MacnuKoBa  foes yecnwos e [punoxenne Ne 19 xk OcHOBHOI 00pa3zoBaTeIbHOM
FanuHa e

AHETONLOBHE TR, IporpaMMe OCHOBHOTO OOIIEro 00pa3oBaHUA.

VYTBepxkaeHo npukazom aupekropa MAOY COLI

Ne 32 ¢ yrnyOGneHHBIM HM3YYCHHEM OTICIBHBIX

npeameToB oT 29.08.2025 r. Ne 220-O/]

PABOYASA ITPOI'PAMMA
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INOACHUTEJIBHASA 3AIINCKA

[TporpamMmMa o XMMHM Ha YpOBHE OCHOBHOT'O OOIIET0 0Opa30BaHUs COCTABJICHA HA OCHOBE
TpeOoBaHUIl K pe3ylbTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTENbHON MPOrpaMMbl OCHOBHOT'O
obmero oOpaszoBanus, npenctaBieHHbIx B PI'OC 00O, a Takke Ha OcCHOBE (henepanbHOM
pabouell mporpamMmbl BOCIIUTAHUSI U C YYETOM KOHLEIIUU IMPErnoJaBaHusl yueOHOro mpeamera
«Xumus» B 00pa3oBaTelbHBIX opranu3anusax Poccuiickoit deneparuu.

[Iporpamma 1o xuMHUM Ja€T MpEACTaBIEHUE O LENiX, OOIIed cTpareruu 0O0y4eHwHs,
BOCIIUTAHUS W Pa3BUTHS OOYYAIOMIMXCS CPEACTBAMU YYEOHOTO IpeIMeTa, YCTaHABIMBACT
00s3aTeNbHOE MPEIMETHOE COJEp)KaHUE, MpelyCcMaTpuBaeT paclpe/esieHne ero mo Kiaccam u
CTPYKTYpUPOBAaHHUE 110 pa3fiesiaM U TEMaM MPOrpamMMbl 110 XMMHUH, ONPEAEISAET KOIUYECTBEHHbIE
M KayeCTBEHHbBIC XAapPaKTEPUCTHUKU COAECPKAHMS, PEKOMEHIYEMYI0 MOCIEI0BaTEIbHOCTD
U3yYCHHUS] XUMHUH C YIETOM MEXKIPEAMETHBIX M BHYTPHUIIPEAMETHBIX CBS3€H, JTOTUKU y4eOHOTO
polecca, BO3PacTHBIX 0COOCHHOCTEH 00ydaromuxcsi, onpeAessieT BO3SMOKHOCTU MpeaMeTa AJis
peanu3anyy TpeOOBaHUI K pe3ysbTaTaM OCBOSHHS OCHOBHOW 00pa30BaTebHOW MPOTrpaMMBbl Ha
YPOBHE OCHOBHOT'O OOIIIer0 00pa3oBaHus, a TakKe TpeOOBaHHM K pe3yabTaTaM 00yUYeHUS] XUMHH
Ha YypOBHE Ieleld W3y4eHUs MpeaMeTa M OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBHOM
JESTEIILHOCTH 00YYaroIerocst o OCBOSHUIO yUeOHOTO COIeP KaHuUS.

3HaHME XUMUU CIIY>)KUT OCHOBOH U1 POPMHUPOBAHUS MUPOBO33PEHUS 00yHaroIIEerocs, ero
MPEJICTABICHUI O MAaTepUAIBHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (hOpMUPYEMbIE XUMUEH
NPECTAaBICHNS O B3aMMOIIPEBPAIICHUAX YHEPTUU U 00 SBOJIIOLIMHU BEIIECTB B MPUPOJIE, O MYTSIX
pelieHuss riI00albHBIX MPOOJIEM YCTOWYMBOTO pPAa3BUTHS YEJIOBEYECTBA — CBHIPHEBOW,
HHEPreTUUECKOH, MUIIEBOM U AKOJIOIMYECKO 0€30I1aCHOCTH, POOJIEM 3paBOOXPAHEHHUS.

N3yuenune xumun:

CHOCOOCTBYET peanu3allii BO3MOXHOCTEH il caMopa3BUTHs U (OPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 0011el 1 PYyHKIIMOHAIBHON TPAMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHE MBIIUIEHHUS] U TBOPUECKUX CIOCOOHOCTEN 00ydarommxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOW  NeATeIbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCJIEIOBATEIbCKUX YMEHUHM, HEOOXOIUMBIX Kak B IIOBCEAHEBHOMW JKU3HM, Tak M B
npodecCHOHaIbHOM 1eATeIbHOCTH;

3HAKOMHUT CO CHEIU(PUKON HAYyYHOrO MBIIUIEHUS, 3aKJIaJbIBAET OCHOBBI IEJIOCTHOTO
B3TJI51/1a HA €UHCTBO MPUPOBI U YEIIOBEKA, SBISETCS OTBETCTBEHHBIM 3TAaroM B (P OPMUPOBAHUU
€CTECTBEHHO-HAYyYHOU I'PaMOTHOCTH O0YyYaroLInXCs;

CHocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOI'O OTHOUIEHHS K €CTECTBEHHO-HAayYHBIM
3HaHMSM, K MPUPOJE, K YEIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTUYECKOE OOpa3oBaHUE
o0y4aromuxcs.

JlanHble HampaBiieHHsS B OOy4eHMHM XMMHUHU O0€CIEeUMBAIOTCS CIEUU(UKON copepiaHus
yueOHOro TpeaMeTa, KOTOPBIA SIBISETCS TeNaroruueckd aJarnTHPOBAHHBIM OTPaKEHHEM
0a30BOI HAYKU XUMUU Ha ONPEJCIEHHOM dTare e€ pa3BUTHSI.

Kypc xuMuu Ha ypoBHE OCHOBHOIO OOILIEro oOpa3oBaHMs OPUEHTHPOBAH HAa OCBOCHHE
00y4JarIUMHUCS CUCTEMbI IEPBOHAYAIBHBIX MOHATUN XMMHUHU, OCHOB HEOPTaHUYECKOW XMMHH U
HEKOTOPBIX OTJIETbHBIX 3HAUUMbIX OHITHI OPraHMYeCKON XUMHH.

CtpykTypa coaepKaHHsl MPOrpaMMbl IO XUMHH c(POpMHpOBaHA HA OCHOBE CHUCTEMHOIO
noaxoja kK eé m3ydeHuro. CopepkaHUE CKJIAIbIBAETCSI U3 CUCTEMBI MOHATHUH O XMMHYECKOM
AJIEMEHTE W BEIIECTBE M CHUCTEMBI TOHATHH O XuUMHUYeCKoW peakuuu. OOe 3TH CHUCTEMBI
CTPYKTYPHO OPraHU30BaHbl MO MPHUHIUIY [OCJIEI0BATEILHOTO Pa3BUTHs 3HAHUM HA OCHOBE
TEOPETUYECKHUX MPE/ICTABICHUIM PA3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoauueckoro 3akoHa /. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— Y4EHHS O CTPOEHHH aToMa U XUMHUYECKOH CBSI3H;



— MpeACTaBICHUH 00 NMEKTPOTUTUIESCKON JUCCOIUAIINH BEIIECTB B PACTBOPAX.

Teopernueckre 3HAHUS PACCMATPUBAKOTCS HA OCHOBE SMIIMPHUYECKH IIOJYYEHHBIX U
OCMBICTICHHBIX (DAKTOB, pPa3BUBAIOTCS IOCIEIOBATEIBHO OT OJHOTO YPOBHS K JPYromy,
BBINOJHSAS (QYHKIUN OOBSICHEHHS U MPOTHO3MPOBAHHS CBOMCTB, CTPOCHHUS M BO3MOXKHOCTEU
MPaKTUYECKOr0 MPUMEHEHHS U MOJyYEHUS U3y4aeMbIX BEIIECTB.

OcBoeHHe MPOrpaMMbl MO XUMHUHU CHOCOOCTBYET (HDOPMHUPOBAHHIO TPEACTABICHUS O
XUMHYECKON COCTAaBIAIOIIEH HAYyYHOM KAPTHHBI MHpa B JIOTMKE €€ CHCTEMHOW IPUPOJBI,
LEHHOCTHOTO OTHOILLIEHUS K HAyYHOMY 3HAHHUIO U METOJIaM MO3HaHus B Hayke. M3yueHne xumMuu
OPOUCXOAUT C TMPHUBJICUYCHUEM 3HAHWW W3 paHee M3YYCHHBIX YYEOHBIX MPEAMETOB!
«Oxpyxaromui Mup», «buosorus. 5—7 knaccel» u «Du3uKa. 7 KjIaccy.

[Tpu n3ydeHnn XUMHUH TPOUCXOIUT (HPOPMUPOBAHHE 3HAHUI OCHOB XUMHUYECKOH HAyKH KaK
00J1acTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM NEATEIBHOCTH YeIOBeKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJBTYpbI. 3ajada y4eOHOro MpeaMeTa COCTOUT B (hOPMUPOBAHHU
CUCTEMbl XMMHYECKUX 3HAaHUM — BaKHEHIIHUX (DaKTOB, MOHSATHH, 3aKOHOB M TEOPETHUYECKHX
NOJIOKEHUH, JIOCTYNHBIX OOOOIIEHNH MHPOBO33PEHUYECKOTO XapakTepa, s3blKa HAyKH, B
MPHUOOIIEHNN K HaAyYHBIM METOAaM MMO3HAHUS MTPU U3yYEHUH BEIIECTB U XMMHUYECKUX PEaKIIHii, B
GbopMHpPOBaHMM W PA3BUTUM TIO3HABATEIIBHBIX YMEHHA W HMX TPUMEHEHUU B Y4eOHO-
MO3HABATEIBHON U y4eOHO-UCCIIEIOBATEIBCKOM AEeITeIbHOCTH, OCBOGHUHU MPABHI 0€30MacHOr0
oOpallleHus ¢ BEIIeCTBAMHU B ITIOBCETHEBHOM KU3HHU.

[Ipy u3ydyeHWH XUMUU Ha YPOBHE OCHOBHOI'O OOIIETr0 OOpa3oBaHMs Ba)XHOE 3HAUCHUE
npuoOpenu Takue e, Kak:

— (hopMHpoOBaHHE UHTEIJICKTYalbHO PAa3BUTON JIMYHOCTH, TOTOBOM K caMOOOpa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY IPUHATUIO pPEIIEHUM, CHOCOOHON aJanTHUpOBaThC K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU,;

— HaNpaBJICHHOCTh OOyYeHHMs Ha CHUCTEMAaTHYECKOe TNPHOOIIeHHEe OOydJaromuxcs K
CaMOCTOSITEJIbHOM  IIO3HABATEJIIbHOW  JEATEIbHOCTH, Hay4dHbIM  METOAaM  IO3HAHUf,
(GOpMUPYIOIUM MOTHUBAIIMIO U Pa3BUTHUE CIIOCOOHOCTEN K XUMUU;

— obecrnieueHue YCIOBUM, CHOCOOCTBYIOIIMX MPHOOPETEHUIO OOYYaIOIIUMUCS OIbITa
pa3HOOOpa3HOM JESTENLHOCTH, MO3HAHUS M CAMOIO3HAHMS, KITFOUCBBIX HABBIKOB (KJIFOYEBBIX
KOMIICTEHIIHIT), IMEIOIINX YHUBEPCAIBHOE 3HAUCHHUE JIJISl PA3IMYHBIX BUJIOB JCSITECIBHOCTH;

— (opMupoBanue oO1IeH PyHKIIMOHATBLHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
YHclie YMEHHH OOBSICHATh M OLICHHWBATH SIBICHUS OKPYIKAIOLIETO MHUpPA, MCIOJNb3yd 3HAHUS U
OTBIT, TIOJYYCHHBIC TMPU H3YYEHUU XUMHUHU, TPUMEHATh HX NPH pEUIeHWH TMpoldjeM B
MOBCETHEBHOM KU3HU U TPYJIOBOH ESITEIBHOCTH;

— (popmupoBaHue y 00yJarOmUXCsl TYMAaHUCTUYECKUX OTHOUIEHUM, TOHUMaHUs [IEHHOCTH
XUMUYECKHX 3HAHWM Ui BBIPAOOTKU DKOJOTUYECKH IeJecoo0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEISAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYKAIOUIEH MPHUPOTHON
Cpelbl;

— pa3BUTHE MOTUBAIIMHU K 00YYEHHIO, CTOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCTIUTAHHUIO
Ha OCHOBE YCBOEHHs OOIEYEIOBEYECKMX LEHHOCTEH, MOTOBHOCTH K OCO3HAaHHOMY BBIOODY
poQuIIsl ¥ HAMPABICHHOCTH JAIBHEHIIIETO O0yUeHuS.

OO1iee 4nCIIO 4acoB, OTBEAECHHBIX Ui M3YYEHUS XMMUU HAa YPOBHE OCHOBHOTO OOILEro
obpasoBanwusi, cocraBiser 136 yacoB: B 8 kitacce — 68 yacos (2 uaca B Heneno), B 9 kimacce — 68
4acoB (2 yaca B HEJIEITIO).



COJAEP/)KAHUME OBYYEHUA

8 KJIACC

ITepBoHayajbHBIC XMMHYECKHE IOHATHSA

IIpenmer xumuu. Poiib XMMHMM B KM3HU 4YelIOBEKa. XMMHsA B CUCTEME HaykK. Tena u
BeniectBa. dusnueckne CBOWCTBA BEILECTB. ArperaTHoe COCTOsHHE BewecTB. Ilonstue o
METO/Iax MO3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CrocoObl pa3/ieieHus: cMecei.

ATOMBI M MOJIEKYJBbl. XHMHYECKHE 3JIeMEHTbl. CHMBOJIBI XMMHMYECKHX 3JIEMEHTOB.
[IpocThie U CnOKHBIE BEUIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHUE.

Xumnueckass ¢opmyia. BaleHTHOCTP aTOMOB XUMHMUYECKHMX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BeulecTB. OTHOCUTENIbHAs aTOMHasi Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs
Macca. MaccoBasi 10J11 XMMHUYECKOIO 2JIEMEHTa B COCIUHCHHH.

KomnuectBo BemecrBa. Monb. MonsipHas macca. B3anmMoCBA3b KOJIMYECTBA, MACChl U
yucia CTPYKTYPHBIX €MHHULL BelecTBa. Pacuérel o hopmynaM XUMUYECKUX COCAMHEHUM.

@u3nyeckue M XUMHUYECKHUE SIBICHHUS. XHMMUYECKas peakuuss U e€ IMpU3HaKU. 3aKOH
COXpaHEHMs MacChl BellecTB. XUMUUeckue ypaBHeHUs. Knaccudukanus XUMUYECKUX peakiuil
(coenuHeHuUs1, pa3IoKEHHUs, 3aMEIICHHs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOH MOCYyN0#, mpaBuiamMu paboThl B JJaOOpaTopuu U NpuémMamu
oOpamieHus ¢ j1a00paTOpHBIM O0OpYIOBaHMEM, M3Y4YEHUE U ONUCaHHE (U3NYECKUX CBOMCTB
00pa3IoB HEOPraHUYECKUX BEIIECTB, HAOIOIeHHE (PH3HMUeCKHX (TUIABICHHE BOCKA, TAsHUE JIbJIA,
pacTupaHue caxapa B CTyINKe, KUIICHUE U KOHJCHCALUS BOJbI) U XHUMHUUYECKUX (FOpEHHE CBEYH,
NpPOKAJMBAHUE MEIHOW MPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KUCJIOTOM) SIBICHUN, HAOIIOICHHIE
U ONHUCaHHe [PU3HAKOB MPOTCKAHWsS XUMHYECKHX peakiuid (pasnoxeHue caxapa,
B3aUMOJICHCTBHE CEPHOW KUCIIOTBI C XJIOpHIOM Oapusi, pasnoxenue ruapokcuaa meau (1) mpu
HarpeBaHHM, B3auMojeiicTBHe jkene3a ¢ pactBopom coiu meau (ll), m3yuenue crocoOoB
paszeneHus cMecedl: C IMOMOINbI0 MarHuTa, (PUIbTpPOBaHUE, BBINAPUBAHUE, TUCTHILISALMS,
xpomarorpadus, NpOBEIEHHE OUYUCTKH IIOBAapEHHOW COJM, HaOJIOJAEHUE M ONMCAHHE
pe3yJbTaTOB MPOBEICHHS OIBITA, WIUIFOCTPUPYIOLIErO 3aKOH COXPAHEHHWS MAaccChl, CO3JaHue
MoJiesiel MOJIeKyT (IIapOCTePKHEBBIX).

BaskHeiilue npeacTaBuTEIM HEOPraHUYECKHX BellecTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopog — 35IeMEHT M NPOCTOE BELIECTBO.
HaxoxeHue Kucaopoaa B MpUpoje, PU3HYeckre U XUMUISCKUE CBOWCTBA (PEaKIUU TOPEHHUS).
Oxcuapl. Ilpumenenune xucnoponga. CrocoObl MOMydeHHMsS KUCIOpojaa B JabopaTopuu H
npoMbIlUIeHHOCTH. KpyroBopot kucinopona B mpupoje. O30H — aljloTponHas MOAU(PUKALUS
KHUCIIOPOJa.

TeroBoil 3dexT XuMUYECKOW peakluu, TEePMOXUMHUYECKHE YpPaBHEHHUS, JK30- H
OHIOTEPMUYECKUE pEaKIMH. TOMIMBO. Yroib M METaH. 3arpsA3HEHHE BO31yXa, YCWICHHE
NapHUKOBOTO 3¢ (deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bomopon — omeMeHT U mpocroe BewiecTBO. Haxoxkaenue Bogopoza B IPUPOLE,
¢uznyecKkrue 1 XuMUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOObI oyueHus. KuciaoTel u comnu.

MonsipHblii 00BEM ra30B. Pacu€Tbl Mo XUMHUYECKUM YPaBHEHUSIM.

®usnueckue cBoiicTBa BOAbl. Boma kak pactBoputens. PactBopbl. Haceimennsie u
HEHACBIIICHHBIE PAcTBOPHI. PacTBOpMMOCTH BellecTB B BoJe. MaccoBast H0Js BELIECTBA B
pacTBope. XMMHUYECKUE CBOMCTBA BOAbL. OCHOBaHMs. Ponb pacTBOpOB B NpHUPOJE U B KU3HH
yenoBeka. KpyroBopoT Boabl B mpupojie. 3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa M OUYMCTKA
MPUPOJIHBIX BOJ.

Knaccugukamus Heopranumueckux coenuHeHuid. Oxcunpl. Kiaccuduxanus OKCHAOB!
coneobpasyromne (OCHOBHBIE, KHCIIOTHBIE, aM(pOTEpHbIE) U HecoaeoOpasyromue. Homenkmatypa
OKCHJI0B. PU3HNUYECKHE U XUMUYECKHE CBOMCTBA OKCUAOB. [lomydeHue okcuaos.



OcnoBanus. Kiaccudukanust ocHOBaHMN: IIENOYM W HEPACTBOPUMBIC OCHOBAHMS.
Homenknarypa ocHoBaHuil. PuU3MYECKHME M XMMHUYECKHE CBOWCTBA OCHOBaHWU. [lomydenue
OCHOBAaHUM.

Kucnotsl. Knaccugukanus kucinor. Homenknatypa kuciaor. Ousnueckue U XUMUYECKHE
cBorcTBa KUCIOT. Pan akrusHoctu metaiioB H. H. bekerosa. Ilonyuyenue kucior.

Comu. Homenkiarypa coseil. @uzndeckre U XUMUYECKUEe cBoiicTBa cosel. [lomydenue
COJIEH.

I'eHeTnyeckas CBA3b MEXAY KJIaCCAMHM HEOPraHMYECKUX COCIUHEHU.

Xumuueckuii IKcnepumenm.

Ka4eCTBEHHOE OIPEICJIEHUE COAEPIKaHUs KUCIOpOoJa B BO3JyXe, MOJyYeHHe, COOMpaHue,
pacrno3HaBaHME M M3YyYEHHUE CBOICTB KUCIOpOJa, HaOIIOJEHHE B3aUMOJAEWUCTBUS BEILECTB C
KUCIIOPOJIOM ¥ YCIIOBHUsI BOBHHKHOBEHHS W IPEKpaIeHUs: ropeHus (moxapa), 03HaKOMIICHUE C
o0pa3laMyd OKCHJIOB M OIKMCAaHUE HMX CBOWCTB, TOJy4YE€HHE, COOWMpaHWE, paclO3HABaHUE H
U3y4yeHHe CBOMCTB Bojopona (ropeHue), B3auMojeicTBue Bogopona ¢ okcuaom meau (l1)
(BO3MOXKHO HCIIOJI30BaHUE BHICOMATEPUAIIOB), HAOIIOACHUE 00Pa3IOB BEUIECTB KOJIHMYECTBOM
1 monb, uccnenoBaHNe OCOOEHHOCTEH PAaCTBOPEHMS BELIECTB C PA3IMYHONW PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM JOJIed pPacTBOPEHHOIO BEILECTBA,
B3aMMOJICUCTBUE BOJABI C MeTallaMu (HaTpueM W Kaibluem) (BO3MOXXHO HCIIOJIb30BaHUC
BUJ/ICOMATEPHAJIOB), HCCIEIOBAHUE OOpPA3I0B HEOPTaHMYCCKUX BEINECTB PAa3JIMYHBIX KIIACCOB,
HaOJI0IEHUEe M3MEHEHMsI OKPacKd WHAMKATOPOB B pacTBOPax KHUCJIOT W LIeslouel, u3ydyeHue
B3aumozeicTBuss okcuna menu () ¢ pacTBopom CepHOM KHCIIOTBHI, KHCIOT C METalIaMu,
peakuuil HEWTpalu3allid, IIOJy4eHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OIHOIO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHUE dKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BakHelnmne
KJIACChl HEOPTAHUYECKUX COEAMHEHUI».

Ilepuonuyeckuii 3axoH u Ilepuoanyeckass cucrema xumudeckux djiaemenros JI. H.
MenpesieeBa. Ctpoenne aToMOB. XUMHYeECKas CBsA3b. OKHCIUTEIbHO-BOCCTAHOBHTEIbHbBIC
peakuun

[lepBble MOMBITKM KJIACCU(PUKALMU XUMUYECKUX »3jeMeHToB. [loHatme o rpynmax
CXOJITHBIX JIEMEHTOB (IIEJOYHBIC M HICTOYHO3EMEIbHBIC METAIUIbI, TaJOTCHbI, HHEPTHBIC Ta3bl).
DJeMEeHTHhI, KOTOpbIe 00pa3yIoT aM(OoTepHbIE OKCUIBI U THAPOKCU/IBL.

Ilepuonnueckuii 3akoH. llepmogmyeckass cucrema XuUMHUYeCKHX »diemeHtoB [J[. .
MenpneneeBa. KopoTkomepuoanas u JuiMHHONepuoaHas ¢opmbl I[leproanueckoil cucTeMbl
xumuueckux onemeHTtoB [[. M. Menneneesa. Ilepumonsl m rpynmbsl. DPU3HYECKUH CMBICI
MOPSIKOBOIO HOMEPA, HOMEPOB NEPUOAA U IPYIIIBLI JJIEMEHTA.

Crpoenne aromoB. CocraB artoMHbBIX siaep. W3oromsl. OnektpoHsl. CTpoeHHe
AJIEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XUMUYECKUX 371eMeHTOB [lepuoauueckoil cucTemMsbl
. W. MenneneeBa. XapakTepUCTMKAa XHMHYECKOTO 3JIEMEHTAa II0 €ro IIOJOKEHHIO B
Ilepunonnueckou cucreme [I. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS paJinyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METANINYECKUX U
HEMETAJUIMYECKUX CBOMCTB 110 IPYIIIAM U IIEPUOAAM.

3nauenue [lepuonnueckoro 3akoHa u [lepnoauueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUISl pa3BUTHA HayKU U NpakTuku. 1. . MeHaenees — y4€Hbli U IPpakJaHUH.

Xumuueckas CBS3b. KoBasieHTHas (monsipHas 51 HETOJISIpHAsT) CBS3b.
ONEeKTPOOTPULIATEIBHOCTh XUMUYECKUX IEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucieHus. OKHCIUTENBHO-BOCCTAHOBHUTENBHbIE — peakuuu.  [Ipomeccsr
OKHCJIEHHS U BOCCTaHOBJIEHMSI. OKHCINTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3ydeHHe OOpa3lOB BEIIECTB METAVIOB M HEMETAJIOB, B3aMMOJACHCTBHE THUAPOKCH]IA
[MHKAa C pacTBOpamMu KHUCIOT WM ILIEJI0YEH, MPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIHUX MPUMEPHI
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEaKInil (TOpeHne, Peakliuy Pa3IoKEeHUS, COSAMHEHHU).



Mesxicnpeomemmuuie ceasu

Peanuzamnus MexXnpeaMeTHBIX CBsI3€l MpU U3YYEHHWU XMMHH B 8 Kjacce OCYLIeCTBIISETCS
yepe3 HCIOJIb30BAaHUE KaK OOMMX ©CTECTBEHHO-HAYYHBIX T[IOHSATHH, TaK ¥ TOHSTHIA,
SBIISIOIIUXCSI CHCTEMHBIMHU ISl OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OO0mue ecTeCTBCHHO-HAYYHbIC MOHSTHS. HAYYHBIH (DaKT, THIIOTE3a, TEOPHs, 3aKOH,
aHaJIW3,  CHUHTE3,  KiIacCU(pUKauus,  MEPUOJUYHOCTh,  HAOIIOJEHUE,  HKCIEPHUMEHT,
MOJICJIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJIICHUE.

O®uzuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HOH, HYKJIWJA, H30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJA, JJICKTPUYECKUM 3apsii, BEIECTBO, TeNo, 00BEM, arperaTHoe
COCTOSTHUE BEILECTBA, ra3, (PU3WYECKUE BEIWYUHBI, €IUHUIBI U3MEPEHHs, KOCMOC, IIAHETHl,
3Bé3161, ComHIle.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, rtuapochepa, MHUHEpPAIbl, TOPHBIE TMOPOJBI, TOJEC3HBIC
HCKOIaeMble, TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKasl peaKIusi

Ilepuoanueckuii 3akoH. llepmogmueckass cucrema XuMu4eckux odiemeHtoB [[. M.
MenneneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTHM B HW3MEHEHHUU CBOWCTB XHUMHUYECKHX
AJIEMEHTOB TEPBBIX TPEX MEPUOAOB, Kajusl, KaJIbIHUSI W HUX COCIUHEHUHW B COOTBETCTBUHU C
MOJIO’KEHHEM 31ieMeHTOB B [lepuonyeckoii cucteMe U CTPOSHUEM HX aTOMOB.

CrpoeHue BelecTBa: BHUABI XUMHUYECKOW CBS3U. THMBI KPUCTALIMYECKUX PEIIETOK,
3aBHCHUMOCTh CBOMCTB BELIECTBA OT THUIA KPHUCTAJUIMYECKOW PEmETKH W BHJIA XUMHUYECKOU
CBSI3U.

Knaccudukanus v HOMEHKIAaTypa HEOPraHWYECKHUX BEIIECTB. XHUMHUYECKHE CBOWMCTBA
BEIIIECTB, OTHOCAIIMXCS K Pa3IMUHBIM KJaccaM HEOPTaHMYECKUX COCAMHEHHUH, TeHEeTHYeCcKas
CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccugukaius XUMUYECKUX PEAKIUH 10 Pa3IMYHbIM MpHU3HaKaM (110 YHCITy ¥ COCTaBY
YUaCTBYIOIIMX B pEaKUWU BEIIECTB, IO TEMJIOBOMY 3(QeKTy, Mo H3MEHEHHIO CTeleHeu
OKHCJICHHSI XHMHYECKHX 3JICMEHTOB, 1O OOpPaTHMOCTH, 10 YYaCTHIO KaTalu3aropa). DK30- W
SHAOTEPMUYECKHE PEAKIINN, TEPMOXUMUYECKUE YPABHEHUS.

[Tonsitue o ckopoctu XxuMudeckoi peakuuu. [Tonstne 06 0OpaTUMBIX U HEOOpPATUMBIX
XUMHUYECKHX peakiusax. [IoHsATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. llonsTtue o
karanuze. [loHsiTHE O XUMHUYEeCKOM paBHOBeCHMH. {DaKTOPHI, BIHSIONME HAa CKOPOCThH
XUMHUYECKON PEaKlUU U MOJIOKEHNE XUMUYECKOTO PABHOBECHSL.

OKHUCIUTENTbHO-BOCCTAHOBUTEIBHBIC PEAKIUM, JJICKTPOHHBIA OallaHC OKHUCIUTEIIBHO-
BOCCTAHOBUTEIBHON peakuuu. CocTaBleHUWE YPaBHEHUM OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCTIOIb30BAaHUEM METO/1a AIEKTPOHHOTO OaiaHca.

Teopust PAEKTPOIUTUUECKONU TUCCOIMAIUU. DINEKTPOJIUTHI U HEINEKTPOJUThl. KaTHoHHl,
aHUOHBI. MeXaHM3M JHCCOLMAIMKM BEHIECTB C PA3JIMYHBIMA BHJIAMH XUMHUYECKOW CBSI3HU.
Crenenp auccoruaiii. CUIbHBIE U CIa0bI€ AIEKTPOIIUTHI.

Peakiuu moHHOTO 0OOMEHA. YCJIOBHS MPOTEKAHUS PEaKlMii MOHHOTO OOMEHa, MOJHBIC U
COKpalIl€¢HHble MOHHBIE ypaBHEHUs! peakuuil. CBoWcTBa KUCIOT, OCHOBAaHHUM M COJIe B CBETE
MPEACTABICHUN 00 JJICKTPOJUTUYECKON aucconuanuu. KadecTBEeHHBIC pPEAKIMd Ha HOHBI.
[TonsiTue 0 rUIpOIU3E COMNEH.

Xumuueckuii IKCnepumenm:

03HAKOMJICHHE C MOJCISIMH KPUCTAUTMYECKUX PEIIETOK HEOPraHMYECKUX BEIIEeCTB —
METAUIOB W HeMeTauioB (rpaduTa W ajMasa), CIOKHBIX BEHIECTB (XJopHaa HaTpHs),
HCCJIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHMYECKOM peakluu OT BO3JCUCTBUS PpPa3IMYHBIX
(bakTOpoB, HCCIENOBaHUE 3JEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, Mpoliecca JUCCOLUALUN
KUCJIOT, Ieio4eld W cojieid (BO3MOXKHO WCIIOJIb30BAaHUE BHCO MATEPUANIOB), IMPOBEICHHE
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OIBITOB, WJUTIOCTPUPYIOIIUX MPHU3HAKU NPOTEKAaHHs pEeaKIuii MOHHOTO oOMeHa (oOpa3zoBaHuUe
ocajaka, BBIICICHHE Ta3a, OOpa3OBaHWE BOJbBI), OIBITOB, WUIIOCTPUPYIOLIMX IPUMEPHI
OKHCITUTEIIbHO-BOCCTAHOBUTEIBHBIX peakiuil (FrOpeHue, peakiyu pas3lIoKCHUs, COCTUHCHMUS),
pacrno3HaBaHWE HEOPraHUYECKUX BELIECTB C IOMOIUBIO KAa4ECTBEHHBIX pEaKLUUN Ha HOHBI,
pellIeHne SKCIEPUMEHTAIbHBIX 3aau.

HemeraJuibl 1 MX cOeJHHEHHA

OOmast xapaktepucTuka TrajgoreHoB. OcoOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIC
crernieHu okucieHus. CTpoeHue M (u3nyeckue CBOMCTBAa MPOCTHIX BEIECTB — TaJOIE€HOB.
XuMHYeCKHe CBOWCTBa Ha mpuMepe xyiopa (B3aMMOJCHCTBHE C METaIaMH, HEMETaJlIaMH,
wenoyamu). XsopoBogopos. CoisiHash KHCIOTAa, XHMHYECKHE CBOWCTBA, IOJYUYCHHE,
npuMeHeHue. [[eficTBre Xjopa 1 XJIOpOBOJOPOJa HAa OpPraHu3M 4elloBeKa. BakHenue XJI10puabl
Y X HaXO0XJICHHUE B IPUPOJIE.

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTpPOEHHSI aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue U (pU3MUECKue CBOMCTBAa MPOCTHIX BELIECTB —
KHCJIOPO/ia M Cepbl. AJUIOTPOIHBIE MOJU(HUKAIIMHA KUCIOPOJAa U Cepbl. XUMUYECKHUE CBOICTBA
cepel. CepoBOJOpOJ, CTpoeHue, (u3MYecKHue M XUMHYeckhe cBoWcTBa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKcHI0B. CepHas KUCIIOTa, (U3NYECKHE M XUMHUYECKHE CBOICTBa
(oOurie kak TpeacTaBHTENs Kiacca KHCIOT M chenuduyeckue). XHUMHUUYECKHE pEeaKiuH,
JeKallie B OCHOBE IPOMBILIUIEHHOTO croco0a MOJy4YeHUs cepHoW Kuciotel. [Ipumenenue
cepHoi KucioTsl. ColM cepHOIl KMCIOThI, KadeCTBEHHas! peakius Ha cynbdar-uoH. Haxoxenue
ceppl M €€ coeauHEeHWH B mpupoje. XUMHUYECKOE 3arpsA3HECHUE OKPYKAIOIIEW Ccpeabl
COCIMHEHHSAMH cepbl (KHCIOTHBIC JIOXKIH, 3arpsA3HCHHE BO3/IyXa U BOJOEMOB), CIIOCOOBI €ro
PEIOTBPALLEHUS.

OOmas xapakrepuctuka 37eMeHTOB VA-rpymmbel. OCOOEHHOCTHM CTPOEHHS aTOMOB,
XapaKTEepHbIE CTENEHM OKHUCIEHHUA. A30T, paclpocTpaHEHHE B NpUpoJe, (PU3NYECKUE U
XUMHYeCcKHe cBoicTBa. KpyroBopoT azora B npupoje. AMMHUAK, €ro (pu3ndeckue U XMMHUYECKUe
CBOICTBa, nonydeHue u npumeHeHue. Conu aMMOHUs, UX (PU3MUECKUE U XUMUYECKHE CBOWCTBA,
npuMeHeHne. KadecTBeHHas peakuus Ha MOHBI aMMOHUSA. A30THas KUCIOTA, €€ IOJIy4EHHE,
¢u3nyueckne W XHMHYECKUE CBOMCTBa (00IIME Kak MpPEACTaBUTENS Kiacca KHCIOT H
cnenuduyeckue). Mcrmonp3oBaHue HUTPATOB M COJEH aMMOHHUS B KadeCTBE MHHEPAIBbHBIX
yno0peHnii. XUMHUYeCcKOoe 3arpsi3HCHHE OKPYIKaIOIIeH Cpe/bl COSAMHEHUSIMH a30Ta (KUCIIOTHBIC
JOKIM, 3arpsi3HEHHWE BO3[yXa, MOYBBI U BOJOEMOB). Docdop, aluIoTpOnHbIE MOAU(PHUKAINU
docdopa, ¢pusndeckue u xummudeckue cpoiicrBa. Oxcup pocdopa (V) u docdophas kuciora,
¢u3nueckue M XUMHUYECKHE CBOICTBa, monydeHue. Vcnosnb3oBaHue ¢ochaToB B KauecTBe
MUHEPAIBHBIX y100pEHUI.

OOmast xapakrepuctuka 31eMeHTOB |VA-rpynnbl. OCOOEHHOCTHM CTPOEHHs aTOMOB,
XapaKTEepHbIE CTETNIEHU OKUCIIEHHUS. YTJEepo], aJlJIOTPOIIHbIE MOAU(DUKAIINY, PAaCTIpOCTPAaHEHHE B
npupoze, pusnueckue U XuMU4eckue cBoictBa. Ancop6uus. Kpyrosopor yriepoaa B mpupose.
Oxkcupapl yraepoza, ux (pU3NYecKue U XMMUYECKHE CBOWCTBA, JIEWCTBHE HA )KMBbIE OPraHU3MBI,
NOJTy4eHHE U TPUMEHEHHE. DKOJOTHYecKUe MpoOJIeMbl, CBA3aHHbIE ¢ okcuaoM yraepoaa (1V),
TUIOTE3a I100aJIbHOTO TMOTEIUIEHHs KJIMMaTta, MapHUKOBBIA 3 ¢eKkT. YTonbHas KUCIOoTa U e
COJM, UX (PU3MUECKHME M XUMHUYECKHE CBOWCTBA, IMOJyuyeHHE W NpuMeHeHHe. KadecTBeHHas
peakuusis Ha  KapOoHaT-woHBl.  Mcmomp3oBaHme  KapOOHATOB B OBITY, MEAHITMHE,
IIPOMBIIIJIEHHOCTH U CEJIBCKOM XO35MCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKUX BELIECTBaX KAaK O COEIMHEHUSX yriepoja
(MeTaH, »9TaH, OSTHWICH, AaleTHICH, OJTaHON, TJHMLEPUH, YKCYCHas KucioTa). [lpupomHbie
UCTOYHHMKH YTJIeBOJIOPOAOB (Yroyib, MPHPOIHBIH ra3, HedTh), MPOAYKTHI WX IMEpPepadOTKU
(6en3uH), UX poib B OBITY U NPOMBIIUICHHOCTH. [I0HSATHE O OMOJIOTHUECKH BayKHBIX BEIIECTBAX:
KHUpax, Oenkax, yrieBoJax — W HMX pOJU B KU3HU 4YeloBeKa. MarepHalbHOE €IUHCTBO
OpPraHMYECKUX U HEOPraHUYECKUX COETUHEHUI.



Kpemuuii, ero Qusuueckue ¥ XUMHUYECKHE CBOICTBA, TOJIyYeHHE W TMPUMEHEHHE.
CoenuHeHuss KpemHuss B mpupone. OOmme mnpencrtaBicHuss o0 oxcuae kpemuws (IV) u
KpeMHHEeBOU kucaote. CHIIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIICHHOCTU. BaxkHeiiiue
CTPOUTENIbHbIE MaTepHalibl. KepaMuKa, CTEKJIO, ILEeMEHT, OeToH, xeye300eToH. IIpobrembl
0€30M1aCHOT0 UCNOIb30BaHUS CTPOUTEIBHBIX MAaTEPUAJIOB B IOBCEIHEBHOM JKU3HMU.

Xumuueckuii IKcnepumenm:

U3ydeHHe 00pa3l0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, ITPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOIIO/IEHUE MPU3HAKOB MX MPOTEKaHUS, OMBITHI,
oTpaxaroume (pU3NYeCKue U XUMHUYECKUE CBOWCTBA TAJIOTCHOB M MX COCIMHEHHH (BO3MOXHO
UCIIOJIb30BAaHUE BHICOMATEPHAIOB), O3HAKOMJICHHE C 00pa3lamMH XJIOpUIOB (rajJoreHuI0B),
O3HAaKOMJICHHE C oOpa3namMu cepbl M €€ COCOUHEHHSIMH (BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATEpPHAJIOB), HAONIOJCHHE Tpolecca OOYIJIMBaHMS — caxapa [OJ  JCHCTBHEM
KOHLIEHTPUPOBAHHON CEPHOM KHUCIOTHI, U3yUYE€HUE XUMHUYECKHUX CBOMCTB pa30aBICHHON CEpHOM
KHUCJIOTHI, TIPOBEJCHUE KAa4eCTBEHHOW peaklnHu Ha cyib(haT-uOH W HaOJIoeHuE IMpH3HaKa e
NPOTEKAaHUs, O3HAKOMJICHHE C (PU3UYECKMMHU CBOWCTBAMH a30Ta, (ocdopa M UX COEAMHEHHM
(BO3MOXKHO HCIOJIb30BaHKUE BHICOMATEPUAIIOB), 0Opa3iiaMu a30THBIX U (HOCHOPHBIX YA0OpPEHHUH,
[OJlyueHue, coOupaHue, pacrno3HaBaHUE M H3Y4YEHHE CBOMCTB aMMHaka, IpPOBEIECHUE
KaueCTBEHHBIX peaKkUuid Ha HOH amMMOHUA U ¢ocdar-uOH W U3yUYeHHUE NPU3HAKOB HX
NPOTEKaHHs, B3aUMOJICHCTBUE KOHIICHTPUPOBAHHOW A30THOM KHCJIOTHI C MeAbl0 (BO3MOXKHO
UCIIOJIb30BAHUE BHICOMATEPHAIIOB), M3YyYCHHE MOJEIeld KPHCTAUIMYECKUX PEHIETOK ajaMasa,
rpaduTa, ¢yuiepeHa, O3HAKOMIIGHHE C MPOIECCOM aJCOpOIMH PACTBOPEHHBIX BEIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, Mojy4yeHue, coOupaHue, pacro3HaBaHue
U M3y4YCHHUE CBOWCTB YIJIEKMCIIOTO ra3a, MPOBEICHHE Ka4eCTBEHHBIX pPEaKkIMii Ha KapOOHAT W
CUJIMKAT-UOHbl M W3Yy4YEHUE IMPU3HAKOB MX MPOTEKAHMs, O3HAKOMIIEHHE C NPOJIyKLHUEH
CHWJIMKaTHOM IPOMBIIIJIEHHOCTH, PELIEHUE 3KCIEPUMEHTANbHbIX 33Jau Mo TeMme «BaxHeilmue
HEMETaJUIbl U UX COCUHEHUS.

Metasibl M MX COeIMHEHUS

OO0miasi xapakTepUCTHKAa XHMHYECKHX OJJIEMEHTOB — METajlIOB HAa OCHOBAaHUU UX
nonoxxenus B [lepruoanueckon cucrteMe xumuueckux sneMeHtoB Jl. . Menaeneesa u crpoeHus
atomoB. CTpoeHue MeTauioB. MerauiMueckass CBA3b M METAUIMYECKas KpHUCTaJIM4ecKas
pemeéTka. DIEeKTPOXUMUYECKUN psAJl HaNpsHKEHUH MeTamioB. dusnmdyeckue M XUMHUYECKHE
cBoiicTBa MeTayuioB. OOIIMe coco0b! MoyuyeHust MeTauioB. [IoHATHE O KOPpO3UH METaslIoB,
OCHOBHBIE CITOCOOBI 3AIUTHI UX OT Koppo3ur. CruiaBsl (CTalb, YyTyH, JIOPATIOMUHUIA, OpOH3a) U
UX MMPUMEHEHHE B OBITY U MIPOMBIIILIEHHOCTH.

[Ilenounbie MeTasuibl: TookeHue B [leproanueckoi cucTeMe XMMUYECKUX 3JIEMEHTOB /l.
W. MenneneeBa, CTpO€HHE UX aTOMOB, HaXxOXAEHUE B Npupoje. OPuznueckue U XUMHUYECKUE
cBoiicTBa (Ha mpuMepe HaTpust ¥ Kanus). OKCH/IbI U THAPOKCHIBI HATPUs U Kaius. [IpuMeneHue
HIEJIOYHBIX METAIOB U UX COCIMHEHUM.

[IlenoyHo3emMenbHBIE METAUIBl MAarHUil W KaJlbIUK: nonokeHue B Ilepuoanueckoit
cucrteMe xumudeckux sneMeHtoB JI. M. MeHaeneeBa, CTpoe€HHE HMX aTOMOB, HaXOXKJIEHUE B
npupojae. OU3NYECKUE U XMMHYECKHE CBOMCTBA MarHus W KaJblus. BaxkHenmme coeauHEeHUs
KaJbius (OKCHI, THIPOKCH, COJH). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTPaHCHUSI.

AmomuHuit: nonoxenue B llepmonnueckoil cucreme xumuueckux siementoB J[. U.
MenieneeBa, CTpOCHHE aTOMa, HaxOXJeHHE B mpupoae. OPuznyueckre U XUMUYECKUE CBOMCTBA
amoMuHMSA. AMGOTEpHBIC CBONCTBA OKCH/IA U THAPOKCU/IA ATFOMUHHS.

Kenezo: mnonoxenune B Ilepmomnueckoir cucreme Xumuueckux osnementoB J[. W.
MenpneneeBa, CTpOCHHE aTOMa, HaxOXJIeHHE B npupoae. Ousznyeckne 1 XUMUYECKUE CBONCTBA
xene3a. Okcunpl, ruapokeuabpl u comu kenesa (1) u xenmesa (I11), ux cocraB, cBoiicTBa U
MIOJTyYEHHE.

Xumuueckuii IKCnepumenmn.



O3HaKOMJICHHE C OoOpa3llaMd METaUIOB W CIUIaBOB, MX (U3NYECKHMMHU CBOWCTBaMH,
U3y4dCHUE PE3yJIbTATOB KOPPO3MH METAUIOB (BO3MOXKHO HCIOJB30BAHUE BUICOMATEPHUAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCHA KAJIbIIMs U HATPUsI C BOJOH (BO3ZMOYKHO MCIIOJIb30BaHUE
BU/ICOMATEPHAJIOB), HCCICIOBAHUE CBOMCTB KECTKOW BOJBI, IMpoIlecca TOPCHUS IKee3a B
Kuciopoze  (BO3MOXKHO — WCIIOJNB30BAaHUE  BHICOMATEPHATIOB), IPHU3HAKOB  IMPOTCKAHUS
Ka4eCTBEHHBIX PEAKIMil HAa MOHBI. MAarHHs, KaJIbIHs, aIIOMUHUSA, IIUHKA, x)ene3a (1) u xenesa
(1), memu (I1), HaGnroieHME W OMKMCAaHKME MPOLIECCOB OKPALIMBAHUS IJIAMEHH HMOHAMH HATpUS,
KaJIusl U Kaiblusi (BO3MOXKHO HCIOJb30BaHHE BHICOMATEPHAIIOB), UCCIIEI0BaHNE aM(DOTEPHBIX
CBOICTB I'MJIPOKCH/Ia AJIFOMUHHUS M TMIPOKCH/IA LIMHKA, PELIEHUE IKCIEPUMEHTAIbHBIX 3a7a4 10
Teme «BajkHelre MeTaibl U UX COSIUHEHHUSI.

XHuMHA ¥ OKpY’KaoIas cpeaa

BemectBa 1 MaTepuansl B MOBCETHEBHOM JKU3HM YeJoBeKa. be3omacHoe HCIOJIb30BaHUE
BEIIECTB M XHMHUYECKUX peakuuid B ObiTy. IlepBas momoms HpuW XHMHYECKHX OXKOTrax H
OTpaBJICHUSIX.

XUMHYECKOe 3arps3HEHHE OKpYyKarolied cpeabl (mpeaenbHast 1omyCcTHMasi KOHIICHTPAIIHs
BetecTs, nanee — [1J1K). Poib Xumuu B peiieHrn 3K0JIOTHUECKUX TPOOIIEM.

Xumuueckuii IKCcnepumenm:

U3ydeHHe 00pas3ioB MaTePHasIoB (CTEKIIO, CIUTaBbl METAJIOB, MTOJUMEPHbBIC MaTePHAIbI).

Mescnpeomemnuwie ceasu

Peanuzanus MexXnpeaMeTHBIX CBSI3€H MPU U3YYEHUU XMMHH B 9 Kjlacce OCYIIECTBIISETCS
yepe3 HCIHOJb30BAaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHbIX IIOHATUM, TaK U IOHATHI,
SBIISIONINXCSI CHCTEMHBIMHU JISI OTAETBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OO01re ecTecTBEHHO-HAY4YHbIE MOHSTHUS. HAay4HbIH (aKT, THUIIOTE3a, 3aKOH, TEOpHs,
aHaJW3,  CHUHTE3,  KilacCU(HUKalus,  MEPUOJUYHOCTh,  HAONMIOJEHUE,  HKCIEPHMEHT,
MOJICIIMPOBAHKE, U3MEPEHUE, MOJIEIb, SIBICHUE, TAPHUKOBBINA YPPEKT, TEXHOJIOTHS, MATEPHAIIBL.

O®uzuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HOH, HYKJIHJ, H30TOIIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsii, MPOBOJHUKH, TMOJIYINPOBOJHUKH,
TUDIIEKTPUKHU, (POTO3TIEMEHT, BEIIEeCTBO, TeNO, 00BbEM, arperaTHoOe COCTOSIHHE BEIIEeCTBa, ras,
pacTBOp, pacTBOPUMOCTb, KpUCTAIJIMYECKass pemETKa, CIUIaBbl, (U3UYECKUE BEIUYHHBI,
€MHUILIBI U3MEPEHMS], KOCMUYECKOE IIPOCTPAHCTBO, IJIaHETHI, 3BE3/1b1, ComHIIE.

buonorus: ¢orocunTes, npixanue, Ouocdepa, IKOCUCTEMA, MHHEpPAIbHBIE YIOOpEHUs,
MHUKPO3JIEMEHTBI, MAKPOIEMEHTHI, TUTATEIIbHBIE BEILIECTBA.

['eorpadus: atmocdepa, ruapochepa, MHHEpaNbl, TOPHBIE TOPOJBI, IOJE3HbBIE
HCKOIIaeMbl€, TOIUIMBO, BOJHBIE PECYPCHI.

INVIAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA IMPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE pE3yJabTaThl OCBOEHHS MPOTrpaMMbl OCHOBHOTO 0OOmHIEro oOpa3oBaHUs
JIOCTUTAIOTCS B X0JIe OOYUYCHHSI XUMUU B €IMHCTBE YUeOHOW U BOCITUTATEIHLHOM JIEATEIHHOCTH B
COOTBETCTBUM C  TPAAUIIMOHHBIMH  POCCHMCKUMU  COIMOKYJIBTYPHBIMH W  JYXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMU, MPUHSATHIMUA B OOIIECTBE MpPaBHJIAMH U HOPMAaMU TOBEACHUS U
CIOCOOCTBYIOT IIPOIIECcCaM CaMOITO3HAHUS, CAMOPA3BUTHUS M COLUAIM3AIMH 00YyJarOIIHUXCs.

JIM9HOCTHBIE pPE3yJbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIOUIUXCS PYKOBOACTBOBATHCS
CHUCTEMON MO3UTHBHBIX IIEHHOCTHBIX OPHUEHTALIMHA M PACHIMPEHUE OMbITa JIEATEIHHOCTH Ha €€
OCHOBE, B TOM YHCJIE€ B YaCTHU:

1) maTpMoOTHYECKOro BOCIIUTAHUA:



LIEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY U HAYYHOMY
HACJIEUIO, MOHMMAHUS 3HAUYEHUS XUMHYECKOW HAyKd B KU3HU COBPEMEHHOrO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh JTIOCTOBEPHON WHGpOpPMAIUEH O TEePEOBBIX TOCTHKEHHUSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOHCTBE
MHpa 1 0011eCTBa,

2) rpaKIaHCKOr0 BOCIIMTAHUS

MPEACTABICHUS] O COIHUAIbHBIX HOpPMax W MpaBUIaX MEXKIWYHOCTHBIX OTHOIICHUW B
KOJUIEKTHUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTHU B 00IIECTBEHHO TIOJIE3HOM,
y4eOHOMCCIIEIOBATEIbCKOM, TBOPUYECKOM M JAPYruX BHUAAX JACSITEILHOCTH, TOTOBHOCTH K
pa3zHo00pa3HON COBMECTHOU JNESATEILHOCTH MPHU BHIMOJIHEHUH Y4eOHBIX, TO3HABATENIbHBIX 3a/1a4,
BBITIOJTHCHAH XUMHYECKHX JKCIEPUMEHTOB, CO3JaHUHM YYEOHBIX TPOCKTOB, CTPEMIICHUS K
B3aMMOIIOHMMAHHUIO M B3aMMOIOMOIIM B Ipoliecce 3TOH y4yeOHOW IesiTeIbHOCTH, TOTOBHOCTHU
OIICHUBATh CBOE TMOBEJCHME M TMOCTYNKH CBOMX TOBAapHUIIEH C MO3WLMU HPABCTBEHHBIX U
IIPaBOBBIX HOPM C YYETOM OCO3HAHHUS MOCIEACTBUN MOCTYIKOB,;

3) HEHHOCTH HAYYHOTO MO3HAHMS

MHpPOBO33PEHUYECKHE  MPEACTABIEHHS O  BEIIECTBE W  XHMHYECKOM  peakluy,
COOTBETCTBYIOILIUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH U COCTABIISIIOIIME OCHOBY ISt
MOHMMAHMUSI  CYHIHOCTH HAyYHOW KapTHMHBI MHpA, [PEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS NMPUPOAbI, B3aUMOCBSI35X YeJIOBEKAa C IPUPOJHON cpenoil, o ponu
XUMHUHU B IO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIE MOTHBBI, HANPaBJICHHBbICE HA IOJYYEHHUE HOBBIX 3HAHMM MO XUMUH,
HEoOXOoauMble Il OOBACHEHHUS HaONI0aeMbIX TMPOIECCOB U SBJICHMI, IO3HABATEIHHOMU,
WH(POPMAIMOHHOW U YUTATEILCKON KYJIBTYPHI, B TOM YHCIIC HABBIKOB CAMOCTOSTEIHHONW PabOTHI
C y4eOHBIMU TEKCTaMH, CIPABOYHON JUTEPATypOM, NOCTYMHBIMU TEXHHYECKUMH CpEICTBAMU
WH(POPMAITMOHHBIX TEXHOJIOTHH;

uHTepec K OOyYeHHI0O M TMO3HAHWIO, JH0OO03HATEIbHOCTh, TOTOBHOCTh M CIHOCOOHOCTH K
caM000pa30BaHUIO, IPOSKTHON M MCCIICOBATEIBCKON NIEATEIHPHOCTH, K OCO3HAHHOMY BEIOODY
HAIPaBIEHHOCTU U YPOBHS 00y4YeHUS B ajbHEHIIEM,;

4) hopMHUpOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHWE LEHHOCTU JKU3HHM, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 37I0pPOBBIM 00pa3 >KM3HU, OCO3HAHHME TMIOCJIEACTBUI W HEMPHUSITHE BPEIHBIX
npuBbiuek (YynorpeOJIeHUs] ajKorojsi, HaApKOTHKOB, KypPEHHS), HEOOXOIMMOCTH COOIIOJICHHUS
mpaBujl 0€30TMAaCHOCTH TPHU OOpAIICEHUH C XUMHUYECKHMH BEIIECTBAMU B OBITY M pealbHOU
JKU3HH,

5) TPy10BOT0 BOCTIMTAHUSI:

MHTEpeC K MPAKTHUYECKOMY H3YUEHHUI0 MPOoQeCcCHil U TpyAa pa3lIudHOrO poja, YBaXKEHHE K
TPyAy U pe3yJibTaTaM TPYJIOBOW JEATEIHHOCTH, B TOM YHCIE HAa OCHOBE IPUMEHEHUS
NPEeIMETHBIX 3HAHWM 1O XUMHUH, OCO3HAaHHBIM BBIOOp WHIUBUAYaJTbHOW TPACKTOPUU
MPOJIOJDKEHNUsST 00pa3oBaHMsl C Y4€TOM JIMYHOCTHBIX HWHTEPECOB M CIOCOOHOCTH K XHUMHH,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycmemHoil mpodeccHnoHanbHOW AeATeIbHOCTH U
Pa3BUTHSI HEOOXOAMMBIX YMEHUH, TOTOBHOCTH aIalITUPOBATHCS B MPO(ECCHOHATBLHOM Cpe/ie;

6) 3K0JIOrH4ecKOro BOCIUTAHUS:

9KOJIOTHYECKHU 1erecoo0pa3Hoe OTHOLIEHHE K MPHUPO/Ie KaK UCTOUYHUKY >KU3HH Ha 3emIie,
OCHOBE €€ CyIIeCTBOBaHMs, MOHMMAaHHE LIEHHOCTH 370pPOBOr0 M 0e30MmacHoro odpasa KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3HUYECKOMY M TICUXHYECKOMY 3JI0POBBIO,
OCO3HaHUE IIEHHOCTH COOIIOCHUS TIPaBUI 0€30MacCHOTO MOBEJACHHS MIPHU paboTe ¢ BEIIECTBAMH,
a TaK)Ke B CUTYAITUAX, YTPOXKAIOIINX 3/I0POBHIO U )KU3HU JIIOJICH;

CIIOCOOHOCTH TPUMEHSTHh 3HaHUS, TMOJydaeMble MPH W3yUYEHUU XUMUH, s PEHICHUS
3a/1a4, CBA3aHHBIX C OKPY’KAOUIEH MPUPOTHON CPEIOH, ISl TOBBIIICHHS YPOBHS SKOJIOTHYECKOM
KYJIBTYpPbI, OCO3HAHUs TJI00ATLHOTO XapaKTepa dKOJOTHYECKUX MPOOJIeM M IMyTel MX pelIeHus
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MOCPEACTBOM METOJIOB XMMMH, SKOJIOIMUYECKOIO MBIIIIEHHS], YMEHUS PYKOBOJACTBOBAaThCS UM B
MO3HABATEJIbHON, KOMMYHUKATUBHON 1 COLMAIBHOM MPAKTHUKE.

METANPEIMETHBLIE PE3YJIbTATHBI

B coctraBe MerampeIMETHBIX pe3yIbTaTOB BBIICISAIOT 3HAYMMbIE A (OPMUPOBAHUS
MHPOBO33peHUs OOIIeHAYYHbIC MOHATHUS (3aKOH, TEOPHUs, MPUHIIMII, THIIOTE3a, (aKT, CHCTEMa,
HPOIIECC, IKCIIEPUMEHT U JIPYToe.), KOTOPBIE MCIOJIb3YIOTCS B €CTECTBCHHO-HAYYHBIX YUCOHBIX
npeaMeTax M MO3BOJSIOT HA OCHOBE 3HAHMW U3 ATHX NMPEAMETOB ()OPMHUPOBATH NPEACTABICHUE O
IIEJIOCTHOM HAy4HOW KapTHHE MHUpa, U YHHBEpCalbHbIe y4eOHbIe JeHCTBUS ([IO3HABATEIIbHBIC,
KOMMYHHUKATHBHBIC, PETYJSTHBHBIC), KOTOpbIE 00ECICUYMBAIOT (POPMUPOBAHME TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO U OCYILIECTBICHUIO Y4eOHOI 1eATeIbHOCTH.

ITo3naBaTebHBIE YHHBepCcAJIbHbIE YUeOHbIe AeiicTBUS

Ba3zoBble JJornueckue aeicTBuA

YMEHMSI HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS IIPU OCBOCHUM 3HAHMM:
pacKpbIBaTh CMBICI XMMHYECKMX MHOHATHH  (BBIACNIATH MX XapaKTepHble IMPHU3HAKH,
yCTaHABJIMBATh B3aMMOCBSI3b C JIPYTUMH MOHSATHSIMH), UCIIOJIB30BATh IMOHATHUS I OOBSICHCHUS
OTIIENbHBIX (PAKTOB W SIBICHWI, BHIOMpATh OCHOBAHUSA W KPUTEPUH JUIsl KIAcCU(UKALUU
XMMHUYECKHUX BEIIECTB U XMMHUUECKUX pEaKlUid, yCTaHABINBATh MPUYMHHO-CIEICTBEHHbIE CBSI3U
MEKIy 00BEKTaAMHU H3y4YEHHs], CTPOUTH JIOTHUECKHE PACCYyKICHU (MHIYKTHBHBIC, ICAyKTHBHBIE,
10 QHAJIOTUH), JIeJIaTh BBIBOJIBI U 3aKITIOUYCHHUSI;

yMEHHE TPUMEHSITh B MPOIECCe MO3HAHUS MOHATHS (MPEIMETHBIE W METAlpeIMETHBIE),
CHMBOJIMYCCKHE (3HAKOBBIC) MOJICNIM, HCIIOJIb3yeMbIe B XUMHH, MPEOOPa30BBIBATH LIMPOKO
NPUMEHSAEMbIC B XUMHH MOJIEJIbHBIC MPEJACTABICHHS — XMMUYECKUN 3HAK (CHMBOJ 3JIEMEHTA),
XUMH4YecKass (GopMylna H YpaBHEHHE XHMHUYECKOH pEakIuu — TpU pEmeHHH Yy4eOHO-
MO3HABATENbHBIX 33/a4, C Y4YETOM OTHX MOJEIBHBIX MPEJICTaBICHUA BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKUA HM3YYaeMBIX OOBEKTOB — XMMHUYECKUX BEIIECTB H
XUMHUYECKHX PEaKIuil, BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICACTBEHHBIE CBSI3U U
IIPOTUBOPEYMS B U3y4aEMBbIX IIpOLECCaX U SBICHUSIX.

Bba3oBble uccienoBareibckue 1eiCTBUSA:

YMEHHME HCIOJIb30BaTh MOCTABJICHHbIE BONPOCHl B KaueCTBE MHCTPYMEHTA IO3HAHUS, a
TaKke B KadyecTBE OCHOBBI JUIsl (OPMHPOBAHUS THUIOTE3bl IO MPOBEPKE IMPABUILHOCTH
BBICKA3bIBAEMBIX CYXJACHUIH;

npuoOpeTeHre OmbiTa MO IUIAHUPOBAHHMIO, OPraHM3allid U MPOBEIECHUI0 YYEHHYECKHX
HKCIEPUMEHTOB, YMEHHE HAOII0AATh 32 XOJJOM MpoIiecca, CaMOCTOSATENIBHO MPOTHO3UPOBATh €r0
pe3yiabTatr, (opMyIMpOBaTh OOOOILIEHHS M BBIBOJBI IO pe3yibTaTaM MpPOBEAEHHOTO OIbITA,
UCCJIETOBaHMsI, COCTABIIATH OTUET O MPOENIaHHOM padoTe.

Padora ¢ nndopmanmei:

yMEHHE BbIOMpPAaTh, aHAJIU3UPOBATh U UHTEPIPETUPOBATH HHPOPMAIIMIO Pa3IMUHBIX BUJIOB
U (opM mpeacTaBieHus, NOTY9aeMyIO U3 Pa3HbIX HICTOYHUKOB (Hay4YHO-TIONMYJISIPHAS JINTepaTypa
XMUMHYECKOTO COJICpXKaHWs, CIpaBOYHbIE IMOCOOMs, pecypchl MHTepHeTa), KPUTUYECKU
OLIEHUBATh MPOTUBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE MPUMEHSATh Pa3IMYHbIE METOJIbI M 3alIpOChl IPHU MOUCKE U 0TOOpe MHpOpMALK U
COOTBETCTBYIOIIMX JJAHHBIX, HEOOXOIUMBIX ISl BBIIOJIHEHUS YU€OHbBIX U TIO3HABATENIbHBIX 3a/1a4
onpeAenéHHOro THMa, NMPUOOpPETeHHE OmNbITa B O0JIACTHM HCIOJIb30BAHUS HH(POPMAIOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJIAJI€HUE KYJIbTYpOH aKTUBHOI'O MCIIOJIb30BaHMs pa3INYHbIX
MOMCKOBBIX CHCTEM, CAMOCTOATEIbHO BBIOMPATh ONTUMAIbHYIO (QOpMY MpeACTaBICHUS
UHPOPMALIMK U WUTIOCTPUPOBATH peIlacMble 3a/laud HECIOXKHBIMH CXEMaMH, JHarpaMMaMmH,
npyrumu popmamu rpaduku 1 UX KOMOWHALUSAMU,

YMEHHE HCMOJIb30BaTh W AHAJIM3UPOBATH B Ipolecce yueOHOM M HccienoBaTeIbCKOU
JESATEIIbHOCTH UHPOPMAIIUIO O BIMSHUU MPOMBIIIJICHHOCTH, CEJIbCKOTO X03sIiiCTBa U TpaHCIopTa
Ha COCTOSIHME OKPYXKaIOUIeW MPUPOJHON CPEIBL.
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KoMMyHUKATHBHBbIE YHHBeEPCaJbHbIE YUeOHbIE TelCTBHA:

yMEHHUsl 3agaBaTh BOMPOCHI (B Xxoae aumanora u (WiIM) AMCKYCCHH) IO CYIIECTBY
oOcyxnaemMoid Tembl, (HOPMYyIUPOBATH CBOM MPEUIOKEHUS OTHOCHUTEIBHO BBITOJTHEHHS
NPeNIOKEHHOH 3a/1a4H;

YMEHUS TPEACTABIATH MOTyYSHHbIE Pe3yJIbTaThl T03HABATEIBHOM EATEILHOCTH B YCTHBIX
U THCHMEHHBIX TEKCTaX; JIeNaTh IPE3CHTAIMI0 PE3YyJIbTaTOB BBHIMOJIHEHUS XUMHYECKOTO
9KCIEpUMEHTa (J1a00paTOPHOTO OIbITa, J1abOpaTOpHOW PabOThI MO HCCICIOBAHHIO CBOMCTB
BEIIIECTB, Y4COHOTO MPOEKTA);

YMEHHUSI Y4eOHOTrO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM IMMO3HABATEIbHOW U
UCCIIEIOBATEIILCKOW JICATEIIBHOCTH TIPU PEIICHUH BO3HUKAIONIMX IMPOOJIEM Ha OCHOBE y4éra
O0IIMX MHTEPECOB M COTJIACOBAHUS TO3UIMIA (0OCYXICHUS, OOMEH MHCHUSIMH, <MO3TOBBIC
HITYPMBI», KOOPJIMHAIMS COBMECTHBIX JICHCTBHIA, ONPEe/ICHIHEe KPUTEPHEB TI0 OIEHKE KauyecTBa
BBINOJIHEHHON pabOThI U JPYTHE).

PeryasiTuBHble YHUBepPcaJbHbIe YUeOHbIE 1eHCTBUS:

YMEHHUE CaMOCTOSITENIbHO ONPEAEIATh LEIH JIEATeNbHOCTH, INIAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJIMPOBATh M TPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOKO JCSTEIBHOCTH, BBIOMpAThH
HanOonee dS(QQeKTuBHBIE CMOCOOBI pemieHus Y4eOHBIX H  IO3HABAaTENbHBIX 3374,
CaMOCTOSITENIbHO COCTAaBJIATh WM KOPPEKTUPOBATh MPEJIOKEHHBIA aJrOpUTM JCHCTBUI IpH
BBIITOJIHEHUH 33JaHUN C Y4€TOM IMOJyYeHHs] HOBBIX 3HaHMHA 00 M3y4yaeMbIX OOBEKTax -
BEIIECTBAX W PEAKIHUAX, OLICHUBATh COOTBETCTBHE MOJYYCHHOTO pe3yJibTaTa 3asBICHHOMN IIEIH,
YMEHHUE HCIIONB30BaTh U aHATTM3UPOBATh KOHTEKCTHI, MIPeUIaraéMble B yCIOBHHU 3aaHUN.

NPEAMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMETHBIX pPE3YNbTATOB IO OCBOCHHUIO 0O0S3aTENBHOTO COACPIKaHUS,
YCTAHOBJICHHOTO JaHHON (eaepayibHOM paboveld MporpaMMoOM, BBIICISIFOT: OCBOCHHBIC
0o0yJaromuMHUCsl Hay4yHbIe 3HAHWSA, YMEHHS M CHOCOOBI JCUCTBHUH, crenupudeckue Jis
NPEMETHOW 00JIACTH «XUMUS», BHIBI JEATCIHHOCTH IO TIOJYYCHHUIO HOBOTO 3HAHHS, €rO
HUHTEPIIPETAINH, TPEOOPA30BAHUIO U IPUMEHCHHUIO B PA3JIMYHBIX YUCOHBIX H HOBBIX CUTYAI[HIX.

K xoniy oOyueHus B 8 KJjiacce mpeMETHBIC Pe3yJIbTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHHIA:

® PACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHUX MOHATHH. aTOM, MOJICKYJa, XMMUYCCKHI
SJIEMEHT, TMPOCTOE BEIIECTBO, CIIOKHOE BENIECTBO, CMeCh (OTHOpOAHAs W
HEOJ/IHOPOJIHAs), BAJICHTHOCTb, OTHOCHTENbHAS aTOMHAas M MOJICKYJISIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHAas Macca, MaccoBas JOJS XUMHUYECKOTO
DIIEMEHTAa B COCIUHEHHWH, MOJISIPHBIA OOBEM, OKCH, KHCIIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHUIIATETILHOCTh, CTETICHh OKUCIICHUS, XUMUYECKas peakius, KlacCu(puKaius
PEaKIMii: peakui COCIMHEHUS, PEaKIINU PA3JIOKEHUs, PEaKIIui 3aMeIICHUs, PeaKIInu
o0MeHa, 9K30- ¥ SHJIOTEPMUYECKHE PeaKIiy, TeIUIOBON 3((deKT peakiuu, SApo aToma,
AIIEKTPOHHBINA CJIOM aTroma, aromMHas opOuTanb, pajuyC aroMa, XMMHUYECKas CBS3b,
NOJISIpHAsl ¥ HENOJISIpHAs KOBAJCHTHAs CBSI3b, MOHHAs CBSI3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBas JI0Jis BeniecTBa (MPOLEHTHAS KOHIICHTPAIIHS) B PaCTBOPE;

® WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUUCCKUX TOHSATHH WU TPUMEHSTH ITH
TIOHSTHS TPU OMMCAHUU BEIIECTB U MX TPEBPAICHHIA,

® UCIOJB30BaTh XWMHUYECKYI0 CHMBOJMKY [UI COCTaBJICHUS (OPMyN BEIIECTB H
YpPaBHEHUN XUMHUYECKUX PEAKLIUIM;

e OmpeneNsITh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCAMHEHUSX, CTETICHb
OKHICIICHHSI DJIEMEHTOB B OHWHApHBIX COCIMHEHUSX, NMPUHAUIKHOCTh BEIIECTB K
OTIpeNIeIEHHOMY KJIacCy COeIMHEHMH 1o ¢opMynaM, BHJ XUMHUYECKOW CBS3U
(koBaJICHTHAsI ¥ MOHHAS) B HEOPTaHUUECKUX COCTUHCHUSIX;

e packpeiBath cMbicn [lepuoamueckoro 3akona [I. M. MenpaeneeBa: JeMOHCTPUPOBATH
MOHUMAaHHUE TEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKUX DJIEMEHTOB OT HX
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nosoxkeHuss B Ilepumonnyeckoil cucTeMe, 3aKOHOB COXPAHEHMsI MacChl BEIIECTB,
IIOCTOSTHCTBA COCTaBa, AaTOMHO-MOJIEKYJIIPHOTO yY€HUs, 3aKOHa ABOTraipo;

ONMHKCBHIBATh M XapakTepu3oBaTh TabmuunHyio Qopmy Ileproanueckolr cucTeMBbI
XMMHYECKUX 3JIEMEHTOB. pa3liMyarh IMOHATHS «IiaBHas moxarpymma (A-rpymma)» u
«moboynass noarpymmna (b-rpymma)», Mmamsie ¥ OOJIbIIME TEPHONBI, COOTHOCHUTH
0003HaueHMsl, KOTOpble UMeroTcs B Tabaune «llepuoandeckas cucreMa XMMHUECKUX
anemeHToB [[. 1I. MeHneneeBa» ¢ 4UCIOBBIMM XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB
XMMHYECKUX JJIEMEHTOB (COCTaB W 3apsja sapa, oOliee YUCIO DIICKTPOHOB U
pacrnpeielieHue UX 10 3JICKTPOHHBIM CIIOSIM);

KJIaccu(UUUpPOBaTh XMMUUYECKUE 3JIEMEHThI, HEOPraHUYECKUE BELECTBA, XUMUYECKHE
peakimu (MO0 YHCIy M COCTaBYy YYacTBYIOUIMX B PEAaKLIUH BELICCTB, IO TEIUIOBOMY
dddexry);

XapakTepu30BaTh (OMUCHIBATh) OOLIME XMMUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIaCCOB,  IIOATBEP)KJasi  ONHCAaHUE IPUMEPAMHM  MOJIEKYJSIPHBIX  ypaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEaKLUH;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kauye€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKAHMsI XUMUYECKHUX ITPEBPALLCHUN B Pa3JIM4HbIX YCIOBUSX;
BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MaCCOBYIO
JIOJTF0 XMMHUYECKOT0 JIeMEHTa 10 (popMylie COeTUHEHHs, MACCOBYIO JIOJIO BEIIECTBA B
pacTBOpe, MIPOBOIAUTH PACUETHI 10 YPABHEHUIO XUMHUUECKON PEaKLIUN;

IPUMEHATh OCHOBHBIE ONEpPALMU MBICIUTEIBHON AEATEIbHOCTH — aHAJINW3 U CHHTE3,
cpaBHEHHE, 0000IIEHUE, CHCTEMATU3aINI0, KIACCU(UKAIINIO, BBISBICHUC MPUIHHHO-
CJIEJICTBEHHBIX CBSI3€d — JUIsl M3Y4YCHHs CBOMCTB BELIECTB U XUMHUYECKUX DPEAKLUM,
€CTECTBEHHO-HAyYHbl€ =~ METOJAbl  IO3HAHUS  —  HAOJIOJIEHUE,  U3MEpEHHE,
MO/ICIIMPOBaHKE, IKCIIEPUMEHT (peasbHbIil U MBICIICHHBIN);

CleloBaTh IIpaBWJIaM IIOJb30BAaHUS XUMHUYECKOM TOCYyl0HM U  J1abOpaTOpPHBIM
000pyI0OBaHMEM, a TaKKe MpaBWIaM OOpAIICHUS C BEIIECTBAMU B COOTBETCTBUHU C
UHCTPYKLHUSAMU 1O BBIITOJHEHHIO Ja00paTOPHBIX XUMUYECKUX OMNBITOB IO MOJIYYECHUIO
U CcOOMpaHHIO Ta3000pa3HbIX BemecTB (BOJAOPO/Aa M KHUCIOPOJA), MPUTOTOBICHHIO
pPacTBOPOB C OINPEAECIEHHON MacCOBOM 0JI€M pacTBOPEHHOIO BEILECTBA, IIJIAHUPOBATH
U MIPOBOAUTH XUMUYECKHE HKCIEPUMEHTHI M0 PacloO3HABAaHUIO PACTBOPOB IIEIOYEH U
KHUCIIOT C MTOMOIIBIO HHANKATOPOB (JTakMyc, peHoa(Tanent, METUIOPAHXK U JIPYyTHe).

K xonmy oOyuenust B 9 kiiacce mpeMeTHBIC pe3ylbTaThl Ha 0a30BOM ypPOBHE JIOJKHBI
oTpaxkaTb c(HOPMUPOBAHHOCTH Y OOYUYAIOIIMXCS YMEHUIA:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKUX MOHSTUNA: XMMHUYECKUN 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BEILECTBO, CI0KHOE BELIECTBO, BaJICHTHOCT,
ANEKTPOOTPULIATENIBHOCTD, CTENEHb OKHMCIICHHs, XMUMHUYECKas PpEeaKkius, XUMHUYECKas
CBSI3b, TEIUIOBOW 3()(EKT peakiyu, MOJib, MOJISIPHBIM 00BEM, PacTBOP, AIIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAs] JTUCCOLMAlLUs, pEeakIUd HOHHOTO OOMeHa,
KaTaJlu3aTop, XHWMHUYECKOe paBHOBecHEe, OOpaTuMble U HeoOpaTUMBble pPEaKIMH,
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKLWH,  OKHUCIMTENIb,  BOCCTAaHOBUTEID,
OKHCIICHME M BOCCTAaHOBJICHHE, aIOTPONUs, aMpOTEpPHOCTh, XMMHYECKas CBS3b
(koBanieHTHAsl, WOHHAs, METAJUIMYECKas), KpHUCTAIMYeCKas pemérka, KOppo3us
METAJIJIOB, CIUIABbl, CKOPOCTb XHMHYECKONW peakluu, MpeNeabHO J0IMycTUMas
koHueHntpauus [1/IK Bemectna;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHUYECKHX TOHATUNH U NPUMEHSTH 3TH
MOHSITHS IIPU ONMCAHUM BELLIECTB M UX IIPEBPALICHUI;

UCIIOJIb30BaTh XMMMYECKYI0 CHMBOJIMKY JJIsi COCTaBJ€HHS (OpMYyJ BEHIECTB U
YPaBHEHUN XUMUYECKHUX PEAKLUH;
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OTpEJCNATh BaJCHTHOCTh M CTENECHb OKUCICHHS XUMHUYECKHUX JJIEMEHTOB B
COCIMHEHUSAX Pa3IMYHOIO COCTaBa, MPUHAMJICKHOCTH BEUIECTB K OMNPEACIEHHOMY
KJaccy COCIMHEHHI 1Mo (GopmysiaM, BHJI XMMHUYECKOW CBsi3u (KOBaJCHTHAs, MOHHAS,
METaJIMYeCKas) B HEOPraHWYECKUX COCAMHCHHSAX, 3aps] HOHA IO XHUMHYECKOU
dbopMmyIie, xapakTep Cpelabl B BOJHBIX PACTBOPAX HEOPTaHWYCCKUX COCIUHEHUH, TUII
KPUCTAIIIMYECKON PEeIIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbic [lepuoanueckoro 3akona /[. . Menaeneesa u 1eMOHCTPUPOBATH
€ro NMOHMMAaHKE: ONUCHIBATh M XapaKkTepu3oBaTh Tabauunyo Gopmy [lepromndeckoii
CHCTEMbl XMMHUYECKHX ODJICMEHTOB. pa3jiuyarh MOHATHS «rjaBHas moxarpymma (A-
rpynmna)» u «mobouHas mnoarpymnmna (b-rpynma)», manbie W OONbIIWE TEPUOIBI,
COOTHOCUTh O0O3HAuUEHHUS, KOTOpbIE MMEIOTCSI B MEpPHOJUYECKON Tabiuie, ¢
YHCJIOBBIMH XapaKTEPUCTHKAMH CTPOCHHS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsij Apa, 00IIee YUCIIO AICKTPOHOB M PACTIPEICICHHE UX 110 SJICKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIMEe 3aKOHOMEPHOCTH B WM3MEHCHHH CBOMCTB JJIEMEHTOB H UX
COEIMHEHUI B MpejienaxX MalbIX MEPUOJIOB U TJIABHBIX MOATPYHI C YYETOM CTPOCHUS
UX aTOMOB;

KJIaCCU(PUIIMPOBATh XUMHUECKHUE AJIEMEHThI, HEOPraHNYEeCKHe BEIIEeCTBA, XMMHUECKUE
peakiuu (MO0 YMCIYy W COCTaBY YYaCTBYIOIIUX B PEAKIMU BEIIECTB, MO TEIJIOBOMY
3 HEKTY, M0 UBMECHEHHUIO CTETICHEH OKUCIICHUS XUMHUECKUX DJIEMEHTOR);
XapakTepu3oBath (OMHUCBHIBATH) OOLIME W CHCHU(DUISCKUE XMMHYECKHE CBOWCTBA
MPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPXK/Aast ONMKUCAHNUE PUMEPAMU MOJIEKYJISAPHBIX U
WOHHBIX YPAaBHCHHUN COOTBETCTBYIOIINX XUMUYCCKUX PEaKIINH;

COCTaBIISITh YPaBHEHUS JEKTPOIUTHUECKON TUCCOIMALINY KUCIOT, EN0Ye U Cojel,
MOJIHBIE U COKpPAILEHHBIC YPAaBHEHUS PEaKIMil HOHHOTO OOMEHa, YpaBHEHUS PEaKIIHii,
MOJITBEPXKIAIONIUX ~ CYIIECTBOBAHWE TCHETHYCCKOW CBS3M MEXKIY BEIICCTBAMH
pa3IMYHBIX KJIACCOB;

PacKpBIBaTh CYIIHOCTh OKHCIIHTEIHHO-BOCCTAHOBHUTEIBHBIX PEAKIUN TOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHca dTUX peaKIni;

MPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHMOCTH OT MX CTPOCHHs, BO3MOXXHOCTHU
MPOTEKAHUsI XUMUYECKUX TMPEBPAIICHUN B Pa3INYHBIX YCIOBUSX;

BBIYHCIISATH OTHOCUTEIBHYIO MOJICKYJSIPHYIO ¥ MOJISIPHYEO MacChI BEIIIECTB, MacCOBYIO
JOJIF0 XUMUYECKOTO AJIEMEHTa Mo (hopMysie COeTUHEHHS, MACCOBYIO JIOJIO BEIECTBA B
pacTBoOpe, MPOBOIUTEL PACUYETHI IO YPABHEHUIO XUMUYECKOW PEAKITHH;

coOnrofaTh MpaBWia MOJB30BAHUS XUMHUYECKOM TMOCYIOM ©  J1abopaTOpHBIM
o0opyaoBaHHEM, a Takke MpaBuia oOpallleHHs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIIUSMH TIO BBITIOJTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OMBITOB TIO TIOJyUEHUIO
U COOMpaHHIO ra3000pa3HbIX BellecTB (aMMHUaKa M YIIICKUCIIOTO Ta3a);

MPOBOJIMTH PEAKIIMH, TIOATBEPKIAIONINE KAYSCTBCHHBINH COCTaB Pa3jIMYHBIX BEIICCTB:
pacro3HaBaTh OMBITHBIM TYTEM XJOpuI-, Opomua-, uoaua-, kapOoHat-, docdart-,
CWJIMKAT-, cynb(dar-, THIPOKCHI-UOHBI, KAaTHOHBI aMMOHHS M HOHBI H3YYEHHBIX
METAJIJIOB, MTPUCYTCTBYIOIIHNE B BOJAHBIX PACTBOpPaX HEOPTraHMYECCKHUX BEIICCTB;
MPUMEHSTh OCHOBHBIC OTEpPAllMd MBICIUTENBHON AEITeTbHOCTH — aHAIU3 M CHHTE3,
CpaBHEHHE, 0000IeHHEe, CHUCTEeMATHU3AlMI0, BBISIBICHHE MPHUYNHHO-CICICTBEHHBIX
CBSI3€M — JUIsl M3YYEHHUS CBOMCTB BEIIECTB M XMMHUYECKHX pPEaKIMi, €CTECTBEHHO-
HAayYHBIE METOJbl TO3HAaHWUS — HaONIOJICHHWe, W3MEpPEeHHe, MOJICITHPOBAHHE,
9KCIIEPUMEHT (peabHbIM U MBICIICHHBIN).
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TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
Ne HauMeHoBaHue pa3iesioB H Komriecrso tacos DuiekTpoHHbIe (IH(pPOBbIE)
n/n TeM NMPOrpaMMbI Bcero g;;::::ﬂbnme ;I;’ gz:iz”ec“"e o0pa3oBaTe/bHbIE PECYpPChI
Pasjnen 1. [lepBonavajbHble XUMHYECKHEe TIOHATHS
XuMus — Ba)kHas 00J1acThb
11 €CTECTBO3HAHUS U 5 2 bubnmorexa [JOK
NPaKTUYECKOMN IeATETbHOCTH https://m.edsoo.ru/7f41837c
Yyea0BeKa
12 BemecTBa n xumMuueckue 15 1 bu6mmoreka [IOK
peaKium https://m.edsoo.ru/7f41837c
Hroro mo pazueny 20
Pa3nen 2. BaxkHeiimme npeacTaBuTe] M HEOPraHHYECKUX BellleCTB
21 Bosnyx. Kucnopon. [lonsatue 6 bubnuorexa [JOK
00 okcumax https://m.edsoo0.ru/7f41837c
29 Bonopona. Ilonstue o 8 1 bu6mmoreka [JOK
KHMCJIOTaX M COJIAX https://m.edsoo.ru/7f41837c
23 Bona. PactBopsl. [lonstue 06 5 1 1 bu6mmoreka [IOK
OCHOBaHUAX https://m.edsoo0.ru/7f41837c
24 OCHOBHBIE KJIaCChI 11 1 1 bu6mmoreka [IOK

HCOPTaHUYCCKUX CO€OUHEHMI

https://m.edsoo0.ru/7f41837c

Hroro no paszneny 30

Paznen 3. llepuoauyecknii 3axon u Ilepuoanyeckasi cucrema xumndeckux 3jiemMeHToB /1. 1. MengeneeBa. CTpoeHue aTOMOB.

XumMuueckasi cBsi3b. OKHCJINTEIbLHO-BOCCTAHOBHTEIbHBIE pPe€akuumn

Ilepuoauueckuii 3aKOH U
31 Ilepnonnueckas cucrema 7 bubmuoreka [JOK
' XUMHYECKHUX d1eMeHTOB J]. 1. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHune atoma
3.2 Xumuueckas CBs3b. 8 2 bubmunoreka [JOK
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

OKHUCIUTEIBHO- https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJILHBIC peaKI_[I/II/I
bubmuoreka [JOK
Hroro o paszeny 15 https://m.edso0.ru/7f41837¢c
PesepBHOE BpeMms 3 bubmorexa [IOK

OBIIEE KOJIMYECTBO YACOB I10

https://m.edsoo.ru/7f41837¢c

I[TPOI'PAMME 68 >
9 KJIACC
KoumnuecTBo 4acos DJIeKTPOHHBIE
Ne o/ f;::;:qo;:l““e PA3ACIOB M TEM Beero Kontpoabusie IIpakTuueckue f:g;g? O(LB:TI:J)ILHH o
padoThI padoTsbI pecypen
Pa3nes 1. BemecTBO M XUMH4YecKHe peakiuu
11 [ToBTOpeHue u yrirybieHne 3HaHUHA 5 1 Bu6mmoreka [JOK
OCHOBHBIX pa3JieNioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmuoreka [IOK
peaxiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAS JTUCCOIHAITHS. 8 1 1 bubmmoreka IIOK
XUMHYECKHE PEaKIiu B PaCTBOPAx https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Paznen 2. HemeTasjibl M MX COENHEHUS
21 OO0mras XxapaKTepuCTUKa XUMHUECKUX 4 1 bubnuoreka [JOK
anemeHnToB VIIA-rpynmesl. ["anorenst https://m.edsoo0.ru/7f41a636
22 onewemon ViAnpymm. Copan et 6 BuGmiorexa LIOK
COCTHHEHIS https://m.edsoo.ru/7f41a636
23 OO01m1ast XxapaKTepPUCTHKA XUMHYECKHX 7 1 bubmuoreka [JOK

anemeHToB VA-rpynnsl. A3oT, pochop u ux

https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

COCIUHCHUA

OO61mas xapakTepuCTHKa XUMUYECKUX

bu6nmoreka LIOK

24 OTCMEHTOB IVA-rpynmst. Yriepoa 8 https://m.edso0.ru/7f41a636
KPEMHUI B UX COCTUHCHHS
Hroro no pazneny 25
Pa3zpen ‘3. MeTaJuIBI 1 X COeAUHEHUS
. bub6nmoreka LIOK
3.1 Obmpae CBOHCTEa METANIOB 4 https://m.edscL)E).ru/Yf4la636
3.2 Baxneiiiune MeTauibl 1 UX COEIUHEHUS 16 ﬁggg%ﬁ%ﬁiiorﬁﬂ 412636
Hroro mo pazueny 20
Paznen 4 XumMus M OKpY:Kaouas cpeaa
4.1 BemiectBa 1 MaTepHaibl B )KM3HU YEIOBEKa 3 EH6H_HOTeKa HOK
https://m.edsoo.ru/7f41a636
Hroro no pasneiny 3
PesepBHOE Bpemst 3 bubmorexa LIOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Ne KosnnyectBo 4yacos DJIeKTpOHHbIe HH(poBbIE
/ Tema ypoxa Beero | KomTpoabmbie  IpakTmueckue o0pa3oBaTe/IbHbIE
padoTbI padoThI pecypcbl
1 [Ipenmet xumuu. Pojab XuMuu B KU3HU 1 bu6mmoreka [JOK
yenoBeka. Tea u BelecTna https://m.edsoo.ru/ff0d210c
2 ITonsatHe o MeTomaxX MO3HAHMS B XUMUU 1 buGmorexa LIOK
https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «[Ipasuia
3 paboTHI B 1a00paTOPUN U TIPUEMBI 1 bubmmorexa [JOK
obpalieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM»
4 Yuctele BemecTsa U cmecu. CrocoObl 1 bu6mmoreka [JOK
pasjiencHus cMecei https://m.edsoo.ru/ff0d26ca
o | Do ez e | B 10K
https://m.edsoo.ru/ff0d28c8
COJIN)»
bubmnoreka [JOK
6 ATOMBI M MOJICKYJI5I 1 https://m.edscﬂ).ru/ff0d2a6c
7 XUMHUECKUE DJIEMEHTHI. 3HAKU (CHMBOJIBI) 1 bu6mmoreka [JOK
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTble U ClOXKHBIE BEIIECTBA 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmorexa LHOK
https://m.edsoo.ru/ff0d2d50
10| Xomeraconan Gopmyna. Bancmmoors arovon |1 buorerca LIOK
https://m.edsoo.ru/ff0d2eae
XUMHYECKUX 3JICMEHTOB
11 OTtHOocuTENbHAs aTOMHAs Macca. 1 bubnmnorexa [JOK

OTtHocuTeNnbHAsI MOJIEKYJISIpHAsi Macca

https://m.edsoo.ru/ff0d323c
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12 MaccoBast 1oJIsI XUMHYECKOT0 DJIEMEHTA B bu6mmoreka [JOK
COEIUHCHUHI https://m.edsoo.ru/ff0d350c
13 Komunyecto Beniectsa. Mois. MossipHast bub6mmorexa [IOK
Macca https://m.edsoo.ru/ff0d5230
14 OU3NIEeCKUEe U XUMUYECKHE SIBICHUS. bu6mmoreka [JOK
XuMHYECKasl peaKilus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycia0BUs IPOTEKAHUS bub6mmorexa [IOK
XMMHYECKHX PEaKIUii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHS MacChl BEIIECTB. bu6mmoreka [JOK
XUMUYECKUE YPaBHCHUS https://m.edsoo.ru/ff0d3b88
17 BrruncieHns Koau4uecTBa, MacChl BEIECTBA bu6mmoreka [JOK
10 YPaBHEHHSM XUMHUYCCKHX PEAKIIUit https://m.edsoo.ru/ff0d5708
K AUKAIAT XUMAYECKUX KITUHA
18 (CJ(I)iCL[(;IHq;HI/I?IHpaSHO)KeHGI:/IC}I 3a15§31;-1ml Brbimorexa LOK
' ' ' https://m.edsoo.ru/ff0d3f34
obOMeHa)
19 ﬁﬁﬁﬁfﬁiﬁi‘)&o&iﬁiﬁn bubmmorexa [IOK
' o https://m.edsoo.ru/ff0d40c4
CHCTEMAaTU3alMs 3HAaHUI
20 KonTponbnas pabora Nel no teme bubnuorexa [JOK
«BerecTBa 1 XUMHYECKUE PEAKITHH» https://m.edsoo.ru/ff0d4290
p | B o Coom s, B 10K
https://m.edsoo.ru/ff0d448e
O30H
du3nyeckre 1 XUMHUUECKHE CBOMCTB
22 KI/IC?J"IOp?,ZLa ?peaKI_II/II/I (fIiI/ICer(i-II/?H crolza)leHI/Ie). bubmmorexa LIOK
' https://m.edsoo.ru/ff0d4614
Ilonsatue 06 okcuaax
| oot monyems g B LOK
' https://m.edsoo.ru/ff0d497a
[IpumeHeHne kucnopona
TennoBoii 3¢ pexT XuMHUUeCcKol peakiu, Bubmorexa [TOK
24 MOHSATHUE O TEPMOXUMHUYECKOM YpaBHEHUH,

OK30- U SOHAOTCPMHUUCCKUX PEAKIIHUAX

https://m.edsoo.ru/ff0d4790
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TormnmmBo (HedTh, yrois ¥ METaH).

bu6mmoreka [JOK

25 3arps3HeHue BO3/yXa, CIIOCOOBI €ro hitps://m.edsoo.ru/ffod4cda
MIPEAOTBPAIICHUS
o
36 | clomyecmem oobmpenne smenopons bu6morera LIOK
. ’ https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE €ro CBOHMCTB»
27 Bonopoa — anemMeHT u nmpocToe BEIieCcTBO. bu6mmoreka [JOK
Haxoxienue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 DOU3NYECKUE U XUMHUUYECKHUE CBOMCTBA bubmuoreka [JOK
Bojopoa. [IpuMmenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IlousiTHe 0 KUCIIOTaX U COJISIX bubmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI MmostydeHus BOAOPOia B bu6mmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpakTHyeckas Ta Ne 4 o Tem
31 «Tli?)nyqef{ileaﬂ Eigilngﬂe Bozlogoza Enbmiorexa IOK
. ' https://m.edsoo.ru/ff0d4f42
W3y4YEHUE ero CBOMCTB»
. n bubnuorexa [JOK
32 MounsipHblii 00BEM Ta30B. 3aKOH ABOTaJipo https:/m.edso0.ru/ff0d542e
o | Do O sorieems e B LOK
. https://m.edsoo.ru/ff0d55a0
BEIIECTBA UITU 00BEMY
o | Do o 1oy B LOK
. https://m.edsoo.ru/ff0d5708
OTHOILICHU ra30B
35 du3nyeckre 1 XUMHUUECKHE CBOIICTBA BOJIBI bubmmorexa LOK
https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwuii. [TonsTie 06 bubnmnorexa [JOK
HHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. HacwimeHnnsie u Bubmiorexa [OK
37 HEHACHIIIEHHbIE pacTBOpbI. MaccoBas A0

BEIIIECTBA B PAaCTBOPE

https://m.edsoo.ru/ff0d5b40
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[IpakTrueckas padota Ne 5 mo reme

38 «[IpuroToBiieHHE PaCTBOPOB C ONPEACTEHHON bubmorexa LIOK
N N .. https://m.edsoo.ru/ff0d5eba
MaccoBOH J0JIeil pacCTBOPEHHOTO BEIIECTBAY
39 Kontponbnas padota Ne2 o teme bubmuoreka [JOK
«Kucnopoza. Bogopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcupspl: cocTaB, KiacCu(pUKAIINS, bubmuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
| Lo e s BGaoness LOK
’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUA: COCTaB, KJIacCHU(PUKAIIHS, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [lonyueHue u XMMUYECKHUE CBOMCTBA bubnuoreka [IOK
OCHOBaHHH https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukanms, bubmuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHre U XUMHUYECKUE CBOMCTBA KUCIIOT bubmmorexa LHOK
https://m.edsoo.ru/ffOdfee2
46 Comnu (cpenHue): HOMEHKIIATYPa, CIIOCOObI bubmuorexa [JOK
MOJTyYCHHSI, XHMUYECKHE CBOMCTBA https://m.edso0.ru/00ad9474
[IpakTudeckas padbora Ne 6. Pemenue
47 AKCTIEPUMEHTAIIBHBIX 337124 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIacChl HEOPraHMUECKUX https://m.edsoo.ru/00ad9b7c
COCIMHECHUIT»
48 I'eneTnueckas cBA3b MEXKIY KilaccaMmu bu6nuoreka [IOK
HEOPraHUYECKUX COCJUHCHUIN https://m.edsoo.ru/00ad9a50
49 O00011eHrE U CUCTEMATH3AIMs 3HAHU bubmmorexa LJOK
https://m.edsoo.ru/00ad9ch2
'Il(OHTpOJILHa;I pabota Ne3 o Teme Bubmiorexa [IOK
50 OCHOBHBIE KJTaCCHl HEOPTAaHUICCKUX

coequHeHui"

https://m.edsoo.ru/00ad9ela
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HepBBIe IIOIIBITKH KJ'IaCCI/I(l)I/IKaLII/II/I

51 XUMHUYECKHUX 3J1eMeHTOB. IIoHsTHE O TpymIIIax brbmaorexa LJOK
: pyn https://m.edso0.ru/00ad9ffa
CXOIHBIX DJIEMEHTOB
52| cmons nmmacome oncHonon 1L BuGmorexa LIOK
T https://m.edso0.ru/00ada52¢
Menpeneena
53 Ilepuonasl, rPyIIIbI, TOATPYIIIE bubmzorexa LIOK
PHOJBL TPY » HOATPY https://m.edso0.ru/00ada52¢
54 Crtpoenue atomoB. COCTaB aTOMHBIX SIJIED. bubnmorexa [JOK
U3oTomsl https://m.edsoo.ru/00ada342
5 | Copoomesemomn fonones souce Burra 0K
proa T https://m.edsoo.ru/00ada6bc
Menneneesa
XapakTepucTuKa XUMHUECKOTO 3ni:MeHTa 5 (o} Bubmorexa [IOK
56 ero noJjioxkeHuto B [leproanueckoit cucreme ]
https://m.edsoo0.ru/00ada824
. . MenneneeBa
3nauenue [lepuoguueckoro 3akona s
57 pa3BuTUA HayKu U npakTtuku. . H. bub6nuorexa [IOK
MeHieneeB — y4EHbIH, Te1aror u https://m.edsoo0.ru/00ada96e
IpaKJaHUH
B | cnemmi ot | Boapocericra BuGaworexa LIOK
H P https://m.edsoo0.ru/00adb33c
poBepoyHas paborta
59 L{gHTESEII:IZIZigigol;nﬁfngKzszB5[31,» / bubmmorexa [JOK
P N ' https://m.edsoo.ru/00adb486
Bcepoccuiickas npoBepouHasi paboTa
60 DIEeKTPOOTPULIATETLHOCTh ATOMOB bubnmnorexa [JOK
XAMWYECKHUX JJIEMEHTOB https://m.edsoo.ru/00adaab8
61 Honnasg xumu4deckas CBsA3b Eubmiorexa LIOK
https://m.edsoo.ru/00adac34
bu6mmorexa [IOK
62 KoBaneHntHas nossipHasi XuMu4eckasi CBs3b

https://m.edsoo.ru/00adaab8
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bu6mmoreka [JOK

63 KoBasienTHast HENOJIsIpHAsS XUMHYECKas CBSI3b 1 https://m.edsoo.ru/00adaab8
bubmuoreka [JOK
64 Crenens, oxkucieHn 1 https://m.edsoo.ru/00adae28
65 OKHCIIUTENBEHO-BOCCTAHOBUTENIBHBIEC PEAKIINU 1 brbmaorexa LJOK
https://m.edsoo0.ru/00adb076
bubmuoreka [JOK
66 OKHUCIIUTEIN U BOCCTAHOBUTEIN 1 https://m.eds00.ru/00adb076
67 Sﬁiiﬁff[ﬁiﬁgp 12;( -3251;)1?1{4]1 Egl/il\l:e «Ctpoenue 1 Enbmiorexa IOK
H P https://m.edsoo.ru/00ad9cb?2
aToMa. XAUMHUYECKas CBA3b»
68 Peseprublit ypok. O6o0mIeHNE 1 1 bubmmorexa [IOK
CHCTEMATU3ALNS 3HAHUI https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68
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9 KUIACC

KoaudecTBo 4acoB

JIeKTPOHHbIE HUPPOBBIE

Ne /i Tema Ypoka B Ko]—[Tpo,]'[],]-[],Ie HpaKanecxne OﬁpaSOBaTeJILHLIe
cero
padoThI padoThbI pecypchl
IIepnonnueckuit 3akoH. [lepuonnuecka
1 CHCP;IZMI;H;HMHI/IIECKHXHaJIeMIe)ETéLII: ;[ " ’ 1 bubmorexa [IOK
T https://m.edsoo.ru/00adb59e
Meneneena
3aKOHOMEPHOC 3MEHE CBOIiC
2 XI/IMI/IH‘ICI\(/;Kil){( 3J1TZIM]?3§T(1;/; ieHEII:IIX]i IZXTB 1 bubmmorexa [IOK
PBRIX TP https://m.eds00.ru/00adb6b6
02 (i (0):!
Krnaccudukanus u HoMeHKI1aTypa bubnuorexa [JOK

3 1 .

HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Bunpsl XuMH4YeCKOU CBSA3U U TUIIEI bu6mmoreka [IOK

4 N 1 .

KPUCTAINIECKHUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel o Teme

5) «[ToBTOpEHNE U yriyOIeHHE 3HAHUI 1 1
OCHOBHBIX Pa3/ielioB Kypca 8 kiiacca»

Knaccudukanus XuMU4ecKkux peakiuii mno bu6nuoreka [IOK

6 1 .

Pa3IUYHBIM MPH3HAKAM https://m.edsoo.ru/00adbcb0

7 Honnre o roworemmnnc n rereporenm 1 Bubmorexa LIOK

p https://m.edsoo.ru/00adbe9a
peakuusax
[ToHsITHE O XUMUYECKOM PaBHOBECHH.

8 @DaxTOopsl, BIUAIOIIKAE HA CKOPOCTh 1 bu6nuoreka [IOK
XMUMHUYECKON PEaKIMu U TOJI0KEHHIE https://m.edsoo.ru/00adc28c
XMMHYECKOTI0 PABHOBECHUS
OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC bu6mmorekxa [IOK

9 1 .
peaxkuuu https://m.edsoo.ru/00adcade

10 Teopus 27EKTPOIUTUYECKON JUCCOLIALIUY. 1 bub6muorexa [IOK
CuitbHbIC U clTa0bIe 3JIEKTPOJIUTHI https://m.edsoo.ru/00adcd68

11 HoHHbIE ypaBHEHMS peaKIuil 1 bubnnoreka [JOK
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https://m.edsoo.ru/00add448

XUMHUYECKHAE CBOMCTBA KUCIOT U OCHOBAHUU

12 B CBETE IIPEICTABICHUI 00 Enbmorexa IIOK
peil . https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUIECKON JUCCOHAIIIT
13 Aperoraanerttl o mpomSaR bumorexa LIOK
pel p https://m.edsoo.ru/00add8b2
IUCCOLMAIIAN
14 ITonsaTre o ruApOIN3E CONCH Enbmorexa ITOK
b https://m.edso0.ru/00add9d4
. bubnmorexa [JOK
15 O00011IeHIE U CUCTEMATU3aIUs 3HAHUN https://m.eds0o.ru/00addd12
16 [IpakTuueckas padora Ne 1. «Pemienune bubmmorexa [IOK
OKCIEPUMEHTAIBHBIX 3a0au» https://m.edsoo.ru/00addbfa
17 G oA buGnorexa LIOK
P A LA, https://m.edsoo.ru/00addec0O
XHUMHYECKUE PEAKIIUU B PACTBOPAX»
18 OO011as XxapakTepuCcTUKA raJOreHOB. bubnnorexa [JOK
XMMHYECKHE CBOWCTBA HA ITPUMEpE XJiopa https://m.edsoo.ru/00addfe2
19 o meoans caofiormn. nomyaenne bu6motexa LIOK
» Oy ' https://m.edsoo.ru/00ade104
MIPUMCHCHUE
20 EIPI?;THZT{;?;IOI?IEE?HOOTIE iﬁcigf;e;e €HHE bubmorexa LIOK
Loy Y https://m.edsoo.ru/00ade348
eé CBOICTBY»
| e et e B 10K
PeaKiuH, g P A https://m.edsoo.ru/00ade488
H30BITKE
29 O6mras xapakrepucTuka 31emMeHToB VIA- bubnmoreka [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AnnorpomnHsie MOJII/I(bI/'I.KaHI/II/I CephI. Bubmorexa [TOK
23 Haxoxpaenue cepsl U €€ coeTMHEHUH B

npupoje. XMMHUYECKHE CBOWCTBA CEPhI

https://m.edsoo.ru/00ade64a
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CepoBopaopo, cTpoeHue, pu3ndeckue u

bu6mmoreka [JOK

24 XHMHYECKHE CBOIMCTBA https://m.edso0.ru/00ade802
25 gﬁggizli;gi )S/I?\EI)I;{‘?:CI:(PI;ZH;);(?I;ICTBa bubmorexa [IOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMHUYECKUE PeaKlui, JeKalllle B OCHOBE
MIPOMBIIIJICHHOTO CII0C00a MOJTYICHHS bubmuoreka [JOK

26 . .

CepHOM KUCITOTHI. XUMHUYECKOE 3arps3HCHUE https://m.edsoo.ru/00adec8a
OKpY’Karollel cpesibl COeTMHEHUSIMHU CEPhI
Brruncinenue MaccoBOM 10U BEIXOA bu6mmoreka [JOK

27 .

NPOJIyKTa PEaKIuu https://m.edsoo.ru/00adec8a
OO0mas xapakTepucTuka 31eMeHToB VA-

28 rpymbl. A30T, paclipOCTPaHEHUE B bubnnorexa [JOK
npupoze, GU3nvIecKue U XUMHICCKUE https://m.edsoo.ru/00adeea6
CBOMCTBa

29 AmMHEaK, ero Gu3NIecKue 1 XUMHYECKHE bubmmorexa [IOK
CBOKMCTBA, MMOJYYECHUE U IPHUMEHCHUE https://m.edsoo.ru/00adf004

B lonyaenme mmmmaka, e éro ubmiorera LIOK

s T https://m.edso0.ru/00adf180
CBOMCTB»

31 A3oTHas KuCNoTa, e€ pusnyeckue u bub6nuoreka [IOK
XHUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons3oBanne HUTPATOB U CoOJIEH

30 aMMOHHS B KaUeCTBE MUHEPATbHBIX bubnunorexa [JOK
ynoopenuit. XUMHUYECKOE 3arpsi3HeCHHE https://m.edsoo.ru/00adf518
OKpYKaroIllel Cpesibl COeTMHEHUSIMHU a30Ta

B eors puamcce e ubmnorea LIOK

. https://m.edsoo.ru/00adf68a
CBOICTBa, MOJIy4YCHUE
Hcnons3zoBanue q)ocq)aTovB B Ka4eCTBE Bubmiorexa [OK
34 MUHEpaIbHBIX YA00peHuil. 3arps3Henue

MIPUPOAHON cpefbl hochaTamu

https://m.edsoo.ru/00adfc20

26


https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

Yrnepon, pacnpocTpaHeHUe B IPUPO/IE,

bu6mmoreka [JOK

3 (du3MUeCcKre M XMMUYECKUE CBOWCTBA https://m.edsoo.ru/00adfd9c
Oxcupsl yriaepona, ux Gpundeckue u
36 XHUMHUYECKHE CBOMCTBA. DKOJOTHUYECKHUE bu6mmoreka [JOK
pOOJIEMBI, CBSI3aHHBIC C OKCUIIOM YTIIEpo/ia https://m.edsoo.ru/00adfebe
(V)
37 VYronpHas KUCTIOTa U €€ COTN bubmorexa LIOK
https://m.edsoo.ru/00ae006¢
[IpakTuueckas padora Ne 4 1o Teme
38 'Trl)onyquI/Ie yrIJ)'IeKI/ICJ'IOFO rasa. bubmorexa LIOK
" https://m.edsoo.ru/00ae027e
KauecTBeHHas peakmus Ha KapOOHAT-HOH
IlepBoHavabHbIE TOHSITHS 00
39 OPIEJ.HI/I‘IGCKI/IX BEIIIECTBAX KakK O bubmorexa LIOK
https://m.edsoo.ru/00ae054e
COCIMHECHUSX YTIIepoaa
Kpemnuii u ero coequHeHus.
40 T gMamuqecxuﬁ ypoi K [nto Poccutickou bubmorexa [IOK
https://m.edsoo.ru/00ae080a
HAayKu
[IpakTudeckas padborta Ne 5. Pemenue
a1 AKCIIEPUMEHTAIIBHBIX 337124 110 TEME bubnuorexa [JOK
«Baxkneinme HeMeTalIbl U UX https://m.edsoo.ru/00ae0bf2
COCTUHCHHUS»
KonTpoibsnas padora Ne3 1o teme
42 «Bamrl){eﬁmne ieMeTanmJ 1 UX bubmorexa LIOK
https://m.edsoo.ru/00ae0e18
COCTUHCHHUS»
OO6m1as XxapakTeprUCTUKA XUMHYECKIX
43 3JIEMEHTOB — METAJUIOB. MeTajumyeckas bubmuoreka [JOK
CBSI3b M METAITMYCCKAsT KPUCTATITHYCCKAST https://m.edsoo.ru/00ae103e
pemérka. PU3n4ecKre CBOMCTBA METAJIIIOB
XHWMHUYECKHE CBOMCTBA METAJIIOB.
44 DIEKTPOXUMHUYECKUI PsiJl HAIPSIKEHUN bubmorexa LHOK
https://m.edsoo.ru/00ae1156
METAaILJIOB
45 OO6mwme cmocoOb! MOTYyYEHUsT METAILIOB. bu6mmorekxa [{JOK
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CmutaBel. Beraucienus mo YPaBHCHUSAM
XHUMHUYCCKUX peaKHHﬁ, €CJIM OJUH U3
PCarcHTOB COACPKUT IIPUMECHU

https://m.edso0.ru/00ae1156

bu6mmoreka [JOK
46 Ionsae o KOppO3HH MCTAILIOB https://m.edsoo.ru/00a91278
bubmuoreka [JOK
at [Henotnere meTanbt https://m.edsoo.ru/00ae14b2
48 Okcubl ¥ THAPOKCUIBI HATPUS U KAJIUS BH6H.HOTeKa HOK
https://m.edso0.ru/00ae14b2
49 [IlesrouHO3EMENBHBIE METAIIIIBI — KAJIBLIUNA U bubmmorexa [IOK
Marui https://m.edsoo.ru/00ae15e8
50 Baxueiimme coequHEHNS KA BH6H_HOTeKa HOK
https://m.edsoo.ru/00ae15e8
51 O00011IeHIE U CUCTEMATU3aIUs 3HAHUN
52 XKécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS BH6H,HOTeKa LHOK
https://m.eds00.ru/00ae1886
[IpakTuyeckast pabora Ne 6 o Teme
53 "YKEcTKOCTE BOJBI K METOEI €€ BH6H_HOTeKa HOK
O https://m.edsoo.ru/00aelae8
. bubnuorexa [JOK
54 Amomminii https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOMCTBA OKCHIA U bubnnorexa [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
56 Keneso https://m.edso0.ru/00ae1d86
57 Oxcupl, TuaApoKcuab! 1 coiu xenesa (1) u bubmmorexa [JOK
xenesa (111) https://m.edsoo.ru/00ae35e6
58 O00011IeHIE U CUCTEMATHU3AIUs 3HAHUH
ITpakTuyeckas pabota Ne 7. Pemenue
59 HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe bubmorexa HOK

«BaxHele MeTaljIbl U UX COSAUHCHUS»

https://m.edsoo0.ru/00ae3de8
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Brruncienus mo ypaBHEHUSIM XUMHUYECKHUX
peaKuuii, €CJIM OJIMH U3 PEAr€HTOB JaH B

bubmuoreka [JOK

| Bvmmcnemus vacoonolt tom o 1 hitps://m.eds00.1/00ae1750
MIPOJYKTa peaKiuu
61 O00011IeHrEe U cCUCTEMAaTU3ALNS 3HAHUI 1
62 Kontponbnas padota Ned o teme 1
«BakHeHlI1e MeTauIbl U UX COSTUHCHHUSI»
63 BemectBa 1 Marepuaisl B IOBCEIHEBHOM 1 bubmumorexa [IOK
JKM3HH YeIIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUECKOE 3arpsA3HEHUE OKPYIKaOIIEH 1 bubnunorexa [JOK
cpebl https://m.edsoo.ru/00ae4270
65 Posis xuMuM B pemieHU 3KOJIOTHUECKUX 1 bubnunorexa [JOK
npoOieMm https://m.edsoo.ru/00ae4270
66 PezepHbiit ypok. O0o0meHne u 1 bubmmorexa [IOK
CHCTEMATU3ALNS 3HAHUN https://m.edso0.ru/00ae0d0a
67 PesepBubiit ypok. O600111eHNE U 1 bu6mmoreka [JOK
CHCTEMaTH3alus 3HAHHUH https://m.edsoo.ru/00adb33c
68 Pesepsublit ypok. O60011eHNE 1 1 bubnnorexa [JOK
CHCTEMATU3aLMs 3HAHUI https://m.edso0.ru/00ad9ch?2
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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B ¢enepanbHBIX ¥ PpETHOHANBHBIX MPOLEAYpPaX OLCHKH KadecTBa 0Opa3oBaHHs
UCIIOJNIb3YeTCsl  MepeveHb (KoAM(UKATOp) paclpeleiCHHBIX M0 KiaccaM MpOBEPSIeMBIX
TpeOOBaHHI K pe3yJbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTENbHOI MPOrpaMMbl OCHOBHOT'O
o01iero o0pazoBaHMs U JIEMEHTOB COJEPKAHUS 10 XMMHUU.

[TpoBepsiembie TpeOOBaHUS K Pe3yabTaTaM OCBOCHHSI OCHOBHON 00pa30BaTEeIbHOM MPOTrPAMMBI

(8 ximacc)
Kon [TpoBepsieMble peAMETHBIE PE3yJIbTAaThl OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHON
poBepsieMor MporpamMMbl OCHOBHOT'O 00111er0 00pa3oBaHus
0 pe3yibTaTa
1 ITo Teme: "llepBoHayanbHbIE XUMHYECKUE TTOHITHS

11 PacKpbIBaTh CMBICI OCHOBHBIX XUMHUUYECKUX IMOHATUNA: aTOM, MOJIEKYJIa, XUMUYECKUN
AJIEMEHT, TPOCTOE BELICCTBO, CIOXHOE BEIIECTBO, CMech (OIHOpOAHAs W
HEOJIHOPO/IHAs), BAJICHTHOCTh, OTHOCHUTEJIbHAs aTOMHAs M MOJICKYJIsIpHAas Macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpDHAs Macca, MaccoBas JOJIi XHMHYECKOTO
3JIEMEHTa B COEAMHEHUH, MOJIIPHBIM 00BEM, XUMHUYECKasl peakiys, Kiaccupukaus
peaKImii: peakmuyd COSAMHEHUS, PEAKIHU pA3JIOKEHHs, pPEaKIWd 3aMeUICHuS,
peakiuu 0OMEeHa, 3K30- U SHAOTEPMHUECKUE PeaKluu, TeIIoBoi 3¢ddekr peaximy,
pacTBOp, MaccoBas JIoJis BeniecTBa (IMPOLEHTHAs] KOHIIGHTPAIHs) B PaCTBOPE

1.2 WITIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHYECKHUX IMOHATUN U NMPUMEHATH 3TH
TIOHATHS TIPU ONMCAHUY BEIIECTB U MX MPEBPaICHUH

1.3 UCTIOJB30BAaTh XUMHUYECKYI0O CHUMBOJHKY ISl COCTaBJICHUS (POpPMYN BEIIECTB M
YpaBHEHUN XUMUYECKUX PEAKIUI

14 pacKphIBaTh CMBICI 3aKOHOB COXPAHEHHWs MAacChl BEIIECTB, MOCTOSTHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHOTO YYEHHMs], 3aKOHa ABOTaJpo

1.5 OTIPEJIENIATh BAJIGHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COCMHEHUSX

1.6 K1accu(UIUPOBATh XUMHUYECKHE peakiuu (M0 YHCIy M COCTaBYy YYaCTBYIOLIMX B
peaKIny BEUIECTB, O TEIUIOBOMY 3 dekTy)

1.7 BBIUUCJIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB

1.8 BBIUUCIISITH MACCOBYIO JOJIF0 XUMHUYECKOTO AJIEMEHTA 10 (hOpMyJie COCTMHEHH,

1.9 BBIUUCIIATH MACCOBYIO JIOJIIO BENIECTBA B PACTBOPE

1.10 NPUMEHATh €CTECTBEHHO-HAYYHbIE METOABI MO3HaHMS - HAOIOJCHHE, U3MEpEHHE,
MOJICITMPOBAHKE, SKCIIEPUMEHT (peabHbIN M MBICIICHHBIH)

2 ITo Teme: "BakHelue npeacTaBUTeNIM HEOPTraHUYECKUX BEIIECTB"

2.1 PacKphIBaTh CMBICTI OCHOBHBIX XWMHYECKHUX MOHSATHIH. OKCHI, KACIOTa, OCHOBAHHE,
COJIb

2.2 OTIPENIeNIATh NMPUHAJICKHOCTh BEIIECTB K OMPENENIEHHOMY KIIAacCy COEIMHEHHH IO
dbopmynam

2.3 KJ1acCU(UIIMPOBATh HEOPTaHUYECKUE BEIIECTBA

2.4 XapaKTepu3oBaTh (OMUCHIBATh) OOIIME XUMHYECKHAE CBOWMCTBA BEIECTB Pa3IHMYHBIX
KIIACCOB, TOATBEPXKAAas ONHCAaHUE MPHUMEPAMH MOJEKYJSPHBIX  YpaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEaKIHi

2.5 MIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT MX Kau€CTBEHHOT'O COCTaBa,
BO3MOKHOCTH MPOTEKAHHUS XUMHYECKUX TPEBPANICHUN B Pa3IMYHBIX YCIOBHUIX

2.6 ClIeZIOBaTh MpaBWJIaM TIOJb30BAHUS XHUMHUYECKOH TMOCyAOH u J1abopaTOPHBIM

o0opyIoBaHHEM, a TaKXKe MpaBHJIaM OOpaIeHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMH TI0 BBIIIOJIHEHUIO JAa0OPATOPHBIX XHMHYECKHX OIBITOB IO
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HOJIYYCHUIO W COOMpAHMIO Ta3000pa3sHBIX BeleCTB (BOXOpOJAa M KHUCIOPOXA),
HPUTOTOBJICHHIO PACTBOPOB C ONpPEICIEHHOH MAacCOBOM JOJeil pacTBOPEHHOrO
BEIIECTBA, IUIAHUPOBATh M  MNPOBOAUTH  XMUMHUYECKHUE OKCIECPHUMEHTHI IO
PacIO3HaBaHHIO PACTBOPOB LIETOYEH M KUCIOT C MIOMOIIbI0 MHIUKATOPOB (JIAKMYC,
deHonpTanenH, METHIOPAHX U PYyTrHe)

2.7 MIPOBOJIUTH PACUYETHI 10 YPABHEHUIO XMMUYECKON peakuu
3 IIo Teme: "llepuonnueckuii 3axkoH u Ilepumoauueckas cucTeMa XHMHUYECKUX
anementoB .M. MenneneeBa. CrpoeHne aroMoB. XUMHUYECKas  CBA3b.
OKHCINTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH
3.1 pPacCKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX IMOHATHUM: SIPO aToOMa, SJIEKTPOHHBIM
CIIOM aroma, aTOMHas OpOHTallb, palyC aroMa, XMMHUYecKas CBfA3b, MOJIApHAS U
HETOJISIPHAsT KOBAJEHTHAsl CBsI3b, A3JIEKTPOOTPUIATEIHHOCTh, MOHHAs CBSI3b, MOH,
KaTHOH, aHUOH, CTENI€Hb OKUCJICHUS
3.2 KJIACCU(PUITUPOBATH XUMHUECKHE DJIEMEHTHI
3.3 OMUCHIBATHh U XapakTepu3oBaTh Tabmuunyio ¢opmy I[leprognueckoit cucTeMsl
XMMHYECKUX DJICMEHTOB. pa3jinyarh MOHATUS ''TiaBHas mnoarpymmna (A-rpymma)’ u
"no6ounas noarpynmna (b-rpymmna)”, "Mansie” u "6osbIime"” TepHoIbI
34 packpsiBaTh cMbica [lepuoanueckoro 3akona [[.JI. MenaeneeBa: 1€eMOHCTPUPOBATH
[MOHUMAHHE MEPUOJNYECKON 3aBUCHUMOCTU CBOWCTB XMMHMUYECKHX 3JIEMEHTOB OT HX
nostoxkeHus B [lepuogndeckoil cucreme
35 COOTHOCHUTH 0003HAYCHHS, KOTOpble UMEOTCs B Tabnwuile "'Tlepuoguueckas cucrema
xuMuyeckux snemeHtoB J[.M. MenneneeBa" ¢ YHCIOBBIMU XapaKTEpUCTUKAMU
CTPOCHHSI aTOMOB XHMHYECKHX 3JIEMEHTOB (cocTaB W 3apsj sapa, oOIee YHcio
AJICKTPOHOB U PACIPEICIICHHE UX 10 AJIEKTPOHHBIM CIIOSIM)
3.6 OTIPE/ICIISATH CTETNIEHb OKUCIICHHS PJIEMEHTOB B OMHAPHBIX COSTMHEHMSIX
3.7 OTPENIENIATh BHJ XMMHUYECKON CBs3M (KOBaJGHTHAs M WOHHAs) B HEOPTaHUYECKUX
COETMHEHMSIX
[TpoBepsiembie 37IeMEHTHI coepkanust (8 Kmace)
Kon IIpoBepsieMblii JIEMEHT CONEpKAHUS
1 IlepBoHavasIbHbIE XUMUYECKHE TOHATHUS
1.1 IIpenmer xumuu. Ponb XMMUM B KU3HU Ye€JIOBEKa. XUMHS B CUCTeMe Hayk. Tema u
BelecTBa. Pu3nuecKkue CBOMCTBA BEIIECTB. ATperaTHOE COCTOSIHUE BEIIECTB
1.2 [TonsiTue o Meromax moO3HaHMS B XuUMUU. YucThle BemectBa u cMmecH. CrocoObI
paseseHust CMecen
1.3 ATOMBI ¥ MOJIEKYJIbI. XUMHUYECKHE 3JIeMEHTHl. CHMBOJIBI XUMHUYECKHX JJIEMEHTOB.
IIpocThie u cioXxHbIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YYEHUE
1.4 Xumuyeckass ¢opMyna. BaneHTHOCTP aTOMOB XMMHMYECKHUX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemecTB. OTHocHTeNnbHas aroMHas macca. OTHOCUTEIbHas
MOJIEKYJISIpHas Macca. MaccoBas J10JIsI XMMHYECKOTO 3JIEMEHTA B COSAMHEHU N
15 KomnuectBo BemectBa. Monbs. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA, MAcChl U
yrclia CTPYKTYPHBIX €AWHUII BemiecTBa. Pacu€Tel mo Qopmynam XUMHYECKHX
COETMHEHU N
1.6 ®u3nuecKkue U XUMMUYECKHE SIBJICHUS. XHUMHUECKas peakuus U e€ MpHU3HAKU. 3aKOH
COXpaHEHHUs MacChl BEIIECTB. XUMHUYECKHE ypaBHeHUs. Kiaccudukanms XuMHUIecKux
peakimii (CoeIMHEHMsI, Pa3JIOKEHHsI, 3aMEIICHUs, 0OMeHa)
1.7 XUMUYECKUN HSKCIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOM TOCYAOW, C MpaBUiIaMU

paboThl B mabopaTopuu U mpuéMamu oOpalieHus C JIAOOPATOPHBIM 000PYAOBAHHEM,
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U3y4eHHE M OINMUCaHue (PU3MYCCKMX CBOKMCTB 0Opa3OB HEOPraHMYCCKHX BEIIECTB,
HaOmoeHne ¢u3nyeckux (IUIaBJIeHHE BOCKA, TasHUE JbJa, pacTUpaHHe caxapa B
CTYIIKE, KHUICHME W KOHJEHCALUsA BOJAbI) W XHUMHYECKUX (TOpCHHE CBEYH,
NpPOKaJMBAHUE MEIHOW MPOBOJOKH, B3aUMOJCHCTBHEC Mejla C KHCIIOTOM) SIBJICHUI,
HAOJII0/ICHUE U ONHCAHUE MIPU3HAKOB MPOTEKAHUS XMMHUYCCKUX peakiuil (pasioxeHue
caxapa, B3aUMOJICUCTBHE CEpPHOM KHCIOTHI C XJOPHIOM Oapus, pa3jioKeHHE
rugpokcuaa Meau(ll) mpu HarpeBaHWM, B3aMMOJCHCTBHE KeJie3a C PacTBOPOM COJIU
memu(ll), wu3ydenue crmocoOOB pasieieHus cmeceid (C  TOMOIINBI0 MarHuTa,
GuIbTpOBaHKE, BhIMAPHUBAHKE, JUCTHILIINS, XpoMaTorpadus), MPOBEICHUE OYNCTKU
MOBapeHHON COJIM, HAOJIOJACHUE M OIKMCAHHWE pPE3yJIbTATOB IPOBEACHUS OIIbITa,
WUTIOCTPUPYIOIIET0 3aKOH COXPAHEHWsI MacChl, CO3JaHUE MOJCICH MOJIEKYII
(1rapocTepIKHEBBIX )

Baxueiine npeacTaBUTeNIM HEOPraHMYECKUX BEIIECTB

2.1

Bo3nyx - cmech razoB. CoctaB Bo3ayxa. Kuciopoa - 3leMEHT M MPOCTOE BEIIECTBO.
Haxoxenue kuciopoja B npupoje, GU3N4ecKue U XUMHUYECKUE CBOWCTBA (peakiuu
ropenust). Okcuapl. [IpuMenenue kucinopoga. CrnocoObl MOMYYSHHST KHCIOpoJa B
naboparopur M HpOMbILUIEHHOCTH. KpyroBopor kucioposna B npupone. O30H -
AJUTOTPOMHASI MOAM(UKAIUS KUCIOPOIa

2.2

TernoBoil 3 GeKT XUMHUECKOW peakiuy, TePMOXUMHYECKHE YpPaBHEHHUS, 9K30- U
SHAOTEPMHUUYECKHE peakuuu. TOoIUMBO: yrolb M METaH. 3arpsi3HEHUE BO3AYXa,
yCHJIeHHe TapHUKOBOro 3(dexra, pa3pylieHre 030HOBOTO CIIOs

2.3

Bomopon - anemeHT M mpocroe BemiecTBO. HaxoskneHue Bogopoga B IPHUPOJIE,
¢du3nvecKue U XUMUYECKUE CBOIMCTBA, MPUMEHEHHE, CIIOCOOBI MoiydeHus. Kucnorer u
CoJH

2.4

MossipHblii 00bEM ra30B. Pacy€Thl Mo XMMHUYECKUM YpaBHEHHSIM

2.5

®usnueckue cBoicTBa BOAbl. Boma kak pactBopurens. PactBopsl. HacwleHHblE H
HEHACBIIICHHBIE pacTBOpbl. PacTBOopuMOCTh BemecTB B Boge. MaccoBas 1ois
BElIECTBA B pacTBOpe. XUMHUECKHe cBoiicTBa Bojabl. OcHoBaHMs. Ponb pacTBOpoB B
IpUpOJE W B JKU3HM deloBeKa. KpyroBopor BoAbsl B MPHUPOAE. 3arpsi3HEHUE
IpUPOIHBIX BoA. OXpaHa M OYMCTKA NPUPOIHBIX BOJ

2.6

Knaccudukanus Heopranmueckux coenuHeHuid. Oxcunpl. Knaccuduxanus okcuaos:
coneoOpasyromniie (OCHOBHBIC, KHCIOTHBIC, aM(OTEpHBIE) M HECcoIeo0pasyrolHe.
Homenknarypa okcuzoB. @usnueckue U XMMHUYECKHe CBOicTBa okcuaoB. [Tomyuenue
OKCHI0B

2.7

OcuoBanus. Knaccudukanus ocHoBaHMiA: MIENOYM M HEPACTBOPUMBIC OCHOBAHUS.
Homenknarypa ocHoBanuil. Dusnueckne W XHUMHUYECKHME CBOMCTBA OCHOBAHUU.
ITonydyeHne 0CHOBaHMI

2.8

Kucnorel. Kmaccudpukamuss xucmor. Homenknatypa xucinor. Pusumueckne u
XUMHYECKHE CBOMCTBA KUCHOT. Psan akruBHocTn MmetaiuioB H.H. bekerosa. [Tonyuenue
KHUCIIOT

2.9

Comu. Homenknatypa coineid. @u3ndeckue u XuMuueckue cBoictBa coneid. [lomyuenue
coien

2.10

I'ereTmueckas cBSI3b MCXKAY KilaCCaMU HECOPraHNYCCKUX CO@)II/IHGHI/Iﬁ

211

XUMHUYECKUAN DKCIEPUMEHT: KaueCTBEHHOE OMpEAETICHHE COAEpKaHHs KHCIOPOaa B
BO3/yXe, TOJyYeHHe, COOMpaHue, pacro3HaBaHHE W W3ydeHHE CBOWCTB KHCIIOPOJA,
HaOJIFO/ICHHE B3aUMOJICHCTBUS BEIIECTB C KHUCIOPOJOM M YCIIOBHUS BO3HHUKHOBEHHS W
TpEeKpaIeHust Topenust (mokapa), O3HAKOMJICHHE ¢ 00pa3lamMu OKCHIOB M OIHMCAHUE
WX CBOWCTB, TOJIy4CHHE, COOMpaHUE, paclio3HaBaHWE W W3yYCHHE CBOWCTB BOJIOPOA
(ropenune), B3aumogeiictBue Bogopoga ¢ okcuaom  memu(ll)  (Bo3amokHO
HUCITIOJIB30BAaHUC BI/II[eOMaTepI/IaHOB), HaGHIO,Z[eHI/Ie 06pa3110B BCIIECCTB KOJINYECTBOM 1
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MOJb, HCCIIEIOBAHUE OCOOCHHOCTEH  pacTBOpEHHs BELIECTB C  pa3jIn4yHOU
pPAacTBOPUMOCTBIO, TPUTOTOBJICHHE PACTBOPOB C OMNPEACIEHHONH MaccOBOW JoJei
pPacTBOPEHHOTO BELICCTBA, B3aUMOJACHCTBHE BOABI C MeTaUIaMU (HATPHEM H
KasbIpeM) (BO3MOXKHO HCIIOJIb30BAaHHUE BHICOMATEPUAIIOB), ONPEICIICHUE PacTBOPOB
KUCJIOT W IIeJo4ell ¢ MOMOIIbI0 HMHJIMKATOPOB, HCCIEIOBaHHE 00pa3loB
HEOPraHMYECKUX BEIIECTB DPA3IMYHBIX KIJIACCOB, HAOIOAECHHE HM3MEHEHHS OKPACKU
MH/IMKATOPOB B PAcTBOPax KHUCJIOT W LIENOYeH, M3ydeHHE B3aMMOACHUCTBUS OKCHA
meau(ll) ¢ pacTBOpoM CcepHOIl KHCIOTBI, KHCJIOT C METaUIaMH, peaKiuii
HEUTpanu3aluy, T[OJyueHHEe HEepaCTBOPUMBIX OCHOBAHHM, BBITECHEHHE OJHOTO
MeTajia JPYTUM M3 pacTBOpa COJIM, PEIICHHWE IKCIIEPUMEHTAIBHBIX 33Jad IO TeMe
"Baknelinme kj1accbl HEOPraHMYECKUX COCTUHEHUH

[lepuonnueckuii 3akoH u Ilepumoaundeckass cucrema XuMu4eckux ssemeHToB JI.M.
Menaeneena. Crpoenue  atomoB.  XHUMHYECKasi  CBS3b. OKHCIUTENTHHO-
BOCCTAHOBUTEJIbHBIC PEAKITUU

3.1

[lepBbie TOMBITKH KiIacCU(UKALUU XUMHUYECKUX JJIeMeHTOB. [loHATHE O rpymmax
CXOIHBIX JJIeMEHTOB (LIEJOYHBIE W MICJIOYHO3EMEIbHBIC METAlUIbl, TaJOrCHBbI,
WHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpPBIC 00pa3yoT aM(pOTEPHBIC OKCHIBI M THIPOKCH/IbI

3.2

Ilepuonnueckuii 3akoH. llepumoamyeckas cucrema xumuueckux snemeHtoB .M.
MenpeneeBa. KopoTkomepuomnas w aiuHHONEepuonHas ¢opMbl [lepuoanyeckoit
cucteMbl xumudeckux oanemeHtoB J[.MI. MenneneeBa. Ilepuogel u  rpynmsl.
DU3NYECKUI CMBICIT TOPSIAKOBOIO HOMEPA, HOMEPOB MEPUOA U TPYIIIIBI AJIEMEHTA

3.3

Crpoenue aromoB. CocrtaB aToMHbIX saep. W3oromsl. Onekrponsl. CrpoeHue
3JIEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XumMHueckux 3neMeHToB [leproanueckoi
cucrembl J[.MI. Menneneea. XapakTepUCTHKAa XUMHUYECKOIO DJJEMEHTa II0 €ro
nosioxkenuto B Ilepuognueckoit cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTH  M3MEHEHMsI  paauyca  aTOMOB  XMMHMUYECKHX  JJEMEHTOB,
METAINIMYECKMX U HEMETAJNINYECKUX CBOMCTB IO IpynnaMm M INepuojaM. 3HaueHUe
Ilepnonnueckoro 3akoHa u IleproanMdeckoil CHCTEMBl XMMHYECKUX JJIEMEHTOB JUIS
pa3BuTUsA HayKu U npakTtuku. .M. Menzenees - y4€HbIN U TpaKJaHUH

3.5

Xumudeckass  cBs3b.  KoBanmeHTHas — (mojsipHass W HEMOJSIPHAs)  CBSI3b.
DNEKTPOOTPULIATEILHOCTh XUMUYECKUX 311EMEHTOB. MIOHHAas CBS3b

3.6

Crenenb oxuciaeHusa. OKHUCIUTEIHLHO-BOCCTAHOBHUTCILHEBIE pcaKkuuu. HpOHCCCBI
OKHUCJICHUS B BOCCTaHOBIICHUS. OKUCIUTENN U BOCCTAHOBUTEIHN

3.7

XUMHUYECKUN SKCIIEPUMEHT. U3y4eHHEe 0O0pasIoB BEMIECTB METAJJIOB U HEMETAJJIOB,
B3aUMOJICMCTBUE TUJPOKCUAA LIMHKA C PACTBOPAMM KHUCJIOT M ILIEJIOYeH, MPOBEICHUE
OTIBITOB, WJUTIOCTPUPYIOIIUX MPUMEPHI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUMA
(ropeHue, peakiyu pa3ioKeHUs!, COSTUHCHNU)

HpOBepHeMBIC TpC6OBaHI/I$I K pE3yJjibTaTaM OCBOCHUA OCHOBHOH O6pa3OBaTCHBHOﬁ nporpamMmal

(9 xumacc)
Kox [TpoBepsieMbIe TTpeIMETHBIC PE3yJIbTAThI OCBOCHUS OCHOBHOH 00pa30BaTeILHOM
MIPOBEPSIEMO MPOrpaMMbI OCHOBHOT'O 00IIIETO 00pa30BaHUS
ro
pe3ynbTarta
1 ITo Teme: "BemecTBo 1 xuMudeckasi peakius'
1.1 pPacKphIBaTh CMBIC] OCHOBHBIX XUMHYECKHX TIOHATHW: PAaCTBOP, JJICKTPOJIUTHI,

HEDJIEKTPOIUTHI, JJIEKTPOIUTHYECKAsT ITUCCOIMAIUS, PEaKlUu WMOHHOTO OOMEHa,
KaTajau3aTop, XHUMHUYECKOe paBHOBECHE, OOpaTHMble W HEOOpaTUMbIE pEaKIIMH,
OKHCIIUTEIbHO-BOCCTAHOBUTEINIbHBIE ~ PEAKIUH,  OKHCIUTEIb,  BOCCTAHOBUTEID,
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OKHCIICHHE M BOCCTAaHOBJICHHE, QIJIOTPONHs, aM(OTEepHOCTh, XUMHUYECKas CBA3b
(koBaneHTHAsl, WOHHAs, METAJUIMYECKas), KPHCTAJUTMYeCKas peIETKa, CIUIaBBl,
CKOPOCTh XUMHUYECKOU peaKIuu

1.2

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMYECKHMX IOHATUH M NPUMEHSTH 3TU
MIOHATUS ITPU ONMCAHUM BELIECTB U UX NPEBPALICHUN

1.3

COCTaBJIATh YPaBHEHMS JICKTPOIMTHUECKON ITUCCOLMALUN KUCIIOT, IIEJIOUYEH U COJIEH,
IIOJIHBIE U COKPALIEHHBIE YPAaBHEHUS pEeaKIMii HOHHOrO 0OMEHa

1.4

PaCKpbIBaTh CYIMIHOCTb OKHUCIUTCIIBHO-BOCCTAHOBHUTCIIbHBIX peaKL[I/Iﬁ mocpcaACTBOM
COCTAaBJICHUS 3JICKTPOHHOI'O 0ajaHca 3THUX peaKL{I/Iﬁ

1.5

IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XMMUYECKON peakuu

ITo TemaMm: "HemeTaiuiel 1 X coequaeHus” U "MeTaiibl U UX COEQUHEHUT"

2.1

Xapaktepu3oBarh (OMHCHIBaTh) OO0WIME W clelH(DUYECKUE XHMHUYECKUE CBOWCTBA
IIPOCTBHIX U CIIOKHBIX BEIIECTB, NOATBEP)KAAsA ONMCAHUE IPUMEPAMU MOJIEKYIISAPHBIX U
VMOHHBIX YPaBHEHUHN COOTBETCTBYIOIIMX XUMMUYECKUX PEAKIUN

2.2

COCTaBJIAATh YpPaBHCHUA peaKHHﬁ, MMOATBCPKKAAIUX CYIIECTBOBAHUC reHeTHYeCKOM
CBA3H MCIKAY BCIICCTBAMHU Pa3JINYHBIX KJIIACCOB

2.3

IIPOIrHO3UPOBATH CBOMCTBA BCUICCTB B 3aBHUCUMOCTH OT HUX CTPOCHHA, BO3MOXKXHOCTHU
MPOTCKAHUA XUMHYCCKUX HpCBpaHICHI/Iﬁ B Pa3JIMYHBIX YCIIOBUAX

2.4

cleoBaTh IMpaBWJIaM TOJb30BAaHUS XUMHYECKOM TMOCYyIo U 1abopaTOpHBIM
00OpyIOBaHHEM, a TaKKe MpaBWIaM OOpallleHUs] C BEUIECTBAMH B COOTBETCTBUH C
WHCTPYKIHUSMHU IO BBHIOJHEHHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOTYyYEHHUIO
¥ cOOMpaHMIO Ia3000pa3HbIX BEleCTB (aMMHaKa M YIIICKHUCIIOro rasa)

2.5

MIPOBOJIUTh PEAKIIMH, TMOATBEPKAAONINE KAaU€CTBEHHBIM COCTaB Pa3IMYHBIX BEUIECTB!
pacrmo3HaBaTh ONBITHBIM MyTEM XJIOpPUA-, OpoMHI-, MOAMI-, KapOoHat-, (ocdar-,
CUJIMKAT-, CyJib(aT-, TUIPOKCUI-UOHBI, KATHOHBI aMMOHHUS, HOHBI H3yYEHHBIX
METaJUIOB, IPUCYTCTBYIONINE B BOJAHBIX PACTBOPAX HEOPTAaHMYECKUX BEIIECTB

ITo Teme: "Xumus u okpyxaromas cpena”

3.1

PacCKpbIBATb CMBICII OCHOBHBIX XHMHYCCKUX MOHATHUH: HI[K BCIICCTBA, KOPpPO3HUA
MCTAIJIOB

3.2

IIPUMEHATH OCHOBHBIE OIEPALIMHA MBICIMTEIBHOW NEATENBHOCTH - AHAJIW3 U CHUHTE3,
CpaBHEHME, 0000IleHNe, CHUCTEeMATHU3allMi0, BBISBICHUE MNPUYUHHO-CIIEICTBEHHBIX
CBA3E€HM - JUISI U3YYEHHs CBOWCTB BELIECTB U XUMHUYECKUX PpEAKLUUH; €CTECTBEHHO-
Hay4yHble METOJAbl TIO3HaHUS - HaONIOJIGHME, U3MEpPEHHe, MOJEIINPOBAHNUE,
IKCIIEPHUMEHT (peasIbHbIH 1 MBICICHHbIH)

[TpoBepsiemble 31eMeHTHI coaepkanus (9 kiacc)

Kon

HpOBepHCMHﬁ QJICMCHT COACPIKAHUSA

BemectBo 1 xumnueckas peakuus. [loBropenue

11

Ilepuonnueckuii 3akoH. llepmoamyeckas cucrtema xumuueckux snemeHtoB JI.M.
MenneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B U3BMEHEHUU CBOWCTB XUMHYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPUOIOB, KAIHS, KAIBIUSI U UX COCIMHEHN B COOTBETCTBUU
C TTOJIOKEHUEM 2JIEMEHTOB B [leproInyecKoi CUCTEME U CTPOCHUEM UX aTOMOB

1.2

CTpoeHue BelecTBa: BHJIBI XMMHYECKON CBSI3U. THIBI KPUCTAUIMYECKUX PEMIETOK,
3aBUCUMOCTb CBOMCTB BELIECTBA OT THUIIA KPUCTAUIMYECKOM PEMIETKA W BHIA
xuMudeckon cBsi3u. Kiaccudukanuss ¥ HOMEHKJIaTypa HEOPTaHMYECKUX BEIECTB
(MexxyHapoaHas M TpUBHAJIbHAS). XMMHUYECKHE CBONCTBA BEIECTB, OTHOCSAIIMXCS K
pazIM4YHBIM ~ KjaccaM  HEOPraHWYECKMX  COEJUHEHUM, TEeHETHYecKas  CBS3b
HEOPraHWYECKUX BELIECTB

34




1.3

Knaccudukanusi XMMHUYECKUX PEAKLUUi M0 pa3iM4yHbIM Tpu3HakaMm (M0 4YuCIy |
COCTaBy y4YacTBYIOIIMX B PEaKIMH BELIECTB, 10 TEMIOBOMY 3(P(eKTy, 10 U3MEHEHUIO
CTETIEHEH OKHCIICHUS XHWMHYECKHUX DJEMEHTOB, IO O0OpaTUMOCTH, IO YYaCTHIO
KaTanu3aropa). DK30- U JHIOTCPMUYECKHE PEaKIUH, TEPMOXHMHUYECKUE YPABHCHUSI.
IToHsiTHE O CKOPOCTH XMMHUYECKOU pEaKIINU

14

[Tonsitue 00 o0OpaTUMBIX M HEOOPATUMBIX XHUMHUYECKUX peakuusx. llonsrue o
TOMOTEHHBIX M TETEPOTeHHBIX peakiusax. [loHsTHE O XHMMHYECKOM pPaBHOBECHHU.
@DakTopHl, BIAUIIONIME HA CKOPOCTh XUMUYECKON PEaKIMK U MOJI0KEHHE XUMHUECKOTO
paBHOBECHSI

1.5

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIMH, AJIEKTPOHHBIA OajaHC OKUCIUTEIbHO-
BOCCTAaHOBUTEIbHOU peaKuuu. CocraBnenue YpaBHEHU U OKHCIIMUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEaKIUH C HCIIOJIb30BAHUEM METO/Ia SJIEKTPOHHOTO OanaHca

1.6

Teopusi BIEKTPOIUTUYECKON AUCCOLUALMHU. DJIEKTPOJIUTBI W HEDJICKTPOJIUTHI.
Katnonbl, anmoHbl. MexaHu3M AUCCOLNMALIMM BEUIECTB C pAa3JIMYHBIMU BHIAMH
xuMuueckor cBsa3u. CreneHb aucconpanuu. CuibHbIE W CIaOble AJICKTPOJIUTHI.
Peakiiuu nonHoro oOMeHa. YciaoBusi MpOTEKaHUsl peakluii HOHHOTO OOMEHa, MOJTHBIC
U COKpalll€HHbIC NOHHbIE YpaBHEHUsI peakiuil. CBOICTBA KUCIOT, OCHOBAaHUM U COJIEH
B CBETE MPEJCTaBICHUNA OO0 OIEKTPONIUTHUECKOW mucconuanuu. KadecTBeHHBIE
peakuun Ha MOoHBI. [loHsATHE O THAPOIU3E COoJIei

1.7

XUMUYECKUN SKCIEPUMEHT. O3HAKOMJICHHE C MOJEIISIMU KPHCTAJUIMYECKUX PEIETOK
HCOPraHMYECKUX BEINECTB - METAUIOB U HemeTauioB (rpadura u anmasa), CIOKHBIX
BEIICCTB (XJIOpUIa HATPHsl); HCCIACIOBAHWE 3aBHCHMOCTH CKOPOCTH XHMHYECKON
pPEaKIMK OT BO3JICUCTBHUS PA3IMYHBIX (AaKTOPOB; MUCCIICIOBAHHUE DJIECKTPOIPOBOIHOCTH
pPacTBOPOB BEIIECTB, MpoOIecca TUCCOLMAIIMN KHCIOT, MICI0oUYeH U cosell (BO3MOYKHO
UCIIOJIb30BAHUE  BUICOMATEPHATIOB);, MPOBEACHHE OMBITOB, HIUTIOCTPUPYIOMIHX
NpU3HAKA TPOTEKAHUS peakiuii HOHHOTO oOMeHa (0Opa3oBaHHME OCajKa, BBIICICHUE
rasa, oOpa30oBaHHE BOJbI); OIMBITOB, HJUTIOCTPHUPYIONIMX MPUMEPHI OKHUCIUTEIHHO-
BOCCTAHOBUTEIIbHBIX peakiuii (ropeHue, peakiud pPas3IoKEHUs, COCIUHCHHUSA);
pacro3HaBaHUE HEOPraHWYECKUX BEIIECTB C IMOMOLIBIO KAYECTBEHHBIX PEAKLUW Ha
VOHBI; PEIIEHNE SKCIIEPUMEHTAIbHBIX 3a]1a4

HewmeTamiel 1 UX coOeIMHEHUS

2.1

OO6mas xapakTepucTuka rajoreHoB. OcoOEHHOCTH CTPOEHUS aTOMOB, XapaKTEpHbIE
crernieHd okucineHus. CTpoeHHMe W (U3MUECKHE CBOICTBa NPOCTHIX BEIIECTB -
raJjoreHoB. XMMHUYECKUE CBOICTBA Ha MpUMepe XJyiopa (B3auMOICHCTBHE C METAITAMH,
HEeMeTaJUTaMH, [IeJI04aMu). XJI0OPOBOAOPOI.

ConsiHast KMCIIOTa, XMMHUYECKHE CBOWCTBA, MOJIyYeHHe, IpuMeHeHue. JlelicTBue xiaopa
Y XJIOPOBOAOPOJa Ha OpraHM3M uejoBeKa. BaxkHeine XIopuasl U UX HaXOXKACHHUE B
pupoJie

2.2

O6mas xapaktepuctuka s1eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHbIe cTeneHn OkKucieHus. CTpoeHue W (pU3HUYecKHe CBOWCTBA MPOCTHIX
BEIIECTB - KHUCIIOPOJa U Cepbl. AJUIOTPOINHBIE MOAU(DUKALUN KUCIOPOJAa U CEPBL.
XuMmuyeckue cBoiictBa cepbl. CepoBOAOPO, CTpoeHHE, (PU3NYECKUE U XMUMHUYECKHE
cBoiicTBa. OKCHUIIBI Cepbl KaK MPEJCTaBUTENN KHCIOTHBIX OKCHIOB. CepHas KUCIOTA,
bu3nyeckre ¥ XUMHUYECKHE CBOMCTBa (0OIIME KakK MPEJCTABUTENS Kiacca KHUCIOT U
cnemuduyeckne). XUMHUUECKHE pEaKIMW, JIekKallke B OCHOBE IPOMBIIIICHHOTO
cnocoba momydyeHus: cepHod KkucioThl. [Ipumenenune. Conu cepHOW KHUCIOTHI,
KadecTBEHHass peakuusi Ha cynbpaT-uoH. HaxoxaeHue cepbl M €€ COEAMHEHUI B
npupoge. XHMMHUYECKOE 3arps3HEHUE OKPY)KAIOLIEH Cpeabl COCIUHEHMSMU CEpbl
(kMCTIOTHBIE — TOKIH, 3arps3HEHHE BO3AyXa H  BOJOEMOB), CIOCOOBI  €ro
PEJOTBPALICHUS
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2.3

O6mas xapakrepuctuka 3yeMeHToB VIA-rpymnmbl. OcoO€HHOCTH CTPOEHMSI aTOMOB,
XapaKTepHbIE€ CTENEHNU OKUCIIEHUs. A30T, paclpoCTpaHeHue B pUpoje, GU3nUYecKue u
XHUMHYECKHE cBoiicTBa. KpyroBopor azora B mpupoje. AMMHAK, €ro (hpu3nyeckue u
XMMHMYECKHE CBOWCTBA, NOJy4YeHHe U npuMeHeHue. Conu aMMOHMS, UX (U3NUECKue u
XMMHUYECKHE CBOICTBA, NpuUMeHeHHe. KauecTBeHHass peakuuss Ha HMOHBI aMMOHMSL.
A3oTHas KucloTa, e€ monyvyeHue, (pU3NYECKHe U XUMHYECKUE CBOWCTBa (0OmIMEe Kak
NpE/ICTABUTENIS KJIacca KUCIOT U crierduyeckue). Vcrmob30BaHue HUTPATOB U COJIEH
aMMOHHUSI B KayecTBE MHHEpalbHbIX yA0OpeHHil. XuMuyeckoe 3arps3HeHue
OKpYKaIoIIel Cpebl COSTMHEHUSIMH a30Ta (KUCIIOTHBIC JOXKIH, 3arpsI3HCHUE BO3yXa,
HI0YBBI ¥ BOJJOEMOB)

2.4

®ocdop, amnorponnbie Moaupukanmu ¢pochopa, ¢GUNUECKHE U XHMUYECKHE
coiictBa. Okcun dochopa(V) u dbochopras kucimora, GU3NIECKHE W XUMHUYECKHE
cBoiicTBa, momydeHue. Vcmomnb3oBanue ¢ocdaroB B KauecTBe MHUHEPAIBHBIX
ynobpenuit

2.5

O6mas xapakrtepuctuka 3yeMeHToB |IVA-rpymnmbl. OcoO€HHOCTH CTPOEHMSI aTOMOB,
XapakTepHble CTENEHM OKUCIEHUS. YTJIepoJ, aJIOTPONHbIE  MOIU(HUKALMH,
pacrpocTpaHeHue B TpUpoAe, (PU3MuecKkrue U XUMHUYECKHE CBOMCTBA. AACOpOIus.
Kpyrosopot yriepoga B npupoje. Okcuabl yriaepoja, ux (Gpusnyeckue u XuMu4eckue
CBOICTBa, [JEHUCTBUE HA JKUBbIE OpraHU3MBbl, I[IOJIy4EHHE U IPUMEHEHUE.
DKojoruueckue mnpoOieMsl, CBsi3aHHble ¢ okcugoMm yraepoxa (IV); rumoresa
rJ100abHOTO TOTEIUICHHs KIMMaTa, MapHUKOBBIA 3¢ ¢eKT. YroapbHas KUCIOTa U e
COlM, MX (U3MUEeCKHe U XHMMHUYECKHE CBOWCTBA, IOJYy4YE€HHE U IPUMEHEHHE.
KauecTBenHnast peakuusi Ha KapOoHaT-vOHBL lcmonb3oBaHue KapOOHAaTOB B OBITY,
MEIMIMHE, TPOMBIIIJICHHOCTH U CEJIbCKOM X03IHCTBE

2.6

HepBOHa‘IaJ'IBHBIG IIOHATHS 00 OpTraHUYCCKUX BCIICCTBAX KAK O COCAMHCHHUAX YTJICpOda
(MeTaH, 9TaH, 3TUJICH, AlICTUJICH, 3TAHOJI, INIMOCPUH, YKCyCHAas KI/ICHOTa). Hx cocrtaB u
XUMHUYCCKOE CTPOCHHC. IlonaTne 0 OHOTOTMYECKH BaXKHBIX BCIICCTBAX:. XKUpax,
6CJ'IKaX, yriieBoaax - M HUX PpOJA B KHU3HU YCIIOBCKA. MaTepI/IaHBHOe CINHCTBO
OpPTraHNYCCKUX U HCOPTraHNYCCKUX COC)II/IHGHI/Iﬁ

2.7

Kpemuuii, ero ¢usnyeckue M XHMHUYECKHME CBOMCTBA, IMOJIyY€HHE M IPUMEHEHUE.
CoenuHenus kpemHust B ipupoge. O0mue npezcrapieHus 00 okcuae kpemuus (1V) u
KpeMHUeBOM kucinore. CunMkaThl, HMX HCIOJb30BaHHE B OBITY, MEAMIIMHE,
IIPOMBIIUIEHHOCTH. BakHelime CTpoUTenbHBIE MaTepHalbl. KEepaMHKa, CTEKJIO,
IIEMEHT, OeTOH, kene300eToH. [IpobieMbl 6€30macHOTr0 UCTIOIb30BAHUS CTPOUTEIBHBIX
MaTEpUAJIOB B TOBCEIHEBHOM KU3HU

2.8

XVUMHUYECKUH 3KCIEPUMEHT. U3ydeHHe 00pa3ll0B HEOPraHMYECKHX BEIIECTB, CBOWCTB
COJITHOM KHCIIOTBI, MpPOBEACHHE KAa4YEeCTBEHHBIX pPEAKIMid HAa XJIOPUI-HOHBI U
Ha6J'IIO)IeHI/Ie IIPU3HAKOB HX HpOTeKaHI/Iﬂ; OIIBITBI, OTpaAXXaroIIHEC q)HSquCKI/Ie nu
XMMHYECKHE CBOWCTBA TAJOTCHOB U HMX COCIMHCHHI (BO3MOXHO HCIIOIb30BAHUE
BUJICOMATEPHAJIOB); O3HAKOMJICHHE C 00pas3laMd  XJIOpUAOB  (rajJOreHHUIoB);
O3HAKOMIICHHE C O0pasiaMu cepsl U € COeTUHEHHSMH (BO3MOXHO HCIIOIb30BaHUE
BHICOMATEpPHAIIOB); HAOIIOJCHHE Tpolecca OOYIIIMBaHHs caxapa MO JAeiCTBHEM
KOHIICHTPHUPOBAHHON CEPHOM KHCIIOTHI; U3yUCHHE XUMHICCKHX CBOWCTB pa30aBICHHOM
CEpHOI KUCIIOTHI, TIPOBEICHUE KAYeCTBEHHOM PEaKInu Ha CyIb(haT-uoH U HaOJIOICHUE
npHU3HaKa e€ MpOoTeKaHus; 03HAKOMJICHHE ¢ (PHU3MYSCKUMHU CBOWCTBaMH a30Ta, Gpocdopa
U WX COeaMHEHHWH (BO3MOKHO WCIIONB30BAHHE BHACOMATEPHAIOB), OOpa3aMu
a30THBIX # (GocopHBIX yIOOpEeHUit; moNydeHue, coOMpaHue, paclo3HaBaHHE M
HN3YUCHUC CBOMWCTB aMMUaKa, IMPOBCACHNUEC KAaUCCTBCHHBIX peaKHI/Iﬁ HAa MOH aMMOHHUS U
dochar-uoH W  HW3yyeHHE TPU3HAKOB UX  MPOTEKaHUs, B3aUMOJCHCTBUE
KOHIICHTPUPOBAHHOW a30THOM KHCJIOTBL ¢ Meabio  (BO3MOXHO HCIOJIb30BAHHE
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BUICOMATEPHAJIOB); M3yUCHHE MOJCIICH KPUCTAIUTMYSCKUX PEHIETOK anmasa, rpadura,
dymiepeHa, O03HAKOMJICHHE C IIPOIIECCOM aJCOpPOIMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIIIEM M YCTPOWCTBOM TPOTHBOTA3a; IOIY4YE€HHE, COOHMpaHHE,
pacro3HaBaHUE M U3YYCHHUE CBOMCTB YIJIEKHCIIOTO ras3a; MPOBEICHHE KayeCTBEHHBIX
peakiuii Ha KapOOHAT- M CWJIMKAT-UOHBI W W3YYCHHUE IMPU3HAKOB WX IMPOTCKAHMSI;
O3HAaKOMJICHHE C  TPOJAYKIMEW  CHJIMKATHOM  IMPOMBINUICHHOCTH;  PEIICHHE
HKCIIEPUMEHTAJIbHBIX 33/1a4 M0 TeMe ' BakHeHIre HeMEeTaJIbl U UX COCTMHECHUS

MeTaiuiel ¥ uX COCOAUHECHUA

3.1

OOmast xapakTepUCTUKA XUMHYECKHUX SJEMEHTOB - META/NIOB Ha OCHOBAaHUU MX
nonoxkeHus: B [lepuoguueckoil cucreme xumuueckux snementoB .M. MenneneeBa u
cTpoeHust atoMoB. CTpoeHue MeTaioB. MeTalinyeckasl CBSi3b M METaJUTMYecKas
KpUCTAJUTHYECKas peméTka. DIEKTPOXUMHUYSCKHUI PsIJT HAIIPSHKEHUH METaJLIOB

3.2

Ousnyeckue MU XHUMHUYECKHE CBOWCTBa MeTauioB. OOmme crnocoObl MOTy4YeHUs
MeTtauioB. [loHsTHE O KOpPpO3UM METANIOB, OCHOBHBIE CIOCOOBI 3alIUTHI UX OT
kopposun. CriiaBsl (CTalib, 4yryH, AIOPATIOMHUHUHN, OPOH3a) U UX MPHUMEHCHUE B OBITY
W IPOMBIIIJIICHHOCTH

3.3

[[{erounble MeTaUIbL: OJOKEHKUE B [lepuonnueckoi cucteMe XMMUYECKUX 3JIEMEHTOB
JA.N. MenneneeBa; CTpOCHHE MX aTOMOB; HaXOXxJeHUE B mnpupone. dusznueckue u
XMMHYECKHE CBOicTBa (Ha mpuMepe HATpus U Kaiuusi). OKCHIIBI U THIPOKCH/IBI HATPHSI
u Kanus. [I[puMeHeHre meaoYHbpIX METAJUIOB U KX COSITMHEHU N

3.4

[[lenoyHO3eMENBHBIE METAIUIBI MAarHUil U KaJbIH: moyiokeHue B llepumoanyeckoit
cucremMe xumuueckux dnemeHToB [[.M. Mengeneesa; CTpoeHHME HX aTOMOB,;
HaxoXkJeHue B npupojae. PuU3nyeckue U XUMHUYECKHE CBOWCTBA MAarHus U KaJIbIIUS.
Baxueiimue coepauHeHust Kanplms (OKCHI, THAPOKCHI, conu). JKECTKOCTh BOIBI H
crocoO0bl €€ yCTpaHeHus

3.5

AmoMuHuii: nonoxenue B Ilepuoanueckoi cucremMe xumudeckux snemeHTon [I.U.
MeHzeneeBa, CTpoeHUE aToMa; HaxoXkAeHWe B npupone. Ousndyeckne U XUMUYECKUE
cBoiicTBa amoMuHus. AMpOoTepHbIE CBOMCTBA OKCUA M TUAPOKCUA ATIOMUHUS

3.6

Keneszo: nonoxenne B Ilepuoanueckoil cucrteme xumuyeckux saemeHToB JI.U.
MeHneneeBa, CTpOCHHE aToMa; HaXOXJICHHWE B Tpupojie. OU3NISCKUE U XUMHUICCKHE
cBoiicTBa xene3a. Okcusl, ruapokcuasl u comu xenesa(ll) u xenesa(lll), ux cocras,
CBOMCTBA U MOJIYy4YEHUE

3.7

XUMHUYECKUH SKCIIEPUMEHT: O3HAKOMJICHHE C O0pasllaMd METaJUIOB M CIUIABOB, UX
(GHU3NUIECKUMHU CBOWCTBAMH, H3yUYCHHE PE3YyJbTaTOB KOPPO3UH META/LUIOB (BO3MOYKHO
UCIIOJIb30BaHUE BHICOMATEPUAIIOB), OCOOCHHOCTEH B3aWMOICUCTBHS OKCHIA KabIIHs
U HaTpus ¢ BOJOW (BO3MOXKHO HCIOJb30BAHHWE BHCOMATEPHAIIOB); HCCIICIOBAHUE
CBOWCTB KECTKOW BOJBI; TpoIlecca TOPEHHUs Keyne3a B KHCIopoae (BO3MOXHO
UCIIOJIb30BaHUE BHICOMATEPHAIIOB); MPHU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIIHi
Ha MOHBI (MarHus, Kaiblius, amoMuHus, 1uHka, sxenesa(ll) u xenesa(lll), mexu(ll);
HaOJTF0ICHHE ¥ OMTMCAHUE TPOIIECCOB OKPAITMBAHMS IIJIAMEHH HOHAMH HATPHUS, KIS U
KaJbIHs (BO3MOXHO HCIIOJIb30BAaHHE BHUCOMATEPHAJIOB); UCCIIEI0BaHHE aM(pOTEPHBIX
CBOWCTB THIPOKCHIA AIFOMUHUS U THIPOKCHIA IMHKA; PEIICHUE IKCIIEPUMEHTATBHBIX
3a1a4 1mo teMe "'BakHele MeTamibl 1 UX COeQUHEHNS"

XHUMHS ¥ OKpYXKaromas cpeaa

4.1

Hosrie MaTepuajibl U TCXHOJIOTUH. BemectBa n MaTepuajbl B IMOBCEIHEBHOMN KM3HU
JenoBeKka. XUMHSI U 300pPOBEE. be3omacHoe mcmoiabp30BaHNE BCIICCTB U XHUMHWUYCCKUX
pCaKHI/Iﬁ B 6LITy. HepBaﬂ MOMOIIb IMMPHU XUMHUYCCKUX OKOI'aX U OTPABJICHUAX

4.2

OCHOBBI 3KOJIOTHYECKOM TpaMOTHOCTH. XHUMHUYECKOE 3arps3HEHUE OKpPYKarolleu
cpenpl TIJIK. Pomp xuMum B pemieHuM 3Kojoruueckux mnpobiem. I[Ipupoansie
UCTOYHUKH YTJIeBOJIOpooB (yrojib, TPUPOAHBIN Ta3, HE(PTh), NPOAYKTHI HX
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nepepabOoTKH, UX POJIb B OBITY ¥ IPOMBIIIJICHHOCTH

4.3

XMMHUYECKHI OKCIIEPUMEHT: HU3y4YeHHe O00pa3loB MaTepHanoB (CTEKIIO, CIUIABBI
METAJIJIOB, MOJMMEPHBIC MaTEPHUAIIbI)

Jlnst poBeZIeHUs] OCHOBHOT'O TOCY/IapCTBEHHOTO dK3aMeHa 1o xumuu (manee - OI'D o
XUMHH) HUCIOJB3YeTCs MepedeHb (KOIU(pHUKATOp) MPOBEPSACMbIX TPeOOBaHH K pe3ysibTaram
OCBOCHHMS OCHOBHOM 0O0pa3oBaTeNbHOW NPOTrpaMMbl OCHOBHOTO OOIIEro OOpa3oBaHHs U
3JIEMEHTOB COJCPKAHMUS.

[TpoBepsiembie Ha OI'D 1o XxumMuu TpeOOBaHUS K pe3yJbTaTaM OCBOCHUSI OCHOBHOM

00pa3oBaTeNIbHOM MPOrpaMMbl OCHOBHOT'O 00IIEr0 00pa30BaHuUs

Kon
IPOBEPSEMO
ro
TpeOOBaHUS

[TpoBepsiemble TpeOOBaHUS K IPEIMETHBIM pe3yIbTaTaM 0a30BOT0 YPOBHSI OCBOCHHSI
OCHOBHOU 00pa30BaTesIbHOM MPOrpaMMbl OCHOBHOT'O 00IIIEro 00pa3oBaHKs HA OCHOBE
droc

1

[Ipencrasnenue:

11

0 II03HABACMOCTH SBJICHUM npupoanl, MOHNMMaHHE O0OBEKTUBHOM 3HAYMMOCTH OCHOB
XUMHUYECKOM HAayYKH KaK obnactu COBPCMCHHOI'O €CTCCTBO3HAHMA, KOMIIOHCHTA O6H_IGI71
KYJIbTYPBI U HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O
O6H_ICCTB8.; INOHUMAaHHEC MECTAa XUMHUH CPCIU NJPYTI'UX €CTCCTBCHHBIX HAYK

1.2

0 HAY4YHBIX MCTOAAaX IIO3HAHHA, B TOM YHCJIC SKCIICPUMCHTAJIIBHBIX U TCOPETHYCCKUX
METOHdax HMCCICAOBAHUA BCHICCTB ©U HU3YUCHUSA XUMHYCCKUX peaKHI/Iﬁ; YMCHUC
HCIIOJBb30BaTh MOJACIHN IJIA 00BSICHEHHS CTPOCHUA aTOMOB U MOJICKYJI

1.3

o cthepax mpodheccHoHaNBFHOU NESATENBHOCTH, CBA3aHHBIX C XUMHUEH U COBPEMEHHBIMU
TEXHOJOTHUSIMHU, OCHOBAHHBIMHU Ha JOCTUXCHUAX XUMHUYECKOU HAayKH, 4YTO ITO3BOJIUT
oOydJalmuMcsi  paccMaTpuBaTh  XUMHIO  Kak  cdepy  cBoeit  Oynmymieit
MpoECCHOHAIBHON JIEATEIbHOCTH W ClIeJIaTh OCO3HAHHBIA BBIOOp XUMHUHM Kak
poUIBLHOTO MpeIMeTa NpHU Mepexo/ie Ha YPOBEHb CpeIHero o0Iero oopa3oBanus

Bnanenne cucreMoil XMMUYECKUX 3HAHUM U YMEHUE IPUMEHATh CUCTEMY XMMUYECKUX
3HAHUM, KOTOpPast BKIIOYAET:

2.1

BOKHEUIIINE XUMUYECKUE MOHATHS: XUMUYECKUN PJIEMEHT, aTOM, MOJIEKYJa, BEIIECTBO,
MIPOCTOE U CJIOXKHOE BEIIECTBO, OJHOPOAHAS U HEOJHOPOJHASI CMECh, OTHOCUTEIbHBIE
aTOMHasi W MOJICKYJISIpHAsE MacChl, KOJWYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca,
MOJISIpHBIH 00BEM, OKCHJT, KHCIIOTa, OCHOBAaHHE, CONb (CPEeIHsIs), XUMUUYECKash PEeaKIus,
peaKIu COSAMHEHUS, PEAKIIUN PA3NIOKCHUS, PEAKIIMN 3aMEIIeHUs, Peakiui oOMeHa,
TErI0BOM A(h(PEeKT peakiuu, 7K30- U IHIOTEPMHUUECKHE PEAKIH, PAcTBOpP, MaccoBas
JIOJIT  XUMHUYECKOTO OJJIEMEHTa B COCAMHEHWH, MaccoBas JOJS H MPOICHTHas
KOHLIEHTpaIMs BEIIECTBA B PACTBOPE, AJIPO aTOMA, FIEKTPOHHBINA CIIOM aTOMa, aTOMHas
opOuTangh, pajnyCc aTroMa, BaJIEHTHOCTh, CTEMEHb OKHUCJICHHS, XHUMHYECKas CBS3b,
ANEKTPOOTPULIATEIBHOCTD, MOJISIPHAS. M HEMOJISIPHAsl KOBAJIEHTHASI CBSI3b, MIOHHAS CBS3b,
MeTa/UTnYecKast CBsI3b, KPUCTA/UTHYECKas peéTka (aToMHast, HOHHAsI, MeTaJlTHIecKas,
MOJICKYJISIpHAsI),  HMOH,  KaTHOH, QHUOH,  DJEKTPOJUT U  HEIJIEKTPOJIUT,
AJIEKTPOJIUTAYECKAS] JTUCCOIMAINS, PEaKIMH HOHHOTO OOMEHa, OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIUU, OKHUCIUTEIh W BOCCTAHOBUTENb, OKUCIEHUE U
BOCCTaHOBJICHHUE, DJICKTPOJIN3, XUMHIECKOE paBHOBECHE, OOpaTUMbIE U HEOOpATHUMBIC
peaKklK, CKOPOCTh XUMHUYECKON peakuuu, karanuzatop, [IJIK, koppo3us meTaios,
CIIJIaBBI

2.2

OCHOBOIIOJIATal0II1e 3aKOHbI XUMHUU: 3aKOH COXPAHEHUSI MACChl, IEPUOIUUECKHI 3aKOH
.. MenneneeBa, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH ABOTajipo
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2.3

TEOPUM XUMHUH. aTOMHO-MOJIEKYJISIpHAs TEOpHs, TEOPUSA  DIIEKTPOIUTHYECKOU
JUCCOLMAlU

3 Brnagenue ocHOBaMu XMMHUYECKON IPAMOTHOCTH, BKJIIOYAIOIIEH:

3.1 yMEHHE MPaBUIbHO KCIIOIb30BaTh M3yYCHHBIC BEIIECTBA U MaTepHaibl (B TOM YHCIIE
MUHEpAIbHBIC yI0OpEHUS, METaIbI U CIUIABBI, MPOIYKTHI NepepabOTKU MPUPOTHBIX
HCTOYHHMKOB YIJIEBOIOPOAOB (YIJisi, MPUPOJHOrOo Trasza, HedTH) B OBITY, CEIBCKOM
XO03SUCTBE, HAa TIPOU3BOJCTBE M TOHMMAHHUE 3HAYCHHSI KUPOB, OCIKOB, YIIIEBOJOB IS
OpraHu3Ma YeJOBeKa; YMEHHE IPOTHO3UPOBATH BIMSHHE BEUIECTB U XHUMHYECKHUX
MIPOIECCOB HA OPTAaHM3M YEJIOBEKa M OKPYIKAIOIIYIO IIPUPOTHYIO CPEIY

3.2 YMEHHE WHTETPUPOBATh XUMHYECKHE 3HAHWS CO 3HAHUSAMU JPYTUX Yy4eOHBIX
PEIMETOB

3.3 HAJIMYUE ONbITa PabOThl C Pa3IMYHBIMA HCTOYHUKAMH WHQPOPMAIMU TIO XUMHUU
(Hay4Hass ¥ HAy4YHO-TIOMYJSPHAs JIUTEPATypa, CJIOBApH, CIPABOYHUKU, HHTCPHET-
pecypchl)

3.4 yMEHHE OOBEKTHBHO OIICHMBATh HH(OPMAIMIO O BELIECTBAX, UX MPEBPAIICHUSAX U
MPAKTUYECKOM TPUMEHCHUH W YMCHHE WCIOJIh30BaTh €€ JUIsl pEmeHUs ydeOHO-
M03HABATENIbHBIX 33124

4 Bragenne ocHOBaMH TMOHSTHHHOTO ammapaTa ¥ CHMBOJHYECKOTO sI3bIKA XUMHUHU JUIS
coctaBieHUsI (OPMYJI HEOPTraHMYECKHX BEILIECTB, YPABHEHHH XMMUYECKUX pEaKlui;
ocHoBamu xuMuueckor HomeHkIatypsl (IUPAC u TpuBHaibHOM)

5 YMeHue OOBSCHATH CBs3b MOJOXKEHHS dsineMeHTa B I[lepuoamueckoit cucreme ¢
YKHCJIOBBIMHM XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsq  sAApa, o0Ilee YHCIO  DJIEKTPOHOB), PACIpE/ICICHHEM JJIEKTPOHOB IO
OHEPreTHYECKUM YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOJIOB, KAJUS U KAJIBIIHS

6 [IpencraBieHre o0 MEPUOAMUYECKON 3aBUCHMOCTH CBOMCTB XMMHUYECKHUX DJIEMEHTOB
(pamuyc aTtoma, 3JIEKTPOOTPHUIATEIBHOCTH), MPOCTBIX M CIOXHBIX BEIIECTB OT
NOJIOXKEHHsT dJIeMeHTOB B Ileproanueckoii cucreme (B MalbIX MEpHOJaxX M TIIABHBIX
MOJTPYIIAax) M AJIEKTPOHHOTO CTPOCHHUS aToMa

7 YMeHue kiaaccu(uImpoBarh.:

7.1 XUMHUYECKHUE IJIEMEHTHI

7.2 HEOpPraHMYEeCKHe BellecTBa

7.3 XUMUYECKHE PEAKIIUU

8 YMeH#ue onpenensrs:

8.1 BaJICHTHOCTh M CTENIEHb OKUCIECHUS! XUMUYECKUX JIEMEHTOB, 3apsi/i HOHA

8.2 BUJI XUMUYCCKOU CBSI3U M THUTT KPUCTAIUTMUECKON CTPYKTYPBI B COSTMHEHUSIX

8.3 XapakTep Cpeiibl B BOAHBIX PACTBOpPaX BEIISCTB (KUCIOT, OCHOBAHHIA)

8.4 OKHCIIUTENb U BOCCTAHOBUTEIIb

9 YMeHne XxapakTepru30BaTh PU3NUECKHE M XUMUYECKHE CBOMCTRA!

9.1 NPOCTBIX BEIIeCTB (KHCIOPOJ, O30H, BOJOpOX, rpadur, amma3, KpeMHH, a3o0T,
docdop, cepa, XJI0p, HATPUH, KAJTMH, MATHNAH, KaJIbIHA, aTFOMUHUI, KeJIe30)

9.2 CJIOKHBIX BEIIECTB, B TOM YHCJIE€ HX BOJHBIX pacTBopoB (BOJa, aMMHaK,
XJIOPOBOJIOPOJ, CEPOBOJOPOJl, OKCHIBI W TUAPOKCHABl MeTawoB I-1IA  rpymm,
amomunusi, meau (I1), mmuuka, sxenesa (11 u 1), okenasr yraepona (11 u 1V), xpemuus
(1V), aszora u docdopa (Il u V), cepsr (IV u VI), cepuucrasi, cepHas, a30THCTas,
a3zoTHas1, pochopHasi, yrojbHasl, KDEMHHUEBAsK KUCJIOTA U HX COJIN)

9.3 MIPOTHO3MPOBATh U XapaKTePU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX COCTaBa
U CTPOCHHS, MPUMEHEHUE BEIIECTB B 3aBUCHMOCTH OT UX CBOWMCTB, BO3MOYKHOCTH
MPOTEKaHUsl XMMUYECKUX MPEBPAIICHUN B Pa3INYHBIX YCIOBUIX

10 YMeHue COCTaBIsATh MOJICKYJISIPHBIC M HOHHBIC YPABHEHUS PEAKIUH, B TOM YHCIIC:
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10.1

peakiuii HFOHHOro 0OMeHa

10.2 OKHUCJINTEIHHO-BOCCTAHOBUTEIBHBIX pPEaKIUN

10.3 WUTIOCTPUPYIOIIUX ~ XUMHUYECKHE  CBOMCTBA  M3Y4YCHHBIX  KJIacCOB  (rpyrm)
HEOPraHMYECKUX BEIIECTB

10.4 MOJITBEPIKIAIOIIUX FTEHETUYECKYIO B3aMOCBSI3b MEXKAY HUMU

11 YMeHue BEIUUCITh (IIPOBOUTH PACcUEThI):

111 OTHOCHUTEJIBHYI0 MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO JOJIIO
XUMHUYECKOT0 DJIEMEHTA B COCTUHCHHUH

11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,

11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00bEM Ira30oB

11.4 [0 YpaBHEHUSM XUMHYECKHUX pEaKIHMi M HaXOAUTh KOJIMYECTBO BELIECTBA, 00OBEM U
MacCy PeareHTOB WM MPOAYKTOB PEaAKIIHH

12 Bnanenue (3HaHHE OCHOB):

12.1 OCHOBHBIMH METOJaMH HAY4YHOTO MO3HaHUs (HAOJI0JCHUE, U3MEPEHUE, SKCIIEPUMEHT,
MOJICIIMPOBAHKE) TMPH HW3YYCHHH BEIISCTB W XUMHUYECKHUX SBJICHUH, YMEHHE
chopMyIIUpOBaTh NMPOOIEMY U MPEIOKUTH MyTH €€ pelIeHUs

12.2 OezomacHOl pabOTHl € XMMHYECKMMU BEIIECTBAMH, XHWMHYECKOM TOCYI0M U
71a060paTOPHBIM 000PYIOBAaHHEM

12.3 npaBuwiIaMd  0€30MacHOTO  OOpalieHWs C  BEIIECTBAMH, HUCIOJNB3YeMBIMH B
MOBCEIHEBHON >KM3HM, IMpaBWIAMH TOBEACHHS B ILENAX cOepekeHUs 3I0pOBbI U
OKpY’KaloIIel MPUPOIAHON Cpejibl; MOHMMaHUe Bpena (OMacHOCTH) BO3JACHCTBHS Ha
JKUBBIE  OPraHU3Mbl  ONPEAENEHHBIX  BEIIECTB, CIHOCOOOB  YMEHBIICHHUS U
MIPEIOTBPANICHHS MX BPEITHOTO BO3IACHCTBHS

13 Hannuue mnpakTUyecKMX HABBIKOB IUIAHUPOBAHMS W OCYIIECTBICHUS CIEIYIOIINUX
XUMHUYECKHUX IKCIIEPUMEHTOB:

13.1 U3yYeHHE U omHucaHue (U3MYECKUX CBONCTB BEIIECTB; O3HAKOMIIEHUE ¢ (DPU3UYECKUMU
U XUMHYCCKUMH SIBIICHUSMH, OTBITHI, WJUTFOCTPUPYIOIINE TPU3HAKU TIPOTCKAHUS
XUMHUYECKHUX PEaKIIHid

13.2 U3y4eHHEe CI0CO00B pa3ziesieHusl cMece

13.3 MOJTyYeHHUE KUCIIOPO/Ia M M3yUEHUE €T0 CBOMCTB; MOTYYCHHIE BOJOPO/Ia U U3YUCHUE €ro
CBOICTB; MOJyU€HHUE YTIEKUCIIOTO ra3a U U3y4eHHe ero CBONCTB; MOTyYeHHEe aMMHUaKa
Y U3YYEHHE €r0 CBOWCTB

13.4 MPUTOTOBJICHHE PACTBOPOB C OMNpeAeNEHHOW MacCOBOM J0Jell pacTBOPEHHOTO
BEIIECTBA

135 IpUMEHEHHE WHIUKATopoB (lakMyca, MeTHJOpamwka | (QeHoidranenHa) s
OTIpeICNICHUs XapaKTepa CPe/ibl B pACTBOPAX KUCIIOT ¥ MIEIOYCH

13.6 UCCJICIOBAaHNE U OMHCAHWE CBOICTB HEOPTaHMYECKHX BEIIECTB PA3IUYHBIX KIIACCOB,
U3YYCHHE  B3aWMOJICHCTBHS  KHUCJIOT C  MeETa/llaMH, OKCHJIAMH  METaJUIOB,
pacTBOPUMBIMH M HEPACTBOPUMBIMH  OCHOBAaHUSIMH,  COJIISIMH;  TOJYYCHHE
HEPACTBOPHMBIX OCHOBAHWH; BRITSCHEHHE OJTHOTO METAJUIa JIPYTUM M3 PacTBOpa COJIH,
uccienoBanre aM()OTEPHBIX CBONCTB THIPOKCHUIOB ATIOMUHUS U IIMHKA

13.7 peIIeHre dKCIIEPUMEHTAIBHBIX 3a7a4d 10 TeMaM: "OCHOBHBIE KJIACCHI HEOPTAHUIECKUX
coenuHeHUH'"; "DnekTponuTHUeckas Auccormanys ; "BakHelnnme HeMeTalulbl U HX
coenqnueHusa’; "BaxHelmne MeTaiuibl U X COEIUHEHUST"

13.8 XUMUYECKHE DKCIEPUMEHTHI, WJUTIOCTPUPYIOIIUE TMPHU3HAKKA TPOTEKAHUS PEaKIIHid

MOHHOTO 00MEHA,; Ka4yeCTBCHHBIC PEaKIIMM HA TIPHUCYTCTBYIONIUE B BOJHBIX PacTBOpax
HOHBI. XJIOpH]I-, OpOMU-, HOIUA-, cylbdaT-, pocdar-, kKapOOHAT-, CUIHKAT-AHUOHHI,
THIPOKCHI-HOHBI, KATHOHBI aMMOHHS, MarHusl, KajabIlks, alfOMAHUS, Kene3a (2+) u
xenesa (3+), menu (2+), nuHka
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14

YmMmenue:

141 NPENCTaBIATh pPe3yJabTaThl dSKCIEpUMEHTa B (opMe BBIBOJOB, J0Ka3aTeNbCTB,
rpauKOB M TAOJIHII U BBIBISTH SMIMPUIECKHE 3aKOHOMEPHOCTH
14.2 yCTaHABIIMBATh CBSA3M MEXIY PEabHO HaOJI0JaeMbIMH XUMUYECKUMU SIBICHUSIMU U

npoIreccaMy, MPOUCXOMSIIIUMH B MakKpo- U MHUKPOMHpPE, OOBSACHATH NPUYMHBI
MHOTr000pasusi BEIECTB

HepequL QJICMCHTOB COACPIKAHUA, TPOBCPACMBIX HA OCHOBHOM I'OCYJapCTBCHHOM 3K3aMCHEC 110

XUMHUH
Kon [IpoBepsieMblil 2IEMEHT COAEpKaHUS
1 [lepBoHavasibHbIE XUMUYECKHE MTOHSATHUS
1.1 Yucteie BemecTBa 1 cMecu. CriocoObl pa3fiesieHus: cMecei
1.2 ATOMBI U MOJIEKYJIbI. XHUMUYECKHE 3JIEMEHTbl. CHUMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
IIpocThle U ClI0OXKHBIE BEIIECTBA.
1.3 Xumudeckass ¢opMyna. BaneHTHOCTP aTOMOB XHMHYECKHUX 3JieMeHTOB. CTereHb
OKHCIICHUS
1.4 3akoH TOCTOSIHCTBA  cocTaBa  BemecTB. OTHOCUTENbHAs  aTOMHas — Macca.
OtHocuTenbHas MOJIEKYJIsipHass Macca. MaccoBasi 10Js1 XMMHYECKOTO 3JIEMEHTa B
COCTMHCHUH
1.5 KommuectBo BemectBa. Mosb. Monsipaass Macca. Mousipabiii 00bEM  Ta3o0B.
B3anMoCBs3b KOJIMYECTBA, MAacChl M YUCJIA CTPYKTYPHBIX €IMHUI] BEIIECTBA
1.6 du3znueckue U XUMUYECKHUE SIBJICHUS. XUMHUYECKas peakuus W e€ MpHU3HaKH. 3aKOH
COXpAHEHHUs MacChl BEECTB. XMUMHUUECKUE YPaBHECHHUS
2 ITepuonnueckuii 3akoH u Ilepuomnueckass cucremMa XUMHYECKHX 3jieMeHTOB JI.M.
MenpneneeBa. CTpoeHHE aTOMOB
2.1 Ilepnonnueckuit 3akoH. Ilepmoanueckas cucrema XuUMHYeCKMX 3iieMeHTOB JI.H.
MenneneeBa. Ilepuogsl u rpynmnbl. PU3HYECKUH CMBICT TMOPSIKOBOIO HOMEDA,
HOMEPOB MEPUOa U TPYIIIHI AJIEMEHTA
2.2 Crpoenue aromoB. CocrtaB aToMHbIX saep. HM3otombsl. Onextponsl. CTpoeHue
AJIEKTPOHHBIX 000J109eK aTOMOB TepBbIX 20 XMMHUYECKUX 3eMeHTOB [leproandeckoit
cuctemsl /I.1. MeHnaeneera
2.3 3aKOHOMEPHOCTH B HM3MEHEHHUHM CBOMCTB XHMMHUYECKUX OJJIEMEHTOB TMEPBBIX TPEX
NEepHOMOB,  Kamusl, Kajablus  (paamyca  aTOMOB,  3JEKTPOOTPHUIATEILHOCTH,
META/UTMYECKUX M HEMETAJUIMYECKUX CBOWCTB) M UX COCJMHEHHH B COOTBETCTBHH C
MOJIOKEHUEM AJIeMEHTOB B lleproinueckoit cucteMe u CTpOEHUEM UX aTOMOB
3 CtpoeHure BeniecTBa
3.1 Xumuueckass  cBs3b.  KoBajentHas — (monsspHas W HEMOJIAPHAs)  CBA3b.
DIEeKTPOOTPULIATELHOCTh XUMHUECKUX 3eMeHTOB. MoHHas cBA3b. Mertannuyeckas
CBSI3b
3.2 Tumbl KPUCTATUTMYECKUX PEMIETOK (aTOMHAsi, HOHHAS, METAJUTMYECKasl), 3aBUCUMOCTh
CBOICTB BEIIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUJAa XUMUYECKOU CBSA3U
4 Baxneiiimne mnpeacTtaBUTeNM HEOpPraHMYECKMX BemiecTB. Hemeramnsl u  ux
COoeTMHCHUS. MEeTaJuThl M UX COCTMHCHUS
4.1 Knaccudukanus u  HOMEHKIATypa HEOPTaHUYECKUX  COCOUHEHHWI.  OKCHJIOB
(comeoOpa3syrolue: OCHOBHBIE, KHCIIOTHBIE, aM(OTEpHbIE) M HECOIe00pa3yroIIue;
ocHOBaHMH (IIENTOYM U HEPACTBOPUMBIC OCHOBAHHMS); KUCIIOT (KHCIOPOACOACPIKAIINE U
0ECKHCIOPOIHBIC, OTHOOCHOBHBIE H MHOTOOCHOBHBIE); COJIeH (CPETHUX U KUCIIBIX)
4.2 du3nueckue M XHMHYECKHE CBOWCTBA MPOCTHIX BEIIECTB-HEMETAJUIOB. BOJOPOAA,
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XJIOpa, KUCIIOPO/Ia, cephl, a30Ta, Gocdopa, yriaepoaa, KpeMHHS

4.3 Ousnyeckue U XUMUYECKUE CBOICTBA MPOCTHIX BEIECTB-METAIJIOB. JIUTHUS, HATpUS,
KaJIUsl, MarHus ¥ Kajiblysl, aJlOMUHUSA, JKeJie3a. DIEKTPOXUMHUECKUN Psii HAllpsDKEHUH
METAJIJIOB

4.4 @u3nyeckue M XHUMHUYECKHE CBOWCTBA BOJOPOJHBIX COCIMHEHUW HEMETAJUIOB!
XJIOPOBOJOPOJIa, CEPOBOJIOPOJIA, AMMHUAKA

45 duznuecKue ¥ XUMHUYCCKHE CBOMCTBAa OkcHaoB HemeTawioB. cepsl (1V, VI), asora(ll,
IV, V), docdopa(lll, V), yrmeponma(ll, 1V), xpemuusa(lV). IlomyueHue oxcuaoB
HEMETAJIOB

4.6 Xumuueckue cBoicTBa okcuaoB: MetawwioB |A-IIIA rpymm, mnumbka, mexu(ll) u
xenesa(ll, 111). [TomyueHre OKCHIOB METAIIIIOB

4.7 XUMHUECKHE CBOWCTBA OCHOBaHUM M aM(OTEPHBIX THAPOKCHAOB (Ha mpuUMeEpe
THIPOKCHIOB QIIOMHHUS, JKeJe3a, IMHKa). [loiydeHne OCHOBaHHHA U aM(pOTEPHBIX
TUIPOKCHUIIOB

4.8 OO0mue XUMUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOAHOM, CEPOBOAOPOIHOM,
CEepPHHCTOM, CcepHOM, a30THOH, (ochopHOH, KpeMHUEBOH, yrombHOH. OcoObie
XUMHUYECKHE CBOMCTBA KOHIICHTPUPOBAHHOM cepHOM M a30THOM kucioT. [lomydenue
KHCJIOT

4.9 OO6mue xuMuueckre cBoicTBa cpenux coneil. [lonyuenue coneit

4.10 [Tomyuyenue, coOupaHue, paclo3HaBaHME BOJOPOJAA, KUCJIOPOJA, aMMUAKa,
YIJIEKUCIIOTO Ta3a B 1JabopaTopuu

411 [ToyueHne ammuaka, CEpHOM M a30THOM KHUCJIOT B HPOMBILUIEHHOCTH. OOmue
CrocoObl MOJTYUYEHUS] METAJIOB

4.12 ['eHeTnyeckas CBSI3b MEXAY KJacCcaMH HEOPTaHMUECKUX COCTUHEHHM

5 XHUMHUYECKUE PEAKIIUN

5.1 Knaccugpukanus XMMUYeCKMX peakUuMid MO pa3iIMyHbIM IpPHU3HAKAM: IO YHUCIY U
COCTaBY y4acTBYIOIMX B PEaKIMU BELIECTB, [0 TEIJIOBOMY 3PQEKTY, 10 U3MEHEHUIO
CTENIEHEW OKUCIICHHSI XUMUYECKUX YIEMEHTOB

5.2 TemoBoil 3QpeKkT XUMHUUECKOW peakluuu, TEPMOXMMHMUYECKHE YpaBHEHHS. ODK30- U
HHIOTEPMUYECKUE PEAKIMH. TEPMOXUMHUECKHE YPABHEHUS

5.3 OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuyd. OKHUCIUTENH UM BOCCTAHOBUTEIH.
[Tpomiecchl OKHCIEHHUS M BOCCTAaHOBJIECHUS. OJEKTPOHHBIM OanaHC OKUCIUTENBHO-
BOCCTAHOBUTEJILHOMN pEeaKIu

5.4 Teopust syeKTpoIUTHYECKONH Juccounanuu. KaTHOHBI, aHMOHBL. OJIEKTPOIUTHl U
HEeRJIEKTPOJINThL. CHUIbHBIE U clIa0ble 3J1eKTPOJaUThl. CTeneHb AUCCOIUAIH

5.5 Peakunu noHHOTO OOMEHa. YCJIOBUS MPOTEKAHUS peakluil HOHHOTO OOMEHa, MOJIHbIe
Y COKpalI€¢HHbIE HOHHBIE YPABHEHUSI peaKuil

6 XUMUS U OKpYKarollas cpesia

6.1 Bemectea u Marepuansl B MOBCEJHEBHOW JKM3HM 4elloBeKa. beszomacHoe
HCIIOJIb30BAaHUE BEIIECTB M XMMUYECKUX peakiuil B yiabopatopuu u Obity. IlepBas
IIOMOUIb NPU XUMHUYECKUX 0XKOTaxX U OTPABICHUSX

6.2 XUMHYECKOe 3arps3HEHHE OKpYXaromied cpeibl (KUCIOTHBIC O0XKIH, 3arps3HEHHE
NOYBBI, BO3JyXa U BOJOEMOB), cmocoObl ero mnpenoTBpameHus [IpenenbHas
nonyctumMas KonteHTpanus Bemects ([11K). Poib Xumum B pelieHHn SKOI0THYSCKUX
npobieM. YcuiaeHne NapHUKoBoro 3 dexra, pazpyiieHue 030HOBOTO CJ0s

6.3 [Tpumenenne cepsl, a3ora, Gocdopa, yriiepoaa, KpeMHUS W UX COCIUHEHHUI B OBITY,

MEIUIMHE, MPOMBIIUIEHHOCTH W CEIbCKOM Xo03siicTBe. [IpuMeHeHune MeTaioB u
CriaBoB (CTaib, YyTyH, MIOPATIOMHUHHE, OpoH3a) B OBITY M MPOMBIIUICHHOCTH HX
coenuHeHuil. [loHsATHE O KOPPO3MHM METANIOB, OCHOBHBIE CIOCOOBI 3aIMTHI MX OT
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KOPpO3UH

6.4 [IpupoHble UCTOYHHUKH YIJIEBOAOPOIOB (yrojib, MPUPOIAHBIA Ta3, HEPTh), MPOLYKTHI
ux nepepaboTku (OCH3MH), MX POJIb B OBITY U MPOMBIIIJICHHOCTH

6.5 [TepBoHavanbHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COEAMHEHUSX yriiepo/ia
(MetaH, 3TaH, STHJICH, allCTUIICH, STAHOJ, IIMIEPHH, YKCyCHas kuciorta). [loHsaTue o
OHMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: XKHUpax, Oenkax, yrieBoJax - U UX POJH B KU3HU
YeJI0BEKa

7 Pacuérni:

7.1 1o popMysiaM XUMHUYECKUX COSTUHEHUN

7.2 Macchl (MacCOBOI) J10JIM paCTBOPEHHOTO BELIECTBA B PACTBOPE

7.3 110 XUMUYECKUM YPaBHEHUSIM
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