK30- U  DHJIOTEPMUYECKHE PpeaKkluH,
TepMOXUMHUYECKHE ypaBHEeHUs. [IoHITHE O CKOPOCTH XMMHUYECKOI peakiuu
[TonsitTne 00 oOpaTUMBIX M HEOOpPATHUMBIX XUMHUYECKUX peakuusax. [loHsTtue o
TOMOTE€HHBIX M I'€TepOreHHbIX peakuusax. [lonaTne o XuMH4eckoM paBHOBECHUHU.
@dakTophl, BIUAIOIIME HAa CKOPOCTh XUMHUYECKOW peakUWd U TOJO0KEHHE
XMMHUYECKOTO PAaBHOBECUS

1.5

OKHCIIUTENTBHO-BOCCTAHOBUTENIBHBIE peakuuu, AIIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHON  peakuuu.  CocTaBiieHHe  ypaBHEHUN
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX PEAaKIUN C HCIOIb30BAHHEM METOJa
3JIEKTPOHHOIO OanaHca

1.6

Teopus 37IEKTPOIUTHUECKON TUCCOLMAIUMU. DIIEKTPOIUTHl U HEIIEKTPOIUTHL.
Katnonsl, aHnoHsl. MexaHn3M JUCCOLMAIMU BELIECTB C Pa3JIMUYHBIMU BHJIAMHU
xumudeckoi cps3u. CteneHp aucconuanui. CUIIbHBIE U Cla0ble dJIEKTPOIUTHL.
Peakiun nonHoro oOMeHa. YCIIOBUS MPOTEKAHMS PEAKIMA MOHHOTO OOMEHa,
IIOJIHBIE M COKpAIEHHbIE WOHHBIE YypaBHEHMsS peakuuid. CBOICTBa KHUCIOT,
OCHOBaHMH ® COJEH B CBET€ TIPEACTABICHUH 00 DIICKTPOITUTHYCCKOU
nuccoranuu. KauecTBeHHbIE peakiiui Ha HOHBL. [1oHsITHE O THapOIN3E coneit




1.7

2.1

2.2

XUMHUECKUI HKCIEPUMEHT: O3HAKOMJICHHE C MOJAEISIMHM KPHUCTAIIMYECKUX
pPEIIETOK HEOPTaHMYECKUX BEIIECTB — METAJUIOB U HeMeTaioB (rpadura u
ajiMa3a), CJIOKHBIX BELIECTB (XJIOpUAA HATpHs); MCCIEIOBAHUE 3aBHUCUMOCTH
CKOPOCTHM XHUMHYECKOW pEaKIMh OT BO3ACUCTBUS Ppa3IMYHBIX (PAKTOPOB;
UCCIIEIOBAaHUE  3JIEKTPOIIPOBOJHOCTH  PACTBOPOB  BELIECTB,  Ipolecca
JUCCOLMAIMU  KHUCIOT, INEeJo4ed M cojiell  (BO3MOYKHO HCIOJIb30BaHUE
BUJIEOMATEPHUAJIOB); IMPOBEIEHUE ONbITOB, MUIIOCTPUPYIOLUX HPU3HAKU
IIPOTEKAHUS PEAKIMI MOHHOTO oOMeHa (00pa3oBaHME OCajKa, BbIACIEHUE ra3a,
o0pa3oBaHHE BOJBI); ONbBITOB, HJUIIOCTPUPYIOLIUX HPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakiuil (TOpeHue, peakiuu pa3ioKeHHs, COCIUHECHHUS),
pacro3HaBaHME HEOPraHWYECKUX BELIECTB C MOMOIIbIO KaUeCTBEHHBIX PEaKLUi
Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4

Hewmeramie! u ux COCAMHCHUA

OOmas xapaktepuctuka rajgoreHoB. (OCOOECHHOCTH CTPOCHHS aTOMOB,
XapaKkTepHble cTerneHu okuciaeHus. CtpoeHue u pu3ndeckue CBOMcTBa MPOCThIX
BEUIECTB — TaJloTeHOB. XHMHUYECKUE CBOMCTBA Ha IpUMEpe XJopa
(B3aMMOZEHCTBUE C METaJUIaM{, HeMeTallJlaMH, Iiejao4amu). XJIOPOBOAOPOI.
ConsiHast KMCIIOTa, XUMUYECKUE CBOMCTBA, MOJIy4eHUE, IpuMeHeHue. JleiicTBue
XJIOpa M XJIOPOBOJOPOZAA Ha OpraHU3M uelloBeKa. BaxHellne XjIopuabl U UX
HaXO0XJIEHHUE B IPUPOJIE

OOmas xapakrepuctuka 3y1eMeHTOB VIA-rpynnbl. OcoOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHbIE CTeNeHU okucieHus. CTpoeHue u pusnyeckue cBoicTBa
MPOCTBIX BEHIECTB — KHUCIOpOJAa M CEphl. AJUIOTPOIHBIE MOIU(DUKAIIH
KHUCJIOpOAa U cepbl. XUMHUYECKHe CBoicTBa cepbl. CepoBOAOpPOJ, CTPOEHUE,
¢usndyeckne W XUMHUYECKHE CBoWcTBA. OKCHIBI Cephl KakK IPEICTaBUTENN
KHUCJIOTHBIX OKCHIOB. CepHas KHUCJIOTa, (PU3NYeCKHe U XUMHUYECKHE CBOICTBa
(obmuMe Kak mpeAcTaBUTENS Kjacca KHCIOT U creruduueckue). XuMHUUEeCKHe
peakimy, JeKalue B OCHOBE MPOMBIIUIEHHOIO CIoco0a MOIyd4eHUsl CepHOM
kucioTel. I[lpumenenne. Conmu cepHOW KHCIOTHI, Ka4eCTBEHHAs pEaKIs Ha
cynbdar-uoH. HaxoxneHnue cepbl U €€ COEUHEHUH B MpHUpOJE. XUMHUECKOE
3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl COECAMHEHUSIMU Cephbl (KUCIOTHBIC IOXKIH,
3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI €ro MpeI0TBPAIEHUS

2.3

2.4

Obmass xapakTtepuctuka 31eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEPHBIE CTEIIEHN OKUCIIEHUS. A30T, pacipOCTpaHEHHUE B IPUPOJIE,
¢du3nueckrue U XuMU4eckue cBoiicrea. Kpyrosopot azora B npupojie. AMMHAK,
ero (u3MvecKue M XMMUYECKHE CBOMCTBa, MojydeHHe W npumeHeHue. Conu
aMMOHHUA, UX (U3NYECKHe M XHUMHYECKHE CBOWCTBA, MpPUMEHEHHE.
KauecTBeHHast peakiusi Ha MOHBl aMMOHHUA. A30THasl KUCIIOTa, €€ MOJy4EHHE,
¢bu3MYecKne W XHUMHUYECKHE CBOWCTBa (00mME Kak MPEACTaBUTENs Kiacca
KUCIOT M crnenuduyeckue). Mcnoab3oBaHHEe HUTPATOB U COJIE aMMOHHS B
KauecTBE MHMHEPAIbHBIX yl0OpeHuil. XUMHUYECKOe 3arpsi3HEHUE OKpY Karolei
Cpelbl COETUHEHUAMH a30Ta (KUCIOTHBIE AOXKAH, 3arpsA3HEHNE BO3/1YXa, IIOYBBI
1 BOJOEMOB)

®dochop, amtorpornasie Mogudpukamuu pocdopa, ¢puzndeckue U XUMHUUYECKUE
cBoictBa. Oxcun ¢dochopa(V) u dochopnas xkucinora, Qu3MUEcCKUe u
XMMHYECKHE CBOMCTBa, monydeHue. VcmompzoBanue QocdaroB B KadecTse
MUHEPAIbHBIX YI00peHHit

2.5

OOmas xapaktepuctuka 31eMeHToB IVA-rpynmbel. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€pHbIE CTENEHU OKUCIEHUs. YTJIepoll, aUIOTPOIHBIE




MOTUGUKAIMH, PACIPOCTPaHEHUE B TpHUpPOJE, (U3MYECKHE W XHUMHUYECCKHE
cBoiicTBa. Ancopbums. Kpyrosopor yriepona B mpupoae. OKcuasl yriepoaa,
X (u3MyYecKkre W XMMHYECKUE CBOMCTBA, JCHCTBHE HA JKUBBIC OpPTaHU3MBI,
MOJIy4eHUE U TIPUMEHEHUE. DKOJIOTHUECKUE TTPOOJIEMBI, CBSI3aHHBIE C OKCHUIOM
yriuepona(lV); rumote3a ri100agpbHOTO TMOTEIUICHUS KIMMAaTa, MapHUKOBBIN
apdekr. YroiapHas KUCIOTa W €€ CONMu, HX (U3MYECKUE U XUMHUYCCKUE
CBOWCTBa, TOJY4YCHHUE U TpUMeHeHue. KadecTBeHHass peakiusi Ha KapOoHArT-
nonbl. Mcnonp3oBanue kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U
CEIIbCKOM XO03SICTBE

2.6

2.7

[TepBoHavyasibHBIC TTOHATHS 00 OPTaHMYECKHX BEIIECTBaX KaK O COCIMHECHHSIX
yriaepojga (MeTaH, 3TaH, 3TWJICH, AalETUJICH, 3TaHOJ], TJIUIEPUH, YKCYCHas
kuciora). MIX cocraB m xumudeckoe crpoeHue. [loHsTHe o OHMOIOTHYECKH
BAXXHBIX BCIIICCTBAX: )KI/Ian, 6em<ax, erICBOIlaX — N HUX pOJII/I B JKHU3HHN
yejoBeKka. MarepuaibHOe €IUMHCTBO OPraHMYECKMX W HEOPraHUYECKHUX
COCIMHEHHNH

Kpemuuii, ero ¢usnueckue M XHUMHUYECKHUE CBOMCTBA, I[OJIyY€HUE U
npumenenue. CoennHeHuss KpeMHHUs B mpupoje. OOmue mnpeacraBieHus o0
okcuae kpemuusA(1V) u kpemuueBoii kuciore. CUIMKATHI, UX UCIOJIb30BAHKE B
ObITY, MEIUIIMHE, MPOMBIIUIEHHOCTH. BaxkHelre ctpouteiabHble MaTepPHAIIbI:
KepaMuKa, CTCKJIO, IIEMEHT, OeTOoH, kene300eroH. [IpobGiembr OGe30macHOTro
UCIOJIb30BaHUS CTPOUTENLHBIX MaTepUaIOB B MOBCEAHEBHON KU3HU

2.8

XUMHUECKUI HKCHEPUMEHT: H3ydeHHE 00pa3loB HEOPraHMYECKUX BEIECTB,
CBOMCTB COJISIHOM KHUCIJIOTBI; IIPOBEJICHUE Ka4E€CTBEHHBIX PEaKUUW Ha XJIOPHUA-
WMOHbI M HaOJIIOJIeHHE MPHU3HAKOB HUX MPOTEKaHMs; OMBITHL, OTpaKarolIne
¢u3nyecKne 1 XMMUYECKHE CBOMCTBA raJIor€HOB U MX COEIUHEHHUH (BO3MOXKHO
UCIOJIb30BaHUE BHJIEOMATEPUANIOB); O3HAKOMJICHME C 00paslaMH XJOpUIOB
(ramoreHuI0B); O3HAKOMJICHHE C oOpasliaMu cepbl U €€ COeqUHEHUSIMU
(BOBMOXXKHO ~ HCIIOJIb30BaHME BHJEOMAaTepHalioB); HAOJIOJEHHE Mpolecca
oOyriauBaHUs caxapa IMoJ JE€HCTBUEM KOHIEHTPUPOBAHHOM CEPHOM KHCIIOTBHI;
U3yuyeHHe XMMHUYECKHX CBOMCTB pa30aBlIEHHOW CEpHOM KHCIIOTHI, MPOBEACHHE
KauecTBEHHOW peakuuu Ha cyiab(ar-uoH U HaOIIOJEHHE MpU3HaKa eé
MIPOTEKaHMs; O3HAKOMIIEHHE ¢ (PM3NUYECKUMU CBOMCTBaMU a30Ta, hocdopa u ux
COEIUHEHNI (BO3MOXHO HCIIOJIb30BaHHE BHUJAEOMATEpUANIOB), oOOpa3namMu
a30THBIX U (ocOpHBIX y1OOpEeHUH; TOTyYeHUe, COOUpaHue, paclo3HaBaHue U
M3Y4YeHHE CBOICTB aMMHaKa; IpPOBEJEHHE KAauyeCTBEHHBIX pPEaKIuil Ha HOH
aMMOHHMA U ¢ocaT-uOH M HU3YYEHHE NPHU3HAKOB MX MPOTEKaHUS,
B3aMMOJEICTBUE KOHIIEHTPUPOBAHHON a30THON KHMCIOTHI C MEIbIO (BO3MOXKHO
UCIOJIb30BaHNE BUJIEOMATEPHANIOB); HM3y4YE€HHE MOJENeH KPUCTAIUTMUECKUX
peméTok anmaza, Tpadura, (QyuiepeHa; O3HaKOMIIEHHE C  IPOLECCOM
azcopOLMU PacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOICTBOM
MPOTHBOra3a; MOJy4eHHE, COOMpaHHe, paclio3HaBaHME M HM3y4YeHHE CBOMICTB
YIJEKUCIOro Tra3a; IMpOBEIEeHHWE KauyeCTBEHHBIX peakiuil Ha kapOoHaT- H
CWJIMKAaT-HOHBbl W M3yYEHUE IPU3HAKOB HX IPOTEKAHUS; O3HAKOMIIEHHE C
IMPOAYKIMEH CHIMKATHOM IPOMBIIUICHHOCTH; PEIIEHUE DKCHEPUMEHTAIbHBIX
3a1a4 1o TeMe «BakHelre HeMeTallIbl U UX COCIUHECHUSI)

MerTaisl 1 uX COCIUHCHUA

3.1

OGH_IaH XapaKTepI/ICTI/IKa XUMHNYCCKUX DJICMCHTOB — MCTAJIJIOB HA OCHOBAHHUHU UX
nojoxxenus B llepuoamyeckoid cucTteMe XUMHYECKUX dieMeHtoB JI.M.
MeHz[eJIeeBa nu CTpOGHI/ISI aTOMOB. CTpOGHI/Ie MCETAJJIOB. MeTananecxa;{ CBsS3b U
METa/UTMYecKasi KpUCTaUIMYecKass pemérka. ODJIEKTPOXUMHYECKUN  Psif




HanpsHKEHUHA METaJIOB

3.2

3.3

3.4

3.5

3.6

duznyecknue U XUMUYECKUE CBOICTBa MeTauioB. OO6Iue croco0bl MOTyYeHUS
MeTauioB. [ToHATHE O KOPPO3UHM METAJUIOB, OCHOBHBIE CITOCOOBI 3aLIUTHI UX OT
koppo3uu. CriaBsl (CTallb, YYT'YH, AIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHHUE B
OBITY U IPOMBIIIUICHHOCTH

[lenounsle MeTauibl: nojoxeHue B llepuonnueckoil cucteMe XMUMHUECKHUX
aemenToB JI.M. MeHzeneeBa; CTpoeHHE UX aTOMOB; HAXOXJIEHUE B IPUPOJIE.
du3nyecknue 1 XMMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kaius). OKcuasl U
TMJPOKCUABI HATpus M Kanus. [IpuMeHeHue IIEeNOYHBIX METaIOB U HUX
COCIMHEHUN

IIlenmoyHO3eMeNbHBIE  METAIbl  MarHuidi W KajbIUi: TOJIOKEHHUE B
Ilepuonuueckoi cucreMe xuMudeckux 3neMmeHToB JI.1. MeHeneeBa; cTpoeHue
WX aTOMOB; HaxoXJeHue B npupoje. Pu3nyueckue U XUMHUYECKHE CBOMCTBA
MarHus W Kaublus. BakHelmne coequHeHUs Kaiablius (OKCHA, THIPOKCH],
coin). JKECTKOCT BOJIBI M CTIOCOOBI €€ yCTpaHEHHSI

AmoMuHMIL: TIONIOXkEHUE B llepuonmyeckoll crucTeMe XMMHUYECKHX 3JIEMEHTOB
JA.N. MenzeneeBa; CTpOEHHWE aTOMa; HaXOXJeHHE B mpupoiac. dusznueckue u
XUMHAYECKHAE CBOMCTBA aOMUHUS. AM(OTEpHBIC CBOMCTBA OKCHIA U THIPOKCHU/IA
ATTFOMHHUS

Keneszo: nonoxenne B [lepuonanueckon cucremMe XUMUYECKUX 3aeMeHToB . 1.
MeHeneeBa; CTpOCHHE aroMa; HaxoxJeHHe B npupoie. Dusnmdeckue u
XUMHUYECKHE CBOMCTBa xkeneza. Okcuupl, ruapokcuasl u conu xeneza(ll) u
xene3a(lll), ux cocras, cBo¥CcTBa U OTyUeHHE

3.7

XUMHUECKUI SKCIEPUMEHT: O3HAKOMIJIEHHE ¢ 00pa3liaMi METAJUIOB U CIIJIaBOB,
X (pU3MUecKkMMM CBOMCTBaMM; W3Y4YEHHE pE3YyJbTaTOB KOPPO3UM METAJIIOB
(BO3MOXHO HCIIOJIb30BaHUE BU/IEOMATEPUAIIOB), 0COOEHHOCTEN
B3aMMOJICHCTBUS  OKCHJAa Kalblusg W HaTpus ¢ BOAOH (BO3MOXKHO
UCIOJIb30BaHUE BUJEOMATEPHAIIOB); MCCIIEJOBAHNUE CBOMCTB J>KECTKOW BOJBI;
mporecca TOpeHHsl Kejle3a B KHCIOpoJe (BO3MOXKHO —MCIOJIb30BaHHE
BUJIEOMATEPHAJIOB); NMPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIUil Ha MOHBI
(Maruusi, Kanelus, amomuHus, 1uHkKa, skenesa(ll) u sxemesa(lll), memu(ll);
HaOJI0ZICHNEe U OINMCAaHKEe MPOIIECCOB OKpAIlMBaHUs IJIAaMEHW MOHAMHU HaTpHs,
Kamuss W Kanblusg ~ (BO3MOXKHO — KCIIOJNBb30BaHHE  BHJIEOMATEpPHAIOB);
ucciesioBaHre aM(pOTEpHBIX CBOMCTB T'MJIPOKCHAA ANIOMHUHUS M THAPOKCHIA
LIMHKA; pelIeHNe SKCIIEPUMEHTANIbHBIX 3a/1a4 10 TeMe «BaxHei1ne MeTaisl 1
UX COEAVHEHUSD)

XUMHS U OKpYXKarollas cpesia

4.1

4.2

Hosbie maTepuansl u TexHonoruu. BeliectBa n marepuansl B IMOBCEAHEBHOMU
YKU3HM 4YeJIOBEeKa. XUMHUS U 3/10pOBbe. be30MmacHoe MCIOob30BaHUE BEIIECTB U
XUMHYECKUX peakiuii B ObiTy. IlepBas moMoIp Mpu XMMHYECKHX OXKOTax M
OTpPaBJICHUSIX

OCHOBBI ~ JKOJIOTMYECKOM  TpPaMOTHOCTH.  XUMHUYECKOE  3arpsi3HEHHE
okpyxatomei cpeasl [1/IK. Poas xumuu B pemeHnn SKOJIOTHYECKUX TPOOIIEM.
[TpupoaHble HWCTOYHHMKH YTIJIEBOAOPOAOB (Yrojib, NPHUPOIHBIA ra3, HEe(DTH),
MIPOJYKTHI UX MEePepabOTKU, UX POJIb B OBITY U MPOMBIIUIEHHOCTH

4.3

XUMUYECKUI SKCIEPUMEHT: U3ydeHrne o0pa3loB MaTepuanoB (CTEKIO, CIJIaBbI
METAJIJIOB, ITOJINMEPHBIE MaTEPUAIIBI)




IIpoBepsiemblie Ha OI'D o xXuMuM TPeOGOBAHUA K Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMbl OCHOBHOTI'0 00111er0 00pPa30BaHMs

Kon
MIPOBEPSEMOTO
TpeOOBaHMS

1

[TpoBepsieMbie TpeOOBAHUS K MPEIMETHBIM pe3y/ibTaTaM 0a30BOro
YPOBHS OCBOCHHSI OCHOBHOW 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOT'O
obmiero oopazoBanus Ha ocHoBe PI'OC

[Ipencrasnenue:

1.1

O IIO3HAaBAaE€MOCTH SIBIICHHI npupoanl, IMOHHMMAHUE 00BEKTUBHOU
3HAYUMOCTH OCHOB XHMHYECKOM HAayKH KakK obnactu COBpPCMCHHOI'O
€CTCCTBO3HaHHA, KOMIIOHCHTA 0611_[6171 KYJIBTYPbI H HpaKTquCKOﬁ
ACATCIIbBHOCTH 4YCJIIOBEKa B YCIOBHAX COBPEMCHHOI'O O6H.[CCTBa;
IIOHUMaHHWEC MECTa XUMHUH CPEAN APYIUX CCTCCTBCHHBIX HAYK

1.2

1.3

0 HAYYHBIX MCTOHAaX IIO3HAHHWA, B TOM UYHCJIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCETOAAX HCCICAOBAHUA BCIICCTB U  HU3YUCHUA
XUMHNYCCKHUX peaKuHﬁ; YMCHUC HUCIIOJIB30BAaThb MOACIN JUIA
00BACHECHUS CTPOCHUA aTOMOB U MOJICKYJI

0 cdepax npodhecCHOHAIBHON JEesITeIbHOCTH, CBI3aHHBIX C XUMHUEH U
COBPEMEHHBIMH TEXHOJOTHUSIMH, OCHOBAHHBIMM Ha JOCTHKEHHUSIX
XUMHUYECKOM HAyKH, YTO IO3BOJHUT OO0YydYaroIMMCS paccMaTpuBaTh
XUMHIO Kak chepy cBoelt Oyaymieit mpodeccnoHanbHOM AesITeNbHOCTH
W CHeNaTh OCO3HAHHBIA BBHIOOP XMMHH KakK MPOQUIBHOTO TpeaMera
MIpH MEPEXO0/ie Ha YPOBEHb CPEAHETO 00111ero o0pa3oBaHus

2.1

BJ'Ia,Z[eHI/Ie CHUCTEMOM XMMHMYECKHX 3HAHHUN H YMCHHEC TPUMCHIATH
CUCTEMY XUMHNYCCKUX 3HaHI/II\/'I, KOTOpas BKIIKOYACT:

BOKHEHIIME XUMHYECKHE TOHATHUS: XUMHUYECKHM JJIEMEHT, aroM,
MOJIEKYJIa, BEIECTBO, MPOCTOE M CIIOKHOE BEILLECTBO, OJHOPOAHAS U
HEOJIHOPOAHAsI CMECh, OTHOCUTENbHBIE aTOMHAas W MOJIEKYJSIpHAS
MacChl, KOJUYECTBO BEIIECTBA, MOJb, MOJSpPHAas Macca, MOJISPHBIMA
00BEM, OKCHJ, KHUCIOTa, OCHOBaHHE, COJIb (CpemHsisl), XUMHUYecKas
pCakuuda, pCakKuuu COCAUHCHUA, PCAKLIHUU Pa3IOKCHUA, PCAKIUN
3aMelIeHUs, peakluuu oOMeHa, TeruioBoi 3((deKT peakiuu, 5K30- U
OHAOTCPMHYCCKUC PCAKONHU, PACTBOP, MACCOBasd MHOJIA XHUMHUYCCKOI'O
3JIEeMEHTa B CO€AMHEHUH, MaccoBas JOJS U MPOLEHTHAs KOHIIEHTpAIs
BEIIECTBA B pacTBOPE, AAPO aToMa, SJIEKTPOHHBIN CJION aToMa, aTOMHast
opbutanb, paguMyc aroma, BaJICHTHOCTb, CTEMEHb OKHUCIICHHUS,
XUMHUUYCCKasd CBA3b, DJICKTPOOTPULATCIIBHOCTD, MMOJIApHAasd U HEMOJIApHAaA
KOBAJICHTHAsI  CBsI3b, HMOHHAs  CBs3b, METa/NIMYECKass  CBS3b,
KpUCTATMYeCKast pemérka (aTOMHas, WOHHAs, MeTaJTMJecKas,
MOJIEKYJISIpHAs), MOH, KAaTMOH, AHHMOH, AJIEKTPOJIIUT U HEDIEKTPOJIUT,
ANEKTPOJIUTHYECKAST  JIUCCOIMAIMSI, PEaKIMd HOHHOTO  OOMeEHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE  PEaKIUH, OKHUCIIUTENb u
BOCCTAHOBUTENb, OKHUCJICHWE U  BOCCTAaHOBJIEHUE, AJIEKTPOJIN3,
XUMHYECKOE paBHOBECHE, O0OpaTUMble U HEOOpaTUMbIE pEaKIvy,
CKOpPOCTh XMMHMYECKON peakuuu, Kartanuzatop, I[IJIK, koppo3us
METAJITIOB, CIIJIaBbI

2.2

OCHOBOIIOJIATral0IMe 3aKOHbl XHWMHMH: 33aKOH COXPAHEHHUs MaccChl,
nepuoauueckuii 3akoH J[.MI. MeHneneeBa, 3aKOH MOCTOSIHCTBA
COCTaBa, 3aKOH ABOTapO

2.3

TEOPUU XUMUU: aTOMHO-MOJIEKYJISIPHAS TEeopusl, TEOpHUs
INEKTPOIIMTUYECKON JUCCOLNALUU




Brnagenue ocHOBaMM XMMHUYECKON TPaMOTHOCTH, BKJIFOYAIOILIEH :

YMEHHUE MPaBUIIBHO MCII0JIb30BaTh U3yUEHHbIE BELLIECTBA U MaTepUaJIb
(B TOM 4umcie MHMHEpaJbHBIE YIOOpEHUS, METaIbl U CIUIABBHI,
IPOAYKTHl IepepabOoTKH NPUPOAHBIX HMCTOYHHKOB YIJIEBOJOPOJOB
(yras, mpupogHoro rasa, HeTH) B OBITY, CEIBCKOM XO3SHCTBE, Ha

3.1 MIPOU3BOJICTBE M IOHMMAaHUE 3HAYCHHS KUPOB, OCITKOB, YIIICBOJIOB IS
OpraHm3Ma 4YelIOBeKa; YMEHHE MPOTHO3UPOBATH BIIMSHUE BEIISCTB U
XUMHAYECKHX IPOIIECCOB HA OPraHWU3M 4YeJOBEKa M OKPYXKAMOIILYIO
MIPUPOIHYIO CPEIY

39 YMEHHE HHTETPUPOBATh XWMUYECKUE 3HAHUS CO 3HAHUSIMHU JIPYTHX

' y4eOHBIX MPEIMETOB
HAJIMYKME OTNbITAa PAabOTHl C Pa3IMYHBIMH UCTOYHUKAMHU HH(OPMALIUU

3.3 Mo XUMHHM (HaydyHass U Hay4dHO-TIOMYJIApHAs JUTEparypa, CIOBapH,
CIPAaBOYHHUKH, HHTEPHET-PECYPCHI)
yMEHUE OOBEKTHBHO OIICHHBATh WH(POPMALMIO O BEIIECTBAX, HX

3.4 MPEeBPAlICHUSX W NPAKTHYECKOM  TNPUMEHCHHHM W  yMCHHE
WCIIOJIB30BAaTh €€ JUIsl pellicHUsl y4eOHO-TT03HABATEIbHBIX 33124
Brnagenne ocHOBaMHM TOHSTHIHOTO ammapara W CHMBOJUYECKOTO

4 SI3bIKa XUMHH JUISI COCTABIICHHS (POPMYJI HEOPTaHUYECKHX BEIIECTB,
ypaBHGHUH  XHMHYECKHUX  pEaKlWid; OCHOBAMH  XHUMHYECCKOM
nomenknarypsl (IUPAC u TpuBuaibHOI)
YMeHue oOBSICHATH CBSA3b MOJIOKEHHS dneMeHTa B [lepuomuueckoit
CUCTEME C YHCIOBBIMH XapaKTCPUCTHKAMHU CTPOCHUS aTOMOB

5 XUMHYECKHX DJJIEMEHTOB (CocTaB M 3apsii sjapa, oOliee Yucio
AJICKTPOHOB), pacCIpeAeieHUEM DJIGKTPOHOB [0 JHEPTrEeTHYCCKUM
YPOBHSIM aTOMOB MEPBBIX TPEX MEPHOIOB, KATUS U KAJIbIIHS
[IpencraBieHue o MEPUOANUECKON 3aBUCUMOCTH CBOMCTB XUMUYECKHIX
JJIEMEHTOB (paJMyC aTroMa, >3JEKTPOOTPUIIATEIBHOCTH), MPOCTBIX H

6 CIIOKHBIX BEIECTB OT TMOJIOKEHHsI 31eMeHTOB B [lepuommueckoit
cuctemMe (B MaJbIX TIEpUOJAX W TJABHBIX MOATPYNNax) U
ANEKTPOHHOTO CTPOEHUS aToMa

7 YMmeHue kinaccupuIpoBaTh:

7.1 XUMHUYECKUE FTTE€MEHTHI

7.2 HEOpraHUYECKHe BEIIeCTBa

7.3 XUMUYECKUE PEAKITHHI

8 YMeH#ne ornpenensTh:

81 BAJICHTHOCTh M CTCIICHb OKWCJICHHS XHUMHUYCCKHUX 3JICMECHTOB, 3apsi
HMOHA

82 BHUJT XUMHYECKOW CBSI3M W THUI KPHUCTAJUIMYECKOW CTPYKTYpHI B
COCTUHEHUSX

8.3 XapakTep cpebl B BOJHBIX PacTBOpax BellecTB (KUCIOT, OCHOBAHUH)

8.4 OKHUCJIUTEIh U BOCCTAHOBUTEI

9 YMeHue xapakTepu3oBarh (HYU3HMUECKHE U XUMUYECKUE CBOMCTBA:
MPOCTHIX BEIIECTB (KUCIOPOA, O30H, BOIOPOA, TpaduT, anmas,

9.1 KpemHHH, a3or, (ochop, cepa, XJop, HATpPUH, Kaaui, MarHUi,
KaJIbIIUH, ATFOMUHHM, JKEJI€30)

9.2 CIIO)KHBIX BEILIECTB, B TOM YHCJIE€ HMX BOJHBIX pPacTBOPOB (Boja,




aMMHaK, XJIOPOBOAOPOJ, CEPOBOAOPOMA, OKCHIBI W THUIPOKCHIIBI
metauioB I-I1A rpymnn, anromunus, meau (1), nunka, sxesnesa (11 u 1),
okcusl yriepoga (11 u 1V), kpemuus (1V), azora u docdopa (I u V),
cepol (IV u VI), ceprucras, cepnasi, a3otucrasi, a3otHas, gpochopHas,
yroJibHasi, KDEMHHEBAs! KUCIIOTA ¥ UX COJIN)

IIPpOrHO3UpPOBAThb n XapaKTEepUu3oBaTh CBOMCTBaA BE€IICCTB B
3aBUCUMOCTH OT HUX COCTaBa M CTPOCHHA, NPUMCHCHUC BCIICCTB B

93 3aBUCHUMOCTH OT UX CBOWCTB, BO3MOKHOCTb MPOTEKAHUS XUMUYECKUX
MIPEBPALICHUI B PA3TUYHBIX YCIOBUSIX
10 YMeHue COCTaBIATh MOJICKYJISIPHBIC U HOHHBIC YPaBHEHUS PEaKIUi, B
TOM YHUCJIE:
10.1 peakIuii HFOHHOT'O0 OOMeHa
10.2 OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKIUil
103 WUTIOCTPUPYIONINX ~XUMHUYCCKUE CBOWCTBA HW3YYCHHBIX KJIACCOB
(TpyIi) HEOPraHUYECKUX BEIIECTB
10.4 MOATBEPIKIAIOIIUX TEHETUYECKYIO B3aUMOCBSI3b MEKIY HUMU
11 YMeHue BBIYUCISATh (TPOBOUTH PACUEThI):
111 OTHOCUTENIbHYIO MOJICKYJISPHYIO U MOJIIPHYID MacChl BEILECTB,
MacCCOBYIO JIOJIFO XUMHUYECKOTO JJIEMEHTA B COCTMHCHHH
11.2 MACCOBYIO JIOJIKO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3on
114 M0 YypaBHEHUSM XHMHUYECKUX PEaKIUil U HaXOAUTh KOJIUYECTBO
BelIecTBa, 00bEM U MacCy peareHTOB WIIH MPOTYKTOB PEaKIInn
12 Bnanenue (3HaHne OCHOB):
OCHOBHBIMM  METOJaMH  HAy4YHOTO  TMO3HaHWs  (HaAOIO/JEeHHE,
121 HU3MEpEeHHe, IKCIIEPUMEHT, MOJISTMPOBAHNE) MPU U3YUYECHUU BEIIECTB U
XUMHUYECKHUX SBJICHHH, yMeHHEe chopMyaupoBaTh mpodiieMy U
MIPETIOKUTh MYTH €€ PEIICHUS
122 0e30macHOil paboThl € XHUMHYECKHMMH BEIIECTBAMH, XUMHYECKON
MOCYI0¥ ¥ JIA0OPAaTOPHBIM 000PYIOBAHHEM
npaBuiiaMu 0€30MmacHOro oOpaIeHus ¢ BEIIECTBAMHU, UCTIOIb3yEeMbIMU
B TIOBCEIHEBHOU >KM3HHU, TPaBUIAMH MOBEACHUS B IENSIX COepeKeHUs
123 370POBbSl M OKPYKAIOIIEH NPUPOAHON Cpelbl; MOHMMAaHWE Bpena
(omacHOCTH) BO3JIEHCTBUS HA JKHBBIE OPTraHU3MBI OMPEICIEHHBIX
BEIECTB, CITIOCOOOB YMEHBINCHHS W TPEIOTBPAIICHHUS WX BPEIHOTO
BO3JEUCTBUS
13 Hanwune mpakTWYecKUX HABBIKOB TUTAHWPOBAHHS W OCYIICCTBIICHUS
CIIEYIOIIUX XUMUYECKUX IKCIIEPHUMEHTOB:
W3Y4YCHHE U OMHCaHue (PU3MYECKUX CBOWMCTB BEIIECTB; O3HAKOMIICHUE
131 ¢  ¢u3MuecKMMM M  XHMHUYECKUMHU  SBJICHUSIMH;  OIBITHI,
WUTIOCTPUPYIOIIHNE MPU3HAKH MPOTEKAHUS XUMHUYECKUX PEaKIIUii
13.2 u3yueHue cnocoOoB pa3aeseHus cMecen
MOJIy4eHHEe KUCTIOPO/Ia U U3YUEHHUE €ro CBOMCTB; MOTyYeHHE BOOPOIa
13.3 Y W3Y4YCHHUE €Tr0 CBOMCTB; MOJYYCHHE YIJICKHUCIIOTO ra3a U W3ydeHHue
€ro CBOMCTB; MOJIyYEHUE AMMHUAKA U U3YUYECHHE €TI0 CBOMCTB
13.4 IIPUTOTOBJIIEHUE PACTBOPOB C OINPEACIEHHOW MacCOBOM  JoJed

PacTBOPEHHOTO BEIIECTBA




135

MIPUMEHCHHE WHIUKATOPOB (;rakmyca, METHUJIOpaHIKa u
denondranenna) ISl ONpENeICHHUST XapakTepa Cpelbl B pacTBOpax
KUCJIOT U LIeIouen

13.6

13.7

HUCCIICAOBAHUE MW OIIMCAHUC CBOMCTB HCOPraHW4eCKUX  BCIICCTB
Pa3IMYHbIX KJIACCOB;, U3YUCHUC B33,HMOI[€I>10TBH§I KHUCIOT C MCTallllaMu,
OKCHAaMHU METAJIJIOB, paCTBOPUMBIMU U HEPACTBOPHUMBIMH OCHOBAHUAMMU,
COJIAMU; MOJIYUCHUC HEPACTBOPUMBIX OCHOBaHHﬁ; BBITCCHCHHUEC OJJHOI'O
MCTaJula APYruM M3 pacTBOpa COJHM; HCCICIOBAHUC aM(i)OTepHI)IX
CBOICTB TUAPOKCUA0B aJIFOMHUHUS U TUHKA

pelieHre SKCIEPUMEHTAIBHBIX 3a7a4 Mo TemaM: «OCHOBHbBIE KJIACChI
HEOPraHWYECKUX COCMHEHUN»; «DIEKTPOIUTHYECKAS TUCCOLIUAIIUS,
«Baxaelne HeMETaIUTbl U UX COCAUHCHMSY, «BaxkHeHIne MeTallIbI
W UX COCOUHCHUS

13.8

14

XUMHYECKHE  OKCHCPUMEHTBI,  HUIIOCTPUPYIOIIWE  IPHU3HAKU
NPOTEKaHMs PeaKkiMii MOHHOTO OOMEHA; KAaueCTBEHHBIC PEaKIMH Ha
NPUCYTCTBYIOLIME B BOJHBIX PAcTBOPaX HOHBI: XJIOPHI-, OpPOMHI-,
nomua-, cynedar-, hocdar-, kapooHAT-, CHIMKAT-aHUOHBI, THIPOKCH/I-
WOHbI, KATHOHBI AMMOHWSI, MarHHsl, KaJIbLHs, ATIOMUHKS, Keie3a (2+)
u xene3a (3+), menu (2+), nuHKa

YmMmenue:

141

NpeACTaBJIATb PE3YyJIbTATbl SKCIICPUMCHTA B Q)opMe BBIBOOB,
J0Ka3aTcIbCTB, Fpa(l)I/IKOB n Ta6J'II/III U BBIBJIATH OMIIMPHUYCCKUC
3aKOHOMCPHOCTH

14.2

YCTAHABJIMBATL CBA3U MCKAY PCAJIbHO Ha6J'IIOI[aeMBIMI/I XUMHUYCCKUMHA
SABJICHUAMH U ITPOLECCCaMU, MPOUCXOAAIIMMU B MaKpO- U MUKPOMHUDPE,
OOBICHATH IMPUYIHNHBI MHOFOO6pa3I/IH BCIICCTB

Hepequb JIEMEHTOB COACPKAHUSA, IIPOBEPACMBIX HA OCHOBHOM

rocyaapCcrBeHHOM 3K3aMEHE 110 XUMUH

Kon [IpoBepsieMblil 3JIEMEHT COAepKAHUS
1 [lepBoHavaIbHBIE XUMUYECKUE MTOHSATHUS
11 Yuctele BemecTBa 1 cMecu. CriocoObl pa3aeneHus: cMecei
12 ATOMBI W MOJIEKYJbl. XUMHYECKHE 5JIeMEHTbl. CHMBOJIBI XHUMHYECKUX
371eMeHTOB. [IpocThie 1 CIIOKHBIEC BEIIECTBA.
13 Xumuyeckasi popmyna. BaleHTHOCTE aTOMOB XMMHUYECKUX AJIeMEHTOB. CTeneHb
OKUCIICHUS
3aK0H TIOCTOSTHCTBAa cocTaBa BemecTB. OTHOCHTENbHass aTOMHas Macca.
14 OtHocuTeNnbHas MOJIEKYJIApHas Macca. MaccoBast J10J1s1 XUMHUYECKOTO 3JIEMEHTa
B COCTMHEHUU
15 KonnyectBo BemectBa. Moabs. MomsipHass Macca. ModsipHbIii 00BEM Ta30B.
B3anMocBsI3b KOTMYECTBA, MACChl U YUCIA CTPYKTYPHBIX €IMHUI] BEIIECTBA
16 Pu3nyeckue U XUMHUYECKHUE SIBJICHUS. XUMUUYECKas peakuus U €€ MPHU3HAKH.
3aKOH COXpPaHEHUsI MacChl BEIIECTB. XUMUYECKUE YPABHEHUS
2 [lepuonnueckuii 3akoH u Ilepuomuueckas cucTeMa XUMHYECKHUX AJIEMEHTOB
J.M. MenpneneeBa. CTpoeHue aTOMOB
21 IIepuonnueckuit 3akoH. llepuoauueckas cucreMa XUMUYECKUX 3J1eMeHTOB JI.11.

Menpeneesa. Ilepuoasl u rpynnsl. U3UYecKUii CMBICI OPSIKOBOIO HOMEpA,




HOMEPOB MepHo/ia U TPYIIHI JIEMEHTa

2.2

Ctpoenune aromoB. CocTaB aToMHBbIX sifep. M3oTombl. DiekTpoHbl. CTpoeHue
DJIGKTPOHHBIX  000JOYEK aTroMOB TMepBbiX 20 XHUMHYECKHX DIIEMEHTOB
ITepuoauueckoii cucremsl [[.1. Menneneena

2.3

3aKOHOMEPHOCTH B MU3MEHEHHH CBOMCTB XMMHUYECKUX DJIEMEHTOB MEPBBIX TPEX
MEepUOJIOB, Kaus, Kajablug (paguyca aToMOB, 3JIEKTPOOTPUIATEIBLHOCTH,
METAJIMYECKUX W  HEMETAJUIMUYECKUX CBOMCTB) M HX COCJUHEHHHA B
COOTBETCTBUU C TIOJOKEHHEM J3yieMeHToB B Ilepuoamdeckoil cucreme u
CTPOEHHEM UX aTOMOB

CTpOGHI/IC BE€IICCTBA

3.1

Xumuyeckasi cBsizb. KoBaneHTHas (mojisipHass U HEMOJISIpHasl)  CBA3b.
DNEeKTPOOTPULIATETILHOCTh ~ XUMHUYECKUX  dJeMeHTOB.  MoHHas  CBS3b.
Mertannuieckast CBsI3b

3.2

Tumnel KpUCTATMYECKUX PEIETOK (aTOMHasi, HOHHAsA, MeETa/InyecKas),
3aBUCUMOCTb CBOMCTB BEIIECTBAa OT THUIA KPUCTAUIMYECKON PEIIETKH M BHUAA
XAMHUYECKON CBA3U

Baxueiimme npeacTaBUTENM HEOPraHWYECKUX BewlecTB. Hemerawibl U ux
coenuHeHusa. MeTaibl 1 UX COEIUHEHUA

4.1

Knaccugukaiuss U HOMEHKIATypa HEOPraHWYECKHX COCIUHCHUN: OKCHJIOB
(comeobpa3yrormiue: OCHOBHBIE, KHCJIOTHBIE, am(pOoTepHBIC) u
HecosieoOpa3yrome; OCHOBaHMU (IIEIOYM W HEPAaCTBOPHUMBIC OCHOBAHWS);
KACIOT  (KUCIOpPOJCOAepKaIie ¢  OECKHUCIOpOIHBIC, OJIHOOCHOBHBIE U
MHOTOOCHOBHBIE); COJIeH (CPETHUX U KHCIBIX)

4.2

4.3

4.4

4.5

4.6

dusnueckue M XUMHUYECKHME CBOWCTBA MPOCTHIX BEIIECTB-HEMETANJIOB:
BOJIOPO/J1a, XJIOPa, KUCIOPOJa, Cephl, a30Ta, pocdopa, yriepoja, KpeMHHUs
OusnuecKkne W XUMHYECKHE CBONCTBA MPOCTHIX BEUIECTB-METAJUIOB: JIUTHS,
HATpHs, KaJUs, MarHusl M KaJbLMsl, QJIIOMUHUS, *Kele3a. DIEeKTPOXUMHUYECKHM
PAI HAIIPSKEHUN METaJIOB

dusnueckue ¥ XMMHUYECKHE CBOIMCTBAa BOJOPOJIHBIX COEAMHEHHH HEMETalIOB:
XJIOPOBOJOPO/A, CEPOBOAOPOAA, AMMHUAKA

dusnyeckue U XUMHYECKHE CBOWCTBA OKcHaOB HemerawioB: cepel (IV, VI),
asota(ll, 1V, V), docdopa(lll, V), yraepona(ll, 1V), kpemuusa(1V). I[Honyuenue
OKCHJIOB HEMETAJIJIOB

Xumnueckue cpoiictBa okcunoB: MetawioB IA-IIIA rpymn, munka, memu(ll) u
xenesa (11, I11). TTonyueHrne OKCHIOB METAIIOB

4.7

XUMHUYECKUE CBOMCTBA OCHOBaHUHM M aM(OTEpHBIX TMIPOKCHIOB (Ha mpuUMepe
TUAPOKCUIOB  alIOMUHUS, JKene3za, UuHKa). [lomyuenue ocHoBaHuil U
aM(OTEPHBIX THIPOKCH]IOB

4.8

OO0ue XMMHUYECKHE CBOWCTBA KHCIOT: XJOPOBOJOPOJHON, CEPOBOJIOPOIHOM,
CEpPHHUCTOM, CEpHOM, a30THOH, (ochopHOM, KPEeMHHEBOH, yroibHOU. OcoObIe
XUMHYECKHE CBOMCTBA KOHLIEHTPUPOBAaHHOM CEpHOM U a30THOM KHUCIOT.
[Tonydyenue kuciaor

4.9

O6ume xuMHuYeckre cBoiicTBa cpeHux coineil. [lomyuenue comneit

4.10

[lonyyenue, cobupaHue, pacro3HaBaHUE BOAOPOJA, KHCIOpPOJIa, aMMHaKa,
YIJIEKHUCIIOTO Ta3a B J1abopaTopuu

411

[Tomyyenue amMMmmaka, CEpHON W a30THOW KWCJIOT B MPOMBIIIICHHOCTH. OO01me
CHOCOOBI OJTYYCHUS METAJUIOB




4.12

I'ereTmueckas cBA3b MECXKOY KilaCCaMH HCOPraHUYCCKUX CO@I[I/IHGHI/II\/'I

Xumudeckue pCaKiuu

5.1

Knaccudukarust XuMU4ecKiX peakuuil Mo pa3IMyHbIM MPU3HAKAM: MO YUCITY H
COCTaBy YYaCTBYIOIIMX B PEAKIMU BELIECTB, MO TemioBoMy 3¢ dekry, mo
M3MEHEHHIO CTETICHEH OKHCIICHHUS XUMUUECKHUX JIEMEHTOB

5.2

5.3

5.4

5.5

TennoBoii 23 PeKT XUMHUECKONW peakluy, TEPMOXUMHUUYECKUE YpaBHEHHS. DK30-
U SHAOTEPMUYECKUE PEaKINK. TepMOXUMHYECKUE YPAaBHEHUS
OKHCIUTEIbHOBOCCTAHOBUTENbHBIE peakiuu. OKUCIUTEIN U BOCCTAHOBUTEIIH.
[Ipouecchl  OKHUCIEHHSI M BOCCTAHOBJICHHSA.  DJEKTPOHHBIM  OanaHc
OKHCITUTEIbHOBOCCTAHOBUTEIILHON PEaKUu

Teopus anekTponuTuyeckoi aucconuanuu. KaTuoHsl, aHMOHBI. DIEKTPOIUTHI U
HEATEKTPOIUTHL. CHIIbHBIC U clTa0ble AJIEKTPOIUTHL. CTEIeHb AUCCOIUAIIH

Peakiiuu monHoro obmeHa. YcCiIOBHS MPOTEKaHMUs PEaKlUii MOHHOTO OOMEHa,
MIOJIHBIE U COKPAIllEHHbIE MOHHBIE YPABHEHUS PEaKLUi

XuMus u OKpYyXKaromasa cpeaa

6.1

BemectBa m Marepuansl B IIOBCEIHEBHOM JKM3HM 4eloBeKa. besomacHoe
UCTIOJI30BaHUE BEUIECTB M XUMHUYECKMX pEakKIuil B j1abopatopuud u OBITY.
IlepBas MoMOILb IPU XUMUYECKUX 03KOraX U OTPABIICHUAX

6.2

XUMHYECKOE 3arpsi3HEHUE OKpYyXKaroleil cpeabl  (KHCIOTHBIE — JIOXK[IH,
3arps3HEHUE IOYBBI, BO3JyXa M BOJOEMOB), CIIOCOOBI €r0 IMPEIOTBPAIICHUS
[IpenenbHast nomyctumas koHuentpanus BemectB (IIJJK). Pomp xumuu B
pelIeHUN HKOJOTHYECKUX TMpoOjeM. YCWIeHHEe MapHUKOBOTO 3 dekTa,
pa3pylLIeHHe 030HOBOTO CII0S

6.3

6.4

[Ipumenenue cepswi, azora, docdopa, yriepona, KpeMHUS] U UX COCIUHEHUHA B
ObITY, MEAMLUHE, MPOMBIIUIEHHOCTH U CelbCKOM Xo3siicTBe. IlpumeHeHue
METAJIJIOB U CIUIaBOB (CTalb, YYryH, AIOPATIOMUHUMN, OpoH3a) B OBITY H
IPOMBIIIJIEHHOCTH UX coefnHeHUH. [ToHsATHe 0 KOppO3UM METaIOB, OCHOBHBIE
CIOCOOBI 3aLIUTHI UX OT KOPPO3UU

[IpupoaHble HCTOYHUKK YIIIE€BOAOPOJOB (Yrojb, HPHUPOJIHBIM Ta3, HEPTH),
MPOIYKTHI X MepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIILIEHHOCTH

6.5

7.1
7.2
7.3

[lepBoHayanbHbIE MOHATHS 00 OPraHMYECKHUX BEIIECTBAX KaK O COEJUMHEHMSX
yriiepoja (MeTaH, 3TaH, STWIEH, aleTUICH, STaHOJI, TVIULEPHUH, YKCYCHas! KUCIIOTA).
[onsiTue 0 OMONOTHYECKN BaKHBIX BEIECTBAX: JKUpaX, OENKax, yriieBoAax — U UX
POJIM B KU3HU YeIOBEKa

Pacuérrr:

o ¢popMysTaM XUMHYECKUX COSTUHEHUHN

Macchl (MacCcoOBOM) O PACTBOPEHHOTO BEIIECTBA B PAaCTBOPE
M0 XUMHYECKUM YPAaBHEHUSIM




Y4eOHo-MeTOoAMYECKOE 0O0ecieueHne 00pPa30BaTeJIbHOIO Mmpouecca
Oobs13aTesibHbIE YUeOHbIe MATEPUAJIBI VISl YYEHHKA

» Xumus: 8-i kiacc: 6a30BbIN YPOBEHb: YUEOHUK; 5-€ U3/IaHue, TepepadboTaHHOE
IMabpuensu O.C., OctpoymoB WN.I'., CnankoB C.A. AxunonepHoe o61miecTBo «l3nareascTBo
«IIpocBemenue»
» Xumus: 9-i kiacc: 6a30BbI YPOBEHB: YUeOHUK; S-€ U3/1aHue, nepepadboTaHHOe
Ia6puensu O.C., Octpoymos W.I'., CnaakoB C.A. AknuonepHoe o01ecTBo «M31aTenbcTBo
«IIpocsemienne»

MeToanyeckue MaTepuaibl AJsl YUUTEJIA
Xumus : ypoku B 8 kiacce : mocooue mis yaurens /H. H. 'apa
Xumus. Ypoxku B 9 kiacce: mocobue s yaurens /H. H. Tapa

Iudposbie 06pa3oBaTe/IbHbIE PeCYpPChl U PeCypPChl CeTH HHTEPHET

http://www.chemnet.ru I"azera «Xumus» u caiiT aust yautenst «51 uay Ha ypoKk XUMHK»
http://him.1september.ru Equnas xomtekuus LIOP: TIpenmeTHas KOMIEKIHS «XHUMHUSD»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbIE 3KCIIEPUMEHTHI:
xumusi. Komutekiust Poccuiickoro o01eo0pa3oBateibHOTrO moprajia
http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukdepoBoii

http://www alhimik.ru Bcepoccuiickast ouMnaza MKOJIBHUKOB 10 XUMUHU
http://chem.rusolymp.ru Opranndeckast XUMHUsL: SICKTPOHHBIN YUSOHHK [T CPEIHEH
IIIKOJTBI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHU: 3JICKTPOHHBINH YICOHHUK

http://www hemi.nsu.ru OTKpbITHINA KOJUTEMK: XUMHUS

http://www.chemistry.ru JTucraniinonHast OJIMMITHA/IA 10 XUMHUH: TEIEKOMMYHHUKAITHOHHBIN
00pa3oBaTeNbHbBIN MPOCKT

MarepunanbHO-TeXHH4YecKasi 6a3a
Munu-3Kkcnpecc 1adopaTopuu yueOHbIe
KoMIuiexTsl 1 mpakTH4ecKux paboT Juisk MOAETUPOBAHUS MOJIEKYII
TaOnuis! yueOHbIe

JlabopaTopHas mocyaa u HaboOpbl PEaAKTHBOB



