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MHNOACHUTEJIBHASA 3ATINCKA

[IporpaMMa 1o XMMHM Ha YPOBHE OCHOBHOI'O OOILEro oOpa3oBaHUSI COCTaBJIC€Ha Ha OCHOBE
TpeOOBaHUII K pe3ylbTaTaM OCBOCHHMsS OCHOBHOH 00pa3oBaTelbHOM MNpPOrpaMMbl OCHOBHOTO OOILIETO
obpazoBanms1, npeactaBieHABIX B PI'OC 000, a Takke Ha OCHOBE (enepalbHON padodel MporpaMMBI
BOCIIUTAHUS U C YYETOM KOHIICTIIMU TPETOIaBaHrs y4eOHOro mpeaMera «XHMHsS» B 00pa30BaTENbHBIX
opranuzanusx Poccuiickont denepanuu.

IIporpamMmMa mo XxuMHH NAET MPEACTABICHHUE O IENIX, 00meil cTpaTeruil 00ydeHHs, BOCIIUTAHUS U
pasBUTHSl OOYYAIOIIMXCSl CPEACTBaMH Yy4YeOHOTO IpeAIMeTa, YCTaHABIMBAET 00s3aTENFHOE IPEIMETHOE
coJlep)KaHue, IMpenycMaTpUBaeT paclpeleleHHe ero Mo KijaccaM M CTPYKTYpHUpOBaHHE IO pasfesaM U
TeMaM TMporpaMMbl 1O XUMHH, ONpPEACNsSeT KOJWYECTBEHHbIE W KAaYeCTBCHHBIC XapaKTEPHUCTUKU
CONIEepKaHus, PEKOMEHAYEMYI0 TOCIeNOBAaTebHOCTh H3YYECHHS XUMHH C YIETOM MEXKIPEIMETHBIX U
BHYTPUINPEAMETHBIX CBSI3€H, JIOTMKM Y4eOHOro mpolecca, BO3PACTHBIX OCOOCHHOCTEH OO0YyYaromuxcs,
ompeJieNiieT BO3MOXKHOCTH MpeaMeTa Ui peaii3aluy TpeOOBaHWH K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTenbHONH TPOTpaMMBl Ha YPOBHE OCHOBHOTO 00ImIero oOpa3oBaHWs, a TakkKe TPEeOOBaHHMNA K
pe3ynpTaTaM OOy4YeHHS XHUMHHM Ha YpOBHE Ilefied W3ydeHHWs NpeaMeTa W OCHOBHBIX BHJIOB Y4eOHO-
MO3HABATENBFHOM IESTETHbHOCTH 00YYaOUIeroCs TI0 OCBOSHHIO YUeOHOTO COJepIKaHMsL.

OCOOCHHOCTBIO TAHHOH MPOTPaMMBI SIBJISIETCSI TO, YTO MPAKTUIECKas YacTh YIeOHOTO COIepKaHHs
mpenMeTa yCuiieHa MaTepuajbHO TeXHWYeckod ©0a3zoit meHtpa «Todka pocray, HWCHOIB3yeMOTO s
peanu3anuy 00pa3zoBaTENFHBIX IPOrPaMM B PaMKax MPenoiaBaHus (GUIUKH.

3HaHUEe XUMHH CIY)KHT OCHOBOH it (DOPMHUPOBAHUS MHUPOBO33PEHUST OOYUaIOIIErocsi, €ro
MPEJICTABICHHH O MaTepuaabHOM €IWHCTBE MHpPa, BAXHYIO pOJIb HUTparoT (QOpMHpyeMble XHMHEH
TIPEJICTABJICHUSI O B3aMMOIIPEBPAIICHUSX SHEPTUU M 00 BONIOIHH BEUIECTB B MPUPOJE, O MYTSIX PEIICHUS
IJIO0AIBHBIX TPOOJIEM YCTOWYMBOTO Pa3BUTHSI YEIOBEUECTBA — CHIPHEBOM, DHEPTETUUYECCKOM, MHUIIEBOU U
HKOJIOTUYECKON O€30MIaCHOCTH, MPOOIIEM 3JpaBOOXPaHEHHS.

N3yueHnne xummu:

—  CHOCOOCTBYET peau3alyd BO3MOXKHOCTEH Ijisi caMopa3BUTHS U (OPMUPOBAaHUS KyIbTYpPhI JINUHOCTH,
e€ oO1eli 1 QyHKIIMOHATBLHON TPaMOTHOCTH;

— BHOCHT BKJIaJ B ()OPMHUPOBAHME MBIIIICHUS U TBOPUYECKUX CHOCOOHOCTEH O0YyYaroIMxcs, HABBIKOB MX
CaMOCTOSTENTbHOW Y4eOHOUM JesSTeNbHOCTH, SKCIIEPHUMEHTANBHBIX W HCCIEOBATEbCKUX yMEHUH,
HEOOXOJIUMBIX KaK B IIOBCETHEBHOM KHM3HHU, TaK U B TPOPECCUOHATLHON JIEATELHOCTH;

— 3HAaKOMHUT CO CHenu(UKONW HAYYHOTO MBIIUICHUS, 3aKJIQJbIBAET OCHOBBI IIETIOCTHOTO B3TJIsjIa Ha
€IMHCTBO TMPHUPOABI M YEJIOBEKa, SIBJISIETCS OTBETCTBEHHBIM J3TAllOM B (DOPMHPOBAHHH €CTECTBEHHO-
HAy4YHOW TPAaMOTHOCTH O0yYarOIIHXCS;

—  CIIOCOOCTBYET (OPMHUPOBAHHMIO IICHHOCTHOTO OTHOIIEHWS K €CTECTBEHHO-HAyYHBIM 3HAHUSAM, K
MIPHUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIA]] B 3KOJIOTHYECKOE 00pazoBaHNe 00yJatonXCsl.

JlaHHble HanpaBJIeHUs B OOYYEHHH XMMHUH OOCCIICYMBAIOTCS CHEHM(PHUKON COIepX aHHus yueOHOro
MpeaMeTa, KOTOPBIA SBISETCS IMeJarorndecky alanTHPOBAHHBIM OTpaKEHHEM 0a30BOW HAayKHW XWMHU Ha
ONPEAEIEHHOM JTane €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOro oO0Imero oOpa3oBaHHs OPHEHTHPOBAH Ha OCBOCHHE
00yYaroIUMHUCS CUCTEMbI TIEPBOHAYAIBHBIX MOHATHH XUMHH, OCHOB HEOPTaHHYECKOH XMMHUHU U HEKOTOPBIX
OTJIETBHBIX 3HAYNMBIX ITOHATUH OPTaHNYECKOW XUMUU.

CrpyKTypa copepikaHusl IPOTPaMMBbI TI0 XUMHH COPMUPOBAHA HA OCHOBE CUCTEMHOT'O IMOJX0/a K
e€ u3ydenuto. ConepxaHue CKJIaJbIBACTCS M3 CHCTEMbI TIOHATHH O XUMHUYECKOM DIIEMEHTE W BEIIECTBE W
CHCTEMBI MOHATUI 0 XUMHUYECKOH peakunu. O0e 3TH CHCTEMBI CTPYKTYPHO OPraHW30BaHbl MO MPUHLUILY
MI0CJIEJOBATENFHOIO Pa3BUTHSI 3HAHUH Ha OCHOBE TEOPETHUYECKHX MPEJICTABICHUH Pa3HOTO YPOBHSL:

— aTOMHO-MOJICKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

[lepronuueckoro 3axkona J{. 1. MenzaeneeBa Kak OCHOBHOT'O 3aKOHA XUMHUH;

YUEHHS O CTPOCHUH aTOMa U XUMHUYECKOU CBSI3H;

— MPEeJCTaBICHUH 00 AIIEKTPOTUTUIECKON JUCCOIMAIINHN BEIECTB B PACTBOPAX.

TeopeTHuecKre 3HAHWUS PACCMATPHUBAIOTCS HA OCHOBE AMITMPHUYECKH MOTYYEHHBIX U OCMBICIIEHHBIX
(axTOB, Pa3BUBAIOTCS MOCIEIOBATENLHO OT OAHOTO YPOBHS K IPYrOMY, BBIOJHSSA (QYHKIMH OOBSICHEHUS U
NPOTHO3UPOBAHMS CBOMCTB, CTPOEHHS M BO3MOXKHOCTEH NPAKTHMYECKOTO NPHUMEHEHHS W TOJTy4eHHS
W3y4aeMbIX BEIECTB.

OcBoeHMEe MPOTrpaMMBbl [0 XMUMHUHU CIIOCOOCTBYET (OPMUPOBAHMIO IMPEACTABICHUS O XUMHUYECKON
COCTaBIISIIOIICH HAaydYHOW KapTHUHBI MHpa B JIOTUKE €€ CUCTEMHOW NPHUPOJBI, IIEHHOCTHOTO OTHOILCHHS K
HAyYHOMY 3HAHHUIO M METOJIaM MO3HAHUS B Hayke. V3yueHne XUMUU MPOUCXOIUT C MPHUBJICUCHNEM 3HAHUH



U3 paHee M3YYCHHBIX Y4eOHBIX mpeaMeToB: «Okpyxaromui Mup», «buomorus. 5—7 knacce» u «dusuka. 7
KJIace».

[Tpu u3yueHNr XUMUU TIPOUCXOAUT (DOPMHUPOBAHUE 3HAHUIH OCHOB XMMUYECKOW HAyKU KaK 00JIacTH
COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTHUYECKOW NEATEIbHOCTH YEIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOH KyNbTypHl. 3aa4a y4eOHOTO MpeaIMeTa COCTOUT B ()OPMHUPOBAHUH CHCTEMbI XMMHUYECKUX 3HAHUI
— BaxkHeHmux (HaKTOB, MOHATHH, 3aKOHOB M TEOPETHUYECKUX TOJOXKEHHH, ITOCTYHMHBIX 0000IeHmH
MHUPOBO33PCHUECKOT0 XapakTepa, fA3bIKa HayKd, B TMPHOOIICHWW K HAYYHBIM METOJaM IIO3HAHUS IPHU
M3YYEHUH BEIIECTB M XUMHUYECKUX PEAKIHii, B (POPMUPOBAHUH W PA3BUTHU O3HABATEIBHBIX YMEHUN U WX
MIPUMEHEHUN B y4eOHO-TIO3HABATENFHOW W y4eOHO-HCCIIEeIOBATENLCKON MESTETFHOCTH, OCBOCHUN TPABHII
0e30MmacHOro 0OpaIIeHus C BEIECTBAMHY B TOBCETHEBHOW KU3HHU.

[Tpu m3yyeHnn XMMHUHM Ha YPOBHE OCHOBHOTO 00LIero oOpa3oBaHMs BaXHOE 3HAYCHHE MPUOOpPENH
TaKHe e, KaK:

— ¢popMHpOBaHHE WHTEIUIEKTYAILHO Pa3BUTOHN JIMUHOCTH, TOTOBOM K caMOOOpa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITETLHOMY TIPUHSATHIO PEIICHUMN, CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM
JKU3HU;

— HampaBJICHHOCTh OOYYEeHHsS Ha CHCTEMaTH4eckoe NpuoOIIeHne oOydJarommxcs K CaMOCTOSTeNbHON
MO3HABATEIBHOW JIEATEIILHOCTH, HAYYHBIM METOJaM IO3HaHMS, (DOPMHUPYIOIIUM MOTHBAIIUIO U Pa3BUTUE
CITOCOOHOCTEH K XMMHH,

— o0ecrieueHne YCIOBUH, CIIOCOOCTBYIONUX MMPHOOPETEHHIO OOYYarOIIMMHUCS OIbITa Pa3HOOOpa3HOM
JICSATEIIbHOCTH, TMO3HAHUS M CAMOIIO3HAHMS, KIIOYCBBHIX HABBIKOB (KIHOYECBBIX KOMIICTCHIIUMN), WMEIOIIMX
YHHUBEpCAIbHOE 3HAUEHUE JUISI Pa3IMYHBIX BUJIOB IEATEIHOCTH;

— ¢opmupoBaHue 00ImeH (YHKIIMOHATBHON M €CTECTBEHHO-HAYYHOH TPaMOTHOCTH, B TOM YHCJIE YMEHHH
OOBSACHATH W OIICHWBATH SIBJICHHUSA OKPYKAIOIIErOo MHpa, MCIONB3YS 3HAHUS M OMBIT, MOJTYYCHHBIE MPH
WU3YYCHUU XUMHH, TPUMCHSATh MX TIPU pEHICHUHW MNpo0JeM B TOBCEIHCBHONW JKU3HU M TPYIOBOH
JIeSTEIbHOCTH;

— ¢opMupoBaHuEe y OOYYAIOMIMXCS TYMaHUCTHYECKHX OTHOIIECHWHM, MOHUMAaHWS IEHHOCTH XHMHUYECKUX
3HAHWH Il BHIPAOOTKH HKOJIOTHUYECKH 11e1ecO00pa3HOro MoBe/leHUS B OBITY W TPYJOBOM NIESTETHHOCTH B
LEJSIX COXPaHEHHs CBOETO 3/10pOBbs U OKPY>KaIOIIeH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIMA K OOYYEHHWIO, CHOCOOHOCTEH K CAMOKOHTPOJI) M CaMOBOCIIUTAHHIO HAa OCHOBE
YCBOGHHS OOIICUYENIOBEYECKHX IICHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BbIOOpDY Tpoduis
HaNpaBJICHHOCTH JIaJIbHEHIIIETO 00yUeHHSI.

OO0miee YWCIIO YacoB, OTBEACHHBIX IS H3y4YeHHWsS XWMHA Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanus, coctanisieT 136 yacoB: B 8§ kiacce — 68 yacoB (2 yaca B Heneno), B 9 kimacce — 68 gacos (2
yaca B HEJICIIO).

COJAEP)KXAHUE OBYYEHMUSA
8 KJIACC

IlepBoHaUYaIbHBbIE XUMUYECKHE TOHSATHS

[Ipenmer xumuu. Poiib XMMUK B KU3HU 4YelloBeKa. XUMHsS B CUCTEME HayK. Tena U BellecTBa.
dusnveckrie CBOMCTBA BEIIECTB. ATperaTHoe COCTOsIHE BemecTB. [IoHsATHE 0 MeTo/1aX TIO3HAHUS B XUMUHU.
Uucreie BemectBa U cMecH. CriocoObl pa3JIeieHns CMECEH.

ATOMBI ¥ MOJIEKYJBI. XHUMHYECKHE 3JIeMEHTH. CHUMBOJIBI XHUMHYECKUX 3JeMEHTOB. lIpocThie u
CJIO’KHBIE BENIECTBA. ATOMHO-MOJICKYJIIPHOE YICHHE.

Xumudeckas popmyna. BalleHTHOCT aTOMOB XMMHYECKUX JIEMEHTOB. 3aKOH TIOCTOSIHCTBA COCTaBa
BemecTB. OTHocuTenbHAss aToMmHas wmacca. OTHOCHTENBHAsT MOJEKyJsapHas Macca. MaccoBas oIS
XUMUYECKOTO JJIEMEHTA B COCTMHCHHH.

KonuuectBo BemectBa. Monbs. MomnspHas Macca. B3auMocBsI3b KONMH4YECTBa, MacChl M 4YHCIA
CTPYKTYPHBIX €IUHUI] BenlecTBa. PacuéTel 1o opmysiaM XUMUYIECKUX COCIMHECHUH.

dusznueckre W XUMHUYECKUE SBIICHUS. XHUMHUYCCKas peakius U e€ NMpHu3HAKW. 3aKOH COXpaHEHUS
Macchl BeEIIECTB. XUMHUYECKHE ypaBHeHHWs. Kiaccudukamus XUMUYECKHUX peakinui (COequHEHUs,
pa3oXeHus, 3aMeIIeHUsI, OOMeHa).

Xumuueckuii IKcnepumenm: (C UCNOIb306AHUEM UUPPOEO20 U AHANO0208020 000PYO0BAHUS
uenmpa «Touka pocmay)
3HAKOMCTBO C XMMHUYECKON TOCYIO#, mpaBwiaMu pabOThl B 1a00OpaToOpuul M TpuéMamMul OOpalicHHs ¢
JabopaTOpHEIM 000PYIOBaHWEM, M3yUYCHUE M ONMMCaHNe (U3MUECKHX CBOMCTB OOpPA3I[OB HEOPTaHUYECKUX
BEIIECTB, HaOdroJeHne (u3NUecKux (IJIaBIICHHE BOCKA, TasHHUE JibJa, PACTUpPAaHUE caxapa B CTYIIKE,
KHIICHUE W KOHJICHCAIMS BOJbI) M XHUMHYCCKUX (TOPEHHE CBEYM, MPOKAIMBAHUE METHOW ITPOBOJIOKH,



B3aUMOJICHCTBUEC MeJNa C KHUCJIOTOW) SBIICHWH, HAaONIOJEHWE M ONHCAHHE MPU3HAKOB MPOTEKAHHS
XUMHUECKHUX PeaKIuii (pa3aoKeHHE caxapa, B3aUMOJCHCTBHE CEPHOM KHCIOTBI C XJIOPUIOM Oapws,
pasnoxenue ruapokcuaa menu (II) mpu HarpeBanuu, B3auMoaeHCcTBHE keJe3a ¢ pactBopoM conu menu (1),
M3y4eHHE CHOCOOOB pa3felieHHss cMecel: ¢ TMOMOIIbI0 MarHuta, (QWIBTPOBaHWE, BBHIIAPUBAHMUE,
TUCTHULSIIAA, XpoMmatorpadusi, MpOBeACHHWE OYNCTKH TIOBAPEHHOW CONM, HAOJIOJEHWE W ONFCaHue
Pe3yNbTaTOB MPOBEACHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHWs MacChl, CO3JaHuEe MoAeied
MOJIEKY (IIapOCTEPKHEBBIX).

Ba:xHeiilnue npeacraBuTe/ i HEOPraHM4YeCcKMX BelllecTB

Bozmyx — cmech razoB. CoctaB Bo3ayxa. Kucimopox — anmeMeHT u mipocToe BemecTBo. Haxoxnenne
KHCIIOpoJia B MpHpoje, Gpusndeckue U XUMHUYecKue cBoiicTBa (peakuuu ropenus). Oxcunpl. [Ipumenenue
kucnopona. CrnocoObl MOTy4YeHUs] KUCIOpoa B 1a0OPaTOPUH M MPOMBIIIIEHHOCTH. KpyroBopoT kuciopozaa
B mipupoze. O30H — aJyToTponHas MOIA(DHUKAITHS KHCIOPOaa.

TemnoBoii 3PPEKT XUMUIECKOH peakluu, TEPMOXUMUYECKHE YPaBHEHHS, 9K30- H SHAOTEPMHUYECKHE
peakuuu. TOIUIMBO: yroib U MeTaH. 3arps3HEHHE BO3IyXa, yCUICHUE MAapHUKOBOTO 3 deKTa, pa3pylieHue
030HOBOTO CJIOS1.

Bonopon — anmemeHT u mpoctoe BemiecTBo. HaxosxaeHne Bomopona B mpHupoje, (U3NYECKHe U
XMMHYECKHE CBOMCTBA, TPUMEHEHUE, CIIOCOOBI omyueHus. KUcnoTsl 1 conu.

MonspHblit 00bEM Ta30B. PacuéThl M0 XMMUYECKUM YPABHEHHUSM.

®du3nueckue cBOMCTBa BoJbl. Boga kak pactBopurens. PactBopsl. HackllieHHbIE 1 HEHACKIILICHHBIE
pacTtBopbl. PacTBOpUMOCTH BelllecTB B Bozie. MaccoBasi 10Js BELIECTBA B pacTBOpe. XUMHUYECKUE CBOMCTBA
Bobl. OcHoBaHus. Ponb pacTBOpoB B MpHpojie M B KU3HM dYenoBeka. KpyroBopoT BOABI B HpPUPO/E.
3arpsi3HeHHe NPUPOIHBIX BoA. OXpaHa U OYHUCTKA MPUPOJHBIX BOJ.

Knaccudukamus  Heoprammyeckux — coemuwHeHwi.  Oxcuapl.  Kmaccmudukamms — OKCHIOB:
coseoOpasytonme (OCHOBHBIE, KUCIOTHBIE, aM(OTepHbIE) U HeconeoOpasytomue. HoMeHkIaTypa OKCHIOB.
du3nyueckre U XUMUYECKUE CBOMCTBA OKCHIOB. IlomyueHne oKCuaoB.

OcHoBanuns. Kiaccudukanus ocHOBaHWH: MENOYM W HEPACTBOPHMEIE OCHOBaHMA. HoMmeHkmaTypa
ocHoBaHMM. PU3NUECKUE U XUMUYECKUE CBOMCTBA OCHOBaHUH. [lonyueHrne ocHOBaHUH.

Kucnorel. Knaccudukanus kucior. HomeHnknatypa kucior. @u3nveckne 1 XMMUYECKUE CBONCTBA
kucnoT. Psa aktuBHoctn MetamioB H. H. bekerosa. [Tonydyenune KUCIor.

Comu. Homenknatypa coneit. @u3ndeckue 1 XMMUYeCKHe CBOMCTBa couieid. [lomydenue comeil.

I'eneTndeckas cBA3b MEXIY KIacCaMU HEOPTaHMUYECKUX COeIMHEHHI.

Xumuueckuii Ikcnepumenm:. (¢ UCROIB30GAHUEM UUPPOE0O20 U AHAN0208020 000PYOOBAHUA

yenmpa «Touka pocmay)
KayeCTBEHHOE ONpeeNieHNe COAEpKaHMUs KHCIOpOoa B BO3AyXe, MOIyUeHHe, COONpaHue, paclio3HaBaHUe U
M3y4eHUE CBOMCTB KHCJIOpOJa, HAOJIOJCHHWE B3aMMOICHCTBHS BEIIECTB C KHCIOPOJOM U YCIIOBHUS
BO3HUKHOBEHHSI U TIPEKpaIleHns ropeHns (moxapa), 03HaKOMIIEHHe ¢ 00pa3iaMy OKCHJIOB U OIHMCAaHUE WX
CBOWCTB, TOJyYeHHE, coOMpaHWe, pacro3HaBaHWE W W3YYCHHE CBOWCTB Bojgopoja (TopeHwme),
B3auMopelicTBue Boaopoaa c¢ okcugoMm wmeau (II) (Bo3MOXkHO UCHOIB30BaHME BHIEOMATEPHAJIOB),
HaOII0IeHNe 00pa3IIoB BEIIECTB KOJIMYECTBOM | MOJIb, HCCIIEIOBAaHHE OCOOEHHOCTEH PACTBOPEHHSI BEIIECTB
C Ppa3NuM4YHON pacTBOPUMOCTHIO, TIPUTOTOBJIEHHWE PpPACTBOPOB C OINPEJIEIEHHOM MaccoBOM JoJei
pPacTBOPEHHOTO BELIECTBA, B3aMMOJIEHCTBHE BOJBI C MeTaUIaMH (HATpUEM U KaybliieM) (BO3MOXHO
WCTIONIb30BaHUE BHJIEOMATEPHATIOB), WCCIEAOBaHHE O0pPAa3OB HEOPraHWYECKHX BEIIECTB Pa3THIHBIX
KJIacCOB, HAOJIOAEHUE HM3MEHEHMs OKPAaCKM HHIMKATOPOB B PACTBOPAaxX KHUCIOT M ILENOuYeH, H3yueHHe
B3ammogelictBust okcuga Memu (II) ¢ pacTBOpoM CepHOM KHCIOTHI, KHCIOT C METa/UIaMH, PEaKIIHiA
HEUTpanu3ayy, MOMydYeHHEe HEPAaCTBOPHUMBIX OCHOBAHWH, BBITECHEHHE OJHOTO MeTayjla JIPYTHUM W3
pacTBOpa COJIM, PELIEHHE SKCIEPUMEHTAIBHBIX 33Jad M0 TeMe «BakHelMe Kiacchl HEOPraHWYECKHX
COEIMHECHMID).

Iepuonuyecknii 3axkoH u Ilepuoamueckass cucrema xuMudeckux 3jemenrop . H.
MenneneeBa. CTpoenne aToMoB. XuMu4YecKas cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHBIC PEaKIIUH

[lepBble mMOMBITKM KiIacCU(UKAMM XUMHYECKUX 3ieMeHTOB. [loHsTHE O Tpymmax CXOIHBIX
3JIEMEHTOB (IIEJTOYHBIEC U IIEJIOYHO3EMENIbHBIE METAIIIbI, TAIOT€HbI, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPHIE
00pa3ytoT aM(poTepHbIE OKCUABI U THAPOKCHIBI.

Ilepuonnueckuii 3axoH. Ilepumonuueckas cucrtema xumuueckux snemeHtoB JI. W. Menzaeneesa.
Kopotkonepuoanas u JuymmHHONIEpUoaHass Gopmel [leproanveckoil CHCTEMbl XUMHUYECKHX JJIEMEHTOB /I
1. MenpneneeBa. Ilepuonpl u rpynmbl. OU3MUECKUI CMBICH IOPSAKOBOIO HOMEPA, HOMEPOB IEPUOJA U
TPYHIIBI JIEMEHTA.

Crpoenmne artomoB. CocTaB aTOMHBIX saep. M3otombl. OnekTpoHBL. CTpoeHHE JIIEKTPOHHBIX
ob6oouexk aTtomMoB TepBbIX 20 XuMmHYecKux dneMeHToB Ilepmommueckoit cuctemsl JI. M. Mennaeneena.



XapakTepuCTHKa XWMHUYECKOTO DJJIeMEHTa M0 ero mnonoxeHutro B Ilepuommueckoit cucreme /.
. Menpneneena.

3aKOHOMEPHOCTH HM3MEHEHHs paauyca aTOMOB XHMHUYECKHMX JJIEMEHTOB, METAJUIMYECKUX U
HEMETAITTMYECKUX CBOMCTB 110 TPYNIaM U MEPUOJAM.

3uauenne [lepmoamueckoro 3akoHa W IleprogmuecKol CHUCTEMBI XWMHYECKHX 3JIEMEHTOB IS
pa3BuTHs HayKu U npakTuku. [. V1. MenneneeB — yu€HbIN U IpakIaHUH.

Xumnueckast cBsi3b. KoBajeHTHast (TMONSpHAsT W HEMONAPHAsA) CBSA3b. DJIEKTPOOTPHLATENHHOCTD
XUMHYECKHX 3JIeMeHTOB. IOHHAS CBS3b.

Crenenp oxucieHus. OKHCIUTEIHHO-BOCCTAHOBHUTEIbHBIE peakiuu. lIpomecchl OKHWCIEHUS U
BOocCTaHOBJIEHUS. OKUCITUTEIH U BOCCTAHOBUTEIH.

Xumuueckuit Ixcnepumenm: (C UCNOIL306AHUEM WUPPOBO2O U AHAIO0206020 000PYO0BAHUS
uenmpa «Touka pocmay)
n3y4yeHrne oOpas3loB BEIIECTB METAIJIOB M HEMETAJIOB, B3aMMOJICHCTBUE THAPOKCHIA [TUHKA C PacTBOpaMU
KHCJIOT U 1IeJI04Yel, TPOBEJCHUE OMBITOB, WILTIOCTPUPYIOMINX MPUMEPHI OKUCIUTENFHO-BOCCTAHOBHTEIBHBIX
peaknuii (ropeHue, peakIuy Pa3I0oKCHUS, COCTHHCHHUS).

Mesicnpeomemmnvwie ceazu

Peanusanust MeXIpenIMeTHBIX CBS3el MpH H3y4yeHUM XMMHUHU B 8 KJlacce OCYIIECTBISETCS uepe3
HUCIIOJIB30BaHUE KakK O6HII/IX €CTCCTBCHHO-HAY4YHbIX HOHHTHﬁ, TakK U HOHﬂTI/II‘/'I, ABJIAOINUXCS CUCTCMHBIMUH
JUTSL OTICTBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01Me eCTeCTBCHHO-HAYYHBIC TIOHATHUS: HAYUHBIH (paKT, THUIIOTE3a, TCOPHS, 3aKOH, aHaJIU3, CUHTE3,
KJIaccu(UKaIKs, MEePHOANYHOCTh, HAOIIOJACHUE, SKCIEPHUMEHT, MOJICIIMPOBAHUE, H3MEPEHHUE, MOJeIb,
SIBIICHUE.

®dusnka: Matepusi, aToM, dIEKTPOH, IPOTOH, HEUTPOH, WOH, HYKJIHU, U30TOIbI, PaIHOaKTHBHOCTS,
MOJIEKYJa, SJIEKTPHYECKUN 3apsill, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSIHAE BEIIECTBa, ras,
(u3nYecKre BETUINHBI, €MHUIIBI N3MEPEHHS, KOCMOC, IIaHeTHI, 3BE371b1, COIHITE.

buonorus: porocunTes, npixanue, 6uocdepa.

I'eorpadusi: armocdepa, ruapocdepa, MUHEpaibl, TOpHBIE MOPOIBI, IOJIE3HBIE HCKOIAEMEIE,
TOIUIMBO, BOJHBIE PECYPCEHL.

9 KJIACC

BemecTBo M XUMHYecKas peakuus

[lepuonuueckuid 3akoH. Ilepuoguueckass cuctema xumuyeckux sieMeHToB [, WM. Menneneesa.
CtpoeHne aToMoB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB XWMHYECKHUX DJJIEMEHTOB TEPBBIX TPEX
MEPUOJIOB, Kallusl, KAJIbLIUS U UX COEJUHEHUI B COOTBETCTBUU C MOJIOKEHUEM AIIEMEHTOB B lleproauueckoit
CHUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BeIIeCTBA: BUIBI XUMUYECKON CBS3U. THITBI KPUCTALTHYECKUX PEMIETOK, 3aBUCUMOCTH
CBOMCTB BEILECTBA OT TUIA KPUCTAIUIMYECKON PELIETKU U BUAA XUMUYECKOH CBSI3H.

Knaccudukaruss ¥ HOMEHKIATypa HEOPraHMYECKHUX BEIIEeCTB. XWUMHYECKHE CBOWCTBAa BEIIECTB,
OTHOCSIIUXCS K Pa3TUYHBIM KJIACCAaM HEOPTAaHWYECKUX COCTUHEHUH, TeHETUYECKasl CBSI3b HEOPTaHUYECKUX
BEIIIECTB.

Knaccuduranuss XUMHUYECKHX peakuui 10 Pa3IMYHBIM TpuU3HakaMm (10 YHCIy W COCTaBy
YYaCTBYIOIIUX B PEAKIUU BEIIECTB, IO TEIUIOBOMY 3(QEeKTy, 10 H3MEHEHHUIO CTCIEHEH OKHUCIECHUS
XUMHUYECKAX D3JIEMEHTOB, IO OOPaTHUMOCTH, IO YYAaCTHIO KaTalam3aTopa). OJK30- M DHIOTEPMUUCCKUC
peaKIuy, TEPMOXUMUIECKHE YPABHCHHUS.

[TonsTre o ckopocTn XxuMU4eckor peakiuu. [loHsTHE 00 OOPATUMBIX 1 HEOOPATUMBIX XUMUIECKHIX
peakmmsix. IloHSATHE O TOMOTEHHBIX W TETEpPOreHHBIX peakmusax. I[lorstue o karamuse. llonstme o
XUMUYECKOM paBHOBecHH. DaKTOPHI, BIUSAIONIAE HA CKOPOCTh XWMHUYECKON pEaKIMH W IIOJIOXKCHUE
XUMUYECKOTO PaBHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTEIbHbBIC peakiuu, 3JIEKTPOHHBII OanaHc OKHUCJIUTENbHO-
BOCCTAaHOBUTENBbHON peaknuu. COCTABJICHHE YpPAaBHCHWHA OKHCIHMTEIHLHO-BOCCTAHOBUTEIHHBIX PEAKIMHA C
WCIIOJh30BaHUEM METO/Ia IEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTHUECCKON TUCCOLMAIMU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTHOHBI, aHUOHBI.
MexaHnU3M JUCCOIHMAIMHA BEMIECTB C Pa3IUYHBIMA BUJAMU XUMHUYECKOW CBsi3W. CTEMeHb AMCCOIHAIINU.
CuIibHBIE U CITA0BIE DIEKTPOIIHTHIL.

Peaknuu woHHOrO oOOMEHa. YCIIOBUS TIPOTEKAaHWS peaKIHMii HMOHHOrO OOMEHa, TOJHBIE U
COKpanI¢HHbIC NOHHBIC YpaBHEHM peakiiii. CBOMCTBA KHCIIOT, OCHOBAHUH U COJICH B CBETE MPEACTABICHUIA
00 2JIEKTPOTUTHIECKON Mucconmanuy. KadecTBeHHbBIE peaKkIinu Ha HOHBL. [IoHATHE 0 THAPOIIH3E COICH.



Xumuueckuii Ikcnepumenm:. (C UCROIB30GAHUEM UUPPOB0O20 U AHAN0208020 000PYOOBAHUA

uenmpa «Touka pocmay)
O3HAKOMJIGHHE C MOJESIMHA KpPUCTAJUTMUECKUX PEIIETOK HEOPTaHMYECKUX BEIISCTB — METALIOB H
HeMeTalsioB (Tpadura W anMasa), CIOXKHBIX BEHIECTB (XJIOpHUAa HATpHUs), MCCIEAOBAHHE 3aBHCHUMOCTH
CKOPOCTH  XMMHYECKOW  peaknmWh OT  BO3ACHCTBHS  PAa3NIWYHBIX  (AKTOPOB,  HWCCIIEOBaHUE
AIIEKTPOTIPOBOAHOCTH PACTBOPOB BEIIECTB, MPOIECCa TUCCOIUAIINH KHCIIOT, IIeJI04Yei u colieil (BO3ZMOXKHO
WCIIOJIb30BaHUE BUAEO MAaTEpUalIOB), MPOBEICHHUE OIBITOB, WUIIOCTPUPYIOUIMX NPU3HAKH MPOTEKAHUS
peaknmii HOHHOTO oOMeHa (oOpa3oBaHME oOcanka, BBIIEICHHE Ta3a, OOpa30BaHHWE BOJIBI), OIBITOB,
WUTIOCTPUPYIOIUX ~ MPUMEPHl  OKHCIUTENFHO-BOCCTAHOBUTENBHBIX  peakiuii  (TOpeHue, peakiuu
pasioKeHHs, COSJUHEHU), paclio3HaBaHNE HEOPraHUUECKUX BEIIECTB C MOMOIIBIO KAUeCTBEHHBIX PEaKIni
Ha MOHBI, PELICHNE SKCIIEPUMEHTABHBIX 3aay.

HemeTansbl 1 uX coequHeHUs!

OOmast xapakTepuCTHKa TajoreHoB. OCOOGHHOCTH CTPOCHHUS aTOMOB, XapaKTEpHBIE CTEHNEeHU
okucnenus. CTpoeHne 1 (GU3NIECKUE CBOWCTBA MPOCTHIX BELIECTB — raJOreHOB. XUMHUECKHE CBOWCTBA Ha
mpuMepe XJjopa (B3aUMOACHCTBHE C MeETalUIaMH, HEMETaulaMH, Ienodamu). XiopoBomopoa. CoistHast
KHCJIOTa, XMMHUYECKHEe CBOMCTBRA, TIOJMy4YeHHne, TpuMeHeHne. JlelicTBre XJIopa U XJIOPOBOJOPOIa Ha OPTaHU3M
yesoBeka. BaxxHeline XJI0py/ibl U UX HAXOXKIEHUE B IPUPOJIE.

OOmast xapakTepucTuka 3meMeHToB VIA-rpynmbsl. OcoOEHHOCTH CTPOEHHsI aTOMOB, XapaKTepHBIC
crenean okwucieHus. CTpoeHue W (u3mUecKkre CBONCTBA MPOCTHIX BEIIECTB — KHCIOPOJa W CEpHL

AmToTponHbIE MOAM(UKAIIMKM KHCIOpOoJa M cepbl. XMMHYSCKHE CBOMCTBa cepbl. CepoBomopon,
cTpoeHue, Gu3nvecKue U XUMUIeCKHe CBOWCTBA. OKCHIIBI CEphl KaK MPEICTABUTENN KUCIOTHBIX OKCHJIOB.

CepHas kucioTa, (GU3UYECKUe U XUMUIECKHe CBOHWCTBA (00IIMe Kak MpeACTaBUTENS Kiacca KUCIOT
u cnenuduueckre). XUMHUYECKHE PEaKIuH, JIeKallie B OCHOBE IMMPOMBIIIIEHHOTO CIoco0a MOITydeHUs
cepHoil kucnoThl. [IpuMenenne cepHoit KuCIOTHL. ColM CEpHOW KHUCIOTHI, KAaueCTBCHHAs PEaKIUs Ha
cynebar-uoH. HaxoxmeHnue cepbl u e€ COeqUHEHHN B MPHUpPOAC. XUMHUYECKOE 3arpsi3HEHUE OKPYKAroIei
Cpelsl COSAMHEHUSMHU Cepbl (KUCIOTHBIE MOXIH, 3arpsA3HEHHE BO3AyXa M BOIOEMOB), CIOCOOBI €ro
MIpeIOTBPAIICHNUS.

OOmast xapakTepucThka 3JeMeHTOB VA-rpynmnbl. OCOOCHHOCTH CTPOSHHsSI aTOMOB, XapaKTepHbIC
CTETICHH OKHWCIIEHWS. A30T, paclpocTpaHEeHHEe B TpHpoae, (U3HYECKHe W XUMHYECKHE CBOWCTBA.
KpyroBopor azora B mnpupoze. AMMHaK, ero (HU3MUECKHE M XUMHYECKHUE CBOWCTBA, TOJNyYeHHE H
npumenenue. Coiau aMMOHHWS, UX (HU3MYECKHE M XUMHYECKHE CBOMCTBA, NMpUMeHeHHe. KauecTBeHHas
peaxius Ha MOHBI aMMOHHS.  A30THas KHUCIIOTa, €€ ToiydeHue, (U3NYECKHe W XUMHUYECKHE CBOWCTBA
(oOmme kak TpeACTaBHTENS Kilacca KHUCIOT W crnenuduyeckue). Vcronmp3oBaHHME HHUTPATOB U COJNEH
aMMOHHMSI B KauecTBe MHUHEpAIbHBIX YHOOpeHuil. XWMHUECKOe 3arpsi3HEHHE OKPYXKAMIIEH cpelbl
COCIMHEHVSIMA a30Ta (KHCIIOTHBIE JIOKIH, 3arps3HeHHe BO3IyXa, MOYBBI W BomoémoB). Docdop,
alotponHele Mogudukanun (ocdopa, Gusnueckne U xummuyeckue cBoiictBa. Oxcua dochopa (V) u
dochopHas kuciora, Qu3MUECKUEe M XUMHUECKHE CBOMCTBA, moyiyueHue. Mcmonb3oBanue (ocdaToB B
Ka4eCcTBE MUHEPAIBHBIX yIOOPEHHIA.

OO0mas xapakTepucTika 3meMeHToB [VA-rpymmbel. OcoOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHBIE
CTETIEHN OKUCIICHHS. YTIIEpOJI, aJUIOTPOITHbIE MOJU(HUKAIINHN, PAcIIpOCTPaHEHUE B TIpUpoe, pusndeckue u
XUMHYecKHe cBoiictBa. Ancopbuus. Kpyrosopot yriepoaa B nmpupoae. OKcubl yriiepoia, ux GU3NIEcKue
U XUMHYECKHE CBOICTBA, NEHCTBHE HA JKUBBIE OPTaHWU3MBI, TOIYYCHWE W TPUMEHEHHE. JKOJIOTHUECKUE
npoOjemMsl, CcBsi3aHHBIE C oOkcugoM yriepona (IV), rumoreza rnoOanbHOrO TOTEMJICHUS KIIMMATta,
MapHUKOBEIN dQQEKT. YToNbHast KHCIO0Ta U e€ cOolu, X (pU3nYeckre U XUMHYECKHE CBOWCTBA, TIOJIy4YEeHHE U
npuMmenenue. KauecTBeHHas peaknuusa Ha KapOoHaT-WOHBL. lcmomb3oBaHume KapOOHAaTOB B OBITY,
MEIUIMHE, IPOMBIIIICHHOCTH U CEJILCKOM XO03SHCTBE.

[lepBoHauanpHble TOHATHA 00 OPraHMYECKUX BENIECTBaX KaK O COCJMHEHHSX yriiepoaa (MerTal,
9TaH, 3TWJIEH, alleTHJICH, 3TaHOJ, TJIMIEPHH, YKCyCHas KucioTa). [IpupoHbie HCTOUHUKN YTIIEBOIOPOIOB
(yromp, mnpupomHblii ra3, HedTb), NPOAYKTHL HX mnepepaboTku (OEH3MH), HUX pOIb B OBITY U
npomblieHHOCTH. [ToHATHE 0 OMOTOTHYECKH BayKHBIX BELIECTBAX: XKHUpax, OenKax, yriaeBoAax — U UX POJH
B )KU3HU YeJIoBeKa. MaTepualibHOe €TUHCTBO OPraHUUECKUX M HEOPTaHHYECKUX COCTMHEHHIA.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOWCTBA, MONydeHHEe W npuMeHeHue. CoeauHeHHS
KpeMmHus B npupoje. O6mue npeacrasieHus o6 okcuae kpemuus (IV) u kpemuueBoii kucnore. CHUITUKATHI,
UX HWCIOJb30BaHUE B OBITY, B TPOMBINUICHHOCTH. BaxkHeWlne CTpOWTENbHBIE MaTepHalbl: KepaMuKa,
CTEKJIO, IIEMEHT, 0eTOH, kene300eToH. [IpobiemMpl 6€301acHOTO UCTIONB30BAHMS CTPOUTEIIBHBIX MaTepHajIoB
B TIOBCETHEBHOM JKU3HM.



Xumuueckuii Ikcnepumenm:. (¢ UCROIB30GAHUEM UUPPOB020 U AHANO0208020 000PYOOBAHUA
uenmpa «Touka pocmay)
n3y4yeHrne o0pa3loB HEOPraHMYECKHX BEIIECTB, CBOWCTB COJSIHOM KHCIIOTHI, MPOBEIECHHE KaueCTBEHHBIX
peaknuii Ha XJIOPUA-UOHBI U HAOMIOACHNE PU3HAKOB UX MPOTEKAHHS, OMBITHI, OTpaKaromue GU3NIECKUe 1
XUMHYECKAE CBONCTBA TaJOT€HOB M WX COEIWHEHWH (BO3MOXXHO HCIOJIB30BaHHE BHIEOMATEPHAIIOB),
O3HAaKOMJICHHE ¢ o00pa3lamMu XJIOPHAOB (TaJOTCHHIOB), O3HAKOMJICHHE C oOpa3mamMu cepel u e
COCIMHEHMSIMUA (BO3MOYKHO HCIIOJIb30BaHUE BHIEOMATEPHATIOB), HaOMIoJeHHe mpolecca OOYyrJIMBaHHS
caxapa m0OJ JCHCTBUEM KOHLICHTPUPOBAHHOW CEPHOM KHCIOTHI, H3YYCHHE XHMHUYECKHX CBOWCTB
pa30aBIIeHHON CEepPHON KHWCIOTHI, NMPOBEACHWE KadeCTBEHHOW peakiuu Ha cyib(ar-moH U HaOIroaeHne
npu3HaKa e€ MpPOTeKaHWs, O3HAKOMJICHHE C (PU3MYECKMMHU CBOMCTBaMHU a30Ta, Gocdopa U UX coeAMHEHHH
(BO3BMOXXHO HCIOJIB30BaHHE BHIEOMATEpPHaoOB), oOpa3laMu a30THHIX U (ochOpHBIX yAOOpeHUH,
mosTydeHne, COOMpaHWe, pacloO3HaBaHWE W W3yYeHHE CBOWCTB aMMHaKa, MPOBEJCHHWE Ka4eCTBEHHBIX
peakuuii Ha MOH aMMOHMS M QocaT-MOH W HM3Y4YeHHE MNPU3HAKOB WX NPOTEKaHMs, B3aUMOJICHCTBHUE
KOHIIGHTPUPOBAHHOW a30THOW KHCIOTHI C MENbI0 (BO3MOKHO MCIOJIB30BAaHUE BUICOMATEPUATIOB), U3yUCHHE
MoOJIeJIe KpUCTAIUTMYECKUX PEIIETOK aiaMasa, rpadura, pymiepeHa, 03HaKOMIIEHHE C IPOIIECCOM afcopOInu
PacTBOPEHHBIX BEIECTB aKTUBHUPOBAHHBIM YIJIEM W YCTPOMCTBOM MPOTHBOTa3a, MOIy4YeHHE, cOOMpaHwme,
pacro3HaBaHue U U3yYCHUE CBOMCTB YIIIEKHUCIIOTO ra3a, MpoBeIeHNe KaYeCTBEHHBIX peaKnil Ha KapOoHaT 1
CHJIMKAaT-MOHbl M HW3yYEHHE IPU3HAKOB HMX NPOTEKaHMs, O3HAKOMJIEHHE C TMPOAYKLHUEH CHUIMKAaTHON
MPOMBIIIUICHHOCTH, PENICHHE SKCIePUMEHTATBHBIX 3aJad 1o TeMe «BakHedme HeMeTalmbl W WX
COCJTUHEHUSD.

MeTauuibl U MX COeIMHEHHSA

OO0mas XapakTeprUCTHKAa XUMHYECKHX DJIEMEHTOB — METAJIOB HA OCHOBAHHWHM WX TMOJIOKEHUS B
Ilepuonuueckoit cucreMe xumuueckux sneMeHTOB [[. WM. MenneneeBa u crtpoeHust atoMoB. CTpoeHUe
MeTaJIoB. MeTauinyeckasi CBsI3b U MeTaJUIMYecKas KpUCTaJuInyeckas pemérka. DIeKTPOXUMHYECKUI psf
HanpsoKkeHN MeTtaiioB. du3mueckne W XUMHYECKHe CBOMCTBa MeTaynioB. OOIIMe CrnocoObl MOTydeHUs
MeTaiioB. [loHATHE 0 KOPPO3WU METAJIOB, OCHOBHBIE CTIOCOOBI 3alTUTHI X OT Koppo3uu. CraBsl (CTalb,
YyTYH, AIOPATIOMUHHN, OPOH3a) M UX MPUMEHEHHUE B OBITY M IPOMBIIUICHHOCTH.

[Ilenounble MeTamnbl: nojiokeHHEe B llepuogmveckol cHUCTEME XUMHUYECKUX 3JeMeHTOB /I,
U. MeHnneneeBa, CTpoeHHE MX aTOMOB, HaXOXJIEeHUE B mpupojae. Ou3ndeckne U XUMHUIECKHE CBOIcTBa (Ha
npuMepe HaTpusd U Kanus). OKCUIBl U THAPOKCHUIBI HATpUs U Kanus. [I[puMeHeHre meloYHbIX METaIOB U
UX COEJIMHECHUM.

[llenoyHO3eMebHBIE META/NIBI MarHWii W KajblWid: ToJiokeHHe B Ilepuomgudeckoii cucreme
xumuaeckux anemeHnTos Jl. Y. MenieneeBa, CTpoOeHHE UX aTOMOB, HaXOXACHHE B mpupojie. Puszndeckue u
XUMHUYECKHE CBOMCTBA MarHus W Kanbliysd. Bakuelmme coenrHeHUs KaiubIus (OKCHI, THIPOKCHU, COJH).
JKécTrocTh BOABI ¥ CITOCOOKI €€ yCTpaHEeHHUSI.

Amomunuii: nonoxenue B Ilepuoanyeckoit cucreme xumuueckux saemeHToB JI. Y. Menneneesa,
CTpOEHHUE aToMa, HaxOXJeHre B npupojie. du3ndyeckue 1 XUMHYECKHE CBOICTBA almoMuHusl. AM(OTepHbIe
CBOICTBA OKCH/Ia ¥ TUAPOKCH/IA AITFOMHHHS.

Kenezo: nonoxenue B Ilepumonmyeckoil cucreme xummuueckux snemeHTtoB . U. Menneneesa,
CTpOEHHE aToMa, HaxoXAeHue B mpupoae. Pusnyeckne M XUMHYECKHE CBOMCTBa jxene3a. OKCUbI,
ruzpokcusl u conn xenesa (II) u sxenesa (I11), ux cocras, cBoiCTBa 1 OTyUYEHHE.

Xumuueckuii Ikcnepumenm:. (C UCROIB30GAHUEM UUPPOE0O20 U AHAN0208020 000PYOOBAHUA

uenmpa «Touka pocmay)
O3HaKOMJICHHE ¢ 00pa3llaMi METalIOB M CIUIABOB, MX (DU3UYECKUMH CBOHCTBaMH, M3YYEHHE pPe3yIbTaTOB
KOPPO3UU METAJUIOB (BO3MOXKHO UCIIONB30BAHUE BHJEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICHCTBUS
OKCHJa KaJIbLUS U HATPHS C BOJAOH (BO3MOXKHO HMCIIOJIb30BaHUE BHICOMATEPHAJIOB), HCCIEJOBAHIE CBOMCTB
KECTKOW BOJIBI, MPOIECCa TOPEHHS XKelle3a B KHCIOpoze (BO3MOXKHO HCITONB30BAaHHE BHIEOMAaTEPHAsIOB),
MIPU3HAKOB MPOTEKAHNS KaYeCTBEHHBIX PEAKIIM Ha MOHBI: MarHus, KAIbLIKs, aIFOMAHUS, IIMHKa, xkene3a (1)
u xkenesza (III), mequ (I11), HaOMOEHNE W OMHMCAHKE MPOIECCOB OKPAITMBAHMS ITUIAMEHW MOHAMH HATpHS,
KaJug ¥ KalblLusl (BO3MOXKHO HCIIOJIb30BaHME BHIEOMATEPHAIOB), HCCIENOBaHHE aM(OTEPHBIX CBOMCTB
THUAPOKCH/IA aTIOMUHUS U TUAPOKCHAA IIMHKA, PEUICHNE 3KCIIEPUMEHTAIBHBIX 337ad 10 TeMe «BaxHeimme
METaJUIbl U KX COCIUHECHUS.

XHMMHA M OKpYKaoUiasi cpefa

BemecTBa 1 MaTepuabl B TOBCETHEBHOM JKM3HU YeJIOBeKa. be3onacHoe MCIOIh30BaHUE BEIIECTB U
XUMHAYECKHX peaknui B ObITy. [lepBas moMoIIb MpH XUMUYECKUX 0XKOTAaX M OTPABJICHUSX.

XUMHUECKOE 3arpsi3HEHHE OKPYKaIoIIel cpeapl (MpeaenbHasl OmycTuMasi KOHLIEHTPALUs BEIIECTB,
nanee — [TK). Posib XuMuHM B pEIICHUH SKOJIOTHIECKHUX MPOOJIEM.

Xumuueckuii IKcnepumenm: (C UCNHOIb306AHUEM UUPPOEO20 U AHANIO208020 000PYO0BANHUS
yenmpa «Touxa pocmay)



U3yYeHUE 00pa3IoB MaTepHAIIOB (CTEKJIO, CILIABBI METAIIOB, TOJUMEPHBIC MaTePHAIIHI).

Mesicnpeomemnvle ceazu

Peanuzanus MeXNpeIMETHBIX CBsA3eW MPU U3yUYEeHUM XMMUU B 9 Kilacce OCYIIECTBISCTCS 4Yepe3
UCIIOJIb30BaHUE KaK OOIIUX €CTECTBCHHO-HAYYHBIX MOHSATHH, TaK U TOHSATHMA, SBISIFOIIUXCS CUCTEMHBIMU
JUTSL OTZIETBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mure ecTeCTBeHHO-HAYYHbIE TIOHATHUS: HAYYHBIA (pakT, THIIOTe3a, 3aKOH, TEOPHs, aHAIIN3, CUHTES,
KJIACCU(UKAIIMSI, TEePUOANYHOCTh, HAOIIOJCHUE, 3KCICPUMEHT, MOJCIMPOBAHUE, WU3MEPECHHE, MOJICIb,
SIBIIEHUE, TAPHUKOBEIN 3((heKT, TEXHOIOTHS, MaTEPHAIBL.

dusnka: MaTtepusi, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIH, W30TOIBI, PaAHOAKTHBHOCTS,
MOJIEKYJIa, SJCKTPUICCKUI 3apsiji, MPOBOJHUKY, MOJYIIPOBOAHUKH, AUICKTPUKH, (POTOIIEMEHT, BEIIECTRO,
TEN0, 00BbEM, arperaTHOe COCTOSIHME BEIIECTBA, T'a3, PacTBOP, PACTBOPUMOCTD, KPUCTAJUITMYCCKAs PEIIETKA,
CIUTaBbI, (pM3MUECKHE BENWYHMHBI, €AWHUIBI W3MEPEHHS, KOCMHYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3MI,
Comnire.

buonorus:  ¢dortocunTe3, apixaHue, Ouocdepa, IKOCUCTEMa, MHUHEPAIbHBIC yIOOpPCHHUS,
MHUKPO3JIEMEHTBI, MAaKPOAJIEMEHTHI, ITUTATEIbHEIE BEIECTBA.

T'eorpadus: armocdepa, ruapocdepa, MUHEpaTbl, TOPHBIC IOPOMBI, ITOJIC3HBIC HCKOMAEMBIE,
TOIUIMBO, BOJHEIE PECYPCEHL.

HHJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUU HA YPOBHE
OCHOBHOI'O OBLIHETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

JIMuHOCTHBIE pe3yabTaThl OCBOCHHS MPOrPaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHMsl JOCTHIAIOTCS B XOJC

oOydeHus] XUMHUH B €IWHCTBE YYeOHOW ¥ BOCHHUTATEIHHON JEATEILHOCTH B COOTBETCTBHH C

TPAIUITMOHHBIMHA POCCUACKAMHU COIMOKYIBTYPHBIMU U TyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSAMH, IPUHSATHIMA

B 001IeCTBE MpaBUJIaMH U HOPMaMH MOBEJICHHUS U CIIOCOOCTBYIOT ITpOIleccaM CaMOIIO3HAHUS, CAMOPAa3BUTHS

Y COIMAIM3aluU 00yYaroImnXCsl.

JImaHOCTHBIE  pE3yJbTAaThl  OTPAKAIOT TOTOBHOCTh OOYYAIONIMXCS PYKOBOJICTBOBATHCS  CHCTEMOM

MO3UTUBHBIX LIEHHOCTHBIX OPHEHTAIlMIl M PacIIUPEHUE OIbITa ACSITEILHOCTH Ha €€ OCHOBE, B TOM YHCIE B

JacTu:

1) naTpMOTHYECKOr0 BOCIIMTAHHUS:

[IEHHOCTHOTO OTHOIIEGHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY W HAYYHOMY HACIEIUIO,

MOHUMAaHHUsl 3HAYCHUS] XUMHUYECKOW HayKH B JKU3HU COBPEMEHHOro OOIIECTBa, CIIOCOOHOCTH BIAJIETh

JIOCTOBEPHOH MH(pOpMAIHel O MepelOBhIX JTOCTHKEHUSX W OTKPHITHAX MHPOBON M OTEUECTBEHHON XUMUH,

3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPONCTBE MUpa U 00IIEeCTBa;

2) TPaKIaHCKOI0 BOCTIHTAHUS

MIPEJICTABIEHUSI O COIHUAIBHBIX HOPMax M TPaBUIAX MEXKIMYHOCTHBIX OTHOIIEHWH B KOJUIEKTHBE,

KOMMYHHKAaTHBHOW KOMITIETEHTHOCTH B OOIIIECTBEHHO IMOJIE3HOH, Y4eOHOUCCIIEI0BATENLCKOM, TBOPUECKON U

JPYTUX BUAAX JESATEILHOCTH, TOTOBHOCTH K PazHOOOpPa3HOW COBMECTHOH JESATEIBHOCTH MPHU BBHITOTHEHUH

y4eOHBIX, IT03HABATENbHBIX 3a]a4, BBINOJHEHUH XHMHYECKHX DSKCIIEPUMEHTOB, CO3JaHUHM Y4eOHBIX

MIPOEKTOB, CTPEMJICHHS K B3aUMOIIOHNMAHUIO W B3aWUMOIIOMOIIM B TIPOIIecce ATOH Yy4eOHOU e TebHOCTH,

TOTOBHOCTH OIIEHHMBAaTh CBOE IMOBEJACHHME W IOCTYNKHM CBOMX TOBApHINEH C TMO3ULIUN HPABCTBEHHBIX U

MIPABOBBIX HOPM C YUYETOM OCO3HAHUS MOCIIEICTBUH ITOCTYIIKOB;

3) HeHHOCTH HAYYHOTI'0 O3HAHMSI

— MHpPOBO33pEHYECKHE TPEJACTABICHUS O BEIIECTBE M XMMHYECKOW pPEaKIMH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M COCTABIISIIOIINE OCHOBY JIJIsl TOHMMAHUS CYITHOCTH Hay4HOUH
KapTHUHBI MHUpa, MPEACTABICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSX DPAa3BUTHS TPUPOIBI, B3aMMOCBS3AX
YeJIoBeKa C MPUPOIHOM Cpesioil, 0 POl XUMHUH B MTO3HAHUH STHX 3aKOHOMEPHOCTEH;

— TO3HaBaTEJbHbIE MOTHUBBI, HAIIPABJICHHBIC HA MTOJyYEHHUE HOBBIX 3HAHHUU MO XMMHUH, HEOOXOJUMBIC IS
0o0bsicHeHHsT HaOJNIOAaeMbIX TPOLIECCOB M SIBICHUH, IO3HABaTEIbHOM, HMHAOOPMAIMOHHOM U
YUTATEIBCKON KYJBTYPbI, B TOM YHWCJIE HaBBIKOB CAMOCTOSITEIBHOM pabOThl C y4eOHBIMH TEKCTaMH,
CIIPABOYHOM JINTEPATYPOH, TOCTYITHBIMU TEXHUUYECKUMHU CPEJICTBAMH WH(POPMAITIOHHBIX TEXHOJIOTHIA;

— wuHTEepec K OOY4YeHUIO | I[IO3HAHHUIO, JI0O03HATEIbHOCTh, TOTOBHOCTH M  CIHOCOOHOCTH K
caM0o00pa30BaHMIO, NPOEKTHOW M HCCICAOBATEIbCKON AEATEIBHOCTH, K OCO3HAHHOMY BBIOODY
HaNpaBJICHHOCTH U YPOBHS 00YYCHUS B JalbHEHIIIEM;

4) ¢popMHpPOBaHMS KYJIbTYPbI 310POBbSI:

OCO3HaHWE IEHHOCTH XU3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO, YCTAHOBKH Ha 37JOPOBBII

o0pa3 XU3HH, OCO3HAHWE IOCICICTBUA W HENPUATHE BPEOHBIX NPUBBIYEK (YMOTPEOICHUS aJKOTOJS,



HapKOTHKOB, KypEHHs), HEOOXOAMMOCTH cOONIONEHHsS NpaBWil O€30HacHOCTH MpH OOpalleHuu ¢

XMMUYECKHMU BEILIECTBAMU B ObITY U PEaJIbHON JKU3HU;

5) Tpy10BOTO BOCIIHTAHUSA:

MHTEpEC K MPaKTHYEeCKOMY H3y4deHHI0 mpodeccwii W Tpyda pPa3lUYHOIO pojJa, YBaKEHUE K TPyAy U

pesyibTaTaM TPYIOBOH NESTEIbHOCTH, B TOM 4YHCJIE Ha OCHOBE IIPUMEHEHHUS MPEIMETHBIX 3HAHUH II0

XUMHH, OCO3HaHHbIM BbIOOp HMHIMBHIYalIbHOM TPAaEeKTOPUM NPONODKEHUs 00pa3oBaHHs C Y4ETOM

JMYHOCTHBIX MHTEPECOB M CHOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, YCIICUIHOM

npo(eCCHOHAIBHON JEATEJIbHOCTH M Pa3BUTHs HEOOXOAWMBIX YMEHHMH, T'OTOBHOCTb aJalTHPOBAaThbCS B

npogecCHOHANBHON Cpese;

6) 9K0JIOrHYecKOro BOCIIMTAHMSI:

— SKOJIOTMYECKHU LeNIecO00pa3HOe OTHOLIEHUE K MPHPOJE KaK UCTOYHUKY >KU3HM Ha 3emile, OCHOBE e
CYILECTBOBaHMs, MOHUMAaHME LEHHOCTH 310pOBOro M 0Oe30macHoro obpas3a >KU3HM, OTBETCTBEHHOE
OTHOILIEHHE K COOCTBEHHOMY (HU3MUECKOMY M IICUXUYECKOMY 3JI0POBBIO, OCO3HAHHE LEHHOCTH
coOuoieHnsl TpaBuil 0E30MacHOrO TMOBEACHUSI TNpU paboTe C BElIecTBaMH, a TAaKKE B CHUTYAIHSX,
YTPOKAIOIINX 3/J0OPOBBIO U KU3HU JIIOJIEH;

— CHOCOOHOCTH NPHUMEHSTH 3HaHUS, OTydaeMble IIPU U3YUEHUH XUMUH, Ul PELICHUs 3a/1a4, CBSI3aHHBIX
C OKpY’Karollel MPUPOAHON CpeloH, AJisl MOBBILICHUS YPOBHS AKOJIOTMUYECKOM KYJIbTYpbI, OCO3HAHUS
rJ100aJIBHOTO XapakTepa KOJOrMYECKUX MpoOjeM U MyTed MX pelieHus IOCPEACTBOM METOI0B XUMMH,
OKOJIOTUYECKOT'O MBIIJICHUA, YMCHHUA PYKOBOJCTBOBATHECA UM B HO3H3B3TGJ'IBHOI71, KOMMYHI/IKaTI/IBHOI‘/'I u
COLIMAJIBHON ITPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATbBI

B cocrtaBe MeranmpeaMETHBIX pPe3yJbTaTOB BBUICISIOT 3HAYMMBIC IS (POPMHUPOBAHHMS MHPOBO33PEHUS
oOIIeHayYHbIC MOHSITHS (3aKOH, TEOPHs, MPUHIIMII, THIIOTe3a, (aKT, CHCTEMa, MPOIECC, IKCICPUMEHT H
JPyTroe.), KOTOPhIC MCIONB3YIOTCS B €CTECTBCHHO-HAYYHBIX yYEOHBIX MPEIMETax M TMO3BOJSIOT Ha OCHOBE
3HaHUH M3 3TUX MPEAMETOB (QOPMHUPOBATH IPEICTABICHUE O IEJIOCTHOM HAydyHOW KapTHHE MHUpa, U
YHHUBEpCaIbHbIC y4eOHBbIC JeicTBUS (MO3HABATENbHBIC, KOMMYHHUKATHUBHBIC, DPETYJISATHBHBIC), KOTOPHIC
obecrieunBalOT (HOPMHUPOBAHUE TOTOBHOCTH K CAMOCTOSTCIBHOMY IUTAHUPOBAHUIO W OCYIIECTBIICHHIO
y4eOHOM NesITeNbHOCTH.

Ilo3HaBaTe/ibHbIE YHHBeEpPcaIbHbIe YUeOHbIe 1eiicCTBUS

ba3zoBble jornueckme geicTBUA:

— YMCHHA HCIIOJIB30BAaThb HpI/IéMBI JIOTUYECKOTI'0 MBILIJICHUA IPU OCBOCHUMN 3HAHUM: PpacKpbIBaTb CMBICIT
XUMHUYECKUX TOHATHH (BBIIENATH UX XapaKTEpHbIE MPU3HAKH, YCTAHABIMBATh B3aMMOCBA3b C APYTUMHU
MOHATHSMH), WCIOIB30BaTh IMOHATHA Ui OOBSCHEHHUS OTIENBbHBIX ()AaKTOB W SIBJICHHW, BBIOMPATH
OCHOBaHUS W KPUTEPUU [UIS KIIACCU(PUKAIMM XHUMHUYECKUX BEIIECTB W XHMHUYECKHX pEeaKIuH,
YCTaHaBJIUBATh NPUYMHHO-CJICACTBCHHBIC CBA3U MCKIAY O6’beKTaMI/I HU3Yy4YCHHA, CTPOUTH JIOT'MYCCKUEC
paccyxeHus (HHIyKTHBHEIE, IeTyKTUBHBIC, TI0 aHAJIOTHH ), eTIaTh BEIBOJIBI U 3aKIIFOUSHYIS,

— yMEHHE NMPUMEHSThH B MPOIlecce MO3HAHMS MOHATHS (IPeIMETHBIE U METAIpPEAMETHBIC), CHMBOIHMUYECKUE
(3HAKOBBIE) MOJIENH, WCIOJIB3yeMble B XHMHH, NMPeoOpa3oBbIBATh HIMPOKO IMPHMEHSEMbIE B XUMHUHU
MOJICIbHBIC TIPEJCTABICHUSI — XMMHUYECKUI 3HAK (CHMMBOJI 3JIEMEHTa), XUMHuUeckas (opmMmysia u
ypaBHEHHE XUMHYECKOH peakiUd — IMPU PEIICHUH y4eOHO-TIO03HABATEIbHBIX 3aJlad, C Y4ETOM STHX
MOJICIIbHBIX MPEACTABICHUN BBISBISATh M XapaKTEPU30BaTh CYLICCTBEHHBIC MPU3HAKU H3y4aeMbIX
OOBEKTOB — XHMHUYECKUX BEUICCTB M XUMHUYCCKUX peaKum‘/'I, BBISIBJIATH O6H.II/IC 3aKOHOMCPHOCTH,
MMPUYUHHO-CJIICACTBCHHBIC CBA3U W ITPOTUBOPCYUA B U3YUACMBIX ITPOLCCCAX U ABJICHUAX.

Ba3oBble uccienoBaTebcKue 1eCTBUA:

— YMEHHE UCIOIb30BaTh MMOCTABICHHBIEC BOIPOCKHI B KAYECTBE HHCTPYMEHTA IIO3HAHUS, a TAKXKE B KAUECTBE
OCHOBHI JIsl (QOPMHUPOBAHUS TUIIOTE3BI TIO TPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYIKICHHUIA;

- HpI/IO6peTeHI/Ie OIlbITa IO IUIAaHWUPOBAHWIO, OpraHu3alvii U MPOBCACHUIO YUCHUYCCKUX OKCIICPUMEHTOB,
yMeHHe HaOmoAaTh 3a XOJOM IIPOIECcca, CaMOCTOSATENBHO IPOTHO3MPOBATH €ro pe3ysbTar,
¢dopmynupoBarh 0000IIEHHSI W BBIBOABI IO pe3yjibTaTaM IPOBEAEHHOTO ONbITA, HCCICI0BAHUS,
COCTaBJISITh OTUET O MPOJIEIAHHOM padorTe.

Pa6ora ¢ undgopmanueii:

— yMeHHe BBIOMpaTh, aHAJIM3HPOBATh W HHTEPIPETHPOBATH MH(MOPMAIMIO Pa3IHYHBIX BUJIOB U (POpM
MMpeACTaBJICHUS, IMMOJTYYaEMYIO0 U3 PA3HBIX UCTOYHUKOB (Haquo-nonynstHasI JuTeparypa XUMHUYCCKOI'O
coJiepKaHusl, CIIpaBoOvHbIC T0coOus, pecypchbl IHTepHeTa), KpUTHUECKH OLIEHUBATH MPOTUBOPEUUBYIO
HEJ0OCTOBEPHYIO HHPOPMAIIHIO;

— yMEHHME MPHUMEHATh pAa3JMYHbIE METOAbl M 3alpochl TMPH TOUCKE M oTOOpe WHpOpMaUd |
COOTBETCTBYIOUINX [aHHBIX, HEOOXOAWMBIX [Tl BBIMONHEHHS YYEOHBIX W TIO3HABATEIBHBIX 3a/1ad



ONpeNeIEHHOTO  TUMA, TNPUHOOpETEHHE OmbITa B 0O0JACTH  HCIOJB30BaHUS WH(POPMALUOHHO-
KOMMYHHKATUBHBIX TEXHOJIOTHI, OBIAJICHHE KYJIbTYpPOl aKTHBHOTO WCIOJNB30BaHUS Pa3IMIHBIX
MONCKOBBIX CHCTEM, CAMOCTOSATEILHO BBIOMpATh ONTUMAJIBbHYIO (popMy TpeacTaBleHHUsT HHPOPMALMH U
WITIOCTPUPOBATh pellacMble 3afaddl HECIOKHBIMH CXEMaMH, JWarpaMMaMH, JAPYTHMH (QopMamu
rpaduKu 1 UX KOMOWHAIIHSIMH,

YMEHHUE WCIOJIb30BaTh M aHAIM3UPOBATh B MpOIECCe YUCOHOH W HCCIEIOBATEILCKOW JEATEIHbHOCTH
WHQOPMAIIUIO O BIUSHHU TPOMBINUICHHOCTH, CEIbCKOTO XO3SMCTBA W TPAHCIOPTa HA COCTOSIHUEC
OKPY’KaIOILEH IPUPOAHON CPEIBIL.

KoMMmyHHKaTHBHBIC YHUBEpCaJIbHbIe YueOHble 1eliCTBUSL:

YMEHHS 3aJaBaTh BONPOCHI (B X0je nuanora M (MiIM) IUCKYCCHH) MO CYIIECTBY OOCYKIaeMOW TEMBI,
(dbopMynupoBaTh CBOU NPEATIOKECHUSI OTHOCHTEILHO BBITTOJIHEHUS MPEIOKEHHOH 3a1a4u;

YMCHHSI TIPEJICTABIISATh IOJIYYCHHBIC pE3YJIbTAaThl IMO3HABATEIBHON JICSATEILHOCTH B YCTHBIX U
MUCBMEHHBIX TEKCTaX; JAeNaTh MPE3CHTALHUIO PE3yJIbTAaTOB BBINOJHEHUS XMMHUYECKOTO SKCIIEpUMEHTa
(;maGopaTtopHOrO OIBITA, JTAOOPATOPHOW pPAOOTHI IO HCCIESMTOBAHWIO CBOMCTB BEIIECTB, y4EOHOTO
MPOEKTA);

yMEHHsT Y4eOHOTrO COTPYJHHMYECTBA CO CBEPCTHUKAaMH B COBMECTHOH TIO3HABATEIbHOW U
MCCIIEIOBATENBCKON JIESATETLHOCTH MPH PEIICHHH BO3HUKAIOIIMX MPOOJIEeM Ha OCHOBE y4yéTa OOLIMX
WHTEPECOB W COMNIACOBaHMS TO3UIUE (00CYKJCHUS, OOMEH MHEHUSIMH, «MO3TOBbIC ILITYPMBI»,
KOOPJIMHAIIMSI COBMECTHBIX JICHCTBHM, OMpENEICHHEe KPUTEPUEB IO OICHKE Ka4yecTBA BBITIOJHECHHOMN
paboThI U IpyTHE).

PeryasiTuBHbIe yHHBepcalbHble y4eOHbIe AeiCTBHUSL:

YMEHHE  CaMOCTOATENLHO  ONpENeNIsATh e  JCSATEIbHOCTH, IUIAHUPOBAaTh,  OCYIIECTBIITS,
KOHTPOJIMPOBaTh M TPU HEOOXOIMMOCTH KOPPEKTHPOBATH CBOIO JCSTENbHOCTh, BHIOMpaTh Hambolee
3¢ eKkTUBHBIC CIIOCOOBI PEIICHHUS YUSOHBIX M IMO3HABATEIBHBIX 3aJ1a4, CAMOCTOSTEIIBHO COCTABIIATh WU
KOPPEKTUPOBATH MPEAJIOKEHHBIN aNrOpUTM JEUCTBUNA NPU BHIOJHEHUU 33aJaHUN ¢ YUETOM MOJYYEHUS
HOBBIX 3HaHWH 00 u3y4aeMbIX OOBEKTAaX — BEIIECTBAX M PEAKUUSIX, OLCHHBATh COOTBETCTBUE
MOJYYEHHOTO pe3yJbTaTa 3asBICHHOW IIEJIH, YMCHHE HCIOJNb30BaTh M aHAJIM3HPOBATh KOHTEKCTHI,
npe/yiaraeMple B YCIOBUH 3aJIaHHH.

NPEIMETHBIE PE3YJIBTATHBI

B coctaBe mpenMeTHBIX Pe3yJIbTaToOB M0 OCBOCHHUIO 0053aTEIbHOIO COJEPIKAHMsI, YCTAHOBIEHHOTO JAHHON
(denepanbHOI paboYei MPOrpaMMOid, BBICIISIOT: OCBOSHHBIE O0YYArOIIMMUCS HAYYHbIC 3HAHUS, YMEHUS H
CIOoCOOBI JICHCTBUH, crelupuIeckre JUis MPEIAMETHOH 00MacTu «XUMUS», BUABI JCITCIBHOCTH I10
MOJIYYECHUIO HOBOT'O 3HAHUSI, €F0 MWHTEPIPETAI[MH, PEOOPA30BAHUIO M IPUMCHEHHUIO B PA3IMUHBIX YUCOHBIX
Y HOBBIX CUTYalIMSIX.

K koHiy oOydeHuss B8 KJacce mpeJMETHbIE pe3ylibTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpaykarb
c(hOpMHUPOBAHHOCTDH y 00YHAIOIIUXCS] YMEHUH:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX TOHSITHUN: aTOM, MOJIEKYJIA, XUMHUUECKHUI 3JIEMEHT, IIPOCTOE
BEILIECTBO, CJI0XKHOE BEIECTBO, CMECh (OJHOpPOJHAs U HEOJHOPOJHAs), BaJIEHTHOCTb, OTHOCUTENIbHAs
aTOMHass M MOJICKYJISIpHas Macca, KOJIMYECTBO BELIECTBAa, MOJIb, MOJIAIPHAs Macca, MaccoBas IO
XUMHAYECKOTO 3JIE€MEHTa B COCAMHEHHM, MOJISIPHBIM OOBEM, OKCHI, KHCIIOTa, OCHOBaHHE, COJIb,
OJICKTPOOTPULATCIIBHOCTb, CTCICHL OKHCICHUA, XUMHUYECKasd pPCaKIus, KJIaCCI/I(i)I/IKaHI/Iﬂ peaKnHﬁ:
peaKiMy COCJAMHEHHS, PEaKIWU Ppa3JIoKEHUsS, pEeakiMyd 3aMelleHUs, peakiuu OOMEHa, 3K30- M
SHJIOTEPMUYECKUE PEAKLUH, TEIUIOBOH 3(PQEeKT peakuuu, sapo aToMma, 3JIEKTPOHHBIM CIIOH aroma,
aToOMHasi opOuTalib, paguyc aToMa, XMMUYECKas CBs3b, MOJIAPHAs M HEMOJIIPHAs KOBAJCHTHAs CBS3b,
WOHHAs CBSI3b, MOH, KATHOH, aHUOH, PAaCTBOP, MaccoBas JOJIs BEIIecTBa (MIPOIICHTHAS KOHIICHTPAIHS) B
pacTBope;

WUTIOCTPUPOBATH B3aHMOCBSI3b OCHOBHBIX XUMHUYECKHUX IOHATHA W NPUMEHATH 3TH IOHATHS IPU
OINMCAaHUM BEIIECTB U UX NPEBPALCHUN;

HCIIOJIb30BaTh XUMHUYCCKYIO CUMBOJIUKY JIsI COCTaBJICHUSA @OpMy.H BCLICCTB U ypaBHeHI/Iﬁ XUMHNYECCKUX
peaxuuii;

OMpeaAciiATb BAJCHTHOCTH AaTOMOB JJICMCHTOB B 6I/IHapHI)IX COCINHCHUAX, CTCIICHb OKHCICHUA
3JIEMEHTOB B OHMHAPHBIX COEIUHEHUSX, IPUHAUICKHOCTh BELIECTB K OIpPEACIEHHOMY Kiaccy
COCIMHEHUH 1O (QopMyliaM, BHJ XHMHUYECKOW CBs3M (KOBAaJEHTHAasi M HMOHHAs) B HEOPraHUYECKHUX
COEINHEHUSX;



packpeiBate cmbicn llepuoandeckoro 3akona JI. W. MenzaeneeBa: AeMOHCTPHUpPOBAaTH MOHHUMaHHUE
MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMMUYECKHMX 3JIEMEHTOB OT MX MOJIOKeHUs B lleproanueckoit
CHCTEME, 3aKOHOB COXPaHEHUS MacChl BEIIECTB, IOCTOSHCTBA COCTAaBa, aTOMHO-MOJICKYJISIPHOTO yYECHUS,
3aKoHa ABOrajpo;

OTIMCHIBATh W XapaKTepU30BaTh TaOIHuHy0 hopMy l[leproanyueckoil cCHCTEMbl XUMUYECKIX DJIEMEHTOB!
pasiuyaTh MOHATHS «TJaBHas moarpynmna (A-rpymma)y» u «rmobounas moarpymnmna (b-rpymma)», Mansie u
OoJbIIKe IEPUOJIbl, COOTHOCUTH 0003HaYeHHUsI, KOTOpBIE UMEIOTCs B Tabnuie «lleproandeckas cucrema
xumuuecknx snemenToB [|. WM. MenneneeBa» ¢ YHCIOBBIMH XapaKTEPUCTHKAMH CTPOCHHS aTOMOB
XUMHYECKHAX DJIEMEHTOB (COCTaB W 3apsj sapa, oOIlee YHCIO DIEKTPOHOB M paclpeeNieHHe UX I0
3JIEKTPOHHBIM CJIOSIM);

KJIacCU(UIMPOBATh XUMHYCCKHE DIIEMEHTBI, HEOPraHWYECKUE BEIECTBA, XUMHUYECKHE peaKIuu (I
YHUCITy W COCTABY YYaCTBYIOIINX B PEAKIINHU BEIECTB, 110 TEIIIOBOMY P DeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIMIME XMMHUYECKHE CBOWCTBA BEILECTB Pa3IMYHBIX KJIACCOB,
MOJTBEPK/asl OINUCAHHE MPHMEPaMH MOJICKYJISPHBIX YPaBHEHHH COOTBETCTBYIONIUX XUMHUECKUX
peaKxiuii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHMOCTH OT WX KadeCTBEHHOTO COCTaBa, BO3MOXKHOCTH
IIPOTEKaHUS XMMUYECKUX ITPEBPALLECHUN B Pa3JIUYHbIX YCIOBHSIX;

BBIUMCIISITH OTHOCUTEIBHYIO MOJIEKYJISPHYI0O M MOJISIPHYIO MAacChl BEIIECTB, MAacCCOBYIO JOJIO
XUMHYECKOTO 3JIeMeHTa 1o (hopMylie COSAMHEHNs, MAacCOBYIO JIONIF0 BEIIECTBAa B PAacTBOPE, MPOBOIUTH
pacy€Thl 0 YPAaBHEHUIO XUMHUUYECKON peaklni;

IMPUMCHATH OCHOBHBLIC OIICpaln MBICIIUTEIbHOMN JACATCIIBHOCTU — aHaJIu3 W CHUHTE3, CPABHCHHC,
00001IeHNe, CUCTeMaTH3aINI0, KIaCCU(UKAIINIO, BBISIBICHHE MPUYNHHO-CIEICTBEHHBIX CBS3eH — IS
W3YYEHUS CBOWCTB BEIIECTB M XUMHUYECKHX PEaKIMi, €CTECTBEHHO-HAYYHBIE METOJbI TO3HAHUSA —
HaOJro/IeHNe, U3MEPEHUE, MOJICIIMPOBAHKE, SKCIIEPUMEHT (peabHbIi U MBICJICHHBIN);

CJIeIOBaTh MPaBUIIAM IIOJIB30BAHUS XMMHUYECKOW MOCYION M J1ab0paTOpHBIM 000pYIOBAaHUEM, a TAKKE
TIpaBHJIaM OOpAIeHHS C BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKIIMSIMHE T10 BBITIOTHEHHIO TA00PAaTOPHBIX
XUMHYECKUX OIBITOB M0 MOJYYCHHIO M COOMPAHHUIO Ta3000pa3HbIX BEIIECTB (BOJOPOJIAa U KUCIOPOa),
IIPUTOTOBJICHUIO PACTBOPOB C ONPEIEIEHHOW MAaCCOBOU J0JIEH paCTBOPEHHOIO BEIIECTBA, IJIAHUPOBAThH
U TPOBOJNUTH XUMHUYECKHE HKCIEPUMEHTHI IO PACIO3HABAHHWIO PACTBOPOB INEIOYEH M KHUCIOT C
MTOMOIIIbIO HHUKATOPOB (JIakMycC, peHondTaIerH, METHIOPAHK U IPYTHE).

K koHmy oOyueHust B9 kJiacce npeiMETHbIE pe3ynbTaTbl Ha 0a30BOM YPOBHE [OJDKHBI OTpakaTb
c(hOpMHUPOBAHHOCTDH y 00YHAIOIIUXCS] YMEHUH:

pacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHX IMOHSITHNA: XUMHUYECKHH 3J€MEHT, aTOM, MOJIEKYJa, HOH,
KaTHOH, aHUOH, IMPOCTOE BELIECTBO, CIOKHOE BEIECTBO, BAJCHTHOCTb, JIEKTPOOTPHULATEIBHOCTS,
CTENEHb OKHCIJICHHSI, XMMHYECKasl peakus, XUMHYECKasi CBs3b, TEIJIOBOM 3P (EeKT peakuuu, MOJb,
MOJISIpHBIH  00BEM, PACTBOP, DJICKTPOJMTHI, HEIIEKTPOIUTHI, IJIEKTPOIUTUYECKAS JAMCCOLUAIINS,
peaKkiud HMOHHOTO OOMEHa, KaTajiu3arop, XWMHUYECKOE paBHOBecHe, OOpaTUMble M HeoOpaThmble
peaKunu, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE PEAKLNHU, OKHCIUTEIb, BOCCTAHOBHUTENb, OKHCICHHE WU
BOCCTaHOBJIGHUE, aJUIOTPONHs, aM(pOTEPHOCTh, XHMHUECKas CBsi3b (KOBaJICHTHAs, HOHHAsI,
MeTaJlJINuecKast), KpUcTajulndeckas pemeéTka, KOppo3Hus METajuIoB, CIUIaBBI, CKOPOCTb XHMHYECKOMH
peakuuu, npeaensHo ponycrumast konuentpanus [1K BemecTsa;

WUTIOCTPUPOBATH B3aHMOCBSI3b OCHOBHBIX XUMHUYECKHUX IOHATHA W NPUMEHATH 3TH IOHATHS IPU
OTIMCAaHWH BEIECTB M UX MPEBPAICHHIA;

UCIIOJIb30BaTh XUMHUECKYIO CUMBOIMKY JUISI COCTaBICHUsT (POPMYIT BENIECTB U YPaBHEHUH XUMUYECKHUX
peaxuuii;

OTIPEZICTISATh BAJICHTHOCTh M CTETEHb OKHCICHHS XMMHYECKHX 3JIE€MEHTOB B COCAMHEHUSIX Pa3TUIHOTO
COCTaBa, IMPHUHAUIKHOCTh BEIIECTB K OIpEneIEHHOMY KIIacCy COEAMHEHHH 1o (opMynaM, BHJ
XUMHAYECKOH CBsI3M (KOBaJICHTHAs, MOHHAs, METAJUIMUECKasi) B HEOPTaHMYECKHX COCIMHEHUSIX, 3apsfl
MOHA 10 XUMHUYECKOU (hopMylie, XapakTep CpeAbl B BOAHBIX PACTBOPAaX HEOPTaHHMUYECKUX COEAMHEHMH,
THIT KPUCTAJUINYECKON PEIIETKH KOHKPETHOIO BELIECTBA;

packpbiBaTh cMbIca [leprnoanueckoro 3akona /. M. Menneneesa nu JeMOHCTPUPOBATh €r0 MOHUMAaHHE!
OIKCHIBATh U XapaKTepH30BaTh TaOnuuHyto ¢popmy [lepronuueckoil CHCTEMbl XUMHUYECKHX JIEMEHTOB:
pasiuyaTh MOHATHS «TJIaBHAs moArpynna (A-rpymma)y» u «rmobounas nmoarpymnmna (b-rpymnma)», Mansie u
OoJbIIIe TIEPHOJBI, COOTHOCHUTh OO0O3HAUCHHS, KOTOPHIE WMEIOTCS B TEPUOIWYECKON Tabiuie, ¢
YHUCJIOBBIMU XapaKTEPHUCTUKAMH CTPOCHHUSI aTOMOB XHMHUYECKHX JJIEMEHTOB (COCTaB M 3apsija aapa,
o0Imee YHCIO DJCKTPOHOB W PACTIPENCIICHHE WX 10 DJICKTPOHHBIM CIIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHUHU CBOICTB 3JIEMEHTOB M MX COEIMHEHUH B IIpejesax MajblX NEpUOIOB U
TJIaBHBIX MOJATPYMII C YI4ETOM CTPOEHUS UX aTOMOB;
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KJIacCU(UIMPOBATh XUMHYCCKHE DIIEMEHTBI, HEOPraHMYECKUE BEIIECTBA, XUMHUYECKHE peakuuu (I
YHCIIy U COCTaBY Y4acCTBYIOIIUX B PEAKIIMU BEILECTB, IO TEMJI0BOMY 3()(eKTy, 110 U3MEHEHUIO CTeIIeHEN
OKHCJICHHSI XUMHUECKHUX 2JIEMEHTOB);

XapaKTepr30BaTh (OMHCHIBATH) OOLIME U CIEUUPUUECKHE XMMUYECKHE CBOMCTBA MPOCTHIX U CIOMHBIX
BEIIECTB, IMOATBEp)KIas ONUCAaHWE INPUMEpPaMH  MOJIEKYJSIPHBIX M HOHHBIX  YpaBHEHHH
COOTBETCTBYIOIIUX XMMUYECKUX PEaKLINH;

COCTaBIISITh YPaBHEHUS SJICKTPOIUTHUECKOW IUCCOIMALUKM KHCIOT, ILIEJIOYeH W CoJiei, TONHbIe H
COKpAIll¢HHbIC YpPaBHEHHS pEAaKLUUl MOHHOrO OOMEHA, YpaBHEHHUs peakUuid, MOATBEPKAAIOLINX
CYLIECTBOBAHUE ICHETUUECKON CBSI3M MEX/y BEILECTBAMH PA3IMYHbIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIHUH TMOCPEJACTBOM COCTABIICHHUS
9JIEKTPOHHOTO OallaHca ATUX PeaKLui;

IPOTHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT HX CTPOCHHUS, BO3MOYKHOCTH IPOTEKAHUS
XUMUAYECKHX MTPEBPAILLCHUN B Pa3JIMUHBIX YCIOBHSX;

BBIYUCIISITH OTHOCHUTEIBHYIO MOJCKYISIPHYIO M MOJSIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JOJIO
XMUMHYECKOT0 JIEMEHTa 10 (OopMyJie COeIUHEHUS, MaCCOBYIO JOJIO BEIIECTBA B PACTBOPE, IPOBOAUTH
pacu€Thl 110 ypaBHEHUIO XUMUYECKON peaKiny;

coOJII0IaTh MpaBHia MOJIb30BAaHUSA XUMHUYECKOH MOCYN0W M TabOpaTOpPHBIM OOOpPYIOBAHUEM, a TAKKe
npaBuiia OOpAIeHHs C BEIECTBAMHU B COOTBETCTBUH C MHCTPYKIUSIMHU T10 BHIMOJHEHUIO JTaOOPaTOPHBIX
XUMHYECKHUX OMNBITOB MO IMOJYYECHUIO U COOMPAHUIO Ia3000pa3HBIX BELIECTB (aMMHaKa M YIJIEKHCIOro
rasa);

NPOBOJMTH PEAKIMH, TOATBEPKAAIONINE KAUueCTBEHHBIH COCTAB Pa3MYHBIX BEIECTB: PAaCMO3HABATDH
OTIBITHBIM TYyTEM XIJIOPWA-, OPOMHI-, HOAHUI-, KapOoHaT-, docdar-, CHUINKAT-, Cynbdar-, THAPOKCUII-
MOHBI, KaTHOHBI aMMOHHS M HMOHbBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHME B BOAHBIX PacTBOPAX
HEOPraHMYECKHUX BEIICCTB;

NPUMEHATh OCHOBHBIE OIEpalMyd MBICIUTEIBHONW AEATENIBHOCTH — aHaJIW3 W CHHTE3, CPaBHEHME,
0000111eHNe, CHCTEMAaTH3aLMIO, BRIABICHNE PUUYNHHO-CICICTBEHHBIX CBA3EH — Ul U3y4YCHUS] CBOWCTB
BEIICCTB M XUMHUUECKUX PEaKIHii, ECTECTBEHHO-HAYUYHbIE METO/IbI IO3HAHMSI — HAOIIOACHUE, U3MEPEHHE,
MOJIEJIMPOBaHKE, SKCIIEPUMEHT (peabHbIN U MBICIICHHBIN).

TEMATHYECKOE IINTAHUPOBAHMUE

8 KVIACC
Ne HanmeHnoBaHnue pa3zenos 1 TeM KomnnuecTBo yacos OnektpoHHbIe (1IH(POBLIE)
n/n MIPOrpaMMBbI Bcero | Konrp. | IIpakr. | oOpa3oBaTenbHbIE PeCypChl
paboThl | paboTHI

Paznea 1. [lepBoHauyajibHbIe XUMHUYECKHE IOHSITHS
1.1 | Xumus — BakHas 007IaCTh 5 2 https://m.edsoo.ru/7f41837c

€CTECTBO3HAHHUS U ITPAKTUYECKOMN

JIeSITEIbHOCTH YeJIOBEKa
1.2 | BemiecTBa ¥ XUMHYECKHE PEAKITNH 15 1 https://m.edsoo.ru/7f41837c
Hroro no paszzaeny 20

Pa3zjnen 2. Baxkneiinmue npeacTaBuTe Il HEOPraHNYECKUX BelllECTB

2.1 | Bo3nyx. Kucnopon. [lonstue 06 6 https://m.edsoo.ru/7f41837¢
OKCHIaX

2.2 | Bomopos.IToHsTHE O KUCIOTAX M COJISIX 8 1 https://m.edsoo.ru/7f41837c

2.3 | Bona. PactBopsl. [Tonsitue 06 5 1 1 https://m.edsoo.ru/7f41837c
OCHOBaHMSIX

2.4 | OCHOBHBIE KJIaCCHl HEOPraHHMYECKUX 11 1 1 https://m.edsoo.ru/7f41837c
COCIUHCHHUHU

Hroro no pasaeny 30

Pasnen 3. Ilepuoauueckuii 3axon u Ilepuoauyeckas cucreMa XuMu4ecKkux 3jiementon . U.
MemnpeneeBa. CTpoenne aToMoB. XumMuueckasi cBsizb. OKMCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKINU

3.1

[Tepuoauueckuii 3aK0H 7 https://m.edsoo.ru/7f41837¢c
Ilepromudeckast CHCTEMa XUMHUYECKHX
aneMmeHToB JI. 1. Menpeneena.

CrpoeHue atoma

3.2

Xumuueckas ¢Bsi3b. OKHCITUTEIBLHO-
BOCCTAHOBHUTCJIBHBIC pCaKIINU

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

HWroro mo pazaey 15 https://m.edsoo.ru/7f41837c

PesepBHOE BpeMst 3 https://m.edsoo.ru/7f41837¢

OBIIEE KOJIMYECTBO YACOB I10 68 4 5

[TPOT'PAMME

9 KJIACC
Ne HanmenoBanwme pa3zienoB u TeM KommgecTBo yacor DnekTpoHHBIE (ITU(POBHIC)
/o MPOTPaMMBI Bcero | Kontp. | Ilpakt. | oOpa3oBaTenbHbIE PECYPCHI
paboThl | paboTHI

Pasjnen 1. BemecTBo M XUMHYeCKHe peakKUMu

1.1 | IoBTOpEHHeE U YriyOJCHNUE 3HAHUI 5 1 https://m.edsoo.ru/7f41a636
OCHOBHBIX pa3JIeJioB Kypca 8§ Kiacca

1.2 | OcHOBHBIE 3aKOHOMEPHOCTH 4 https://m.edsoo.ru/7f41a636
XUMUYECKUX PEaKIUil

1.3 | DaeKTpoIUTHYECKAs TUCCOIHAIIHSL. 8 1 1 https://m.edsoo.ru/7f41a636
XUMHUUECKHE PEaKLMH B PACTBOPAX

Wroro no pazaeny 17

Pa3nen 2. HemeTanjbl M HX cOeTUHEHUS

2.1 | OGmias XxapaKTepUCTHKAa XUMUIECKUX 4 1 https://m.edsoo.ru/7f41a636
anemeHToB VIIA-rpynmnsl. "anorens

2.2 | O0Omas xapaKTepUCTHKAa XUMUICCKUX 6 https://m.edsoo.ru/7f41a636
anemeHTOB VIA-rpynnel. Cepa u eé€
COEIMHEHHUS

2.3 | Obmias xapaKTepUCTHKAa XUMUIECKUX 7 1 https://m.edsoo.ru/7f41a636
anemeHToB VA-rpymisl. A3oT, hochop
U UX COCTMHEHHS

2.4 | OOmiast XapakTepUCTUKA XUMUICCKHX 8 1 2 https://m.edsoo0.ru/7f41a636
anemeHToB [VA-rpynmel. Yriaepon u
KPEMHUH U UX COEIMHEHUS

Hroro mo pazgeny 25

Paszpnen 3. MeTanibl 4 MX COeIMHEHUS

3.1 | O0wmue cBoWCTBA METAJLIOB 4 https://m.edso00.ru/7f41a636

3.2 | Baxknelimue MeTauIbl U UX COSIUHEHUS 16 1 2 https://m.edsoo.ru/7f41a636

Hroro mo pazgeny 20

Pasnes 4. Xumusi H OKpyKaoImas cpeaa

4.1 | BemectBa 1 MaTepualibl B )KU3HU 3 https://m.edsoo.ru/7f41a636
YeioBeKa

HWroro no pasaeny 3

PesepBHOE Bpemst 3 https://m.edso0.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 68 4 7

ITPOTPAMME

KAJIEHJAAPHO-TEMATHYECKOE IINIAHUPOBAHUE
8 KVIACC

Tema ypoka

Jara

W3y4eHUs

OJeKkTpoHHbIE TN POBBIE
00pa3oBaTeIbHBIE PECypChl

1 Hpe,Z[MCT XUMHUHU. PoJIb XMMUHM B )KU3HU YEIIOBEKA.

https://m.edsoo.ru/ff0d210c

2 MeTOI[BI HU3YUYCHHA XUMHN

https://m.edsoo.ru/ff0d227e

3 ArperaTHHe COCTOsIHUA BCIICCTB

https://m.edsoo.ru/ff0d23dc
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https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/ff0d23dc

4 | TIpakTrueckas pabora Ne 1 «IIpaBuiia TEXHUKH https://m.edsoo.ru/ff0d26ca
0€30IacHOCTH U HEKOTOPHIE BUBI padOT B KAaOWHETE
xumum». [Ipakrudeckas padota Ne 2. «Habmronenue 3a
ropsiiel cCBe4om»
S | ®usnueckue SBIEHUs — OCHOBA Pa3JielieHus CMecei https://m.edsoo.ru/ff0d28c8
6 | Ipakriaeckas pabora Ne 3 «AHAIH3 TOUBBD https://m.edsoo.ru/ff0d2a6c
7 | AtomHO-MOJIeKyIsIpHOE YdeHHe. XUMHYECKUE 3IEMEHTBI. https://m.edsoo.ru/ff0d2be8
8 | 3Haku xMMHUecKux drmeMeHToB. Ileproandeckas Tabnuma https://m.edsoo.ru/ff0d2a6c
xumuyeckux 3nemenToB J[.M.Menneneena.
9 XUMHYECKUE Q)opMynH https://m.edsoo.ru/ff0d2d50
10 | Xumuueckue popmysbl. OTHOCHTENBHAS MOJICKYJISIpHAs https://m.edsoo.ru/ff0d2eae
Mmacca.
11 | Xumuueckue popmysibl. MaccoBast 107151 SJIEMEHTA B https://m.edsoo.ru/ff0d323c
BEIIECTBE.
12 | BanentHoCTS https://m.edso0.ru/ff0d350c
13 | BanenrtHocth https://m.edsoo.ru/ff0d5230
14 | Xumuaeckue peakimu https://m.edsoo.ru/ff0d37fa
15 | Xumunueckue ypaBHenus (IToropenue. [IpoBepounas https://m.edsoo.ru/ff0d3al6
pabota)
16 | Xumuueckue ypaBHeHus https://m.edso0.ru/ff0d3b88
17 | Peaxuum paznoxenus. Peakuuu coeuHeHus https://m.edso0.ru/ff0d5708
18 Peakuuu 3amereHus https://m.edsoo.ru/ff0d3f34
19 | Peaxiuu o6mena. IToBTopenue u 060611eHHE TEMBI https://m.edsoo.ru/ff0d40c4
20 | KourponbHas padora Ne 1 o reme «HavanbHble OHATHS U https://m.edsoo.ru/ff0d4290
3aKOHBI XMMHI)
21 | Bosayx u ero cocTan https://m.edsoo.ru/ff0d448e
22 | Kucnopon https://m.edsoo.ru/ff0d4614
23 | Tlpaktuueckas pabora Ne 4 «Iloyuenue, coOupaHue u https://m.edsoo.ru/ff0d497a
pacro3HaBaHue KUCIOPOIa»
24 | Oxcuzsl https://m.edsoo.ru/ff0d4790
25 | Bonopon https://m.edsoo.ru/ff0d4c4a
26 | Ilpaktuueckas padora Ne 5 «Iloyuenune, coonpanue u https://m.edsoo.ru/ff0d4ae2
pacro3HaBaHKe BOJIOPOJIa»
27 | Kuciorsl https://m.edsoo.ru/ff0d4dd0
28 | Comu https://m.edsoo.ru/ff0d4dd0
29 | KosnuuecTBo BelecTsa https://m.edsoo.ru/ff0d50d2
30 | KonmuecTBo BeriecTBa https://m.edsoo.ru/ff0d4dd0
31 | MonsipHEIi 06BEM ra3oB https://m.edsoo.ru/ff0d4f42
32 | PacuéThl 10 XMMUYECKMM YPAaBHEHHSIM https://m.edsoo.ru/ff0d542e
33 | PacuéThl 10 XMMUYECKMM yPAaBHEHHUSIM https://m.edsoo.ru/ff0d55a0
34 | Bomga. OcHoBauwus https://m.edso0.ru/ff0d5708
35 | Pacteopsl. MaccoBast /10151 pacTBOPEHHOTO BEILECTBA https://m.edsoo.ru/ff0d587a
36 | IIpaktuueckas padora Ne 6 «[IpuroroBieHue pacTsopa ¢ https://m.edsoo.ru/ff0d59e2
3aJIAaHHON MAacCOBOM JI0JIel PACTBOPEHHOIO BELIECTBAY
37 | O0oO01EeHrEe U cucTeEMAaTH3AIMAS 3HAHUN 110 TEME https://m.edsoo.ru/ff0d5b40
«BaxHeillue npeacTaBUTeN HEOPraHMYECKUX BEILIECTB.
KoJinuecTBEHHbIE OTHOLICHHUS B XUMHUM
38 | Konrponbnas padora Ne 2 o Teme «Bakneiimue https://m.edsoo.ru/ff0d5eba
[PE/ICTABUTENN HEOPTAHMYECKUX BEIIECTB.
KosnuecTBeHHbIE OTHOUICHHUS B XUMHUK
39 | Oxcmpl, X KnaccH(UKAINUs U XMMHUECKHE CBOHCTBA. https://m.edsoo.ru/ff0d6342
40 | Ocnopanus, ux K1accuduKaIMs 1 XMMUYECKHE CBOHCTBA https://m.edsoo.ru/ff0d664e
41 | KucnoTsl, uX KnaccuuKamys ¥ XMMIIECKHE CBOMCTBA https://m.edsoo.ru/ff0d664e
42 | KucnoTsl, NX K1accu(uKamys ¥ XMMIIECKHE CBOMCTBA https://m.edsoo.ru/ff0d67ca
43 | Comu, ux knaccuduKanms 1 XMMHYECKHE CBOICTBA https://m.edsoo.ru/ff0d67ca
44 | Conu, ux knaccuuKaIUs 1 XUMUYECKUE CBOHCTBA https://m.edsoo.ru/ffOdfee2
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45

I'eneTHdeckas CBS3b MEXITy KIacCaMH HEOPTAHHMUECKUX
COEIMHEHU

https://m.edsoo.ru/ffOdfee2

46

[pakTuueckas padora Ne 7. Pernenne sxcriepuMeHTaTbHBIX
3aaa4 1o TeMe «OCHOBHBIE KJIACChl HEOPTaHUYECKUX
COETMHECHUID)

https://m.edso0.ru/00ad9474

47

O00011IeHNE U CHCTEMATH3aLMs 3HaHN 110 TeMe «OCHOBHEIE
KJIACCHI HEOPTaHUYECKHUX COCIMHCHUIN

https://m.edsoo.ru/00ad9b7c

48

Kontponbnas padora Ne 3 o Teme «OCHOBHBIE KIIacChI
HEOPraHMYEeCKUX

https://m.edsoo.ru/00ad9a50

49

EcrtecTBeHHbBIE ceMelicTBa XUMHUYECKHUX DJIEMEHTOB.
AmdoTepHOCTh

https://m.edsoo.ru/00ad9cb2

50 | OrkpsITHE MEepHomHUecKoro 3akoHa JI. 1. MenieneeBbM https://m.edsoo.ru/00ad9ela
51 | OcHoBHBIE CBENEHNUS O CTPOSHNH ATOMOB https://m.edsoo.ru/00ad9ffa
52 | Ctpoenue >1eKTPOHHEIX 0607104eK aTOMOB https://m.edsoo.ru/00ada52c

53

[Teprnonndeckas cucTeMa XMMHIECKUX 3JIEMEHTOB
J.M1.MenneneeBa

https://m.edsoo.ru/00ada52c

54

XapaKTCpI/ICTI/IKa XHUMHUYCCKOT'O 3JICMCHTA I10 €TI0
TIOJIOKCHHUIO B HCpHOI[H‘lCCKOﬁ CHCTCMC

https://m.edsoo.ru/00ada342

55

XapaKTepI/ICTI/IKa XHUMHUYCCKOT'O 3JICMCHTA I10 €Iro
TIOJIOKCHHIO B HCpHO,I[H‘IGCKOfI CUCTCMC

https://m.edsoo.ru/00ada6bc

56

3HavYeHHE MEPUOIUUECKOTO0 3aKOHA U TIEPUOIUIECKOM
CHUCTEMBI XUMHUYecKkux 31eMeHToB [[.M.MeHieneera

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

57 | NonHas xuMHUdecKas CBSI3b https://m.edsoo.ru/00ada96e
58 | KoBayleHTHAs XUMHUYECKas CBSI3b https://m.edso0.ru/00adaab8
99 | KoanenTHas HemoJsipHas U MOJsApHas XUMUYECKas CBA3b https://m.edsoo.ru/00adac34
60 | Merammueckas XuUMHUYECKast CBA3b https://m.edsoo.ru/00adaab8
61 | Crenens oxucnenus https://m.edsoo.ru/00adaab9

62

OKHCIUTEIbHO-BOCCTAHOBUTEIIHHBIC peaKknuu

https://m.edsoo.ru/00adae28

63

O0006111eHEe ¥ CHCTEMATH3AIIMS 3HAHUI IO TEMaM
«ITepnoanyeckuii 3aKOH U MEPUOJUYECKAS] CUCTEMA
xumuyeckux 3neMeHToB J[.M.Menaeneea. CtpoeHue
atoMa» M «XuMmudeckas cBa3b. OKUCIUTEIBHO-
BOCCTAHOBHUTEJIHHBIE PEAKITII

https://m.edsoo.ru/00adb076

64

Konrtponbnas padora Ne4 o temam «Ilepuoguueckuii 3aKoH
U IIEPHOANYECKasl CHCTEMa XUMHUECKUX 3JIEMEHTOB
A.1.MenneneeBa. CTpoeHne aroMay U «XUMHIECKas CBS3b.
OKHCIUTETHHO-BOCCTAHOBUTENHHBIE PEAKITUI

https://m.edsoo.ru/00adb076

65

Hrtorosoe noBropeHue

https://m.edsoo.ru/00adh486

66

HroroBoe IOBTOPCHUC

https://m.edsoo.ru/00adb33c

67

HTorosas KOHTpoJbHAs paboTa

https://m.edsoo.ru/00ad9cbh2

68

AHanu3 KOHTPOJILHOH paboThl. [logBeIenne nToros roga

https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
9 KJIACC
Ne Tema ypoka Hara DneKTpoHHbIE U(POBBIE
n/n n3yueHus | 00pa3oBaTelbHBIC PECYPCHI
1 | Knaccudukanus HEOpraHUIEeCKUX BEIIECTB U UX https://m.edsoo.ru/00adb59e

HOMEHKJIaTypa

2 | Kiaccubukanusi XUMHUYECKAX PEAKIHI 110 PAa3THIHBIM https://m.edsoo.ru/00adb6b6
OCHOBAHUSIM

3 | Knaccupukanust XUMH4eCKUX peakiuii Mo pa3InaHbIM https://m.edsoo.ru/00adb7e2
OCHOBAHUSIM

4 | IousTre 0 cCKOPOCTH XMMHYECKOi peakiu. Karanus. https://m.edsoo.ru/00adbac6

S | [ToHsATHE O CKOPOCTH XUMMYECKOM peakiuu. Karamus.

6 SHCKTpOHI/ITI/I‘ICCKaﬂ JVICCOLIMAIIUSA httpS://m.edSOO.rU/OoadbeO

7 | OcHOBHBIE TIOJIOKEHUSI TEOPHUHU ITCKTPOITUTUICCKOM https://m.edsoo.ru/00adbe9a

muccormarun (TO]1)



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
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8 | XuMmuuecKkue CBOMCTBA KHCIIOT B CBETE TEOPUH https://m.edsoo.ru/00adc28c
AIICKTPOIIUTHICCKON TUCCOIUAIIUH

9 | Xumuueckre CBOWCTBA KUCIIOT B CBETE TCOPHH https://m.edsoo.ru/00adcade
AICKTPOIUTHICCKOM AUCCOLIHAIIMI

10 | XumMudeckne cBOMCTBA OCHOBAHMI B CBETE TEOPHH https://m.edsoo.ru/00adcd68
AIICKTPOTIUTHIESCKON TUCCOITUAIITH

11 | Xumuyeckue CBOKMCTBA CONel B CBETE TEOPUU https://m.edsoo.ru/00add448
AICKTPOIUTHICCKOM AUCCOLHAIIHH.

12 | IMousitue o TUIPOJIH3E COJIEH. https://m.edsoo.ru/00add5d8

13 | [paktuyeckas padora Nel. Perenue skcrepiMeHTaIBHBIX https://m.edsoo.ru/00add8b2
3aj1a4 10 TeMe «JCKTPOIUTHYCCKAS TUCCOIHAIIHN

14 | O6oOIIeHNe U CHCTeMATH3AIINs 3HAHHI 110 TeMe https://m.edsoo.ru/00add9d4
«XHUMHYECKHE PEAKIMU B PACTBOPAX JIEKTPOIHUTOBY

15 | Konrponbhas pabota Nel mo teme «XMMHUYECKHE PEaKIny B https://m.edsoo.ru/00addd12
pacTBOpax SIEKTPOIUTOBY

16 061113;1 XapaKTEPUCTHUKA HEMETAJIIOB httpS://m.edSOO.rU/Ooaddbfa

17 | O6mras xapakTepucTrka 31eMeHToB VIIA rpymmsr — https://m.edsoo.ru/00addec0
raJoreHoOB

18 | Coemunenns ranoreHos https://m.edsoo.ru/00addfe2

19 | Ipakrtuyeckas pabora Ne2. «/3yueHre CBOMCTB COSIHOM https://m.edsoo.ru/00ade104
KHCIIOTBD)

20 | OOusist XapakTepucTHKa d1eMeHTOB VI A - XaJIbKOT€HOB. https://m.edsoo.ru/00ade348
Cepa

21 | CepoBonopon u cymb(uibI https://m.edsoo.ru/00ade488

22 KI/ICHOpOI[HI)Ie COCTMHEHHUSI CEePBI https://m.edsoo.ru/00ade64a

23 | Ilpaktuueckas pabora Ne3. «/3y4yenue cBOHCTB cepHOi https://m.edsoo.ru/00ade64a
KHCJIOTBD)

24 | O6mIast XapaKTePUCTHKAa XAMUYIECKUX JIEMEHTOB VA https://m.edsoo.ru/00ade802
rpynnsl. A30T

25 | Ammuak. Conmy aMMOHHS https://m.edsoo.ru/00adea28

26 | Ilpaktuueckas padora Ne4. «IlonyueHne aMmmuaka u https://m.edsoo.ru/00adec8a
HU3yUYEHHUE €TO CBOMCTBY

27 | Kucnopocoepskaliie coeMHEHHs a30Ta. https://m.edsoo.ru/00adec8a

28 | Kucnopocoaepskaniie coeMHEHHs a30Ta. https://m.edsoo.ru/00adeea6

29 (I)oc(l)op U €r0 COCAUHEHUS https://m.edsoo0.ru/00adf004

30 | O6mas xapakTeprcTiKa eMeHToB [V A- rpymisl. https://m.edso0.ru/00adf180
Yraepoj.

31 Kchopoz[coz[epmamHe COEJIMHEHHUs yIiepoia https://m.edso0.ru/00adf306

32 | Tlpaktuueckas padora Ne5. «[loyueHue yriekucioro rasa https://m.edso0.ru/00adf518
1 U3Y4YEHUE €r0 CBOMCTBY

33 | YrneBomopos! https://m.edso00.ru/00adf68a

34 | Kucnoposcozepaline OpraHidecKue COeIMHEHUs https://m.edso00.ru/00adfc20

35 erMHI/Iﬁ U €r0 COeIUHEHUS https://m.edsoo.ru/00adfd9c

36 | CumukatHas MIPOMBITIUICHHOCTh https://m.edsoo.ru/00adfebe

37 | TlonyueHne HeMeTAILIOB https://m.edso0.ru/00ae006¢

38 | Monyuenne BaxHEHIINX XUMUYECKUX COEMHEHHIT https://m.eds00.ru/00ae027e

39 | O6o6ueHne 10 Teme «HeMeTaluIbl U UX COSIHMHEHUSD https://m.edsoo.ru/00ae054e

40 | Kontponbnas padota Ne2 mo teme «Hemeramsl 1 ux https://m.edsoo.ru/00ae080a
COCTMHCHUSD)

41 | Tonoxxenne metaiwioB B [lepronuyeckoii cucreme, https://m.edsoo.ru/00ae0bf2
CTPOCHHE aTOMOB U KPHUCTAILIOB

42 | O6mme xuMuIECKHe CBOMCTBA METAIIIOB. https://m.edso00.ru/00ae0e18

43 | O6mas xapakTepuCTHKA IETOYHBIX METAIIOB https://m.edso0.ru/00ae103e

44 | O6mas xapakTepuCTHKA IIETOYHBIX METAIIOB https://m.eds00.ru/00ae1156

45 | O6mas xapakTepuCTHKA ILEI0OYHO3EMELHEIX METAIOB https://m.eds00.ru/00ae1156

46 | O6mas xapakTepHCTHKA IEIOYHO3EMEeNIEHEIX METAIIOB https://m.eds00.ru/00ae1278

47 | JKécTkocTb BOJIBI M CIOCOOBI €8 yCTpaHEeHH ! https://m.edsoo.ru/00ae14b2
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48 | TIpaxTrueckas padbora Ne6. «ITomydeHne KeCTKOH BOIBI K https://m.edsoo0.ru/00ael4b2
CIIOCOOBI €€ yCTpaHEHUS»

49 AJIOMAHAM U €r0 COeTUHEHUS https://m.edsoo.ru/00ael5e8

50 | %Keneso u ero COEINMHEHUSA https://m.edsoo.ru/00ae15e8

91 | XKeneso u ero coeauHeHus

52 | Ilpaktuueckas padora Ne7 «Pemienue sKkcriepuMeHTaIbHBIX https://m.edso0.ru/00ae1886
3a1a4 110 TeMe «MeTanibh»

53 Koppo3ust MeTaioB u criocoOb! 3aIUThI OT Hed https://m.edsoo.ru/00aelae8

94 | Merannsl B npupose. CriiaBbl METAJLIOB https://m.edsoo.ru/00aelc64

95 | Merammsl B pupone. [ToHsTHE 0 MeTamTyprun https://m.eds0o.ru/00aelc64

96 | O6061menne 3HaHMI MO TeMe «MeTamb https://m.eds00.ru/00ae1d86

57 | KontponbHas pabora Ne3 10 Teme «MeTalibh» https://m.edso0.ru/00ae35e6

58 | Xumuueckas opraHu3anys MIAHETH 3eMIs

99 | Oxpana okpysKaromiei cpebl OT XMMHYECKOTO 3arpsA3HEHHSL. https://m.edsoo.ru/00ae3de8

60 | Bemecrna https://m.eds00.ru/00ae1750

61 | Xumuueckue peakuuu

62 | OcHoOBBI HeOpraHUUeCKO# XUMUM

63 | OcHOBEI HEOPTaHWYECKOW XMMHUHU https://m.edso0.ru/00ae3f50

64 | TloBropenue u 0006IIeHKE 1O TeMme. [loAroToBKa K https://m.edso0.ru/00ae4270
KOHTPOJIbHOH padoTe

65 | KonrponbsHas pabora Ne4 «Torosas o Kypcy OCHOBHOI https://m.edso0.ru/00ae4270
IIKOJIBDY

66 | Amamm3s konTponsHOit pabotsl. IloaBeaeHNE HTOTOB roza. https://m.edsoo.ru/00ae0d0a

67 HOBTOpCHI/Ie TeMbl «MeTalibhy https://m.edsoo.ru/00adb33c

68 | IMosropenue Tembl «HemeTamib» https://m.edso00.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 68

OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JUISA YYEHUKA

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLUECCA

Xumus, 8 kinacce/ ['abpuensa O.C., Octpoymos WU.I'., CnagkoB C.A., AknnonepHoe o0rmiecTBo «3aarenscTBo
«IIpoceemienney;
Xumwst, 9 kinace/ [abpuensia O.C., Octpoymos W.I'., Cragkos C.A., AkiimoHepHoe o0miectBo «M31aTenscTBo
«ITpocenienue»

METOJUYECKUE MATEPHAJIBI JIJIS1 YYUTEJISA
BBenure nannasie

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
bubmuoreka LIOP
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