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IMosicHUuTeIbHAA 3aANUCKA

[TporpaMma o XuMuu Ha YpOBHE OCHOBHOT'O 0OIIIET0 00pa30BaHUs COCTABIIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJapTaTaM OCBOEHHS OCHOBHOM 00Opa30BaTeNbHOH IpPOrpaMMbl OCHOBHOI'O
obmero obpazoBanus, npeacraBieHHbBIX B PI'OC OO0, a takxke Ha OCHOBE GenepalbHON
paboueii mporpaMmbl BOCITUTAHUS U C YIETOM KOHIEHIMH TPENoaaBaHus y4eOHOTO IMpeaMera
«Xumusi» B 00pazoBaTeNbHBIX Opranm3anusix Poccuiickoit deaepanum.

[IporpaMmma 1o xuMmuM Ja€T MPEACTABICHUE O IENSIX, OOIIel CTparermu OOYyYCHUS,
BOCIIUTAHUS W Pa3BUTHA OOydYalOIIUXCS CpeICTBAaMU Y4YeOHOro MpeaMeTa, yCTaHABIMBACT
00s3aTeNIbHOE IPEIMETHOE COAEpKAHUE, IPEIyCMAaTPUBAECT PaclpeAeiiEeHUe ero Mo Kiaccam U
CTPYKTYPUPOBAHHE 110 pa3jieiaM U TeMaM IPOrpaMMBbl [0 XUMHUH, ONPEAEIIAET KOJINYECTBEHHbIE
M KayeCTBEHHBIE XapPaKTEPUCTUKH COACPKAHUS, PEKOMEHIYEMYIO IOCJIEI0BATEIbHOCTh
W3YYEHUS XUMHUHU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3€H, JIOTUKH Y4eOHOTO
npoliecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaroImUXCs, ONpeAesieT 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 YpOBHE I1eleil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB YueOHO-NO3HABATEIbHOU
JeSITeILHOCTH 00yUYaroMIerocs 0 OCBOCHUIO y4EOHOTO COIEPIKAHMS.

3HaHME XUMUH CIY’KUT OCHOBOH A1 (pOpMHpPOBaHUS MUPOBO33pEHUsT 00y4aroerocs, ero
MIPEJICTABICHUA O MAaTEPUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (POPMUPYEMbIC XUMHUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUSIX SHEPTUU U 00 HBOIIOLNUY BEIIECTB B MIPUPOJIE, O MYTAX
peuieHuss TIOOANBHBIX MPOOJEeM YCTOWYMBOTO pa3BUTHUA 4YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUYeCKOM, MUIEBOM U SKOJIOrHUECKO 0e30MacHOCTH, MPoOIIeM 3JpaBOOXPAHECHHUS.

N3ydenune xumun:

CIOCOOCTBYET peanu3alliil  BO3MOXHOCTEW sl camMopa3BUTHUS U (POPMHUPOBAHUS
KYJIBTYpbI JINYHOCTH, €€ 001Iel 1 PyHKITMOHAIIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHKME MBIIUICHNUS U TBOPUECKUX CIIOCOOHOCTEH O0yJarommxcs,
HAaBBIKOB HMX  CAMOCTOSTEIBHOM  yueOHOW  JEATENBHOCTH, OKCHEPUMEHTAIBHBIX U
HCCIIEIOBATEIbCKUX YMEHUHM, HEOOXOMUMBIX KaKk B TIOBCEJIHEBHOM JKM3HHM, TaKk U B
MpoeCCHOHAIBHON JESATENHHOCTH;

3HAKOMHUT CO CHEIU(UKON HAYYHOTO MBIIIJIEHUS, 3aKJIaJbIBa€T OCHOBHI IEJIOCTHOTO
B3TJIsAJIa HAa €TMHCTBO MPUPOJIBI M YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM ATArioM B (POPMUPOBAHUU
€CTECTBEHHO-HAyYHOU T'PaMOTHOCTH O0YyYarOIINXCs;

crocoOcTByeT (HOPMUPOBAHHUIO IIEHHOCTHOTO OTHOUIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHMUSIM, K TPUPOJE, K UYEJIOBEKy, BHOCHUT CBOW BKJIQJ B JKOJIOTUYECKOE OOpa3oBaHUeE
oOydJaronuxcs.

JlanHble HampaBiieHUs B OOYYEHHHM XUMHUHU 00ECIEUMBAIOTCS CHEIU(PUKON COIepKaHUS
y4eOHOTO TIpeIMeTa, KOTOPBIN SIBISETCS TIENarorTHYecKd aJalTHPOBAHHBIM OTPAXKEHUEM
0a30BOIi HAYKN XUMHUU Ha ONPEJICIEHHOM dTarie € pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOrO 001Iero o0pa3oBaHUsi OPUEHTHUPOBAH HAa OCBOEHUE
00y4JarOIMMHUCS CUCTEMBI MIEPBOHAYATBHBIX MOHATUN XUMHUH, OCHOB HEOPTaHUYECKOW XUMHUU U
HEKOTOPBIX OTJEIBHBIX 3HAUNMBIX MIOHATHH OPTaHUYECKOU XUMUHU.

CtpykTypa coaep:kaHHsl MPOTPaMMBI MO0 XHUMHH C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
nonxona k e€ mzydenuto. CopepiaHue CKJIQJbIBAETCSI U3 CHUCTEMbI MOHATHH O XMMHYECKOM
DIIEMEHTE W BEIIECTBE M CHUCTEMBI MOHATUH O XuMU4eckod peakiuu. OOe ATH CHCTEMBI
CTPYKTYPHO OPTraHU30BaHbl IO TMPUHIMITY IOCJIEIOBATEIbHOTO PA3BUTHs 3HAHWKW Ha OCHOBE
TEOPETHUUECKHUX MPEJCTaBICHUN Pa3HOTO YPOBHSI:

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

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

— YYEHHUSI O CTPOCHHUH aTOMa U XMMHUYECKOH CBS3H;

— IPEJCTABICHUN 00 AIEKTPOIUTUIECCKON AUCCOIUAINH BEIIECTB B pACTBOPAX.



TeopeTnueckue 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHU IOJIYYEHHBIX H
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIENOBAaTEIBHO OT OJHOIO YPOBHA K JIpyromy,
BBINOJIHASL (DYHKIUU OOBACHEHHS] W MPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
IPAaKTUYECKOI0 IPUMEHEHUS U MOJyYEHHS N3y4aeMbIX BELIECTB.

OcBoeHue mporpaMMbl IO XHMHHU CIOCOOCTBYET (OPMHPOBAHHUIO TIPEACTABICHUS O
XMMHUYECKOH COCTaBIIAIOLIEH HaydyHOM KapTUHBl MHpa B JIOTUKE €€ CHUCTEeMHOH NpHpOJBL,
LIEHHOCTHOT'O OTHOILIEHHUS K HAYYHOMY 3HAHUIO U METOJlaM I03HaHus B Hayke. M3ydueHne xummun
IPOMCXOOUT C MPUBJICUEHUEM 3HAHUM M3 paHee M3YyYEHHBIX YUYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «dusuka. 7 Kiace.

[Tpy n3yueHnH XMMHUN IPOUCXOIUT (POPMUPOBAHUE 3HAHUM OCHOB XUMHUYECKOM HAyKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON AESITEIbHOCTH YEJIOBEKA M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KyJIbTypbl. 3afaya y4eOHOIo IMpeIMeTa COCTOUT B (OPMHPOBAHUU
CHCTEMBl XUMHUYECKUX 3HAHUN — BaXHEUIHMX (DAKTOB, MOHSATHH, 3aKOHOB U TEOPETHUYECKHX
HOJIOKEHUH, JIOCTYNHBIX OOOOIIEHHH MHMPOBO33PEHUYECKOr0 XapakTepa, s3blKa HayKH, B
IPUOOILIEHNHU K HayYHBIM METO/IaM [TO3HAHUS IIPU U3YYEHHUH BEIIECTB U XMMHUUYECKUX PEaKILIUi, B
(GopMHpOBaHMM W pPa3BUTUM [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHH B Y4eOHO-
MIO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOMN 1E€ATEIbHOCTH, OCBOEHUH TPaBUJl OE30M1aCHOTO
oOpallleHus C Bel[eCTBaMU B IIOBCEIHEBHON )KHU3HU.

[lpy W3y4eHWH XMMHUU Ha YpOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHUS BaXHOE 3HAUYCHUE
nproOpenu Takue e, Kak:

— (bopMupoBaHUE WHTEILICKTYATbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpPa30BaAHHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY IPHHATUIO PEILICHUH, CHOCOOHOW aJanTHpOBaThCsi K
OBICTPO MEHSIOIINMCS YCIOBUSM KU3HU;

— HampaBJIEHHOCTh OOyYEHHUs Ha CHUCTEMaTHYeCKoe MpHOOIIeHHe oOyJaromuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH, HAy4HbIM  MeTOJaM  IO3HaHUS,
(GOopMHPYIOLIMM MOTHUBALIMIO U pa3BUTHE CIOCOOHOCTEHN K XUMUU;

— ofecrieueHue YCJIOBHMM, CHOCOOCTBYIOUIMX MPHOOPETEHHIO OO0YYalOIIMMHUCA OIbITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHUS M CAMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KIFOUEBBIX
KOMIIETEHIIH ), IMEIOIINX YHUBEPCAIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESTEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
yHuclie YMEHUI OOBSCHATh U OLICHUBATh SIBICHUS OKPYKAIOLIEro MHUpPA, MCIONb3ys 3HAHUS U
OMBIT, TOJYYEHHBbIE MPH H3YYEHUH XUMHMH, NPUMEHATh MX MpH peleHuH npobieM B
ITOBCEJHEBHOM KU3HU U TPYJAOBOU IE€ATEIBHOCTH;

— (popMupoBanue y 00ydaromuxcs TyMaHUCTHYECKUX OTHOIICHUH, TOHUMAaHUS LIEHHOCTH
XUMHUYECKHX 3HAHWM Ui BBIPAOOTKU SKOJOTHYECKH I€]1eco00pa3HOro MoBeleHus B OBITY U
TPYAOBON NEATENBHOCTH B LENSIX COXPAHEHMS CBOETO 370POBbS M OKPYXaroIIeW MpUPOJHON
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOIIIO M CAaMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTHU JajJbHEHUIero 00yueHHs.

OO61iee yuCiIO YacoB, OTBEAEHHBIX IS M3yYEHUS XMMHUHU Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanus, coctaisieT 136 yacos: B § kacce — 68 yacoB (2 yaca B Hezieno), B 9 kiacce — 68
yacoB (2 yaca B HEJIEINIO).



Conepxanue o0yueHust

8 kuacce

IlepBoHauya/ibHbIe XMMHYECKHE TOHSATHUSA

IIpenmer xumuu. Posib XMMUM B KU3HM 4YeJOBEKa. XUMHS B CUCTEME Hayk. Tenma u
BeulecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperarHoe cocTosHue BeulecTB. Ilonstue o
MeTOJIaX MMOo3HaHus B XUMUHU. YucTeie BeniecTBa U cmecu. CiocoObl pa3ieneHus cMeceil.

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

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAs aToMHast Macca. OTHOCUTEIbHAsT MOJIEKYIIIpHAast
Macca. MaccoBasi 10J11 XUMHUYECKOI0 3JIEMEHTa B COCIMHEHHH.

KonuuectBo BemectBa. Monb. MonsipHas macca. B3anMoCBs3b KOJMWYECTBA, MacChl U
YHCJIa CTPYKTYPHBIX €IHHHUII BenecTBa. Pacu€rel o hopMynaM XMMHUYECKHX COCTUHCHHUM.

Ouznyeckue M XUMHUYECKHUE SIBICHHS. XHUMUYECKas peakuus U e€ MpPU3HaKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYecKrue ypaBHeHus. Kinaccupukaius XUMUYECKUX PEaKIuid
(coemuHeHus, pa3IoKeHHs, 3aMeIeHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW IMOCYJOW, mpaBuiaMu paboThl B jabopaTopuu U mpuéMaMu
oOpateHust ¢ 1abOpPaTOpPHBIM O0OPYIOBAaHUEM, M3YYCHHE W ONHUCAaHWE (PU3NICCKUX CBOHCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOM0AeHne (U3NUECKUX (TUIaBJICHUE BOCKA, TasTHHUE JIbJA,
pacTupaHue caxapa B CTYIIKE, KAIIEHHE W KOHJICHCALMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKaIMBaHUE MEHOI MPOBOJIOKH, B3aMMOJICICTBHE Mela ¢ KUCIOTOM) SBICHU, HaOIt01eHue
W ONKCAaHWE TPHU3HAKOB TPOTEKAHUS XMMUYECKHX peakiui (pasliokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOpHIOM Oapusi, paszinoxkeHue rugapokcuaa menu (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE Kejie3a ¢ pactBopoM conu Mmeau (), usydenme crocoOoB
pa3fiefieHusT CMeceil: ¢ TMOMOIIbI0 MarHurta, (GUIbTPOBaHHE, BBHIMApUBAHUE, IUCTUILIALINS,
xpomarorpadusi, TPOBEACHHE OYMCTKH TIOBAPEHHOM COJM, HAONIOACHUE W OIMUCaHUE
pe3yNbTaTOB MPOBEIAEHUS OMNbITA, WLIIOCTPUPYIOMIETO 3aKOH COXPAHEHUs MAacChl, CO3JaHuE
MoiesIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiimue npeacTaBuTe I HEOPraHUYECKHUX BeleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucinopon — 31€MEHT M IPOCTOE BELIECTBO.
HaxoxaeHnue kuciaopoja B mpupojae, GU3NYecKue U XMMUUYECKHUE CBOWCTBA (pEaKluy TOPEHHUS).
Oxkcupnpl. Ilpumenenue xucnopoga. CnocoObl MOJydeHHUs KuciIopoja B Jjaboparopuu u
MPOMBINIEHHOCTH. KpyroBopoT kucnopona B mpupone. O30H — aloTpoIrHas MOAN(PUKAIUS
KHCIIOpO/ia.

TermmoBoit A(PekT XUMHUYECKOW peaKIHH, TEPMOXMMHUYECKHE YypaBHEHUS, 5K30- H
SHIOTEPMUUYECKHE peakuu. TOIIMBO: yrojiib W METaH. 3arps3HEHHE BO3/yXa, YCHUJICHHUE
NapHUKOBOTO AP QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

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

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

®dusnyeckue cBoiMcTBa BoAbl. Boma kak pacrBoputens. PactBopbel. HaceineHHble u
HEHACHIIICHHBIC PAcTBOpPHI. PacTBopuMOCTh BemecTB B Boje. MaccoBas OJsl BEIIECTBa B
pacTBope. XUMHUECKHE CBOMCTBa BoAbl. OcHOBaHUs. Poib pacTBOpoOB B MpUPOJE M B KU3HU
yenoBeka. KpyroBopoT Bojabl B mpupojze. 3arpsa3HeHUEe NPUPOIHBIX BoA. OxpaHa M OYMCTKa
MPUPOIHBIX BOJ.

Knaccudukanust nHeopranmyeckux coeauHeHuid. Oxcuapl. Krnaccudukamus OKCHIOB:
cojeoOpa3ymomue (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyronme. Homenknarypa
OKCcHA0B. DU3MYECKHUE U XUMUYECKHE CBOMCTBA OKCUIOB. [TomydyeHne okcuaoB.



OcHoBanmsi. Knaccudukanus oOcCHOBaHM: WIENOYM W HEPACTBOPUMBIE OCHOBAHHSL.
Homenkiatypa ocHoBaHuid. Pu3nueckMe M XUMHUYECKHE CBOWCTBa OCHOBaHMU. [lomyuenue
OCHOBAaHMH.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa xucinot. @usndeckiue 1 XUMHUYECKUE
cBoiicTBa kuciot. Psan akruBnoctu metauioB H. H. bekerosa. Ilosmyuenue kucior.

Conu. Homenkiarypa coneil. @uzndeckrie U XMMUYECKUE cBoOWcTBa cosiei. [lomyuenue
COJIEH.

I'eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeesieHUue CoJep>KaHusl KUCIOpoJa B BO3yXe, MOIydeHue, cooupaHue,
pacro3HaBaHUE W HU3yYEHHUE CBOMCTB KHCIOPOJa, HAOIIOJECHUE B3aMMOJICHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W INpEKpallleHusi ropeHus (moxkapa), 03HaKOMJICHHE C
oOpa3lilaMi OKCHIOB M OIHUCAHWE WX CBOWMCTB, TMOJy4YCHHE, COOMpaHUE, paclO3HAaBaHWE U
U3ydeHHe CBOMCTB BOjopona (TopeHue), B3amMmojeicTBHe Bogopoma ¢ okcuaom wmemu (1)
(BO3MOHO HCTIOJB30BaHUE BUIECOMATEPUATIOB), HAOIIOACHIE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHue OCOOCHHOCTEHM pPAacTBOPEHUS BEUIECTB C PA3IUYHON PacTBOPUMOCTBIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOM MacCOBOM JOJE€H pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICICTBHE BOABI C MeTalulaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), WCCIEAOBAHUE OOpPA3I[OB HEOPTAHWYECKUX BEHIECTB PA3IMYHBIX KJIACCOB,
HAOIIO/IEHUE W3MEHEHHsI OKPACKH WHIMKATOPOB B PACTBOpPAX KHUCIOT U IIEJIOYEH, M3yuyeHUE
B3aumoeiicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMU,
peakuuii HeWTpaiau3alud, IOJIyYeHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOTO
MeTajuia IpyruM U3 pacTBOpa COJIHU, PEIICHUE SKCIIEPUMEHTAIBHBIX 3aJ1a4 10 TeMe «BakHenme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

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

[lepBrle TOMBITKA KIAcCCUPUKAMKA XUMHYECKHX »diieMeHTOB. [loHsATHE o rpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMETbHBIE METAILIbI, TAJOTEHbI, HHEPTHBIE Ta3bl).
DNeMEeHTHI, KOTOpbIe 00pa3yroT aM(OTEpHbIE OKCUIBI U THIPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepmoanueckas cucrema xuMmMuyeckux »sieMeHtoB [l .
MenneneeBa. Koporkonepuognas u iuHHONepuoAHas ¢opmel [lepuognueckoit cucteMbl
xumuueckux ssemeHToB J[. M. MenneneeBa. Ilepuonsl u rpymnmbl. DU3HYECKHd CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIHI JIEMEHTA.

Crpoenne aromoB. CocraB artoMHbIX szaep. HM3oromsl. Onektponbl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMUYECKHX d1eMeHToB [leproauieckoil cCHCTeMbI
. W. MenneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
Ilepnonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS Pauyca aTOMOB XUMHYECKUX DJIEMEHTOB, METAJUTHYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IrpyIIaM U MEPUOIaAM.

3nauenne [lepuogmueckoro 3akoHa u I[leprogudeckoil CHCTEMBbI XUMHUYECKHUX AJIEMEHTOB
JUIs pa3BUTHS HayKU U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMudeckas CBSI3b. KoBanenTnas (monsipHas u HETIOJISIpHAST ) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenp  okucineHus. OKHCIUTENbHO-BOCCTAHOBUTENBHBIE  peakuuu. IIpomecchbr
OKHUCJICHUS U BOCCTAaHOBJICHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMeHm:

U3YyYeHHE OO0pa3IoB BEIIECTB METAUIOB MU HEMETaUIOB, B3aMMOJCHCTBHE THIPOKCHA
LMHKAa C pacTBOpaMu KHUCIOT W IIEJIOYEH, MIPOBEACHHUE OIBITOB, WIIIOCTPUPYIOINUX MPUMEPHI
OKHCITUTENbHO-BOCCTAHOBUTENBHBIX PEAKIIMM (TOpeHre, PeaKuy Pa3oKeHHs], COSUHEHU).

Mesricnpeomemmwie ceasu



Peanuzanus MeXnpeaMETHBIX CBsI3€d NPU M3YYEHHH XMMHH B 8 KJlacce OCYLIECTBIIAETCS
yepe3 HCIHOJb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX IOHATUH, TaK U IOHATH,
ABJIAIOIIUXCSI CHCTEMHBIMHU JUIsl OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'0 IMKIIA.

OO1e ecTecTBEHHO-Hay4HbIE IOHSTHSA: HAay4HbIM (akT, rumoresa, TEOpus, 3aKOH,
aHanmu3,  CHHTE3,  Kilaccu(ukauusi,  MEpUOAUYHOCTh,  HAONIONEHHE,  HKCIEPUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, MOJECIIb, SIBJICHUE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKJIMJ, HM30TOIBI,
pPalMOaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKMH 3apsi, BELIECTBO, Telo, 00BEM, arperatHoe
COCTOSIHUE BEUIECTBA, a3, (PM3MYECKHE BEIWYMHBI, CIUHHUIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE3061, ComHIIE.

buonorus: ¢porocunres, npixanue, ouochepa.

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

9 KVIACC

BemecTBo M XUMHYeCKasi peaKusi

ITepuognuecknii 3axkoH. Ilepuommueckas cucremMa xumudeckux osaemeHtos J[. M.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOMCTB XUMHYECKHX
JJIEMEHTOB MEPBBIX TPEX INEPHUOIOB, Kalls, KaJbLIUd U HMX COCIUHEHUH B COOTBETCTBUU C
M0JIO’KEHUEM 3JIeMeHTOB B [lepuoauyeckoii cucTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BMJIbI XUMHUYECKOW CBS3H. THUIBI KPUCTAIUIMUECKHUX PELIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBa OT THUIA KPUCTAUNIMYECKOW PEIETKHM M BHUJA XUMHUYECKOU
CBSI3H.

Knaccudukanuss ¥ HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XMMHYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KjaccaM HEOPTaHWYECKUX COEIUHEHMH, TeHEeTHdecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakUil Mo pa3IuyHbIM MpHU3HAKAM (IO YHCIYy M COCTaBY
YYaCTBYIOIIMX B pEaklUU BEIIECTB, MO TEIJIOBOMY 3(h(exTy, M0 H3MEHEHHMIO CTENeHen
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpPAaTUMOCTH, MO Y4YacTHIO KaTajau3aTopa). JK30- U
SHI0TEPMUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE YPAaBHEHHUSI.

[TonsiTue o cxopoctu xumuueckoil peakiuu. ITonstue 06 0OpaTMMBIX M HEOOPATUMBIX
XUMHUECKHX peakuusx. [loHATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. I[lonstue o
karanuse. lloHarne o XumuueckoM paBHOBecuU. DPakTOpbl, BIHAOIIME HA CKOPOCTh
XUMHUYECKON peaKIMU U MOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIMH, SJEKTPOHHBIA OanaHC OKUCIUTENbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii ¢ UCIOIb30BaHUEM METO0/1a HJIEKTPOHHOT 0 OanaHca.

Teopust 37EKTPOTUTUUECKON JUCCOIUAIMH. DJIEKTPOIUTHI U HE 3JIEKTPOIUThl. KaTHOHBI,
AQHUOHBI. MexXaHW3M JAHCCOLMAlMM BELIECTB C pPa3IMYHBIMM BHJAMHU XHMHUYECKOH CBS3H.
Crenens aucconuanuu. CHIbHBIC U Ca0BIE DICKTPOIUTHI.

Peakuuu moHHoro o6mMeHa. YcClIOBHsS NMPOTEKaHUs peakIMii HOHHOTO oOMeHa, TOJHbIE U
COKpall€HHbIE MOHHBIE ypaBHEHUs peaknuil. CBOWCTBa KHCIOT, OCHOBAHMM M COJIEH B CBETE
IpeCTaBiIeHU 00 SJIEKTPOTUTHUYECKON auccoluanuu. KadyecTBEHHbIE peaklUd Ha HOHBI
[TonsiTHE O TUIPONH3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOZCISIMH KPUCTAJUIMYECKHUX PEIIETOK HEOPraHWYECKUX BEIECTB —
METAJUIOB M HEMeTauioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJIOpUAa HATpHs),
WCCIICOBAHNE 3aBUCUMOCTH CKOPOCTM XMMHMYECKOM PEAaKIUH OT BO3ACUCTBHS DPA3IUYHBIX
(akTOpOB, MCCIEIOBAHHE 3JIEKTPOIIPOBOJHOCTU PACTBOPOB BEIIECTB, IMpOIECCa AUCCOLMALUN
KHCJIOT, IIeno4ed M coned (BO3MOJKHO HCIIOJIb30BAaHUE BUAECO MAaTEpUANIOB), INPOBEICHUE
OTIBITOB, WIUTIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHUs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BBbIACICHME Tra3a, 00pa3oBaHHME BOJbI), OINBITOB, WUIIOCTPUPYIOLUX MPUMEPHI



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKLUUi (FOpEHHE, pPEaKUUU pa3IokKEHHUs, COCIUHEHMS),
pacrio3HaBaHWE HEOPraHWMYECKUX BEIIECTB C IOMOIIbIO KaueCTBEHHBIX pEakUuil Ha HOHBI,
pellIeHne YKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTtayuibl 1 UX COeJUHEHHUS

OOmass xapakTepucTUKa TrajoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEepHbIE
crenieHu okucineHus. CTpoeHune M (u3nyeckue CBOMCTBA MPOCTHIX BEIIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOZEHMCTBHE C MeTaulaMH, HEMETalaMu,
menoyamu).  Xuoposopopoa. ConsiHas  KMCIOTa, XUMHMUYECKHE CBOMCTBA, IOJIyYeHHE,
npuMeHeHue. JlelicTBre XJIopa U XJIOPOBOAOPO/Ia HA OPraHK3M 4YesloBeKa. BaxkHelme Xaopuasl
U MX HAXOXJEHUE B IIPUPOJIE.

OO6mas xapakrepuctuka 351eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (pu3nyecKre CBOWCTBA MPOCTHIX BEIIECTB —
KHUCIIOpOJia U cepbl. AJUIOTPONHbIE MOIU(UKALIMKA KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprel. CepoBoZOpOA, CTpoeHue, (U3MYecKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (PU3NYECKHE M XMMHUYECKHE CBOWMCTBA
(oOme Kak MpeacTaBUTENs Kiacca KUCIOT M crneuududeckue). XUMHUYECKHE peakiuH,
JeKallie B OCHOBE MHPOMBIIIICHHOTO croco0a IoiydeHusl cepHoi KucioTel. [IpumeHenue
cepHOi KucinoThl. CoM CepHOM KMCIOThI, KAUeCTBEHHAs peaklus Ha cyiabgaT-uoH. HaxoxeHnue
ceppl U €€ CcoelMHEHUM B Mpupoae. XUMHUECKOE 3arpsi3HEHHE OKpY’Karollell cpenbl
COEIMHEHUSIMHU Ccepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLCHUS.

OO6mas xapakrepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTEMEHM OKHUCIEHUS. A30T, paclpoCTpaHEHHE B Npupoje, (usmdeckue u
XUMHYecKHe cBOoMCTBa. KpyroBopoT a3ora B nmpupoje. AMMHUaK, ero Gu3n4eckue u XMMU4ecKHue
CBOICTBa, nonydeHue u npumeHeHne. Coau aMMOHMS, UX (HU3NYECKHUE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peaklys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢usznueckue M XUMHYECKHE CBoOiicTBa (oOlIMe Kak MpEeJCTaBUTENs Kiacca KHUCIOT |
cneunpuyeckue). Mcnonap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KauyecTBe MHUHEpaJIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIeH Cpebl COeTIMHEHUSIMU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO31yXa, MOUYBbI U BOJ0EMOB). Docdop, amIoTponHble MOAU(PUKAUH
docdopa, puznueckne u xumudeckue cpoiicrBa. Okcun docdopa (V) u pocdopHas kuciora,
du3nueckue M XUMHMYECKHE CBOMCTBa, nosyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPATBHBIX YIO0OPEHHH.

OObmast xapakrepuctuka 31aeMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHUA. YTJepo/l, aJUIOTPOIHbIe MOIU(UKAIINK, PaCIPOCTPAHEHHE B
npupoze, pusnueckue 1 XuMU4eckue cBoicTBa. Ancopbuus. KpyroBopotT yrieposaa B mpupoe.
Oxkcuppl yraeposaa, ux (pU3NYecKue U XMMUYECKHE CBOWCTBA, JEWCTBHUE Ha KMBBIE OPraHU3MBI,
NOJTy4eHHEe U MPUMEHEHHE. DKOJIOTUYeCKUe MPOoOIeMbl, CBsI3aHHbIe ¢ okcuaoM yriepoxaa (1V),
TUIO0TE3a TJ100aJIbHOTO TOTEIUIEHHs KJIMMaTra, MapHUKOBBINA 3QQeKkT. YTroibHas KUCIOTa U €€
COJM, UX (PU3MUECKHME M XUMHMUYECKHE CBOMCTBA, MOJy4deHHWE U TNpuMeHeHHe. KadecTBeHHas
peakiusi Ha  KapOoHar-uoHbl. lcmomb3oBanume kapOoHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[TlepBoHavanbHble MOHATHS 00 OPraHMYECKHX BELIECTBaX KaK O COEAMHEHMSIX Yriiepoja
(MeTaH, 3TaH, JTWUJIEH, AalleTWJIEH, JTaHOJ, IJIMLEPUH, YyKCycHas kuciora). IIpupoaHsie
HMCTOYHHMKHU YTJIEBOJIOPOJOB (yroib, MPUPOIHBIN ra3, HedTh), MPOAYKTHl HX TEpepadOTKH
(OeH3uH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH. [ToHATHE 0 OMOJIOTHYECKH BaXKHBIX BEILIECTBAX:
KMpax, Oeikax, YriaeBoJaX — M HMX pPOJM B JKU3HM 4YelloBeKa. MarepuanbHOE €AMHCTBO
OpPraHMYECKUX Y HEOPTraHMYECKUX COECIUHEHHMH.

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



CTpOUTENbHbIE MaTepHajbl: KepaMHKa, CTEKJIO, IEMEHT, OeTOH, ene300eToH. IIpobimembl
0€30MacHOr0 UCMOJIb30BaHUS CTPOUTEIBHBIX MATEPHAIIOB B TIOBCETHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3ydeHrue oOpaslloB HEOPraHMYECKHX BEIECTB, CBOMCTB COJISIHON KHUCIIOTHI, MPOBEACHUE
KaueCTBCHHBIX PEAKIUN Ha XJIOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIBITHI,
oTpaxaromue (U3MYecKue U XUMHUYECKHE CBOICTBA TaJIOTEHOB M UX COCAMHEHUN (BO3MOKHO
UCITIOJIb30BaHUE BHJEOMATEpPHANIOB), O3HAKOMIIEHHE C OOpaslamu XJIOPUAOB (TaJIOT€HHUIOB),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIHOJIb30BaHUE
BUZEOMATEepHaoB), HaONIOJEHUE Tpouecca OOYrJIMBaHUS — caxapa IOX  JeiCTBHEM
KOHIICHTPUPOBAaHHOW CEPHOW KHUCJIOTHI, U3YUYCHHUE XUMHUYECKUX CBOWCTB pa30aBICHHOW CEpHOM
KHCJIOTHI, TIPOBEJICHHE KAaueCTBEHHOW peakiiy Ha Cyab(paT-uOH M HAOIIOJCHHWE NMpU3HaKa e&
MPOTEKaHus, O3HAKOMIIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, docdopa M HX COeIUHEHUN
(BO3MOKHO HCIIOJIb30BaHKUE BUACOMATEPHAJIOB), 00pa3liaMH a30THBIX B (POCHOPHBIX yrnoOpeHuH,
MoJlyueHue, coOupaHue, pacro3HaBaHUE M HU3Y4YEHHE CBOICTB aMMMaka, IPOBEICHUE
KAUeCTBCHHBIX peaKknuid Ha HOH aMMOHUsS U Qocdar-noH W U3YYCHHE NPH3HAKOB HX
MPOTEKaHUs, B3aMMOJICICTBHE KOHIIEHTPHUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
MCIIOJIb30BaHUE BUJCOMATEPHUANIOB), U3YyUEHHE MOJENEH KPUCTANIMYECKUX PELIETOK aMasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C TPOIECCOM aAcopOLUU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, paclio3HaBaHUE
U U3yYeHHUE CBOMCTB YIJIEKHCIIOTO ra3a, MpOBEICHHE KaueCTBEHHBIX PEaKiMii Ha KapOOHAT U
CHWJIMKAT-UOHbl W W3Y4YEHHE IPU3HAKOB MX IMPOTEKAHUS, O3HAKOMIIEHHE C MPOIyKIHEH
CUJIMKATHOM MPOMBIIUIEHHOCTH, PELIEHUE SKCHEPUMEHTAIBHBIX 3aJlad Mo Teme «Baxuelmue
HEMETAJUIbl U UX COETUHEHUS.

MeTa/liibl M UX COCAMHEHUS

OO0mass xapakTepUCTHKAa XMMHUYECKHUX JJIEMEHTOB — METalIOB HAa OCHOBAaHUU UX
nosnoxeHus B [lepuonnueckoii cucreme xumudeckux snemeHToB . 1. MenneneeBa u crpoeHus
atoMoB. CTpoeHue MeTamyioB. MeTalanyeckas CBsI3b M METAJNIMYECKas KpUCTasIndyecKas
pemeéTka. DIEeKTPOXUMHUYECKUN Pl HanpsHkeHUH MeTamuioB. Pu3nueckue M XHUMHYECKHE
cBoiicTBa MeTayioB. OOmmMe cnocoObl Moimy4eHust MeTauioB. [IoHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uH. CIiaBsl (CTallb, YYT'YH, AIOpaTIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJIEHHOCTH.

[[{enounble MeTaIIBL: TIOJIOKEHUE B Ileproanueckoil cucTeMe XuMHUYECKHUX 3JIEMEHTOB /.
W. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJAECHUE B MpHupojae. PU3NYECKHe U XUMUYECKHE
CBOIiCTBa (Ha mpuMepe HATpus U Kanus). OKCUIBI U TUAPOKCUABI HATpUs U Kanwus. [I[puMeHeHue
HIEJTIOYHBIX METAJIJIOB U UX COEUHEHUH.

[IlenoyHo3emMenpHBIE METAUIBI MAarHW M KaJlblUi: nonokeHue B Ilepuoanueckoit
cucreme xumuueckux snemeHToB [[. M. MeHneneeBa, CTpOCHUE WX aTOMOB, HaxOXICHUE B
npupoje. Puznueckue U XMMUYECKHUE CBOMCTBA MAarHus W Kanblus. BaxkHeimune coeanHeHUs
KaJpus (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
amroMuHUS. AMQOTEpHBIE CBOWCTBA OKCH/IA U TUPOKCH A ATFOMHHHSIL.

Kenezo: mnonoxenue B Ilepuonnueckoi cucrtemMe xumuyeckux osnementoB /[l .
MenzeneeBa, CTpOEHHE aTomMa, HaxoKJAeHUe B npupoje. dusndeckne U XMMUYECKHE CBOMCTBA
xene3a. Oxcupapl, ruapokcuabpl U coiu skene3a (l1) m xenesza (Ill), ux cocras, cBoiicTBa u
MOJIyYEHHUE.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJICHHE C O00pa3laMi METa/lIOB M CIUIaBOB, UX (U3MYECKUMHU CBOMCTBAMU,
U3YYEHUE PE3yJbTaTOB KOPPO3UU METAJJIOB (BO3MOXKHO MCIIOJNB30BAaHHE BHIEOMATEpUATIOB),
0COOEHHOCTEH B3aUMOJICHCTBUS OKCHIA KAJIBIIUSA U HATPUS C BOJOH (BO3MOKHO HCIOJIb30BAHUE
BUJICOMATEPHUAJIOB), HCCIEAOBAHUE CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEHHUs Kee3a B



KHACIOpoAe  (BO3MOXHO  HCIOJB30BAHWE  BUACOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KAYeCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, KajbllHs, alFOMUHUA, LUHKa, xene3a (I1) u xenesa
(1), mequ (1), HaOnrOIEHHE W ONKMCAaHKE MPOLIECCOB OKPALIMBAHUS IIAMEHH MOHAMH HATPHS,
KaJusl U KaJiblidg (BO3MOXHO MCIIOJIb30BAaHHME BHAEOMATEPUANIOB), UCCIEIOBaHIE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHUS U THIPOKCH/IA LIMHKA, PEIIEHNE dKCIIEPUMEHTANIBHBIX 3a/1a4 110
TeMe «BakHelre MeTauibl U UX COSAUHEHUSY.

XHuMHA M OKpYsKaoIas cpeaa

BemectBa 1 MaTepuanbl B MOBCEJHEBHOM JKHU3HM uYeloBeKa. be3omacHoe MCIoyib30BaHKE
BEIIECTB M XMMHMYECKMX peakuuii B ObiTy. IlepBas momomip mpu XUMHYECKHX OXKOrax M
OTpaBJICHUSIX.

XHMHYECKOE 3arps3HEHUE OKPYXKAroIIel cpefbl (MpeaebHas 10IMyCcTUMAas KOHLIEHTpaIs
BemecTs, ganee — [1J1K). Poib XxuMuu B perieHun 3KOJIOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

u3ydeHrue o0pas3oB MaTepHalioB (CTEKIIO, CIUIaBbl METAIIJIOB, MTOJIMMEPHBIC MATEPUAIIbI).

Meswcnpeomemnnie ceasu

Peanuzarus MeXNpeAMETHBIX CBA3EH MPU M3y4YEHUU XUMUHU B 9 Kjacce OCYIIEeCTBISETCS
Yyepe3 HCHOJb30BAaHME KaK OOMIMX ECTeCTBEHHO-HAYYHBIX IOHATHH, TaK MW MOHATHM,
SBIISIOIINXCSI CHCTEMHBIMHU TSI OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OOme ecTecTBEHHO-HAyYHbIC IOHATHSA: HAy4HbIM (akT, THUHOTE3a, 3aKOH, TEopus,
aHalW3,  CHUHTE3,  KIacCHU(UKalus,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  IKCIEPHUMEHT,
MOJICIMPOBAHKE, U3MEPEHHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3((eKT, TEXHOIOTHS, MaTepHaIbl.

O®uzuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIH], H3OTOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, DJJIEKTPUYECKUN 3aps]l, MPOBOJHUKH, IOIYIPOBOJHUKH,
JTUBJIEKTPUKH, (POTORIIEMEHT, BEIIECTBO, TEJNO, 00bEM, arperaTHOe COCTOSIHHME BEIIEeCTBa, Ias,
pacTBOp, pacTBOPUMOCTb, KpUCTAJUIMUECKas pEIIETKa, CIUIaBbl, (U3NMYECKHE BEIMYUHBI,
€AVHMILIBI U3MEPEHUS], KOCMUYECKOE IIPOCTPAHCTBO, IIJIAHETHI, 3BE3/1b1, COHIIE.

buonorust: ¢otocunTes, apixanue, O6uocdepa, 3KocucTeMa, MUHEpalIbHbIE YAOOpEHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIIbHbIE BEIECTBA.

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

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

JIn4HOCTHBIE Pe3yJIbTAThI

JIMYHOCTHBIE PE3yabTaThl OCBOECHUS MPOTPAMMBI OCHOBHOTO OOIIEro o0pa3oBaHUs
JIOCTUTAIOTCS B XOJIC OOYYCHHUSI XMMUHU B €IMHCTBE YUEOHOM M BOCITUTATEIBHOM IEATEIILHOCTH B
COOTBETCTBHH C  TPAJAUIMOHHBIMH  POCCHMCKMMH  COUMOKYJIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSIMH, TPUHATHIME B OOINECTBE MpPaBUJIAMHU U HOPMAaMH TOBEICHHS U
CIOCOOCTBYIOT MPOIIECCaM CaMOITO3HAHHMSI, CAMOPA3BUTHS M COIMATM3AINN 00yIarOIUXCS.

JIMYHOCTHBIE PE3yJbTaThl OTPaXKAKOT TOTOBHOCTh OOYYAIOIIUXCSI PYKOBOJCTBOBATHCS
CHCTEMOW TMO3WTHUBHBIX IIEHHOCTHBIX OPHUEHTAIMH M PACHIMPEHHE OIbITa JESATEIHHOCTH Ha €€
OCHOBE, B TOM YHCJIC B YACTH:

1) maTpuoTHYECKOro BOCIUTAHUA:

IICHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HUCTOPHUECKOMY U HAYUHOMY
HACJIC/INI0, TIOHUMAHMS 3HAYCHUS XMMHUYECKOH HAyKH B JKH3HH COBPEMEHHOTO OOIIeCTBa,
CHOCOOHOCTH BIIAJIETh OCTOBEPHOW HH(OpMAIUCH O MEPEAOBBIX TOCTHKCHUSAX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpPOWCTBE
MUpa 1 o0IIeCcTBa;

2) rpaskIaHCKOro BOCIIMTAHUS

NpPEJCTAaBICHUS O COIUAIBHBIX HOPMax M MpaBWJIaX MEKIMYHOCTHBIX OTHOIICHHN B
KOJJICKTHBE, KOMMYHHUKAaTUBHOW KOMIIETGHTHOCTH B OOIIECTBEHHO IIOJIE3HOH, Y4eOHO-



UCCIIEI0BATEIbCKON, TBOPUYECKON U JPYTrUX BHAX JEATEIBHOCTH, TOTOBHOCTH K pa3HOOOPa3HOM
COBMECTHOHM JIeITEIbHOCTH IIPU BBIIOJHEHUH Y4eOHBIX, IIO3HABATENIbHBIX 3a]a4, BBHIIIOJHEHUU
XUMHYECKHX SKCIIEPUMEHTOB, CO3/IaHUM y4eOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHUIO
U B3aMMOIIOMOIIM B IpoLecce 3TOH yuyeOHOM AeATenbHOCTH, FOTOBHOCTH OLIEHHBATh 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,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO PAa3BUTUS HAyKH M COCTABIISAIOLINE OCHOBY ISt
IOHUMaHMs  CYIIHOCTM HAyyHOM KApTHHBI MHpa, IHPEACTaBICHHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOABI, B3aMMOCBA3SIX YeNIOBeKa C MPUPOIHON Cpenod, O posu
XMMHHU B TIO3HAHUM ITHX 3aKOHOMEPHOCTEH;

MIO3HABATEbHBIE MOTHBBI, HANpaBJICHHBIC Ha IIOJIyY€HHE HOBBIX 3HAHUH IO XUMHH,
HEoOXoauMble Ul OOBSCHEHMsS HaOJI0JaeMbIX IPOLECCOB U SBJICHUH, II03HABATENIbHOM,
UH(POPMALMOHHON M YUTATENBCKON KYJIbTYPHI, B TOM YHCIIE HABBIKOB CAaMOCTOSTEIBHON paboThI
C y4yeOHBIMH TEKCTaMHM, CIIPABOYHOH JUTEpaTypoi, AOCTYHNHBIMH TEXHUYECKHMHU CPEICTBAMHU
UH(POPMALIMOHHBIX TEXHOJIOTHI;

UHTEepec K OOYyYEHMIO M MO3HaHUIO, JIFOOO3HATENIBbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camMo00pa30BaHMIO, MTPOSKTHONH M MCCIENOBATEIBCKON NEATEIILHOCTH, K OCO3HAHHOMY BBIOODPY
HalpaBJIEHHOCTH U YPOBHsI 00yueHUs B JaJibHEHIIeM;

4) ¢popMHUPOBAHUS KYJIbTYPHI 3/10POBbSI:

OCO3HaHME IIEHHOCTU JKWU3HU, OTBETCTBEHHOI'O OTHOULIEHUS K CBOEMY 3/10pOBBIO,
YCTAaHOBKM Ha 370POBBI 00pa3 JKW3HU, OCO3HAHWE IIOCIEACTBUH W HEMPUSTHE BpPEIHBIX
NpUBbIUEK (YMOTpEOJIEHUs! alKorojsi, HApKOTHKOB, KYpEeHHs), HEOOXOAUMOCTH COOIIOACHUS
npaBuiI 0€30MacHOCTH TpU OOpamieHHH ¢ XUMHYECKHMMH BEUIeCTBaMH B OBITY W peajbHOMN
KHU3HM,

5) Tpy10BOT0 BOCIIUTAHUS

MHTEpeC K MPAKTUYECKOMY U3YUYEHUIO NMpodeccuii  Tpya pa3IudyHOro pojia, yBaXKeHHUe K
TPyAy ¥ pe3ylbTaTaM TPYAOBOW JEATENPHOCTH, B TOM YHCIE€ Ha OCHOBE NPHUMEHEHHS
OPEIMETHBIX 3HAaHWW 10 XHWMHHM, OCO3HAaHHBIH BBIOOP MHIMBUAYAJIBHOW TPaeKTOPUHU
IPOIOIDKEHHS 00pa3oBaHUSl C YYETOM JIMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH, ycrnemHoi mpodeccuoHaIbHON AEATeNbHOCTH U
pa3BUTHS HEOOXOAMMBIX YMEHHH, TOTOBHOCTD a/IalITUPOBATHCS B TIPO(PECCHOHATBHOI Cpe/ie;

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

9KOJIOTHYECKH I[eJIecO00pa3HOe OTHOMICHUE K MPUPOJIe KaK UCTOYHUKY JKU3HU Ha 3emuie,
OCHOBe €€ CyIIeCTBOBaHMs, MOHUMaHHE LIEHHOCTH 3J0pOBOr0 M 0E30MacHOro obpasa KHU3HH,
OTBETCTBEHHOE OTHOIICHWE K COOCTBEHHOMY (H3MUYECKOMY H TICHXHYECKOMY 3I0POBBIO,
0CO3HAHME LIEHHOCTH COOJIIOJICHHsI MPaBUII 0€30MacHOTrO MOBEACHUS MU paboTe C BeleCTBaMH,
a TaK)Ke B CUTYaIUsIX, YIPOXKAIONINX 3A0POBBIO U KU3HU JTIOJICH;

CHOCOOHOCTH TPUMEHSATH 3HAHUA, MOJy4YaeMble NMPU H3YYEHUH XHUMUH, JUISI pEIIeHUs
3a/1a4, CBSA3aHHBIX C OKPYXAIOIIEH MPUPOIHON CPeAOoid, AJIsl TOBBIIEHUS YPOBHS AKOJIOTMYECKOM
KYJIBTYpBl, OCO3HaHUS TINIOOATBHOTO XapaKTepa SKOJIOTUYECKUX MPOoOJIeM U MyTel WX pelieHus
MIOCPEJICTBOM METO/IOB XMMHUH, SKOJIOTHYECKOTO MBIIIICHHS, YMEHUSI PYKOBOJICTBOBATHCS MM B
M03HABATENbHOM, KOMMYHHKATUBHOM 1 COIMAIbHON MPAKTUKE.

METAIIPEIMETHBIE PE3YJIbTATbI

B cocraBe MerampeaMeTHBIX pe3yJlIbTaTOB BBIIEISIOT 3HAYMMBbIE Ui (OPMHPOBAHUS
MHUPOBO33PEHUST OOLIEHAYYHbIE MOHATHS (3aKOH, TEOpHUs, MPUHLMII, TUIOTE3a, (aKT, CUCTEMA,
IpoIlecc, KCIEPUMEHT U JIPYToe.), KOTOPbIe UCHOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHMN U3 ATUX NMPEAMETOB (POpMUPOBATH NPEICTABICHUE O
LIEJIOCTHOM HAy4YHOH KapTHHE MHpa, U YHUBEpCaIbHbIe yyeOHBbIe ACHCTBUS (IIO3HABATENbHBIC,



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

ITo3HaBaTebHBIE YHHBePCAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble JJornueckue aeiicTBus:

YMEHMSI HCIOJIb30BaTh IPUEMBl JIOTMYECKOTO MBIIUIEHUS IIPU OCBOCHUU 3HAHMM:
pPAacKphIBaTh  CMBICA XMMHUYECKUX IOHATHHM (BBIIENATH MX XapaKTepHble MPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBSA3b C APYTUMH MOHITUSMH), UCTIONB30BATh MOHATHS U1 OOBSCHEHUS
OTIENbHBIX (DAaKTOB U SBJICHHMH, BBIOMpaTb OCHOBAHMSA M KPUTEPUM JJs KJIACCU(PHUKALMU
XUMHUYECKHMX BEIIECTB U XMMHUECKUX pEaKlui, yCTaHABIUBATh IPUYMHHO-CIIEICTBEHHBIE CBSI3U
MEXy 00BEKTaMH U3YYEHUs, CTPOUTH JIOTUYECKUE PACCYXAE€HUS (MHIYKTUBHBIE, 1€TyKTUBHBIE,
10 aHAJIOTMH), AEJIaTh BBIBObI U 3aKIIIOUCHUS;

yYMEHHUE MPUMEHATh B MpOLECCe NMO3HAHUSA NOHATHS (IPEIMETHBIE U METalpeIMEeTHbIE),
CHUMBOJIMUYECKHE (3HAKOBBIC) MOJEIH, HCIOJb3yeMble B XHMHH, NPe0oOpa3OBHIBATH HIMPOKO
IpUMEHSIeMble B XUMHM MOJIEJIbHbIC MPEICTABICHUS — XMMUYECKUN 3HAaK (CUMBOJI 3JIEMEHTA),
XUMH4YecKass (GOopMylna M YypaBHEHHE XHMHYECKOM peakuud — TpU pPEIIeHHH Y4eOHO-
IIO3HABATEJIBHBIX 3alad, C Y4E€TOM OJTHUX MOJEIBbHBIX NPEICTABICHUNH BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB H
XUMHUYECKHX DPEaKUui, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPUUYMHHO-CIICACTBEHHBIE CBS3U U
IIPOTUBOPEYMS B U3y4aEMBbIX IIpOLECCaX U SIBJICHUSIX.

ba3zoBble nccienoBarebCcKue 1eHCTBHUSA:

YMEHHME HCIOJIb30BaTh IOCTABJIEHHbIE BOIPOCHl B Kau€CTBE MHCTPYMEHTA IIO3HAHUS, a
TaKKe B KayecTBE OCHOBBI Ui (OPMHUPOBAHUS TMIIOTE3bl IO MPOBEPKE MPAaBUIBHOCTU
BBICKA3bIBAEMBIX CYXICHMI;

npuoOpeTeHre OmbiTa MO IUIAHUPOBAHMIO, OPTaHM3ALMU M TPOBEICHHUIO YYEHHYECKHUX
HKCIIEPUMEHTOB, YMEHHUE HA0II0AATh 32 XOJ0M Ipoliecca, CAMOCTOSTENIbHO TPOrHO3UPOBATh €TI0
pe3yibTatr, (opMyIHpoBaTh OOOOIIEHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEIEHHOIO OIbITA,
MCCJIEIOBaHMsI, COCTABIISATh OTUET O MPOJIeNIaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yYMEHHE BBIOMPATh, aHATU3UPOBATh U UHTEPIPETUPOBATH HH(OPMALIMIO PA3IUYHBIX BUI0B
U GOpM MPEACTABICHUS, OTYIaEMYIO U3 pa3HbIX HCTOYHUKOB (Hay4HO-TIONYJISIpHAst TUTepaTypa
XUMHYECKOTO COJIEp’KaHUs, CHpaBOYHbIE TocoOus, pecypchl UHTepHeTa), KpUTHUYECKU
OLIEHUBATh MPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO MH(POPMAIIHIO;

YMEHME MPUMEHSTh Pa3INdHbIe METO/bI U 3aIIPOCHI MPU MOUCKE U 0TOOpEe MHPOpMaILUU U
COOTBETCTBYIOLIUX JaHHBIX, HEOOXOAMMBIX JJISl BHIOJHEHUS y4eOHBIX M MMO3HABATEIbHBIX 3aa4
OnpeAeNéHHOr0 THIMa, NMPUOOpPETeHHEe OmbiTa B O0JIACTH HUCIHOJB30BaHUSA HH(OPMAIMOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOIHH, OBIaJEHUE KYIbTYPOH aKTUBHOI'O HCIIOJIb30BAHUS PA3IUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpPMY MpencTaBICHUS
UHGOpPMALMM U WUIIOCTPUPOBATH peEIlacMble 3a/add HECIOXKHBIMH CXEMaMH, JAHarpaMMaMH,
apyrumu popmamu rpaduku ¥ UX KOMOUHALUSAMU;

yYMEHHUE HCMOIb30BaTh M AHATU3UPOBaTh B Mpolecce y4yeOHOM M HcCiae0BaTeNnbCKOM
JEeSTeNIbHOCTH UH(POPMAIIMIO O BIUSHUU IPOMBIIUIEHHOCTH, CEJILCKOT0 X0341iCTBa U TPaHCIIOpTa
Ha COCTOSIHME OKPYXKAOUIEN IPUPOIHON CPEBI.

KoMMyHHKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUA:

yYMEHHUsl 3agaBaTh BOINPOCH (B XoJe auanora M (WiIM) AUCKYCCHH) IO CYIIECTBY
oOcyxnaeMoll TeMbl, (OPMYIUPOBATH CBOM NPEIJIOKEHHS OTHOCUTEIBHO BBIIOJIHEHUS
MPEI0KEHHOM 3a/1auu;

YMEHHMSI IPEACTABIIATE MOJyYEHHBIE PE3YJIbTAThl TIO3HABATEIBHON ACATEIbHOCTU B YCTHBIX
U THUCbMEHHBIX TEKCTaxX; JAejJaTh IPE3CHTALMIO PE3YJIbTAaTOB BBIIOJHEHUS XHMHUYECKOTO
JKCTIEpUMEHTa (Ja00paTOPHOTO ONBITAa, JA0OPATOPHON pPAOOTHI MO HMCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MPOEKTA);



YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM IMO3HABATEIbHON U
UCCIIEI0BATEIbCKON JIEATEIIbHOCTU NPH PELICHUHM BO3HMKAIOIMX IPoOJeM Ha OCHOBE yuéTa
OOIIMX WHTEPECOB U COTJACOBaHMS NO3MLUK (00CYXIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
LITYPMBI», KOOPAUHALAA COBMECTHBIX JAEUCTBUM, ONPENEICHUE KPUTEPUEB 10 OLICHKE KauyecTBa
BBITIOJTHEHHOW PaOOTHI U IPYTHE).

PeryasitTuBHbIe yHHBepcaJIbHbIE YUeOHbIE 1eiiCTBUS:

YMEHHME CaMOCTOATEIbHO ONPEIENATh LEIU 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 IPEIIOKEHHBIM QJITOPUTM IEHCTBUHM IIpU
BBIIOJIHEHUH 33aHUN C y4€TOM TMOJy4YEHHs] HOBBIX 3HAHHH 00 H3y4aeMbIX OOBEKTax —
BEUIECTBAX U PEAKIMAX, OLICHUBATh COOTBETCTBUE IIOJyYEHHOI'O PE3yJbTaTa 3asBJICHHOM LIEly,
YMEHHE HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPE/IJIaraeMble B YCIIOBUHU 3aJJaHUI.

INPEJIMETHBIE PE3YJIBTATDBI

B cocraBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOCHHMIO O0S3aTEIBHOTO COACpIKAHMS,
YCTQHOBJICHHOTO JaHHOM (¢exnepanpHOW pabouell MporpaMMmoM, BBIJIENAIOT: OCBOCHHBIE
oOydarlMMUCs Hay4yHble 3HAHUS, YMEHHMs M CHOCOObI JeHCTBUM, creuuduyeckue s
OpeaMETHON 00sacT «XUMUS», BUIBl JESATEILHOCTH MO IOJIYYEHHIO HOBOIO 3HAHHUS, €ro
MHTEPIIPETALUU, IPEOOPA30BAHUIO U IPUMEHEHHUIO B Pa3IMUHbIX YYEOHBIX U HOBBIX CUTYalHsIX.

K xonuy oOyuenus B 8 kJiacce mpeaMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y 00YUAIOIIMXCS YMEHU:

® PpacKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKUX IOHITHM: aTOM, MOJEKYJa, XUMUYECKUN
BJIEMEHT, MPOCTOE BEIIECTBO, CIIO)KHOE BEIIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAas aTOMHAs M MOJIEKYJISIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas MO XHUMHUYECKOTO
JJIEMEHTAa B COEAMHEHMU, MOJISIPHBIM OO0BEM, OKCHJ, KHUCIOTa, OCHOBAaHHUE, COJIb,
3IIEKTPOOTPHLIATENILHOCTh, CTENICHb OKUCIICHUS, XUMUYeCKasl peakiysl, Kiaccuukanus
peakuuii: peakliuyi COeAMHEHNUS, peaKLUU Pa3IoKEHUs], PEaKI[Ui 3aMEeLICHHs, PEaKIH
o0MeHa, 9K30- ¥ SHJIOTEPMUYECKHE PeaKIMH, TeIIOBON 3((EeKT peakluu, sApo aToMa,
AJICKTPOHHBIA CJIOW aToMa, aTOMHAas OpOuTalb, paauyC aroMa, XUMUYECKas CBS3b,
NOJIIpHAasl M HEIOJIApHAas KOBAJIECHTHAs CBSA3b, MOHHAS CBSI3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpAalKs) B PaCTBOPE;

® WJUIFOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMHUYECKHMX IOHATUNH W IPHUMEHATH ITH
MOHSITHS IIPH ONTUCAHUH BEILECTB U UX MPEBPAIICHU;

® UCMOJb30BATh XUMHUYECKYIO CHUMBOJHMKY JJISi COCTaBIeHHS (OpMYT BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUH;

® OmpeleNisITh BaJE€HTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COEIUHEHUSX, CTEIEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, MPUHAIJICKHOCTh BELIECTB K
OTpeNieIEHHOMY KJIacCy COEIMHEHMH 1O QopMmysiaM, BHJ XUMHUYECKOW CBS3U
(xoBaJIeHTHAs! M MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

e packpsiBath cMbica Ilepuoauueckoro 3akona JI. . MenneneeBa: 1eMOHCTpUPOBATH
NOHMMAHHE IEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX DJJIEMEHTOB OT HX
nonokeHuss B Ilepumonuyeckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHMS, 3aKOHAa ABOTaIpo;

e ONUCHIBATH M XapakTepuszoBaTb TabmuuHyo ¢(opmy Ilepuonndeckoil cuctemsl
XMMHYECKHX 3JIEMEHTOB: pa3jMyaTh IMOHATUS «IJIaBHas noarpynna (A-rpynma)» u
«mobounas moarpynna (b-rpynma)», Mamble 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, oOllee YHCIO 3JIEKTPOHOB U
pacripesielIeHUe UX 10 3JIEKTPOHHBIM CIIOSIM);

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

XapakTepu3oBaTh (OMMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB Pa3IMYHbBIX
KJIacCOB, IOATBEpXKJas  ONMCAHUE IPUMEPAMU  MOJIEKYJISIPDHBIX  YpaBHEHUH
COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHHﬁ;

IPOTHO3UPOBATh CBOICTBA BELIECTB B 3aBUCHUMOCTH OT UX KayeCTBEHHOI'O COCTaBa,
BO3MOYKHOCTH ITPOTEKaHUsI XMMUYECKHUX MPEBPALICHUN B Pa3JIMUHBIX YCIOBHSIX;
BBIYUCIIATH OTHOCUTCIIBHYIO MOJICKYJIIPHYIO U MOJIAPHYIO MACChl BCIICCTB, MAaCCOBYIO
JIOJTF0 XMMHAYECKOTO AJIEMEHTa 10 (hopMyJie COSTMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PAacCUEThI IO YPAaBHEHUIO XMMUYECKOHN peakiui;

INPUMCHATH OCHOBHBIC OIICpalnn MBICIIMTETbHOMN JACATCIIbHOCTH — aHaJIu3 U CHHTE3,
CpaBHEHHE, 0000IIEeHUE, CUCTEMATH3AIHIO0, KIacCU()UKALUIO, BBISBJICHUE MPUYUHHO-
CJICZICTBEHHBIX CBsI3ed — JUIl M3Y4YEHHUs CBOICTB BEILECTB U XMMMUYECKHX PpeaKuuil,
€CTeCTBEHHO-HAyYHBIE =~ METOABl ~ TO3HAHUS  —  HAONIOJACHHME,  HM3MEpEHHeE,
MOJICJIMPOBAHUE, SIKCIIEPUMEHT (pealibHbI U MBICICHHBIH);

CIIeZIOBaTh MpaBWIaM TIIOJIB30BaHUS XMMHUYECKOH ToCynoi ©  J1abopaTOpHBIM
000pyIOBaHUEM, a TaKXKe MpaBWIIaM OOpalleHHUs C BEUIECTBAMH B COOTBETCTBUH C
UHCTPYKLHUSAMH 10 BBIIOJIHEHHUIO JJA0OPATOPHBIX XUMHUYECKUX OIBITOB I10 MOJYYCHHIO
U COOMpaHUIO Ta3000pa3HBIX BEMIECTB (BOJOPOJNA M KHCIOPOJA), MPHUTOTOBICHHUIO
PacTBOPOB C ONPEAECIEHHON MAacCOBOM T0JIEW PaCTBOPEHHOIO BEILECTBA, IJIAHUPOBATH
U TIPOBOJUTH XMMHYECKHE SKCIIEPUMEHTHI M0 PAcIO3HABAHHIO PACTBOPOB MIETOYEH U
KHCJIOT ¢ IOMOILBIO MHIMKATOPOB (JTaKMyc, peHoN(TaIenH, METUIOPAHXK U ApYyTrue).

K konny oOyudeHus B 9 kiacce IpeIMETHbIE pe3ylbTaTbl HA 0A30BOM YPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHATHUN: XUMHUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BELIECTBO, CII0KHOE BEIIECTBO, BAJICHTHOCTb,
AIIEKTPOOTPHULIATEIBHOCTD, CTENEHb OKHUCIICHUS, XUMHUYECKAs pPEaKlHs, XUMUYecKas
CBSI3b, TEIIOBOM 3(PPEKT peaklnu, MOJb, MOJSPHBII 00BEM, PacTBOp, AJNEKTPOJIUTHI,
HEBJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAlMs, peakIu HOHHOro OOMeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTUMbIE peaKluu,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTpONus, amM(pOTEepHOCTh, XUMHUYECKas CBS3b
(KOBaJIeHTHasl, HWOHHAs, MeTaJUIM4ecKas), KpUCTAIM4ecKas pemérka, KOoppo3us
METaJUIOB, CIUIABBI, CKOPOCTh XHMHUYECKOM pEeaklHH, IPEeAeIbHO JIOIyCTUMAas
xoHueHTpauus [T/IK BemecTsa;

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

HCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJHMKY JUISI COCTaBi€HHUS (OpMyn BelecTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

ONpEACNATh BaJEHTHOCTh M CTENEHb OKUCIEHHUS XUMHUYECKMX JJIEMEHTOB B
COCIMHECHUAX PA3JIMYHOIO COCTaBa, MPHUHAMIEKHOCTh BELIECTB K ONPEICIEHHOMY
KJIaccy COeIMHEHMH Mo (opmMynaMm, BUJ XMMUYECKOH CBs3M (KOBaJEHTHas, MOHHa,
METAJIJIMYECKAs)) B HEOPraHMYECKMX COEIMHEHUSX, 3aps] HOHA M0 XUMHYECKON
dopmyine, Xxapakrep cpelbsl B BOAHBIX PAacTBOPAX HEOPraHWYECKUX COCAMHEHWH, THUI
KPUCTAJUIMYECKON pEelIETKA KOHKPETHOIO BEILIECTBA;

packpbiBaTh cMbich [lepunoandeckoro 3akona . . MenneneeBa u 1€MOHCTPUPOBATh
€ro MOHUMAaHME: ONMMCHIBATh U XapaKTepu3oBaTh TabauuHyro Gopmy Ilepuonnyeckoit



CUCTEMBl XHMHYECKHX OJJIEMEHTOB: pa3linyaTh TMOHATUS «TJaBHas mnoxarpynmna (A-
rpymmna)» W «mobounas noxarpymnma (b-rpynma)», Mameie W OOJBIIHME TIEPUOJBI,
COOTHOCHTH 0003HAu€HHs, KOTOpbIE HUMEIOTCSI B MEPUOAWYECKON Tabnuie, C
YHUCIIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHYECKHX AJIEMEHTOB (COCTaB U
3apsij sizpa, o0Iee Yrucio IEKTPOHOB U pacIipeielieHUe X 10 JIEKTPOHHBIM CIIOSM),
OOBSACHATH OOIIKME 3aKOHOMEPHOCTM B HW3MEHEHHUU CBOWCTB DJIEMEHTOB U HX
COCIMHEHUH B TpeJeiax MaJbIX IMEPUOJIOB U TJABHBIX MOJATPYMI ¢ YYETOM CTPOCHUS
UX aTOMOB;

KIJIACCU(UITUPOBATh XMMHUUYECKUE DJIEMEHTHI, HEOPTaHMYECKHUE BEIISCTBA, XMMHUCCKUE
peakiuu (10 YHCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEILIOBOMY
a¢deKTy, Mo N3MEHEHUIO CTETICHEe OKUCIICHHUS XUMHYECKHUX JJIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIME M CHeHU(PUYECKHEe XUMUYECKHEe CBOWCTBA
MPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPXK/Aas OMKUCAHUE MPUMEPAMU MOJICKYISPHBIX U
WOHHBIX YPAaBHEHUU COOTBETCTBYIOIIUX XUMHUYCCKUX PEAKIUH;

COCTaBIISITh YPAaBHEHUS 3JCKTPOIUTUUYECKON TUCCOLMALUU KUCIOT, IeIouel U CONeH,
MOJIHBIE U COKpALIEHHBIC YPAaBHEHUS pPeaKIMii HOHHOTO OOMEHa, YpaBHEHUS PeaKIIHid,
MOJTBEPKIAIONINX ~ CYIIECTBOBAHME T'EHETHYECKOW CBA3M MEXIY BElIeCTBAMHU
pa3IMYHBIX KJIACCOB;

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

MIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOCHHSI, BO3MOKHOCTH
MPOTEKAaHUS XMMHUYECKUX MPEBPAILIEHUN B Pa3IMYHBIX YCIOBUSX;

BBIYHUCIISITH OTHOCUTEIHHYIO MOJIEKYJISIPHYIO ¥ MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA Mo (opMylie COEMHEHHSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMHUECKOH peaKIlnu;

coONMo/IaTh  MpaBWJIa IIOJIB30BAHHMSI XMMHYECKOW TIOCYIOH U J1TabOpaTOpHBIM
o0OpyIOBaHWEM, a Tak)Ke MpaBHJa OOpaIIeHHs C BEHIECTBAMH B COOTBETCTBUHU C
WHCTPYKIUSMHU TIO BBHITIOTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OMBITOB IO TMOTYYSHHIO
¥ cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTIIEKUCIIOTO Ta3a);

MPOBOANTH PEAKIMU, MOATBEPKAAIOIINE KAUECTBEHHBIN COCTaB PAa3IMYHBIX BEIIECTB:
pacrmo3HaBaTh ONBITHBIM IMYTEM XJIOpPHA-, OpoMuI-, MOAUA-, KapOoHat-, ¢ocdat-,
CUJIMKAT-, cynb(dar-, TUIPOKCHI-UOHBI, KATUOHBI AMMOHHS M HOHBI HM3YUYEHHBIX
METAJIJIOB, MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTraHMYECKHUX BEIIECCTB;
MPUMEHSTh OCHOBHBIE OMEPAIlUU MBICIUTEIHLHON NEATEIbHOCTH — aHAlU3 U CHUHTE3,
CpaBHEHHE, 0000IeHHEe, CHCTEeMAaTHU3allhi0, BBIABICHHUE MPHUUYNHHO-CIEICTBEHHBIX
CBSI3€M — JUIS M3YYEHHS] CBOMCTB BEHIECTB M XUMHYECKHX PEAKIMH, €CTECTBEHHO-
HayyHble METOJbI TO3HAaHUS — HaONIOJEHWE, W3MEPEeHHEe, MOJCIMPOBAHUE,
SKCIIEPUMEHT (peasbHbIM U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIACC

No HaunmenoBanue pa3ienoB U TeM KonnuectBo yacos DnekTpoHHbIE (IUPPOBHIE)
/11 IIpOrpaMMbI Bceero KonTtponbHble [TpakTuyeckue o0pa3oBaTelIbHbIE PECYPChI
paboThl paboThI
Pasnea 1. [lepBoHayaibHbIe XMMUYECKHE TOHATHS
Xumusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubmuorexa [JOK
MPAKTUYECKOU NeSATEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BermecTBa u xuMuieckue 15 1 bubmuorexa [JOK
peakuumn https://m.edsoo0.ru/7f41837c
Htoro no pazneny 20

Pa3znen 2. Baxkneiinue npeacTraBuTe/ M HEOPraHNYeCKNX BellecTB

21 Boznyx. Kucnopon. [Toustue 06 6 bu6mmoreka [IOK

' OKCHAaxX https://m.edsoo.ru/7f41837¢c
29 Bonopoa. Ilonarue o kucimorax 3 1 bubnnoreka [JOK

' H COJIAX https://m.edsoo.ru/7f41837¢c
23 Bona. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [JOK

' OCHOBaHHUAX https://m.edsoo.ru/7f41837¢c
24 OcCHOBHBIE KJ1acChl 11 1 1 bubnnorexka [JOK

' HEOPTraHUYECKUX COCTMHEHHI https://m.edsoo.ru/7f41837c
Hroro mo pazueny 30

Xumnueckasi cBsi3b. OKHCJIAUTEIbHO-BOCCTAHOBHTEIbHbIE Pe€aKIuu

Paznen 3. Ilepuoanuecknii 3axoH u Ilepuognueckas cucrema xummuueckux 3jgemMeHToB /I. U. MenneneeBa. CTpoenne aToMoB.

3.1

3.2

[Iepuoanueckuii 3aKOH U
[Iepnonnueckas cucrema

XUMHYECKUX d1eMeHTOB /JI. 1.
MenneneeBa. CTpoeHHe aToMa

XUMHUUYECKASA CBI3b.

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

bu6mmoreka [{JOK




OKUCIUTEIBLHO- https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIBHBIE PEAKITUN
bu6mmoreka [IOK
Hroro no pasnemy 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 Eubmorexa LIOK

OBIIEE KOJIMYECTBO YACOB I10

https://m.edsoo.ru/7f41837¢c

I[TPOI'PAMME 68 > >
9 KUIACC
KonnuecTBo yacos
Ne /it HaumenoBanue pa3fesioB U TeM MPOrpaMMbl Beero Kowrponsiie  TIpaktudeckie OnexTpoHHbIe (IIUPPOBHIE)
o0pazoBaTesbHbIE PECYPChI
paboThl paboThI
Pa3znea 1. BemecTBo 1 XUuMHYeCKHEe peaKkuu
11 IToBTOpenue u yriryOneHne 3HaHUH OCHOBHBIX 5 1 bubnnorexa [HOK
paszenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnmnoreka [JOK
peakuuin https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTHYECKAS AUCCOLUALIUS. 8 1 1 bubnuoreka [IOK
XHWMHUYECKHUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znea 2. Hemeraianl 1 UX coeNHEHUS
21 OO11ast xapaKTepUCTHKA XUMUYECKHX 4 1 bubnnoreka [JOK
anemeHToB VIIA-rpymmel. ["amorens: https://m.edsoo.ru/7f41a636
29 OO6mrast XapakTepruCTUKa XUMHIECKIX 6 bubnmoreka [JOK
aneMeHToB VIA-rpynnbl. Cepa u €€ coeAMHEeHUs https://m.edso00.ru/7f41a636
OO1m1ast XxapaKTepUCTHKA XUMUYECKHX
2.3 3J'IeMeHTO]f VA-EpyHnH. AzoT, hochop u ux 7 1 Egggﬁ;ﬁ;{;ggﬁf 112636
COEIMHEHUS
24 OO1m1ast xapaKTepUCTHKA XUMUYECKHX 8 1 5 bubnnorexa [JOK

aneMmeHToB |VA-rpynnsl. Yriaeposa u KpeMHU U

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




nX COCANMHCHUA

Hroro no pazneny

25

Pa3zgen 3. MeTasibl M UX COeIUHEHU A

. bubmuoreka [JOK
3.1 Obmue cBOHCTB METaIOB 4 https://m.eds00.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxkueie MeTaibsl ¥ UX COSIUHEHUS 16 1 2 https://m.eds0o.ru/7f41a636
Htoro no paznemny 20
Pasznen 4. Xumusi u oKpyxamomas cpeaa
4.1 BemectBa 1 Matepuaibl B )KM3HU YEJIOBEKa 3 bubumorexa [IOK
' https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE BpeMms 3 bubmmorexa LIOK
https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68 4 7
INIOYPOYHOE IIVIAHUPOBAHMUE
8 KJIACC
o KonuuectBo yacos
Ne Tema ypoka Jlara OneKTpoHHbIE U(POBBIE
n/m Bcero Konrtponbusie  IlpakTuueckue 3yueHNS oOpa3oBaTenbHbIE
paboThl paboThl pecypchl
1 [Ipenmer xumuu. Posib XMMHH B KU3HU 1 bubnuoreka [IOK
yejgoBeKka. Tena U BelecTBa https://m.edsoo.ru/ff0d210c
2 [TonsiTue 0 MeTOAaX MO3HAHUS B XUMHH 1 bubmioreka LJOK
https://m.edsoo.ru/ff0d227e
[TpakTnueckas padorta Ne 1 «IIpaBuna
3 paboThI B 1a00paTOpUU U MPUEMBI 1 bubnnoreka [JOK
oOpareHus ¢ 1a00paTOpHBIM https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEM
4 Yucteie BemecTBa U cMecu. CIocoObl 1 bu6mmoreka [JOK




pas3aeneHus cMecen
[IpakTuyeckas padora Ne 2 «Pa3nenenue

https://m.edsoo.ru/ff0d26ca

bubmuorexa [JOK

5 cMecel (Ha mpruMepe OYMCTKU MTOBAPEHHOMN https://m.edsoo.ru/ff0d28c8
COJIN)»
6 ATOMBI 1 MOJIEKYJTBI buGmuorexa LIOK
Y https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE IIEMEHTHI. 3HAKU (CUMBOJIBI) bubmmoreka [JOK
XUMHUUYECKHUX IJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThlie U CIIOXKHBIC BEIIECTBA bubmmorexa LIOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHUE Eubmorexa IIOK
https://m.edsoo.ru/ff0d2d50
3aK0H OCTOSIHCTBA COCTaBa BEILIECTB.
10 X;M;Iqr;cxla;ﬂﬁgoz/[yna %:ne]inlll-lloczz brbmoreka [JOK
) https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHUX JIEMEHTOB
11 OTHOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTtHocuTenbHAsI MOJIEKYJIIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10511 XMMHYECKOTO 3JIEMEHTA B bu6mmorexa [IOK
COeTMHEHNH https://m.edsoo.ru/ff0d350c
13 KonuuecTBo BenectBa. Mois. Mosnsipras bubnmnorexa [JOK
Mmacca https://m.edsoo.ru/ff0d5230
14 ®du3nvecKue U XUMUYECKHUE SIBICHUS. bu6mmoreka [IOK
XuMHYecKask peakus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycroBus MPOTEKAHUS bubnnorexka [JOK
XUMUYECKHUX PEaKLUn https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUsI MaCcChl BEIIECTB. bubnmoreka [JOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 nesecrsa o ypasmeran xammacei bu6morera LIOK
HeeTs yp https://m.edso00.ru/ff0d5708
peakuuit
18 Knaccudukanus XuMU4ecKux peakuun bubnnorexka [JOK

(coemuHeHus, pa3oXKeHHS, 3aMEIIECHU,

https://m.edsoo.ru/ff0d3f34




oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-

bubmuorexa [JOK

19| smmmonemucr. Obodmenue https://m.edsoo.ru/ff0d40c4
CUCTEMAaTH3AIHSI 3HAHHA
20 KonTtponsnast padora Nel o treme bubnuoreka [IOK
«BelllecTBa 1 XUMHYECKUE PEAKITAN https://m.edsoo.ru/ff0d4290
B — .C .
| EAre e o o B LOK
poa p https://m.edsoo.ru/ff0d448e
BemecTBo. O30H
| e s s BuGorra 10K
PO 1 ’ https://m.edsoo.ru/ff0d4614
ropenue). [Torstue 06 okcumax
CriocoOsI rmosy4e ciopoaa
23 nz?(iopaTb(;pI;H/jII ZILIH;){;I;LI;II/II_IJ:IHCHPHS::TI]?I bubmorexa LIOK
) https://m.edsoo.ru/ff0d497a
[IpumeHneHnne kucnopoaa
T . .
28 o o repmoxmcetow ypasner Bafmoresa [1OK
p yP ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHIOTEPMHUCCKUX PEAKIIATX
T .
25 Sarpmernic 5oy cocoom ero Butmiorera LIOK
p AyXa, https://m.edsoo.ru/ff0d4c4a
IPEIOTBPAIICHHS
IT 6ota Ne 3
26 «ﬁiiTH‘elz‘;;aI’; E?)621TaaH:Ie Krlld()c;SMs a bubmiorexa HOK
7 1P poaa, https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €T0 CBOWCTBY
27 Bonmopon — anemeHT u mpocToe bubnnoreka [JOK
BelecTso. Haxoxaenue B mpupoje https://m.edsoo.ru/ff0d4ddo
28 ®dusndecKkue 1 XUMHIECKUE CBOMCTBA bubnmnoreka [JOK
BoJopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsTHE 0 KUCITOTAX M COJISIX bubmiorexa LIOK
https://m.edso0.ru/ff0d50d2
30 Cnioco0sI TToTydeHust BOAOPO/Ia B bubnmoreka [JOK

nabopaTtopuu

https://m.edsoo.ru/ff0d4dd0




[IpakTuueckas padora Ne 4 o reme

bu6mmoreka [IOK

31 «lonyueine u CoéﬂpaHHe BOAOPOAR, https://m.edsoo.ru/ff0d4f42
M3YYEHUE €TI0 CBOMUCTBY»
. N bubmuoreka [JOK
32 MoutsipHbIii 00bEM Ta30B. 3aK0OH ABOTaIPO https://m.edsoo.ru/f0d542e
Brruncnenus o60b€Ma, KonMuecTBa
33 BEIIECTBA ra3a Mo ero U3BECTHOMY Eubmorexa LIOK
R https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEILECTBA HIIK 00BEMY
Boruucienust 00bEMOB ra3oB 1o
34 YpaBHEHUIO PEaKIIMK Ha OCHOBE 3aKOHA bubmnorexa LIOK
i . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUH ra30B
35 ®du3nyecKue 1 XUMHYECKHE CBOMCTBA bubnuorexa [JOK
BO/IbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonsitue 00 bubmuorexa [JOK
WHJUKATOpax https://m.edsoo.ru/ff0d59e2
B .H
| Do, Haomeni Bumorea 110K
m p PbL. https://m.edsoo.ru/ff0d5b40
JIOJIsl BEIIECTBA B PACTBOPE
[IpakTuueckas pabora Ne 5 o teme
38 «IpurorosiieHHE PaCTBOPOB C bubnnoreka [JOK
onpeaeNéHHON MacCOBOM J10eH https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 Konrtponsnas padora Ne2 o teme bubnnorexka [JOK
«Kucnopoa. Bogopoxn. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuapl: COCTaB, KiIacCu(UKaIs, bubnmoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
41 xnenormam, oonomm  avotepnE Bu6miorera LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusI: cOCTaB, Kinaccuduxams, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyueHnue n XuMu4YecKkrue CBOMCTBA bu6mmoreka [JOK




OCHOBaHUH
Kucnotsr: cocras, kaccuduxanus,

https://m.edsoo.ru/ff0d67ca
bu6mmoreka [IOK

44 HOMEHKJIATypa https://m.edsoo.ru/ffOdfee2
45 [TonyyeHue u XUMHYECKUE CBOMCTBA bubmmoreka [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpemHue): HOMEHKIIATYpa, CIIOCOObI bubnunoreka [HOK
46 ® _
MOJTYyYEHUS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTuueckas padora Ne 6. Pemenue
47 DKCIIEPUMEHTAIIBHBIX 33a4 110 TEME bubnnorexa [HOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUIN)
48 I'eneTnyeckas CBA3b MEXAY KJIaCCaMU bubnnorexa [HJOK
HEOPraHUYECKUX COCIUHEHUI https://m.edsoo.ru/00ad9a50
. bu6mmorexa [IOK
49 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN https://m.edso0.ru/00ad9ch?
KourponsHaasa pabora Ne3 o teme
50 "OCH(I))BHI)IG KHI;CCBI HEOPTaHUYECKUX bubmorexa [IOK
o https://m.edsoo.ru/00ad9ela
COeTUHEHHH
IlepBBie TONBITKH KiIacCH(PUKAIIMT
51 XI/II\I/)II/IIIGCKI/IX DJIEMEHTOB. I@IOHSII”;II/IC o Bubmiorexa IJOK
https://m.edsoo.ru/00ad9ffa
IPYIAxX CXOJHBIX AJIEMEHTOB
ITepuoanueckuii 3akon u Ilepuogudeckas
52 CI/I(E[GMI:I XUMHUYECKHX BJICMCII{)TO;I A u bubmorexa LIOK
T https://m.edsoo.ru/00ada52¢c
Menpneneena
53 [Tepronasl, TPyl HOATPYIIIIEL Bubmiorexa HOK
PUOJIBL, TPYIIBL, HOATPYIL https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CoCcTaB aTOMHBIX SIJIED. bubnmoreka [JOK
M3oTtonsl https://m.edsoo.ru/00ada342
CTpoeHue 3IEKTPOHHBIX 000JI0UYEK aTOMOB
55 3J‘IepMeHTOB ITe I/Ilz) WYECKOU CUCTEMBI /| buGmorexa LIOK
proa ’ https://m.edsoo.ru/00adaébc
U. Menneneena
56 XapakTepucTuKa XUMHUYECKOTO 3JIEMEHTA bu6mmoreka [JOK




110 €T0 NoJI0KeHUIO0 B [Iepnoanueckoit
cucteme JI. 1. MenaeneeBa

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

3nauenue [leproanueckoro 3akoHa s

57 pa3BuTUsA HayKu U npaktuku. 1. WM. 1 bubnuoreka [IOK
MenneneeB — y4€HbIH, ITe1aror u https://m.edsoo.ru/00ada96e
rpakJIaHUH
P i . 06006

58 CEE:E;I:TDIHHSZEEE 3Ha}(1)1/117?l /e EI;:IZpP;CCI/H‘?ICKaﬂ 1 bubmorexa LIOK

https://m.edsoo.ru/00adb33c
IIpoBepoYHas pabora
K 6ota Ne4
59 «(CZ);I;(I))ZIJ{III:II;ziE;aOQHJHqEZKZMSBHSL» / 1 bubmorexa LIOK
N ) https://m.edsoo.ru/00adb486
Bcepoccuiickas mpoBepouHas padbota

60 DIIEeKTPOOTPULIATETLHOCTH aTOMOB 1 bubnuorexa [JOK
XUMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8

bu6mmorexa [IOK

61 Honnas XHMHECKas CBA3E 1 https://m.edsoo.ru/00adac34

62 KoBanenTHast nonsipHasi XuMU4eckas CBs3b 1 bubmorexa [IOK

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

63 KoBasneHTHas HenosspHas XUMUYeCKas 1 bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8

bu6mmorexa [IOK

64 Crenenn okucIeHus 1 https://m.edsoo.ru/00adae28

65 OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE 1 bubnuoteka [JOK
peakuuu https://m.eds00.ru/00adb076

bu6mmoreka [IOK

66 OKHCITUTENIA ¥ BOCCTAHOBUTEITN 1 https://m.eds0o.ru/00adb076
PesepBHbI ypOK. O606£H€HPIC u Bu6morexa LIOK

67 CcHUCTEeMaTH3aIlus 3HAHUH 110 TeMe 1 _

https://m.edsoo.ru/00ad9ch2
«Ctpoenne aroma. XUMUYECKas CBS3h

68 PesepBublit ypok. O000mIeHNE U 1 bubmmoreka [IOK
cucTeMaTn3anus 3HaHUI https://m.edsoo.ru/ff0d61c6
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[NPOT'PAMME

9 KJIACC
No Konnyectso yacos DIIEeKTPOHHBIE UPPOBBIC
Tema ypoxka [Hara p wapp
n/n Bcero Konrtponbnsle  [IpakTuueckue H3yuCHHA o0pa3zoBaTenbHbIC
paboThl paboThl pecypcbl
Ilepuonnueckuii 3akoH. [lepuoauueckas
1 CH(?TeMI; XUMHAYECKUX BHCM];G)HTOHB pIR Y| 1 bubmnorexa LIOK
T https://m.edsoo.ru/00adb59%
Meunpeneena
3aKOHOMEPHOCTH B U3MEHEHUHU CBONCTB
2 XI/IMI/I‘IGCKiX AJIEMEHTOB MEPBBIX TPEX 1 bubmnorexa LIOK
p p https://m.edsoo.ru/00adb6b6
MIEPHOJIOB
Knaccugukaius 1 HoMeHKIaTypa bubnuoreka [IOK

3 1 .

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

4 Bunpr XuMHu4ecKkoil CBSI3U U THIIBI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
KonTtponsHast padora Nel mo teme

5 «[ToBTOpEHUE U yriaydaeHue 3HaHui 1 1
OCHOBHBIX pa3/eioB Kypca 8 Kiaccay

6 Knaccudukanms XumMruaeckux peakiuit 1 bubnmnorexa [JOK
10 Pa3JIMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[TonsiTHE O CKOPOCTH XUMHUYECKOU

7 €aKINHU HOHSII?FI/IG 0 TOMOT€HHBIX U 1 Eubmorexa IIOK
PCAKILIH. https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEAKIIMIX
[ToHsiTHE O XUMHUYECKOM PAaBHOBECHH.

8 @akTOopBbl, BIUSIONIIAE HA CKOPOCTh 1 bu6mmorexa [IOK
XUMHYECKOU PEAKLIUU U ITOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHSI
OKHUCIUTENbHO-BOCCTAaHOBUTEIbHBIC bu6mmoreka [IOK

9 1 _
peaKuuu https://m.edsoo.ru/00adcade
Teopust 3IEKTPOIUTUYECKOMN

P p bubmuorexa [JOK

10 nuccoruani. CUIBHBIE U ClIa0bIe 1

3IIEKTPOJIUTHI

https://m.edsoo.ru/00adcd68




bubmuorexa [JOK

11 Honnie ypasHeHus peaKumii https://m.eds00.ru/00add448
X €CKHE CBOMCTBA KUCIIO
12 ocI/II{hngHﬁHB c:efe :IB e (I:/IT;]BJITeII/{II/Iﬁ 00 Bubmorexa HOK
N pel https://m.edsoo.ru/00add5d8
AIIEKTPOIUTUICCKOU JTUCCOITUAIIUN
XUMHUYECKHE CBOWCTBA COJIEH B CBETE
13 MIPEJICTABICHHUIA 00 IEKTPOIUTUYECKOM buGmnorexa LIOK
https://m.edsoo.ru/00add8b2
TUCCOLIMAINT
14 TToustie o runponuse coien bubmiorexa HOK
Ap https://m.edsoo.ru/00add9d4
. bu6mmorexa [IOK
15 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN https://m.edsoo.ru/00addd12
[Ipaktuyeckas padora Ne 1. «Permenune bubnnorexa [HOK
16 :
SKCIEPUMEHTAIBHBIX 3a]1a4» https://m.edsoo.ru/00addbfa
KonTpoabnas padora Ne2 o teme
17 <<9J}112112TH(I))J11{H:1£160K2;1 I/Icgo TH;VI Ust bubanorexa LIOK
p A AL, https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX)»
O01asa xapakTepucTUKa FaJIOT€HOB.
18 XI/III\I/III;;CKI;I; EBEEcgz Herl ol ;MHe 1?3 bubmiorexa HOK
p P https://m.edsoo.ru/00addfe2
xJjopa
Xaoposogopon. ComnsiHa CIIOoTa,
19 XI/JIIMII/)HECI);[I/IE CJ;OITICTTaH rfoﬁn J::Hlee Bubmiorexa IJOK
> yd ’ https://m.edsoo.ru/00ade104
MIPUMCHCHUE
IIpa eckas padbora Ne 2 110 Teme
20 «ﬁoI;ITHLeIHI/IKe ;IOIJ)I;IH()TI?I KI/Icn(r)ITLIT N Bubumorexa [IOK
v .. . ’ https://m.edsoo.ru/00ade348
U3yYeHUE e€ CBOWCTBY
B cie 0 yYpaBHE
21 x;;jl?qgcs;; Heal}clp I/Il;'IHeI:JI;I:II\f) WH U3 bubmioreka LTOK
PeaKimd, a https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
29 OO01mas XxapakTepuCTHKa SJIEMEHTOB bubnuorexa [JOK
VIA-rpymibt https://m.edsoo.ru/00ade64a
23 AmoTponHble MOIM(UKALIUY CEPBHI. bubnnoreka [JOK




Haxoxaenue cepsl U €€ COEIMHEHUN B
npupojae. XuMHUYECKHUE CBOMCTBA CEPhI

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

CepoBoaopo, ctpoenue, hpu3ndeckue u

bubmuorexa [JOK

24 XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHas KMCIIOTA,

25 (1)1/1314?601(1/12 u XI/II\I/I)I/IIICCKI/Ie CBOMCTBa buGmnorexa LIOK

> https://m.edsoo.ru/00adea28
IPUMEHCHUE
XHUMHUYECKUE PEAKLIUH, JIEKALUE B
OCHOBE IIPOMBIIIIJIEHHOr0 crocoda
26 10T eHI/II)s{ CEPHOM KHCIOTEI Bubmzorexa LIOK

ya p ’ N https://m.edsoo.ru/00adec8a
XUMHYECKOE 3arpsi3HEHUE OKpYKatoen
Cpeibl COCeTMHEHUSIMU CEPBI

27 Brruncnenue MaccoBoii 101U BBIXOJ1a bu6mmoreka [IOK
MIPOJIYKTa PeaKLUU https://m.edsoo.ru/00adec8a
OO0m1as xapakTepucTuka 3J1eMeHToB VA-

28 rpymmsl. A30T, paclipOCTpPaHEHUE B bubnuorexa [JOK
npupose, GU3NYECKue 1 XUMUYECKHE https://m.edsoo.ru/00adeea6
CBOMCTBa
AMMHaK, ero GpU3HIECKUE U

29 XUMHYECKHE C(EOﬁCTBa MMOJIy4YEHHE U Bubmzorexa LIOK

? ¥ https://m.edsoo.ru/00adf004
MIPUMEHEHNE
IIpakTtrueckas padora Ne 3 o teme
30 «Hpon eHHEe alxleHaKa U3y4EeHHE €Tr0 Bubmzorexa LIOK
. ya » 3YH https://m.edsoo0.ru/00adf180
CBOMCTB»

31 A3oTHas KHCOTa, € pusnueckue u bubnnorexka [JOK
XUMHYECKHE CBOIICTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB M COJICH
aMMOHMS B KaU€CTBE MUHEPAILHBIX

32 o0peHnii. XUMHYECKOE 31211" SI3HEHUE Bubmzorexa LIOK
YAOOP . P https://m.edsoo.ru/00adf518
OKpPY’KaloIllel cpeibl COeUHEHUSIMU
asora

33 ®dochop. Okcun pochopa (V) u bubmorexa LIOK

https://m.edsoo.ru/00adf68a




docdopnas kuciora, pusndeckue u
XMMHYECKHE CBOMCTBA, MOJyICHHUE

Hcnonb3oBanue pocharoB B kauecTBe

34 MUHEPATBHBIX YI0OpEeHHIA. 3arps3HeHue bubmnorexa LIOK
PAILHBIX YAOOD - 24P https://m.edsoo.ru/00adfc20
MIPUPOTHON cpenbl pochaTamu
VYriepon, pacupocTpaHeHuE B IPUPO/IE, bubnmoreka [JOK
35 < :
bu3nYECKre 1 XUMUIECKHIE CBOHCTBA https://m.edsoo.ru/00adfd9c
Oxkcuppl yraepoaa, ux Gpusndeckue u
XUMUYECKHUE CBOMCTBA. DKOJIOTUYECKUE bubnuorexa [JOK
36 _
poOJIEMBI, CBSI3aHHBIE C OKCHUIIOM https://m.edsoo.ru/00adfebe
yriepona (1V)
37 VYronpHas KUCIIOTa U €€ COJTU Eubmorexa IIOK
https://m.edso0.ru/00ae006c
[IpakTuueckas padora Ne 4 o reme
"IlonyuyeHue yriaekuciaoro rasa. bubnnorexa [HOK
38 _
KauectBennas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
HoH"
[TepBoHavanbHbIe MOHATHS 00
39 0 rpaHquCKHX BEIECTBaX KaK O bubmorexa LIOK
p = https://m.edsoo.ru/00ae054e
COETMHEHUSIX YTIepoaa
40 KpemHuii u ero coequHeHus bubmorexa LIOK
P a https://m.edso00.ru/00ae080a
[IpakTuueckas pabora Ne 5. Pemienue
a1 SKCHEPUMEHTAIBHBIX 33/1a4 110 TEME bubnmnoreka [JOK
«Baxnelmmue HeMeTaIbl U UX https://m.edso00.ru/00ae0bf2
COCTUHEHUS
Kontponbnast pabota Ne3 mo teme
42 «Ba;xieﬁmne EeMeTaﬂHH U UX bubmorexa LIOK
https://m.edsoo.ru/00ae0e18
COCTMHECHUS
OO01mast XxapaKTepUCTHKA XUMUISCKUX
43 JJIEMEHTOB — METAJLIOB. bubnnorexa [JOK

Meranmnudeckas CBSI3b M MeTaJlJIHdecKast
KpUCTAJNIN4YCCKad pCIJ_IéTKa.

https://m.edsoo.ru/00ael103e




duznueckue cBOIICTBa METAJIIOB
XMMHYECKHE CBOMCTBA METALJIOB.

bubmuorexa [JOK

44 DIEKTPOXUMUYCCKUN PsiJl HAPSKCHHMA https://m.edso0.ru/00ae1 156
METaJIOB
OO6mmue criocoObl MOTYYEHUST METAJLIOB.
CmuiaBbl. Berunciienus o ypaBHEHUSAM bubnmoreka [JOK
45 N _
XAMHYECKUX PEaKIUi, ECIIU OAUH U3 https://m.edsoo.ru/00ael1156
PEareHTOB COACPKUT NTPUMECH
46 [ToHsiTHE O KOPPO3UU METALIOB Eubmorexa IIOK
https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
at IHenoumprie MeTanibt https://m.edsoo.ru/00ael4b2
48 OKcuabl U THAPOKCUIBI HATPUSA U KAJIUS bubmiorexa HOK
https://m.edsoo.ru/00ae14b2
49 [IlenouHo3eMeNIbHBIC METAJIIBI — bubmuorexa [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ae15e8
50 Bakueiime coeqMHEHNS KaJILIIHAA bubmiorexa HOK
https://m.edsoo.ru/00ael15e8
51 O00011eHNEe U cUCTEMATH3AllNs 3HAHUH
59 JKEcTKoCTh BOJEI U CIOCOOBI €€ bu6mmoreka [JOK
YCTPaHEHHUS https://m.eds00.ru/00ae1886
o | HpmTar e G e Busorea 101
n a a1 https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
. bubmuorexa [JOK
54 AmoMunuit https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe cBOMCTBA OKCHIA U bubnuorexa [IOK
TUPOKCHIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
56 Keneso https://m.edso00.ru/00ael1d86
57 OKcuIbl, THAPOKCUIBI U COJIM JKeJle3a bu6nmoreka [JOK

(1) u xene3a (111)

https://m.edso0.ru/00ae35e6




58 O0o001IeHNe U CHCTeMaTU3alus 3HAHUH 1
[IpakTuueckast padora Ne 7. Permenue
59 SKCHEPUMEHTAIBHBIX 33]a4 110 TEME 1 1 bubnmoreka [JOK
«BaxHeie MeTallibl U UX https://m.edsoo.ru/00ae3de8
COCTMHCHUS»
Brruucnenus no ypaBHEHUSIM
XUMHUYECKHUX PEAKIIHiA, €CIIH OJIUH U3
60 pEareHToB JlaH B U30BITKE WIIN 1 bubmuoreka [JOK
COAEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM JOJIH BBIX0JIa MPOAYKTA
peakuuu
61 O0o001IeHNe U CHCTeMaTU3alus 3HAHUH 1
KonTponpHas padora Ne4 o Teme
62 «Bakuenme MeTaJlIbl U KX 1 1
COCITUHEHUS»
63 BemecTBa u Marepuansl B 1 bu6mmorexa [IOK
IIOBCEIHEBHON KU3HU UeJI0BeKa https://m.edso0.ru/00ae3f50
64 XUMHYECKOE 3arps3HEHNE OKPYIKAIOIIEH 1 bubnmnoreka [JOK
Cpelbl https://m.eds00.ru/00ae4270
65 Ponp x¥MHUM B pELIEHUH DKOJIOTHUYECKHUX 1 bubnnorexka [JOK
npoOem https://m.edsoo.ru/00ae4270
66 PesepsHblil ypok. O600611eHNE U 1 bubnuoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00ae0dOa
67 PesepBHblit ypok. O0001IeHNE U 1 bubnuoreka [IOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
68 PesepBublit ypok. O6o0mIeHNE U 1 bubmmoreka [IOK
cHUCTeMaTU3alus 3HaHUI https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68 4 -
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IIpoBepsiemble TpeOOBaHUSA K Pe3yJIbTATAM OCBOCHHS OCHOBHOM

Kon
MIPOBEPSIEMOTO
pe3ynbTaTa

1

11

1.2

oOpa3zoBaTesibHO MPOrpaMMbI
8 ki1acc

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

ITo Teme: «HepBOHaanIBHBIe XUMHUYCCKUC ITOHATHUA)

pPacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATHI: aTOM, MOJIEKYJIa,
XUMHUYECKUN 3JIEMEHT, IIPOCTOE BEIIECTBO, CI0KHOE BELIECTBO, CMECH
(omHOpOIHAS M HEOAHOPOHAS ), BaJICHTHOCTh, OTHOCUTEIbHASI aTOMHAs
U MOJIEKYJIIpHash Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs
Macca, MaccoBasl [I0Ji1 XHUMHYECKOrO »JJIEMEHTa B COCJAMHEHUH,
MOJISIpHBIA 00BEM, XMMHUYECKas peakius, KiacCHu(UKamus peakiuii:
pPEaKuu COCAMHEHMS, PEAKIMH Pa3JIOKEHHS, PEaKIUu 3aMEIICHUs,
peakuuu oOMEHa, 3K30- M SHIOTEPMHUYECKHE pEaKlUH, TEIIOBOU
s ekt peakuuu, pacTBOpP, MaccoBas IOJs BellecTBa (MPOLEHTHAs
KOHIICHTpAIIKs) B PaCTBOPE

HIUIIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX HOHATHH U
MPUMEHSITh 9TH MOHSATHUS MPU OMKMCAHUU BEIIECTB U UX MPEBpAILIEHUN

1.3

1.4

1.5

UCIIONIb30BaTh XUMHYECKYI0 CHMBOJHKY JJIsi COCTaBlIeHUS (QopMys
BEILIECTB U YPABHCHUN XUMHUUYECKUX PEAKIIUI

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

OMpCaACIIATD BAJICHTHOCTH aToOMOB 3JIEMEHTOB B 61/1Hapme
COEIMHEHUSIX

1.6

KJIacCU(UIUPOBATh XHWMHUYECKHE peakluuu (MO YHUCIy U COCTaBy
YUYacCTBYIOUIMX B pEaKIMH BELIECTB, 110 TEMI0BOMY 3 deKrry)

1.7

1.8

BBIUUCIISATh OTHOCHUTEIBHYIO MOIIGKYSIPHYIO M MOJSIPHYIO MacChl
BEIIIECTB

BBIYHUCIISATH MACCOBYIO [IOJIFO XHUMHYECKOTO dJeMeHTa 1o ¢dopmyse
COEIMHEHMUS,

1.9

BBIUUCJIATH MACCOBYIO JOJIHO BCIICCTBA B PpaACTBOPC

1.10

2.1

2.2

OPUMEHATh €CTeCTBEHHOHAYYHBIE METOJbI MO3HAHHUS — HaOII0/IeHHe,
U3MepeHne, MOIETUPOBAaHNE, SKCIIEPUMEHT (PEaJIbHbII U MBICIIEHHBIH )

ITo Teme: «BaxxHeiiire mpeaCTaBUTEIM HEOPTAHUUECKUX BEILIECTBY»
PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHITHI: OKCHUJI, KUCIIOTA,
OCHOBAaHHE, COJIb

ONpeAeNsaTh MNPUHAUIEKHOCTh BEIIECTB K ONPEICTEHHOMY KJaccy
COeMHEHUH 1o Gpopmynam

2.3

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

2.4

XapaKTepu30BaTh (OMHUCHIBATh) OOLINE XMMUYECKHE CBOWCTBA BEIIECTB
pasIMYHBIX  KJIAcCOB,  IMOATBEpXKZAass  ONUCaHUE  IIpUMEpaMu
MOJIEKYJIAPHBIX YPABHEHUH COOTBETCTBYIOIIMX XUMUUYECKUX PEAKLIUN

2.5

IIPOTHO3UPOBATb CBOMCTBA BEIIECTB B  3aBUCHUMOCTH OT HX
KaueCTBEHHOI'0 COCTaBa, BO3MOXXHOCTH IIPOTEKAHUSA XUMHUYECKHUX
IIPEBPALLICHUI B PA3JIMYHBIX YCIOBUAX




2.6

ClIeZIOBaTh ~ NpaBWJIaM  TIOJIb30BAHHUS XUMHUYECKOW TOCYHOH U
nabopaTopHbIM 000OpyIOBaHHEM, a TAaKXKE IMpaBWiIaM OOpalleHUs ¢
BEIICCTBAMH B COOTBETCTBUH C HMHCTPYKIHUSIMH TIO0 BBITIOJHECHUIO
1ab0paTOPHBIX XUMUYECKUX OIBITOB IO IMOJYYCHHUIO U COOMpaHHIO
ra3000pa3HbIX BEIIECTB (BOAOpPOJAa M KHCJIOPOAA), MPUTOTOBJICHUIO
pacTBOPOB C  OINPEICIEHHOW MAacCOBOM JOJEH PAaCTBOPEHHOTO
BEIIECTBA, IUIAHUPOBATh M MPOBOJIUTH XUMHUECKUE IKCIIEPUMEHTHI 110
pacro3HaBaHMIO PACTBOPOB INENOYEH M KUCIOT C IOMOIIBIO
WHIUKATOPOB (JITakMmyc, (heHoIdTaIeHH, METHIIOPAHX U IPYTHE)

2.7

MIPOBOAMTH PACUEThI M0 YPABHEHUIO XUMUYECKOM peakIuu

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

3.1

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

3.2

3.3

KHaCCPI(bHHI/IpOBaTB XUMHNYCCKHUEC 5JICMCHTBI

ONKCHIBATh M XapakTepu3oBaTh TadbmuuHyro (opmy I[lepuoanmyeckoii
CHUCTEMBl XHMMHUYECKHMX 3JIEMEHTOB: pa3juyaTh IOHATHUSA «TJIAaBHAs
noarpynna (Arpynma)» u «mobouyHas mnoxarpynna (brpymnma)y,
«MaJbley U «OOJbIINe) MEePHOIbI

3.4

packpbiBaTth cMbica Ilepumomuueckoro 3axona .M. Menzeneesa:
JIEMOHCTPUPOBATh NTOHUMAaHUE MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX 3JIEMEHTOB OT UX I0J0KeHU B [lepuoanyeckoil cucreme

3.5

COOTHOCUTH  O0O3HAuYeHUs, KOTOpble HMETCI B  TabmuIe
«Ilepnoanueckas cucrema xumMuueckux sneMenToB .M. MenneneeBay
C YHCIOBBIMM XapaKTEPUCTUKAMH CTPOEHUS AaTOMOB XHUMHUYECKUX
AJIEMEHTOB (COCTaB W 3apsia sapa, oOIIee YHCIO DJIEKTPOHOB U
pacnpezeNieHue UxX Mo 3JIEKTPOHHBIM CII0SIM)

3.6

ONpCACIAATh CTCIICHb OKUCIICHUS 3JICMCHTOB B 6I/IHapHBIX COCOANHCHUAX

3.7

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

Kon
MIPOBEPSIEMOTO
pe3ynbTaTa

9 KVIACC

[TpoBepsieMbie TpeIMETHBIE PE3yIbTAaThl OCBOCHUS OCHOBHOM
00pa3zoBaTenbHON MTPOrpaMMbl OCHOBHOTO 0011IeT0 00pa3oBaHus

1

IIo Teme: «BeliecTBo U XUMHUYECKast pCaKknus»

11

pacKpbIBaTh CMBICT OCHOBHBIX XHMMHYECKUX TOHSATHI: pacTBOp,
AJIEKTPOJIMTHI, HEIEKTPOJUTHI, DIIEKTPOJUTHYECKAS JUCCOLIUAIIHS,
peakiuu MOHHOrO OOMEHa, KaTalau3aTop, XMMHUYECKOe paBHOBECHE,
oOpaTuMble u HeoOpaTuMbIe peakium,
OKHUCINUTCIIbHOBOCCTAHOBUTCIbHBIC pcaknuu, OKHCJIIUTCIIb,
BOCCTAHOBHTENIb, OKHCJICHHE ¥ BOCCTAHOBIICHHE, aAJJIOTPOIIHS,
aM(pOTepHOCTh,  XUMHYECKas  CBs3b  (KOB&JICGHTHAs,  HMOHHAsi,
MeTaJUIM4YecKasi), KpPHUCTAUIMYeCKas peméTKa, CIUIaBbl, CKOPOCTb




XUMHYECKON peaKiuu

1.2

13

14

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHYECKHX 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,
Imeyioueld W CoJIcH, IMOJIHBIE M COKpAIéHHbIC YPAaBHCHHS peaKInii
HUOHHOTO OOMEHA

PACKPBIBATE CYIIHOCTH OKHCJIWUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ
IIOCPEACTBOM COCTABJICHUA SJICKTPOHHOI'O OajlaHca THX peaKHI/Iﬁ

1.5

MIPOBOJUTH PACUETHI [0 YPAaBHEHUIO XUMUYECKOM peakiuu

Ilo Ttemam: «Hemerayuibl U HUX COe€OUHEHUSA» U «MeTaibl U UX
COCTUHEHUI»

2.1

2.2

XapaKTEepPU30BaTh (OMHUCHIBATH) OOIIUE M CIICIU(PUICCKUE XUMHICCKUE
CBOWCTBA MPOCTBIX M CJOXKHBIX BEUIECTB, MOATBEPXKAAs ONUCAHUE
MIpUMEpPaMHu MOJIEKYJISIPHBIX U MOHHBIX YPABHEHUI COOTBETCTBYIOIIUX
XAMHYECKUX PEAKIUI

COCTaBJIAATh YpPaBHCHHA peaKuHﬁ, MNOATBCPKAAIOIMINUX CYIICCTBOBAHUC
TeHETUYECKOM CBA3H MCKAY BCIICCTBAMH PA3JIMIHBIX KJIACCOB

2.3

IIPpOrHO3UpPOBAThb CBOICTBa BCUICCTB B 3aBUCUMOCTH OT HUX CTPOCHH,
BO3MOXHOCTH IMPOTCKAHUA XUMHUYCCKUX HpeBpaHICHI/If/'I B pas3IMYHbIX
YCJIOBHUAX

2.4

ClleZIoBaTh  MpaBWJIAM  IIOJIb30BAaHUS XUMHUYECKOW TIOCYyIOW U
nabopaTOpHBIM O0OPYJOBAaHMEM, a TakKe IpaBUjaM OOpalieHus ¢
BEUIECTBAMH B COOTBETCTBHM C HMHCTPYKIHMSIMH IO BBITOJTHEHHUIO
na6opaT0prlx XUMHUYCCKUX OIIBITOB IO IMOJYYCHUIO U CO6I/IpaHI/IIO
ra3000pa3HbIX BEIIECTB (AMMHAaKa 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, woamna, kapOoHat, docdar, CcUIMKaT,  CyJIbdar,
THUAPOKCUIAUOHBI, KaTUOHBI aMMOHHS, MOHBI H3yYEHHBIX METAJIOB,
IIPUCYTCTBYIOIIKE B BOAHBIX PACTBOPAX HEOPraHUYECKUX BEILIECTB

[To Teme: «XuMHS 1 OKpYKArOIIAsl CpeIa

pacKpbIBaTh CMBICI OCHOBHBIX XuMHueckux noHsatuil: [1/IK BemecTsa;
KOppO3Hsl METAJNIOB

3.2

MPUMEHITh OCHOBHBIC OIEpAIlMM MBICIUTEIBLHOW JESTEIbHOCTH —
aHaIM3 W CHHTE3, CpaBHEHWE, O0O00O0IIeHHEe, CHUCTEMaTU3AINIO,
BBISIBJICHHE TIPUYMHHO-CIICICTBEHHBIX CBSA3EH — JIJIs1 U3YYCHHUS CBOWCTB
BEIIECTB W XWUMHYCCKHX pEaKIHi; €CTeCTBEHHOHAYJYHBIC METOJIbI
MO3HAHUS — HAOMIOZCHHE, U3MEPEHUE, MOACIMPOBAHNE, YKCIIEPUMEHT
(peanbHBIN U MBICIIEHHBIN)

IIpoBepsieMbie 3J1eMEHTbI COAEPKAHUS
8 kiaacc

Kon [IpoBepsiemMblil 3IEMEHT COAep KaHUS
1 [TepBoHavanbHbIE XUMUYECKHE TOHSATHUS
[Ipenmer xumuu. Poib XMMHM B KU3HM 4e€IOBEKa. XHMHUS B CHCTEME HayK.
11 Tena u BemiecTBa. PuU3MUECKUE CBONCTBA BEIIECTB. ATperaTHOE COCTOSHUE

BC€IICCTB




1.2

1.3

IToHsTHE 0 MeTOIaxX IMO3HAHUA B XUMHH. UncThle BemlecTBa U cMecH. CrocoObl
paszeleHus cMecen

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

1.6

1.7

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

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

dusnueckue U XUMHUYECKUE SBJICHHS. XUMUYECKas peakius U e€ MPU3HAKH.
3aKOH COXpaHEHHUs MaccChl BellecTB. XUMHUUeckue ypaBHeHus. Knaccudukanus
XUMHUYECKHUX PEAKIHHA (COCTUHEHUS, Pa3JIOKEHUS, 3aMEIICHUsI, 00MEHA)

XUMHUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHUYECKOI MMOCYI01, C TPaBUIIaMH
pabotel B maboparopum ¥ TpuéMaMu OOpamieHWsT ¢ Jab0paTOpHBIM
o0Opy/soBaHMEM, HM3Y4YE€HHE M ONUCaHWEe (UIMUECKHX CBOWCTB 00OpasLoB
HEOpPraHMYECKUX BeHIeCcTB, HaOmoneHue Qu3myecknx (TUIaBICHUE BOCKA,
TasiHUE JIb/1a, pAaCTUPAHHUE caxapa B CTYIKE, KUTICHUE W KOHJCHCANUs BOJbI) U
XUMHYECKHX  (TOpEeHHe CBEYM, NPOKAIMBAHWE METHOW  IMPOBOJIOKH,
B3aUMOJICHCTBHE MeJa C KHUCIOTOW) SIBICHWH, HAONIOJACHUE W OIMCAHUE
NPU3HAKOB TPOTEKaHMWs XHUMHUYECKMX peakuuid (pasjoXeHue caxapa,
B3aUMOJICHICTBUE CEpHOW KHCIOTBI C XJOpPUIOM Oapusi, pa3ioXeHue
ruapokcuaa menu(ll) mpu HarpeBaHuu, B3auMOJIEHCTBUE Kelle3a ¢ PacCTBOPOM
conu meu(ll), m3yuenue cnocoO6oB pazaeneHus: cMeceit (C MOMOIIbI0 MarHUTa,
¢unbTpoBaHUE, BBIMAPUBAHUE, TUCTHILISALMSA, Xpomarorpadus), NMpoBeIEHUE
OYHUCTKH ITOBapE€HHOM COJIM, HAOJIO/IEHHE U OMUCAHNE PE3yJIbTaTOB MPOBEICHUS
OTBITA, WILTFOCTPUPYIOIIETO 3aKOH COXPAaHEHHs] MacChl, CO3JaHHe Mojelnei
MOJIEKYJ (IIapOCTEPKHEBBIX )

Baxneiime MPpEACTAaBUTCIIN HCOPTraHUYCCKUX BCIICCTB

2.1

Boznyx — cmecpk rasos. CocraB Bo3gyxa. Kucimopom — smeMeHT M mpocrtoe
BemecTBo. HaxoxkeHne Kuciopona B MpHUpone, GU3NYECKHEe W XUMHYECKHE
cBoiicTBa (peakuuu ropenus). Oxcuapl. [Ipumenenue kuciopoga. CrocoOb
MOJyYeHUsT KHUCIIOpoJa B JIaOOpaTOpHUH W MPOMBIIIICHHOCTH. KpyroBopor
Kuciopoaa B npupoge. O30H — ammoTponHast MoAM(pUKAIMS KHCIOPOoa

2.2

TennoBoil >3 PekT XUMUUECKOH peakIy, TEPMOXUMUYECKHUE YPAaBHEHUS, IK30-
U DHI0TEpMUYECKHE peaKIu. TOIUINBO: Yrojib U METaH. 3arps3HeHHe BO31yXa,
yCUJIeHHE TapHUKOBOT0 3((ekTa, pazpylieHrne 030HOBOTO CI0s

2.3

2.4

2.5

Bonopon — aneMeHT u mipocToe BemecTBo. HaxoxkneHue Bomopozia B MPUPOJE,
dbu3nuecKkre W XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI TMOTYYEHHS.
Kucnots! u conmu

Monsipablii 00BEM razoB. PacuéThl Mo XUMHUYECKUM 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 KU3HU uenoBeka. KpyroBopor
BOJABl B TPUPOJAE. 3arps3HEHHE MPUPOIHBIX BoJA. OXpaHa M OYHCTKA
IIPUPOJHBIX BOJI




2.6

2.7

2.8

2.9

Knaccudukanmst Heopranmueckux coeauHeHnid. Oxcunbl. Krnaccuduxarus
OKCHJIOB:  cojieoOpa3yromue (OCHOBHBIC, KHCJIOTHBIC, aMm(OTepHbIe) U
HeconeoOpazyromue. Homenknarypa okcuaoB. dusnueckue U XUMHYECKHE
cBoOlCcTBa OKCUAOB. [losryueHne okcuoB

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

Kucnorel. Knaccudukanus kucinor. Homenkmarypa kucior. dusnveckue u
XUMUYECKHE CBOMCTBa KucaoT. Pan aktuBHoctu MmeramwioB H.H. Bekerosa.
[Tonyuenue kucior
Comu. Homenknarypa coneil. @usnueckre M XUMHUYECKHE CBOWMCTBA COJIEH.
ITonyuenue conen

2.10

I'eneTnyeckas cBs3b MCKAY KiIaCCaMU HCOPIraHUYICCKUX COCI[I/IHCHI/Iﬁ
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XHMMHMYECKUN  JKCIEPUMEHT: KAayeCTBEHHOE  ONPEAEICHUE  COACPKAHUA
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHE, cOOMpaHHE, paclio3HaBaHUE U H3Yy4YEHUE
CBOICTB KHCIOpOJa, HAOIIOEHUE B3aUMOJAECUCTBUS BEILECTB C KUCIOPOAOM U
yCIIOBHS BO3HUKHOBEHUS M MPEKpallleHHUs] ropeHus (1oxkapa), 03HaKOMJICHHE C
o0pa3llaMi OKCHJOB W OIMCaHWE HUX CBOWCTB, TOIy4YeHHe, coOupaHue,
pacrio3HaBaHME M M3Y4YE€HHE CBOMCTB BOAOpOAa (ropeHue), B3auMoeicTBUE
Bozopoaa ¢ okcugom Menu(ll) (BO3MOXKHO HUCTIOIB30BAHKE BHICOMATEPUATIOB),
HaOrofieHne oO0pa3lioB  BEIECTB KOJMYECTBOM | MOjb, HCCIIEJOBaHUE
OCOOEHHOCTEHl pacTBOPEHHs BELIECTB C PA3IMYHOM  PacTBOPUMOCTHIO,
[IPUTOTOBJICHUE PACTBOPOB C OMPEIEIEHHON MACCOBOU JOJIEd PACTBOPEHHOIO
BEIIECTBa, B3aMMOJEWCTBHE BOJBI C MeETAJIaMU (HAaTpUEM M KaJbI[UEM)
(BO3MOXKHO MCIIOJIb30BaHME BMJICOMATEPHANIOB), OINpPENIEICHUE pPACTBOPOB
KUCJIOT Y IIEJOYed C TOMOIIBI0 HMHJMKATOPOB, HCCIEIOBaHHE 00pa3lioB
HEOPraHMYECKUX BEIIECTB PA3JIUYHBIX KJIAacCOB, HAOIIOJEHUWE W3MEHEHUs
OKpaCKM HHJHMKAaTOpPOB B pPAacTBOPAaX KHCIOT M IIEJIOYeH, H3ydeHHue
B3auMoieiictBua okcuga menu(ll) ¢ pacTBopom cepHOM KHCIOTBI, KUCIOT C
METaJUIAMH, PEaKIUH HEUTpaIU3allii, IT0OJTy4YEeHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHNE OJHOIO MeTaula JpyrMM M3 pacTBopa COJIM, pEIICHHE
HKCIIEPUMEHTAIbHBIX 3a/a4 Mo TeMe «BakHellne 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(PUKAIMKU XUMHUYECKUX dJIeMEeHTOB. [loHsaTue o
TPYIIax CXOJHBIX AJIEMEHTOB (IIEJOYHBIE W IIETOYHO3EMENIbHBIC METaJIIbI,
TaJIOTeHbI, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOphIE 00pa3yroT amdoTepHbie
OKCHJIbI ¥ TUIPOKCHIBI

ITepnonnueckuii 3akoH. [lepnonnueckas cuctema XMMUYECKUX d1eMeHToB J[. M.
Meneneesa. Koportkonepuoanast 51 JUIMHHOIIEpUOAHAS ¢bopmbl
[lepuoauueckoit cucrtembl xuMuueckux osnemeHtoB J[[.M. Mennaeneesa.
Ilepuoasl u rpynmbl. PU3NMYECKUH CMBICI IOPAIKOBOIO HOMEpa, HOMEpPOB
NIEPUOJA U IPYIIIBI DJIEMEHTA

3.3

Crpoenue atoMoB. CoctaB aTOMHBIX sifep. M3otomnbl. Onextponsl. CtpoeHue
JIEKTPOHHBIX 000J04YeK aTroMOB IMepBbIX 20 XUMHMYECKHX 3JIEMEHTOB
IIepuognueckoit cucremel .M. Menneneesa. XapakTepuCTHUKa XUMUYECKOIO
3JIEMEHTA MO ero nojoxkeHuto B [lepuoanueckoii cucteme [I.1. Menneneena




3.4

3aKOHOMEPHOCTH HW3MEHEHHUs paJuyca aTOMOB XHUMHYECKHUX DJIEMEHTOB,
METaJUIMYEeCKMX M HEMETaUIMYEeCKUX CBOMCTB IO TpyINaM H TEpPHOJaM.
3nauenue I[lepuonuueckoro 3akoHa u Ileproanyeckoil CUCTEMbl XUMHYECKUX
AJIEMEHTOB JUIsl pa3BUTHA HaykKd W npakTuku. .M. MenneneeB — y4€HbIA U
rpak JaHuH

3.5

3.6

Xumuyeckass cBa3b. KoBaneHTHas (mojisipHass M HEMOJSPHAs) CBA3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. loHHAas CBA3b

Crenenb okwuciienust. OKUCIUTEIBHOBOCCTAHOBUTEbHBIE peakuuu. [Ipoieccsl
OKHCJICHUS U BOCCTAaHOBJIEHUS. OKHCINTEIN U BOCCTAHOBUTEIN

3.7

XUMHUECKUH S3KCIEPUMEHT: M3Yy4YeHHE O0pa3loB BELIECTB METAUIOB U
HEMETAJUIOB, B3aUMOJEHCTBUE TUAPOKCHAA LUHKA C pacTBOpaMU KHUCIOT U
LIECJI0YEH, MPOBEIECHUE OIBITOB, WIUIFOCTPUPYIOLIUX IPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX pEaKLUil (TOpEHUE, peakliuy pa3yioKEeHUs, COSTUHEHMS])

Kon

9 KJIACC

[IpoBepsieMblil AIEMEHT COEPHKAHUS
BemectBo n xumunyeckas peakuus. [lopropenue
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Ilepuonuueckuii 3akoH. [lepuoguueckast cucteMa XuMAdeckux 31uemMeHToB J1. 1.
MenneneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHMU CBOMCTB
XMMHYECKUX DJIEMEHTOB TNEPBBIX TPEX MEPUOJOB, KajlMs, KajdblUs U UX
COCAMHEHHI B COOTBETCTBUU C IIOJOKEHUEM 3JIEMEHTOB B llepmoamueckoi
CUCTEME U CTPOCHUEM UX aTOMOB

1.2

1.3

1.4

CrpoeHne BelecTBa: BHABl XUMHYECKOM CBS3U. THUIBI KPUCTAJUIMYECKUX
pPEHETOK, 3aBUCHMOCTh 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 COCIMHEHWIA,
TE€HETUYECKasl CBSI3b HEOPTaHUYECKHUX BEIIECTB

Krnaccudukanys XuMu4ecKuxX peakiuid Mo pa3IudHbIM MpU3HaKaM (110 YUCTY U
COCTaBy Y4YacTBYIOUIMX B pPEaKLMU BEIIECTB, MO TEMmIoBOMY 3(dexTy, Mo
W3MEHEHHUIO CTENEHEH OKHUCIIEHHS XUMHYECKHX AJIEMEHTOB, 10 00OpaTHUMOCTH,
0 y4yacTHIO KaTaju3aTopa). OK30- U  DSHJIOTEPMUYECKHE PpeaKluH,
TepMOXUMHUYECKHE ypaBHEeHUs. [IoHATHE O CKOPOCTH XMMHUYECKOM peakiuu
[TonsitTne 00 0OpaTUMBIX M HEOOpPATHUMBIX XUMHUYECKUX peakuusax. [loHsTtue o
TOMOTE€HHBIX M I'€TepOreHHbIX peakuusax. [loHaTne o XuMH4ecKkoM paBHOBECHHU.
@daxTophl, BIUAIOIIME HAa CKOPOCTh XUMHUYECKOW peakUUd U TOJO0KEHHE
XMMHUYECKOTO PABHOBECUS

1.5

OKHCIIUTENBHO-BOCCTAHOBUTENIBHBIE peakuuu, AJIEKTPOHHBIN OanaHc
OKHUCJINTEIbHO-BOCCTAHOBUTENIBHON  peakuuu.  CocTaBiieHHe  ypaBHEHUN
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX PEAaKIUN C HCIOIb30BAHHEM METOJa
3JIEKTPOHHOIO OanaHca

1.6

Teopus >7IEKTPOIUTHUECKON TUCCOLMAIMU. DIIEKTPOIUTHl U HEIIEKTPOIUTHL.
Kartnonsl, aHnoHsl. MexaHn3M QUCCOLMAIMU BELIECTB C Pa3IMYHBIMU BHJIAMHU
xumu4deckoi cps3u. CteneHp aucconuanui. CUIIBHBIE U Cla0ble SJEKTPOIUTHL.
Peakiun nonHoro obOmeHa. YCIIOBUS MPOTEKAHHs PEAKIMA MOHHOTO OOMEHa,
IIOJIHBIE M COKpAIEHHbIE WOHHBIE YypaBHEHMs peakuuidl. CBOICTBa KHUCIOT,
OCHOBaHMH ® COJEM B CBET€ TIPEACTABICHUH 00 DIIEKTPOITUTHYCCKOU
nucconanuu. KauecTBeHHbIE peakiiuy Ha HOHBL [1oHsITHE O THapOIN3E Cconeit




1.7

2.1

2.2

XUMHUECKUI HKCIEPUMEHT: O3HAKOMJICHHE C MOJAEISIMHM KPHUCTAIIIMYECKUX
pPEMIETOK HEOPTaHMYECKUX BEIIECTB — METAJUIOB W HeMeTalioB (rpadura u
aJiMa3a), CIIOKHBIX BELIECTB (XJIOpUAA HATpHs); MCCIEIOBAHUE 3aBHUCUMOCTH
CKOPOCTHM XHUMHYECKOM pEaKkIuh OT BO3ACUCTBUS Ppa3IMYHBIX (PAKTOPOB;
UCCIIEIOBAaHUE  3JIEKTPOIIPOBOJHOCTH  PACTBOPOB  BELIECTB,  Ipolecca
JUCCOLMAIMU  KHUCIOT, INEeJo4Yed M cojiell  (BO3MOYKHO HCIOJIb30BaHUE
BUJIEOMATEPHUAJIOB); IPOBEIEHUE ONbITOB, MUIIOCTPUPYIOLUX HPU3HAKU
IIPOTEKAHUS PEAKIM MOHHOTO oOMeHa (00pa3oBaHME OCajKa, BbIACIECHUE ra3a,
o0pa3oBaHHE BOJBI); ONbBITOB, HJUIIOCTPUPYIOLIUX HPUMEPbI OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX peakiuil (TOpeHue, peakiuu pa3iioKeHHs, COCIIUHECHHUS),
pacro3HaBaHME HEOPraHWYECKHUX BELIECTB C MOMOIIbIO KaYeCTBEHHBIX PEaKLUi
Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4

Hewmeramie! u ux COCAMHCHUA

OOmas xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okuciaeHus. CtpoeHue u pu3ndeckue CBOMcTBa MPOCThIX
BEUIECTB — TaJloTeHOB. XHMHUYECKHME CBOMCTBA Ha IpUMEpe XJopa
(B3aMMOAEHCTBUE C METaJUIaM{, HeMeTallJlaMH, Iiejao4aMu). XJIOPOBOAOPOI.
ConsiHast KMCIIOTa, XUMUYECKUE CBOMCTBA, MOJIy4eHUE, IpuMeHeHue. JleiicTBue
XJIOpa ¥ XJIOPOBOJZOPOZA Ha OpraHU3M ueloBeKa. BaxHellne XJIopuabl U UX
HaXO0XJIEHHUE B IPUPOJIE

OOmas xapakrepuctuka 3y1eMeHTOB VIA-rpynnbl. OcoOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE CTeNeHu okucieHus. CtpoeHue u pusnueckue cBoicTBa
MPOCTBIX BEHIECTB — KHUCIOpOJAa M CEphl. AJUIOTPOIHBIE MOIU(DUKAIIH
KHUCJIOpOAa U cepbl. XUMHUYECKHe CBoiicTBa cepbl. CepoBOAOpPOJ, CTPOEHUE,
¢usndyeckne W XUMHUECKHE CBoWcTBAa. OKCHIBI Cephl KakK MPEICTaBHTENN
KHUCJIOTHBIX OKCHIOB. CepHas KHCIOTa, (PU3NYecKHe U XUMHUYECKHE CBOMCTBa
(obmuMe Kak mpeAcTaBUTENS Kjacca KHCIOT U cneruduueckue). XuMHUUECKHe
peakimy, JeXalue B OCHOBE MPOMBIIUIEHHOIO CIoco0a MOIyd4eHUs: CepHOM
kucioTel. [lpumenenne. Conmu cepHOW KHCIOTHI, Ka4eCTBEHHAs PEAKIHMs Ha
cynbdar-uoH. HaxoxneHnue cepbl U €€ COEUHEHUH B MpHUpOJE. XUMHUECKOE
3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl COSAMHEHUSIMU Cephbl (KUCIOTHBIC IOXKIH,
3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI €ro MpeI0TBPAILEHUS

2.3

2.4

Obmass xapakTtepuctuka 3ieMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEPHBIE CTEIIEHN OKUCIIEHUS. A30T, pacipOCTpaHEHHUE B IPUPOJIE,
¢bu3nueckrue U XuMu4eckue cBoiicrea. Kpyrosopot azora B npupojie. AMMHAK,
ero ¢u3MvecKue M XMMUYECKHE CBOMCTBa, MoiydeHHe W npumeHeHue. Comnu
aMMOHHUS, UX (U3NYECKHe M XUMHYECKHE CBOWCTBA, MpPUMEHEHHE.
KauecTBeHHast peakiusi Ha MOHBl aMMOHHUA. A30THasl KUCIIOTa, €€ MOJy4yEHHE,
bu3MYecKe W XUMHUYECKHE CBOWCTBa (00mME Kak TMPEACTaBUTENs Kiacca
KUCIOT M crnenuduyeckue). Mcnoab3oBaHHe HUTPATOB U COJIE aMMOHHS B
KauecTBE MHMHEPAIbHBIX y10OpeHui. XUMHUYECKOe 3arpsi3HEHUE OKpY’Karolei
Cpelbl COETUHEHUAMM a30Ta (KUCIOTHBIE AOXKAH, 3arpsA3HEHNE BO3/1YyXa, IOYBBI
1 BOJOEMOB)

®docdop, amtorpornasie Mogudukamuu pochopa, ¢puzndeckue U XUMHUUYECKHEC
corictBa. Oxcun ¢dochopa(V) u dochopnas xkucimora, Qu3MUEcCKUe u
XMMHYECKHE CBOMCTBa, monydenue. VcmompzoBanue ¢ocdaroB B KadecTBe
MUHEPAIbHBIX YI0O0peHHit

2.5

OOmast xapakTtepuctuka 31eMeHToB IVA-rpynmbel. OcoOeHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpPHbIE CTENEHU OKUCIEHUs. YTIepol, aUIOTPOIHBIE




MOIUGUKAIMH, PACIPOCTPAaHEHHE B TpHUpOJE, (U3MYECKHE W XHUMHUYECCKHE
cBoiicTBa. Ancopbums. Kpyrosopor yriaepona B mpupoae. OKcuabl yriepoaa,
X (u3uyYecKkre W XMMHUYECKUE CBOWMCTBA, JCHUCTBHE HA JKUBBIC OpPTaHU3MBI,
MOJIy4eHUE U TIPUMEHEHUE. DKOJIOTHUECKUE TPOOJIEMBI, CBSI3aHHBIE C OKCHUIOM
yriuepona(lV); rumote3a ri100adpbHOTO TMOTEIUICHUS KIMMATa, MapHUKOBBIN
apdekr. YroiapHas KuCIOTa W €€ COoNMu, HX (U3MYECKUE U XUMHUYCCKUE
CBOWCTBa, TOJY4YCHHUE U NpUMeHeHue. KadecTBeHHas peakiusi Ha KapOoHArt-
nonsl. Mcnonp3oBanue kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U
CEIIbCKOM XO03SICTBE

2.6

2.7

[TepBoHavasibHBIC TTOHATHS 00 OPTaHMYECKHX BEIIECTBaX KaK O COCIMHECHHSIX
yriaepojga (MeTaH, 3TaH, 3TWUJICH, AalETUJICH, 3TaHOJ], TJIULEPHUH, YKCYCHas
kuciora). MIX cocraB m xumudeckoe crpoeHue. [loHsTHe o OmogorHyecKu
BAXXHBIX BCIIICCTBAX: )KI/Ian, 6em<ax, erICBOIlaX — N HUX pOJII/I B JKHU3HHN
yejoBeka. MarepuaibHOe €IUHCTBO OPraHUYECKMX W HEOPraHUYECKUX
COCIMHEHHNH

Kpemuuii, ero ¢usnueckue u XHUMHUYECKHUE CBOMCTBA, I[OJIyY€HUE W
npumenenune. CoenuHeHuss KpemMHus B mpupoge. OOmue mnpeacraBieHus o0
okcuae kpemuusA(1V) u kpemuueBoii kuciore. CUIMKATHI, UX UCIOJIb30BAHKE B
ObITY, METUIIMHE, MPOMBIIUIEHHOCTH. BaxkHelre cTpouteiabHble MaTepPHAIIbI:
KepaMuKa, CTEKJIO, IIEMEHT, OeTOoH, kene300eroH. [IpobGiembr OGe30macHOTrO
UCIOJIb30BAaHUS CTPOUTEILHBIX MAaTEPUAIOB B MOBCEAHEBHON KU3HU

2.8

XUMHUECKUI HKCHEPUMEHT: H3ydeHHE 00pa3loB HEOPraHMYECKUX BEIECTB,
CBOMCTB COJISIHOM KHUCIJIOTBI; IIPOBEJICHUE Ka4eCTBEHHBIX PEaKUUW Ha XJIOPHUA-
VMOHBI M HaOJIIOJJIeHHE MPHU3HAKOB HUX MPOTEKaHMs; OMBITHL, OTpa)KaroIIne
¢u3nyecKrne 1 XMMUYECKHE CBOMCTBA raJIor€HOB U MX COEIUHEHHUH (BO3MOXKHO
UCIOJIb30BaHUE BHJIEOMATEPUANIOB); O3HAKOMJICHME C 0O0paslaMH XJOpPUIOB
(ramoreHuI0B); O3HAKOMJICHHE C oOpa3liaMu cepbl U €€ COeqUHEHUSIMU
(BO3MOXXKHO ~ HCIIOJIb30BaHME BHJEOMAaTepHalioB); HAOIIOJEHHE Mpolecca
oOyriauBaHUs caxapa IMOoJ JEHCTBUEM KOHIEHTPUPOBAHHOMW CEPHOM KHCIIOTBHI;
U3yuyeHHe XMMHUYECKHX CBOMCTB pa30aBIEHHOW CEpHOM KHCIIOTHI, MPOBEACHHE
KauecTBEHHOW peakuuu Ha cyiab(ar-uoH U HaOIIOAEHHE MpU3HaKa eé
MIPOTEKaHMs; O3HAKOMIIEHHE ¢ (PM3NUYECKUMU CBOMCTBaMU a30Ta, hocdopa u ux
COEMHEHNI (BO3MOXHO HCIIOJIb30BaHHE BHUAEOMATEpUANOB), oOOpa3namMu
a30THBIX U (ocHOpHBIX y1OOpeHUH; ToIyYeHue, COOUpaHue, paclo3HaBaHue U
M3Y4YE€HHE CBOICTB aMMHaKa; MpPOBEJCHHE KAauyeCTBEHHBIX pPEaKIuil Ha HOH
aMMOHHUS U ¢ocaT-uOH M HU3YYEHHE NPHU3HAKOB MX MPOTEKaHUS,
B3aMMO/JICICTBUE KOHIIEHTPUPOBAHHON a30THON KHMCIOTHI C MEbIO0 (BO3MOXKHO
UCIOJIb30BaHNE BUJIEOMATEPHANIOB); HM3yUYE€HHUE MOJENeH KPUCTAUTMUECKUX
peméTok anmaza, Tpadura, (QyuiepeHa; O3HaKOMIIEHHE C  IPOLECCOM
azcopOLUU PacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOICTBOM
MPOTHBOra3a; MOJy4YeHHE, COOMpaHHe, paclio3HaBaHME M HM3y4YeHHE CBOICTB
VIJIEKUCIOro Tra3a; IMpOoBeJEeHHWE KauyeCTBEHHBIX peakluil Ha kapOoHaT-
CWJIMKAaT-HOHBbl W M3yYEHUE IPU3HAKOB HX TPOTEKAHUS; O3HAKOMIIEHHE C
IMPOAYKIMEH CHIMKATHOM IPOMBINUICHHOCTH; PEIIEHUE DKCHEPUMEHTAIbHBIX
3a1a4 1o TeMe «BakHelre HeMeTaJlIbl U UX COCIUHECHUSI)

MerTaisl 1 uX COCIUHCHUA

3.1

OGH_IaH XapaKTepI/ICTI/IKa XUMHNYCCKUX DJICMCHTOB — MCTAJIJIOB HA OCHOBAHHUHU UX
nojoxxeHus B llepuoamyeckoid cucTeMe XUMHYECKUX dieMeHtoB /JI.M.
MeHz[eJIeeBa nu CTpOGHI/ISI aTOMOB. CTpOGHI/Ie MCETAJJIOB. MeTananecxa;{ CBS3b U
METa/UTMYecKasi KpUCTaUIMYecKass pemérka. OJEKTPOXUMHYECKUU s




HanpsH>KEHUHA 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

[llenounsle MeTauibl: nojnoxeHue B llepuonnueckoil cucteMe XMUMHUECKHUX
aemenToB JI.M. MeHzeneeBa; cTpoeHHE UX aTOMOB; HAXOXJIEHUE B IPUPOJIE.
du3nyecKkue 1 XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kaius). OKkcuasl U
TMJIPOKCUABI HATpus M Kanus. [IpuMeHeHue IIEeNOYHBIX METaIoB U UX
COCIMHEHUN

IIlenmoyHO3eMeNbHBIC ~ METAMIbl MarHuidi W KajbIUi: TMOJIOKEHHUE B
Ilepuonuueckoi cucreme xuMudeckux 3neMmeHToB .. MeHeneeBa; cTpoeHue
WX aTOMOB; HaxoXJeHue B npupoje. Pu3nyueckue U XUMHUYECKHE CBOMCTBA
MarHus W Kaublus. BakHelmne coequHeHus Kaiablius (OKCHA, THIPOKCH],
conn). JKECTKOCT BOJIBI M CTIOCOOBI €€ yCTpaHEHHSI

AmoMuHMIL: TIONOXkeHUE B llepuonmyeckoil crucTeMe XMMHUYECKHX 3JIEMEHTOB
JA.N. MenaeneeBa; CTpOEHHWE aToOMa; HaXOXJeHHE B mpupoac. dPusznueckue u
XUMHAYECKHAE CBOMCTBA aFOMUHUS. AM(OTEpHBIE CBOMCTBA OKCHIA U THIPOKCHU/IA
ATTFOMHHUS

Keneszo: nonoxenne B [lepuonnueckon cucreMe XUMUYECKUX 3aeMeHToB . 1.
MeHeneeBa; CTpOCHHE aroMa; HaxoxJeHHe B npupoie. Dusnmyeckue u
XUMHUYECKHE CBOMCTBa xeneza. Okcunpl, ruapokcuasl u conu xeneza(ll) u
xene3a(lll), ux cocras, cBo¥CTBa U MOTyUeHUE

3.7

XUMHUECKUI SKCIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3liaMi METAJUIOB U CIIJIaBOB,
X (pu3nMueckUMM CBOMCTBaMM; H3Y4YEHHE pE3YyJbTaTOB KOPPO3UM METAJJIOB
(BO3MOXHO HCIIOJIb30BaHUE BU/IEOMATEPUAIIOB), 0cOOEHHOCTEN
B3aMMOJICHCTBUS  OKCHJAa KalblUsg W HaTpus C BOAOH (BO3MOXKHO
UCIOJIb30BaHUE BUJEOMATEPHAIIOB); MCCIIEOBAHNUE CBOMCTB >KECTKOW BOJBI;
mporecca TOpeHHsl Kejle3a B KHCIOpoJe (BO3MOXHO —MCIOJIb30BaHHE
BUJIEOMATEPHAJIOB); NMPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIil Ha MOHBI
(Maruusi, Kanplus, amomuHus, nuHKa, skenesa(ll) u sxemesa(lll), memu(ll);
HaOJI0ZICHNEe U ONMCAaHKEe MPOIIECCOB OKpAIllMBaHUs IJIAaMEHW MOHAMHU HaTpHs,
Kamuss W Kanblusg ~ (BO3MOXKHO  KCIIOJNB30BaHHE  BHJIEOMATEpPHAIOB);
uccieioBaHre aM(pOTEepHBIX CBOMCTB T'MJIPOKCHAA ANIOMHUHUS M THAPOKCHIA
LIMHKA; pelIeHNEe SKCIIEPUMEHTANIbHBIX 3a/1a4 10 TeMe «BaxkHei1ne MeTaisl 1
UX COEAVHEHUSD)

XUMHS U OKpYXKarollas cpesia

4.1

4.2

HoBble maTepuansl u TexHonoruu. BeliectBa n marepuainsl B IMOBCEAHEBHOU
KU3HM 4YeJIOBEeKa. XUMHUS U 3/10pOBbE. be30MmacHoe MCIOb30BaHUE BEIIECTB U
XUMHUYECKUX peakiuii B ObiTy. IlepBas moMomp Mpu XMMHYECKHX OKOTax M
OTpPaBJICHUSIX

OCHOBBI ~ JKOJIOTMYECKOM  TpaMOTHOCTH.  XUMHUYECKOE  3arpsi3HEHHE
okpyxatomei cpeasl [1/IK. Poas Xxumuu B pemeHnn SKOJIOTHYECKUX TPOOIIEM.
[TpupoaHble HMCTOYHHMKH YTIJIEBOAOPOAOB (Yrojib, NPHUPOIHBIA ra3, HeDTH),
MIPOJYKTHI UX MEePepabOTKU, UX POJIb B OBITY U MPOMBIIUIEHHOCTH

4.3

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




IIpoBepsiembie Ha OI'D o XuMuM TPeOOBAHUA K Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI NPOrPaMMbI OCHOBHOTI'0 00111er0 00pa30BaHMs

Kon
MIPOBEPSEMOTO
TpeOOBaHUS

1

[TpoBepsieMbie TpeOOBAHUS K MPEIMETHBIM pe3ysibTaTaM 0a30BOr0
YPOBHS OCBOCHHSI OCHOBHOW 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOT'O
obmiero oopazoBanus Ha ocHoBe I'OC

[IpencraBnenue:

1.1

O IIO3HAaBAaE€MOCTH SIBIICHHI npupoanl, IMOHHMMAHUE 00BEKTUBHOM
3HAYUMOCTH OCHOB XHMHYECKOM HAayKH KakK obnactu COBpPCMCHHOI'O
€CTCCTBO3HaAHHA, KOMIIOHCHTA 0611_[6171 KYJIBTYPbI H HpaKTquCKOﬁ
ACATCIIBHOCTH 4YCJIIOBEKAa B YCIOBHAX COBPEMCHHOI'O O6H.[CCTBa;
IIOHUMaHHWEC MECTa XUMHUH CPEAN APYIUX CCTCCTBCHHBIX HAYK

1.2

1.3

0 HAYYHBIX MCTOHAaX IIO3HAHHWS, B TOM YHCJIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKUX MCETOAAX HCCICAOBAHUA BCIICCTB U  HU3YUCHUA
XUMHNYCCKHUX peaKuHﬁ; YMCHUC HUCIIOJIB30BAThb MOACIN JUIA
00BACHECHUS CTPOCHUA aTOMOB U MOJICKYJI

0 cdepax npodhecCHOHATBHON JesITeIbHOCTH, CBI3aHHBIX C XUMHUEH U
COBPEMEHHBIMM TEXHOJOTHUSIMH, OCHOBAHHBIMM Ha JOCTHUKEHHUSIX
XUMHUYECKOM HAyKH, YTO I03BOJMUT OO0YydYarolMMCsS paccMaTpuBaTh
XUMHIO Kak chepy cBoelt Oyaymieit mpodeccrnoHanbHOM AesITeNbHOCTH
W CHeNaTh OCO3HAHHBIA BBHIOOP XMMHH KakK MPOQMIBHOTO TpeaMera
MIpH MepEX0/ie Ha YPOBEHb CPEAHET0 00111ero o0pa3oBaHus

2.1

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

BOKHEHIINE XUMHYECKHE TOHATHUS: XUMHYECKHM JJIEMEHT, aroM,
MOJIEKYJIa, BEILECTBO, MPOCTOE M CIIOKHOE BEILLECTBO, OJHOPOAHAS U
HEOJIHOPOAHAsI CMECh, OTHOCUTENbHBIE aTOMHAas W MOJIEKYJSIpHAs
MacChl, KOJUYECTBO BEIIECTBA, MOJb, MOJSpPHAs Macca, MOJISPHBIMA
00BEM, OKCHJ, KHUCIOTa, OCHOBaHHE, COJIb (CpemHsisl), XUMHUYecKas
pCakuuda, pCakKuuu COCAUHCHUA, PCAKIHUU Pa3JIOKCHUA, PCAKIUN
3aMeIIeHUs, peakluuu oOMeHa, TeruioBoi 3((deKT peakiuu, 5K30- U
OHAOTCPMHYCCKUC PCAKONHU, PACTBOP, MaACCOBasg MHOJIA XHMHUYCCKOI'O
3JIEeMEHTa B CO€AMHEHUH, MaccoBas JOJs U MPOLEHTHAs KOHIIEHTpAIs
BEIIECTBA B pacTBOPE, AAPO aTroMa, 3JIEKTPOHHBIN CJION aToMa, aTOMHast
opOutanb, pagMyc aroma, BaJICHTHOCTb, CTEMEHb OKHUCIICHHUS,
XUMHUUYCCKasd CBA3b, DJICKTPOOTPULATCIBHOCTD, IMMOJIIpHAasd U HEIOJIApHAaA
KOBaJICHTHAsT  CBsI3b, HMOHHAs  CBs3b, META/NIMYECKasi  CBS3b,
KpUCTATMYeCKast pemérka (aTOMHas, WOHHAs, MeTaJTMJecKas,
MOJIEKYJISIpHAs), MOH, KAaTMOH, AHMOH, AJIEKTPOJIUT U HEDIEKTPOJIUT,
ANEKTPOJIUTAYECKAST  JIUCCOIMAIIMSI, PEaKIMd HOHHOTO  OOMeHa,
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIE  PEaKIUH, OKHUCIIUTENb u
BOCCTAHOBUTENb, OKHUCJICHWE U  BOCCTaHOBJIEHUE, AJIEKTPOJIM3,
XUMHYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTUMbIe pEakIvy,
CKOpPOCTh XMMHMYECKON peakuuu, Kartanuzatop, I[IJIK, koppo3us
METAJITIOB, CIIJIaBbI

2.2

OCHOBOIIOJIATalOIMe 3aKOHbl XHWMHMH: 3aKOH COXPAHEHHUs MaccChl,
nepuoauueckuii 3akoH J[.MI. MeHneneeBa, 3aKOH MOCTOSIHCTBA
COCTaBa, 3aKOH ABOTapo

2.3

TEOPUU XUMUU: aTOMHO-MOJIEKYJISIpHAs Teopusl, TEeOpUst
INEKTPONIMTUYECKON JUCCONALNU




Brnanenue ocHOBaMM XMMHUYECKON TPaMOTHOCTH, BKJIFOYAIOILIEH :

YMEHHUE MPaBUIIBHO MCII0JIb30BaTh U3yUEHHBIE BELLIECTBA U MaTepUaJIb
(B TOM 4umcie MHMHEpaJbHBIE YIOOpEHHWsS, METaIbl U CIUIABBHI,
IPOAYKTHl IepepabOoTKH NPUPOAHBIX MCTOYHHKOB YIJIEBOJOPOJOB
(yras, mpupogHoro rasa, HeTH) B OBITY, CEIBCKOM XO3SHCTBE, Ha

3.1 MPOU3BOJICTBE M IOHMMAaHUE 3HAYCHHS KUPOB, OCITKOB, YIIICBOIOB IS
OpraHm3Ma 4YelIOBeKa; YMEHHE MPOTHO3UPOBATH BIIMSHUE BEIISCTB U
XUMHAYECKHX IMPOIECCOB HA OPraHWU3M 4YeJIOBEKa M OKPYKAMOIILYIO
MIPUPOIHYIO CPEIY

39 YMEHHE HHTETPUPOBATh XWMUYECKUE 3HAHUS CO 3HAHUSAMHU JIPYTHX

' y4eOHBIX MPEIMETOB
HAJIMYKME ONbITA PAabOThl C Pa3IMYHBIMH MUCTOYHUKAMHU HH(OPMALIUU

3.3 0 XUMHHM (HaydyHass U Hay4dHO-TIOMYJIApHAs JUTEparypa, CIOBapH,
CIPAaBOYHHUKH, HHTEPHET-PECYPCHI)
yMEHUE OOBEKTHBHO OIICHHBATh WH(POPMALMIO O BEIIECTBAX, HX

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

4 SI3bIKa XUMHH JUISI COCTABIICHHS (POPMYJI HEOPTaHUYCCKHX BEIIECTB,
YpaBHGHUH  XHMHYECKHX  pEaKlIuid; OCHOBAMH  XHUMHYECCKOM
nomenknarypsl (IUPAC u TpuBuaibHOI)
YMeHue oOBSICHATH CBS3b MOJIOKEHHS dneMmeHTa B [lepuomudeckoit
CUCTEME C YHCIOBBIMH XapaKTCPUCTHKAMHU CTPOCHUS aTOMOB

5 XUMHYECKUX DJJIEMEHTOB (COocTaB M 3apsii sijapa, oOliee Yucio
AJIEKTPOHOB), pAacCIpeAeiCHUEM DJIGKTPOHOB [0 JHEPTEeTHYCCKUM
YPOBHSIM aTOMOB MEPBBIX TPEX MEPHOIOB, KaTUS U KAJIbIIHS
[IpencraBieHue o MEPUOANUECKON 3aBUCUMOCTH CBOMCTB XUMUYECKHIX
AJIEMEHTOB (paJMyC aTroMa, >3JEKTPOOTPUIIATEIBHOCTh), MPOCTBIX H

6 CIIOKHBIX BEIECTB OT TMOJIOKEeHHsI 31eMeHTOB B [lepuommueckoit
cuctemMe (B MaJbIX TIEpUOJAaX W TJABHBIX MOATPYyNNax) U
ANEKTPOHHOTO CTPOEHUS aToMa

7 YMeHue kinaccupuImpoBaTh:

7.1 XUMHUYECKUE FTTE€MEHTHI

7.2 HEOpraHMYEeCKHe BEIIeCTBa

7.3 XUMUYECKUE PEAKITHHI

8 YMeH#ne ornpenensTh:

81 BAJICHTHOCTh M CTCIICHb OKHCJICHHS XHUMHUYCCKHX JJICMECHTOB, 3apsiI
HMOHA

82 BHUJT XUMHYECKOW CBSI3M M THUI KPHUCTAUIMYECKOW CTPYKTYphI B
COCTUHEHUSX

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

8.4 OKHUCJIUTETHh U BOCCTAHOBUTEIT

9 YMeHue xapakTepu3oBarh (GU3NUECKHE U XUMUYECKUE CBOMCTBA:
MPOCTBIX BEIIECTB (KUCIOPOA, O30H, BOJIOPOA, TpaduT, anmas,

9.1 KpeMmHHH, a3or, (ochop, cepa, XJop, HATpPUH, Kaauil, MarHUi,
KaJIbIIUN, ATFOMUHHM, JKEJI€30)

9.2 CIIO)KHBIX BELIECTB, B TOM YHCJIE€ HMX BOJHBIX pacTBOPOB (Boja,




aMMHaK, XJIOPOBOAOPOJ, CEPOBOAOPOMA, OKCHIBI W THUIPOKCHIIBI
metauioB I-I1A rpynn, 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), cepuucras, cepnasi, a3otucrasi, a3otHas, GpochopHas,
yroJibHasi, KDEMHHEBAs! KUCIIOTA U UX COJIN)

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

93 3aBUCHUMOCTH OT UX CBOWCTB, BO3MOKHOCTH MPOTEKAHUSI XUMUYECKUX
MIPEBPALICHUI B PA3ITUYHBIX YCIOBUSIX
10 YMeHue COCTaBISATh MOJICKYJISIPHBIC U HOHHBIC YPaBHEHUS PEaKIUid, B
TOM YHUCIIE:
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 MEKAY HUMU
11 YMeHue BBIYUCISATh (TPOBOUThH PACUEThI):
111 OTHOCUTENIbHYIO MOJICKYJISPHYIO H MOJIIPHYI0 MacChl BEILECTB,
MacCCOBYIO JIOJIFO XUMHUYECKOTO JJIEMEHTA B COCTMHCHUH
11.2 MACCOBYIO JIOJIKO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3on
114 M0 YpaBHEHUSM XHMHUYECKUX pPEaKIUil U HaXOAUTh KOJIUYECTBO
BelIecTBa, 00bEM U MacCy peareHTOB WIIH MPOTYKTOB PEaKIInn
12 Bnanenue (3HaHne OCHOB):
OCHOBHBIMM  METOJaMH  HAy4YHOTO  TMO3HaHWs  (HaAOIO/JEeHHE,
121 WU3MEpEeHHe, IKCIIEPUMEHT, MOJICTMPOBAHNE) PU U3YUYECHUU BEIIECTB U
XUMHUYCCKUX SBJICHHH, yMeHHEe chopMyIupoBaTh NpodiieMy U
MIPETIOKUTh MYTH €€ PEIICHUS
122 0e30MmacHOil paboThl C¢ XHUMHYECKHMMH BEUIECTBAMH, XUMHYECKON
MOCYI0¥ ¥ JIA0OPAaTOPHBIM 000PYIOBAHHEM
npaBujiaMu 0€30MmacHOro oOpaIeHus ¢ BEIIECTBAMHU, UCTIOIb3yEeMbIMU
B TIOBCEIHEBHOU >KM3HHU, TPaBUIAMH MOBEACHUS B IENSIX COepeKeHUs
123 370POBbSl M OKPYKAIOIIEH MNPUPOAHON Cpelbl; NMOHMMAaHWE Bpena
(omacHOCTH) BO3JIEHCTBUS HA JKHBBIE OPTraHU3MBI OMPEIEIEHHBIX
BEIECTB, CIIOCOOOB YMEHBINCHHS W TPEIOTBPAIICHHUS WX BPETHOTO
BO3JEHUCTBUS
13 Hanwune mpakTWYecKUX HABBIKOB IUTAHWPOBAHHS W OCYIICCTBIICHUS
CIIEYIOIIUX XUMHUYECKUX IKCIIEPHUMEHTOB:
W3Y4YCHHE U OMHCaHue (PU3MYECKUX CBOWMCTB BEIIECTB; O3HAKOMIICHUE
131 ¢  ¢u3MYeCKMMM M  XHMHUYECKUMHU  SBICHUSIMHU;  OIBITHI,
WUTIOCTPUPYIOIIHNE MPU3HAKH MMPOTEKAHUS XUMHUUECKUX PEaKIIHid
13.2 u3yueHue cnocoOoB pa3aeseHus cMecen
MOJIy4eHUE KUCTIOPO/Ia U U3YUEHHUE €ro CBOMCTB; MOTyYeHHE BOIOPOIa
13.3 Y W3YYCHHE €T0 CBOMCTB; MOJYYCHHE YIJICKHUCIIOTO ra3a U W3y4deHHue
€ro CBOMCTB; MOJIyYEHNE AMMHUAKA U U3YUYECHHE €TI0 CBOMCTB
13.4 IIPUTOTOBJIIEHUE PACTBOPOB C OIPEACIEHHOW MacCOBOM  JoJed

PacTBOPEHHOTO BEIIECTBA
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MIPUMEHEHHE WHIUKATOPOB (;rakmyca, METHUJIOpAHIKa u
denondranenna) ISl ONpENeNICHHUs] XapakTepa Cpelbl B pacTBOpax
KUCJIOT U LIeI0Uen

13.6

13.7

HUCCIICAOBAHHUE MW OIIMCAHUC CBOMCTB HCOPraHu4eCKUXx BCIICCTB
Pa3IMYHbIX KJIACCOB;, U3YUCHUC B33,HMOI[€I>10TBH§I KHUCIOT C MCTallllaMu,
OKCHIaMHU METAJIJIOB, paCTBOPUMBIMU U HEPACTBOPHUMBIMH OCHOBAHUAMMU,
COJIIMU; MMOJIYUCHUC HEPACTBOPUMBIX OCHOBaHHﬁ; BBITCCHCHHUEC OJJHOI'O
MCTaJula APYruM M3 pacTBOpa COJHU; HCCICIOBAHUC aM(i)OTepHI)IX
CBOICTB TUAPOKCUA0B aJIFOMHUHUSA U IUHKA

pelieHre SKCIEPUMEHTAIBHBIX 3a7a4 Mo TemMaM: «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-, pocdar-, kapooHAT-, CHITMKAT-aHUOHBI, THIPOKCH/I-
WOHbI, KATHOHBI AMMOHWSI, MarHusi, KaJIblHs, AIIOMUHHS, xKeie3a (2+)
u xene3a (3+), menu (2+), nuHKa

YmMmenue:

141

NpeACTaBJIATb PE3YyJIbTAaTbl 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 MUKPOMHUPE,
O0OBICHATH IMPUYIHNHBI MHOFOO6pa3I/IH BCIICCTB

Hepequb JIEMEHTOB COACPKAHUSA, ITPOBEPHACMBIX HA OCHOBHOM

rocyaapCrBeHHOM 3K3aMEHE 110 XMMUH

Kon [IpoBepsieMblil 3JIEMEHT COAepKAHUS
1 [lepBoHavaIbHBIE XUMUYECKUE MTOHSATHUS
11 Yucteie BemecTBa 1 cMecu. CrocoObl pa3aeneHus: cMecei
12 ATOMBI W MOJIEKYJbl. XUMHYECKHE 5JIeMEHTbl. (CHMBOJIBI XHUMHYECKUX
371eMeHTOB. [IpocThie 1 CIIOKHBIEC BEIIECTBA.
13 Xumuyeckas popmyna. BaleHTHOCTE aTOMOB XMMHUYECKUX AJIeMEHTOB. CTeneHb
OKUCTICHUS
3aK0H TIOCTOSTHCTBAa cocTaBa BemecTB. OTHOCHTENbHass aTOMHas Macca.
14 OtHocuTeNnbHas MOJIEKYJIApHas Macca. MaccoBas 10J1s1 XUMHUYECKOTO 3JIEMEHTa
B COCTMHEHUU
15 KonmuyectBo BemectBa. Moabs. MomsipHass Macca. MoJsipHbIii 00BEM Ta30B.
B3anMocBsI3b KOJTMYECTBA, MACChl U YUCIA CTPYKTYPHBIX €IMHUI] BEIIECTBA
16 Pu3nyeckue U XUMHUYECKHUE SIBJICHUS. XUMUUYECKas peakuus U €€ MPHU3HAKH.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XUMUYECKUE YPABHEHUS
2 [lepuonnueckuii 3akoH u Ilepuomuueckas cucTeMa XUMHYECKHUX AJIEMEHTOB
J .M. MenneneeBa. CTpoeHue aTOMOB
21 IIepuognueckuit 3akoH. llepuoauueckas cucreMa XUMHUYECKUX 3JIeMeHTOB JI.11.

Menpeneesa. Ilepuoasl u rpynnsl. @U3NYECKUil CMBICI OPSIKOBOIO HOMEPA,




HOMEPOB MepHo/ia U TPYIIHI JIEMEHTa

2.2

Ctpoenune atromoB. CocTaB aToMHBIX sifep. M3oTombl. DiekTpoHbl. CTpoeHue
DJIGKTPOHHBIX  000JI0YeK aTroMOB TMepBbIX 20 XHUMHYECKHX DIIEMEHTOB
ITepuoanueckoii cucremsl .M. Menneneena

2.3

3aKOHOMEPHOCTH B MU3MEHEHHH CBOMCTB XMMHUYECKUX DJIEMEHTOB MEPBBIX TPEX
NEepUOJIOB, Kaus, Kajablug (paguyca aToMOB, 3JIEKTPOOTPUIATEIBLHOCTH,
METAJIMYECKUX W  HEMETAJUIMUYECKUX CBOMCTB) © HX COEJUHEHUHA 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.
DNEeKTPOOTPULIATETLHOCTh ~ XUMUYECKUX  dJeMeHTOB.  MoHHas  CBS3b.
Mertannuieckast CBs3b

3.2

Tumnel KpUCTAITMYECKUX PEmETOK (aTOMHas, HWOHHAsA, MeETaInYecKas),
3aBUCUMOCTb CBOMCTB BEIIECTBAa OT THIA KPUCTAUIMYECKON PEIIETKH M BHUAA
XAMHUYECKOU CBA3U

Baxuelime npeacTaBUTENM HEOPraHWYECKUX BewlecTB. Hemerawibl U ux
coenuHeHus. MeTaibl 1 UX COEIUHEHUA

4.1

Knaccugukaiuss M HOMEHKIATypa HEOPraHWYECKHX COCIUHCHUN: OKCHJIOB
(comeobpa3yrormiue: OCHOBHBIE, KHUCJIOTHBIE, amM(pOoTepHBIC) u
HecosieoOpa3yrole; OCHOBaHMU (IIETOYM W HEPAaCTBOPHUMBIC OCHOBAHWS);
KACIOT  (KUCIOPOJCOAepKAIie ¢  OECKHUCIOPOIHBIC, OJHOOCHOBHBIE U
MHOTOOCHOBHBIE); COJIeH (CPETHUX U KHCIIBIX)

4.2

4.3

4.4

4.5

4.6

dusnueckue W XUMHUYECKHME CBOWCTBA MPOCTHIX BEIIECTB-HEMETAIJIOB:
BOJIOpPO/J1a, XJIOpa, KUCIOPOJa, Cephl, a30Ta, pocdopa, yriepoja, KpeMHHUs
Ou3nuecKkne W XUMHYECKHE CBOMCTBA MPOCTHIX BEUIECTB-METAJUIOB: JIUTHS,
HATpHs, KaJUsl, MarHusl M KaJbLMsl, QJIOMUHUS, *Kele3a. DIEeKTPOXUMHUYECKHMA
PAI HAIIPSKEHUN METaJIOB

dusnueckue ¥ XMMHUYECKHE CBOIMCTBAa BOJOPOJIHBIX COEIMHEHHH HEMETaJlIOB:
XJIOPOBOJOPOA, CEPOBOAOPOAA, AMMHUAKA

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

Xumnueckue cpoiictBa okcunoB: MeTtawioB IA—-IIIA rpymn, munka, mequ(ll) u
xenesa (11, I11). TTonyueHne OKCHIOB METAIIIOB

4.7

XUMHUECKUE 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: XJOPOBOJIOPOJHON, CEPOBOJIOPOIHOM,
CEpPHUCTOM, CEpHOM, a30THOH, (hochopHOM, KPeMHHEBOH, yroibHOU. OcoObIe
XUMHYECKHE CBOMCTBA KOHLIEHTPUPOBAHHOM CEPHOM W a30THOM KHUCIOT.
[Tonydyenue kuciaor

4.9

OObume xuMHUYeckre cBoiicTBa cpeHux coineil. [lomyuenue comneit

4.10

[lomyyenue, cobupaHue, pacro3HaBaHUE BOAOPOJA, KHCIOpPOJIa, aMMHaKa,
YIJIEKHUCIIOTO Ta3a B J1abopaTopuu
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[Tomyyenue aMMmmaka, CEpHON W a30THOW KHCJIOT B MPOMBIIIICHHOCTH. OO01me
CHOCOOBI OJTYYCHUS METAJUIOB




4.12

I'ereTmueckas CBI3b MEXKOY KilaCCaMH HCOPraHU4CCKUX CO@I[I/IHGHI/II\/'I

Xumudeckue pCaKnuu

5.1

Knaccudukanuss XuMUYecKUX peakuuil Mo pa3IMyHbIM MPU3HAKAM: MO YUCIY H
COCTaBy YYaCTBYIOIIMX B PEAKIMU BELIECTB, MO TemioBoMy 3¢pdekry, mo
M3MEHEHHIO CTETICHEH OKHCIICHHUS XUMUUECKHUX JIEMEHTOB

5.2

5.3

5.4

5.5

TennoBoii A3 PeKT XUMHUECKONW peakluy, TEPMOXUMHUYECKUE YpaBHEHHS. DK30-
U SHAOTEPMUYECKUE PEaKINH. TepMOXUMHYECKUE YPABHEHUS
OKHCIUTEIbHOBOCCTAHOBUTENbHBIE peakiuu. OKUCIUTEIN U BOCCTAHOBUTEIIH.
[Tpouecchl  OKMCIEHHS] M BOCCTAHOBJIGHHSA.  DJIEKTPOHHBIM  OanaHc
OKHCITUTEIbHOBOCCTAHOBUTEIILHON PEaKUu

Teopus anekTponuTudeckoi aucconuanuu. KaTuoHsl, aHMOHBI. DIEKTPOIUTHI U
HEATEKTPOIUTHL. CHIIbHBIC U ClIa0ble 3JIEKTPOIUTHL. CTEIeHb qUCCOIUAIIH

Peakiiuu monHoro obmeHa. YcClIOBHS MPOTEKAHMUs PEaKlUid MOHHOTO OOMEHa,
MIOJIHBIE U COKPAIllEHHbIE MOHHBIE YPABHEHUS PEaKLIUi

XuMus U OKpYyXKaromasa cpeaa

6.1

BemectBa m Marepuansl B IIOBCEIHEBHOM JKM3HM 4ejoBeKka. besomacHoe
UCTIOJIb30BaHUE BEUIECTB M XUMHUYECKMX pEaKIuil B J1abopatopuu u OBITY.
IlepBas MoOMOILb IPU XUMUYECKUX 0KOraX U OTPABJICHUAX

6.2

XUMHYECKOE 3arpsi3HEHUE  OKpYyXKaroleil  cpeapl  (KHCIOTHBIE — JIOXK[IH,
3arps3HEHUE IOYBBI, BO3JyXa W BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHUS
[IpenenbHast nmomyctumas konHuentpanus BemectB (IIJJK). Pomp xumuu B
peUIeHUN HKOJOTHYECKUX TMpoOJjeM. YCWIeHHEe MNapHUKOBOTO 3 dekTa,
pa3pylLIeHHe 030HOBOTO CIIOS

6.3

6.4

[Ipumenenue cepwl, azora, docdopa, yriepona, KpeMHUS] U UX COCITUHEHUM B
ObITY, MEAMLMHE, MPOMBIIUIEHHOCTH U CeNbCKOM Xo3siicTBe. IlpumeneHue
METAJIJIOB U CIUIaBOB (CTalb, YYryH, AIOPATIOMUHUMN, OpoH3a) B OBITY H
HNPOMBIIIJIEHHOCTH UX coefnHeHUH. [ToHsATHe 0 KOppO3UM METalIOB, OCHOBHBIE
CIoCOObI 3aLIUTHI UX OT KOPPO3UU

[IpupoaHble HCTOYHUKK YIIE€BOAOPOJOB (Yrojb, HPHUPOIHBIM Ta3, HEPTH),
MPOIYKTHI X NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIILIEHHOCTH

6.5

7.1
7.2
7.3

[lepBoHayanbHbIE MOHATHS 00 OPraHMYECKHUX BEIIECTBAX KaK O COEIMHEHMSX
yriiepoja (MeTaH, 3TaH, STWIEH, alleTUWICH, STaHOJI, IVIUIEPHUH, YKCYCHas! KUCIIOTA).
[onsiTne 0 OMONOTHYECKN BaKHBIX BEIECTBAX: JKUpaX, OENKax, yriieBoAax — U UX
POJIM B KU3HU YeTIOBEKa

Pacuérrr:

o popMysTaM XUMHYECKUX COSTUHEHUIN

MaccChl (MaccoBOM) O PACTBOPEHHOTO BEIIECTBA B PACTBOPE
10 XUMHYECKUM YPAaBHEHUSIM




Y4eOHo-MeTOoAHYECKOE 0O0ecieueHue 00Pa30BaTe/JIbHOIO0 Mpoiecca
Oobs13aTesibHbIE YUeOHbIe MATEPUAJIbI VISl YYEHUKA

» Xumus: 8-i kiacc: 6a30BbIN YPOBEHb: YUEOHUK; 5-€ U3/IaHue, TepepadoTaHHOE
IMa6puensu O.C., OctpoymoB WN.I'., CiankoB C.A. AxunonepHoe o61mecTBo «3nareascTBo
«IIpocBemenue»
* Xumus: 9-i kiacc: 6a30BbI YPOBEHB: YUeOHUK; S-€ U3/1aHue, epepadboTaHHOe
Ia6puensu O.C., Octpoymos W.I'., CnaakoB C.A. AknuonepHoe o01ecTBo «M31aTenbcTBo
«IIpocsemienne»

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

Iudposbie 06pa3oBaTe/IbHbIE PeCYpPChl H PeCyPChl CETH HHTEPHET

http://www.chemnet.ru I"azera «Xumus» u caiiT aust yautenst «5 uay Ha ypoKk XUMHK»
http://him.1september.ru Equnas xomtekuus LIOP: TIpenmeTHas KOMIEKIHS «XUMUSD»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIE 3KCIIEPUMEHTHI:
xumusi. Komutekiust Poccuiickoro o01eo0pa3oBateibHOTIO mopTasia
http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukdepoBoii

http://www alhimik.ru Bcepoccuiickast ouMnaa MKOJIbHUKOB 110 XUMUHU
http://chem.rusolymp.ru Opranndeckast XUMHUsL: SICKTPOHHBIN YUSOHHK [T CPEIHEH
IIIKOJTBI

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

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

http://www.chemistry.ru JlucraniimonHast OJMMITHA/IA 10 XUMHH: TEIEKOMMYHHUKAITHOHHBIN
00pa3oBaTeNbHbBIN MTPOCKT

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

JlabGopaTopHas rnmocyaa u HaboOpbl PEaKTHBOB
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