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s obyvaroniuxes 8 — 9 xiaccos
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MNOACHUTEJBHASA 3AIINCKA

[IporpaMMa mo XMMHH Ha YPOBHE OCHOBHOTO O0IIEero oOpa3oBaHUS COCTaBJI€HA HAa OCHOBE
TpeOOBaHUH K pe3ysibTaTaM OCBOSHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIET0
oOpaszoBanus, mpenacraBieHHbIX B @I'OC OOO, a Ttakxke Ha ocHOBe (enepanbHOl paboueit
MPOrpaMMbl BOCIIUTAHUS U C YYETOM KOHIICTIIMU MPENoiaBaHusl yueOHOro mpeamera «XuMus» B
oOpasoBartenbHbBIX opranu3anusax Poccutickoii denepammm.

[TporpammMa 1o xumMuu Ja€T MpEACTABICHUE O LEINsAX, O0IIeH cTpaTernu 00ydeHHsl, BOCIUTAHUS
U DPa3BUTHSA OOYYAIOUIMXCS CpPEICTBAMU Y4YEOHOTO NpPEIMETa, YCTaHABIMBACT O00s3aTeIbHOE
IIPEIMETHOE COZIEpKAHME, IPEAYCMATPUBAET PacpEIeNIEHUE €ro M0 KjJaccaM U CTPYKTYpUpPOBaHUE
[0 pa3ieliaM U TeMaM IpOrpaMMbl MO XHUMHH, ONPENEAET KOJIMYECTBEHHbIE M KaueCTBEHHBIE
XapaKTEPUCTUKU COJEPKAHMS, PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3YUYEHHSI XUMHUU C YUYETOM
MEXIPEIMETHBIX M BHYTPUIPEAMETHBIX CBS3€H, JIOTWKM y4eOHOro ImpoIrecca, BO3PACTHBIX
0coOeHHOCTEH 00yJaroMXCsl, ONpeAessieT BO3MOKHOCTH TpeAMETa JUIsl peau3aiu TpeOOBaHUH K
pe3ynbTaTaM OCBOEHHUSI OCHOBHOI 00pa3oBaTelbHOW MPOTrpaMMbI Ha YPOBHE OCHOBHOI'O OOIIEro
o0Opa3oBaHus, a TaKke TpeOOBaHUU K pe3yibTaTaM OOY4YeHHs] XMMHU Ha YPOBHE Ieel M3ydyeHUs
npeIMeTa MW OCHOBHBIX BHJIOB y4eOHO-TIO3HABATEIBHON JESTEIBHOCTH OOYYaromerocs 1o
OCBOEHUIO yU€OHOT'0 CO/IEpKAHMUSL.

3HaHME XUMHUU CIYKUT OCHOBOW i (OPMHUPOBAHUS MHPOBO33PEHHUS OOYYAIOIIErocs, €ro
MPEJICTABICHUI O MaTepHAbHOM €IMHCTBE MHPA, BAXKHYIO POJIb UTPAIOT POpMHUpyeMble XUMUEH
IIPEJICTaBICHUS O B3aUMOIIPEBPALICHUSIX SHEPIHMM U 00 HBOJIIOLIMU BEIIECTB B MPUPOJE, O MYTAX
pemeHust  TI00aNBHBIX  MPOOJIEM  YCTOWYMBOTO  Pa3BUTHS  YelOBEYECTBA —  CHIPHEBOM,
SHEPreTUYeCKOM, MUIEBOM U SKOJIOTHUECKO 0e30MacHOCTH, MPoOIeM 3paBOOXPAHEHHUS.

N3yuenune xumunu:

CIOCOOCTBYET peaju3alliii BO3MOXXHOCTEH I CaMOpa3BUTUS M (HOPMHUPOBAHHUSA KYJIBTYPHI
JUYHOCTH, € o01Iel U (yHKITMOHATHHOW IPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHpPOBAHHE MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEH 0O0ydaromuxcs,
HaBBIKOB ~ MX  CAMOCTOSITEIbHOM  y4eOHOHW  JEATENIbHOCTH,  OKCIEPUMEHTAJIbHBIX U
UCCJIEIOBATEIbCKUX YMEHUH, HEOOXOJUMBIX Kak B IIOBCEAHEBHOW HKH3HHM, TaKk M B
MpoeCCHOHAIBHON JESTENHHOCTH;

3HAKOMUT CO CIIEHU(PHUKON HAyYHOTO MBIIIJICHUS, 3aK/IabIBa€T OCHOBBI LI€JIOCTHOTO B3IJIs/1a HA
€/IMHCTBO MPHUPOJIBI U YENIOBEKa, SABISETCS OTBETCTBEHHBIM ATANIOM B ()OPMHUPOBAHUN €CTECTBEHHO-
Hay4YHOU rPaMOTHOCTH O0yYarOLUXCs;

croco6cTByeT (POPMHUPOBAHHIO LIEHHOCTHOTO OTHOILIEHUSI K €CTECTBEHHO-HAYYHBIM 3HAHMSIM, K
IpUpPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIAJl B 9KOJIOrMUYECKOe 00pa3oBaHie 00yUYaromInuXCsl.

JlaHHble HampaBieHHs B OOY4YEHHUH XHUMHUH O0ecleuMBaloTCs CcHenu(UKol coaepkaHus
yueOHOro mpenMeTa, KOTOPbIM SBISETCS MEJaroruuecky aJanTHPOBAHHBIM OTpa)XKeHHEM 0a30BoOM
HAyKW XHMUWH Ha OMPEECIEHHOM 3Tane €€ pa3BUTHS.

Kypc XxuMum Ha ypoBHE OCHOBHOrO 0OIIero o0Opa3oBaHMS OpPUEHTHPOBAH Ha OCBOCHHUE
00y4aromKUMHUCS CUCTEMBl NEPBOHAYAIBHBIX MOHATHH XWMHHM, OCHOB HEOPraHWYECKOH XHUMHU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHATUN OPTraHUYECKON XUMUH.

CrtpykTypa cofepxaHus IporpaMMBbl 110 XUMHUU chopMHpOBaHa HA OCHOBE CUCTEMHOTO MOIX0/a
K €€ usyueHuto. ConepxaHue CKJIAAbIBAETCSI U3 CUCTEMBI MOHATUH O XMMHUYECKOM DJIEMEHTE U
BEIIECTBE W CUCTEMbl MOHATUH O XHUMHUYECKOH peakuuu. OOe 3TH CHUCTEMBI CTPYKTYPHO
OpraHU30BaHbl MO MPUHIUIY TOCIEI0BATEIBHOIO Pa3BUTHS 3HAHUNM Ha OCHOBE TEOPETHUECKUX
MpeJICTaBICHUI Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;



— [lepuonuueckoro 3akona /[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YUYEHMS O CTPOEHUH aToMa U XMMUYECKOH CBS3H;

— MPECTaBICHUH 00 ANEKTPOIUTUIECKOM TUCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HAHUS PAcCMATPUBAIOTCS HA OCHOBE OMIIUPHUYECKH TOJIYYEHHBIX U
OCMBICJICHHBIX (DAaKTOB, Pa3BUBAIOTCS MOCIEIOBATENILHO OT OJHOTO YPOBHS K JAPYTrOMY, BBIIIOTHSIS
(GyHKINU OOBSCHEHHS M NMPOTHO3UPOBAHMS CBOWCTB, CTPOCHHUS M BO3MOXHOCTEW MPAKTHYECKOTO
IPUMEHEHHUS U TIOJTYyYEHUS U3yYaeMbIX BEILECTB.

OcBoeHue MporpaMmbl 10 XUMHUHU CIIOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O XUMUYECKON
COCTaBISIIOLICH HAyyHOW KapTUHBI MHpa B JIOTUKE €€ CHCTEMHOW MPUPOJbI, LEHHOCTHOTO
OTHOLIEHMsI K HAYYHOMY 3HaHHMIO M METOJaM I03HaHUs B Hayke. M3yueHue XMMUU IPOUCXOAUT C
IPUBJICYEHUEM 3HAHUN U3 paHee HU3YYEHHBIX Y4EOHbIX MNpeAaMeToB: «OKpyXKaomui MHUP»,
«buonorus. 5-7 knaccel» u «Pu3mnka. 7 Ki1ace.

[Ipy M3y4yeHUH XUMUU TPOUCXOAUT (POpPMHpPOBAHHE 3HAHUI OCHOB XHMHUYECKOW HAyKU Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JEATEIbHOCTU YEJIOBEKA U KaK OJHOIO U3
KOMIIOHEHTOB MHUPOBOM KyJIbTYypbl. 3ajadya y4eOHOro mpeaMeTa COCTOMT B (OPMUPOBAHUU
CUCTEMbl XHMUYECKUX 3HAHMM — BaXHEHIIUX (PAKTOB, MOHSITHIA, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHUH, JOCTYMHBIX 00O0OIIEHUIT MHPOBO33PEHUECKOrO XapakTepa, s3blka HayKu, B
IPUOOIIEHNN K HAYyYHBIM METOJaM MO3HAHUS NPU M3YYEHHH BEIIECTB M XMMHUYECKUX pEaKlui, B
(GOpMUPOBAHMM W DPA3BUTHUM [103HABATEIbHBIX YMEHUH M MX NPUMEHEHUU B Yy4EOHO-
MO3HABATEIILHON U yueOHO-UCCIIEeOBATENLCKON JesSTeIbHOCTH, OCBOCHHH IpPaBUIl 0OE€30MacHOro
oOpallieHus ¢ BeIIeCTBaMU B TOBCEITHEBHOM JKU3HH.

[lpy w3y4yeHWHM XHMMHU Ha YpPOBHE OCHOBHOTO O00IIero oOpa3oBaHUS BaXHOE 3HAYCHUE
PUOOPETHN TaKHe LIETH, KaK:

— (opmupoBaHUE HWHTEIJICKTYadbHO pPAa3BUTONW IJMYHOCTH, TOTOBOW K C€aMOOOpPa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPUHSATHUIO PELICHU, CTIOCOOHON alanTUPOBAThCA K OBICTPO
MEHSIOLIUMCS YCIIOBUSIM KU3HU;

— HalpaBJIEHHOCTh OOy4eHHs Ha CUCTEMaTHMYecKoe MpHOoOIIeHHe oOyJarommxces K
CaMOCTOSITENIbHOW MO3HABATENBHOM IEATETbHOCTH, HAYYHBIM METOJaM MO3HaHUs, (OPMUPYIOIIUM
MOTHUBAIMIO U PA3BUTHE CIIOCOOHOCTEN K XMMUHU;

— oOecrieyeHHe yCIOBUHM, CHOCOOCTBYIOUIMX MPUOOpPETEHHIO OO0YyYarolIMMHCS — OIbITa
pa3HoOOpa3HOM JAESITENbHOCTH, IMO3HAHUS M CaMOIIO3HAHUS, KIIOUEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEpPCAIbHOE 3HAUEHHUE JUISl Pa3INYHbIX BUAOB JIE€ATEIIHOCTH;

— (hopmupoBaHHe 0011eH (YHKIIMOHAIBHOM M €CTECTBEHHO-HAyYHON I'PaMOTHOCTH, B TOM YHCIIE
YMEHMH OOBSACHATH M OLICHWBATH SIBJICHHS OKPYXAlOIIEro MHUpA, HCHOJb3ysl 3HaHWS U OIIBIT,
MOJIy4YEHHBIE [TPH U3YYEHUU XUMUHU, IPUMEHSATh UX [P PEIIEHUH TPOOJIEM B TOBCEAHEBHOMN KU3HU
U TPYZIOBOU JEATEIIBHOCTH;

— (opMupoBaHue y O0OydYarOUIMXCAd TYMaHHUCTUYECKUX OTHOILIEHHWH, MOHMMAaHUs LIEHHOCTH
XUMHUYECKMX 3HAHUW s BbIPaOOTKH SKOJOTHYECKH I11eJeco00pa3HOro MOBeJIeHUs B OBITY U
TPYAOBOM MEATEILHOCTH B IEJNSIX COXPAHEHHUS CBOErO 3J0POBbS W OKPYXKAKOIIEH MHPUPOIHOU
Cpelibl;

— pa3BUTHE MOTHUBALMHU K OOYYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO M CAMOBOCIIUTAaHHUIO Ha
OCHOBE YCBOEHHUS OOIIEUEIOBEYECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOoduiis U
HAIPaBJIEHHOCTHU JaJIbHEHIIET0 00yYeHHUS.

OOmiee 4yuCIO YacoB, OTBEACHHBIX /IS M3y4eHHMS XMMHMHM Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBanus, coctaBiser 136 gacos: B 8 kimacce — 68 vacoB (2 4yaca B Hefento), B 9 kimacce — 68
yacoB (2 yaca B HEJIEINIO).



VYuuTeiBas KaneHaapHelid yuebnslii rpapuk MBOY Kpusopoxckoit COL wa 2025- 2026 yu.
rog, pabodas mporpamMma IO XMMHUHU JUIs 8 Kiacca cocraBieHa Ha 68 wacoB. CoxepkaHue
pabodeli mporpaMMbl PeaIn3yeTcsi B OJTHOM O0beMe.

Pabouas mporpamma mo xumuu i 9 kiacca cocraniena Ha 68 yacoB. Conepixanue padboueit
IPOTPaMMBbI PeaTU3yeTcs B IOJTHOM 0OBbeMe.



COJEPKAHUE OBYYEHUA

8 KUIACC

IlepBOoHaYaJIbHBbIC XMMUYECKHE TOHATHS

[Ipeamer xumuu. Ponb XuMuu B KM3HU 4YeslOBeKa. XMMHs B cHUCTeMe HayK. Teia u BemiecTsa.
dusnuecKkue CBOMCTBA BEIIECTB. ArperaTHoe cocTostHue BemiecTB. [loHATHE 0 METO/aX MO3HAHUs B
xumuu. Yncteie BemecTBa u cmecu. CrocoObl pa3/ieieHus: CMecei.

ATOMBI M MOJIEKYJIbl. XUMUYECKHE 37eMEHThl. CUMBOJIBI XMMHUYECKHUX 31eMeHTOB. lIpocTeie n
CJIOKHBIE BelIeCTBAa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuueckass (opmyna. BaneHTHOCTh aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH ITOCTOSHCTBA
cocraBa BeulecTB. OTHOCUTENbHAsL aTOMHasA Macca. OTHOCUTENIbHAsA MOJIEKYIIsIpHast Macca. MaccoBast
JI0JI1 XUMHAYECKOI0 3JIEMEHTA B COCIMHEHHH.

KonunuectBo BemiectBa. Monb. MossipHass mMacca. B3auMOCBSI3p KOJIMYECTBA, MACChl U 4HUCIa
CTPYKTYPHBIX €IUHHII BemiecTBa. Pacuérel mo hopMynamMm XMMHUECKUX COSAMHEHUH.

dusnueckrue U XUMUYECKUE SBJICHHS. XUMUYECKas peakius U e€ MpUu3HaKU. 3aKOH COXPaHECHUS
Macchl BellecTB. XuUMUYeckue ypaBHeHHs. Kiaccupukanus XUMUYECKHX peakiuil (CoenuHeHUs,
pasloKeHHs, 3aMeleHUs, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMMHYECKOM TIOCYyNOH, MpaBwiaMu padOThl B JlabopaTopuu U HpUEMaMU
oOpamieHusi ¢ J1a00OpaTopHBIM OOOpPYAOBAaHWEM, HU3YYEHHE U ONHUCaHHE (PUIUYECKUX CBOWCTB
00pa3I0B HEOPraHUYECKUX BEIIeCTB, HaOMIOAeHHE (Qu3nYecKuX (IUIaBJICHHWE BOCKA, TasHUE JIbJA,
pacTupaHue caxapa B CTYIKE, KUIEHUE W KOHJEHCAIMS BOJbI) U XUMHUYECKUX (TOpPEHHE CBEYH,
MPOKAJIMBaHWE METHOW MPOBOJIOKH, B3aMMOICHWCTBUE MeNa C KHCIOTOW) SIBICHWH, HAOIIOJICHUE U
OMMCaHWE MPHU3HAKOB MPOTEKAHUS XMMHUYECKHUX peakluil (pa3iokKeHHe caxapa, B3auMOCHCTBHE
CEepHOIl KHUCIOTHI C XJopuaoMm Oapusi, paznoxenue ruapokcuaa meau (ll) mpu HarpeBanuwm,
B3aUMOJICCTBHE kemne3a ¢ pacTBopoM coiu menu (l1), n3yuenue crocoOoOB pasneneHusi cMeceil: ¢
MOMOIIbI0 MarHuTta, (UIBTPOBAHHE, BHIIAPUBAHWE, MUCTUWUIAIMSA, XpoMmarorpadus, MpoBeaecHUE
OYHCTKM TIOBapeHHOW conu, HAOIIOJeHHEe U OMHCAaHWE pe3yJbTaTOB MPOBEACHUS OIbITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUSI MacChl, CO3JJaHUE MOJieNiel MOJIEKY (IIIapOCTEPKHEBHIX ).

BaxuHeiilue npeacraBuTe/ i HEOPraHNYeCKUX BellecTB

Boznyx — cmech razos. CoctaB Bo3ayxa. Kucinopo — aneMeHT u npoctoe BemectBo. Haxoxnenue
KHCIIOpo/ia B TMpHUpoje, (u3MUecKhe W XHMMHUYECKHEe CBOMcTBa (peakuuu TropeHus). OKCHUIBL
[Ipumenenue xucnopoga. CrnocoObl MOTYYeHHUS] KUCIOPOJa B JIaOOpATOPHH U MPOMBIIIJICHHOCTH.
Kpyrosoport kucnoposa B npupojae. O30H — alsIoTponHas MOAUPUKALMS KUCIOPOa.

TemnoBoit  3ddeKkT XUMHUECKONM peakluy, TEPMOXMMHUYECKHE YpaBHEHHS, 0JK30- U
SHIOTEPMUUYECKHE peakuuHu. TOMIuMBO: Yroilb M METaH. 3arps3HEHHE BO3[yXa, YCUJIEHUE
MApHUKOBOTO 3 deKTa, pa3pyLUIeHHe 030HOBOTO CIIOS.

Bogopon — snemeHnt u mpocrtoe BemiecTBo. Haxoxaenue Bojopoja B mpupojne, ¢puznyeckue u
XUMHYECKHE CBOICTBA, IPUMEHEHHE, CIIOCOObI oay4yeHus. KucioTel u comu.

Monsipablii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM ypaBHEHUSIM.

Odusnyeckue cBoWicTBa BOAbl. Boma kak pactBoputenb. PactBopel. HacelieHHble u
HEHACBIIIEHHBIE PACTBOPBI. PacTBOPMMOCTH BemecTB B BOJE. MaccoBast 10l BEIIECTBA B PACTBOPE.
Xumuyeckue cBorcTtBa BoAbl. OcHoBaHus. Posib pacTBOpOB B MPUPOAE M B KU3HH YETOBEKA.
Kpyrosopot Bojibl B ipupoe. 3arpsa3HeHue NpupoaHbiX BoJ. OXpaHa U OUYMCTKA MPUPOIHBIX BOJI.



Knaccudukanmss  Heopranmueckux  coequHeHuid.  Oxcuapl.  Krnaccudukamus — OKCHIOB:
cosieoOpa3zymone (OCHOBHBIC, KUCIIOTHbBIE, aM(oTepHble) U HeconeolOpasyroume. HomeHnknatypa
okcu10B. U3nUecKre U XMMUUECKHE CBOMCTBa OKcrI0B. [loydyeHne okcuaos.

OcnoBanus. Knaccudukanus ocHoBaHu#: MENOYM U HEpACTBOpUMBIE ocHOBaHUS. HomeHkiaTypa
ocHOBaHMH. DU3nyecKne 1 XUMUYECKHE CBOMCTBA OCHOBaHUH. [losryueHne ocHOBaHMiA.

Kucnorel. Knaccudpukamuss xucnor. Homenkmarypa kucinor. Dusznueckue M XHUMHYECKHE
cBoricTBa KUcnoT. Psan akruBHoctu metaiuioB H. H. bekerosa. [lonmyduenue Kucior.

Conu. Homenkiarypa coseil. dusznueckue U XuMHU4eckue cBoicTBa cosieid. [lomyduenue conen.

['eneTnueckas CBSI3b MEXKYy KJIaCCAMH HEOPraHUYECKUX COECTMHEHUM.

Xumuueckuii IKcnepumenm:

KayeCTBEHHOE OIpe/eNieHHe COJACpXKaHUsA KUCIOpoJa B BO3AyXe, IOJy4YeHHE, coOupaHue,
pacrmo3HaBaHHE€ W M3yYEHUE CBOMCTB KHUCIOpOAa, HAONIOJEHUE B3aUMOJICHCTBUSI BEILECTB C
KHCIIOPOJIOM U YCJOBHSI BO3HMKHOBEHHS W TpEKpallleHus TopeHus (moxapa), 03HAKOMIIEHHE C
o0pa3iaMu OKCHJOB U ONHCAHHE WX CBOMCTB, MOJy4YeHHE, COOMpaAHHE, PACIIO3HABAHUE M M3YUYECHUE
CBOHMCTB Bojopoza (ropeHue), B3aumojeicTtBue Bomopona c¢ okcumom wmemu () (Bo3moxkHO
UCIOJIb30BaHUE BUJEOMATEpPHANiOB), HaOmoJeHHe 00pa3loB BEHIECTB KOJIWYECTBOM | MOJb,
HCCIIeIOBaHHEe OCOOEHHOCTEN PAaCTBOPEHUS BEILIECTB C Pa3IMYHON PACTBOPHUMOCTHIO, TPUTOTOBJIICHHE
pacTBOpPOB C OMNPEAETEHHON MAacCOBOM J0JIE pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJBI C
MeTa/utlaMH (HaTpUEM M KallbI[ieM) (BO3MOXKHO MCIIOJIB30BAHHME BHJIEOMATEPHAIIOB), HCCIICIOBAHUE
00pa30B HEOPraHMYECKHX BEIIECTB Pa3IWYHBIX KIJIACCOB, HAONMIOJEHUE W3MEHEHUS OKPACKH
WHIMKATOPOB B pacTBOpax KHUCIOT U IIeNoueH, u3ydeHue B3aumojencTBus okcuaa meau (ll) c
pacTBOPOM CEPHOM KHCIOTHI, KHUCIOT C MeETalyIaMH, pPEaKIUil HeHUTpaiu3aluuu, IOoJy4yeHue
HEpPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOIO0 MeTajlla APYTMM M3 pacTBOpa COJIM, PEUICHHE
SKCIEPUMEHTAIIbHBIX 33/a4 110 Teme «BaxkHelme Ki1acchl HEOPraHUYECKUX COSAUHEHUIN.

IMepuonuyeckuii 3akon u Ilepumoguveckass cucremMa xuMudeckux 3jementoB /[, MH.
MenpeneeBa. Ctpoenne aroMoB. XUMHUYecKasi CBs3b. OKHMCIUTEIbHO-BOCCTAHOBHUTE/IbHbIE
peakuuu

[lepBple MOMBITKH KIacCH(UKAIIMM XUMHYECKHX JJIeMEHTOB. [loHATHE O Tpymmax CXOAHBIX
3J€MEHTOB (ILIEJIOUYHbIE U IIEJIOYHO3EMENIbHbIE METAJUIbl, TaJOre€Hbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIe 00pa3yroT aM(pOTEPHBIE OKCUIBI U THAPOKCH/IBI.

[lepnonnueckuit 3akoH. Ilepuognueckas cucrema xumudeckux 3ieMeHToB [[. M. MeHnneneesa.
Kopotkonepuoanas u niauHHONEpuoaHast popmsl [leproaudeckoil CHCTEMBI XUMHUYECKHUX AJIEMEHTOB
J. U. Menneneesa. Ilepuoast u rpynnsl. OU3HYECKUN CMBICH IMOPSIIAKOBOIO HOMEPA, HOMEPOB
Meproja U rpymibl AJIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX siaep. M3otombl. DnexTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
o0onouek aToMoB MepBbix 20 xumMudeckux neMeHToB [lepuoanueckoii cucremsr [. 1. Menneneesa.
XapakTepucTuka XMMUYECKOTO 3JIEMEHTa MO ero mnojioxkeHutro B Ilepuonnueckoi cucreme 1. U.
Menneneena.

3aKOHOMEPHOCTH HM3MEHEHHUsI paguyca aTOMOB XHMMHYECKHUX DJJIEMEHTOB, METAUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB O TPYIIIaM U MEPUOIAM.

3nauenue llepuoamueckoro 3akona u Ilepmoanueckoid CUCTEMbl XMMHMUYECKHX 3JEMEHTOB st
pa3BuUTHS Hayku U npakTuku. [. . MeHneneeB — yu4€HbIN U rpak JaHUH.

Xumudeckasi cBsi3b. KoBaneHTHas (MOJISIpHAsE M HETOJSIPHAS) CBSI3h. DJIEKTPOOTPUIIATEIHLHOCTh
XUMHUYECKUX AJIeMEHTOB. VIOHHas CBS3b.

Crenenb okucieHus. OKHUCIUTENbHO-BOCCTAHOBUTENbHbIE peakuuu. I[Iporecchl OKHUCIEHUS M
BOCCTaHOBJIEHUS. OKUCINUTENN U BOCCTAHOBUTEIH.



Xumuueckuii IKCnepumMeHm:

M3Y4YeHHE 00pa3lloB BEIIECTB METAUIOB M HEMETAJNIOB, B3aWMOJACUCTBHE THAPOKCUAA IIMHKA C
pacTBOpaMM KUCIOT U LIEIOYEH, TPOBEACHHUE ONBITOB, HIUIFOCTPUPYIOLIUX HPUMEPBI OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX pEaKuil (TOpeHue, peakuu pa3ioKeHUs, COSTUHEHHS).

Meosicnpeomemmnvwie ceasu

Peanuzaiust MeXnpeaMeTHBIX CBSA3EH MPU MU3YYCHHH XMMHUHU B § KJIacce€ OCYLIECTBISIETCS depes
WCIOJIb30BaHNE Kak OOIIMX eCTECTBCHHO-HAYYHBIX TIOHSATUH, TaK W TIOHATUH, SIBJISTFOIIUXCS
CUCTEMHBIMU JJI OTAEJIbHBIX NPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO0mue ecTecTBEHHO-HAy4YHbIE MOHSTHS: HAay4HbI (akT, TUIIOTe3a, TEOpUs, 3aKOH, aHAIU3,
CUHTE3, KiIaccu(uKaIus, mepuoInIHOCThb, HAOIOIeHUE, SKCTICPUMEHT, MOJICIIMPOBAHHE, U3MEPEHUE,
MO/IETIb, SIBJICHUE.

®duznka: Marepus, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU/I, U30TOIbI, PAINOAKTUBHOCTb,
MOJIEKYJIa, AJNEKTPUYECKU 3apsijl, BEUIECTBO, Tel0, 00bEM, arperaTHoe COCTOSHUE BEIIEeCTBa, Ias,
(bu3HUYecKre BETMUMHBI, €IMHUIIBI H3MEPEHUs, KOCMOC, TUTAaHETHI, 3BE3/161, COITHIIE.

buonorus: porocunres, neixanue, ouochepa.

I'eorpadusa: armocdepa, rumpocdepa, MHUHEpaNbl, TOPHBIE MOPOJbI, MOJIE3HBIE HCKOMAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XumMHUYecKasi peakuus

Ilepuonuueckuii 3akoH. [lepuoguueckas cucrtema xumuueckux 3neMeHToB JI. M. MeHnneneesa.
Crpoenue aTtoMoB. 3aKOHOMEPHOCTH B U3MEHEHUHM CBOWCTB XMMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
MEPUOJIOB, Kajus, KAJIbLUSA M KX COCIAMHEHUHA B COOTBETCTBHM C IIOJIO)KEHHEM DJIEMEHTOB B
[Iepnonnueckoi cucTeMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BeniecTBa: BUJIbI XUMHUECKOW CBSI3U. THUIBI KPUCTAIIIMYECKUX PELIETOK, 3aBUCUMOCTD
CBOMCTB BEILECTBA OT THUIA KPUCTAIUNIMYECKON PEIIETKU U BUJA XUMHYECKOU CBSI3H.

Knaccudukanuss 1 HOMEHKIATypa HEOPraHUYECKHX BEIIECTB. XMUMHUYECKHE CBOWCTBA BEIECTB,
OTHOCSIIIMXCA K Pa3jM4HbIM KJaccaM HEOPraHWYEeCKUX COCIMHEHUH, TEHETUYeCKas CBS3b
HEOPraHUYECKUX BEILECTB.

Knaccudukanus XUMHYECKMX pEaKIUil MO pa3lIuyHbIM MpHU3HAKaM (IO YHUCIYy M COCTaBy
YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, MO TEIJIOBOMY d(PEKTy, 10 M3MEHEHUIO CTETICHEH OKUCIEHUS
XUMHUYECKUX AJIIEMEHTOB, IO 0OPAaTUMOCTH, M0 yYaCTHIO KaTalau3aTropa). DK30- U SHIOTCPMUUECKHE
peakLu, TepPMOXUMHUYECKUE YPABHEHHUSI.

[TonsTe o ckopocTu XuMmHUeckod peakuuu. lloHsatue 00 oOpaTUMBIX U HEOOpPATHMBIX
XUMHYECKUX peakuusx. [[oHsSTHEe 0 TOMOT€HHBIX M TE€TEPOTreHHBIX peakuusx. [loHsTue o katanuse.
[TonsiTne 0 xuMUYeCKOM paBHOBecHH. DAKTOPHI, BIUSAIONIME HA CKOPOCTh XMMHUUYECKON PEAKIHUHU U
MOJIOKEHUE XUMHUUECKOTO PABHOBECHS.

OKHCIUTENFHO-BOCCTAHOBUTEIBHBIE  PEAKIUH,  OJJIEKTPOHHBIM  OamaHc  OKHUCIUTENIbHO-
BOCCTAaHOBUTENbHOW peakiuu. (CoCTaBJI€HWE YpPABHEHHII OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peakIuii ¢ CTIOIB30BAHIEM METO/Ia JIEKTPOHHOTO OayiaHca.

Teopus 3JEKTPOIUTHUECKON TUCCOIMALIMU. DIEKTPOIUTHI U HEINEKTPOIUTHI. KaTHOHBI, aHHMOHBI.
MexaHu3M JucCOlMallMM  BEIIECTB C pa3IMYHBIMM BHJAMH XMMHYECKOW cBsi3u. CTeneHb
nuccoruanuu. CUIIbHBIE U CJIa0bIe SJIEKTPOJIUTHI.

Peakuuu noHHOro oOMeHa. YCIIOBUS MPOTEKaHMsI pPEaKIMid HOHHOrO OOMEeHa, IOJHBIE H
COKpalll€éHHble HOHHBIE ypaBHEHHUs peakuuil. CBONHCTBA KHUCJIOT, OCHOBAaHMW U COJEH B CBETE
MIPEICTaBICHHUI 00 IEKTPOIUTUYECKON nTucconnanuu. KauecTBeHHbIe peakiiuy Ha HOHBL. [loHsATHE O
TUAPOIU3E COJIEH.



Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJICISIMH KPUCTAITIMUECKUX PEHIETOK HEOPTaHUYECKUX BEIECTB — METAJJIOB U
HeMeTaIoB (rpaduTa u anmasa), CIIOKHBIX BEIIECTB (XJIOPUIa HATPHS ), UCCIEIOBAaHUE 3aBUCUMOCTH
CKOPOCTH XHUMHYECKOM peakluu OT BO3ACUCTBUS pa3iMYHBIX (HAKTOPOB, HCCIIEOBAHHE
ANEKTPONPOBOJIHOCTH PACTBOPOB BEUIECTB, IMpOLECCa TUCCOLMALMU KHUCIIOT, ILIEJOoYed U cosei
(BO3MOYKHO MCIIOJIb30BaHUE BUAEO MAaTEPUAJIOB), IPOBEIEHUE OIBITOB, MJUTFOCTPUPYIOLIUX PU3HAKU
MPOTEKAHUS peakluii HOHHOTO oOMeHa (00pa3oBaHME OCa/IKa, BBIICICHHE Ta3a, 00pa3oBaHUE BObI),
OTBITOB, WJUTIOCTPUPYIOIIUX TPUMEPHI OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakluii (ropeHue,
peaKuuu pasNioKEHUs, COCNAMHEHHS), pACIO3HABAHME HEOPraHUYECKUX BELIECTB C TMOMOIIbIO
KayeCTBEHHBIX PEaKIIMii Ha MOHBI, pEIICHHE YKCIIEPUMEHTAIBHBIX 3a/1au.

HemeTanibl 4 X cOeTHHEHUS

OObmas xapaktepucTtuka rajaoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEepHbIE CTENEHU
okucienusa. CtpoeHue U (u3MUECKHE CBOMCTBA MPOCTHIX BEIHIECTB — TaJOT€HOB. XHUMHUYECKUE
CBOMCTBa Ha IpuUMepe XJopa (B3aUMOJEHCTBUE C METaJlIaMH, HEMeTaJlylaMH, LIeJI0YaMu).
XnopoBogopoa. CosstHasi KUCJIOTa, XMMHUYECKHE CBOMCTBA, MOJydeHHUE, MpuMeHeHue. JleiicTBue
XJIOpa M XJIOPOBOJAOPOJAa HA OpraHU3M uejoBeKka. BakHeiline XJIOpuAbl U UX HAXO0XKICHUE B
MIPUPOJIE.

O6mras xapakrepuctuka 3aeMeHToB VIA-rpymmnsl. OCOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTEPHbIE
crerieHn okucieHus. CtpoeHne u (U3NIECKUe CBOMCTBA MPOCTHIX BEUIECTB — KHUCIOPOAA M CEPHI.
AnnoTponHble MOAU(DHUKAIIMU KHCIOpOAa M cepbl. XMMHYECKHE CBOWcTBa cepbl. CepoBOAOPO/,
cTpoeHue, PU3NYECKUE U XUMUYECKHE CBOMCTBA. OKCHUIABI Cepbl KaK MPEACTABUTENIN KHCIOTHBIX
okcu1oB. CepHast KucioTa, PU3NYecKUe U XUMUYECKUE CBOMCTBA (00IIMe KaK MPeICTaBUTENs Kilacca
KHCJIOT U crieruduueckie). XUMHUUECKUE PEaKINH, JeKallue B OCHOBE MPOMBIIUIEHHOTO CIIOco0a
MOJIy4eHUsl cepHO KUCIOThL. [IpuMenenue cepHoit kucnoTel. Colu CepHON KUCIOTHI, KaueCTBEHHAs
peakuuss Ha cynbdarT-uoH. HaxoxaeHue cepsl u e€ coequHEHH B mnpupoge. XUMHUECKOE
3arpsi3HEHUE OKPYKaroIel Cpeibl COEAMHEHUSIMU Cephl (KUCIOTHBIE 10K/IU, 3arpsI3HEHUE BO3AYyXa U
BOJIOEMOB), CITOCOOBI €r0 TIPEI0TBPAIICHUS.

OOmast xapakTepucTika 31eMeHToB VA-rpymnmbl. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEpHbIE
CTENEHN OKHCICHHS. A30T, paclpoCTpaHEeHHE B MpUpoJe, (pU3MUECKHe U XMMHUYECKHE CBOICTBA.
KpyroBopot azora B npupoge. AMMuUak, ero Qu3nyeckue U XMMHYECKHE CBOMCTBA, MOJyuYE€HUE U
npumeHeHne. Com aMMOHHMS, UX (PU3NYECKHE U XUMUYECKHEe CBOMCTBA, MpuMeHeHre. KauecTBeHHas
peakiysi Ha HOHbI aMMOHMsI. A30THast KUCIIOTa, €€ MoylyuyeHue, pu3nyeckue 1 XuMHUUECKUe CBOMCTBA
(obmrue Kak mpeacTaBUTENS Kiacca KHCIOT U crenuduueckue). Mcmnonp3oBaHne HUTPATOB U cojel
aMMOHHSI B Ka4eCTBE MUHEPAIBHBIX yI0OpeHWH. XHMHUYECKOe 3arps3HEHUE OKPYKAIOIMIEH Cpeibl
COEIMHEHUSMH a30Ta (KUCIOTHBIE JOXAM, 3arps3HEHHE BO3AyXa, MOYBBI U BOA0EMOB). Docdop,
ayutorpornHbie Moaudukanuu ocdopa, pusnueckue u xumuueckue cBoiicta. Oxeun docdopa (V)
u (QocdopHas kuciora, (u3MUECKHEe U XHMHUYECKHE CBOMCTBa, MoiydeHue. lcmonb3oBaHue
¢docdaToB B kKauecTBE MUHEPAIbHBIX YA0OPEHUH.

O6mras xapaktepucTtrka 31eMeHTOB |V A-rpymmbsl. OCOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTEPHBIE
CTETIEHH OKHUCJICHUS. YTIEepoja, aUIOTPONHbIE MOAW(DUKALMHU, pacHpOCTpaHEHHE B IPHPOJIE,
¢usnyeckue M XUMHUECKue cBOMCTBa. Ajpcopbums. KpyroBopor yriepona B mpupone. OKcubl
yriaepoaa, ux GuU3NYecKkne W XMMUIECKHe CBOWCTBA, JACHCTBUE HA KUBBIE OPTaHU3MBI, TOTyICHHAE H
MpUMEHEHHE. ODKOJOTHYECKHEe TMpoOJeMbl, CBs3aHHbIE C okcugoMm yriepona (IV), rumoresa
r7100aNbHOTO TMOTEIJICHUsT KJIMMara, MAapHUKOBBIA A(QQeKT. YronbHas KUCIOTa U €€ COJH, HuX
¢usnyeckue M XUMHMUYECKHE CBOMCTBa, IMOJyueHHE M TpuMeHeHue. KauecTBeHHas peakius Ha



KapOoHaT-uoHbI. Mcnonb30BaHue KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIUIEHHOCTH M CEIHCKOM
XO35UCTBE.

[lepBoHayasibHbIE TOHATHUS 00 OpPraHMYECKHUX BEILIECTBAX KaK O COEIMHEHUSX yriepoja (MeTaH,
9TaH, OTHJIEH, alleTWIEeH, JTaHOJ, TIJMIEpPUH, YKCycHas Kuciora). [IpupoaHble HCTOUHUKH
YTJIEBOJIOPOIOB (yroJib, IPUPOIHBIA Ta3, He(PTh), MPOAYKTHl MX MepepadoTKu (OCH3WH), UX POJb B
ObITY W TpOMbIIICHHOCTU. [loHATHE O OMOJOrMYECKH BaXKHBIX BEIIECTBAX: JKUpPax, Oenkax,
yriaeBoJaX — M MX POJIM B JKU3HM ueloBeKa. MaTepuaabHOE €OUHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCAHMHEHUN.

Kpemuuii, ero gusnyeckue ¥ XMMUYECKHE CBOWCTBA, MojydeHue M mnpuMeHeHue. CoenuHeHUs
KpemHHs B mpupoze. Obmme mpexacraBieHus o0 oxcune kpemaus (V) u KpeMHUEBOW KHCIOTE.
Cunukatel, WX WCIONB30BaHHE B OBITY, B MPOMBIIUICHHOCTH. BaXHEeHIIHne CTpOUTEIbHBIC
MaTepuasbl: KepamHKa, CTeKJo, IeMEeHT, OeToH, xkene300eToH. [Ipobiembl Oe3omacHOro
HCIOJIb30BAaHUS CTPOUTENIbHBIX MaTepUasoB B MOBCEAHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHHE 00pa3lloB HEOPraHMYECKUX BEIIECTB, CBOWCTB COJISIHOM KHUCIIOTBI, IIPOBEICHHE
KAueCTBEHHBIX pEaKUUid Ha XJIOPHUI-UOHBI M HAOIIOJIEHHWE TMPU3HAKOB HX MPOTEKAHUS, OIIBITHI,
oTpaxawlinue (U3NUecKue M XMMHUYECKHE CBOMCTBA TaJIOT€HOB M UX COEIWHEHUN (BO3MOXKHO
WCIIOIb30BaHUE BHUICOMATEPUAJIOB), O3HAKOMJIEHHE C O00pa3laMu XJOpUI0B (TaJIOTE€HHUJIOB),
O3HaKOMJIEHHE ¢ oOpa3uamMu cepbl U €€ COECIUHEHUSMU (BO3MOXKHO  MCIOJIb30BaHHUE
BUJICOMATEpPHANIOB),  HaONIIOJIeHWe  Tmporecca  OOyrnuBaHUs — caxapa  [OA  JEHCTBUEM
KOHIIEHTPUPOBAHHON CEPHOI KHUCIOTHI, U3y4Y€HHE XHMHUYECKHUX CBOMCTB pa30aBICHHON CepHOI
KHCJIOTBI, TPOBEJICHUE KAYECTBEHHON pEakuWu Ha CyiIb(paT-uoH W HaONIOJICHHE TNpU3HaKa e
NPOTEKaHHs, O3HAKOMJICHHE C (M3WYECKHMMH CBOMCTBaMH a30Ta, (ochopa M HX COCAMHEHUI
(BO3MOXKHO HCITIOJIb30BaHHUE BUJEOMAaTEpHaioB), oOpa3liaMu a30THBIX U (HOCHOPHBIX yTOOpEHHIA,
MoJIyueHue, coonpaHue, paclo3HaBaHUE U U3y4YeHUE CBOWCTB aMMHaKa, MPOBE/ICEHNE KaUeCTBEHHBIX
peakiuii Ha HOH aMMOHHS U (GocdaT-UOH U U3yUEHUE TPU3HAKOB UX MPOTEKAHUS, B3AMMOJICHCTBHE
KOHIEHTPUPOBAHHON a30THOM KHCIIOTBHI C MEJbI0 (BO3MOXKHO HCIIOJIb30BAaHUE BMJIEOMATEPHAIIOB),
M3Y4YeHHE MOJeNiell KpUCTATMYECKUX peméTok anmasa, rpadura, QymnepeHa, 03HaKOMIIEHHE C
MpoLIeCCOM  aJICOPOLIMU  PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U yCTPOHCTBOM
MIPOTUBOra3a, IMOoJyuyeHue, coOupaHHe, PAacllO3HABaHWE M H3Y4YEHHME CBOICTB YIJIEKUCIOrO Tasa,
MPOBEJCHUE KAYECTBEHHBIX pPEAKIMN Ha KapOOHAT M CHJIMKAT-UOHBI W W3y4YEHUE TMPU3HAKOB X
MPOTEKaHUs, O3HAKOMJIEHME C TMPOAYKLIHMEH CHUIMKATHOW  IPOMBIIUIEHHOCTH, PEIICHHE
SKCIEPUMEHTAIIbHBIX 3a/a4 10 TeMe «BakHeillre HeMeTallIbl U UX COETUHEHUS.

MeTa/uibl M UX COeTMHEHUSI

OOmiast XxapakTepUCTHKa XMMUYECKUX 3JIEMEHTOB — METAJUIOB HAa OCHOBAaHUMU HUX IOJIOXKEHUS B
[lepuonnueckont cucreMe xumuuyeckux dieMeHToB [[. M. MenneneeBa W CTPOEHUS aTOMOB.
Crpoenue wmetaiioB. Mertannuyeckas CBsI3b W METANIMYECKAs] KPHUCTAIMYECKas pEIIETKa.
DIJIEKTPOXUMHUYECKUH Psii HAPSOKEHU MeTauioB. PU3NYECKUE U XUMUYECKUE CBOMCTBA METAJIOB.
O6mue crnocoObl moiy4deHus: MeTauioB. [loHsATHEe O KOpPpO3UM METaNlJIOB, OCHOBHBIE CIIOCOOBI
3alUThI UX OT Koppo3uu. CruiaBsl (CTallb, YyTYH, AIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHHE B OBITY
Y IPOMBILUIEHHOCTH.

[[lenounbie meTamibl: mojioxkeHue B llepumonnyeckoi cucreme XUMUYECKUX 3iaeMeHToB J[. U.
MenpeneeBa, CTpOEHHE UX aTOMOB, HaxoXAeHUe B mpupoje. dusndeckre 1 XMMUYECKHE CBONCTBA
(Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUIBI HATPHUS U Kanus. [IpuMeHeHne MenoYHbIX
METAJUIOB U UX COCIMHEHUM.



[[lenoyHO3eMENbHBIE METAJIBI MarHU W KajlblMi: TonokeHue B Ilepuoandeckoi cucreme
xumuueckux snemeHtoB JI. M. MeHnneneeBa, CTpoeHHE UX aTOMOB, HAXOXIECHHUE B IPUPOJE.
du3nyecKre 1 XUMUUECKHE CBOMCTBA MarHus U Kajablivsa. BaxkHelme coeTuHeHUs KanbInus (OKCHUI,
THAPOKCHI, COJIN). JKECTKOCT BOBI U CITOCOOKI €€ yCTpaHEHUSI.

AsnroMunuii: nojoxenue B [lepuoandeckoi cucteMe xumuueckux sineMentoB J. . Menneneena,
CTPOCHHUE aToMa, HaxokJeHue B mpupoje. Puznueckue M XUMHUYECKHE CBOMCTBA aTIOMHHMUS.
AmdoTepHbIe CBOIMCTBA OKCH/A U THUPOKCHIA ATFOMUHHUSL.

Kenezo: nmonoxenue B Ilepronnueckoit cucteMe xumuyeckux snemeHtoB Jl. M. Menpeneena,
CTPOCHHUE aTOMa, HaXOXKJeHUe B mpupoje. Pusnueckue U XMMUYECKUE CBOMCTBA keie3a. OKCUIbI,
ruapokcuabl u conu xenesa (1) u xxenesa (111), ux cocras, cBoiicTBa u nosyueHue.

Xumuueckuii IKcnepumenm:

03HAaKOMJICHHE C 00pa3laMd METa/UIOB M CIUIABOB, MX (PU3MUYECKHMMH CBONCTBAMH, HU3yUCHUE
pPEe3yIbTATOB KOPPO3HH METALIOB (BO3MOXHO HCIOJB30BaHUE BUICOMATEPHUATIOB), OCOOCHHOCTEH
B3aUMOJICHCTBUS OKCH/IA KAJIBIUS U HATPUS C BOJOM (BO3MOKHO MCIIOIB30BaHHE BUIEOMATEPUATIOB),
HCCTIEIOBAaHUE CBOMCTB JKECTKOM BOJIbI, IpoIlecca TOPEHUs >Kejae3a B KHUCIOpoJe (BO3MOXKHO
WCIIOJIb30BaHUE BHUACOMATEPHAJIOB), NMPU3HAKOB IPOTEKAHMUS KAYCCTBEHHBIX PEaKIUii Ha HWOHBI:
MarHus, KaJblus, alfoMUHUS, ITuHKa, xKenesa (1) u xenesa (1), meau (11), HabmroeHue u onMcanue
MPOIIECCOB OKpAIIMBaHUs TUIAMEHH MOHAMHU HATPHUA, Kajdus U KaJblus (BO3MOXKHO HCIIOJIb30BAHUE
BHJICOMATEPHAIIOB), HCCJICIOBAaHUE aM(POTEPHBIX CBOWCTB THAPOKCHIA ATIOMUHUS U THIPOKCHIA
LIMHKA, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3aJ1a4 10 TeMe «BakHel1e MeTauibl U UX COSIUHECHUS».

X¥MHUS U OKpYKAKOLIas cpeaa

BemectBa u Marepuaibl B IOBCETHEBHOM JKU3HU YeslOoBeKa. bezonmacHoe MCnoyib30BaHNE BEIIECTB
Y XMMUYECKUX peakiuii B ObITy. [lepBas momolib npyu XMMHUYECKUX 0KOTaxX U OTPABIICHUSX.

XuMUYeckoe 3arpsi3HEHHE OKpyXarollel cpeasl (mpelnenbHas AOMyCTUMas KOHIICHTPALUS
BemecTs, ganee — [1/1K). Ponb XxuMuu B pelieHur SKOJIOTHISCKUX TIPOOIIEM.

Xumuueckuii Ixcnepumenm:

n3y4yeHne o0pasIoB MaTeprasoB (CTEKIJIO, CIUTABbI METAJIJIOB, IIOJTUMEPHBIE MaTEpUAIbI).

Mescnpeomemnmnuie ceasu

Peanuzaius MeXnpeaMeTHbIX CBA3E€H MPU M3YYEHHH XMMHUHU B 9 Kiacce OCYHIECTBISIETCS depe3
WCIIONB30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHATHM, TaK W TIOHATUN, SBIISIOMIMXCS
CHUCTEMHBIMU JJI OTACIIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAYYHbIE TOHSTHS: HAay4HBIH (akT, TUIOTe3a, 3aKOH, TEOpHUs, aHAIIU3,
CUHTE3, KJaccu(uKaIus, mepuoIuuyHOCTb, HAOIOIEHUE, SKCIIEPUMEHT, MOJEIIUPOBAHNE, U3MEPEHUE,
MO/I€JIb, SIBJICHHUE, TAPHUKOBBIN A (PEKT, TEXHOIOTHsI, MATEPHUAIIBI.

dusnka: Matepus, aToM, dJIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIU/I, U30TOIbI, PaIUOAKTUBHOCTD,
MOJIeKYJa, JJEeKTPUYECKUI 3apsii, MPOBOAHHUKH, MOIYMPOBOJHUKH, AUIIEKTPUKH, (HOTOIIEMEHT,
BEIIECTBO, TeNo, OOBEM, arperaTHoe COCTOSHHME BEIIeCTBa, Ta3, pacTBOp, PACTBOPHUMOCTH,
KPUCTAJUTMYECKasi PEMIETKA, CIJIaBbl, (PM3MYECKUE BEITUYUHBI, CIUHUIIBI WU3MEPEHUS, KOCMUYECKOe
MIPOCTPAHCTBO, TUTAHETHI, 3BE3/161, COTTHIIE.

buonorus: ¢otocunTe3, aApixanue, Ownochepa, HSKOCHUCTEMA, MHUHEPAIbHBIE YyIOOpEHHS,
MHUKPO3JIEMEHTBI, MAKPOIIEMEHTHI, MUTATEIbHbIE BEIIECTBA.

I'eorpadus: armocdepa, runpocdepa, MHUHEpaibl, TOPHbIE MOPOJBI, MOJIE3HBIE HCKOMAEMBbIE,
TOTUTMBO, BOJTHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHMA IIPOI'PAMMBI 11O XUMHUHN HA
YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yIbTaThl OCBOEHUS IPOrPaMMbl OCHOBHOI'O 00111ero 00pa3oBaHusl JOCTUTAIOTCS B
xo7e 00y4yeHHs XMMHUU B €AMHCTBE Y4€OHOW M BOCIUTATEIHHON NESTETLHOCTH B COOTBETCTBUU C
TPaJIULUOHHBIMU DPOCCUICKUMHU COLMOKYJIBTYPHBIMH UM JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH,
INPUHATHIMU B OOIIECTBE NpaBWJIaMU M HOPMaMU I[OBEACHUS U CIOCOOCTBYIOT Hpolleccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLUAIM3AINH 00Y4aIOIIHUXCS.

JIMYHOCTHBIE PEe3yNAbTaThl OTPAXAIOT TOTOBHOCTh OOYYAIOLIMXCS PYKOBOJICTBOBATHCS CHUCTEMOM
IIO3UTUBHBIX LIECHHOCTHBIX OPUEHTAlMM M pacIIUpEHHE OMbITA JEATEIbHOCTH Ha €€ OCHOBE, B TOM
YUCJIE B YACTHU:

1) naTpHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOULIEHHS K OTEYECTBEHHOMY KYJIbTYpHOMY, HCTOPHYECKOMY U Hay4yHOMY
HACJIEUI0, [OHUMAaHUS 3HAUEHUS XUMUYECKOW HAyKM B JKU3HM COBPEMEHHOro OOIIeCTBa,
CIIOCOOHOCTH BJaJIeTh JOCTOBEpHON HH(pOpManueld O NEepeqoBBIX JOCTHKCHHUSIX U OTKPBITUSIX
MHPOBOH M OTEYECTBEHHOIN XMMUU, 3aUHTEPECOBAHHOCTU B HAYYHBIX 3HAHHIX 00 yCTPOMCTBE MUpa U
o01ecTBa;

2) rpa:KIaHCKOT0 BOCTIMTAHMA:

MPEACTABJICHUS O COLIMAIBHBIX HOPMaX M IMPaBUJIaX MEXJIMYHOCTHBIX OTHOLUIEHUN B KOJUIEKTHUBE,
KOMMYHHKAaTUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOH, Y4eOHOUCCIIE0BATEIbCKOM,
TBOPUECKONM W JpYruxX BUJAX JAEATEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HON COBMECTHOM
NESTEIbHOCTH TPU BBIIOJHEHUH YYEOHBIX, IM03HABATENbHBIX 3a7ay, BBIIOJHEHUM XHMHUYECKUX
SKCIIEPUMEHTOB, CO3/IaHUU YYEOHBIX MMPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO U B3aMMOIIOMOIIIH
B MpOILIECCe ITOM y4eOHOU NesTeNIbHOCTH, TOTOBHOCTH OLIEHHMBATh CBOE MOBEACHHE M MOCTYIKHU
CBOMX TOBApHIIEH C MO3UIMHM HPAaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIEACTBUM
MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHUYECKUE TIPEACTABIECHUS O BELIECTBE M XUMHUYECKOW DPEAKIMH, COOTBETCTBYIOILHE
COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAyKHM M COCTaBISAIOLIME OCHOBY Ul TMOHHMMaHUS CYIIHOCTH
HAay4yHOM KapTHUHBI MHpa, NPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IMPHPOJBI,
B3aMMOCBA35X YEJIOBEKA C IPUPOIHOM CPENOH, O POJIM XMMHUH B IIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATENIbHBIE MOTUBBI, HAITPABJICHHBIE HA TIONyUYE€HHE HOBBIX 3HAHHM [0 XUMUU, HEOOXOIUMBbIE
Uis 00bsCHEHUs HaOJIIOAAeMbIX IPOLECCOB U SIBJICHWM, MO3HABaTEeNbHOM, MH(OPMALMOHHON H
YUTATEIbCKON KYJIbTYphl, B TOM UHCJIE HaBBIKOB CAMOCTOSITEIbHOM pabOThl ¢ yUeOHBIMU TEKCTaMH,
CIPaBOYHOW  JUTEPATypOil, JOCTYIHBIMH TEXHHYECKHMMH CPEICTBAaMU  HH(OPMALMOHHBIX
TEXHOJIOTHII;

UHTEpeC K OOy4YeHUI0 U [I03HAHUIO, JH0003HATENbHOCTh, TOTOBHOCTH U CIOCOOHOCTH K
caM000pa30BaHUIO, TMPOEKTHOW M HCCIEAOBATEIbCKON EATeTbHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpaBJIEHHOCTH U YPOBHS O0y4YEHUS B HajbHEHIIIEM;

4) popMupoOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHHE IIEHHOCTHU >KU3HH, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/I0POBbIO, YCTAHOBKHM Ha
3/10pOBBIM 00pa3 KU3HU, OCO3HAHME TOCIEICTBUN U HEMPUATHE BPEAHBIX MPUBBIYEK (YIIOTPEOICHUS
aJIKOTOJI, HAPKOTUKOB, KYpEHHUsS), HEOOXOJUMOCTH COONIIOJIEHHs MpaBUi O€30MacHOCTH IpH
O0paleHN! C XUMUYECKUMHU BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;

5) Tpy10BOr0 BOCIIMTAHUS:



MHTEpEC K MPAKTUYECKOMY M3YUEHHIO Npodeccuil U Tpyia pa3aIuuHOro pojaa, yBaxKeHHUe K Tpy1y U
pe3yibTaTaM TPYAOBOM AEATEIBHOCTH, B TOM YUCIIE HA OCHOBE IIPUMEHEHUS NIPEIMETHBIX 3HAaHUH 110
XMMHWHU, OCO3HAHHBIA BHIOOp WMHAWBUAYAIBHOW TPAGKTOPUHU MPOIOJIKEHUS O00pa30BaHUS C Y4ETOM
JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XMMHUH, OOLIECTBEHHBIX HMHTEPECOB U IOTPEOHOCTEH,
yCHEUHOM Npo(ecCHOHaNbHON NEATEIbHOCTH M pa3BUTHS HEOOXOIUMBIX YMEHHUH, T'OTOBHOCTh
alanTHPOBATHCS B MPO(EeCCHOHANBHOM cpee;

6) 9KO0JIOrNYECKOT0 BOCTIUTAHHUS:

9KOJIOTUYECKHU 11€71€CO000pa3HOe OTHOLICHHUE K MPUPOJE KAK UCTOUYHUKY KHU3HH Ha 3eMjle, OCHOBE
e€ CyIeCTBOBAHUS, IOHUMAaHKUE LIEHHOCTH 3JJ0POBOro M 0€30IacHOro o0pasa *U3HU, OTBETCTBEHHOE
OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY M TICHUXHYECKOMY 3/I0pOBBIO, OCO3HAHHE IICHHOCTU
coOIOIeHHsT TIPaBUJI OE30MacHOT0 MOBEACHUS MPH paboTe ¢ BELIeCTBaMH, a TAK)KE B CUTYaIUsX,
YTPOKAKOIIUX 310POBBIO U KU3HU JIIOJIEH;

CIOCOOHOCTH NPUMEHSTh 3HAHUA, NOJIy4YaeMble NPU U3YYEHUM XUMHM, U1 pelleHHs 3ajaad,
CBA3AHHBIX C OKpYXKaroLeH IPUPOIHON CPENOH, I MOBBIILEHUS YPOBHS SKOJIOTUYECKON KYJIbTYpHI,
OCO3HaHHUSA TJI00AJBLHOIO XapakTepa AKOJOTMYECKUX MPOOJIEM U MyTeW UX PELIeHMs MOCPEICTBOM
METOJI0OB XMMHH, 3KOJOTUYECKOIO MBIIUICHUS, YMEHHUSI PYKOBOACTBOBATHCA UM B IIO3HABATEIIBHOM,
KOMMYHHMKaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATHI

B cocraBe MeTampeaMETHBIX pEe3yAbTaTOB BBUICISIOT 3HAYMMble IS (DOPMHUPOBAHHSA
MHUPOBO33pEHUsl OOIIEHAyYHbIC MOHATHS (3aKOH, TeOpus, MNPUHIMI, TUIOTE3a, (aKT, CHCTEeMa,
IpoIecC, SKCHEPUMEHT M JAPYroe.), KOTOpPbIe MCIOJB3YIOTCS B €CTECTBEHHO-HAYUYHBIX Y4EOHBIX
npeaMeTax W TO3BOJISIIOT Ha OCHOBE 3HAHWK W3 ATHX MPEAMETOB (HOPMHUPOBATH IMPEICTABICHHE O
LIEJIOCTHOM HAay4YHOM KapTUHE MHUpPA, U YHUBEpCaJbHblEe Yy4yeOHble AEWCTBUs (I103HABATEIbHbIE,
KOMMYHUKATHBHbBIC, PEryJsATUBHBIE), KOTOpble o00OecrnednBaoT (HOpMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIJIJAHUPOBAHUIO M OCYILECTBICHUIO YUeOHON JEATEIbHOCTH.

Ilo3naBaTenbHbIC YHHBepcaJIbHbIE YUeOHbIe NeliCTBUS

ba3oBble JJornueckue AeicTBHA:

YMEHUS HUCIOJIB30BaTh MPUEMBI JIOTMYECKOrO MBIIUICHHUS IPU OCBOCHUM 3HAHUM: PacKpbIBaTh
CMBICII XUMHUYECKUX MOHATUH (BBIIENATh UX XapaKTepHbIC MPU3HAKU, YCTAHABINBATh B3aUMOCBSI3b C
JPYTUMU TOHSTHUSMM), MCIIOJNB30BaTh MOHATHUS Ui OOBSCHEHUS OTHENbHBIX (AKTOB M SIBJICHU,
BBIOMpATh OCHOBAHHUS M KPUTEPUM Ul KiacCU(UKAIMM XUMHYECKMX BEIIECTB U XHUMHUYECKUX
peakIMii, yCcTaHaBIMBATh NMPUYMHHO-CIIEACTBEHHBIE CBA3M MEXAY OOBEKTaMH H3YyU€HHsI, CTPOUThH
JIOTHUECKUE pPACCYKIEHUs (MHIYKTUBHBIC, NEAYKTHBHbBIC, IO AaHAJOTMM), [JeJlaTh BBIBOJBI U
3aKJIIOYEHUS;

YMEHHE TPUMEHATh B IIpollecce IO3HAHUS MOHATHS (NPEAMETHbIE M METalpeIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENM, MHCIONIb3yeMble B XHMMHUH, MpPeoOpa3oBbIBaTh HIMPOKO
IPUMEHSIEMbIE B XMMHUHU MOJIEIbHbIE MPEJICTABICHUS — XMMHUYECKMHA 3HAK (CHMBOJ 3JIEMEHTA),
XuMHueckas Gopmysa U ypaBHEHUE XUMHUECKON peaKIK — MPU PEelIeHUH y4eOHO-TI03HaBaTeIbHbIX
3a/1a4, ¢ y4€TOM 3THX MOJEIbHBIX NPEICTABICHUN BBISABIATh W XapaKT€PU30BATH CYIIECTBEHHBIC
MPU3HAKH U3y4aeMbIX 00bEKTOB — XMMHUYECKHX BELIECTB M XUMUYECKUX PEAKIMM, BBIBIATH 00IIUeE
3aKOHOMEPHOCTH, INPUYMHHO-CIICJCTBEHHbBIE CBSI3M M IPOTUBOPEYUS B H3y4aeMBIX IIpolLiecCax H
SIBJICHUSX.

Ba3oBble uccienoBarebcKkue AeiCTBUA:

YMEHHUE KCIOJb30BaTh IIOCTABIECHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA IIO3HAHM, & TAKXKE B
KayecTBE OCHOBBI i (POPMHUPOBAHUS THIOTE3bl 1O IMPOBEPKE NPAaBUIBHOCTH BBICKA3bIBAEMbIX
CYXKJICHUH;



NpHOOpeTeHHe OMbITa MO I[UIAHUPOBAHHWIO, OpTaHU3allMd U MPOBEICHUIO YUYEHUYECKUX
AKCIIEPUMEHTOB, YMEHUE HAONIOAATh 32 XOJOM IMIPOIECCa, CaMOCTOSTENIbHO MPOTHO3UPOBATH €T0
pe3ynbrat, (GopMyaHpoBaTh OOOOIICHHWS W BBIBOABI IO pe3yabTaTaM MPOBEIEHHOTO OIBITA,
UCCIIeIOBaHMs, COCTABJIATh OTUET O MPOJIEIaHHOI paboTe.

Pa6ora ¢ nndopmanmeii:

YMEHHE BBIOMPATh, AHATTM3UPOBATh U MHTEPIIPETUPOBATH MH()OPMAIIUIO PA3TUYHBIX BUIOB U (hOpM
MpEACTABICHUS, IMOIYy4YaeMyl0 M3 pa3HbIX HMCTOYHUKOB (HAy4dHO-TIONYJSIpHAs JIUTEpaTypa
XUMHUYECKOTO COJIep KaHMsI, CIIpaBOYHble MocoOusi, pecypchl MHTepHeTa), KPUTHUYECKU OLEHUBATh
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(POPMAIIHUIO;

YMEHHE TPUMEHSATh Pa3IUYHBIE METOJBI M 3alpOChl MPU IMOUCKE U OTOOpe WHGOPMALUU H
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAMMBIX ISl BBIIIOJHEHUS Y4eOHBIX M MMO3HABATEIHHBIX 331a4
ONpeAeNéHHOr0 THIAa, NPUOOpETEeHHEe OmNbiTa B O00JACTH HCIONb30BaHUS HHPOPMAIOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJIAJICHUE KYJIbTYpOHM AKTHMBHOIO HCIOJIb30BAaHUS Pa3IMYHBIX
MTOMCKOBBIX CHCTEM, CAMOCTOSITEIIbHO BEIOUPATh ONTUMAIBHYIO (hOpMY TIPEICTaBICHUS HHPOpMAIIH
¥ WUTFOCTPUPOBATH pelIacMbIe 3a/1a4d HECIOXKHBIMH CXEMaMH, JuarpaMMamu, APYrUMU GopMamMu
rpauK U UX KOMOMHAIUSIMU;

YMEHHE UCIOJb30BaTh M aHAIM3UPOBATH B IIpollecce Y4eOHOM U  HCCIEA0BATENbCKOM
NEeSATEeIbHOCTH UH(POPMALIUIO O BIUSHUU MPOMBIIUICHHOCTH, CEJIbCKOTO XO3SIMCTBA M TPAHCIIOPTA Ha
COCTOSIHME OKPY>KAIOIIeH IPUPOIHON CPEIbI.

KoMMyHuKaTHBHBIC yHUBEpPCaJIbHbIC YUeOHbIC 1eliCTBUA:

YMEHHUsI 33/1aBaTh BOIPOCHI (B XOJ¢ AManora M (Uiau) ITUCKYCCHH) IO CYIIECTBY OOCY>KIaeMou
TeMbI, (POPMYITHPOBATH CBOU MIPEIOKEHHUS OTHOCHTEIHHO BBITIOJHEHHSI IPE/IOKEHHOM 3a/1a4U;

YMEHHUS TMPEJCTABIATh MOJYUYCHHBIE PE3YIbTaThl MMO3HABATEIBHON ACATEIBHOCTU B YCTHBIX U
MUCbMEHHBIX TEKCTaX; AeJIaTh MPE3ECHTALUIO PE3yIbTaTOB BBIIOIHEHUSI XUMUUYECKOIO IKCIIEPUMEHTA
(;1abopaTopHOro OmbITa, JIabopaTOpHOW pabOThl MO MCCIEAOBAHUIO CBOMCTB BEIIECTB, y4eOHOTO
MIPOEKTA);

yMEHUS YYeOHOrO0 COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOW IIO3HABATEIIbHOW U
HCCIIEIOBATENLCKOM eATeIbHOCTU NIPU PEIICHUH BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE Y4€Ta 0OIIuX
MHTEPECOB M COTJIACOBaHUS MO3HUIMKA (0OCYXIeHHUS, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBI»,
KOOPJMHAIINS COBMECTHBIX JIEUCTBHM, OMpPEACIICHNE KPUTEPUEB MO OIEHKE KAayeCTBA BHITTOJIHEHHON
paboThI U ApyTHE).

PeryasiTuBHbIe yHUBepPcaJIbHbIE YUeOHbIE 1eliCTBHA:

YMEHUE CaMOCTOSITEIbHO ONpPENeNsATh LeNu JEATENbHOCTH, IUIAHUPOBAaTh, OCYIIECTBIISATH,
KOHTPOJIUPOBATH U MPU HEOOXOAMMOCTU KOPPEKTUPOBATH CBOIO JCSITEIIBHOCTD, BEIOMpPATh Hanbolee
s dexTuBHBIE CITOCOOBI pelIeHUs] YIEOHBIX U MTO3HABATENBHBIX 3a7a4, CAMOCTOSITEIILHO COCTaBIISTh
WM KOPPEKTHPOBATH MPEMJIOKEHHBIM aIrOpUTM JEUCTBUI MPU BHINOJIHEHUH 3aJlaHUM C y4E€TOM
MOJIyYeHUsI HOBBIX 3HAaHUU 00 uU3yuyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX, OICHUBAThH
COOTBETCTBHE MOJYUYEHHOTO PE3yJIbTaTa 3asiBJICHHOM 11€JIM, YMEHHE WCIIOIh30BaTh U aHAIM3UPOBATh
KOHTEKCTHI, TIPE/JIaraeMble B YCJIOBUH 3aJIaHUM.

HNPEIMETHBIE PE3YJIbTATHI

B cocTaBe mpeaMeTHBIX Pe3yIbTaTOB MO0 OCBOCHUIO 00SI3aTEILHOTO COJEPIKAHUS, YCTaHOBICHHOTO
naHHOM (emepanpHOl paboyeill mporpaMMoM, BBIIETSIOT: OCBOEHHBIE OOYYAIOIUMHUCS HAy4HbBIS
3HAHUS, YMEHHS U CTIIOCOOBI IEHCTBUM, CTIEM(PUIECKUE I MPEAMETHON 007IacTH «XUMHS», BHJIBI
NEeSTeNbHOCTH TIO0 TIONYYEHHI0 HOBOTO 3HAHMS, €ro HWHTEpIpeTaluy, MpeoOpa3oBaHUI0 U
MPUMEHEHUIO B PA3TTUYHBIX YU€OHBIX M HOBBIX CUTYAI[USX.



K koniy oOyuenus B 8 kjacce nmpeaIMeTHbIe pe3yibTaThl Ha 6a30BOM YPOBHE JOJKHBI OTPaXaTh
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUI:

® PaCKpbIBAaTh CMBICI OCHOBHBIX XMMHYECKUX NOHATHMI: aTOM, MOJIEKYJIa, XUMUUYECKUI AJIEMEHT,
MPOCTOE BEILECTBO, CJIOKHOE BEIIECTBO, CMeCh (OJHOPOAHAS W HEOAHOPOJHAs), BAJICHTHOCTb,
OTHOCHUTEJIbHAsA aTOMHasi U MOJIEKYJIIpHas macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBasl JI0Ji1 XHUMHYECKOrO »JJIEMEHTa B COEJUHEHHH, MOJIAPHBIA O00BEM, OKCHUI, KHUCIOTA,
OCHOBAaHHE, COJb, JJIEKTPOOTPHUIATEIBHOCTb, CTEIEHb OKHUCICHHS, XHUMHUYECKAs PpPEaKLHs,
KJIacCU(UKALUSA PEAKIHA: PEAKIMH COCTUHEHUS, PEAKIMU PA3JI0KEHUS, PEAKIMH 3aMEeIICHUS,
peakuuu oOMEHa, 9K30- M DHJIOTEPMUYECKHE PEaKIMH, TEIIoBOU 3(PQeKT peakiuu, sSApo aToMma,
ANIEKTPOHHBIA CJION aToMa, aTOMHasi OpOUTallb, paguyc aToMa, XUMHUYECKas CBs3b, MOJISpHAs U
HEMOJIAPHAs KOBAJEHTHAsl CBSI3b, MOHHAs CBSI3b, MOH, KaTUOH, aHHMOH, PACTBOpP, MaccoBas IOJs
BelllecTBa (MIPOLICHTHAs! KOHIIEHTpAIHsl) B PaCTBOPE;

® WUUIFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MTOHSITUN U PUMEHATH 3TU MMOHATHUS [IPU
ONMCaHUM BELIECTB U UX NPEBPAIICHUN;

® [ICIIOJIB30BATh XMUMHYECKYI0 CHUMBOJIUKY JJIs COCTaBlieHUS (OpMyJl BEHICCTB M YpaBHECHUU
XUMHYECKUX PEAKIIUI;

® OIIPEACNIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHHSX, CTEIEHb OKHCIICHUS
JJIEMEHTOB B OWHApHBIX COCIMHEHUSX, MPHUHAJICKHOCTh BEIIECTB K OINpEeAeIEHHOMY Kiaccy
coequHEeHNI mo ¢opMynaM, BUJ XUMUYECKOW CBSI3U (KOBAJIEHTHAs M MOHHAS) B HEOPraHUYECKUX
COEMHECHHUSIX;

e packpbiBath cMbich [lepuoanueckoro 3akona /I. M. MenaeneeBa: JeMOHCTpUPOBATh IOHUMAHHE
MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKHUX 3JIEMEHTOB OT UX ToyokeHus B [lepuonnueckon
CHUCTEME, 3aKOHOB COXPAaHEHHMS MacChl BELIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO
YU€HHs], 3aKOHa ABOTrapo;

® OIIUCHIBATh M XapaKTepU30BaTh TaOimuHyto ¢opMy [leprogndeckoll CHCTEMBl XUMHUYECKUX
AJIEMEHTOB: pa3inyaTh MOHATHS «rJiaBHas moarpynmna (A-rpymma)» u «mobouynas noarpymnmna (b-
rpynna)», Maiable U OONbIlINe MEPUOABI, COOTHOCUTh 0003HAUEHUs, KOTOPbIE MMEIOTCS B TaOIHIle
«Ilepuoanyeckass cucremMa xumuueckux dnemeHTtoB JI. WM. MenzaeneeBa» C YUCIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMHUYECKUX IJIEMEHTOB (COCTaB W 3apsij siapa, o01iee Yruciio
ANEKTPOHOB U paclpeaeNieHHe UX 0 ANEKTPOHHBIM CIIOSM);

e KJ1acCU(UIIUPOBATH XUMUUYECKUE JIEMEHTHI, HEOPraHUYECKHE BEIIEeCTBA, XUMHUYECKHUE PEaKIINU
(0 YMCTy ¥ COCTaBY YYacTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIIOBOMY (D (DeKTy);

® XapaKTepU30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB PAa3JIMUHBIX KJIACCOB,
MOATBEPKasi ONKMCAHUE IMPUMEPAMHU MOJIEKYISPHBIX YPABHEHUN COOTBETCTBYIOIUX XUMHUYECKUX
peaKIunii;

® [IPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAaue€CTBEHHOIO COCTaBa,
BO3MOXHOCTH MPOTEKAHUS XUMHYECKUX MPEBPAIICHUHN B PA3JIMYHBIX YCIOBUSX;

® BEIUKCIISITh OTHOCUTEIBHYIO MOJIEKYJSPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JOJIIO
XUMHUYECKOTO dJIeMEeHTa 1o ¢GopMysie COCIMHEHHS, MAacCOBYIO JIOJIO BEIIECTBA B PacTBODPE,
MPOBOJUTH PACUETHI IO YPABHEHUIO XUMHUUYECKON PEAKIINY;

® [IPUMEHSTh OCHOBHBIE ONEPAIIMU MBICIUTEIBLHON AEATEIbHOCTH — aHAJIU3 U CUHTE3, CPABHEHUE,
0000111eHIe, CUCTEMATH3AINIO, KJIacCU(DHUKAITNIO, BBISBICHUE PUINHHO-CIIEICTBEHHBIX CBSA3EH — NI
W3YyYECHHUSI CBOMCTB BELIECTB M XMMHUUYECKUX PEAKIM, €CTECTBEHHO-HAYYHBIE METOJbI MO3HAHUS —
HaOIoIeHNe, U3MEPEHNE, MOJICIMPOBAHNE, IKCIIEPUMEHT (PeabHBIN M MBICIICHHBIH );



® CJIEJIOBATh MPABWIJIaM T0JIb30BAHUS XUMHUECKOW MOCYIOM U J1abOpaTOpHBIM 00OPYJOBaHUEM, a
TakXke MpaBwiaM OOpAILIEHHs C BELIECTBAMU B COOTBETCTBMM C MHCTPYKLUSMM I10 BBINOJHEHHIO
71a00paTOPHBIX XUMHUYECKHUX OMNBITOB IO IMOJYYCHHIO M COOMpPAHHUIO Ta3000pa3HBIX BEIIECTB
(BogOoposa W KHUCIOpOJAa), IPUTOTOBIEHHUIO pPAcTBOPOB C ONpPEAENEHHOM MaccoBOM J0yel
pacTBOPEHHOIO  BELIECTBA, IUIAHUPOBATb M IIPOBOAMTH XHMHUYECKHE OKCIEPUMEHTBI IO
pacro3HaBaHHUIO PACTBOPOB ILEN0YEH U KUCIIOT C IOMOIIBI0 MHIUKATOPOB (JIakMyc, GeHosdranenH,
METUJIOPAHXK U APYTHE).

K xonuy oOyuenust B 9 Kjacce npeIMeTHbIE Pe3yJIbTaThl HA 6a30BOM ypOBHE JOJDKHBI OTPaKaTh
Cc(OPMHUPOBAHHOCTD Y O0YUAIOIIUXCSA YMEHUIL:

® PacKpbIBaTh CMBIC]I OCHOBHBIX XMMMUYECKUX MOHATHUN: XUMUYECKHM 3JIEMEHT, aTOM, MOJIEKYJIa,
WOH,  KaTHOH,  aHWOH,  IIPOCTOE  BEIIECTBO,  CIOKHOE  BEIIECTBO,  BAJIEHTHOCTD,
NEKTPOOTPHULIATEILHOCTD, CTENICHb OKUCIICHUS, XUMUYECKAs PEaKLMsl, XUMUYECKas CBA3b, TCIUIOBOU
3pdexT peakuud, MOJb, MOJSIPHBIH 00BEM, pacTBOp, OJIEKTPOIUTHI, HEIICKTPOIUTEHI,
ANEKTPOJIUTUYECKAsT JUCCOLIMALMSA, pEeaKUUW HMOHHOTO OOMEHa, KaTajlu3aTrop, XHMHUYECKOEe
paBHOBecHe, 0OpaTHMble M HEOOpaTHMbIE PEAKLUHU, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINU,
OKHCIIUTEIb, BOCCTAHOBHUTENb, OKHCIEHHE M BOCCTAHOBJIEHHE, aUIOTPONUs, aM(OTEPHOCTb,
XUMHYECKas CBSA3b (KOBAJICHTHAs, HOHHAs, METAJUIMUECKas), KpUCTAININYecKasl PeIéTKa, KOPPO3Hsl
METaJUIOB, CIUIABBI, CKOPOCTh XMMUYECKOM PEaKLUH, MPEAeNIbHO AomycTuMas KoHueHrpauus ITJIK
BEIIECTBA;

® WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKHUX MMOHATHI U IPUMEHSATH 3TU MOHATUS TIPU
OIMCAaHUU BEUIECTB U UX NIPEBPALLEHUM;

® ICTIOJIb30BaTh XWMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJICHUS (OPMYN BEIIECTB M ypaBHEHHU
XUMHYECKHUX PEAKLIN;

® OIIPENENSATh BAJICHTHOCTb M CTENEHb OKUCICHHUS XHMHUYECKUX JJIEMEHTOB B COEIUHEHUSIX
Pa3IMYHOIO COCTaBa, IPUHAUIEKHOCTb BEILECTB K ONPENECIEHHOMY KJIacCy COCIMHEHUN 110
¢dbopMynaM, BUJ XUMUYECKOW CBSI3U (KOBaJIEHTHasl, MOHHAs, METAJUIMYECKas) B HEOPTaHWYECKUX
COEMHEHMX, 3apsA] HOHAa IO XMMHMUYECKOH ¢opMmyie, XapakTep Cpelbl B BOJHBIX pacTBOpPax
HEOPraHUYECKUX COCAUHEHHUH, TUI KPUCTAININYECKON PEIIETKA KOHKPETHOTO BELIECTBA;

e packpbiBaTh cmbici llepuonnueckoro 3akona [[. M. MeHueneeBa W AEMOHCTPUPOBATH €r0
[IOHMMaHMEe: OIUCBHIBaTh W XapakTepuszoBaTh TaOnuuHyto Qopmy Ilepuonndeckoit cucteMsl
XMMHUYECKHX 3JEMEHTOB: pa3inyaTh MOHATHS «IJ1aBHas moarpynna (A-rpynma)» U «moOoyHas
noarpynna (b-rpymnmna)y, Mansle U 60JbIINE EPUOJIbI, COOTHOCUTH 0003HAUEHUsI, KOTOPbIE UMEIOTCS
B IEpUOJMYECKON Talnuile, C YUCIOBBIMH XapaKTEPUCTUKAMU CTPOEHHS AaTOMOB XHMHUYECKHUX
3JIEMEHTOB (COCTaB U 3aps] A1pa, oOlIee YnUCIIo IEKTPOHOB U paclpesielieHue UX Mo 3JIEKTPOHHBIM
CIIOSIM), OOBACHATH OOIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOMICTB 2JIEMEHTOB M MX COEIMHEHHH B
npeJienax MajbIX EPUOJO0B U IVIaBHBIX MOATPYII C YUETOM CTPOEHHUS UX aTOMOB;

e KJ1acCU(PUIMPOBATh XUMHUYECKUE JIEMEHThI, HEOPraHMUECKUE BEIECTBA, XMMUYECKHE PEaKIIUU
(Mo 9MCy U COCTaBy YYacTBYIOLIUX B PEAKIMH BEIIECTB, O TEIJIOBOMY 3(PQEKTy, M0 U3MEHEHUIO
CTETeHEeN OKUCIICHNUS XUMHUYECKUX 3JIEMEHTOB);

® XapaKTepHU30BaTh (OMUCHIBATH) OOMIME W CIEMH(PUISCKHE XUMHUYECKHE CBOMCTBAa MPOCTHIX H
CIIO)KHBIX BEIIECTB, MOATBEpXKJas ONUCAaHHE MpPUMEpPaMH MOJEKYJISPHBIX W HOHHBIX YpaBHEHHM
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

® COCTaBJIATh YPABHEHHUS SJEKTPOIUTHUECKON AUCCOIMAIIMY KUCIIOT, 1IeJI04Yel U CoJied, TOJTHbIE U
COKpaIlléHHbIE YpPaBHEHHUs pPEAKUMHA HOHHOTO OOMEHa, YpaBHEHHUS peakLUid, MOATBEPKIArOIUX
CYLIECTBOBAHHE F€HETUYECKOM CBSI3U MEX]y BEILIECTBAMH PA3IUYHBIX KJIACCOB;



® PacKpbIBaTh CYIIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUN TOCPEACTBOM COCTABICHUS
JIEKTPOHHOTO OajaHca 3TUX PEAKIIMMT;

® [IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOCHHUS, BO3MOXKHOCTH ITPOTEKAHUS
XMMHMYECKHX IPEBPAILECHUN B PA3JINYHBIX YCIOBHUSAX;

® BBIYHCIIATE OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAacChl BEIECTB, MAacCOBYIO JOJIIO
XMMHUYECKOIO »3JIeMEHTa 10 (opMysie COEAMHEHUS, MACCOBYK JOJIO BEIIECTBA B PacTBOPE,
IIPOBOJUTH PACYETHI 110 YPABHEHHUIO XMMUYECKOM PEaKIUu;

e coOMI0/1aTh IPaBUJIA MOJIB30BAHUS XUMHUYECKOM MOCyZ0i U 1abopaTOpHBIM 00OpYAOBaHHEM, a
TaKKe IMpaBHja OOpaIleHUs] C BEUIECTBAMH B COOTBETCTBHM C MHCTPYKLUHUSMHU IO BBITOJHEHUIO
71a00paTOPHBIX XUMHUYECKUX OINBITOB IO IOJYYEHHIO M COOMpPAaHUIO Tra3000pa3HbIX BEIIECTB
(aMmMmaka M yrieKucioro rasa);

® [IPOBOJUTh PEAKLUH, IOATBEPKAAIOIME KAuYeCTBEHHBIM COCTaB PA3JIMYHBIX  BEILECTB!
pacro3HaBaTh ONBITHBIM NIYTEM XJOpHIA-, OpoMua-, HOaUA-, KapOoHaT-, docdar-, cuIMKaT-,
cynbdar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHUSI U MOHBI H3yYEHHBIX METAJUIOB, IPHCYTCTBYIOIINE B
BOJHBIX PACTBOpPaX HEOPraHUUECKUX BEIIECTB;

 [IPUMEHATH OCHOBHBIE OIIEPALIMH MBICIUTEIBHON NEATEIBHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHUE,
000011IeHHe, CUCTEMaTH3alluio, BBIABICHUE NPUYUHHO-CIEJCTBEHHBIX CBS3€M — Uil HU3y4YCHMs
CBOMCTB BEILIECTB U XMMHUYECKUX PEAKIIUI, €CTECTBEHHO-HAayUHbI€ METO/1bl IO3HAHUS — HAa0JII0/IEHNUE,

M3MEpPEHHE, MOJICTMPOBAHKE, SKCIIEPUMEHT (peabHblii 1 MBICIICHHBIHN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3jiesioB u dueKkTpoHHbIe (LM pPOBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHayaibHble XUMUYECKHEe OHATHS
Xumusi — BaxkHasi 00J1aCTh

11 €CTECTBO3HAHUS U 5 1 5 bubmuorexa [JOK

' MPAKTUYECKOM IESTEIbHOCTH https://m.edsoo.ru/7f41837c

YeJIoBeKa

12 BemiecTBa 1 xuMmmuueckue 15 1 bubnnoreka IIOK

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

Hroro o pasneny 20

Pa3nen 2. BaskHeiimme npeacTaBuTe/ Il HEOPraHUYECKUX BeleCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubnmnorexka [HOK

' 00 oKcHIax https://m.edso0.ru/7f41837c
59 Bognopon. ITonstue o 8 1 bubmuoreka [JOK

' KUCJIOTaX M COJIAX https://m.edso0.ru/7f41837¢
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 but6mmoreka [IOK

' OCHOBaHMSX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bubnuotexa [JOK

' HEOPTaHMYECKUX COEIUHEHHM https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH



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

Ilepronnueckuii 3aKOH U
[lepuonnueckas cucrema

bubmuoreka [JOK
3.1 XHMHYECKHUX 3JIEMEHTOB /J[. 7
https://m.edsoo.ru/7f41837c
N. MenneneeBa. CtpoeHne
aroMa
XUMHYECKas CBA3b.
39 OKUCIUTENbHO- 3 bubmuorexa [JOK
' BOCCTAHOBUTEIbHBIE https://m.edsoo.ru/7f41837c
peaKIuu
bubmuoreka [JOK
Hroro no pasery 15 https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHuEe n yrinyoieHne 3HaHum 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u eé 6 brbmmorexa [JOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Wroro no pazueny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
31 Obuge ceoficTsa MeTaIOB 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
3.2 Baxueiime MeTamisl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 B TepUaJbl B )KU3HU YEJIOBEKA 3 Bubmiorexa HOK
' CHiecTRa 1 Matep https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

IMOYPOYHOE IIJNTAHUPOBAHHUE 8 KJIACC
N KounyecTBO 4acoB Nlata JJIeKTPOHHbIE
i Tema ypoka Beero MpakTuy. wusydenus @ UHPpoBbIE
padoThI wiaH ¢pakt oOpa3oBaTeibHbIE
pecypcsl
[Ipenmer xumun. Ponp XuMHUM B KU3HU YEIOBEKA. 2.09 https://m.edsoo.ru/ff0d210c
[lonsiTHe 0 METOIaX O3HAHUS B XUMUU 5.09 https://m.edsoo.ru/ff0d227e
3 [TpakTuaeckas padota Ne 1 «IIpaBuiia paboThl B JlabopaTopuu 1 1 9.09 bubnnoreka [JOK
¥ IpuéMBI 00paIeHus ¢ 1a00paTOPHEIM 000PYIOBAHHEM). https://m.edsoo.ru/ff0d23dc
4 UYuctele BemiecTBa U cMecu. CriocoObl pa3fesieHus: CMeCei. 1 . 12.09 httos://m.edsoo.ru/ffod26ca
CraproBas quarHoctuueckas padbota
5 [IpakTuueckas pa60Tua Ne 2 «Pa3znenenue cmeceii (Ha mpumepe 1 1 16.09 bubnuorexa [JOK
OYMCTKHU TTOBAPCHHOU COJIH )» https://m.edsoo.ru/ff0d28c8
6 ATOMBI 1 MOJIEKYJIBI 1 19.09 https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKUE dTIEMEHTHI. 3HAKU (CUMBOJIIBI) XMMHUECKUX 1 23.09 bubnuotexa [JOK
JJIEMEHTOB https://m.edsoo.ru/ff0d2be8
[IpocTeie u cnoxHBIE BENIECTBA 26.09 https://m.edsoo.ru/ff0d2a6c¢c
ATOMHO-MOJIEKYJISIPHOE YUCHHUE 30.09 https://m.edsoo.ru/ff0d2d50
10 3aK0oH MOCTOSTHCTBA COCTaBa BEMIECTB. XUMUYECKas popMmyiia. 1 310 bubnuotexa [JOK
BaneHTHOCTh aTOMOB XMMUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2eae
11 OTtHocuTenbHas aToMHast Macca. OTHOCUTeNbHAs 1 210 bubnuoreka [IOK
MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 | MaccoBast 10l XUMHUYECKOI0 DJIEMEHTA B COETUHEHNH 1 10.10 https://m.edsoo.ru/ff0d350c
13 | KommuecTBo BemecTBa. Mok, MossipHas Macca 1 14.10 https://m.edsoo.ru/ff0d5230
14 = Owusnyeckue M XUMHUYECKHE SBIECHUS. XUMHUUECKas PEaKIus 1 17.10 https://m.edsoo.ru/ff0d37fa
15 | IIpusHaku U ycioBUs NPOTEKAaHUS XUMUUYECKUX peaklui 1 21.10 https://m.edsoo.ru/ff0d3al6
16  3akoH coxpaHEHHs MacChl BEIIECTB. XUMHUECKUE YPaBHEHUS 1 24.10 https://m.edsoo.ru/ff0d3b88
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17 Brruucnenus: koamdecTBa, MacChl BEIIECTBA 110 YPABHEHUSIM 211 bubmumoreka [IOK
XUMHYECKUX PEaKIui ' https://m.edsoo.ru/ff0d5708

18 Krnaccudukanus XuMHYeCKUX peakiuii (COeTUHEHMS, 1111 bubmuorexa [JOK
pa3IoXKeHUs, 3aMEIIeHUs, OOMEHa) ' https://m.edsoo.ru/ff0d3f34
M. B. JlomoHOCOB — yuéHbli-3HIIKI0NIeqUCT. O000IIeHNEe U bubmmoreka [JOK

19 . 14.11
cucTeMaTu3alus 3HaHUu! https://m.edsoo.ru/ff0d40c4

20 KonTponbhas padota no Teme «BemiecTBa 1 XuMU4ECKHE 18.11 bubnnorexa [HOK
peaKIm) ' https://m.edsoo.ru/ff0d4290
Boznyx — cmecsk razos. CocraB Bo3ayxa. Kucinoponx — bubnnoreka [JOK

21 21.11
3JIEMEHT M MPOCTOE BeecTBo. O30H https://m.edsoo.ru/ff0d448e

99 Ou3nyeckue U XMMHUYECKHE CBOMCTBA KUCIOpoa (peakuu 25 11 bubnuorexa [JOK
okucieHus, ropenue). [lonsaTue 06 okcumgax ' https://m.edsoo.ru/ff0d4614

93 Crioco0bl ToTy4eHus: KUCIOpoa B JIA00OpaTOpUu 1 2811 bubnuorexa [JOK
MPOMBINIUIEHHOCTH. [IprMeHenune kuciaopoaa ' https://m.edsoo.ru/ff0d497a
TernoBo# 3 PeKT XUMUIECKON peakIuu, TOHITHE O

24  TepMOXMMHYECKOM YPaBHEHUH, FK30- U IHIOTEPMHUUYECKHIX 2.12 Bubmiorexa LIOK

https://m.edsoo.ru/ff0d4790

peaKIusx

o5 TonnuBo (HedTh, Yroiab U MeTaH). 3arps3HeHre BO3AyXa, 512 bubnnoreka [JOK
CHOCOOBI €ro MPeA0TBpAIlCHUS ' https://m.edsoo.ru/ff0d4c4a

26 [IpakTuueckas padora Ne 3 no teme «llomyuenue u cobupanue 912 bubnnoreka [JOK
KHUCJIOPOJIa, U3YUYEHHUE €ETO CBOMCTB) ' https://m.edsoo.ru/ff0d4ae2

97 Bomopon — anemenT u npoctoe BemecTBo. Haxoxaenue B 1212 bubnmnoreka [JOK
IpupoJie ) https://m.edsoo.ru/ff0d4ddo

28 Du3nYeCKUe U XMMUYECKUE CBOKCTBA BoJopoaa. [Ipumenenne 16.12 bubnmoreka [JOK
BOJOpOAA ' https://m.edsoo.ru/ff0d4ddo

29  TloHsTHE O KUCIIOTaX U COJISAX 19.12 https://m.edsoo.ru/ff0d50d2

30  CnocoOsl mosydeHus BOI0po/ia B 1abopaTopuu 23.12 https://m.edsoo.ru/ff0d4ddo

31  Ilpaktuyeckas padbora Ne 4 o Teme «Ilonyuenue u cobnpanue 26.12 bubnnoreka [HOK
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BOJOPOJia, U3yYEHHE €I0 CBONCTBY

https://m.edsoo.ru/ff0d4f42

32 | MonsipHbiii 00bEM Ta30B. 3aKOH ABOTaaApO 1 30.12 https://m.edsoo.ru/ff0d542e
33 Brruucienus 00bEMa, KOJIUYECTBA BEIISCTBA T'a3a 10 €ro 1 13.01 bubmuoreka [JOK
M3BECTHOMY KOJIMYECTBY BEIIECTBA WIIH 00BEMY ' https://m.edsoo.ru/ff0d55a0
Brruncnenus 00bEMOB Ta30B M0 ypaBHEHUIO PEAKINH HA bubnunoreka [HOK
34 i} . 1 16.01
OCHOBE 3aKOHA OOBEMHBIX OTHOILICHHI I'a30B https://m.edso0.ru/ff0d5708
35 | Odusnyeckue U XUMHUUYECKHAE CBOMCTBA BOIbI 20.01 https://m.edsoo.ru/ff0d587a
36 | CocraB ocHoBanuii. [ToHsITHE 00 HHIUKATOPAX 23.01 https://m.edsoo.ru/ff0d59e2
37 Bopa kak pactBoputess. HachllieHHbIE U HEHACHIIIICHHBIE 1 »7 01 bubnnoreka [JOK
pacTBOpbl. MaccoBasi 710Jis1 BEIIECTBa B pacTBOPE ' https://m.edsoo.ru/ff0d5b40
[Ipaktuueckas pabota Ne 5 no reme «lIpurorosnenue
38 aCTBOPOB C OMPEEIEHHON MacCOBOM 10JIel paCTBOPEHHOTO 1 30.01 bubamorexa LOK
P P P P P ' https://m.edsoo.ru/ff0d5eba
BEIIECTBA»
39 | KontpomnpHas padota o Teme «Kuciaoposa. Bomgoposa. Boga» 3.02 https://m.edsoo.ru/ff0d6342
40  Oxcuabl: cocTaB, KIaccU(pUKaIHs, HOMEHKIATypa 6.02 https://m.edsoo.ru/ff0d664e
ITomy4yeHne u XUMUYECKUE CBOMCTBA KUCIIOTHBIX, OCHOBHBIX U bubanoreka [IOK
41 1 10.02
aM(OTEPHBIX OKCUIIOB https://m.edsoo.ru/ff0d664e
42  OcHOBaHWMS: COCTaB, KIaCCU(PHUKAIIH, HOMEHKIIaTypa 1 13.02 https://m.edsoo.ru/ff0d67ca
43  TlomydyeHue U XMMHYECKHE CBOMCTBA OCHOBAHUM 1 17.02 https://m.edsoo.ru/ff0d67ca
44 KucioTel: cocTaB, Kiaccu(UKaIsi, HOMEHKIATypa 1 20.02 https://m.edsoo.ru/ffOdfee2
45  Tlomy4yeHue U XMUMHYECKHE CBOMCTBA KHCIOT 1 24.02 https://m.edsoo.ru/ffOdfee2
Comnu (cpemHue): HOMEHKIATypa, CIOCOOBI MOTydeHHUS,
46 (cpeme) . yp yi 1 27.02 https://m.edso0.ru/00ad9474
XUMHAYECKHE CBOWCTBA
[IpakTuyeckas pabora Ne 6.»Pemienne sxcriepuMeHTalbHbBIX bubnuoreka [IOK
47 1 3.03
3a71aU»» https://m.edsoo.ru/00ad9b7c
48 I'eneTnyeckas CBSI3b MEXKAY KJIaCCaMH HEOPTaHMUYECKHUX 1 6.03 bubmmoreka [IOK

COE€IUHEHUN

https://m.edsoo.ru/00ad9a50
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KonrponbHas padora 1o treme "OCHOBHBIE KIIaCCHI

49 o 1 10.03 https://m.edsoo.ru/00ad9cb2
HEOPraHUYECKUX COETUHEHUI
50 [lepBble MOMBITKU KJIACCH(PHUKAIIMYA XUMUYECKHUX JIEMEHTOB. 1 13.03 bubnuoreka [IOK
IlonsTHE O TpyNIax CXOIHBIX 2JIEMEHTOB https://m.edsoo.ru/00ad9ela
51 [lepuonnueckuii 3akoH u [lepuonnueckas cucrema 1 17.03 bubmmoreka [JOK
xuMudeckux siaemeHnToB . Y. MenaeneeBa https://m.edsoo.ru/00ad9ffa
52 | Tlepwoppl, TPYIIIIEI, TOATPYIIIIBI 20.03 https://m.edsoo.ru/00ada52c
53 | Crpoenue atomoB. CocTaB aTOMHBIX siziep. M30Tombl 24.03 https://m.edsoo.ru/00ada52c
54 CtpoeHue 3JIeKTPOHHBIX 000JI04€K aTOMOB JIEMEHTOB 1 2703 bubnuorexa [JOK
[Tepuonuueckoit cucremsl [. 1. Menneneena https://m.edsoo.ru/00ada342
55 XapakTepucTuKa XUMHYECKOI0 3JIEMEHTA I10 €T0 MOJI0KEHHIO B 1 204 bubnuoreka [IOK
[Tepuonnueckoit cucreme /. 1. Menaeneena https://m.edsoo.ru/00ada6bc
56 3nauenue [lepuonuyeckoro 3aKoHa sl pAa3BUTUS HAYKHU U 1 10.04 bubnnoreka [JOK
MIPaKTUKHU. https://m.edsoo.ru/00ada824
57 | JI. . MenpeneeB — y4€HbIH, MeIaror U rpaKJaHuH 1 14.04 https://m.edsoo.ru/00ada96e
58 KonTponbnas pabota o Teme «CTpoeHue atoMa. XuMU4ecKast 1 17.04 httos://m.edsoo.ru/00adb33c
CBSI3b»
59 | DneKTpoOTpULIATENHHOCTh ATOMOB XUMUYECKUX IIEMEHTOB 1 21.04 https://m.edsoo.ru/00adb486
60 HMonnast XuMu4eckKast CBsI3b 1 24.04 https://m.edsoo.ru/00adaab8
61 KoBaneHTHas MOISIpHAs XAMUYECKasl CBS3b 1 28.04 https://m.edsoo.ru/00adac34
62  KoBaneHTHast HETIOJISIPHAS XUMUYECKasl CBS3b 1 5.05 https://m.edsoo.ru/00adaab8
63  CremneHb OKUCICHUS 1 7.05 https://m.edsoo.ru/00adaab8
64 | OKHCITUTEIIBHO-BOCCTAHOBUTEIHHBIC PEAKITUN 1 12.05 https://m.edsoo.ru/00adae28
65 | OkucIuTEeNHu U BOCCTAHOBUTENN 1 15.05 https://m.eds00.ru/00adb076
66 | OO6oOmeHue 3HaHMI TT0 TeMe «CTPOCHHE aTOMay 1 19.05 https://m.edso0.ru/00adb076
67  OOoOmmenue 3HaHU Mo TeMe «CTpoeHue aToMa» 1 22.05 https://m.edsoo.ru/00ad9ch2
68  OO0oOmeHne 3HaHUH N0 TeMe «XUMHUYECKasi CBSI3b» 1 26.05 https://m.eds00.ru/00ad9ch2
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IHOYPOYHOE IINTAHUPOBAHHUE 9 KUIIACC

Ne KosmuecTBo yacos Jara JJIeKTPOHHbIE
T
n/ Tema ypoka uudposbie
Bcero Konrp. IIpakruy  M3Yy4YeHHs
1| o0pa3oBaTe/ibHbIE
paborel paGorel  MIaH daxr
pecypcsbl
1 [Tepuoanueckuii 3akoH. [lepuonnueckas cucrema 509 bubmuoreka [JOK
XUMHYecKuX diaemMeHToB M. Y. MenaeneeBa ) https://m.edsoo.ru/00adb59e
5 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XHUMUYECKUX 5 09 bubnuoreka [IOK
3JIEMEHTOB MEPBBIX TPEX NEPHOIOB ) https://m.edsoo.ru/00adb6b6
3  Krnaccuduxkaius 1 HOMEHKIATypa HEOpPraHMYEeCKHX BEIIECTB 9.09 https://m.edsoo.ru/00adb7e2
Buibl XMMUYECKOH CBSA3HM U THUIIBI KPUCTAJUIMYECKUX PEIIETOK 12.09 https://m.edsoo.ru/00adbac6
5 KonTponbnas pabota no teme «IloBTropenue u 3HaHun 16.09 bubnnoreka [JOK
OCHOBHBIX Pa3/eJIOB Kypca 8 Kiacca» ' https://m.edsoo.ru/00adbac6
Knaccudukanms XuMuueckux peakiiyii mo pa3auaHbIM bubnuoreka [JOK
6 19.09 _
[IpU3HAKAM https://m.edsoo.ru/00adbch0
7 [TonsTre o ckopocT xuMHUeckoi peakuuu. [Tonsrue o 53.09 bubnuoreka [IOK
TOMOTE€HHBIX U T€TEPOTE€HHBIX PEAKIIMAX ' https://m.edsoo.ru/00adbe9a
[TonsiTue 0 XxuMHUeckoM paBHOBecHH. DAaKTOPBI, BIUSIONINE
8  Ha cKOpOCTb XMMHUYECKOH peaKIMy U MOJI0KEHHE 26.09 Bubmiorexa LIOK
P P ' https://m.edsoo.ru/00adc28c
XUMHUYECKOTO paBHOBECUS
9  OkuCIUTENbHO-BOCCTAHOBHUTEIbHbIE PEAKIINU 30.09 https://m.edsoo.ru/00adcade
Teopus snexkTponutuueckor qucconuani. CUIbHBIE U bubmuoreka [JOK
10 3.10 _
ci1abble AIIEKTPOIUTHI https://m.edsoo.ru/00adcd68
11 HouHble ypaBHEHUS peakiuit 7.10 https://m.edsoo.ru/00add448
12 XHUMHUYECKUE CBOMCTBA KUCIOT U OCHOBAHUI B CBETE 10.10 bubnuorexa [JOK
MIPEACTABICHUI 00 IEKTPOTUTHIECKON AUCCOUAITNH ' https://m.edsoo.ru/00add5d8
13 Xwumuueckue CBOMCTBa cOJel B CBETE MPEACTaBICHUN 00 14.10 https://m.edso00.ru/00add8b2
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BHeKTpOHHTquCKOﬁ JUCCOoHMal 1

14 TlonsTHE O TUAPOIU3E CONCH 17.10 https://m.edsoo.ru/00add9d4
15 [TpakTuyeckas padora Ne 1. «Pemienne skcriepuMeHTaIbHBIX 5110 https://m.edsoo.ru/00addd12
3aau»
16 KonrtponbHas pabora 1o Teme «IeKTPOTUTHUECKAsS 2410 bubnuoreka [IOK
auccouranysa. XUMUYECKUE PEAKIIMU B paCTBOPAX)» https://m.edsoo.ru/00addbfa
17 OO01as XxapakTepuCcTHKa raloreHoB. XMMHYECKHE CBONCTBA 211 bubnnoreka [JOK
Ha NpuMepe XJjiopa https://m.edsoo.ru/00addecO
18 XnopoBogopoa. CossiHast KUCIOTa, XUMUYECKHUE CBOMCTBA, 1111 bubnuorexa [JOK
MOJIy4YeHue, NpUMEHEHUE https://m.edsoo.ru/00addfe2
19 [IpakTuueckas padora Ne 2 o teme «llomyuenue constHoi 1411 bubnuoreka [IOK
KHUCJIOTBI, U3y4EHUE €€ CBOMCTB) https://m.edsoo.ru/00ade104
20 Brruncnenus no ypaBHEHUSIM XUMHUYECKUX PEaKLUi, ecliu 1811 bubnunoreka [JOK
OJIMH M3 PEareHTOB J]aH B U30BITKE https://m.edsoo.ru/00ade348
21 OOmias xapakTepucTuka 3eMeHToB VIA-Tpymms 21.11 https://m.edsoo.ru/00ade488
99 AJ'IJ'IOTpOl'IHI:Ie MOU(UKAIINH CEPBI. HaxoimeHHe cephl U eé 55 11 httos://m.edsoo.ru/00ade64a
COEMHEHMI B pupoje. XUMUYECKUE CBOWCTBA CEPbI
93 CepvoBoz[opoz[, CTpoeHwue, (GU3NUecKre U XUMHUECKHe 2811 bubnuoreka [JOK
CBOMCTBA https://m.edsoo.ru/00ade64a
24 Oxcupl cepbl. CepHast KUCIIOTa, GU3HYECKUE U XUMHUECKUE 512 bubnuoteka [JOK
CBOICTBA, TPUMEHEHUE https://m.edsoo.ru/00ade802
o5 XHUMHYECKUE PEAKIINH, JIEKAIINE B OCHOBE ITPOMBIIIJIEHHOTO 5 1o bubnuoreka [IOK
croco0a MOJIy4eHHsT CEPHOU KUCIIOTHI. https://m.edsoo.ru/00adea28
26 XUMHUYECKOE 3arpsI3HEHNE OKPYKAIOIIEN CPeIbl 9.12 bubnuorexa [JOK
COEAUHEHUSIMHU CEPbI https://m.edsoo.ru/00adec8a
27  BwluuciieHre MacCOBOM JOJIH BBIXOJIA TIPOJTYKTA PEeaKIIHH 12.12 https://m.edsoo.ru/00adec8a
28 | OOmas xapakTepucTuKa 3JeMeHToB VA-Tpynnbsl. A30T 16.12 https://m.edsoo.ru/00adeea6
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AMMHaK, ero pu3nYecKkue 1 XUMHUECKUE CBOICTBA, bubmumoreka [IOK
29 19.12 _
MOJy4YEeHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
[Tpaktuyeckas padora Ne 3 o teme «Ilonyuenne ammuaka, bubnuoreka [IOK
30 . 23.12
M3y4YEHUE €ro CBOMCTB)» https://m.eds00.ru/00adf180
31 AB3orHas kucioTa, e€ pU3nUecKue U XMMUYEeCKHe CBOWCTBA 26.12 bubamorexa LIOK
’ ' https://m.edsoo.ru/00adf306
Vcnonb30BaHue HUTPATOB U COJIEH aMMOHUS B KaueCTBe
32 | MuHepaJbHBIX YI0OpeHUN. XUMHAYECKOE 3arpsi3HEHUE 30.12 bubmorexa HOK
p B yAooP ' p ' https://m.edso00.ru/00adf518
OKpY>KaloIiel cpeibl COeTMHEHUSIMU a30Ta
33 ®docdop. Oxeun docdopa (V) u pochopHas kucnora, 13.01 bubnuorexa [JOK
¢bu3nyecKkrue 1 XUMUYEeCKHe CBOMCTBA, MOTYYCHHE ' https://m.edso0o.ru/00adf68a
34 Hcnons3oBanue pocdaToB B KAUYECTBE MHHEPAITBHBIX 16.01 bubnuorexa [JOK
ynoOpeHui. 3arps3HeHre MPUPOIHOHN cpebl hochaTamu ' https://m.edsoo.ru/00adfc20
Yrnepon, pacnpocTpaHeHUE B IPUPoJE, pusnueckue u bubnunoreka [JOK
35 . 20.01
XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcunpl yriaepoaa, ux pusnyeckue 1 XMuMHU4eCKHue CBOMCTBA.
36 Dxojoruueckue npodsieMsbl, CBSI3aHHbBIE C OKCHIOM yTJIepoja 23.01 Bubmiorexa LIOK
P ’ yHep ' https://m.edsoo.ru/00adfebe
(Iv)
37 VYronbHas KHCIOTa U €€ CoJn 27.01 https://m.edsoo.ru/00ae006¢
38 ITpakTruyeckas padora Ne 4 mo teme "[losyuenue yriekuciaoro 30.01 bubnuoreka [IOK
ra3a. KauectBenHas peakius Ha kapOoHaT-MOH" ' https://m.edso0o.ru/00ae027e
39 [lepBoHayabHBIE TOHATHUS 00 OPraHUYECKHUX BEIIECTBAX KaK 302 bubnnorexka [JOK
0 COCIMHEHUSIX YIIIEpoaa ' https://m.edsoo.ru/00ae054e
40 KpemHWUii 1 €10 COCTUHEHUS 6.02 https://m.edsoo.ru/00ae080a
KonrtponbHas pabora o Teme «BaxkHeii1ne HeMeTauIbl U UX bubnuorexa [IOK
41 10.02
COEJIMHEHM S https://m.eds00.ru/00ae0bf2
42 [TpakTrueckas padota Ne 5 «Permienne skcriepuMeHTaATBHBIX 13.02 bubnuotexa [JOK

3agaq»

https://m.edsoo.ru/00ae0el18
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OO01mmas xapakTeprucTHKa XUMUYIECKIX DJIIEMEHTOB —

43 wmetamnoB. Metamndeckas CBsI3b U METAJUTMYECKast 1 17.02 BuGmorexa LIOK
i https://m.edso0o.ru/00ae103e
KpUCTaJJTNYECKas penéTka.

44 dOu3nvecKkue 1 XMMUYECKHUE CBOMCTBA METAJJIOB. 1 20.02 bubmuorexa [JOK
DNEKTPOXUMHUYECKUN Psiji HAIIPSHKEHUH METaIJIOB https://m.eds00.ru/00ae1156
O6mue cnocoObl nonydeHus: MmetamuioB. CIuiaBbl.

45 BerunciaeHus M0 yPaBHEHHUAM XUMHUYECKUX PEAKIUHN, €CITH 1 24.02 bubmorexa LIOK

https://m.edso0o.ru/00ae1156
OJIMH M3 PEareHTOB COJICPIKUT ITPUMECH

46 | IloHsATHE O KOPPO3UH METAILIOB 1 27.02 https://m.eds00.ru/00ae1278

47 1llenoynsie MeTAIIIBI 1 3.03 https://m.edsoo.ru/00ae14b2

48  Oxcuasl ¥ THIPOKCHU]IBI HATPHS U Kalus 1 6.03 https://m.edsoo.ru/00ae14b2

49 IllenoyHo3eMeabHbIC METAILIbI — KAJIBIIMA M MarHUH 1 10.03 https://m.edsoo.ru/00ae15e8

50 | Baxueine coefMHEHUS KAJIbLIUS 1 13.03 https://m.edsoo.ru/00ae15e8

51 O0o006meHune 1 cucreMaTH3aus 3HaHUN 1 17.03 https://m.edsoo.ru/00ae15e8

52 JKécTtkocTh BOJBI M CIIOCOOBI €€ YCTpaHEHUS 1 20.03 https://m.eds00.ru/00ae1886

53 [IpaxTuueckas padora Ne 6 o teme "JKEcTkocTh BOABI 1 1 24.03 bubnnorexka [JOK
METOJIbl €€ yCTpaHEHUS" https://m.edsoo.ru/00aelae8

54  AnmroMuHHH 1 27.03 https://m.edsoo.ru/00aelc64

55 AwmdotepHbie CBOIICTBa OKCHIA M TUAPOKCUAA 1 7.04 https://m.edsoo.ru/00aelc64

56 Kemneso 1 10.04 https://m.edsoo.ru/00ae1d86

57  Oxkcunpl, ruapokcusl u conu xxenesa (1) u xenesa (111) 1 14.04 https://m.edsoo.ru/00ae35e6

58 [IpakTuueckas padora Ne 7 «Perienue skcriepuMeHTaTbHbBIX 1 17.04 https://m.edsoo.ru/00ae15e8
3a1au»

Brruncnenus mo ypaBHEHUSIM XUMUUYECKUX PEAKIUi, €ClTu

59 oauH U3 peareHTOB JaH B U30BITKE WIH CONECPKUT IPUMECH. 1 21.04 Bubmiorexa LIOK
BrlunciieHus MaccoBOM JI0IM BBIXOJ1A MPOAYKTA PEAKIIUH ttps. //m.eds00.ru/00aeldes

60 KonrtponbsHas padora mo reMe «BakHEUITe METauTbl B UX 1 24.04 https://m.edso0.ru/00ae1750
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COCOANHCHUA»

61 BemectBa u MaTepuabl B IOBCEIHEBHOM KU3HU YEIIOBEKA 1 28.04 https://m.edso00.ru/00ae1750
62 Xwumuueckoe 3arpsi3HEHHUE OKPYKAIOIIEH CPEeIbI 1 5.05 https://m.edsoo.ru/00ael1750
63 Xumuueckoe 3arps3HeHUE OKPY>KAIOLIeH Cpe/Ibl 1 7.05 https://m.edsoo.ru/00ae3f50
64 Poib XMMHM B PEIIEHUH SKOJIOTUYECKUX IIPOOIEM 1 12.05 https://m.edso0.ru/00ae4270
65 Poisib XMMUM B pelIeHHH SKOJIOTHIYECKUX MTPOOIIEM 1 15.05 https://m.eds00.ru/00ae4270
66 | O0oOmenne 3Hannil o TeMe «Hemerannbl 1 UX COETUHEHUS 1 19.05 https://m.edsoo.ru/00ae0d0a
67 OO6o0menue 3HaHMH M0 TeMe «HemMeTautbl 1 HX COSTUHEHUS 1 22.05 https://m.edso00.ru/00ae4270
68 | O0o0OmEenHne 3HaHni 110 TeMe «MeTaIbl U UX COEIUHEHUS 1 26.05 https://m.edsoo.ru/00ae4270
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBbHOM IPOI'PAMMBbBI

8 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

HpOBepﬂeMble NMpeaAMETHBIC PE3YJIbTAaThbl 0CBOCHUN OCHOBHOM
06pa30BaTeJ’[bH0ﬁ nporpaMmMmbl OCHOBHOI'O oﬁmero 06pa30BaHHﬂ

IIo Teme: ((HepBOHa‘-IaJILHBIG XUMHNYCCKHUEC ITIOHATHUA»

PaCKpbIBaATb  CMBICII  OCHOBHBIX  XMMHUYCCKHX MOHSTHMH: aToM, MOJICKYJIA,
XHUMHAYECKHM OJIEMEHT, IIPOCTOC BEUIECTBO, CIIOKHOC BEIIECTBO, CMECh (O,Z[HOpO,Z[HaH
n HGOZIHOpOI[Haﬂ), BAJICHTHOCTb, OTHOCUTCJIbHASA aTOMHAA W MOJICKYJIApHad macca,

KOJIMYCCTBO BCIICCTBA, MOJIb, MOJIIpHAsA MaccCa, MacCoBasg OO0 XHMHYCCKOI'O

L 9JIEMEHTA B COCIMHEHUH, MOJIIPHBIN 00bEM, XUMHUUECKAs PEaKIs, KIaCCH(PUKAIHS
peakuuii: peaklUM COEIAMHEHUs, PEaKUMM pa3loXKEHHUs, pEakLUUU 3aMELICHMUS,
peakiuu 00OMeHa, YK30- M YHIOTEPMHUUYECKHIE PEaKIUH, TeIUIOBOH 2PQeKT peakuu,
pacTBOp, MaccoBast J0Js BelllecTBa (MPOLIEHTHAsI KOHIIEHTpalus) B pacTBOpe
1 WJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUHA U NPUMEHATH 3TU
' MIOHSTHSI TIPU OMMCAHUU BEILECTB U UX IIPEBPAILCHUN

13 WCIOJIb30BAaTh XUMHUYECKYIO CHMBOJIMKY JUIS COCTaBJICHUS (POpPMyIN BEIIECTB M
' YPaBHEHUN XUMUYECKUX PEaAKIUI

14 pacKpbIBaTh CMBICT 3aKOHOB COXpPAHEHHMS! MacChl BEIECTB, MOCTOSIHCTBA COCTaBa,
' aTOMHO-MOJIEKYJIIPHOTO yU€HUs, 3aKOHa ABOraapo

1.5 OTIpeJIeNIATh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUX

16 KJ1accu(UIUpoBaTh XUMUYECKHUE peakiuu (M0 YUCIY M COCTAaBY YyYacCTBYIOLIUX B
' peaxkiuu BElIeCTB, 0 TEII0BOMY 3P (DEKTY)

1.7 BBIUYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB

1.8 BBIUHCIISATH MAaCCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTA M0 POpMYyJie COEAMHEHMUS,

1.9 BBIYHCIISATh MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE

110 IPUMEHSATh €CTECTBEHHOHAYYHBIE METO/bl MMO3HAHMUs — HAONI0JIeHHEe, U3MEpEeHHe,

' MOJIETTUPOBAHUE, SKCIIEPUMEHT (PeasbHbIM U MBICICHHBIN)

2 [To Teme: «Baxnenmme npeIcTaBUTENIN HEOPTaHNYECKUX BEIIECTBY

91 PacKpbIBaTh CMbBICII OCHOBHBIX XUMUYECKUX MOHATUN: OKCHJI, KHCIIOTA, OCHOBaHHE,
- COJIb

2.2 OIIPEAEIIATh MPUHAJJIEKHOCTD BEILECTB K ONPENEIEHHOMY KJIACCy COSAMHEHMH I10




dhopmynam

2.3

KJ'IaCCI/I(l)I/IHI/IpOBaTI) HCOPraHNM4YC€CKUEC BCIICCTBA

2.4

XapaKTepu30BaTh (OIUCHIBATh) OOIME XUMHUECKUE CBOMCTBA BELIECTB Pa3IMYHbIX
KJIACCOB, IIOATBEpPKJAas OIMCAaHUE IIPUMEpPaMH  MOJIEKYJSIPHBIX  ypPaBHEHUU

COOTBECTCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.5

2.6

2.7

3.1

IIPpOrHO3UPOBAThb CBOMCTBA BEIISCTB B 3aBUCHMOCTH OT MX Ka4€CTBEHHOI'O cocCraBa,

BO3MOXHOCTH INPOTCKAHUA XUMHUYCCKUX HpeBpameHm”I B PA3JIMYHBIX YCIIOBHUAX

clleoBaTh IpaBUiIaM I10Jb30BAaHUSl XHMMUYECKOM TMOCYyJ0oM M 1ab0paTOpHBIM
000opyZI0BaHUEM, a TAK)KE IPaBUJIaM OOpAIlleHUs C BELIECTBAMU B COOTBETCTBHHU C
HHCTPYKIUAMHU 110 BBIIOJHCHHIO H360paT0pHBIX XUMHUYCCKHUX OIIBITOB IIO
MOJyYEHHUI0O M COOMpaHMIO Tra3000pa3HBIX BEIIECTB (BOJAOPOAA M KHUCIOPOJIA),
IIPUTOTOBJICHUIO PAaCTBOPOB C OINPEAECIEHHOM MacCOBOW J0J€M pPAacTBOPEHHOIO
BEIIECTBA, IJJAHUPOBAaTh M  IPOBOAUTh XUMHUYECKHE SKCIIEPUMEHTHl IO
pacro3HaBaHMIO PACTBOPOB IIEI0YEH U KUCIOT C IOMOUIbIO MHIUKATOPOB (JIAKMYC,

beHondranenH, METUIOPAHK U APYTHE)
MPOBOAUTH PACYETHI TI0 YPABHEHUIO XUMHUYECKOIN PeaKIuu

ITo Tteme: «llepnogmuecknii 3axkoH u Ilepuoamueckas cucremMa XUMHUYECKHX
snementoB JI. WM. MenneneeBa. CrtpoeHue aromMoB. XUMHYECKas CBS3b.

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC peakunuun»

PACKpPBIBATE CMBICIT OCHOBHBIX XHUMHYCCKUX IMOHSTHMH: AApO aroMma, BHGKT’pOHHLIﬁ
clion aToMa, aToOMHasda Op6I/ITaJ'IB, paaunyc atomMa, XUMHUYCCKasd CBA3b, MOJISIpHAA U
HCIIOJIAIPHAA KOBAJICHTHAA CBA3b, J3JICKTPOOTPULATCIIBHOCTb, MOHHAas CBsA3b, HOH,

KaTHOH, aHUOH, CTCIICHb OKUCJICHU A

3.2

KJ'IaCCI/I(l)I/II_[I/IPOBaTB XHUMHUYCCKHUEC 3JICMCHTHI

3.3

3.4

3.5

ONUCHIBaTh M XapakTepu3oBaTh TabiuuHyto ¢opmy Ilepuoauueckoil cucrembl
XUMHUYECKHUX 3JIEMEHTOB: pa3iMyaTh MOHATUS «TJaBHas noArpynna (Arpymma)» u

«mobounas noarpynmna (brpyrmrma)y, «mabie» U «00bIIHe) TEPUOIbI

packpsiBaTh cmbich [lepuoanueckoro 3akona [I.M. Menaeneesa: 1eMOHCTPUPOBATH
MMOHMMAaHUE MEPUOAMYECKON 3aBUCUMOCTUA CBOMCTB XUMHMUYECKUX JIEMEHTOB OT MX

nojoxxeHud B [lepuoanyeckon cucreme

COOTHOCHUTH 0003HaUYEHMsI, KOTOpPBhIE UMEIOTCs B Tabmuie «lleprnoanyeckas cucrema
xuMuyeckux snemeHToB J.M. MeHnneneeBa» ¢ UYHUCIOBBIMH XapaKTEPUCTUKAMU
CTPOCHHUSI aTOMOB XMMHYECKUX JJIEMEHTOB (COCTaB W 3apsij sAapa, oOIIee YHciio

QJICKTPOHOB U PAaCHPCACICHUEC UX IO 3JICKTPOHHBIM CJ'IO}IM)




3.6

OIPEACIIATh CTCIICHb OKUCIICHUA 3JICMCHTOB B 6I/IHapHHX COCAUMHECHHUAX

OIIPCACIIATE BU] XUMHYECKOHU CBSI3H (KOBaHeHTHaH n I/IOHHaH) B HCOPraHUYCCKHX

3.7
COEAUHEHUAX
9 KUIACC
Kon .
IIpoBepsiemble NpeAMeTHBIE Pe3yJbTAThl 0CBOCHUSI OCHOBHOM
MPOBEPAEMOro .
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHus
pe3yJjbTara
1 ITo Teme: «BemecTBo U XUMHUYECKas! pEAKLUD)
pPacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHX MOHSTUW: PACTBOP, SJIEKTPOJIUTHI,
HERJIEKTPOIIUTHI, FICKTPOIUTUYECKAS JUCCOLUAIUS, PEaKIIMH HOHHOTO OOMeEHa,
KaTajan3aTop, XUMHUIECKOE paBHOBecHE, OOpaTHMbIe M HEOOPAaTUMBIC PEaKIvy,
1.1 OKHCIIUTEIbHOBOCCTAHOBUTENIbHBIE PEAKLUU, OKHUCIHUTENb, BOCCTAHOBUTEIb,
OKHCJIEHHWE W BOCCTAHOBJICHUE, aJIOTPOIHUs, aM(pOTEPHOCTb, XUMUYECKAs CBS3b
(koBaJleHTHAsl, MOHHASI, METAJUIMYECKasi), KpUCTAITIMUYECKasl peméTKa, CIIaBbl,
CKOPOCTb XUMHUYECKOU PEaKLIUU
19 WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHSATUWA U MPHUMEHSTH
' 3THU MOHATHUS IIPU ONUCAHUM BEIIECTB U UX MTPEBPAICHUI
13 COCTaBJISITh YPABHEHUSI SJIEKTPOJIMTHUECKOW TUCCOLMALMU KUCIIOT, LIENI0Yel U
' COJICH, TIOJTHBIC U COKpAIIEHHBIC YPaBHEHUS PEaKIuii HOHHOTO 0OMeHa
14 pacKkpbIBaTh CYILIHOCTh OKHCITUTENbHO-BOCCTAHOBUTEIBbHBIX peakuuii
' MOCPEJICTBOM COCTAaBJICHUS AJIEKTPOHHOTO OajaHca dTHX PeaKIUi
15 MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMUYECKON pEAKIIMHI
2 ITo remam: «HemeTamibl 1 UX COEAUHEHUS» U «MeETaibl U UX COCTUHECHUS»
XapaKkTepu30BaTh (OMUCHIBATH) OOIIUE U Crieln(PUUecKue XUMUIECKHE CBOMCTBA
2.1 MPOCTBIX W CJOXKHBIX BEIIECTB, MOATBEPXKJas OMNHCAaHUE MpPHUMEpPaMHU
MOJIEKYJISIPHBIX U MOHHBIX YPABHEHUW COOTBETCTBYIOIINX XUMHYECKUX PEAKIUI
25 COCTaBJIITh ~ yPAaBHEHHS  PEaKIWd, MOATBEPKIAIOMIMX  CYIIECTBOBAaHUE
' TEHETHUYECKOM CBS3U MEXY BELIECTBAMU PA3JIMUHBIX KJIACCOB
23 IPOTHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCHUMOCTH OT HX CTPOCHHS,
' BO3MOXHOCTH MPOTEKAHUS XUMHYECKUX MPEBPAIICHUIN B PA3JIMYHBIX YCIOBUSIX
CIIeIOBaTh MpaBUJIaM TOJH30BAHUS XUMUYECKOW MOCYIOW U J1ab0paTOPHBIM
24 o0opyIoBaHrEM, a TakKe MpaBujaM OOpaIleHusl ¢ BEIIECTBAMU B COOTBETCTBUU

C HHCTPYKLOUSAMU TI0 BBIIIOJIHCHUIO J'Ia60paT0pHLIX XHUMHUYCCKUX OIIBITOB IIO0




MOJIYYCHUIO W COOMpaHWI0 Ta3000pa3HBIX BEHIECTB (aMMHUAKa U YTIECKHCIIOTO
rasa)
MMpOBOAWUTL PCAKIOWH, IMMOATBCPKIAAOIINC Ka4eCTBEHHBLIM COCTaB Pa3JINYIHBIX

BCIIECTB: pacClio3HaBaTh OIIBITHBIM HYTCM XJjiopuna-, 6pOMI/II[, noaun, Kap60HaT,

2.5 docdar, cwimkar, cyiabhaT, THAPOKCUIANOHBI, KATHOHBI AMMOHUS, HOHBI
M3YYEHHBIX METAJUIOB, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HEOPIaHUYECKUX
BEILECTB

3 [To Teme: «Xumus 1 OKpyxaromas cpeaa»

31 PacKpbIBaTh CMBICI OCHOBHBIX XumMudeckux noustuil: I1/IK Bemecrsa; kopposus

' METAJIJIOB
IPUMEHATh OCHOBHBIE OIEPALlMM MBICIUTEIBHON JEATEIBHOCTH — aHAIU3 U
CHHTE3, CpaBHEHHE, O0OOIIEHHE, CHUCTEMATH3alHI0, BBIBICHUE MPUYUHHO-

3.2 CIIECTBEHHBIX CBS3€M — I W3YyYEHUs CBOMCTB BEILIECTB M XMMHUYECKUX

peaKHHﬁ; C€CTCCTBCHHOHAYYHbIC METOAbI ITO3HAHUS — Ha6JHOI[eHI/Ie, HU3MCPCHUC,

MOJICIIUPOBAHUE, IKCIIEPUMEHT (PEeaJIbHbIN U MBICIICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS

1

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHUA

11

1.2

[Ipenmer xumuu. Poiab XMMUHM B )KM3HU YeJIOBEKa. XUMUS B CUCTEME Hayk. Tena u
BelecTBa. Gu3nueckue CBOMCTBA BEIIECTB. ArperaTHOe COCTOSIHUE BEILIECTB
ITonsaTue o Meromax mno3HaHus B xuMmud. Uucrteie BenlectBa U cmecu. CrocoObl

pazzaeneHus cMecen

13

ATOMEI 1 MOJICKYIJIBI. Xumuueckue 35eMeHThl. CHMBOJIBI XMMHUYECKHX 3JIEMEHTOB.

HpOCTLIe H CJIO0KHBIC BCIICCTBA. ATOMHO-MOJ’ICKy.]'ISIpHOG Y4CHHUC

14

XumMuueckas (1)opMyJ1a. BajleHTHOCTP aTOMOB XHMMHYECKHX DJIEMEHTOB. 3aKOH
IIOCTOSAHCTBA COCTaBa BCUICCTB. OtHocutenpHas aroMHas macca. OTHOCUTENbHAS

MOJICKYJISIpHAass Macca. MaccoBas 1oasg XUMHYECKOI'0 dJIEMEHTA B COSIMHEHUU

1.5

Konnuectso Bemectsa. Moiss. MossipHast macca. B3auMocBsA3b KOIMUYECTBA, MACCHI
M YHClia CTPYKTYPHBIX €IUHHII BemlecTBa. Pacu€rel mo ¢GopmynaM XUMHYECKUX

COETUHEHUN

1.6

Du3nyecKkue U XMMUUYECKUE SIBJICHNA. XUMUYECKasi peakus U €€ NPU3HaKU. 3aKOH
COXpaHEHHs MacChl BeHIeCTB. XuMHUYecKkue ypaBHeHus. Kiaccuduxanms

XUMHUYCCKUX peaKI_II/Iﬁ (COG,I[I/IHCHI/I}I, Ppa3JI0XKCHUA, 3aMCIICHNU, 06MeHa)

1.7

XUMHUECKUI HKCIEPUMEHT: 3HAKOMCTBO C XMMHMUYECKOW IOCYAOH, C MpaBUIIaMU
pabotel B jabopaTtopunm U npuéMaMu  OOpalleHUss C  JTaOOpaTOPHBIM
o0opyJIoBaHUEM, M3y4eHME M OINUCaHHe (PU3MUECKUX CBOUCTB 00pa3loB
HEOpraHMYECKUX BEIIECTB, HaOyo/eHne (u3nyecKux (IJIaBJIEHHE BOCKA, TasHUE
Jb/1a, pacTHpPaHHE caxapa B CTYINKE, KUIIEHUE M KOHCHCAIUS BObl) 1 XUMHUECKUX
(ropeHre cBeuW, MPOKAIMBAHWE MEIHON IPOBOJIOKH, B3aWMOJIECHCTBHE MeJa C
KUCIOTOM) sIBIEHUHM, HaONIOJEHWE M ONHCAHHWE MPU3HAKOB IPOTEKaHMS
XMMHUYECKHX peakiuil (pa3iokeHue caxapa, B3aUMOJIEHCTBHE CEpHON KHUCIOTHI C
xjopugoM Oapus, pasnoxkeHue ruapokcuga  Meau(ll) mpum  HarpeBaHuu,
B3auMoJielicTBue kene3a ¢ pactBopoM coiu meau(ll), usydenuwe cmoco6oB
pasneneHus cMmeceil (C TOMOINbIO MarHuTa, (UIBTpPOBaHUE, BbIIAPUBAHUE,
TUCTWUISAIMS, XpoMaTorpadus), NpPOBEJCHHE OYHCTKM IIOBAPEHHOW  COJIH,
HaOJIOZICHWE W ONHUCAHWE PE3yJIbTATOB IMPOBEACHUS OMBITA, WILTIOCTPUPYIOIIETO

3aKOH COXpaHCHHUA MACChI, CO31aHUC Mozaeaen MOJICKYJI (I_HapOCTep)KHCBLIX)

Baxwneiiue MMpEaACTaBUTCIIN HCOPTraHUYICCKUX BCIICCTB




2.1

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucmopon — 37€eMEHT W IPOCTOE
BelecTBo. HaxoxkneHue Kuciopoga B mpupoie, (U3MYecKHe W XUMUYECKUE
cBoiictBa (peakuuu ropeHus). Oxcuapl. Ilpumenenue xucimopona. CrocoObl
MOJyYeHUs KHCIOpoAa B JIabOpaTOpuM M TMPOMBINUIEHHOCTH. Kpyrosopot

Kucnopoa B mpupojie. O30H — aJIoTporiHas MoaupuKaius KUCIopoaa

2.2

TemnoBoit 3QdekT XUMUUECKON peakluu, TEPMOXHUMHUUYECKHAE YPAaBHEHHUS, IK30- U
SHAOTEPMHUUYECKHE peakuuu. TOIIMBO: yrojiib M MeETaH. 3arpsi3HEHUE BO31YyXa,

yCHJIEHUE TapHUKOBOTO 3P deKTa, pa3pylieHHe 030HOBOTO CII0A

2.3

Bonopon — snemMeHT m mpocTtoe BemecTBO. HaxokaeHue Bomopoga B IpUPOJIE,
(u3nYecKre U XUMUYECKUE CBOMCTBA, IPUMEHEHHE, CIIOCOObI moTyueHus. Kucmorsr u

COJIn

2.4

Monsipabiii 00bEM ra3oB. Pacu€Thl Mo XUMUYECKUM ypaBHEHUSIM

2.5

2.6

dusnyeckue cBoicTBa BoAbl. Bona kak pactBoputens. PactBopsl. HachlieHHbIE 1
HEHaCBILICHHBIE DPACTBOPBI. PacTBOpuMOCTh BewlecTB B Boae. MaccoBas nois
BELIECTBA B pacTBope. XUMHUUYECKUE cBoWcTBa BoAbl. OcHOBaHUs. Poib pacTBOpoB
B IIPUPOAEC U B JKU3HHU 4YelloBeKa. KpyroBopoT BOAbl B NPHUPOAE. 3arps3HEHHUE

MPUPOAHBIX BoA. OXpaHa U OYMCTKA PUPOIHBIX BOJ

Knaccudpukanus Heopranmueckux coeamaeHuid. Oxcuapl.  Krnaccudukarms
OKCHJIOB:  coneoOpa3yromue  (OCHOBHBIE, KHUCIOTHbIE, aM(pOTepHbIE) U
HeconeoOpasyromue. Homenknatypa oxcupoB. ®Pusnueckue M XUMUYECKHE

CBOMCTBa OKCHJIOB. HonyquI/Ie OKCHJIOB

2.7

OcHoBanus. Knaccudukanust ocHOBaHUH: MIENOYM U HEPACTBOPUMBIE OCHOBAHHUS.
Howmenkmarypa ocHoBanuii. Du3nueckre W XMMHYECKHE CBOWMCTBA OCHOBAHUU.

[Tonyuyenue ocHOBaHUI

2.8

Kucnotel. Krnaccuduxarmus xuciaor. Homenknatypa kucnor. dusnyeckue u
XUMHUYECKHE CBOMCTBAa KHCIOT. Pan axktuBHoctu MetauioB H.H. bBbekerosa.

HonyquI/Ie KHUCJIOT

2.9

2.10

Comu. Homenknatypa cosedl. ®PU3NYECKME M XUMHUYECKHE CBOICTBa COJEH.

[Tonyuyenue conen

I'eneTnueckas cBA3b MCKAY KiIaCCaMU HECOPTAaHNUYCCKUX COE€IUHEHUI

2.11

XUMHUYECKUH IKCTIEPUMEHT: KaUeCTBEHHOE ONpEIeNICHHE COepKaHNUs KUCIOPOaa B
BO3/IyXe, MOJy4eHue, COOMpaHne, paclio3HaBaHNe W H3y4eHHE CBOWCTB KHCIOPO/a,
HaOJI0ICHNEe B3aMMOACHUCTBHS BEIIECTB C KUCIOPOAOM U YCIOBUS BOSHUKHOBEHHS
U TIpeKpalieHuss ropeHus (moXapa), O3HaAKOMJIEHHE ¢ oOpa3laMH OKCHIOB H

OIIMCaHHuEC HuX CBOﬁCTB, IOJIYYCHHUC, COGI/IpaHI/IC, paclio3HaBaHUC U HU3Y4YCHUC




3.1

CBOWCTB Bomopoja (ropeHwue), B3aumojcictBue Bomopona ¢ okcumom memu(ll)
(BO3MOXHO WCIOJIB30BAHUE BUACOMATEPUATIOB), HAONIOJCHUE OOpa3lloB BEUIECTB
KOJIMYECTBOM | MOJb, HCCJIEIOBaHHE OCOOECHHOCTEH pAcTBOPEHHS BEIIECTB C
pa3IMyHON PACTBOPUMOCTBIO, TPUTOTOBJIEHHE PACTBOPOB C  OMNPEACIEHHOU
MacCOBOH JI0JIel pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBHUE BOJBI C METAJNIaMHU
(matpuem u  KanblMeM) (BO3MOXKHO  HCIOJIb30BAaHUE  BUJIEOMATEPHUAIIOB),
OTpeIeJICHUE PACTBOPOB KHUCJIOT U IIEJIOYEeH C TIOMOIUIBI0 HHIUKATOPOB,
uccienoBaHre 00pa3lOB HEOPraHWYECKHX BEIIECTB Pa3jIMYHBIX  KJIACcCOB,
Ha0II0JIcHUE U3MEHEHHUs OKPAaCKU WHIMKATOPOB B PacTBOpax KHCIOT W IIEIOYEH,
n3ydeHue B3aumojeictaus okcuaa meau(ll) ¢ pactBopoM cepHOI KUCIOTHI, KUCIOT
C MeTaJlJIaMH, PeaKIui HeUTpalu3amuu, MoJTydeHUE HEPacTBOPUMBIX OCHOBAHHH,
BBITECHEHHWE OJHOTO MeTa/lla JpyrdM W3  pacTBOpa COJH, pEUIeHUE
AKCIICPUMEHTAIBHBIX 33/1ad M0 TeMme «BaKHeWIne KiIacChl HEOPTraHWYECKUX

COEIUHEHUN)

[Iepnonnueckuit 3akoH u [lepnoanueckas cuctemMa XMMHUYECKUX 3j1eMeHToB [1.1.
Menpeneesa. CtpoeHue aToMoB. XuUMH4eckas CBsA3b. OKHCIUTEIBHO-

BOCCTAHOBUTCIIbHBIC PCAKIINN

[lepBble MONBITKM KiaccU(UKALMKM XUMUYECKUX 3yieMeHToB. [loHstue o rpynmax
CXOJIHBIX 3JIEMEHTOB (IIEJOYHbIE U IIEIOYHO3EMEIbHBIE METAJUIbl, TaJOTEHBI,
WHEPTHBIE Tra3bl). OJIEMEHThI, KOTOpble O00pa3yloT amM@oTepHbIE OKCHUIbI U

TUAPOKCH/]IBI

3.2

[lepuonnueckuii 3akoH. Ilepuoanueckas cucrema XUMHYECKHX 3eMeHTOB J[.H.
MenneneeBa. Koporkonepuoanas u jiuHHOonepuoaHas ¢opmbl [leproanyeckoit
cuctembl xumuyeckux dnemeHToB J[.M. Menneneesa. Ilepuoabl W rpymiibl.

@U3NYECKUI CMBICI OPSIAKOBOIO HOMEPA, HOMEPOB NEPUOAA U TPYIIIIBI AJIEMEHTA

3.3

3.4

Crpoenue aromoB. CocraB atoMHbIX sfep. M3orombl. Onektponbl. CTtpoeHHe
JJIEKTPOHHBIX ~ 000JI0YeK aTOMOB TeEpBbIX 20 XUMHUYECKHX  DJIEMEHTOB
[Tepuonnueckont cucremsl .M. MenneneeBa. XapakTepucTuka XUMHYECKOIO

3JIEMEHTa Mo ero nonoxkenuto B [lepuognueckoii cucreme .. Menneneena

3aKOHOMEPHOCTHM U3MEHEHHS pajguyca aTOMOB XUMHYECKHUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TpynnaM M nepuojam. 3HaueHue
[Tepuonnueckoro 3akoHa u [leproauyeckol CUCTEMbl XUMHUYECKUX JIEMEHTOB JJIS

pa3BuTusA Hayku U npaktuku. .M. Mennenees — yu€HbIN U ITpaXkJaHUH

3.5

XuUMHU4YECKast CBA3b. KoBanenTrnas (HOJ'IHpHaSI )51 HCHOJI}IpHaSI) CBA3b.

BHCKTPOOTPHI_I&T@J'H)HOCTB XHMHYECKHX 3IeMEHTOB. MloHHas CBI3h




3.6

3.7

Crenenp okucneHus. OKHCIMTEIbHOBOCCTAHOBUTEIbHBIE peakiuu. [Iponecchl

OKHCJICHUS U BOCCTaHOBJICHHUSA. OKUCIUTEIN 1 BOCCTAHOBUTEIIN

XUMUYECKUH  SKCIIEPUMEHT: HW3ydeHHe OoOpas3IoB BEIIECTB METAUIOB |
HEMETAJJIOB, B3aMMOJCHCTBUE TUAPOKCUAA LUHKA C PAaCTBOPAMU KHCIOT U
1iesI04el, HPOBEJEHUE OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPBl OKUCIUTEIbHO-

BOCCTAaHOBUTEJbHBIX pEaKuil (TOpeHue, peakuu pa3oKeHus, COSTUHEHUS)

9 KVIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS

1

BemectBo B XumMudeckas peaKkuusi. HOBTOpeHI/IC

11

[Teproanyeckuit 3akoH. I[leproandeckass cucrema XUMHUYecKuX snemeHToB J[.U.
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOWCTB
XMMHYECKHX 3JIEMEHTOB IEPBBIX TPEX NEPHOAOB, KATHS, KAJIBIUI U UX COCTUHEHHN
B COOTBCTCTBHUHM C IIOJIOKECHHEM DJOJIICMCHTOB B HepHOIIHHCCKOfI CHUCTEME U

CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BelecTBa: BUAbl XUMUYECKON CBSI3U. THUIIBI KPUCTAIIIMYECKUX PELIETOK,
3aBUCHUMOCTh CBOMCTB BEILECTBA OT THUIA KPUCTAIUIMYECKOM PEIETKM U BUAA
XUMHAYEeCKOH cBsi3u. Kiaccudukanus m HOMEHKIATypa HEOPTaHUYECKHUX BEIECTB
(MexnyHapoJHast U TpUBHAIbHAas1). XMMHUYECKHE CBOMCTBA BELIECTB, OTHOCSAIINXCS
K Ppa3JIM4HBIM KJIacCaM HEOPTaHWUYECKUX COCIUHEHHW, TE€HETUYeCKas CBS3b

HCOPTraHNYCCKUX BCIICCTB

1.3

Knaccupukanus XMMHYECKMX peaklMid M0 pa3IMYHbIM NpU3HAKaM (IO YHUCITy U
COCTaBy YYacTBYIOIIMX B pEAKIHUHU BELIECTB, IO TEMJIoBOMYy 3(¢eKry, Io
M3MEHEHMIO CTENEeHEHW OKHCICHHMsSI XMMHMUYECKHX 3JIEMEHTOB, MO OOpaTUMOCTH, IO
y4acTUIO KaTaiu3aTopa). JK30- U SHIOTEPMHUECKHUE PEAKIMH, TEPMOXUMUYECKUE

YpaBHCHHA. Ilonsatue o CKOpPOCTH XHUMHYECKOMN peaKkuuun

1.4

1.5

[Tousitue 006 O6paTI/IMBIX n HeO6paTI/IMHX XUMHUYCCKUX PCAKIUAX. Ilonsatue o
TOMOT'CHHBIX H TC€TCPOrCHHBLIX PCAKIHAX. IlonsiTHE O XMMHYECKOM PaBHOBECHH.
CDaKTOpLI, BJIMAIOINUE HA CKOPOCTH XHUMHYECKOM pCakiiukn M  IMOJIOKCHUC

XUMHYECKOT'O paBHOBECHUA

OKHUCITNTEIIFHO-BOCCTAHOBUTEIIbHEIC pc€aKkuunu, SHGKTpOHHLIﬁ OanaHc
OKHCIIMTEIbHO-BOCCTAHOBUTEIILHOMU pCaKkuu. CocraBieHue ypaBHeHI/Iﬁ
OKHCIHUTCIBHO-BOCCTAHOBHUTCIIbHBIX peaxunﬁ (¢ HUCITIOJIB30BaHNEM METOJa

QJICKTPOHHOT'O OamaHca




1.6

Teopust HPIEKTPOIUTAYECKON MHCCOIMALMKU. OJIEKTPOIUTHI M  HEIIEKTPOIUTHI.
Karnonsl, aHnoHbl. MexaHU3M [IMCCOLMALMM BEIIECTB C PA3NIMYHBIMU BUIAMU
xumuueckon cBszu. CreneHp auccounanuu. CuiabHbIE W Cl1a0ble 3JEKTPOJIMTHI.
Peakumn woHHOTO OOMEHA. YCIOBUS TPOTCKAHUs pEaKlIuid HOHHOTO OOMEHa,
MOJIHBIE M COKpall€HHblE HMOHHBIE YpaBHEHHs peakuuil. CBolcTBa KHCIIOT,
OCHOBAHHUH U COJIEH B CBETE MPEACTABICHUH 00 3JIEKTPOTUTHYECKON JUCCOIMALIUH.

KauecTBeHHEIC pCaKlu Ha HOHBI. ITonsrue o TUapOJIN3E coJieit

1.7

2.1

XUMHUECKUI SKCHEPUMEHT: O3HAKOMJIEHHE C MOJENSIMH KPUCTAJUIMYECKUX
PEMETOK HEOPTaHUYECKUX BEUIECTB — METALJIOB M HEMETAJIOB (Tpadura u anmasa),
CIIO)KHBIX BEILIECTB (XJIOpUZAa HATpHs); HCCIEIOBaHHE 3aBUCHUMOCTH CKOPOCTH
XUMUYECKON pEeaKIMH OT BO3JICUCTBHUS pPa3IUYHBIX (PAKTOPOB; HCCIIECIOBAHUE
JIEKTPOIIPOBOJIHOCTH  PAacTBOPOB  BEILECTB, Ipolecca AMCCOLMALUMN  KHCIIOT,
miesioueid U coseil (BO3MOYKHO HCIOJIb30BAaHUE BUIEOMATEPHUAJIOB); IPOBEIACHUE
OIBITOB, WJUIIOCTPUPYIOUIMX NPU3HAKUM HPOTEKAHUS pPEAaKUUH HOHHOro OOMeHa
(oOpazoBaHmMe oOcaaka, BBUICTICHHE Ta3a, oOpa3oBaHWE BOJBI); OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPbl  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKLUi
(ropeHue, peakuuu pasiiOKEHUs, COEAUHEHHUS); paclio3HABaHWE HEOPraHMYECKHUX
BEIIECTB C IOMOIIbIO KAaYEeCTBEHHBIX peakUUil Ha  HMOHBI,  pelleHHue

OKCIICPUMCHTAJIbHBIX 3aJ1a4
Hewmeramisr 1 ux COCINHCHUA

OO0mas xapakTepucTHKa ratoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE
crereHd okucieHus. CtpoeHne M (pu3nyeckue CBOWCTBA IMPOCTHIX BELIECTB —
raJIorTeHOB. XWMHUYECKHE CBONCTBA Ha TIpUMeEpe XJiopa (B3aUMOJECHCTBUE C
MeTaulaMH, HeMeTaJUlaMu, mienodamu). Xiopoogopoa. ConsiHas KHUCIOTa,
XMMHYECKHE  CBOWMCTBA, TOJy4YEHHE, MpuMeHeHue. [lelicTBue xjiopa H
XJIOpPOBOJIOPO/Ia HA OPraHW3M 4YeJIOBeKa. BaxkHenme XJI0puabl U UX HAXO0XKICHUE B

IPUPO/IC

2.2

OOmas xapakrepuctuka 35eMeHToB VIA-rpymnmel. OCOOEHHOCTH CTPOSHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue u (U3HUEcKHe CBOWCTBA MPOCTHIX
BEIIECTB — KHUCIOPOAA M Cepbl. AJIOTPOIHBIE MOJU(DUKAIIUN KUCIOPOJa U CEpHI.
Xumunyeckue cBoiicTBa cepsl. CepoBOIOpO, CTpOEHUE, GU3NUECKUE U XUMHUECKHE
cBoiicTBa. OKcuIBl Cepbl KakK MPEACTaBUTENM KHCIOTHBIX OKcHAoB. CepHas
KHCIIOTa, PU3NYECKHE U XUMHUYECKHe CBOICTBa (00IIHe Kak MpeIcTaBuTeNs Kiacca
KUCIOT M crenuduueckue). XUMHUYECKHE peakiiH, JeKallue B OCHOBE

MIPOMBIIIJIEHHOTO crocoba moiy4yeHus: cepHoil kucnotel. [Ipumenenue. Conu




2.3

CEpHOM KMCIIOThI, KaUeCTBEHHAasl peaklus Ha cynb(ar-uoH. HaxoxaeHue cepsl u eé
COCIMHEHUM B 1npupoae. XHUMHUYECKOE 3arpsA3HEHUE OKPYXKAOUIEH cpeasl
COCJIMHEHUSIMH cepbl (KUCIOTHBIE AU, 3arpsA3HEHHE BO3AyXa M BOJOEMOB),

CIOCOOBI €T0 MPeI0TBPAIICHUS

OOmast xapakrepucTuka 3meMeHToB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHble CTENEHU OKUCIEHUA. A30T, pacnpoCcTpaHEHUE B IPUPOJE,
¢usnveckre U XuMHUECKue cBorcTBa. KpyroBopor a3ora B npupojie. AMMHAK, €To
¢bu3nyeckue U XMMUYECKHE CBOMCTBA, NOJdy4YeHue U npumMeHeHue. Conu aMMOHMS,
ux (U3NYEeCKUe U XMMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMA. A30THasi KHUCIIOTa, €€ MoJydyeHHe, (QU3NYECKUe M XUMHUYECKHUE
cBoiicTBa (OOmMe Kak MpPEACTaBHTEN Kiacca KHUCIOT M clenuduyeckue).
Vcnonb30BaHue HUTPATOB U COJIEH aMMOHUS B KaUe€CTBE MUHEPAIbHBIX yI10OpEHUH.
XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIEH Cpelbl COEIUHEHUAMHU a30Ta (KUCIOTHbBIE

TOXKIH, 3arpsi3HEHUE BO3/1yXa, IOYBBI U BOJOEMOB)

2.4

2.5

2.6

2.7

dochop, amrorpornHbie Moaudukanuu ¢docdopa, (HUNISCKUE U XUMUUYECKHE
coiictBa. Oxcun pochopa(V) u pochopHas kucnora, GU3NISCKUE U XUMHUSCKUC
cBOiicTBa, moiydyeHue. Mcnomp3oBanue QocharoB B KauecTBE MHUHEPAIbHBIX
ynoOpeHuit

OOmast xapakrepuctuka 35eMeHToB |V A-rpymnmel. OCOOEHHOCTH CTPOSHHS aTOMOB,
XapaKTepHble CTENEeHU OKHUCICHHUSA. YTJIepoJ, aUIOTPOIHble MOAU(UKAIIH,
pacmpocTpaHeHue B mpupoje, GU3N4YecKue U XUMUYECKHE CBOMCTBA. AACOpOIus.
KpyroBopor yriepona B mpupoae. Oxcuasl yriepoja, ux (GuU3HUECKHe W
XUMHUYECKHE CBOWCTBA, JIEHCTBME HA JKUBBIC OPraHU3MBI, IMOJNIyYCHUE W
npUMeHeHHe. DKOJIOTHYECKHe MpoOiieMbl, CBA3aHHbIE ¢ okcuaoM yriaepoma(lV);
TUIOTE3a TJI00aTBHOr0 TOTEIICHHS KJIMMaTa; MapHHUKOBBIA 3(dexT. YrompHas
KHCIIOTa W e€ COJM, WX (PU3NICCKHUE W XUMHUYCCKHE CBONCTBA, IMONYYCHHE W
npuMeHenne. KauecTBeHHass peakiusi Ha KapOoHaT-uoHbBL. lcmonmb3oBaHue

Kap6OHaTOB B 6I>ITy, MCIUIHUHE, TPOMBIIIJICHHOCTHU U CCJIbCKOM XO03sICTBE

HepBOHaan'IBHBIe MOHATHSA 00 OpTraHNYC€CKUX BCHICCTBAX KaK O COCIMHCHHIAX
yriepoaa (MCTaH, 9TaH, 3TUJICH, AlICTHUJICH, 3TAHOJI, TJIMICPHUH, YKCYCHaA KI/IC.IIOTa).
NUx coctaB W XHUMHYECKOE CTPOCHHUC. Ilonatre o0 OWOJOrHYECKH BaXKHBIX
BCIICCTBAX: JKHpPaAX, 6CJ'IK3.X, yriieBoaax — W HX pPOJIM B JKU3HU YCIIOBCKA.

MaTepI/Iam,Hoe CANHCTBO OPraHNYCCKHUX U HCOPraHNYICCKUX COC}II/IHCHI/Iﬁ

Kpemuuii, ero ¢usznueckue U XMMUYECKHE CBOMCTBA, MOJYYEHHUE U NPUMEHEHHE.

CoenuHenus kpeMHus B ipupoze. O0mue npeacrasieHus 00 okcuae kpemuus(1V)




2.8

3.1

3.2

U KpeMHHeBOW Kuciore. CHIMKATBl, WX HCIIOJb30BaHWE B OBITY, MEIUIUHE,
MIPOMBIIIJICHHOCTH. BakHelmme CTpoWTenbHbIE MaTepHallbl: KepaMUKa, CTEKIIO,
1eMeHT, OeToH, kene300eToH. IIpoGiembr  0Ge30MacHOrO0  HMCMOJIb30BAHMS

CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCGIIHCBHOP'I KHU3HU

XUMUYECKUH OSKCIIEPUMEHT: H3y4eHHEe O00pa3loB HEOPraHWYECKHUX BEIIECTB,
CBOMCTB COJISIHOI KHCIIOTBI; IPOBEACHUE KaYECTBEHHBIX PEaKIUi Ha XJIOPUI-UOHBI
U HaOJIOJICHHE TPU3HAKOB MX NMPOTEKAHUs; OMBITHI, OTpaKarouue (QU3NYECKUe H
XMMHUYECKHE CBOWCTBA TaJIOT€HOB M MX COEAMHEHMH (BO3MOXHO HCIIOIb30BAHHE
BHUJICOMATEPHUAIIOB); O3HAKOMJICHHE C OOpa3liaMud XJOPUAOB (TaJIOTCHHIIOB);
O3HaKOMIJIEHHE ¢ 00pa3laMH Cepbl U €€ COeTUHEHUSIMHU (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHAJIOB); HAOJIOJEHUE Tpollecca OOYriMBaHUs caxapa MoJ JACHCTBHUEM
KOHIIEHTPUPOBAHHON  CEPHOM  KHUCIOTHI; M3yYEHHE XUMHYECKHX CBOMCTB
pa30aBIeHHON CEPHOI KUCIIOTHI, MPOBEACHNE KAaUeCTBEHHOW peakuuu Ha Ccynbdar-
MOH W HaOMOJeHuEe mpu3HaKa e€ MPOTEKAHMS;, O3HAKOMIIEHUE C (DU3HMUECKUMU
CBOWCTBaMH a30Ta, ¢ochopa M HX CcOeOUHEHUH (BO3MOXKHO HCIIOIb30BaHUE
BUJICOMATEPHAIIOB), 00pa3laMu a30THBIX U (ocPOpHBIX yHOOpeHUil; MmoiyueHue,
coOupaHue, pacro3HaBaHHE W H3YYEHHE CBOICTB aMMHakKa; IIPOBEICHHE
KaueCTBEHHBIX PEaKIMii Ha HOH aMMOHUSA U (hochaT-NOH U U3YUeHHE NTPU3HAKOB UX
IIPOTEKAHNUsA, B3aUMOJCHCTBUE KOHLICHTPUPOBAHHOM a30THOW KHUCJIOTBI C MEJIBIO
(BO3MOKHO UCIOJIb30BaHUE BUJIEOMATEPHUATIOB); U3y4eHUe Mojiesei
KPUCTAJUTMYECKUX PEMIETOK anmasza, rpadurta, (QysuiepeHa; O3HAKOMIIEHHE C
MPOIIECCOM  aJICOPOLIMM  PACTBOPEHHBIX BELIECTB AKTHMBUPOBAHHBIM YIJIEM H
YCTPOHCTBOM IPOTHBOTa3a; MOJy4YeHHE, COOMpaHHe, paclio3HaBaHHE W HM3YYECHUE
CBOWCTB YTJIEKHCIIOTO Ta3a; MpOBEIEHUE KaueCTBEHHBIX pPEeakUUi Ha KapOoHAT- U
CHJIMKAT-HOHBl W W3y4YeHHE TMPHU3HAKOB WX TMPOTEKaHUsS; O3HAKOMIICHHE C
MPOAYKIMEH CUIMKATHON MPOMBIIIIEHHOCTH; PELICHHE SKCIIEPUMEHTAIbHbIX 3a/1a4

no TeMe «BaxkHeilne HeMeTaJUIbl 1 UX COEIUHEHUY
MeTtamisl 1 UX COETMHEHUSA

OOmias xapakTepuCTUKa XUMUYECKHX DJIEMEHTOB — METAJUIOB Ha OCHOBAaHUU WX
nojoxxeHud B [lepuoandeckoi cucreMe xuMmuueckux smemeHToB .M. MenneneeBa
U cTpoeHusi atToMoB. CTpoeHue MeTaiioB. Meramindeckast CBsI3b U METaJlTIMYecKas

KPUCTAJUITMYECKAs PEIIETKA. DIEKTPOXUMHYECKUH PsIJl HANIPSYKEHNH METaJUIOB
dusnyeckue W XUMHUYECKHe CBoilcTBa MeTaiioB. OOmue crnocoObl MOTydyeHus

meTauioB. IloHsaTue o KOppo3ur MCETAJIJIOB, OCHOBHBIC CITIOCOOBI 3alluThl UX OT

koppo3uu. CruiaBbl (CcTajb, YyryH, JOPATIOMUHUNA, OpOH3a) U UX NMPUMEHEHHE B




OBITY U IPOMBILIIEHHOCTH

3.3

3.4

3.5

3.6

3.7

[[lenounble MeTawibl: MojoxkeHue B Ilepuoguueckoil cucCTEME XUMHUYECKUX
anemeHTtoB J[.MI. MeHneneeBa; CTpOEHHME HMX aTOMOB; HAaXOXJECHHE B IPUPOJE.
dusnyeckue ¥ XMMUYECKUE CBOMCTBA (Ha mpumMepe HaTpust U Kayus). OKCUIbI U

THAPOKCUIABI HATPUA U KaJIW. HpI/IMeHeHI/Ie IICJIOYHBIX MECTAJIJIOB U UX COGI[I/IHCHI/If/’I

[IlesrouHO3eMENBbHBIE METAIIIIBI MATHUNA U KalbLUi: nosIokeHue B [lepuonnueckoi
cucreMe xumuueckux odiaemeHToB .M. MenneneeBa;, CTpoeHHE HX aTOMOB;
HaxoKJeHue B npupone. Pusnyeckue 1 XUMUYECKUE CBOMCTBA MAarHus U KaJIbLIMsL.
Baxuelimume coequHeHns Kanblus (OKCHI, THAPOKCUA, coiu). KECTKOCTh BOJBI U

CTOCOO0BI €€ yCTpaHEeHuUs

AmomMuHuil: nonoxenue B Ilepuoguueckoil cucreme xumudeckux snemeHTtos 1.
Menzeneesa; cTpoeHUE aTOMa; HaXOXIeHHUE B Ipupoae. duznyeckue U XUMUYECKUE

CBOMCTBA aTFOMHUHUS. AMGPOTEPHBIC CBOMCTBA OKCHIA U TUAPOKCHIA ATFOMUHUS

Kenezo: monoxenue B lleprognyeckoii cucremMe xuMuuyeckux djaemeHToB JI.M.
MeHneneeBa; CTpOCHHE aTroMa; HaxoxjaAeHHe B mpupone. Dusuueckue u
XUMUYECKHE CBOMCTBa kene3a. OKcuabl, ruapokcuabl u coiau kenesa(ll) wu

xene3a(lll), ux cocras, cBOMCTBA U MOTYyYCHUE

XUMUYECKUH 3KCTICPUMEHT: O3HAKOMIICHUE ¢ 00pa3liaMyd METaJUIOB U CIUIABOB, MX
(bu3MYECKUMHU CBOMCTBAMHU; U3YyYEHHE PE3YIbTATOB KOPPO3ZHH METAILIIOB (BO3ZMOXKHO
WCIOJIb30BAaHNE BHJICOMATEPHAIIOB), OCOOCHHOCTEW B3aUMOJICHCTBUS OKCHIA
Kalbllisl W HATpUsl C BOAOM (BO3MOXKHO UCIOJb30BAaHUE BHUEOMATEPHAIIOB);
HCCJICJIOBAaHNE CBOWCTB JKECTKOM BOJBI; TIpOIlecca TOPEHUS >Kejle3a B KHCIIOPOJe
(BOBMOXKHO ~ HCIIOJIb30BAaHHWE  BUJEOMATEpHUaNiOB);  MPU3HAKOB  MPOTEKaHUs
Ka4eCTBEHHBIX PEaKIUil Ha HOHBI (MarHusl, KaJbIUs, aTIOMUHMS, THHKA, sxene3a(ll)
n xenesa(lll), menu(ll); HaOmogeHHMe uM OMHMCAHHME MPOLIECCOB OKPAIIMBAHH
IUITAMCHH WOHAMH HATpPUs, Kalusig ¥ KaublUus (BO3MOXXHO HCIIOJIH30BAHUE
BUJICOMATEPHAIIOB); HCCIeA0BaHNEe aM(OTEPHBIX CBONCTB THIPOKCH A ATFOMUHUS U
THJIPOKCHJIa [IMHKA; PEIICHUE DKCIEPUMEHTAIBHBIX 3a7ad 1o TeMe «BaxHelrme

METAaJlJIbl U UX COCANHCHUA

XUMHS U OKpYKarollas cpesia

4.1

HosBrie MaTepurajibl U TCXHOJIOTHUH. BemecrBa u MaTepuajibl B MMOBCEIHEBHOM JKU3HU
JeJIOBEKa. XHUMHS U 300pPOBEE. besomacHoe ncnoap30BaHue BC€IICCTB U XUMHWYECCKHUX

peaKLIPII:I B 6BITy. HepBaﬁ IIOMOIIb ITPpHU XUMHYCCKUX 0KOT'aX U OTPABJICHUAX

4.2

OCHOBBI JKOJOTHYECKOH T'paMOTHOCTH. XHUMHUYECKOE 3arpsi3HCHUC Opr)KaIOIJ_Ieﬁ

cpensl ITJIK. Ponp XxuMuu B pelieHUM 3KoJorudeckux mnpodsem. I[lpupoaHbie




4.3

WCTOYHUKHU YTIJIEBOAOPOAOB (yroyib, TPUPOIHBIN Ta3, HE(PTh), MPOAYKTHI HX
nepepaboTKU, UX POJIb B OBITY U IPOMBIIIICHHOCTH
XUMHUYECKUH SKCIIEPUMEHT: H3ydeHHe OOpa3loB MaTepHalioB (CTEKIO, CIUIaBbI

METaJIJIOB, MOJIUMEPHbIE MaTepUabl)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Koxa

NpoBePsSIeMOro
TpeOoOBaHUS

IIpoBepsiemble TpeGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM 0a30BOr0 YPOBHS
OCBOEHUSI OCHOBHOI1 00pa30BaTeIbHOI NPOrpaMMbl OCHOBHOTI'0 00111€r0
o0pa3zoBanusi Ha ocHoBe PI'OC

1

11

1.2

IIpencrasnenue:

0 MO3HABAEMOCTH SIBJICHUU MTPUPO/IBI, TOHUMaHUE OOBEKTUBHOM 3HAYMMOCTH OCHOB
XUMHUYECKOH HayKd KaK OO0JIaCTH COBPEMEHHOI'O E€CTECTBO3HAHUS, KOMIIOHEHTa
o0mmiel KylnbTyphl ¥ MPAKTUYECKOW JESATETBHOCTH YEJIOBEKa B  YCIOBHUSAX
COBPEMEHHOTr0 O0IIeCTBa; MOHUMAHHE MECTa XUMHH CPEAM JIPYTHX €CTECTBEHHBIX
HayK

O HayyHbIX METOJAaX T[O3HAaHMS, B TOM YHCIE€ DKCHEPUMEHTAIBHBIX U
TEOPETUUYECKUX METOJAaxX HCCIEIOBAHUS BEIIECTB M M3YYEHUS] XUMUYECKUX
peaknuii; YMEHHE HCIIOJIb30BaTh MOJCIN JUIsi OOBSCHCHUS CTPOCHHUS aTOMOB U

MOJICKYII

13

2.1

0o cdepax mnpodecCHOHANTBHON JEATEIBHOCTH, CBSA3aHHBIX C XUMHEH U
COBPCMCHHBIMU TCXHOJOIUsAMH, OCHOBAHHBIMHM Ha JOCTHXXCHUAX XUMHYECKOU
HAyKH, YTO TO3BOJHMT OOYYaroIIMMCS pacCMaTpHUBaTh XUMHIO Kak cdepy cBoei
Oynymiei mpodecCuOHaTBLHON NesATEbHOCTH U CAENAaTh OCOZHAHHBIM BHIOOP XHUMHUH
Kak MpouiIpHOrO MpeaMeTa MNpH TEepexojie Ha YPOBEHb CpeIHEero OOIIero

o0Opa3zoBaHUs

Bnagenne cucreMoll XMMHYECKMX 3HAHUM U YMCHHUEC TPUMCHATL CHCTCMY

XUMHNYECKUX 3HaHI/II>JI, KOTOpas BKIIIOYACT:

BOKHEHIIME XUMHUYECKHE TIOHATHUS: XHUMHUYECKMA JJIEMEHT, aToM, MOJIeKYyIa,
BELIECTBO, MPOCTOE U CJIOXKHOE BELIECTBO, OJHOPOAHAS U HEOJHOPOAHAS CMEChH,
OTHOCHUTEIIbHBIE aTOMHAasi W MOJIEKYJISIpHAsE MAacChl, KOJMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsi Macca, MOJISIPHBINA 00BEM, OKCHII, KHCIOTa, OCHOBAaHHUE, CONb (CpemHss),
XUMHUYECKasl PEeaKIHsi, PEaKIUU COCTUHEHUS, PEaKIUUd pPa3IoXKEHHUsS, PEaKInu
3aMeNIeHUs, peaknuu OoOMeHa, TemioBoi dA(p(deKT peaknuu, 5K30- W
SHAOTEPMHUUYECKUE PEAKIMH, PAaCTBOP, MAcCOBasi JOJIS XHUMHYECKOTO D3JEMEHTa B
COEIMHEHUH, MAacCoBasi JOJs M MPOIEHTHAs KOHLEHTPAllMs BELIECTBA B PaCTBOPE,
SIIPO  aTOMa, DJEKTPOHHBIM CJOW aToMa, aroMHas opOuTanh, paauyc aroma,
BaJICHTHOCTh, CTENEHb OKHUCIIEHUS, XUMHYECKas CBS3b, SJIEKTPOOTPULATEILHOCTD,

IMoJiApHass W HCMOJIApHAasA KOBAJICHTHAA CBA3b, MOHHAs CBA3b, MCTAJIJIMUCCKAsA CBA3b,




2.2

KpHUCTaJNTM4ecKasl pemérka (aTOMHasi, MOHHAs, METAITTMUECKasi, MOJIEKYJIIpHasi), HOH,
KaTUOH, aHHOH, JJIEKTPOJIUT U HEDIEKTPOIUT, DJIECKTPOJUTHYECKAS IHUCCOIHAIIMS,
peakiuu  HMOHHOTO  OOMEHa,  OKHCIHMTEIbHO-BOCCTAHOBUTEIbHBIE  PEaKLUH,
OKHCIIUTEIb U BOCCTAHOBUTENb, OKHUCIEHHE U BOCCTAHOBIIEHUE, D3JIEKTPOJIN3,
XMMHYECKOE paBHOBecHE, oOOpaTHMble U HEOOpaTHUMbIE pEaKIUH, CKOPOCTh

XUMHUYECKOHU peakiuu, karanusarop, [1JIK, koppo3us meTaios, CruiaBsl

OCHOBOIIOJIAararomMre 3aKOHbI XMMHUH: 3aKOH COXpaHCHHUA MACCHI, HepI/IOI[I/I‘{CCKI/If/’I

3akoH [[.1. MenaeneeBa, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH ABOraapo

2.3

3.1

TECOpHUHN XHUMHUH: ATOMHO-MOJICKYJISIpHas TEOpHUA, TEOpHUd BHGKTPOHHTHHCCKOﬁ

M CCOITUAITNHT
Brnanenune ocHOBaMM XMMHUYECKON IPaMOTHOCTH, BKJIFOYAIOILICH

yMEHHE TMPaBWIHHO HCIOJIb30BaTh M3yYEHHBIEC BEIIECTBA M Marepuajbl (B TOM
Yyclie MUHEpallbHble YyIOOpEHHs, METaUIbl U CIUIABbI, MPOAYKTHI MepepaboTKu
MIPUPOJHBIX UCTOYHHUKOB YTIIEBOJIOPOAOB (YIS, MPUPOIHOIO Ta3a, HepTH) B OBITY,
CEJIbCKOM XO3SICTBE, HAa MPOW3BOJICTBE M IMOHUMAHWE 3HAYCHUS KHUPOB, OCIKOB,
YIJIEBOJIOB JI OPraHU3Ma 4YelIOBeKa; YMEHUE MMPOrHO3UPOBATh BIMSHHIE BEIIECTB U

XUMUYECKUX TPOILIECCOB HAa OPraHM3M YeEJIOBEKa M OKPYXKAIOUIYI0 TPUPOIHYIO

cpeny

3.2

3.3

3.4

YMEHHE HWHTETPUPOBATh XHMHUYECKHWE 3HAHUS CO 3HAHUSAMHU JAPYTUX Y4eOHBIX
MPEAMETOB

HaJIM4ue OIIbITa pa60T51 C Pa3sjiIM4YHbIMHU HCTOYHHUKAMH HHq)OpMaHHH 10 XUMHU
(Hay4yHas W HAY4YHO-TIOMYJISpHAs JTUTEepaTypa, CIOBapHu, CIPAaBOYHHUKH, UHTEPHET-
pecypcehl)

YMCHUEC 00BEKTUBHO OLICHUBATh I/IH(l)OpMaIII/IIO O BCIICCTBAX, UX MPECBPAIICHUAX U
MPAKTUYECKOM MPUMEHEHUH W YMEHHUE HCIONb30BaTh €€ Ui pelieHus y4eOHo-

IIO3HABaTCJIbHBIX 3aJ1a4

BJ'Ia)IeHI/Ie OCHOBaMH IMOHSITHHHOTO armapara 1 CMMBOJIMYCCKOT'O A3bIKAa XUMHWU JJIA
COCTaBJICHUA (l)OpMy'J'I HCOpPTraHUYCCKUX  BCIICCTB, ypaBHeHI/II\/’I XUMHNYCCKHUX

peaknwmii; ocHoBaMH XuMudeckoit HomeHkatypsl (IUPAC u TpuBnansHO)

YMenue OOBICHATH CBS3b IIOJIOKEHHS DJIEMEHTa B HepHOHHQCCKOﬁ CUCTEME C
YU CJIOBBIMU XapaKTCPUCTUKAMU CTPOCHHUA aTOMOB XUMHYCCKUX 3JIEMCHTOB (COCTaB
Hu 3apdana dapa, 0611_[66 YHUCJII0 SHCKTpOHOB), pacnpeaciiCHuCM JSJICKTPOHOB 110

OHEPITCTUYCCKHUM YPOBHAM aTOMOB II€PBBIX TpéX NEPHUOA0B, KaJIUA U KAJIbIIHUA

[IpeacraBnenue o MEPUOTUIECKON 3aBUCUMOCTH CBOMCTB XMMHUUYECKHX DJIEMEHTOB

(paJ:[I/ch aToMma, BJICKTPOOTpI/II_IaTCHBHOCTB), MNPOCTBIX M CJIOKHBIX BCHICCTB OT




MOJIOXKEHUS 371eMeHTOB B [lepuoanueckoit cucteme (B MaslbIX MepUOIax U TJIaBHBIX

MOArpYyIIax) 1 3JEKTPOHHOIO CTPOECHUS aTOMa

7 YMmenue KinaccupuIrpoBaTh:
7.1 XUMHYECKHUE JIEMEHThI
7.2 HEOpraHUYECKUE BEIIECTBA
7.3 XUMUYECKUE PEaKIIUU
8 YMeHue onpeaesnsrTh:
8.1 BaJICHTHOCTh M CTEIIEHb OKUCIICHUSI XUMUYECKUX JIEMEHTOB, 3apsii HOHA
8.2 BUJI XUMUYECKOU CBSI3U M TUI KPUCTAJUTMUECKON CTPYKTYPBI B COETUHEHUSIX
8.3 XapakKTep Cpelbl B BOJHBIX PACTBOPaX BEIIECTB (KUCIOT, OCHOBAHHM )
8.4 OKHUCJIUTEb U BOCCTAHOBUTEIb
9 YMeHue xapakTepus3oBath (PU3HMUECKUE U XUMUYECKUE CBOWCTBA!
01 MPOCTBIX BEMIECTB (KUCIOPOJ, O30H, BOJOPOJ, rpaduT, ammas, KpeMHUH, a30T,
' dbocdop, cepa, XI0p, HATPHUH, KM, MATHUN, KaJIbIIUHA, aTFOMUHHH, KEJIE30)
CIIO)KHBIX BEIIECTB, B TOM WYHCJIE HX BOIHBIX pPacTBOPOB (Bola, aMMHAaK,
XJIOPOBOJIOPOJI, CEPOBOAOPOJA, OKCHUIBI M TUApPOKCHABl MeTamuioB |-IIA rpymm,
9.2 amomununs, mean (Il), nmuka, xenesa (11 u 1), okcuasr yriepoma (Il u 1V),
kpemuaus (1V), azora u dochopa (Il u V), cepsr (IV u VI), cepuucras, cepnas,
a30THCTad, a30THasA, (pochopHas, yroapHas, KpeMHHEBAst KUCIIOTa U UX COJIN)
MPOTHO3UPOBATh U XapaKTePU30BaTh CBOICTBA BEMIECTB B 3aBHCHUMOCTH OT HX
9.3 cocTaBa W CTPOCHHS, TPUMEHECHHE BEIIECTB B 3aBHCHMOCTH OT WX CBOWCTB,
BO3MOYXHOCTh MPOTEKAHUS XUMUYECKUX MTPEBPAIICHHUI B PA3TMYHBIX YCIOBUIX
10 YMeHue COCTaBISITh MOJIEKYJISIPHBIE M HOHHBIC YPABHEHUS PEAKIIHMii, B TOM YHUCJIE:
10.1 peakiuii HFoHHOro oOMeHa
10.2 OKHCITUTETHFHO-BOCCTAHOBUTEIBHBIX PEAKIIHIl
103 WUTIOCTPUPYIONINX ~ XMMHYECKHE CBOWCTBA W3YYCHHBIX  KJIAcCOB  (TPyII)
' HEOPTaHMYECKUX BEIIECTB
10.4 MOATBEPIKIAIOIIUX TEHETUUECKYIO B3aUMOCBSI3b MEKIY HUMHU
11 YMeHUe BEIYHUCISTH (POBOJUTH PACUETHI):
111 OTHOCHUTEIIFHYIO MOJEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JIOJIO
' XUMHYECKOTO JJIEMEHTA B COSAMHCHUH
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €T0 Maccy, 00beM Ira3oB




11.4

12

12.1

12.2

10 YpaBHEHHUSIM XUMHUECKUX PEAKIUi M HaXOAUTh KOJMYECTBO BEIICCTBA, 00BEM U
Maccy peareHTOB WJIH IPOJTYKTOB PEaKIIUU

Brnanenue (3HaHue OCHOB):

OCHOBHBIMM  METOJIaMH  HAy4yHOro I[O3HaHHWS (HAOJIOJACHUE, H3MEpCHHE,
HKCICPUMEHT, MOJEIMPOBAHUE) MPH U3YUYCHHH BCIIECTB U XMMHUYECCKHX SIBJICHHIA;
yMeHue chopMyIUpoBaTh MPOOIEMY U NMPEIUIOKUTD IYTH €€ pelIeHus

0e30macHOi pabOTBHl C XHMHYECKMMHU BEIIECTBAMH, XUMHUYECKOW TOCYI0U W

nabopaTOpHBIM 000PYyI0BaHUEM

12.3

13

mpaBwiaMud Oe3omacHOro oOpalleHHs C BELIECTBAMH, HCIHOJIb3YEMbIMU B
MMOBCETHEBHOM KHM3HU, MPABUJIAMH TIOBEJICHUS B LEISIX COEPEKEHUS 3I0POBBS U
OKpY’Karolllel MPUPOIHOI cpesbl; MTOHMMaHue Bpeaa (OMacHOCTH) BO3JEUCTBUS Ha
KUBBIC OPTraHU3MBI OINPEACICHHBIX BEHIECTB, CIOCOOOB yMEHBIICHUS U

IpeaOoTBpallCHHUA UX BPpECAHOI'O BO3HCﬁCTBHH

Hamume IMMPAKTUYCCKUX HABBIKOB INNIAHUPOBAHUA W OCYIICCTBJICHHA CJICAYIOIIUX

XUMHUYCCKHUX SKCIICPUMCHTOB:

13.1

HU3YUCHUC U OIIMCAaHHC (1)I/ISI/I‘IGCKI/IX CBOMCTB BCIICCTB, O3HAKOMIJIICHHC C
(1)I/I3I/I‘-I€CKI/IMI/I U XUMUYCCKHMMU ABJICHUAMM; OIIBIThI, UWJIJIFOCTPUPYIOMUC IMPU3HAKH

IMPOTCKAHUA XUMHUYCCKHUX peaKuHﬁ

13.2

HU3YUCHUC crmoco0oB pasaciiCHuA cMmecent

13.3

MOJIYUYCHHE KUCIOPOAa U U3YUYCHUC €TO CBOI>'ICTB; MMOJIYy4€HHE BOAOPOda U U3YyUCHUC
€ro CBOI\/JICTB; IMOJIYYCHHUE YIJICKHUCJIOTO ra3da u U3y4dCHHUEC €TI0 CBOI\/'ICTB; IMMOJIYYCHHE

AdMMHaKa U U3y4YCHUC CTO CBOICTB

13.4

13.5

13.6

13.7

IIPUTOTOBJIIEHUE PACTBOPOB C OMNPEIEIEHHON MAacCOBOM JOJIEd pPAaCTBOPEHHOIO

BEIECTBA

NPUMEHEHHE WHIMKATOpOB (JlakMyca, MeTHJIopaHka U (eHonadTaneuHa) s

OIpEeICTICHUS XapaKTepa Cpe/ibl B paCTBOpaxX KUCIOT M HIeT04eit

HUCCIICAOBAHHUEC U OIIMCAaHUC CBOMCTB HCOPraHM4YCCKHUX BCHICCTB PA3JIMYHBIX KJIACCOB;
HU3Yy4YCHHC BBaHMOIleICTBPI}I KHCJIOT C MCTajljlaMu, OKCHJaMH MCTaJlJIOB,
PaCTBOPUMBIMHA n HEPACTBOPHUMBIMU OCHOBaHUSIMU, COJISIMU, IMOJTYUCHHUC
HEPAaCTBOPUMBIX OCHOBaHHﬁ; BBITCCHCHUC OJHOI0 MCTaJUIa APYIrUM M3 pacTBOpPa

COJIM; ucceoBaHue aM()OTEPHBIX CBOMCTB THAPOKCHIOB ATFOMUHUS U IIUHKA
pelIEHHEe  AKCIEPUMEHTAJIbHBIX 3agady 1o TemMaM: «OCHOBHBIE  KJIacChl

HCOPTraHNYCCKUX COCﬂHH@HHﬁ)); ((3HCKTpOJ'II/ITI/I‘-ICCKaH JAUCCOLIM AL,

«BaxxHelmme HeMeTalUIbLI M WX COESAUHEHUS», «BakHelmme MeTamnbsl U UX




COCAUHCHUA»

XUMHYCCKHUEC ISKCIICPUMCHTBI, WILIIOCTPUPYIOIIHUE IPU3HAKH ITPOTCKAHUA peaKHI/Iﬁ

MOHHOTO OOMEHa; KaueCTBEHHBIE pEaKLIWW Ha MPUCYTCTBYIOIIME B BOJHBIX

13.8 pacTBOpax HOHBI: XJIOpUI-, OpoMuA-, HOAUA-, cyiubdar-, ¢ocdar-, kapOOHAT-,
CWJIMKAT-aHUOHBI, TUAPOKCUA-UOHBI, KATHOHBI aMMOHHS, MAarHus, KaJbIus,
AFOMUHUS, Kene3a (2+) u xenesa (3+), menu (2-+), MHKA

14 Ymenue:

141 MPEJCTaBIATh PE3yJIbTaThl AKCIEPUMEHTa B (opMe BBHIBOJIOB, JOKA3aTEIbCTB,

' rpadUKOB U TAOIUI] ¥ BBISBIISATH IMITUPUICCKUE 3aKOHOMEPHOCTH
YCTaHABIIMBATh CBSI3U MEXKIY PEaTbHO HAOIIOAACMBIMU XUMHUYECKUMHU SIBICHUSIMU
14.2 U TPOIECCaMH, MPOUCXOSAINIMMUA B MAaKpO- U MHUKPOMHUPE, OOBSCHITh MPUYHUHBI

MHOT000pa3usi BEIeCTB




IHHEPEYEHD 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kox IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 IlepBoHayanbHbIE XUMUYECKHUE TIOHATHS
1.1 Ywuctsie BemecTBa u cMecu. CriocoObl pa3jiesieHus cMecei
12 ATOMBI W MOJIEKYyJbl. XUMHYECKUE dDJIeMEHThl. CHUMBOJBI XUMHUYECKHX
" semenToB. [IpOCTHIE U CIIOKHBIE BEIIECTBA.
13 Xumunyeckas popmysa. BaJeHTHOCT aTOMOB XMMHUYECKUX 31€MEHTOB. CTerneHb
" OKHCICHHS
3aKkOH TIOCTOSIHCTBA cocTaBa BellecTB. OTHOcUTENbHAs aTOMHAas Macca.
1.4 OtHocuTenbHAs MOJIEKYJISIpHAs Macca. MaccoBasi 107151 XMMUYECKOTO JIEMEHTa B
COCIMHCHUH
15 KonuuectBo BemectBa. Mosb. MonsipHass mMacca. MouspHbiii 00bEM Tra3oB.
" B3auMOCBSI3b KOJIMYECTBA, MACCHI M YHCIIA CTPYKTYPHBIX €JMHUI] BELIECTBA
16 dusznueckue M XMMHUUYECKHE SBJICHHUS. XUMHUYECKas peakuus v e€ MpU3HAKH.
" 3aKOH COXPAHCHHMS MacChl BEIIECTB. XHMHUUCCKHE ypaBHEHUS
[Tepuonnueckuii 3akoH U Ilepuoanyeckas cucrema XuMudeckux anemeHTos J[. 1.
2
MenneneeBa. CTpoeHHEe aTOMOB
[Iepnonnueckuit 3akoH. [lepuoandeckas cucreMa XxuMudeckux snemeHTos J[.1.
2.1 MengeneeBa. [lepuonsl u rpynmbl. OU3NUECKUNA CMBICT MOPSIKOBOTO HOMEPA,
HOMEPOB MEepHOo/ia U TPYMIIbI dJIeMEHTa
Crpoenune aromoB. CoctaB atomMHbIX szep. M3ortonbl. Dnektponsl. CTtpoeHue
2.2 DNEeKTPOHHBIX 000JI0YeK aTOMOB TMepBbIX 20 XUMHUYECKHX DJIEMEHTOB
[Tepnonnueckoii cucrems! J1.11. MeHnneneena
3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB XHMHUYECKHUX DJIEMEHTOB TMEPBBIX TPEX
23 MEepUOJIOB, Kaius, Kajublus (paguyca aTOMOB, 3JIEKTPOOTPULATEIBLHOCTH,
" METaIMYECKHX H HEMETAIUINYECKHX CBONCTB) M HX COSIMHEHHIT B COOTBETCTBHH
C MOJIOXKEHUEM 3J1eMeHTOB B [leproanueckoit cucreMe U CTpPOEHHEM UX aTOMOB
3 | CrpoeHue BemniecTBa
Xumudeckass cBsi3b.  KoBaneHTHas (MOJdspHAsT W HEMOJIApHAsi)  CBS3b.
3.1 DnekTpooTpHIIATeIHbHOCTh  XUMHUYECKHMX  JJIeMEHTOB.  VoHHas  CBS3b.
Mertamnueckas CBsI3b
3.2 Tunbel KpUCTALIMYECKUX PEMIETOK (aTOMHas, WOHHAs, METaJUTMYecKas),




3aBUCUMOCTb CBOWCTB BELIECTBA OT THUIA KPUCTAJUIMYECKOM PEIIETKH W BHUIA
XUMHUYECKOH CBI3U
Baxwnelie mnpeacTaBuTeNM HEOPraHMYECKHX BellecTB. Hemeraiubl u ux

COCIUHECHUA. MeTamisl ¥ UX COCIUHCHUA

4.1

4.2

Knaccudukanus ¥ HOMEHKIATypa HEOPTaHWYECKUX COCJAMHCHUN: OKCHJIOB
(coneobpa3syromue: OCHOBHBIE, KHUCJIOTHBIE, am(poTepHbIC) u
HecoJieoOpa3yromue; OCHOBaHMN (IIENOYM W HEPACTBOPUMEBIC OCHOBAHMS),
KHCIOT  (KUCIIOpOJCONepKAIue W OECKUCIOPOIHBIC, OJIHOOCHOBHBIC U

MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

Ou3nyecKue W XMMHYECKHE CBOMCTBAa NPOCTBIX BEUIECTB-HEMETAJIOB:

BOJZIOPO/Ia, XJIOpa, KHUCIOpo/ia, Cephl, a30Ta, pocdopa, yrieponaa, KpeMHH

4.3

duznyeckue M XMMHUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJJIOB: JIMTHA,
HaTpuA, Kajlvud, Marovus U Kajlblusd, aJIOMHUHHUA, KCIIC34. 3JICKTp0XI/IMH‘{€CKI/Iﬁ

paa HaHpH)KeHI/Iﬁ MCTaJJIOB

4.4

4.5

4.6

4.7

4.8

Ou3nyeckue U XUMHYECKHE CBOWCTBAa BOJOPOJHBIX COCAMHEHHN HEMETaJlIoB:
XJIOPOBOIOPOJIa, CEPOBOAOPO/IA, AMMHAKA

dusnyeckne U XMMHYECKHE CBOMCTBAa OKCHIOB HemerawioB: cepel (IV, VI),
asora(ll, 1V, V), dochopa(lll, V), yrnepona(ll, 1V), kpemuusa(1V). ITonydenue
OKCHJIOB HEMETAJIIIOB

Xumnueckue cBoicTBa okcuaoB: metawioB |A-IIIA rpymn, nmaka, menu(ll) u

xemnesa(ll, 1). [TomyueHre OKCHIOB METAIIJIOB

XUMHYECKUE CBOMCTBA OCHOBAaHUM M aM(OTEPHBIX THAPOKCUIOB (Ha MpuUMepe
THAPOKCUIOB allIOMUHUA, OKene3a, IuHKa). [lomyueHue OCHOBaHMI W

aM(pOTEpPHBIX THIPOKCHUIOB

OO0mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOJHOM, CEpOBOJOPOIHOM,
CEpHUCTOM, CEepHOU, a30THOH, (GocopHOIi, KpeMHHEBOH, yrompHOU. OcoObie
XUMHUYECKHE CBOMCTBA KOHIICHTPUPOBAHHOM CEPHOW M a30THOM KHCIIOT.

HOJ’Iy‘{eHI/IC KHUCJIOT

4.9

OOue xuMu4Yeckre cBoiicTBa cpennux coneil. [lomydyenue comneit

4.10

411

412

HOJ’Iy‘{eHI/IC, COGI/IpaHI/IC, pacno3dHaBaHue BOAOpPOMda, KHUCIOpOdd, aMMHAKa,

YTIIEKHCIIOTO Ta3a B JIAbopaTopuu

HOJ’Iy‘{eHI/IC aMMHakKa, CCpHOfI U a30THOM KHCIOT B IMPOMBIINIJICHHOCTH. O6H_II/IG

CITOCOOBI MMOJIYYCHHA MCTAJIJIOB

I'enermueckas CBA3b MCXKIY KilaCCaMU HECOPraHNYCCKUX COG,Z[I/IHCHI/Iﬁ




XuMmudeckue p€akuuu

5.1

Krnaccudukanus XMMUYeCKUX PEaKIUid MO Pa3IMYHbIM IMpPU3HAKaM: M0 YHCIY U
COCTaBy YYaCTBYIOIIMX B pEaKIUH BEIIECTB, IO TEIIoBOMYy 3(ddexty, mo

H3MEHEHMIO CTEIICHEH OKMCIICHUS XUMUYECKUX YJIEMECHTOB

5.2

TennoBoit 3¢ (pekT XUMUUECKOH peakny, TEPMOXUMUYECKHE YpaBHEHHUSA. DK30-

1 OHAOTCPMHUUYCCKUE PCAKIUN. TepMOXI/IMI/I‘IeCKI/IC YpaBHCHHA

5.3

OKuCIINTEIbHOBOCCTAHOBUTENbHbBIE peakuuu. OKUCINUTEIN U BOCCTAHOBUTEIU.
[Ipomecchl  OKMCIEHHMST W BOCCTAHOBICHMA.  DJEKTPOHHBIA  OasaHC

OKHCIIMTEILHOBOCCTAHOBHUTEIILHOM p€akuuu

5.4

5.5

Teopus 3nMeKTpOIUTUYECKON nuccournannu. KaTtuoHsl, aHHOHBI. DJIEKTPOIUTHI U
HE3IeKTPOoJIUThl. CUIIbHBIC U cIa0ble AIEKTPOIUTHI. CTEneHb JUCCOIHAIIIT
Peaknmm moHHOTO OOMeHa. YCJIOBHS NPOTEKAaHUs pPEaKIMii MOHHOTO OOMEHa,

IIOJIHBIC 1 COKpaH_IéHHLIC HOHHBIC YPAaBHCHUSA peaKuHﬁ

Xumus u OKpYyKaromiasa cpeaia

6.1

6.2

6.3

6.4

BemecrBa u marepuanbl B IIOBCEJHEBHOM JKM3HM 4YelOBeKa. be3omacHoe
UCMOJb30BAaHUE BELIECTB U XMMUYECKHUX peakiuil B jabopaTopuu U OBITY.

HepBaﬂ IIOMOIIb ITPpHU XUMHUYCCKUX OKOT'aX U OTPABJICHHUAX

XUMHYECKOE  3arpsi3HEHHE  OKpyXaromed cpenbl  (KUCIOTHBIE — JTOXKH,
3arps3HEHUE IOYBBI, BO3JlyXa U BOJOEMOB), CIIOCOOBI €ro MperoTBpaIlEeHUs
[Ipenensnass nonmyctumas konueHtpauus BewectB (IIJIK). Pomp xumuum B
pelIeHNH SKOJIOTMYECKUX TMpoOsieM. YcuieHue mapHUKoBOro 3¢ddekra,

pa3pylieHue 030HOBOTO CIIOS

[Ipumenenue cepswl, azoTa, Gocdopa, yriaepojaa, KpeMHUS] U UX COCTUHEHUN B
ObITY, MEAMLMHE, MPOMBIIJICHHOCTH M CelbCKOM Xo3siictBe. I[IpumeneHue
METAJJIOB M CIUIaBOB (CTallb, 4YYI'YH, AIOPaJOMUHUN, OpoH3a) B OBITY U
MPOMBIIIICHHOCTH UX coeluHeHUU. [IoHsATHE 0 KOPPO3UN METAIJIOB, OCHOBHBIE
CIOCOOBI 3alIUTHI X OT KOPPO3UU

[IpupoaHble HCTOYHUKH YTIIEBOJAOPOJOB (yroyib, HPUPOIHBIA Ta3, HEQTh),

MPOYKTHI UX MepepaboTku (OEH3UH), UX PO B OBITY U MPOMBIIUIEHHOCTH

6.5

[lepBoHavanbHBIE TOHSATHS 00 OpPraHWMYECKHX BEIIECTBAX KAK O COCAUHEHMSX
yriepoaa (MeTaH, 3TaH, 3TWJIEH, alleTHIeH, 3TaHoJI, INIMIEPUH, YKCYCHAs KUCIIOTA).
[TonsiTHe 0 OMONMOTMYECKH Ba)KHBIX BEIIECTBAX: KHpaxX, OENKaX, YIIeBOIaX — U UX

POJIM B )KU3HU YCIIOBCKA

Pacuyérnr:




7.1 1mo popmysiaM XUMHYECKHX COCAMHEHUI

7.2 maccel (MaccoBO) J10JIM pacTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 10 XUMHYECKUM YPaBHEHUSIM

YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPONECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

« Xumust, 8 xnacc/ 'abpuensa O.C., Octpoymos WU.T'.,
CnankoB C.A., AkiinonepHoe o01iectBo «M31aTenbcTBO
«lIpocsemienne»

« Xumust, 9 xnacc/ 'abpuensa O.C., Octpoymos WU.T.,
CnankoB C.A., AkuuonepHoe o6miectBo «3naTenscTBo
«IIpocsemienue»

METOANYECKUE MATEPHUAJIBI JIS YYUTEJIA

« Xumust, 8 xnacc/ 'abpuensa O.C., Octpoymos N.T'.,
CnanxoB C.A., AkunonepHoe o6miectBo «M3naTenbcTBo
«IIpocsemenue»

« Xumus, 9 xnacce/ I'abpuensta O.C., Octpoymon U.T.,
CnankoB C.A., AknimoHepHoe o011ecTBo «31aTenbcTBO
«ITpocsenieHue»

HNUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U
PECYPCBHI CETU UHTEPHET
bu6mmoreka IJOK
https://m.edsoo.ru/7f41¢c292
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