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IHOACHUTEJIbBHAS 3AIINCKA

[IporpaMmMa o XMMHHM Ha YPOBHE OCHOBHOI'O OOIIET0 0O0pa3oBaHUs COCTABIEHA HA OCHOBE
TpeOOBaHUH K pe3y/IbTaTaM OCBOSHHUS OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIET0
oOpasoBanms, npencraBieHHbIXx B ®I'OC OOO, a Takxke Ha OCHOBE (enepalibHOM padouei
MporpaMMbl BOCIIUTAHUSA U C Y4E€TOM KOHIICTIIMHM MPENoIaBaHusl yueOHOTO npeamera «XuMus» B
oOpa3oBarenbHbIX opranu3aiusiax Poccuiickoit deaepanum.

[IporpaMmma 1o XuMmuH Aa€T TPEICTABICHHE O LEsIX, OOIICH CTpaTreruu OOYyYeHHS,
BOCIUTAHMSI W Ppa3BUTHUA OOYy4yalOUIMXCS CpPEICTBAMU Y4eOHOro MpelMeTa, YCTaHaBJIMBACT
00s13aTeNIbHOE MPEIMETHOE COJEp)KaHHe, MPeIyCMaTpUBACT paclpeseieHue €ro 1o KiaccaM |
CTPYKTYpUPOBaHHUE TI0 pa3jiesiaM U TeMaM MPOrpaMMBbl 110 XUMHUU, OMPeNesieT KOTMUYEeCTBEHHbIE 1
KaueCTBEHHBIC XapaKTEPUCTHKU COJIEpPkKaHUS, PEKOMEHJIYEMYIO TMOCIEI0BATEIHLHOCTh H3YUYECHHS
XUMHH C Y4ETOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€l, JIOTMKH y4yeOHOro mpoliecca,
BO3PACTHBIX OCOOCHHOCTEW OOYUaroMMXCsl, ONMpPEeAesieT BOZMOKHOCTH MpPEAMETa ISl pealn3aiuu
TpeOoBaHUN K pe3yabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeilbHOW MNPOrpaMMbl Ha YpOBHE
OCHOBHOTO 00IIIero 00pa3oBaHMs, a TAKKE TPEOOBAHU K pe3yabTaTaM O0yUYeHHs XUMUU Ha YPOBHE
1enei u3ydeHWs TMpeaMeTa M OCHOBHBIX BHJAOB y4eOHO-IIO3HABATEIbHOW JESATENIbHOCTH
00yJaromerocs Mo OCBOCHUIO YIeOHOTO COJICPIKAHMSL.

3HaHME XUMHUH CIIY’)KUT OCHOBOHM A (pOpMHpPOBAHUS MHUPOBO33PEHHUs 00Yy4arOIIerocs, ero
MPEJICTABICHUA O MAaTePHAIILHOM EIMHCTBE MHUPA, BAKHYIO POJIb UTPAIOT POPMUpPYEMbIC XUMHUEH
MIPEJICTABJICHUS] O B3aMMOIIPEBPALICHHUSIX YHEPTHH U 00 HBOJIOLUU BEIIECTB B MPUPOE, O MyTAX
pemieHus ra00ambHBIX  TPOOJIEM  YCTOMYMBOTO  Pa3BUTHSl  YEJIOBEYECTBA —  CHIPHEBOM,
SHEPreTHUECKOH, MUILEBOM U HKOJIOTMYECKOI 0€30acHOCTH, MPoOIeM 3ApaBOOXPAHEHUS.

N3ydenune xumuu:

CIOCOOCTBYET peajn3alii BO3MOXKHOCTEH ISl caMOpa3BUTUSL U (OPMUPOBAHUS KYJIbTYPHI
JMYHOCTH, €€ 001el 1 QyHKIIMOHATEHOW TPAaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMHUPOBAHHE MBILIUICHUS U TBOPUECKUX CIIOCOOHOCTEN O0y4arouuxcs,
HaBBIKOB WX  CaMOCTOSITEJIbHOM  y4eOHOM  JESATENHbHOCTH,  JKCIEPUMEHTAIBHBIX |
UCCIIEIOBATENICKUX yMEHUN, HEOOXOJUMBIX Kak B TIOBCEAHEBHOW KH3HH, TaK MU B
po¢eCCUOHAIBHON JIEATETFHOCTH;

3HAKOMHT CO CIIelU(UKON HAyYHOTO MBIIIJICHHS], 3aKIa/IbIBAET OCHOBBI I[EJIOCTHOTO B3TJIsAa
Ha EJIWHCTBO TPHUPOABI W YEIIOBEKa, SIBJISETCS OTBETCTBEHHBIM JTanmoM B (OPMHPOBAHUH
€CTECTBEHHO-HAYYHON TPAMOTHOCTH O0YYarOIINXCS;

crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-HAYyYHBIM
3HaHUSAM, K TIPUPOJAE, K UEJIOBEKYy, BHOCHUT CBOM BKIaJ B OKOJOTHYEeCKOoe 00pazoBaHUE
o0y4Jaronmxcs.

JlanHble HampaBieHHS B OOYYEHHH XMMHHM OOECTIeUMBAIOTCA CHEHH(PUKON CcolepiKaHus
y4eOHOT0 TIpeAMETa, KOTOPBINA SIBIIAETCS TMEJAarorudecky aJanTHPOBAHHBIM OTpaK€HHUEM 0a30BOit
HayK{ XMMUU Ha OTNPEIETIEHHOM 3Tare €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOIO oOmIero oOpa3oBaHMs OPHUEHTHUPOBAH Ha OCBOEHHE
00yYaIOIUMUCST CUCTEMBI TIEPBOHAYATBHBIX MOHATHH XMMHH, OCHOB HEOPTaHMYECKON XUMHH U
HEKOTOPBIX OTJIETBHBIX 3HAUUMBIX TIOHSITHH OPTaHMYECKOU XUMUHU.

CtpykTypa coaepaHusl MPOrpamMMbl MO XUMHH c(HopMHpOBaHa Ha OCHOBE CHUCTEMHOTO
moaxonaa kK e€ wm3ydenuto. Cojep’kaHHWe CKIIAJIBIBAETCS W3 CHCTEMBI TMOHATHA O XWMHYECKOM
AJIEMEHTE U BEIIECTBE M CHCTEMBI MIOHATUN O XUMUYECKOH peakuuu. O0e 3TU CUCTEMBI CTPYKTYPHO
OpraHWU30BaHBl MO TMPHUHIUITY IOCIEAOBATEIIPHOTO Pa3BUTHS 3HAHWM HAa OCHOBE TEOPETUUECKHX
MPEACTABICHUI pa3HOTO YPOBHSI:

— aTOMHO-MOJICKYJISIPHOT'O YYCHHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XHUMUH;

— YUEHHSI O CTPOCHHUH aTOMa U XUMUYIECKOM CBS3H;



— MpeCTaBICHUH 00 MEKTPOIUTUYECKON IMCCOLUAIMH BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHUS pPACCMATPUBAIOTCA HAa OCHOBE SMIIMPUYECKH IMOJIYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IMOCIEIOBATEIBHO OT OJHOTO YPOBHS K JIPYTOMY, BBIIIOJHSIS
GyHKIIMN OOBSICHEHHS M MPOTHO3UPOBAHUS CBOWMCTB, CTPOCHUS U BO3MOXKHOCTEH MPAaKTUYECKOTO
MIPUMEHEHUS U MOTYYCHUS U3y4aeMbIX BEILECTB.

OcBoeHue MPOrpaMMbl MO XHMHH CIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKOM COCTaBIIAIOIIEW HAay4HOM KAPTUHBI MHpa B JIOTMKE €€ CHCTEMHOW IPUPOJBI,
LIEHHOCTHOT'O OTHOIIECHMS K HAy4YHOMY 3HAHHUIO M METOJAaM IO3HaHMs B Hayke. M3yueHue Xxumuu
MPOUCXOIUT C MPHUBJICYCHUEM 3HAHUHN U3 paHee M3YUYEHHBIX y4eOHBIX MpeaMeToB: «OKpyKaromui
Mup», «buonorus. 5—7 knacce» n «duszuka. 7 Kimacey.

[Tpy M3yyeHnn XUMUH MPOUCXOAUT (POPMUPOBAHUE 3HAHUN OCHOB XMMHYECKON HAyKH Kak
00JacTh COBPEMEHHOT0 €CTECTBO3HAHMS, IPAKTUUECKON IeATeIbHOCTH YeJIOBeKa U KaK OJHOTO M3
KOMIIOHEHTOB MHPOBOW KYyJIbTYpHl. 3ajada y4eOHOro MpeaMera COCTOUT B (HOPMHUPOBAHHUU
CUCTEMbl XMMHUYECKUX 3HAHUW — BaKHEHIIUX (PaKTOB, MOHATHUN, 3aKOHOB M TEOPETHUYECKHX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHMI MHUPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B
MPHUOOIIEHNN K HAYYHBIM METOJaM MO3HAHUS MpPU M3YyYCHHH BEIIECTB U XUMHUYECKHX pPEaKkiui, B
GOpMUPOBaHMHM W PA3BUTHUHM IIO3HABATEIBHBIX YMEHUH ¥ WX TPUMEHEHUU B Yy4eOHO-
MO3HABATEIBbHON U Yy4eOHO-HCCIIEIOBATENIbCKON NEATEIbHOCTH, OCBOGHUHM MpPaBHII 0€30IacHOro
0OpalIeHus C BEIIECTBAMHU B TIOBCEIHEBHOW KHU3HH.

[Ipy m3yuyeHUHn XUMHUH Ha ypPOBHE OCHOBHOTO oOIIero oOpa3oBaHHS Ba)XHOE 3HAUYCHUE
npuoOpenn Takue e, Kak:

— (QopMHUpOBaHUE WHTEIEKTYaJIbHO PA3BUTON JTUYHOCTH, TOTOBOW K camMooOpa3oBaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEIIbHOMY MIPUHATHIO PEIICHUH, CIOCOOHON aJalTUPOBATHCS K OBICTPO
MEHSIOUIUMCS YCIIOBUSIM JKU3HU;

— HampaBJICHHOCTh OOYYEHHs HAa CHCTEMAaTHYeCKOe TMPHOOIIEeHHEe OOyJaromuxcs K
CaMOCTOSITENTLHOM MMO3HABATEIbHOM NESTEIBHOCTH, HAYYHBIM METO/aM IMO3HaHUs, (OPMUPYIOLTUM
MOTHBAIUIO M Pa3BUTHE CIIOCOOHOCTEH K XHUMHUU;

— obecrieyeHne YCIOBUM, CHOCOOCTBYIOUIMX MPUOOPETEHHIO OOYYAIOUIMMUCS —OIbITa
pa3HoOOpa3HOW JeATEIbHOCTH, IMO3HAHUS U CAaMOIIO3HAHUS, KIIIOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIHH ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHHE JIJISl PA3JIMYHBIX BUJOB JI€ATEIbHOCTH;

— ¢dopmupoBanue oOmeld GyHKIIMOHATIBLHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
quclie YMEHUN OOBACHATH U OIICHUBAThH SIBICHUS OKPYXKAIOIIETO MUPA, UCTIONB3YS 3HAHUS U OIBIT,
MOJTYYEHHBIC MPU U3YyYEHUU XUMUU, TPUMEHATh UX TIPHU PEIICHUU TPOOJIEM B MTOBCETHEBHON KU3HU
U TPYZIOBOU IEATENBHOCTH;

— (opMupOBaHHE y OOY4YaIOIIUXCSI TYMAHUCTUYECKUX OTHOIICHWH, TOHUMAHUS IIEHHOCTH
XUMHUYECKUX 3HAHUU M7 BBIPAOOTKH SKOJOTHUECKH IeJecoo0pa3HOro MOBEAeHUS B OBITY U
TPYAOBON JAEATENBHOCTH B ILENSAX COXPAHEHHUS CBOETO 3JI0POBbSI M OKPYXKAKOIIEH TPUPOIHON
Cpelibl;

— pa3BUTHE MOTHBAIMHM K OOYYEHHIO, CIOCOOHOCTEM K CAMOKOHTPOJIIO M CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOEHMs OOIIEUeNOBEUYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduss 1 HaNpPaBICHHOCTH JlalbHeHIIero ooyueHusl.

OOmee yuCcIO 4acoB, OTBEAEHHBIX Ul M3YYEHHUS XMMHUHM HAa YPOBHE OCHOBHOTO OOIIETro
oOpaszoBanwms, coctaBisgeT 136 gacoB: B 8 kiacce — 68 dacoB (2 Jaca B Hezelnmo), B 9 kiacce — 68
4acoB 2 yaca B HEJIEINIO).



COJAEPKAHUE OBYYEHUA

8 KVIACC

ITepBoHavajbHBIE XMMHYECKHE TOHATHS

[Ipeamer xumuu. Ponb XMMHUM B KU3HM 4YelOBEeKa. XUMHUS B CUCTEME HayK. lTema u
BenlecTBa. GU3NYECKUE CBOMCTBA BEIIECTB. ArperatHoe coctosiHue BeuiecTs. [lonsaTue o meromax
[03HaHUs B XuMuK. YucTele BeniectBa U cMecH. CriocoObl pasieneHust cMeceil.

ATOMBI U MOJIEKYJIBI. XMMHUYECKHE 31€MEHThI. CUMBOJIBI XUMUYECKUX 3J1€MEHTOB. [IpocThie
U CJIO’KHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckas Gopmyina. BageHTHOCTP aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA
cocraBa BeniecTB. OTHOCUTENbHas aToOMHasg Macca. OTHOcUTENbHAas MOJIEKYJSIpHAs Macca.
MaccoBast 1011 XMMHUYECKOT'0 3JIEMEHTA B COEIMHEHHUU.

Komnuectso Bemecrsa. Monb. MossipHast macca. B3auMOCBsI3b KOJIMYECTBA, MAaCChl U YUCIIA
CTPYKTYPHBIX €IUHHII BemiecTBa. Pacuérel mo opMynamMm XMMHUECKUX COSAMHEHHH.

dusnyeckue M XUMHUYECKUE SIBICHHA. XUMHUYECKas peakuus M €€ IPU3HAKU. 3aKOH
COXpaHEHHsS MacChl BENIeCTB. XHMMHUYECKHe ypaBHeHHA. Kimaccupukamuss XMMHYECKHX pPeaKIuii
(coemuHeHuUs, pa3IoKEeHHS, 3aMeIeHUs, 0OMEHA).

Xumuueckuii IKCnepumMenm:

3HAaKOMCTBO C XMMHYECKOH IMOCYAOH, MpaBujiaMu paOoThl B jabopaTopuu U NpHUEMaMU
oOpareHust ¢ JIabopaTOPHBIM OOOPYIOBaHUEM, HW3YUYCHHE M OINUCaHUE (U3MYECKHX CBOHCTB
00pa3lloB HEOPraHMYECKUX BEILECTB, HaOmoneHue (u3ndeckux (IJIaBlIeHUEe BOCKA, TasHUE JIbJA,
pacTupaHue caxapa B CTYIIKE, KUIIEHHUE M KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOpPEHHE CBEYH,
IIPOKAJIMBAHUE MEIHOW MPOBOJIOKH, B3aMMOJEHCTBHE MeJa ¢ KMCIOTOW) SIBJICHUH, HaOII0/IeHUE U
ONHMCaHUE MPU3HAKOB NMPOTEKAHUS XUMHYECKHMX DPEaKIHUil (pa3joKeHue caxapa, B3aUMOJIECHCTBUE
CepHOM KHCIOTBI C XJOpUIOM Oapus, pasnoxenue ruapokcuzna menu (ll) mpu HarpeBanuw,
B3aMMOJICHCTBHE XkKene3a ¢ pactBopoM coiu menu (I1), n3ydenne cnocoOOB pa3iesieHus CMEeCeid: ¢
[IOMOILbI0 MarHuTa, (WIbTPOBAHHUE, BbIIApUBAHHUE, TUCTWUIALMS, XpoMmarorpadus, npoBeJeHHUE
OYUCTKM TIOBAPEHHOW COJM, HAOJIOJIEHWE M ONHCAHWE pEe3ylIbTaTOB IPOBEJIEHUS OIBITA,
WITIOCTPUPYIOIIET0 3aKOH COXPAHEHUs MacChl, CO3/JaHUE MOJieNieil MOJIeKyIT (IIapOCTEPIKHEBBIX ).

Baxuelilue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Boznyx — cmech rasos. CocraB Bo3ayxa. Kuciaopon — 2JIEMEHT M IPOCTOE BELIECTBO.
Haxoxpaenue kuciopoaa B mpupoje, pU3NYecKue M XMMHUUYECKHE CBOICTBa (peaklUu TOPEHHS).
Oxcunpl. [lpumenenune xkucinopoga. CrnocoObl MOMyYeHHMsT KHUCIOpoJa B JIabOpaTopuu U
npoMbliieHHocTH. KpyroBopor kucnopoga B mnpupoge. O30H — auioTponHas MoauduKkanus
KHCIIOpOJIa.

TermoBoit 3(@exT XUMHUYECKOW peakuuu, TEePMOXUMHUYECKHUE YpaBHEHUS, D5K30- H
SHAOTEPMHUUYECKUE peakuuu. TOIUIMBO: yrolb M MeETaH. 3arps3HEHUE BO3JyXa, YCHIECHUE
napHUKOBOro 3¢ (deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonopon — snemenT u npocroe BemecTBo. HaxoxaeHre Bogopoaa B mpupoe, Gpusndeckue
U XMMHUYECKHE CBOMCTBA, MPUMEHEHUE, CIOcOoObI nonyyeHus. Kucnoter u conu.

MonsipHblii 00bEM ra3oB. Pacu€Tbl 1o XUMHUUECKUM YpaBHEHUSIM.

®usnueckue cpoWcTBa BOoAbl. Boma kak pactBopurens. PactBopbl. HaceimeHneslie u
HEHaCBILIEHHBIE pacTBOPHI. PacTBOpUMOCTH BelIecTB B Bozie. MaccoBast 10J1s1 BEILIECTBA B PACTBOPE.
Xumuyeckue cBoicTBa BoAbl. OcHOBaHMs. Ponb pacTBOpOB B MPUPOAEC M B KU3HHM YEIIOBEKA.
Kpyrosopot Bozs! B ipupojie. 3arpsi3HEHHE NPUPOAHBIX Bo. OXpaHa U OYMCTKA IPUPOJHBIX BOJ.

Knaccudukanust Heopranmdeckux coenuHennit. Oxcuapl. Kimaccudukamumss OKCHIOB:
cosieoOpa3ymome (OCHOBHBIE, KUCIOTHbIE, aM(pOTepHbIe) 1 HecoleoOpasyromue. HomeHnknatypa
okcu10B. Ou3nueckre U XMMUYecKre cBoicTBa okcuoB. [lonmydyenne okcuaos.



OcHoBanmsi. Knaccudukanus OCHOBaHMN: WIENOYM U HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBanuii. ®Dusznyeckne M XHUMHUYECKHE CBOMCTBA OCHOBaHWil. llomyuyeHue
OCHOBAaHMH.

Kucnotel. Knaccudukanus kucnor. Homenknatypa kucinor. dusznueckue U XUMHUYECKUE
cBorictBa kucinot. Psan akruBHoctu metauioB H. H. bekerosa. [lomyuenue Kucior.

Comu. Homenkiarypa coneil. @uznyeckre M XUMUYECKUE cBoMcTBa cojel. [lomydenue
COJIEH.

I'eneTnueckast CBA3b MEXKy KJIACCAMH HEOPTAaHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpE/IeNICHHEe COJEp)KaHUs KHUCIOpoAa B BO3AyXe, MOJy4YeHHe, coOupaHue,
pacro3HaBaHME€ W HU3YYEHHUE CBOMCTB KHCIIOpOJAA, HAOJIIOJEHUE B3aUMOJAEWUCTBUS BELIECTB C
KHCIIOPOJIOM M YCIIOBHSI BO3HHMKHOBEHHS W TpPEKpalleHusl ropeHust (moxapa), 03HAaKOMJICHHE C
o0pa3iaMu OKCHJIOB U ONHCAaHHE MX CBOMCTB, MOTydyeHHE, COOMpPaHue, pacCliO3HABAHUE U U3YyUCHHE
CBOKMCTB BoJOpoJia (ropeHue), B3auMozeciicTBue Bomopoma ¢ okcugom Meau (1) (Bo3MoxkHO
UCIOJIb30BAHUE BHUIEOMATEPUANIOB), HAOIIOACHHWE OOpPa3lOB BEIIECTB KOJUYECTBOM | MO,
UCCleIoBaHNe OCOOCGHHOCTE  pacTBOPEHHUS BEHIECTB C  Pa3NUYHOM  PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINpPEACIEHHOW MAacCOBOM JIOJIEM PpPACTBOPEHHOIO BEILECTBA,
B3aMMOJICIICTBIE BOJABI C MeTallaMH (HAaTpUeM M KajbIlieM) (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHAJIOB), HWCCIIEOBAaHHE OOPA3IOB HEOPraHWYECKHX BEIIECTB PA3IUYHBIX KIIACCOB,
HaONto/IeHne W3MEHEHUS OKPaCKM WHIUKATOPOB B PACTBOpPAaX KUCIOT W IIeNouYel, H3ydyeHue
B3auMoeicTBus okcuaa meau (11) ¢ pacTBopoM cepHOI KMCIOTHI, KUCIOT ¢ METaNIaMU, PEaKIUi
HEWTpalnu3aluy, MOJy4YEeHNE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHUE OJHOTO METaIa APYTUM U3
pacTBOpa COJM, pEIICHUWE JKCIEPUMEHTAIBHBIX 3a7ad 1o TeMe «BakHelmme Kiaccsl
HEOPraHUYECKUX COCAHHEHUI.

Iepuonuveckuii 3axkoH u Ilepuoamyeckasi cucrema xumu4yeckux 3jiemeHtos J[. U.
MenpeneeBa. CTpoeHue aToMoB. XMMHYeCKasd CBSA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuun

[TepBble MOMBITKU KIacCU(PHUKAIUN XUMUYECKUX AyieMeHTOB. [IoHsATHE O TpyIax CXOIHBIX
AJIEMEHTOB (ILIE€JIOYHBIE U IIEJTOYHO3EMENIbHBIE METalIbl, TAJIOT€Hbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIe 00pa3yroT aMm(pOTepHbIE OKCUABI U TUIAPOKCHUIBI.

Ilepnonnueckuit 3akoH. Ilepmommyeckas cucremMa xumudeckux daemeHtoB /[[. M.
MenpeneeBa. KopoTkomepuonHas u juHHOmepuonHas (opmbel [lepuoamueckoit cucTembl
xumuueckux oanemeHtoB J[. M. MenpeneeBa. Ilepuoast u rpynnbl. DHU3HUECKHUA CMBICI
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIHI JJIIEMEHTA.

Crpoenue atromoB. CocTtaB aToMHBIX sifiep. M3otonbl. DnekTpoHsl. CTpoeHHE 3JIEKTPOHHBIX
obomouek atoMoB TepBeix 20 xumuyeckux »diemeHTOB [lepumonmyeckoit cuctemsr [[. U.
MenpeneeBa. XapakTEepUCTUKAa XMMHUYECKOTO JJIEMEHTA IO €ro mnoJyiokeHuro B Ilepmoanudeckoi
cucteme JI. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHUS pajnyca aTOMOB XMMHYECKHX 3JIEMEHTOB, METAIIIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB O IPYIIaM U MEPUOAAM.

3nauenue llepnogmyeckoro 3akoHa m [lepmoanueckol CHCTEMBI XMMHYECKHX 3JIEMEHTOB
JUIs pa3BUTUA HayKU U npakTuku. J[. . MenzeneeB — y4€HbIN U IpayKJaHUH.

XuMudeckas CBSI3b. KoBanentnas (monsipHas u HeMnoJsipHast) CBS3b.
DNEeKTPOOTPULIATETbHOCTh XUMHUECKUX 3JIEMEHTOB. MloHHAas CBA3b.

Crenenp okucneHus. OKUCIUTENBHO-BOCCTAHOBUTENBHBIE peakund. [Iponeccel okucneHus
1 BocCTaHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMenm:

M3ydeHre 00pa3lioB BEIIECTB METAJUIOB U HEMETAIIJIOB, B3aUMOJICHCTBUE THIPOKCH A ITUHKA
C pacTBOpamMH KHCIOT U IIeJOoYeil, NpPOBEIEHHE OINbITOB, WUIIOCTPUPYIOMIUX TMPUMEPHI
OKHUCJIUTETHHO-BOCCTAHOBUTENBHBIX PEAKIUil (TOPEHHE, PEaKIIUU Pa3IoKEHHUs, COSTMHECHHUS).

Mestcnpeomemnwie céasu



Peanuzanus MeXnpeaMETHBIX CBSI3€H NPU M3YUYEHUU XMMHUU B 8 KJlacce OCYLIECTBIIAETCS
yepe3 HMCIMOIb30BaHUe KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX MOHSTHUM, TaK U MOHSATUH, SBISIOLUINXCS
CUCTEMHBIMU JIJIS1 OTJEJIbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01re ecTecTBEHHO-HAYUHbIE MMOHATHUS: HAYYHBIN (PaKT, TUIIOTE3a, TEOPHsl, 3aKOH, aHalu3,
CHHTE3, KJIAacCU(pHKAIMA, TMEePUOAUYHOCTh, HAOIIOJCHHUE, OSKCIEPUMEHT, MOJACIHPOBAHUE,
HU3MEPEHUE, MOJIEINb, SIBJICHUE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, WOH, HYKIWJ, W30TOIBI,
PaZMOaKTUBHOCTb, MOJIEKYJa, JJICKTPUYECKUN 3apsj, BEIIeCTBO, Tello, OO0BEM, arperaTHoe
COCTOSIHME BEIECTBa, ra3, (U3WYECKHE BEIMYUHBI, CIWHUIBI U3MEPEHUs, KOCMOC, IUIAHETHI,
3BE361, CoHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHbIE TIOPOJIbI, MOJIE3HbIE HCKOMIAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTtBo M XUMHYeCKasi peaKusi

[lepnonnueckuii 3akoH. Ilepuogmyeckas cucrtemMa xumudeckux saemeHtoB /[[. M.
Menpeneea. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOWMCTB XMMUYECKUX IJIEMEHTOB
MEPBbIX TPEX NEPHOJOB, KalMsl, KAJIbLHUS U UX COCAMHEHUH B COOTBETCTBUU C IMOJOKEHUEM
371eMEHTOB B [leproanyeckoil CuCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BellecTBa: BUIbl XWMHYECKOW CBSI3U. THIBI KPUCTAJUIMUECKUX PELIETOK,
3aBHCHMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAIIIMYECKON PEIIETKU U BUJ1a XMMUUECKOH CBSI3U.

Knaccudukanus v HOMEHKIATypa HEOPraHUYECKUX BeIIecTB. XHMHUYECKHE CBOMCTBA
BELIECTB, OTHOCSIIUXCS K Pa3IMYHbIM KJIacCaM HEOPraHUYECKUX COEIMHEHUMN, TeHETUYECKas CBSA3b
HEOPraHUYECKHUX BEILECTB.

Knaccugukanuss XMMHUYECKUX pPEaKIHid MO Pa3IMYHBIM TpPU3HAKaM (110 YUCIY U COCTaBY
YUYaCTBYIOIIMX B PEAKI[UU BEIIECTB, [0 TEIUIOBOMY 3P (HEKTy, 0 U3BMEHEHHUIO CTENEeHEH OKUCICHUS
XUMHUYECKUX AJIEMEHTOB, 10 0OpaTUMOCTH, [0 YYACTHIO KaTajau3aTopa). JK30- U SHJ0TEPMHUYECKHE
peakuuu, TepPMOXUMHUYECKUE YPABHEHHUS.

[TonsiTue o ckopocTu XxuMHUeckod peakiuu. [loHsATHE 00 OOpaTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakuusax. [IoHATHe 0 rOMOreHHBIX U reTepOoreHHbIX peakuusax. [lonsatue o katanmse.
[TonsTre 0 XMMHUYECKOM paBHOBecuU. DaKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKON pEeaklUU U
I0JIO)KEHHE XMMHUYECKOTO PABHOBECHS.

OKHCIUTENIbHO-BOCCTAHOBUTENBHBIE PEAKIMM, DSJEKTPOHHBIM OallaHC OKUCIUTENIbHO-
BOCCTAHOBUTENBbHON peakuuu. CoOCTaBIE€HUE YpPAaBHEHHUH OKHMCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxkuuil ¢ UCTIONb30BaHUEM METO/1a JIEKTPOHHOT 0 OajaHca.

Teopust 3IIEKTPOIUTUYECKON JUCCOLMALMHU. DJEKTPOJIUTBI M HEIIEKTPONUTHI. KaTHOHBI,
aHMOHBI. MexaHu3M JUCCOLMAIMK BEIIECTB C Pa3jIMYHbIMU BUAAMHU XUMUYECKOH cBs3u. CTeneHb
aucconnanuy. CUabHbIE U ClIa0ble SIEKTPOIIUTHI.

Peakiiuu monHoro oOMeHa. YCJIOBHS NMPOTEKAaHUs PEAKIIMA HMOHHOTO OOMEHa, TMOJHBIE U
COKpalI€HHbIE HMOHHBIE YpaBHEHMs peakiuil. CBONCTBa KHMCIOT, OCHOBaHMM M COJIEH B CBETE
MPEACTABICHUI 00 dIEKTPOIUTUUECKON nuccormanuu. KadecTtBeHHbIe peakiuu Ha HOHBL. [loHsTHE
0 TUJIPOJIU3E COJIEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJEJSMHM KPUCTAUNIMYECKUX PEIIETOK HEOPraHMYECKUX BELIECTB —
METaJIJIOB U HEMETAJIOB (TpaduTa U ajamasa), CJIOKHBIX BEUIECTB (XJIOpH/Ia HATPUs), HCCIEA0BaHHE
3aBUCUMOCTH CKOPOCTH XHUMHUYECKOW pEaKUMd OT BO3ACUCTBUS pPa3IMYHBIX (PaKTOPOB,
UCCIIEIOBAaHUE HJIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpoOLlecca JTUCCOLMALUU  KHUCIOT,
menoye W coneil (BO3MOXKHO HCIOJB30BAHME BHJIEO MAaTEepHalioB), IMPOBEICHHE OIIBITOB,
WUTIOCTPUPYIOIINX TPU3HAKKM MPOTEKaHUS peakluuid HOHHOTO oOMeHa (oOpa3oBaHHME OCaJKa,
BbIJICJICHUE Ta3za, OoO0pa30BaHHE BObI), OMBITOB, WIUIIOCTPUPYIOIIUX NPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX DPEAKIMH (rOpeHue, peakluH pas3oKeHUs, COEeIWHEHUs), pacro3HaBaHUE



HEOPraHMYECKUX BELIECTB C TIOMOIIBI0 KAYECTBEHHBIX pEaKIUil Ha HWOHBI, pEIICHHE
HKCIEPUMEHTANIBHBIX 3a/1a4.

HemeTaJuibl U UX COeTUHEHUS

OOmast xapakTepucTHka rajoreHoB. OcCOOEHHOCTH CTPOEHHs aTOMOB, XapaKTepHbIE
crerieHH okucieHus. CTpoeHHe M (HU3MUECKHUE CBOWCTBA MPOCTHIX BEHIECTB — TaJIOTEHOB.
XUMHUYECKHEe CBOHCTBA Ha MpUMepe Xjopa (B3aUMOJEHCTBME C MeTaUlaMH, HEeMeTaJlJIaMH,
menoyamu). XiaopoBoaopoa. ComnsiHasi KHCIIOTa, XUMHUYECKHE CBOMCTBA, MOIy4YeHUE, TPUMEHEHHE.
JlelicTBUe XJOpa M XJIOPOBOJOPOJAa Ha OpPraHU3M ueloBeKa. BakHeHiinme XJIOpUAbl M HX
HAXOXXJCHHUE B TIPUPOJIC.

OOmas xapakrtepuctuka 31eMeHToB VIA-rpynnbel. OCOOEHHOCTH CTPOEHMsI AaTOMOB,
XapakTepHble cTerneHu okuciaeHus. CtpoeHne M (pu3nyeckre CBOMCTBA MPOCTBHIX BEIIECTB —
KHUCJIOPOAA U cepbl. AJUIOTPONHbIE MOAN(UKAMH KUCIOPOAA U cepbl. XMMHUYECKHE CBOMCTBA CEPBI.
CepoBoniopofi, cTpoeHue, PU3nIecKue U XUMUIecKue cBoiicTBa. OKCHIBI Cephbl KaK MPECTaBUTENN
KHUCIOTHBIX OKcHoB. CepHas KucioTa, (U3MYECKHME U XUMHUYECKHE CBOMCTBa (00mue Kak
MPEJCTaBUTENS Kiacca KHUCIOT U crenuduueckue). XUMUYECKHE PEeakIiH, JIe)Kallhie B OCHOBE
IPOMBIIIJICHHOTO CII0c00a MOJy4YeHus cepHoW KucioThl. [Ipumenenue cepHoit kuciotsl. Conn
CEpHOM KHUCIIOTHI, KAUeCTBEHHAsI peakius Ha cynab(paT-uoH. Haxoxxaenne cepbl U €€ coefMHEHUA B
npupose. XUMHYECKOE 3arpsi3HEHHE OKpYXKalollell cpeapl COeAMHEHHSAMH cepbl (KHCIOTHBIE
JOXK]IH, 3arpsiI3HEHUE BO3/1yXa M BOJOEMOB), CIIOCOOBI €r0 IPEA0TBPALICHUSI.

OOmast xapakrepuctuka »3ieMeHToB VA-rpymnmbel. OCOOEHHOCTH CTPOEHUS AaTOMOB,
XapaKTepHBIC CTETIEHN OKUCIIEHUS. A30T, paclpoCTpaHeHHE B PUPOE, (GU3NYECKHE U XUMUIECKUE
cBoiictBa. KpyroBopor azora B mpupoje. AMMHAK, ero (u3nyeckue M XMMHYECKHE CBOICTBa,
noirydeHre u npuMmenenue. Conr aMMOHUS, UX (pru3nYecKre 1 XUMUYECKHEe CBOHCTBA, TPUMEHEHHE.
KayecTBeHHast peakuusi Ha HOHBI aMMOHMs. A30THas KHCIOTa, €€ MoJydyeHHue, (U3NYEeCKUe U
XMMHAYECKHE CBOWcTBa (00IIME Kak TMPEICTaBHTENs Kiacca KHUCIOT W CHelu(HYEcKHe).
Vcnonb30BaHue HUTPATOB U COJICH aMMOHHUS B Ka4eCTBE MMHEPAJIbHBIX YA0OpeHUH. XUMHUYecKoe
3arps3HEHUE OKPY)KAIOIIEH CpPeIbl COSMHEHUSIMH a30Ta (KUCIOTHBIE TOXKAHU, 3arpsI3HEHHE BO3/1yXa,
MOYBBI M BOJIOEMOB). Docdop, amtorponHbie Moaudukanuu Gochopa, Gpuznyeckne 1 XUMUUYECKHE
cBoiictBa. Okxcun docdhopa (V) u dochopHas kucinora, GuU3NUECKHEe U XUMHUUYECKHE CBOWCTBA,
nony4yeHnue. McnonbszoBanue ¢pochaToB B kKauecTBe MUHEPATBHBIX YI0OpEHUH.

O6mas xapakrtepuctuka snaeMeHTOB |VA-rpynmbel. OcOoOEHHOCTHM CTpPOEHHUS AaTOMOB,
XapaKTepHbIe CTENEHW OKUCICHUA. YTIEpoJ, auIOTPOIIHble MOAM(UKALMHU, PACHpOCTpaHEHUE B
npupojie, Gu3nUecKue U XUMHUUECKHe CBOMCTBa. AncopOuus. KpyroBopoT yriepoaa B mpupoje.
Oxcunpl yriaepona, ux (pu3nyeckue M XUMHUYECKHE CBOMCTBA, JEHCTBHE Ha >KHUBbIE OPraHU3MBbI,
NOJy4YeHHe W TPHUMEHEHHE. DKOJOrMYecCKHe MpoOJeMbl, CBs3aHHbIe ¢ okcuaoMm yriepona (I1V),
TUIIOTE3a TI00abHOrO MOTEIUICHUs KIIMMaTa, NapHUKOBBIN 3G GeKT. YroabHast KUCIIOTa U €€ coly,
X (U3NYECKHe U XMMHYECKHE CBOMCTBa, MOJIydeHHE M NpuMeHeHne. KadecTBeHHass peakiusi Ha
kapOoHaT-uoHbl. Vcrnonb3oBaHue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIUIEHHOCTH M CEIbCKOM
XO35HCTBE.

[TepBoHayanbHble MOHATHS 00 OpPraHMYECKHUX BEIIECTBAX KaK O COCIUHEHHUSX yIiepoja
(MeTaH, dTaH, YTHIICH, alleTUJICH, ATAHOJI, TIHMIEPHH, YKCYCHAs KHucioTa). [IpupoaHble HCTOUHUKH
YTJI€BOI0POIOB (Yroiib, MPUPOIHBIN ra3, He(PTh), IPOAYKTHI UX MepepaboTku (OEH3MH), UX POJIb B
OBITY W TPOMBIIUIEHHOCTH. [loHATHE O OWOIOTMYECKHM BaKHBIX BEIIECTBAaX: JKHpax, OenKax,
yIJIeBOaX — M MX pPOJIM B JKU3HU YeJOBeKa. MaTepuaabHOE €IMHCTBO OPraHMYECKUX U
HEOPTaHNYECKUX COCTUHEHUH.

KpemHuii, ero ¢usndyeckue M XUMHUYECKHE CBOWCTBA, IOJIyu€HHE M MPUMEHEHHE.
Coenunenus kpeMHus B npupoje. O0ume npeacrasienus 06 okcune kpemuus (1V) u kpemHueBoit
kuciote. CHIIMKAThl, UX UCIIOJB30BaHKUE B OBITY, B IPOMBIIIICHHOCTH. BaxkHel1ne cTpouTebHbIe
MaTepuaibl: KepamMHKa, CTEKJI0, LEeMEeHT, OeToH, xene300eroH. IIpoGiembl Ge3zomacHOro
MCIOJIb30BAHUS CTPOUTENBHBIX MaTEPUAJIOB B TIOBCETHEBHOMN YKU3HU.

Xumuueckuii IKcnepumenm:



U3yyeHHe 00pa3l0B HEOPraHMYECKUX BEILECTB, CBOMCTB COJSHON KHUCIOTHI, MPOBEACHUE
KAueCTBEHHBIX pPEaKIMi Ha XJIOPUI-MOHbI M HaONIO/IEHHE MPHU3HAKOB UX IMPOTEKAHMS, OIMBITHI,
oTpaxkaromue (U3NYeCKHe W XMMUYECKHE CBOMCTBA TaJOr€HOB M HMX COCIMHEHUH (BO3MOXKHO
WCIIOJIb30BaHUE BUJEOMATEPHUANIOB), O3HAKOMJIEHHE C 00pa3laMu XJOPUJOB (TaJIOT€HU[OB),
O3HAaKOMJIEHHE ¢ oOpa3uaMu ceppl M €€ COEOUHEHUSIMHU (BO3MOMKHO HCIIOJIb30BAHUE
BUJICOMATEpHANIOB),  HAOMIOJeHHWE  TMpolecca OOyrMBaHHMs — caxapa IOJ  JeHCTBUEM
KOHIICHTPUPOBAHHOW CEpHOW KHCIOTHI, M3y4CHHE XHMHUYECKHUX CBOMCTB pa30aBICHHON CEpHOM
KHCIIOTHI, MPOBEJIECHUE KAueCTBEHHOW peakiuu Ha cyib(paT-MOH M HaONIoJeHHE NpU3HaKa eé
NPOTEKaHMs, O3HAKOMJICHHE C (M3WYECKMMHU CBOMCTBaMHU a3oTa, ¢ochopa M HX COeNMHEHHU
(BO3MOXHO HCIIOJB30BAaHUE BUICOMATEPUATIOB), OOpa3liaMu a30THBIX U (HOCHOPHBIX yIOOpEHUI,
MoJIy4eHue, cooupanue, pacrio3HaBaHUE U U3yUeHHE CBOMCTB aMMHaKa, POBEICHUE KaueCTBEHHBIX
peakuuii Ha MOH aMMOHUS U (pochaT-uoH U U3yUYeHHE MPU3HAKOB UX MPOTEKaHUs, B3aUMOJICICTBIE
KOHLEHTPUPOBAHHON a30THOW KHUCIIOTHI C MEJbIO (BO3MOXHO MCIIOJIb30BaHUE BUIAEOMATEPUAJIOB),
M3Y4YEeHHE MOJeNel KPHUCTAUIMYECKUX pPelEToK anmasa, rpadura, QymiepeHa, 03HaKOMIICHHE C
MPOIECCOM  aCOPOLMK  PACTBOPEHHBIX BEUIECTB AKTHBHPOBAHHBIM YIIEM M yCTPOHCTBOM
MPOTUBOTra3a, IMOJIyueHUe, cOOMpaHue, pacro3HaBaHUE M W3YYCHHE CBOMCTB YIJIEKHCIOrO rasa,
IIPOBEJICHUE KAYECTBEHHBIX PEAKIM Ha KapOOHAT M CWJIMKAT-UOHBl U HU3y4YEHHE IPU3HAKOB HX
MIPOTEKAaHUs, O3HAKOMJICHME C MPOAYKUHMEH CUJIMKATHOM IPOMBILIJIEHHOCTH, PEIICHHE
SKCIIEPUMEHTAJIbHBIX 33/a4 10 TeMe «BakHelI1e HeMeTallIbl U UX COEIMHEHUS.

MeTa/lIbl M UX COCAUHEHUS

OO61ast XapaKTepUCTUKAa XUMUYECKHUX JIEMEHTOB — METAJIIOB HA OCHOBAHHUM UX IOJIOXKEHUS
B Ilepuomuueckoin cucreme xmmudeckux snemeHtoB JI. M. Menneneesa u CTpOeHHMs aTOMOB.
CrpoeHue MerauioB. Merajuinyeckass CBSI3b M METaUIMYECKash KPHUCTAJUIMYECKas pEeHIETKa.
DNEeKTPOXUMUYECKUN Psii HaNpsDKeHUM MeTaioB. Du3nueckrue M XHUMHUYECKHE CBOICTBA
MeTaiioB. OOume crnocoObl moiaydeHus: MeTaiioB. IloHATHE O KOppPO3MHM METaJlJIOB, OCHOBHBIE
crocoObl 3amuThl WX OT Kopposuu. CraBel (CTanb, YyryH, TIOPATIOMHUHHM, OpoH3a) U HUX
IIPUMEHEHUE B OBITY U IPOMBIIIIIEHHOCTH.

[[{eounble MeTalIbl: NOJIOKEHUE B [lepruonnueckoil cuCTeEME XUMUYECKUX 3JIEMEHTOB /.
W. MenpeneeBa, CTpoeHHE UX aTOMOB, HaxoxkjaeHue B mpupoje. Dusndeckue M XUMHUYECKHE
CBOMCTBa (Ha mpuMmepe HaTpust M Kanus). OKCHIbl U THAPOKCUIBI HATpus U Kaius. [Ipumenenue
IIEJIOYHBIX METAJIJIOB U UX COEAMHEHUH.

[IlenoyHO3€EMENBHBIE METAJIIIBI MATHUN U KaJbLUil: osoxxeHue B [lepuoaudeckoii cucreme
xuMHuueckux snemeHtoB J[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HAXOXKJIECHHE B MPHUPOJE.
dusnyeckue M XUMHYECKHE CBOMCTBA MarHus W Kaiuplusd. BakHellne COSOUHEHMS KaabLUs
(okcun, rugpokcun, conn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

Amomunuii: nonoxenue B Ilepumonmueckoid cucreme Xxumuueckux siemeHtoB /I, U.
MenzeneeBa, CTpoeHUE aToMma, HaxokJaeHue B mpupone. duznueckue U XMMHUYECKHE CBOWCTBA
aoMUHUSA. AM(pOTEpHbIE CBOMCTBA OKCH/IAa U THUPOKCHU/1A AIFOMUHUS.

Kenezo: mnomoxenue B Ilepuoamueckorn cucremMe xumuyeckux osnementoB . U.
MenpeneeBa, CTpoeHUE aTroma, HaxokaeHue B npuponae. dusnueckne M XMMHUYECKHE CBOWCTBA
xeneza. Oxcuawl, ruapokcunasl u coiu kenesa (Il) m sxemesa (ll), ux cocras, cBoiicTBa u
MIOJIyYEHHUE.

Xumuueckuii IKCnepumMenm:

O3HAKOMJIEHHE C 00pa3lilaMi METAJIJIOB U CIUIaBOB, UX (PM3NYECKUMHU CBOWCTBAMU, U3yUECHUE
pe3yIbTATOB KOPPO3UH METAJUIOB (BO3MOXKHO HCITOJIB30BAaHHUE BHUJIEOMATEPHAIOB), OCOOCHHOCTEH
B3aMMOJCICTBUS OKCHJAa KalblUud M HaTpus C BOJOM  (BO3MOXKHO  HCIIOJIB30BAHUE
BHUJIEOMATEPHAIOB), HCCIEIOBAaHUE CBOMCTB JKECTKOM BOJABI, IpoOIleccCa TOPEHHUs Keiesa B
KHCJI0poe (BO3MOKHO HCIOIb30BAHUE BUIEOMATEPHAIIOB), IPU3HAKOB MTPOTEKAHHUsI KaUeCTBEHHBIX
peakiuii Ha MOHBI: MarHus, KajJblUs, alOMHHUS, 1HHKA, xkene3a (1) u xenesa (M), mexu (I1),
HaOJI0ZICHNEe U ONMMCAHUE MPOLECCOB OKPAIIMBAHMS IUIAMEHM MOHAMM HATpHsl, Kalus M KalbLus
(BO3MOYKHO HCITOJIb30BaHUE BHUJECOMATEPHAIIOB), UCCIIEOBaHNE aM(POTEPHBIX CBOMCTB T'HIPOKCHIA



QTIOMUHUST U TUAPOKCHAA LIMHKA, PEUICHUE SKCIEPUMEHTAIbHBIX 3a/ay mo Teme «Baxueliue
METaJIJIbl U UX COETUHEHUS».

XuMus M OKpy:xamoumas cpeaa

BemectBa 1 MaTepuanbl B MOBCEIHEBHOW >KM3HM ueioBeka. besomacHoe HCIONIb30BaHUE
BEIICCTB M XHMHYECKUX peakiuii B ObITy. [lepBas moOMOIIb TpHU XUMHYECKHX OXOrax |
OTpaBJICHUSIX.

XHMHYECKOE 3arpsi3HEHUE OKpYsKarollel cpeabl (MpezesibHas JAONyCTUMas KOHLEHTpaLus
BemecTs, ganee — [1/1K). Ponbs Xxumum B penieHur SKOJI0THYECKUX TTPoOIem.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3oB MaTepHalioB (CTEKIIO, CIUIaBbl METAIIJIOB, MTOJIMMEPHBIE MaTepUAIIbI).

Mesxicnpeomemmuuie ceasu

Peanuzamnust MeXIpeIMETHBIX CBSA3€HM MPH U3YyYEeHUH XUMUHU B 9 Kjacce OCYIIECTBIISETCS
4yepe3 MCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSTHH, TaK M TMOHSATHH, SBISIONINXCS
CUCTEMHBIMU JIJIS1 OTJEJIbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0ue ecTecTBEHHO-HAYYHBIC TIOHATHS: HAy4YHBIN (DaKT, rUMOTE3a, 3aKOH, TEOPHs, aHAJIH3,
CHUHTE3, Kiaccu(uKanus, MEePUOAUYHOCTb, HAONIOEHUE, OSKCIEPUMEHT, MOJEITUPOBAHUE,
M3MEpEHUe, MOJIeIb, SIBJICHUE, TAPHUKOBBINA A(PPEKT, TEXHOIOTHS, MATCPHAIIBL.

Ouzuka: Marepusi, aToM, OJJIEKTPOH, WPOTOH, HEUTPOH, HWOH, HYKIUJ, H3OTOIBI,
paZiMOaKTUBHOCTb,  MOJEKYJa, JJIEKTPUYECKUM  3apsiii, MPOBOJHUKH,  IOJYIPOBOJHUKH,
IUDIIEKTPUKY, (OTORIEMEHT, BEIIEeCTBO, TeIo, 00BEM, arperaTHoe COCTOSHHME BELIECTBa, ras,
pacTBOp, paCTBOPUMOCTh, KPHCTAITMUECKAsT PEHIETKA, CIUIABbI, (PU3MUECKUE BETMYMHBI, SAHMHUIIBI
MU3MEPEHUS], KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHILE.

buonorus: ¢ortocunres, npixanue, Ouocdepa, sKocUCTEMa, MHUHEpAIbHBIE YIOOpEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHbIE BEIIECTBA.

['eorpadus: armocepa, ruapocdepa, MUHEpAIIbL, TOPHBIE TTOPOIBI, TOJIE3HBIE UCKOTIAEMBIE,
TOILIMBO, BOJTHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TPOTI'PAMMBI 10 XUMHUU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

JUYHOCTHBIE PE3YJIBTATHI

JlugHOCTHBIE pe3yabTaThl OCBOEHHUS TIPOrPaMMbl OCHOBHOTO 00IIero oOpa3oBaHUs
JOCTUTAIOTCS B XO/i€ OOy4YeHUS XUMUU B €IUHCTBE Y4eOHOI M BOCMUTATENBbHOMN JESTENbHOCTH B
COOTBETCTBUU C TPATUIIMOHHBIMH POCCUUCKUMHU COIMOKYJIBTYPHBIMH U JIyXOBHO-HPaBCTBEHHBIMU
[IEHHOCTAMHU, TPHHITHIMH B OOIIECTBE MpaBUIaMH M HOPMaMH TOBEIEHUS U CHOCOOCTBYIOT
MpoIieccaM CaMOIIO3HAHUS, CAMOPA3BUTHS U COITHATM3AIIAN 00YJarOIUXCSl.

JIM4HOCTHBIE pe3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOUIUXCS PYKOBOACTBOBATHCS
CHUCTEMOU TMO3UTHBHBIX IIEHHOCTHBIX OPHEHTAIIMM W PACHIUPEHUE ONBITa JACSITEIHHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) maTpuoTHYECKOro BOCIUTAHUSA:

LEHHOCTHOTO OTHOIIEHHUS] K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAyYHOMY
HacjeAnio, TOHUMAaHUS 3HAUYCHUS XWMHUYECKOW HAyKd B JKU3HH COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJAJIETh JIOCTOBEPHOW HHQOpMAIME O TEepeoBBIX AOCTIKCHUSX U OTKPBITUIX
MHPOBOM ¥ OTEUYECTBEHHOW XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMIX 00 YCTPONCTBE MHpa
1 O0IICCTBA;

2) rpaKIaHCKOr0 BOCIIMTAHMS:

MPEACTABICHUS] O COIMAIbHBIX HOPMAaxXx M TMpaBUIaX MEXKIMYHOCTHBIX OTHOIICHW B
KOJUIEKTHUBE, KOMMYHHUKATUBHON KOMIIETEHTHOCTH B 00IIECTBEHHO TTOJIC3HOM,
y4eOHOUCCIEeIOBATEIbCKOM, TBOPYECKOM U JPYrHX BUAAX JCSITENbHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HOW COBMECTHOM NEATEIHHOCTH TPHU BBHITIOJHEHWH YYEOHBIX, IMO3HABATEIBHBIX 3aj1ad,
BBITIOTHEHUH XMUMHYECKHX OJKCIIEPUMEHTOB, CO3MaHUU Y4YEOHBIX TMPOEKTOB, CTPEMIICHUS K
B3aMMOTIOHMMAHUIO W B3aMMOIIOMOIIM B TPOIECCE ITOH y4eOHOW MeATeTbHOCTH, TOTOBHOCTHU



OILICHUBATh CBOE MOBEJCHUE U MOCTYNKUA CBOUX TOBAPHUIIECH C MO3UIIMY HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHUS MOCIEACTBUIA MOCTYIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMS

MHUPOBO33PEHYECKUE  MPEJICTaBICHHs] O  BEUIECTBE U XMMHUYECKOW  peakIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO pa3BUTHUsS HAyKH U COCTAaBJSIOLIUE OCHOBY JUIS
MMOHUMAaHHMSI CYIIHOCTH HAyYHOM KapTUHBI MUpA, MPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHUSL MIPUPOJIbI, B3aMMOCBS35X YeJIOBEKa C MPHUPOAHOU CpPEeIoi, O POJIU XMUMHUHU B MO3HAHHUH
3TUX 3aKOHOMEPHOCTEI;

MO3HABATEIIGHBIE MOTHUBBI, HAIPABJIICHHBIC HA IMIOJIyYCHHWE HOBBIX 3HAHUU IO XHMHH,
HeoOxonuMble Il  OOBSICHEHUS HAOJIOaeMBIX IMPOLIECCOB U SBJICHUI, IO3HABATEIbHOM,
WH()OPMAIIMOHHON M YUTATEIBCKON KYJIbTYPBI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIILHON PabOThI C
y4eOHBIMH TEKCTaMM, CIPABOYHOM JHUTEpaTypod, JOCTYIHBIMH TEXHUYECKUMHU CpEICTBaMU
WH(OPMAIIMOHHBIX TEXHOJIOTHI;

UHTEpEeC K OOyYEeHUIO U TO3HaHUIO, JIO0O03HATEIBbHOCTh, FOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHUIO, MPOEKTHOW M HCCIIENOBATENIbCKON JI€ATENbHOCTH, K OCO3HAHHOMY BBIOOpY
HAMpPAaBJIEHHOCTH U YPOBHS O0y4YEHUS B ajbHEHIIEM;

4) hopMHUpPOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHHE IIEHHOCTH YKU3HHU, OTBETCTBEHHOI'O OTHOILEHUS K CBOEMY 3JI0pPOBbIO, YCTAHOBKHU
Ha 370pOBBIM 00pa3 >KU3HU, OCO3HAHWUE TIOCIAEACTBUH M HENPHUAITHE BPEIHBIX MPUBBIYECK
(ynotrpebneHusi ankoroiis, HApPKOTHUKOB, KYpEHHs), HEOOXOJUMOCTU COOIIOACHHS TMPaBUI
0€30MMacCHOCTH P OOPAIICHUH ¢ XUMHUYCCKIMH BEIIECTBAMH B OBITY U pEaTbHOMN KH3HHU;

5) Tpy/10BOT0 BOCIIUTAHUS

MHTEpEC K MPAKTUYECKOMY M3yUeHHIO Mpodeccuii u Tpyaa pa3iiuyHOro pojaa, yBaKEHHE K
TPYIy U pe3yJbTaTaM TPYIAOBOHW JIE€ATEIbHOCTH, B TOM YKCJE HA OCHOBE MPUMEHEHUS MPEAMETHBIX
3HAHWUW TI0 XUMHUH, OCO3HAHHBINA BBIOOP MHIUBUAYAIBHON TPACKTOPUH MPOIOJDKEHUS 00pa30BaHuUs
C y4€TOM JIMYHOCTHBIX HHTEPECOB U CIOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX HHTEPECOB U
MOTPEOHOCTEH, YCIEIHON POPECCHOHATBHONW NEATSILHOCTH U PAa3BUTUS HEOOXOIUMBIX YMEHHUM,
TOTOBHOCTB aJalTUPOBATHCS B MPOQPECCUOHANBHON Cpejie;

6) IK0JIOrH4€eCKOT0 BOCITUTAHUS

HKOJIOTMUYECKHU I1eNIeCO00pa3HOe OTHOIIEHUE K MPHUPOJAE KaK MCTOYHUKY KU3HHU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHMS, MOHHMMAaHUE ILIEHHOCTH 3J0pOBOro M 0Oe30macHOro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIIIEHHE K COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 370POBBIO, OCO3HAHUE
LIEHHOCTH COOJIOZCHMSI MpaBuil 0€30IaCHOrO MOBENEHUs NMpHU paboTe C BELIECTBAMH, a Takke B
CUTYAIUSX, YTPOXKAIOUIUX 3I0POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSITH 3HAHUS, MTOJIy9aeMble TIPH U3YUSHUU XUMUH, JIUIST PEIICHUS 3a71ad,
CBSI3aHHBIX C OKpYXKaIolleld MNPUPOAHON CpeAod, s TOBBIMICHUS YPOBHS DKOJIOTHYECKOM
KYJIbTYpPbl, OCO3HaHMsI TJIOOAJBHOTO XapakTepa SKOJIOIMUYECKHUX MpoOieM M MyTed UX peleHus
MOCPEACTBOM METOJIOB XUMHH, HKOJOTMYECKOTO MBIIIIEHUS, YMEHHS PYKOBOJCTBOBATHCS UM B
IT03HABATEJIbHOW, KOMMYHHUKAaTUBHON M COLIMAJIBHON IIPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MmeTanmpenIMETHBIX pPE3YJbTAaTOB BBIIEISIOT 3HAYUMBIC I (PopMUpOBaHUS
MHUPOBO33PEHHUs OOIIEHAyYHbIEe TOHATHUS (3aKOH, TEOPHs, MPUHIMI, THUMOTEe3a, (PakT, cUCTeMa,
MIPOLIECC, AKCIIEPUMEHT U JPYTroe.), KOTOPbIE MCIOIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX
mpeIMeTax M TMO3BOJISIOT Ha OCHOBE 3HAHUH U3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O
[EJIOCTHOW HAyYyHOW KapTHHE MHpA, U yHHUBEPCAIbHBIE Y4YeOHBIC ACUCTBUA (TO3HABaTEIbHEIC,
KOMMYHHKATHBHBIC, PETYISATUBHBIE), KOTOpbIe oOOecrmeunBaoT (OPMUPOBAHWE TOTOBHOCTH K
CaMOCTOSITEIbHOMY ITUIAHUPOBAHMIO U OCYIIECTBIICHUIO YU€OHOU JesITeNbHOCTH.

ITo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE A€l CTBUS

ba3oBble Jiornueckmne A1eCTBUA:

YMEHHsI HUCHONB30BaTh MPUEMBI JIOTUYECKOTO MBINUICHUS TPU OCBOSCHUU 3HAHUIA:
PacKphIBaTh CMBICIT XMMHYCCKHX MOHITHH (BBIICIATh UX XapaKTepHBbIC NMPU3HAKH, YCTAHABINBATH



B3aMMOCBSI3b C APYTMMHU MOHATUSMH), UCIIOIB30BATh MOHATHUS U1 OOBSCHEHUS OTAENbHBIX (DaKTOB
U SIBICHUH, BBIOMpPATh OCHOBAHMS W KpUTEPUM AJs KilaccH(UKAMM XMMHUYECKUX BEUIECTB U
XUMHAYECKHX pEaKIHid, YCTaHABIMBATH NPUYMHHO-CIECJCTBCHHBIC CBSI3M MEXIYy OOBEKTaMHU
W3YYEHHUS, CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHbBIC, 1€TyKTUBHBIC, IO aHAJIOTHH), AeNaTh
BBIBOJIBI M 3AKJIIOUCHHS,

YMEHHE MPUMEHITh B Ipoliecce MO3HAHHS MOHATHS (MPEAMETHbIE U MeTalpeIMETHbIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJICNIH, HCIIONb3YeMble B XHMHH, NPEOOpPa30OBBIBATH IIHUPOKO
MpUMEHsIeMble B XMMHHU MOJIEIbHBIE MPEICTaBICHUS — XUMHUYECKHM 3HAaK (CHMMBOJ 3JE€MEHTA),
XuMu4eckas ¢GopMyda W ypaBHEHHE XUMHUYECKOW peakIud — TpU pelieHUuH ydeOHo-
MO3HABATENbHBIX 33]]a4, C YUETOM 3TUX MOJICIbHBIX MPEICTABICHHUIN BBISBIATh U XapaKTepU30BaTh
CYIIECTBEHHBIC NMPU3HAKH M3YYaeMBIX OOBEKTOB — XUMUYECKHUX BEUIECTB U XUMHUYECKUX PEAKIIUH,
BBISIBJISITH O0IIHME 3aKOHOMEPHOCTH, IPUYUHHO-CIICCTBEHHBIE CBSI3U U TPOTUBOPEUHS B U3y4aEeMBbIX
nporeccax U SBICHUSX.

Ba3oBrble ucciaenoBareJnLCcKue AeiiCTBHA.

YMEHHUE HCIOIb30BATh IMOCTABICHHBIE BOIPOCHl B KAaueCTBE WHCTPYMEHTAa IO3HAHUS, a
Takkeé B KayecTBe OCHOBBI i1 (OPMHUPOBAHHS THUIOTE3bl IO TMPOBEPKE MPABHIBHOCTH
BBICKa3bIBAEMBIX CY)KICHHIA;

NpUOOpETEHNE OMbITa MO TUIAHUPOBAHUIO, OPraHU3allMU M TPOBEACHHUIO YUYEHUYECKHX
HKCIEPUMEHTOB, YMEHUE HAONIONATh 32 XOJOM IIPOIECCa, CaMOCTOSTENILHO MPOrHO3UPOBATH €ro
pe3ynbrat, (QopMynupoBaTh OOOOIIEHHS ¥ BBIBOABI MO peE3ydbTaTaM MPOBEAEHHOTO OIbITA,
MCCIICIOBAaHMSI, COCTABIISATH OTYET O MPOJICTAHHON padoTe.

PatGora ¢ undopmanmeii:

yYMEHHUE BBIOMPATh, AaHATM3UPOBATH U MHTEPIPETUPOBATH MHPOPMALIUIO PA3TUYHBIX BUIOB U
dbopM mpencTaBiIeHUs, MOTYYaeMYI0 W3 Pa3HbIX HCTOYHUKOB (HAYyYHO-TIOMYJSpHAs JUTEpaTypa
XHUMHAYECKOTO COJIEPXKAHMS, CIIPABOYHbIE MMOCOOMs, pecypchl VHTepHeTa), KPUTUYECKHA OICHUBATH
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(POPMAIIHIO;

yYMEHHUE TPUMEHSTh Pa3InYHbIe METOJbI U 3alPOCHl IPU MOUCKE U 0TOOpe MHpOpManuu U
COOTBETCTBYIOIIUX JTaHHBIX, HEOOXOJUMBIX JUIsl BHIMOJHEHHs Y4e€OHBIX U MO3HABATEIbHBIX 3a/1a4
OTIPEeNIeIEHHOTO THIA, NpUOOpeTeHHe OmbITa B 00JaCTH WCIONB30BaHUS HWH(POPMALMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOT'M, OBJaJe€HHE KYJIbTypOoH aKTHBHOTO MCIIOJIB30BAaHMS PAa3JIMUHBIX
MOWCKOBBIX ~ CHCTEM, CaMOCTOSITENIbHO BBIOMpAaTh ONTHMAJIbHYIO (opMy TpeacTaBiIeHHUs
uHbOpMallUM U WJUIIOCTPUPOBATh pellaeMble 3a7aydl HECJIOKHBIMH CXEMaMH, JAuarpaMMamu,
apyrumu popmamu rpaduKu U UX KOMOMHAIUSAMUY;

YMEHHUE UCMOIb30BaTh U AaHAJIU3UpPOBaTh B Ipolecce y4yeOHOW M HCCIE0BaTENIbCKOM
JESTeTHbHOCTH WH(POPMALIUIO O BIUSHUH MPOMBIIIICHHOCTH, CEITLCKOTO X03SCTBA M TPAHCIIOPTA HA
COCTOSIHUE OKPYXKAOIIEH NMPUPOIHON Cpebl.

KoMMyHUKaTHBHBbIE yHHBepPcaIbHbIe Y4eOHbIe el cTBHA:

yMEHHUs 3a7aBaTh BOMNPOCH (B XoJe Juajora M (WiIM) AMCKYCCHM) IO CYIIECTBY
o0cyxkmaeMoi Tembl, (OpPMyITUpOBaTH CBOM TPEIJIOKECHUS OTHOCHTEIHHO  BBITOJHEHUS
NPeUI0KEHHOH 3a/1a4H;

YMEHUS TIPEACTABISITh MOydYeHHBIE Pe3yIbTaThl IO3HABATEILHONW NESITEIPHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JelaTh MPE3CHTAlMI0 pPe3yIbTaTOB BBIMOJHEHUS XHUMHUYECKOTO
JKCIepUMEHTa (7a00paTOpHOTO OMbITA, JTAOOPAaTOPHOW pabOThl MO HCCIEIOBAHUIO CBOWCTB
BEIIECTB, YI€OHOTO MPOEKTA);

YMEHHUSI Yy9eOHOTO COTPYJHHYECTBA CO CBEPCTHHKAMH B COBMECTHOHM ITO3HABATEIbHON W
HCCIIEI0BATENBCKON NEATETLHOCTH MPH PEIICHUH BO3HUKAIOIIUX MTPOOJIeM Ha OCHOBE yuéTa 0OLINX
MHTEPECOB U COTJacoBaHUA MO3ULUN (0OCYXAeHHUs, OOMEH MHEHHSIMH, «MO3TOBbIE IITYPMBI»,
KOOpP/AMHAIIMS COBMECTHBIX JCHCTBUI, ONpeiesieHne KPUTEPUEB TI0 OLIEHKE KauyecTBa BHIMOJIHEHHON
paboThI U ApyTHE).

Pery1siTUBHBIEe yHHBepcalbHble y4eOHbIe AeiicTBUA:



YMEHHUE CaMOCTOSITEIbHO OINPEACNATh LENU JIEATENbHOCTH, IJIAaHUPOBAaTh, OCYILECTBIIATH,
KOHTPOJIMPOBATh U MPH HEOOXOIUMOCTH KOPPEKTUPOBATh CBOIO JESITEIbHOCTD, BHIOMpPATh Hanbosee
3¢ deKTUBHBIE CIIOCOOBI PELIeHUsT YUeOHBIX U IO3HABATENLHBIX 33/1a4, CAMOCTOSTEIBHO COCTABIISATh
WIH KOPPEKTHPOBATh MPEJIOKEHHBIN alrOpUTM JIEHCTBUI MpU BBINOJIHEHUU 3a/laHUil C Yy4ETOM
MOJTyYeHUsI HOBBIX 3HAHMHA 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHIX, OLEHHBAThH
COOTBETCTBHE TIOJYYEHHOTO pe3ylbTaTa 3asBJICHHON IIeld, YMEHHE HCIOJb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaracéMble B YCIOBUU 3a/laHUM.

MNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mpeaMeTHBIX pPE3yIbTaTOB 110 OCBOCHUIO O00S3aTEIBHOTO COJIEpIKAHUS,
YCTaHOBJIEHHOTO JaHHOW (enepanbHO pabodeld IpOrpaMMoi, BBIAEISIOT: OCBOCHHBIC
00y4aromMMUCs Hay4yHble 3HAHHS, YMEHHUS M CIOCOObI NEHCTBHI, BHUABI JEATEIHLHOCTH IO
MOJIYYEHHUIO HOBOTO 3HAHUS, €r0 MHTEPIpPETAlluH, MPEoOPa30BAHUIO U MPUMEHEHHUIO B PA3IMYHBIX
Y4EOHBIX U HOBBIX CUTYalUsX.

K xonmy oOydyenus B 8 kJiacce mpeIMeTHbIE pe3yjbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y O0YUAIOMIUXCSI YMEHUI:

o PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHSATHI: aTOM, MOJIEKYJIa, XUMUYECKHI
AJIEMEHT, IPOCTOE BEILECTBO, CJIOXKHOE BEIIECTBO, CMECh (OJHOpPOJIHAs M HEOJHOPOAHAs),
BaJICHTHOCTh, OTHOCHUTENIbHAs aTOMHas W MOJIEKYJISpHAas Macca, KOJIWYECTBO BEIIECTBA, MOIIb,
MOJIIpHAsl Macca, MaccoBasi A0JIsI XUMUYECKOTO 3JIEMEHTA B COEAMHEHUH, MOJIIPHBIA 00BEM, OKCHI,
KHCJIOTa, OCHOBAHUE, COJIb, AIEKTPOOTPHULATEIbHOCTh, CTENIEHb OKHUCICHMSI, XUMUUECKas peaKuus,
KIaccupUKalysg pPeaklMii: peakuy COCIUHEHUS, PeaKUUU Pa3NIOoKEHUs, peaklud 3aMellCHUs,
peakuu oOMeHa, 9K30- M DHIOTEPMHUYECKHE PEaKLWH, TeIIoBOM 3(h(deKT peakiuu, SApo aToma,
ANEKTPOHHBINA CIIOW aroma, aToMHasi OopOuTalb, paglyC aToMma, XUMUYECKas CBS3b, MOJIApHAs U
HENoJIsipHasi KOBAJEHTHAas CBs3b, MOHHAs CBS3b, MOH, KATHOH, aHHOH, PacTBOp, MaccoBas A0S
BellecTBa (MPOLIEHTHAs KOHIICHTPAIHs) B PaCTBOPE;

o WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMUYECKUX MOHSATHH M MPUMEHSTH 3TH
MIOHSATHSI IPU ONMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

o WCIOJIb30BaTh XMMHUYECKYIO CHUMBOJIUKY JUISI COCTaBJIEHUS (OpPMYJ BEIIECTB U
YPaBHEHUN XUMHUUYECKUX PEAKIINN;

o OIpeJIeNIATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApPHBIX COEIMHEHMSX, CTEICHb
OKHCJICHHS 3JIEMEHTOB B OMHAPHBIX COCIMHEHMSX, MPUHAAIEKHOCTh BEIIECTB K ONpeNeIEHHOMY
KJIacCy CO€IMHEHHH 1o GdopmynaM, BUJ XUMHUYECKON CBsI3M (KOBAJICHTHAss M HMOHHAs) B
HEOPraHUYECKUX COECIUHECHMUSIX;

. packpsiBaTh cMbIch Ilepuoguueckoro 3akona J[. M. MeHeneeBa: 1eMOHCTPUPOBATH
MMOHMMAaHHUE TEePUOANYECKON 3aBHCUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT UX IOJIOKEHUS B
Ileproguueckoit cucreMe, 3aKOHOB COXPAHEHHs MacChl BEILECTB, IMIOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHa ABOTaJipo;

. ONUCBHIBaTh W XapakTepu3oBaTh TabmuuHyio ¢opmy Ilepuonnyeckoil cucremsl
XMMHUYECKHUX DIIEMEHTOB: pa3linyaTh MOHATUS «rJaBHas moarpymma (A-rpynma)» U «moOodHas
noarpynna (b-rpynna)», manele u OoJbIIME MEPUOAbI, COOTHOCUTH OOO3HAUEHHUS, KOTOpBIE
umerotcs B Tabnuue «llepuoanueckas cucrema xumuueckux siaemeHtoB J[. M. MenpeneeBa» c
YHCJIOBBIMU XapaKTEPUCTHUKAMHU CTPOEHHSI aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB M 3apsia s7pa,
o0I111ee YMCIIO AIEKTPOHOB U pacIpeIelieHUE UX 10 AIEKTPOHHBIM CIIOSIM);

o KJIacCUUIUPOBAaTh  XMMUYECKHME  DJIEMEHThl, HEOpraHMYeCKHe  BelIeCTBa,
XUMHUYECKHE peakiuu (M0 YMCIy U COCTaBy YYaCTBYIOIIMX B pPEaKLUU BELIECTB, [0 TEIJIOBOMY
dbdexry);

. XapaKTEepU30BaTh (OMHUCHIBATH) OOIIME XMMUYECKHE CBOMCTBA BEIIECTB PAa3TUIHBIX
KJIACCOB, TOJTBEp)KJasi ONUCaHHE IpUMEpaMH MOJIEKYJISIPHBIX YpaBHEHHH COOTBETCTBYIOIIHUX
XUMHUYECKUX PEAKIUH;



. IIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOI'O COCTAaBa,
BO3MO>XHOCTH NPOTEKaHHUsI XUMUYECKUX MTPEBPALLEHUH B PAa3JINYHBIX YCIOBUSAX;

. BBIYUCIIAT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPDHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJII0 XMMHUYECKOTO 3JIEMEHTa 10 (opMysie COeIMHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B
pacTBOpe, IPOBOJUTH PACUYETHI I10 YPABHEHUIO XUMHUUYECKON pEeaKLnu;

. IIPUMEHATh OCHOBHBIE OIIEPALlMHA MBICIUTENBHONU EATEIbHOCTH — AHAJINU3 U CUHTES,
CpaBHEHHE, 0000IIEeHIE, CUCTEMATH3AIHIO, KIIaCCU(UKALIUIO, BBISIBJICHUE TPUIUHHO-CIIEICTBEHHBIX
CBSI36H — JJI U3YyUYEHUS CBOMCTB BEIECTB U XMMHUYECKUX PEAKIUI, ECTECTBEHHO-HAYyYHbIE METO/bI
[I03HAHUS — HA0JII0JIEHUE, U3MEPEHUE, MOJEIINPOBAHHE, IKCIIEPUMEHT (peabHbIi U MBICIICHHBIH);

o ClleZIoBaTh IpaBWJaM II0JIb30BAaHMSI XMMHUYECKOM TMOCYAOH M J1a00opaTOpHBIM
000opyZl0BaHUEM, a TAKXKe MpaBHJIaM OOpallleHHs C BEIIEeCTBAMHM B COOTBETCTBUHU C MHCTPYKLUAMHU
10 BBITIOJTHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYECHUIO U COOMPAHUIO Ta3000pa3HbIX
BEIIECTB (BOAOPOAA U KUCIOPOJIA), IPUTOTOBICHUIO PACTBOPOB € OINpPENENEHHON MaccOBOH aose
pPacTBOPEHHOIO  BEILECTBA, IUIAHUPOBAaTb M IPOBOAMTH XUMHYECKHE OKCIEPUMEHTBI 11O
pacro3HaBaHMIO pacTBOPOB IIEJIOYEH M KUCIOT C IIOMOIIBIO HMHAMKATOpPOB  (JIAKMYC,
benondrasenH, METUIOPAHK U APYTHE).

K koHny oOydeHus B 9 KJjacce IpeIMETHbIE Pe3yJlbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOMIUXCSI YMEHUI:

o PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHATHI: XUMUYECKUI DJIEMEHT, aToM,
MOJIEKYJIa, HOH, KaTHUOH, aHWOH, IIPOCTOE BEILECTBO, CJIOKHOE BEILECTBO, BAJIEHTHOCTb,
JIEKTPOOTPULATENIBHOCTD, CTEIEHb OKUCICHUS, XUMHUYECKas peakius, XUMHUYECKas CBsi3b,
TeruioBol 3(pdeKT peakuuu, Mojb, MOJSAPHBIA 00BEM, PACTBOP, AJIEKTPOIMUTHI, HEIIEKTPOJIMTHI,
NEKTPOJIUTUYECKAsT JUCCOLMAlMS, PpEaKkUUd MOHHOrO OOMEHa, KaTajau3arop, XUMHUYECKOe
paBHOBecHe, 0OpaTUMble U HEOOpaTUMbIe PEaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE PEaKLUH,
OKHCIIUTEb, BOCCTAaHOBHTENb, OKHCICHHE W BOCCTAaHOBJICHWE, aJUIOTPOIHUs, aM(pOTEpHOCTS,
XMUMHYECKas CBs3b (KOBAJIEHTHAsl, MOHHAs, METAININYECKas), KpUCTAIIMUECKas peléTka, Koppo3us
METaJUIOB, CILJIaBbl, CKOPOCTh XMMHYECKOW peaklMu, MpeAesIbHO gonycTtuMas KoHueHrpanus 11K
BEILECTBA;

o MJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX IMOHATHUN W IMPUMEHATH ITH
MTOHATHUS ITPU ONMCAHUY BEIIECTB U UX MPEBPALLCHUN;

o UCMOJb30BAaTh XMUMHUYECKYIO CHMBOJIUKY JJIsi COCTaBJI€HHUS (OPMYN BELIECTB U
YPaBHEHUN XUMUYECKUX PEaAKIIU;

. ONpENEATh BaJEHTHOCTb M CTENEHb OKHCICHHS XUMHUYECKHX OJJIEMEHTOB B
COCIMHEHMAX pPa3lIMYHOIO COCTaBa, IPUHAJIEKHOCTb BELIECTB K OIPEACIEHHOMY KIaccy
coeuHEeHUI 1o (opMmynaM, BUJA XUMHUYECKON CBsA3M (KOBaJIEHTHAs, MOHHAs, METaJJIM4ecKas) B
HEOPraHMYECKUX COEIMHEHUSX, 3apsj MOHA 10 XMMHUUYECKON (GopMmylie, XapakTep Cpeibl B BOJIHBIX
pacTBOpax HEOPraHUYECKUX COEAMHEHUH, TUI KPUCTANINYECKON PEIIETKM KOHKPETHOTO BELIECTBA;

. packpbiBaTh  cMbica  Ilepumommueckoro 3akona JI. M. Menneneesa wu
J€MOHCTPHPOBATh €ro IMOHUMAaHHE: OIUCBhIBaTh M XapaKTepu3oBaThb TaOIUYHYI0 (QopMy
[leproanueckoit CUCTEMBI XMMHUECKHUX 3JIEMEHTOB: pa3jinyaTh MOHATHUS «TJaBHas noarpynna (A-
rpymmna)» u «mnobouHas mnoxarpymnna (b-rpymma)», Mmanble ¥ OONbIIME MEPHOIbI, COOTHOCHTH
0003Ha4YEHUsI, KOTOpblE MMEIOTCSI B MEPHOJUYECKON TabyuIe, C YUCIOBBIMU XapaKTePUCTHKAMHU
CTPOEHHUSI aTOMOB XHMHYECKHUX DJIEMEHTOB (COCTaB M 3apsj] sapa, oOIlee YHCIO 3JIEKTPOHOB U
pacrmpeiesieHde WX IO JJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIHE 3aKOHOMEPHOCTH B M3MEHEHUH
CBONMCTB JJIEMEHTOB M HMX COCJUHEHUN B IpeZeiiax MajblX IEPUOJOB U TJIABHBIX MOArPYII C
Y4ETOM CTPOCHUS UX aTOMOB;

o KJaccu(UIUpoOBaTh ~ XUMHUYECKHE  JJIEMEHTHI,  HEOpraHMYecKHe  BeIIeCTBa,
XMMUYECKHE peakuuu (10 YUCIy U COCTaBy YYaCTBYIOUIMX B PEAaKIMM BEIIECTB, IO TEMJIOBOMY
3¢ deKTy, 10 U3MEHEHUIO CTETIEHEeW OKUCIIEHNUS XUMHUYECKUX 2JIEMEHTOB);



. XapakTepu3oBaTh (OMHCHIBaTh) OOLIMEe M ClHeuu(UUYecKue XUMHYECKHE CBOHCTBA
MIPOCTBIX M CIOKHBIX BEIIECTB, MOATBEPKAAsl OMHCAHUE MPUMEpPAMU MOJEKYJSIPHBIX M HOHHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMHUYECKUX PEAKLIUM;

. COCTABJISITh YPAaBHEHHUs DSJEKTPOJIUTHUUECKOW JUCCOLMALMU KHUCIOT, WLIEIOYEeH MU
COJIeil, TOJHBIE M COKpAalIEHHbIC YpaBHEHHUS peakUuid MOHHOTO OOMEHa, ypaBHEHUS peakiui,
IIOATBEPKIAIOIINX CYIIECTBOBAHUE N'€HETUYECKON CBSI3U MEXK/y BEIIECTBAMU PA3IIMYHBIX KIIACCOB;

. PacKpbIBaTh CYLIIHOCTb OKHMCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIHMI MOCPEICTBOM
COCTaBJICHHS 3JIEKTPOHHOT0 OajaHca ITUX PeaKIuii;

. IIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3MOKHOCTH
IIPOTEKAHUs XUMUYECKHUX IIPEBPAILICHUN B PAa3JIMYHBIX YCIOBUSAX;

. BBIYUCIISITH OTHOCUTENIBHYIO MOJEKYJSIPHYHO M MOJSIDHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIF0 XUMUYECKOTr0 3JeMeHTa 1o ¢opMylie COeTUHEHUS, MAaCCOBYIO JOJI0 BElIeCTBa B
pacTBOpE, MPOBOJAUTH PACUETHI IO YPABHEHUIO XUMHUUYECKON PEAKIINY;

. coOMofaTh MpaBuUiia IMOJIb30BAHUA XHUMHUYECKOM TOCYAOH U J1abopaTOPHBIM
000pynOBaHUEM, a TAK)KE MpaBUiIa OOpaIIeHHs C BEIIECTBAMU B COOTBETCTBUU C UHCTPYKIUSIMHU 10
BBITTOJIHEHUIO JTAOOPATOPHBIX XMMHYECKHX OIBITOB IO TOJYYEHHIO M COOMPAHUIO Ta3000pa3HbIX
BEIIECTB (aMMHUaKa U yIIIEKUCIIOT0 Ta3a);

. IIPOBOJIUTH PEAKIINH, IIOATBEPKIAIOIINE KAYECTBEHHBIN COCTAB PAa3JIMYHbIX BEILIECTB:
pacrmo3HaBaTh ONBITHBIM MYTEM XJIOPHA-, OpOMUA-, HOAUA-, KapOoHatr-, ¢docdar-, cuIuKar-,
cynb(dar-, THIAPOKCUA-NOHBI, KATHOHBI AMMOHUS ¥ MOHBI U3YYEHHBIX METAJIOB, IPUCYTCTBYIOIIHE
B BOJHBIX paCTBOpaxX HEOPraHUYECKHUX BEILECTB;

. IIPUMEHATh OCHOBHBIE OIIEPALIMH MBICIUTEIBHON NEATEIbHOCTH — AHAJIU3 M CUHTE3,
CpaBHEHHE, 0000IIEHHE, CUCTEMATU3allMI0, BBISIBJICHHE MPUUYMHHO-CIEACTBEHHBIX CBSA3€H — ais
M3Yy4YEHUsl CBOMCTB BEIECTB U XMMUYECKUX PEAKLUN, €CTECTBEHHO-HAYYHbIE€ METOJIbI TO3HAHUS —
HaOJI0ICHNE, U3MEPEHNE, MOICTTMPOBAHNE, SKCIIEPUMEHT (PEaTbHbIN U MBICIICHHBIN).



TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
KoaunuecTBO 4acoB
HaumeHoBaHue B K n dyeKkTpoHHbIe (LM POBbLIE)
n/m | pa3jesioB U TeM MPOrpamMMbl cer OHTPOJIBH PAKTHIECK o0pa3oBaTe/bHbIE PECYPChI
0 ble padoThI ue padboTsbl
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUS
XUMUS — BaKHas
001acTh ECTECTBOSHANMA U 5 2 https://m.eds00.ru/YNVJIX660G
A1 MPaKTUYECKON NeATEIbHOCTH
JeJI0BeKa
Bemectsa u xumuseckue 15 https://m.eds00.ru/ONNXR1VFO
.2 peakIuu
Wroro mo pazueny 20
Pa3nen 2. BaxkHeiiune npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
Bosgyx. Kucnopon. 6 https://m.edso0.ru/D5BORTY30
A IMoustre 06 okcumax
Bonopox. Ionstue o 8 1 https://m.edso0.ru/5D61JZ6PS
.2 KHCJIOTaX U COJISIX
Boxa. Pactsoper. 5 1 https://m.eds00.ru/M1315KJBM
.3 [TousTHE 00 OCHOBAHUAX
OCHOBHEIC KI1aCChI N 11 1 https://m.eds00.ru/0T5A5MOWT
4 HEOPraHMYECKUX COCAMHEHUN
Hroro no pazneny 30

Pasnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHne aToMoB.

XumMuueckasi CBA3b. OKHCINTEIbLHO-BOCCTAHOBUTEIbHbIE Pe€akIuu

[Tepuonnueckuii 3aKOH U
Ilepronnueckas cucrema

7 https://m.edsoo.ru/TCBJBVWFZ
A XUMUYECKHX dy1emMeHToB 1. 1.
Mengeneesa. CTpoeHue aroma
XHMIHECKaA CBA3D. 8 https://m.edsoo.ru/F6AOASDPF

.2 OKHUCIATEIBLHO-



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT
https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF

‘ BOCCTaHOBUTEIIbHBIC PEAKIIUU
HWroro 1o pasueny 15 https://m.edsoo.ru/LRYWBJPES
PesepBHOE Bpems 3 https://m.edsoo.ru/KQBD02J69
OBUIEE KOJIMYECTBO 68 5 5
YACOB I10 ITPOTPAMME
9 KJIACC
KosmnuecTBo yacos
HaumeHoBaHue pa3iesioB U TeM Kour IpaxTn DJIEKTPOHHbIE
P Bcer OHTp pa (uudpoBbie) oOpazoBaTebHbIE
n/n MPOrpamMmbl OJIbHbIE yeckue
pecypchl
padoThI padoThI
Pa3znea 1. BenmecTBO M XUMHYeCKHEe peaKkul
[ToBTOpEHUE U YrayOaeHUE 3HAHUI 5 1 https://m.edsoo.ru/EQET
A OCHOBHBIX pa3/IeoB Kypca 8§ Kiacca UT35Z
OCHOBHbBIE 3aKOHOMEPHOCTH 4 https://m.edsoo.ru/AFN4
2 XUMUYECKUX PeaKlui LWG7U
DNeKTpOTUTHYECKAS TUCCOIHAITHS. 8 1 1 https://m.edsoo.ru/KODU
3 XUMHYECKUE PEAKIINU B PACTBOPAX R50VV
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
OOmas xapaKTepUCTHKA XUMUIECKUX 4 1 https://m.edsoo.ru/ZTN1F
1 anemeHToB VIIA-rpynmel. ["agorenst 7001
OO01mas xapakTepuCcTHKa XHMIYECKHX https://m.edsoo.ru/P3DH
2 snemeHToB VIA-rpynmsl. Cepa u eé 6 MEBO9
’ COEIUHEHUS L=l
OO61as xapakTepUCTHKa XUMUYECKUX https://m.edso0.ru/NVOXD
3 anemeHToB VA-rpynnsl. A30T, pocdop u ux 7 1 0UX2S
’ COEIUHEHUS LD
OO01mas xapakTepuCcTHKa XMMHYECKHX https:/m.eds00.ru/JPI20
p anemeHToB |V A-Tpynmel. Yriaepoa u KpeMHHA 8 1 2 OVIX

N UX COCAMHCHUA



https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69
https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX
https://m.edsoo.ru/JPJ2OOVJX

Nroro no pazgeny

25

Pa3zgen 3. MeTaJJIBI M BX COeTUHEHUS

OO01Ke CBOMCTBA METAJIIOB 4 https://m.eds00.ru/GHV2
A L6NJ8
BaxkHeillne MeTaJuibl U UX 16 1 2 https://m.edsoo.ru/EFKQ
.2 COEIMHEHUSI WIHZI
Hroro no pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
BeriectBa 1 MaTepralibl B KH3HH 3 https://m.edsoo.ru/TENB
A YyerIoBeKa WEF7Y
Hroro no pasneny 3
PesepBHoe BpeMs 3 https://m.edsoo.ru/FY5R
Y75R9
OBLIEE KOJIMYECTBO YACOB I10 68 4 7
ITPOI'PAMME
MNOYPOYHOE INIJIAHUPOBAHHUE
8 KJIACC
KoaunuyecTBO 4acoB Jla
n/n Tema ypoka onbﬂblfmnp qeclmeraKTl/I ra 06pa3039£f§£::2[;:c1;3?1£03bw
cero U3y4YeHHust
padoThI padoThI
[Mpenmer xumuu. Pojib XUMUM B https://m.edso0.ru/L62DS2
JKM3HM YeIoBeKa. Tema u BemecTna 1 CZR
[TousiTre 0 METOaX MTO3HAHUS B https://m.edsoo.ru/9ZJAE
XUMHH 1 WO050
[TpaxTiueckast padorta Ne 1
«ITpaBuna pa®otsl B 1abopaTopuu U https://m.edsoo.ru/L5SEW43
puéMbI 00paIeHust ¢ 1a00paTOPHBIM 1 53D

000pyIOBaHUEM

YucTele BEECTBa U CMECH.

https://m.edsoo.ru/6 TME21



https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9
https://m.edsoo.ru/FY5RY75R9
https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8

CriocoOnl pa3fieneHus: cMecei

FW8

[TpakTruueckas padora No 2
«Paznenenue cmecelt (Ha mpumepe
OYHUCTKHU NOBAPEHHON COJIN)»

https://m.edsoo.ru/K3LS5

MCRY

ATOMBI 1 MOJIEKYJIBI

XuMHYeCKUEe dJIEMEHTRI. 3HAKU
(CI/IMBOJ'IBI) XUMHNYCCKHUX OJICMCHTOB

https://m.edsoo.ru/BLS04

WTBS8

https://m.edsoo.ru/AH3D4

DNAX

[IpocTsle 1 CIOKHBIE BEIECTBA

https://m.edso0.ru/DXJBST

J95
ATOMHO-MOJEKYTAPHOE yueHe https://m.edsoo.ru/IMOBJ3
QZ5

3aKO0H IIOCTOSHCTBA COCTaBa
BelecTB. Xumuueckas popmyia. https://m.edsoo.ru/IMC496
BaneHTHOCTH aTOMOB XMMHYECKUX FX6
9JIEMEHTOB

OTHOCHTENBHAS aTOMHAs Macca. https://m.edsoo.ru/P1ZPCI
OTHOCHUTEBHAS MOJIEKYJISIpHAs Macca MDX

MaccoBas 10151 XUMHYECKOTO https://m.edsoo.ru/GHV58
SJIEMEHTA B COCIMHCHUU OMVE

KomuuecTBo BemecTBa. MoJb. https://m.edsoo0.ru/368UNL
Mousipaast macca 5Y2

dusnyecKue 1 XUMHIECKHE https://m.edsoo.ru/YZM8S
SIBIICHUSI. XUMUYECKasl pEaKIMs 6ATH

[pu3HaKy U YCIOBUS MPOTEKAHUS https://m.edsoo.ru/N6DVN
XUMHUYECKUX PEaKIUi JKQ5

3aKOH COXpaHEeHUsI MacChl https://m.edsoo.ru/M8DS4lI
BEIIECTB. XMMUYECKUE YPABHEHUS HVM

BrlunciaeHus KOJIU4ecTBa, MacChl hitps://m.edso0.ru/LUY9U
BEIIECTBA 110 YPABHCHUAM XHMUYIECKUX 3EOE

peakuuii

Knaccudukanus XuMHUECKUX

https://m.edsoo.ru/L4807L



https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB

peakiui (COeAMHECHNUS, PA3JIOKCHHUS,
3aMeleHus, o0OMeHa)

M. B. JIoMOHOCOB — y4€HBIN-
sHnukIIoneauct. O0o0EeHne u
CHCTeMaTHu3alus 3HaHuI

Kontponsnast padora Nel mo reme
«BelmecTBa 1 XUMHUYECKUE PEAKITHI

https://m.edsoo.ru/PIWAR
H3AB

https://m.edso0.ru/ON62SN
ERU

Bo3ayx — cmech razos. Cocras
Bo3ayxa. Kucinopon — anemeHT u
npocroe Beuecto. O30H

https://m.edsoo.ru/XONON
RN1P

duznyueckue U XUMUYECKHE
CBOMCTBA KHCII0pOa (peakuuu
okucaeHus, ropenue). [lonsrue 06
OKCcHJaxX

CniocoObl MOTy4eHUs KHCIOpO/ia B
1a00paTOPUM U MMPOMBIIIIICHHOCTH.
[TpumeHeHMe KucIopoaa

https://m.edsoo.ru/FBS1JR
KMB

https://m.edsoo.ru/\VJWB6
A2RD

TennoBoii 3¢ ekt XuMuIecKoi
peaKIyu, TOHSITHE O TEPMOXUMHUECKOM
YpaBHEHMH, 3K30- ¥ SHAOTEPMHUECKUX
peaKImsIx

Tonnuso (He(Th, Yroiab U METaH).
3arps3HeHue Bo3/lyxa, CHocoObl ero
MIpeIOTBPALECHUS

[Ipaktruueckas pabora Ne 3 mo
teme «llonmydyenue u cobupanue
KHCIIOpO/1a, U3YUEHUE €r0 CBOMCTB»

Bonmopon — anemeHT u nmpocToe
BenlecTBo. HaxoxneHue B npupone

https://m.edsoo.ru/PNMKJ
ZHKX

https://m.edsoo.ru/USNY5
Uuw2

https://m.edsoo.ru/5516UH
X3R

https://m.edsoo.ru/WD392
ACWB

duznueckre 1 XUMUYECKUE
cBoricTBa Bogopoa. [Ipumenenne
BOJIOpOJIA

https://m.eds00.ru/0SZ2845

9R



https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/0SZ28459R

ITousTHe 0 KUCIIOTaX U COJISX

https://m.edsoo.ru/TMWNI

VC43
CrniocoObl TONTy4eHus: BOJOPO/ia B https://m.edso0.ru/C9TO9U
nabopaTopuu CIp
[TpakTrueckas padora Ne 4 mo hitps://m.edso0.ru/SS3WA
teme «llomydyenue u cobupanue X33K — '

BOAOpPOJa, U3YYCHUE €TI0 CBOMCTB»

MounsipHbiii 00BEM ra3oB. 3aKoH
ABorazpo

Brrunciaenus 00n€ma, KoJIM4yecTBa
BEI[ECTBA T'a3a 10 er0 H3BECTHOMY
KOJINYECTBY BEUIECTBA MK 00BEMY

Breruucinenus 006EMOB ra3oB o

YPaBHEHHIO PEAKIMK HA OCHOBE 3aKOHA
00BbEMHBIX OTHOLIEHUH ra3os

https://m.edso0.ru/M3KSO
1QDQ

https://m.edsoo0.ru/MXGO
Y304M

https://m.edso0.ru/9TQ8A
XABY

Ddu3znyecKkrue U XUuMHUYECKHUE

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

CBOMCTBA BOJBI ZK4R

CocraB ocnoBanuii. [Tonsitue 00 https://m.edsoo.ru/IXB2W6
WHJIMKaTOpax IVL

Bona xak pacTBOpuUTEI.
HacpIieHHbIE M HEHACHIILIEHHBIE https://m.edsoo.ru/MKHXP
pactBopbl. MaccoBasi 10J1s1 BEIIECTBA B OFH4

pacTtBope

[TpaxTrueckast pabota Ne 5 o
teme «lIpuroroBneHue pacTBOpoB C
OnpeaeIEHHON MacCOBOW JTOIEH
PacTBOPEHHOTO BEIIECTBA»

https://m.edsoo.ru/WXUKP
AUOA

KonTponbnas padota Ne2 o teme

https://m.edsoo.ru/JM7935

«Kucnopoa. Bonopoa. Boga» DRY
Oxkcupsl: cocTaB, KIacCupUKaIIUS, https://m.edsoo.ru/5TFSJJN
HOMEHKJIaTypa AY

HonyquHe 1 XUMHWYECCKHEC

https://m.edso0.ru/8JAZ9Y
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https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL
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https://m.edsoo.ru/8JAZ9YWS2

CBOMCTBA KMCJIOTHBIX, OCHOBHBIX H

aM(pOTEePHBIX OKCHJIOB
OcHOBaHUS: COCTAB,

KJ1acCU(UKALKS, HOMECHKIIATypa

WsS2

UsC

https://m.edsoo.ru/5U397H

[TonydyeHnue nu XuMHYECKHE
CBOICTBAa OCHOBAHUI

KucnoTsl: cocTas,
KkiaccuduKalus, HOMEHKIATypa

ROE

EBKY

https://m.edsoo.ru/GD9A28

https://m.edsoo.ru/Q6U4wW

[Tony4yeHne 1 XUMHYECKHE
CBOMCTBA KMCJIOT

Conu (cpenHue): HOMEHKIIATYpA,
CTIOCOOBI OJTYYCHHUS, XHMHUECKUE
CBOMCTBa

N45SW

9T

https://m.edsoo.ru/Z2GCR

https://m.edsoo.ru/JSNUIM

[TpakTuueckas pabota No 6.
Pemrenue skcniepuMeHTANBHBIX 3324 110
Teme «OCHOBHBIE KJIacChl
HEOPTraHUYECKUX COCTMHECHHIN

TI'enernmueckas cBsI3b MCKIY
KjIaCCaMH HCOPIraHUYCCKUX CO@I[I/IHCHI/Iﬁ

JAYA

RE31

https://m.edsoo.ru/58D13JF

https://m.edsoo.ru/YDS6Z

O000111eHHE U CUCTEMATU3 AL
3HAHUN

KonTponsHnas padora Ne3 no teme
"OCHOBHBIE KJacChl HEOPTAHUYECKUX
coenqnHeHni"

HCpBLIC IIOIIBITKH KJIaCCI/I(l)I/IKaI_II/II/I

XHMHYECKHUX 31eMeHTOB. [loHsaTHE O
rpymnmax CXOAHbIX 3JICMCHTOB

EEYN

ULD

214

https://m.edsoo.ru/S7BUO

https://m.edsoo.ru/AFA7ID

https://m.edsoo0.ru/CO0V3CC

Ilepronnueckuii 3aKOH U
[Tepuoanueckas cucreMa XUMHYECKUX
anemenToB [I. 1. Menaeneera

3U8

https://m.edsoo.ru/X9F1NR

IIepuonsl, rpynmel, MOATPYIIIILI

https://m.edsoo.ru/NQMW

WJIRXN
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Ctpoenue atomoB. CocTaB
aTOMHBIX siaep. M3oTomsl

CTpoeHue AIEKTPOHHBIX 000I0YCK
aTOMOB 3JIeMeHTOB [leprnoauyeckoii
cucremsl /. 1. Menneneena

XapakTepucTuka XUMHYECKOTO
3JIEMEHTA 110 €r0 MOJI0KESHUIO B
ITepunonnueckoii cucreme /1. U.
Menneneesa

https://m.edsoo.ru/IMUDO

https://m.edso0.ru/T95YN

https://m.edsoo.ru/Y1P040

MDX

3nauenue [leproandeckoro
3aKOHA JIJIS Pa3BUTHS HAYKU U TIPAKTUKH.
J1. 1. MenneneeB — y4€Hblii, neJaror u
rpaKIaHUH

PesepBHeIit ypok. O600IICHHE 1

cucreMaTu3anus 3HaHui / Beepoccuiickas
poBepouHas padboTa

Konrtponsnas padora Ne4 o treme
«CtpoeHue aroma. XuMUYECKast CBS3bY /
Bcepoccuiickas npoBepouHas paboTta

https://m.edso0.ru/SZD8XE

https://m.edso0.ru/ZCQTR

https://m.edsoo.ru/FT1ZF99

WE

SHCKTpOOTpI/H_IaTCHBHOCTI) aTOMOB
XHUMHUYCCKUX 3JICMCHTOB

HonHas xuMudeckas CBI3b

https://m.edsoo.ru/HZA11
OEDS8

https://m.edso0.ru/3SY1RJ

KVI

KoBanentnast nonsipHas
XUMHUYECKas CBS3b

KoBaseHTHas HenonspHas
XUMUYECKas CBS3b

https://m.edsoo.ru/EOL3M

T2AE
https://m.edso0.ru/9YVR3F

UXI

CreneHp OKUCICHUS

https://m.edsoo.ru/RA6CV
XM66

OKHUCIIUTENBHO-
BOCCTAHOBUTEIBHBIE PEAKITUN

OxucIuTeIN ¥ BOCCTAHOBUTEIN

https://m.edsoo.ru/ZXNCA
7D0OZ

https://m.edso0.ru/QPS46Z



https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/IMUD0MR5H
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https://m.edsoo.ru/EOL3MT2AE
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https://m.edsoo.ru/9YVR3FUXI
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6 1 SPU
Pescpibiit ypor. O6obmerme n https://m.edsoo.ru/4ARH7M
crcTeMaTHU3alus 3HaHUH 10 TeMe
7 1 35NF
«Ctpoenne aroma. XUMUYECKas CBSI3b»
PesepBHblii ypok. O600IIEHHE 1 https://m.edsoo.ru/7DNRB
8 CUCTEMaTHU3aIusl 3HAHUU 1 27948
OBUIEE KOJIMYECTBO YACOB I10 5 4
[TPOTPAMME 68
9 KJIACC
KosmmuecTBo yacos
K I Ja DJIeKTPOHHbIE
Tema ypoka B oHTp PAKTH  1q uugpoBbie 06pa3oBaTebHbIE
n/n cero OJIbHbIE yeckue u3yuenms  pecypebi
padoThI padoThI
Hepronrieckiit 3ako, https://m.edsoo.ru/ECRKA
[lepuonuyeckas cucreMa XUMHYECKUX 1
90AY
anemenToB 1. I. Menaeneena
N 3aKOHOMEPHOCTH B H3MCHCHHH https://m.edsoo.ru/GNJPE
CBOWCTB XUMHYECKUX 3JIEMEHTOB 1 ROEB
IIEPBBIX TPEX NEPUOAOB -
HOMCHKIJ?E-II:;;I;%—)IIEEE?ZII?HP:IGCKHX 1 https://m.edsoo.r/WTOL
BEIIECTB WRAZ
Buabsl XMUMHUYECKON CBA3U U TUIIBI 1 https://m.edsoo.ru/U14Y5
KPUCTAININYECKUX PEIIETOK CFRV
KonTponbnas pabota Nel no
teme «IloBTOpeHue u yriayoieHue 1 1 https://m.edsoo.ru/J4X8Z
3HaHUI OCHOBHBIX Pa3/IesioB Kypca 8 N212
KJ1acca
Knaccudukanus XuMruaeckux 1 https://m.edsoo.ru/X8XAE
peakuil Mo pa3JIuyHbIM IIPU3HAKAM 7E2]
[ToHsITHE O CKOPOCTH 1 https://m.edsoo.ru/6VLXC



https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948
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https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N

xumudeckor peakuu. [lonstue o
TOMOTEHHBIX U T€TEPOreHHBIX PEAKIIUIX

[TonsiTHE 0 XUMUYECKOM
paBHOBecuH. PaKTOPBI, BIUAIOIIME HA
CKOPOCTb XUMHUYECKOU PEAKLIUU U
II0JIO)KEHHE XMMHUYECKOTO PABHOBECHS

YY7N

https://m.edsoo.ru/H4FH7
NZNM

OKHUCIIUTENBHO-

https://m.edsoo.ru/648V1l

BOCCTAHOBUTEJIbHBIC PEAKIINU 026

Teopust 3IEKTPOIUTUYECKON https://m.eds00.ru/2KCYC
nuccoruanui. CUIbHBIE U clIa0bIe L716 — :
3IEKTPOJIUTHI ====

. https://m.edsoo.ru/VN2SB

Honnble ypaBHEHHsI peakui INIR

XHUMHUYECKHE CBOMCTBA KUCIIOT U .
OCHOBaHHH B CBETE MPEICTABICHHUI 00 YVXI https://m.eds00.ruw/8HHS1
AIEKTPOJIUTHYECKON JUCCOIHAITIT —

XuMHUYecKrue CBOMCTBA COJICH B hitps://m.eds0o.ru/ETD50
CBETe MpeAcTaBIeHu 00 TSAG — :

AIEKTPOJIUTAYECKON JUCCOIHAITIT

ITonsATHE O THIpONM3E CONEN

https://m.edsoo.ru/9JFRA
VESW

O000I1IIeHNE U CUCTEMATU3AIHS
3HAHUN

[TpakTiueckast pabora Ne 1.
«PerieHne 3KCIIepUMEHTABHBIX 32149

https://m.edsoo.ru/FEEIZR

MBG

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

HJT4

KonTponbnas padorta Ne2 no
TeMe «DNEeKTPOIUTUYECKAs
auccounanua. XUMUYECKUE PEakiuy B
pacTBopax»

https://m.edsoo.ru/9RKLZ
DNUX

OO01mas xapakTepucTHKa
rajJoreHoB. XMMHYECKHE CBOMCTBA Ha
IIpUMeEPE XJIopa

https://m.edsoo.ru/NNYK
YZF12
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Xnopoogopoa. ComnsiHast
KHCJI0Ta, XMMHYECKHE CBOMCTBA,
MOJy4YCHUE, TPUMEHECHUE

https://m.edsoo0.ru/CWVS
HCD2M

[TpakTrueckas padora Ne 2 mo
teme «lloryueHnne CoIHOM KUCIIOTHI,
n3y4yeHue e€ CBOMCTB»

https://m.edsoo.ru/PVEXI
YWEG

Brraucnenus no YpaBHCHHAM
XHUMHUYCCKUX peaKHHﬁ, €CJIM OAMH U3
PCarcHTOB JlaH B HU30BITKE

https://m.edsoo.ru/4BI5H0

10F

OO011as xapakTepucTHKa
aneMeHToB VIA-rpynmsl

ANOTpOITHBIE MOAU(PHUKAINN
cepbl. HaxoxxaeHune cepsol u e€
COCIMHEHM B pUpoae. XUMUYECKUE
CBOICTBA CEphI

https://m.edsoo.ru/VMWK
ERSEP

https://m.edsoo0.ru/CX10E
U8PO

CepoBoaopoj1, CTpOEHHUE,
(bu3nuecKkrue 1 XUMHUYeCKHe CBOMCTBA

https://m.edsoo.ru/ECGX2
B40OW

Oxcuppl cepbl. CepHast KMCIIOTA,
¢u3nuecKkrue 1 XUMHUYECKHE CBOMCTBA,
[IPUMEHEHHE

https://m.edsoo.ru/ULRFL
CHH1

XHUMHUYECKUE PEAKIUH, JIeKALTUE
B OCHOBE ITPOMBIIIJIEHHOT'O CII0co0a
MOJIyYEHUsI CEPHOU KUCIOTHI.
XUMHUYECKOE 3arpsI3sHEHUE OKPYKAIOMEH
Cpelibl COEIMHEHUSIMU CEPBI

https://m.edsoo.ru/H7FT3
NON4

Brruncienne MaccoBoit 10Ju
BBIXOJIa MPOJIYKTa peakluu

OO0m1as XxapaKTepucTUKa
aneMeHToB VA-rpymibl. A30T,
pacrnpocTpaHeHue B IPUpPOJIE,
(bu3nyecKrue U XUMUYEeCKHe CBOHCTBA

https://m.edsoo.ru/HSJE18

6WN

https://m.edsoo.ru/WAHR
MB976

AmMMmuak, ero husnyeckue u

https://m.edsoo.ru/HZAYE
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https://m.edsoo.ru/HZAYE5F13

XUMHUYECKHUE CBOMCTBA, MTOTYYCHUE U
IIPUMEHEHHE

[IpaxTuueckas padora Ne 3 o
teme «llomydenne ammuaka, u3ydeHue
€ro CBOMCTB»

A3oTHas KHCIO0Ta, €€
(hU3MYECKre U XMMHUYECKHUE CBONCTBA

https://m.edsoo.ru/JORP64

IR

https://m.edsoo.ru/U2DYE
DMYE

Hcrnonb30BaHMEe HUTPATOB U
coJied aMMOHHS B Ka4eCTBE
MUHEPAIBHBIX yIOOpeHH. XUMUYECKOe
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COEIMHEHHUSIMH a30Ta

https://m.edsoo.ru/5SHBKC

1QCB

®ochop. Okcun dhocdopa (V) u
dbocdopHas kucnora, pusuvecKue u
XHUMUYECKHE CBOWCTBA, MOJTyYCHHE

https://m.edso0.ru/GDQJS
O3wWP

Ucnonb3oBanue ¢pocdaTtos B
KayecTBE MUHEPAJIbHBIX Y10OpEHUH.
3arpsi3HeHue IPUPOTHON Cpeibl
dbocharamu

https://m.edsoo.ru/lUAZ3H

u6s5v

Yraepon, pacripocTpaHEHUE B
npupojie, GU3NIecKue 1 XUMHUIECKIE
CBOMCTBA

https://m.edsoo.ru/DWOM
6SUUL

Oxcuapl yriaepona, ux
¢du3nyecKkrue 1 XuMHUYEeCKHe CBONCTBRA.
DKosorndeckue npooeMbl, CBSI3aHHbBIE C
okcuziom yriepona (1V)

VYroanHasg KUCIOTa U €€ COJIN

https://m.edsoo.ru/OX0QA
PGNCF

https://m.edsoo.ru/OHQHD

6IPA

[IpaxTuueckas padora Ne 4 o
teme "llosrydenue yrieknuciaoro rasa.
KavecTBeHHast peakiys Ha KapOOHaT-
HOH"

https://m.edsoo.ru/G2HZX
QGCs
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HCpBOHa‘IaJ'IBHBIC MOHATHS 00
OpraHn4CCKUX BCHICCTBAX KaAK O
COCAUHCHUAX YriIepoaa

https://m.edso0.ru/30TI1Z1

092

Kpemuuii u ero coeiHeHust

[IpakTuueckas padora Ne 5.
Pemenue skcepuMeHTAIbHBIX 3a7a4 M0
TeMme «Bakaeime HeMeTaUIbl U UX
COCITMHEHHUS

https://m.edsoo.ru/75JXN

HOI8

https://m.edsoo.ru/O7E8D

KonTponbnas pabota Ne3 mo
Teme «BaxkHeime HeMeTauibl U UX
COEJIMHEHU S

https://m.edso0.ru/S85J9U

OO011as xapakTepuCcTHKa
XUMHUYECKHX 3JIEMEHTOB — METaJIJIOB.
Meramnnueckas CBA3b U METANINYECKAS
KpUCTaJIIIM4ecKast peimérka. @uznyeckue
CBOMCTBAa METAJNIOB

https://m.edsoo0.ru/XK1GY

PCO1

XHUMHUYECKUE CBOMCTBA
METAJIJIOB. DJIEKTPOXUMUYECKHUH P
HaIpsHKEHNH METaJUIOB

O61ue crnocoOb! MOTyYeHUs
MeTauioB. CriiaBel. Berancnenus mo

https://m.edsoo.ru/Z7YRN
PAEW

https://m.edso0.ru/G54GD

YPAaBHEHUSAM XUMHUYECKUX PEAKLIUN, €CIIU QI2D
OJIMH U3 PEAreHTOB COAEP>KUT TPUMECH
https://m.edsoo.ru/4FIGDO
[TonsiTHe 0 KOPPO3UH METAILIIOB WOW

[Ienounkie METaIIbI

https://m.edsoo.ru/X1B4B
PUW?2

OKcuabl ¥ THAPOKCUJIBI HATPUS U
KaJns

[llenouno3eMeNbHBIC METAJIIBI —
KaJIbIIMA 1 Maroui

https://m.edsoo0.ru/Q4DX0

G3U9
https://m.edsoo.ru/REOCD

YOK6
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https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/REOCDY0K6

Baxxueiinine coetnHeHN
KaJIbIUS

O00011IEHNE U CUCTEMATHU3ALHS
3HaHUU

https://m.edsoo.ru/CJR96C
MZA

https://m.edso0.ru/O5PXG
G1BE

JKEcTKkoCTh BOIBI U CIIOCOOEI €6
YCTpaHECHUS

[IpakTuueckas padora Ne 6 o
TeMe "JKECTKOCTH BOJIBLI U METOILI €6
ycTpaHeHus"

AroMuHUNA

https://m.edsoo.ru/WFMB
FTTTP

https://m.edsoo.ru/NF1RO
KB8J

https://m.edso0.ru/9ZJ8RD
1TV

AmdoTepHbIe CBOICTBA OKCHIA U
THJIPOKCUIA

https://m.edsoo.ru/NI5KII

0J5

Keneso

OKCHJTBI, THIPOKCHJIBI B COJTU
xenesa (1) u xenesa (I11)

https://m.edsoo.ru/F20NJR
5SR

https://m.edsoo.ru/IRTUB
LAMP

O000111eHHE U CUCTEMATU3ALMS
3HAHUN

[IpakTuueckas pabora Ne 7.
Pemienue skcriepuMeHTaIbHBIX 3314 MO
TeMme «BakHenme MeTauIbl B UX
COEIMHEHUS»

https://m.edsoo.ru/NAONG6
HGKZ

https://m.edso0.ru/ZN7G0
SMX

Berarcnenus o ypaBHEHUSIM
XUMHUYECKHUX PEaKIIHii, €CIIK OJIUH U3
peareHTOB JIaH B U30BITKE WU COACPKHUT
npuMecH. BerauciaeHus: MaccoBOM 1011
BBIXOJIa MPOJIYKTa peaKInu

O00011eHNe U CUCTEMATU3ALIS
3HAaHUH

https://m.edsoo.ru/AYD2H
E51Y

https://m.edso0.ru/B8T9V
TKOP

KonTtponbsHnas padora Ne4 o
TeMe «BakHelne MeTauIbl U UX

https://m.edsoo0.ru/703C80
4GN



https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/703C804GN
https://m.edsoo.ru/703C804GN

COCAUHCHUA»

BCH_IGCTBa H MaTC€purajbl B

https://m.edsoo.ru/OFI132J

3 IMOBCEIHEBHOM JKM3HU YEI0BEKa MTO

XUMHYECKOE 3arpsi3HCHUE https://m.edso0.ru/9ANGY
4 OKpY KaroIen Cpeabl EYQI

PoJib XUMHUH B PELICHUN https://m.eds00.ru/18Q203
5 IKOJIOTHYECKUX TPOOIEM Y28

Peseprublii ypok. O000IICHHE https://m.edsoo.ru/DT1BA
6 cUCTEMAaTH3alNs 3SHAHUN S5U4

Pe3sepBHbIii ypok. O0001IICHUE 1 https://m.edso0.ru/P52TJZ
7 cUCTEMAaTH3alNs 3SHAHUN NXV

PeseprHblii ypok. O6o0ICHHE U https://m.edso0.ru/TMK36
8 cucTeMaTu3alysl 3HAHUI TJZG

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/DT1BAS5U4
https://m.edsoo.ru/DT1BAS5U4
https://m.edsoo.ru/P52TJZNXV
https://m.edsoo.ru/P52TJZNXV
https://m.edsoo.ru/TMK36TJZG
https://m.edsoo.ru/TMK36TJZG

MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA OCHOBHOU
OBPA30BATEJIbHOM ITPOI'PAMMBI

8 KIIACC
Kon "
HpoBepsIeMOro HpOBepﬂgMbIe npeaMeTHbIE pe3yJabTaTbl 0CBOEHHS] OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 001ero 00pa30BaHUs
pe3yjabTara
1 [To Teme: «IlepBoHaYanbHBIE XUMHUYECKUE TIOHATHUSD)
PacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKHUX MOHSATUN: aTOM, MOJIEKYIa,
XUMUYECKUM DIIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, CMECh
(omHOpOIHAST M HEOJHOPOAHAs), BAJIGHTHOCTh, OTHOCUTEIbHAs aTOMHAs W
MOJIEKYJIIpHAsi Macca, KOJMYECTBO BEILIECTBA, MOJb, MOJSIpHas Macca,
1.1 MaccoBas J0Jisi XMMHUYECKOTO 3JIEMEHTAa B COCIMHEHHUM, MOJISIPHBIA O0BEM,
XUMHYECKasi peaklus, Kiaccu(UKalus peakiuil: peakiuu COeAUHECHHUS,
peaKIu Pa3lIO0KEHUs, pEaKUUu 3aMelIeHUs, pPeakuuu OoOMeHa, 53K30- U
SHAOTEPMHUUECKUE pEeaKlUu, TEIIoBoM 3¢ (deKT peakuuu, pacTBOp, MaccoBas
JI0JISL BelecTBa (MPOIEHTHAS KOHLIEHTPAIMsI) B PaCTBOPE
12 WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHUMHYECKUX EIOH;[THI?I u
MIPUMEHSATH 3TU NOHATHUS IIPU ONKUCAHUU BEIIECTB U MX MPEBPAICHUI
13 HCTIONL30BATE  XMMUYECKYIO CHMBONMKY JUIs COCTABIICHHS dbopmy
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN
14 PacKpbIBaTh CMBICI 3aKOHOB COXPAHEHUs1 MacChl BELUIECTB, IOCTOSHCTBA
' COCTaBa, aTOMHO-MOJICKYJISIPHOT'O YY€HHsI, 3aKOHAa ABOTaapo
15 OTIPECIISATh BAJICHTHOCTh AaTOMOB 3JICMEHTOB B OMHAPHBIX COCTUHEHHSIX
16 KJIaCCU(PUIIMPOBATh XUMUYECKHE peakuuu (10 YUCIYy UM COCTaBy
YUaCTBYIOIIMX B PEAKIIUH BEIIECTB, 10 TETIOBOMY P EKTY)
17 BBIYUCIISITH OTHOCUTENBHYIO MOJEKYISPHYIO M MOJSIPHYIO MAaccChl
BEIIECTB
18 BBIYUCIISITh MAacCOBYIO JIOJIO XHUMHYECKOTO JJIEeMEeHTa 1o (dopmyre
COEIMHEHMS,
1.9 BBIYUCIISITH MACCOBYIO JIOJIO BEIIECTBA B pacTBOPE
110 MIPUMEHATh E€CTECTBEHHOHAYUYHbIE METOJbl TO3HAHUs — HAOIIO/ICHHE,
U3MepeHHe, MOICTUPOBAHUE, SKCTIEPUMEHT (PEealIbHbII U MBICIICHHBIN )
2 [To Teme: «BaxHelme NpeIcTaBUTENIN HEOPraHUYECKUX BEILIECTB)
21 PacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHMX MOHATHUM: OKCHUJ, KHUCIIOTA,
OCHOBaHHE, COJIb
29 OTIPENIEIATh TMPUHAJICKHOCTh BEHIECTB K OMNPEACIEHHOMY KIAcCy
COEIMHEHUH 1o GopmysiaMm
2.3 KJIacCU(UIIMPOBATh HEOPTaHUYECKUE BEIIECTBA
XapaKTepU30BaTh (OMUCHIBATH) OOIIHME XUMUUYECKHE CBOWMCTBA BEIIECTB
24 pPa3IMYHBIX KJIACCOB, MOATBEPKJas OINUCAHWE MPUMEpPAMU MOJEKYISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIHN
MPOTHO3MPOBATh CBOWCTBA BEMIECTB B  3aBUCHMOCTH OT WX
2.5 KaueCTBEHHOTO  COCTaBa,  BO3MOXXHOCTH  MPOTEKAHUS  XHUMHYECKUX
MIPEBPAIICHHI B PA3IMYHBIX YCIOBHUSIX
2.6 CleoBaTh TpaBWJaM  TOJB30BaHUS XHMHUYECKOW TIOCYIOM |




1a00paTOPHBIM 000PYIOBAaHUEM, a TAKXKE MTpaBUiIaM OOpaIeHuUs ¢ BEIeCTBAMHU
B COOTBETCTBUU C MHCTPYKIUSIMH T10 BBITIOJIHEHUIO Ta00OPATOPHBIX XUMHUYECKHX
OTBITOB MO TOJYYEHHIO U COOMPAHUIO ra3000pa3HBIX BELIECTB (Boxopoda U
KHCJIOPOJIa), MPUTOTOBJICHUIO PACTBOPOB C OMNPENEIEHHON MaccoBOM Joiiei
pacTBOPEHHOIO  BEIIECTBA, IUIAHUPOBATb M MPOBOJUTh  XMMHYECKUE
HKCIIEPUMEHTHI TI0 PACIIO3HABAHHUIO PACTBOPOB MIETOYEH M KUCIOT C MOMOIIBIO
WHIUKATOPOB (JITakMyc, (heHoIdTaIeHH, METHIIOPAHK U IPYTHE)

2.7

MIPOBOJUTH PACUETHI [0 YPABHEHUIO XUMUYECKON peaKuu

I[To Teme: «llepuogmueckuit 3axkoH u Ilepuonuueckas cucreMa
xumuueckux anementoB JI. M. MenaeneeBa. CtpoeHrue aToMOB. XHUMHUYECKast
cBs13b. OKHCIIUTEIIbHO-BOCCTAHOBUTEIHHBIC PEAKIIHI

3.1

3.2

3.3

3.4

3.5

3.6
3.7

9 KUIACC

Kon
NpoBepPsIeMoro
pe3yJbTara

pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHMX IOHATHH: sIpo aToma,
AIIEKTPOHHBIN CJIOW aTroma, aToOMHas OpOWTaNb, PAagUyC aToMa, XUMHUYECKas
CBSI3b, NOJIAPHAS U HETOJIAPHAs KOBAJIEHTHAs CBSI3b, DJIEKTPOOTPULIATENILHOCTD,
MOHHAs CBSI3b, MOH, KATUOH, aHUOH, CTEIIEHb OKUCIICHUS

KJ'IaCCI/I(bI/IIII/IpOBaTI) XUMHNYECKHNEC 3JICMCHTbBI

OINMCHIBATh M XapaKTepu3oBaTh TaOnmuuHyto ¢opmy I[lepuoamueckoit
CUCTEMBl XMMHUYECKHX 3JICMCHTOB: pPa3jN4aTh MOHSATHUS «TJIaBHAs MOATPYIIA
(Arpynmna)» u «mobounas nonarpymnma (brpymma)», «Mmanbie» U «OoNbIIHE»
TIEPHOIBI

packpsiBaTh cMmbicn [lepuomnueckoro 3akona [[.M. Menneneesa:
JEMOHCTPUPOBATh  TIOHUMAaHUE T[EPHOJAMYCCKONW  3aBHCHUMOCTH  CBOWCTB
XUMHUYECKHX JJIEMEHTOB OT MX TOJIOKeHUs B [leproamdeckoit cucreme

COOTHOCHUTh  OOO3HAYCHWs, KOTOpbIE  HMMCIOTCS B  TabmuIe
«Ileprognueckas cucremMa XuUMHYeCKUX dieMeHToB J[.M. MeHneneeBa» c
YUCIIOBBIMH XapPaKTEPUCTUKAMU CTPOCHHUS AaTOMOB XHUMHYECKHX DJIEMEHTOB
(coctaB u 3apsan sApa, o0IIee YHCIO SJICKTPOHOB M paclpeielieHue HX Mo
AIIEKTPOHHBIM CJIOSIM)

OTIPECIISATH CTCTICHh OKUCIICHHS DJICMEHTOB B OMHAPHBIX COCTMHEHHSIX

ONpeAensATh BUJ XUMHUYECKONW CBS3M (KOBaJE€HTHas W MOHHasi) B
HEOPraHUYECKUX COCAUHEHUAX

IIpoBepsiemble peaMeTHBIE Pe3yJbTATHI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

1

ITo Teme: «BemecTBO U XUMHUYECKas pCaKkuus»

11

pacKpbIBaTh CMBIC OCHOBHBIX XHWMHMUYECKMX TOHSATHI: pacTBop,
AJIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, IEKTPOJUTHYECKAS JUCCOIUALNS, PEaKIINU
MOHHOTO OOMEHa, KaTalu3aTop, XMMHUYECKOE paBHOBECHE, OOpaTHMbIe U
HEOOpaTUMbBIE  pPEAKIMH,  OKHCIMTEIbHOBOCCTAHOBUTEIBHBIE  PEaKIIHH,
OKHCJIUTENb, BOCCTAHOBUTEIb, OKHUCIEHUE W BOCCTAHOBJICHHUE, AJJIOTPONUS,
aM(pOTEepHOCTh, XUMHUYECKasl CBS3b (KOBAJICHTHAsl, HOHHAS, METALTHYECKAS),
KpUCTAJUTMYECKasl PEelIE€TKa, CIJIaBbl, CKOPOCTh XUMUUYECKOU PEaKIIUU

1.2
1.3

HIUTIOCTPUPOBATL B3aUMOCBA3b OCHOBHBIX XHUMHUYCCKUX MOHATHH U
IMIPUMCEHATE OTU MMOHATHA ITPU OITMCAHUHN BCUICCTB U UX npeBpameHI/Iﬁ

COCTaBJIATE YPAaBHCHUA BHeKTPOHHTH‘IeCKOﬁ Jucconuanmm KHCJIOT,




IIEJI0YEe U COJIeH, MOJHbIE M COKpalI€HHbIE YPaBHEHUS pEaKIMil MOHHOTO
oOMeHa

PaCKpbIBaTh CYIIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBHUTCIIBHBIX peaKuHﬁ

1.4 .
IMOCPEACTBOM COCTABJICHHUA SJICKTPOHHOI'O OajlaHca THX p€akuuun

1.5 MIPOBOAMTDH PACUETHI M0 YPABHEHHUIO XUMUYECKOM peaKkIuu

Ilo Temam: «Hemetamnbel M HX COCOUHCHUA» U «MeTamiael U HX
COCONHCHUA»

XapaKTepU30BaTh (OMHCHIBAThH) OOIIME U CIIEU(DUICCKUE XUMUICCKUE
CBOMCTBA MPOCTBIX U CI0KHBIX BEIECTB, MOJTBEPKAasi OMMMCAaHUE TTPUMEPAMHU
MOJICKYJIIPHBIX M HMOHHBIX YPaBHEHHUU COOTBETCTBYIOIIMX XHUMHUYECKHUX
peakuuii

2.1

COCTaBJIAATb YPaBHCHUA peaKHHﬁ, MOATBCPKAAOIMUX CYHICCTBOBAHUC

2.2 o
ICHCTUYCCKOMN CBA3H MEXKAY BCIICCTBAMH PA3JIMYHBIX KJIaCCOB

IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT X CTPOEHUS,
2.3 BO3MOKHOCTM IIPDOTEKaHUS XUMHUYECKUX IIPEBPALLECHUA B  Pa3JIMYHBIX
YCIIOBHSX

CJIeZIOBaTh  TPaBWJIaM  TOJB30BAaHHUS XHUMHYECKOH TIOCYyIOW U

nabopaTopHBEIM  O00OpyJOBaHHWEM, a TaKXKe TMpaBUjIaM OOpameHus C

2.4 BEIIECTBAMH B  COOTBETCTBHM C HMHCTPYKIUSMH TIO  BBIIIOJHCHUIO

J'Ia60paTOpHI>IX XUMHYCCKUX OIIBITOB IO IOJYUYCHHUIO U CO6I/IpaHI/IIO
ra3000pa3HbIX BEIIECTB (AMMHUAKa M YIIIEKKCIIOrO T'a3a)

IPOBOAMTh PEaKIUH, TMOATBEPKIAIOIIMNE KAuyeCTBEHHBIM COCTaB

pPa3IMYHBIX BEIICCTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPUI-, OPOMHUI,

2.5 uonuna, kapobonat, docdat, cunukar, cyiabhaT, THAPOKCHUAMOHBI, KATHOHBI

AMMOHHUS, WOHBI HW3YYCHHBIX METAIOB, TPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPraHMYECKHUX BEIIECTB

3 ITo Teme: «XHUMHsI B OKPY:KAIOILIAsL CPENA»

pPacKpbIBaTh CMBICI OCHOBHBIX XuMu4eckux nonsatui: 111K Bemecrtsa;
KOppO3Hsl METAJIOB

3.1

MPUMEHSTh OCHOBHBIC ONEpPAllMU MBICIUTEIBHON ACSITENbHOCTH —
aHAIM3 W CHUHTE3, CpaBHEHHE, OOOOIIECHHME, CHCTEeMAaTH3allhi0, BBHISBIICHUE
MIPUYMHHO-CIIEICTBEHHBIX CBSI3ed — 7S W3Y4YeHHs] CBOMCTB BEIIECTB U
XUMHYECKHX  PEAKIUi; eCTCCTBCHHOHAyYHBIC METOABl  IMO3HAHUS —
HaONo/IeHNe, HW3MEpeHUe, MOJEIUPOBAHUE, OKCIEPUMEHT (peanbHBIi U
MBICJIEHHBIN )

3.2

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

8 KUIACC

IIpoBepsieMblii JJIEMEHT COePIKAHUSA

Koxa
1 [IepBoHavanbHbIE XUMUYECKHE TOHSATHS
1 IIpeamer xumun. Posib XMMHM B ’KU3HU YeI0BeKa. XUMHS B CHCTEME HayK. Terna
A u BenlecTBa. PU3NYECKUE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSIHUE BELECTB
1 [TonsiTue 0 Meronax mMo3HaHusd B XUMHUU. YucTele BemecTBa U cMecH. CriocoOsl
2 pa3feseHus cMecen

1 ATOoMBI M MOJICKYJIBI. Xumudeckue daeMeHThl. CHMBOIBI  XUMHYECKHX




aneMeHTOB. [IpocThie U cI0KHBIE BeleCcTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

Xumudeckas Gopmyna. BajaeHTHOCTP aTOMOB XMMHUYECKHUX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BellecTB. OTHocuTenbHas aToMHas Macca. OTHOCHUTENbHas
MOJIEKYJIsIpHasi Macca. MaccoBasi 10J1s1 XMMUYECKOT0 3JIEMEHTa B COeTUHEHUN

KomuuectBo BemectBa. Moabs. MossipHass macca. B3auMocBsi3bp KOJIMYECTBa,
MacChl U YHCIIa CTPYKTYPHBIX EIMHHMII BEIIeCTBA. PacuéTel Mo GopMyliaM XHMHYECKHUX
COETUHEHUN

dusnyeckne U XMMHUYECKHE SBICHUSA. XHMMUYECKas Peakius W e€ MpH3HAKU.
3aKOH COXpaHEHUs MacCchl BEIIECTB. XHUMHUecKue ypaBHeHHs. Kiaccuduxamms
XMMHYECKHUX Peakuui (COeAMHEeHNs, Pa3JIOKEeHNUS, 3aMEIeHUs, 0OMEHA)

2

XUMHUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOH MOCYION, C TIPaBUIaMU
paboTel B J1abopaTopuu U mpuéMaMu oOpalieHus ¢ J1abopaTopHBIM 000pYIOBaHUEM,
W3yYeHHE W ONUCaHWe (PU3MUYECKHX CBOWCTB OOpAa3llOB HEOPTraHWYECKHX BEIIECTB,
HaOmoneHne Qusnueckux (MJIaBIeHHE BOCKAa, TasHHUE JIbJa, PAcTUpaHUE caxapa B
CTYIIKE, KHTICHUE U KOHJICHCAIIMs BOJIbI) U XMMHUYECKHUX (TOPEHHE CBEYH, TPOKATHMBAHUE
MEIHOW TPOBOJOKH, B3aMMOJICHCTBHE Mela C KHUCIOTOH) SIBICHWH, HAaONIONEHUE |
ONMCaHWE TPU3HAKOB TMPOTEKAHUS XUMHUYCCKHX peakluuil (pa3lioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOW KHCIOTBI C XJIOPHUIOM Oapwsi, pa3lIOKEHHE THIPOKCUIA
meau(ll) mpu HarpeBanuu, B3amMOEWCTBHE skene3a ¢ pactBopoM comu meau(ll),
W3YyUCHHE CIIOCOOOB pa3/ielicHus cMeceld (C TIOMOIIbI0 MarHuTa, (QUIBTpOBaHUE,
BBIMIAPUBAHNE, IUCTHULILUS, Xpomarorpadus), MPOBEICHWE OYHCTKA IOBAPEHHOM
COJIM, HAOJIIOJICHUE U ONKCAHHE PE3yJbTATOB MPOBEACHUS OIBITA, WLTIOCTPUPYIOIIETO
3aKOH COXPaHEHUsI MacChl, CO3JaHUE MO/ICITICH MOJICKYJI (IIIapOCTEePIKHEBBIX )

Baxuelime npeactaBUTeNIM HEOPraHUYECKUX BEILIECTB

Bo3ayx — cmech ra3zoB. CoctaB Bo3zayxa. Kuciopog — 3J€MEHT W MPOCTOE
BelecTBo. Haxoxaenue Kuciopoga B mpupone, Gpusndeckue U XMMUYECKUE CBOMCTBA
(peakuuu ropenust). Oxcuasl. Ilpumenenue xkucnopoga. CrnocoObl MONTy4eHHUS
KHUCJIOpoAa B Ja00paTOpUM M MPOMBIIIIEHHOCTH. KpyroBopoT kuciaopoia B MpHUpOJE.
O30H — ayoTpornHas MoAuGUKAIUS KUCIOPOIa

TemoBoit 3pPexT XuMHUYECKON peaklnuy, TEPMOXUMUYECKUE YpaBHEHUS, dK30-
U SHIOTEpPMHUYECKHE peakiuHu. TOIUIMBO: yroib M MeTaH. 3arps3HeHHe BO3]yXa,
yCUJICHHE TApHUKOBOTO 3¢ (dheKTa, pa3pylIeHHe 030HOBOTO CII0SI

Bonmopon — snemeHT U mpocrtoe BemiecTBo. HaxoxneHwe Bopopona B NPHUPOAE,
¢du3nyecKre 1 XMMHYECKUE CBOICTBA, TPUMEHEHHUE, CIIOco0b! MoayueHus. KucinoTs! u conu

MounsipHblii 00bEM Ta30B. Pacy€Tbl M0 XMMHUECKUM ypaBHEHUSM

®dusnyeckue cBoicTBa Boabl. Bona kak pactBopureins. PactBopsl. HacellieHHbIE
W HEHACHIIIEHHbIE PACTBOpPBL. PacTBOpMMOCTH BelIECTB B BojJe. MaccoBas JoJist
BEILIECTBA B pacTBOpe. XHUMHUYECKUE CBOWCTBA BojAbl. OcHOBaHus. Poib pacTBOpoB B
MPUPOJE U B )KU3HU YesoBeKa. KpyroBopoT BO/bI B MPUPOJIE. 3arps3HEHUE MPUPOIHBIX
BoJ. OXpaHa U OUYKUCTKA NPUPOJHBIX BOJ

Knaccudukanus nHeopranndeckux coenuHeHnid. Oxcunpl. Knaccuduxanms
OKCH/IOB: coneoOpasyromue  (OCHOBHBIE, KHCIIOTHBIE, ampoTepHble) U
HecoseoOpasyrone. Homenknatypa okcunoB. dusnueckue M XMMHYECKHE CBOMCTBa
okcuioB. [lonyyenue okcuaon

OcHoBanus. Knaccudukanust oOcHOBaHMM: IIENOYM UM HEPACTBOPUMBIE

ocHoBaHusA. Homenknarypa ocHoBaHuil. ®Pusnueckne M XUMHUYECKHE CBOMCTBA
ocHoBaHuil. [lomydyeHne ocHOBaHUMI




Kucnorel. Knaccudukarmus kucinor. Homenknarypa kucior. dusmdeckue u
XMMHYECKHE CBOMCTBA KUCIOT. Psan aktuBHocTn MetaiuioB H.H. bekerosa. [lonyuenue
KHUCJIOT

.10

Comu. Homenkiarypa cosieil. duznueckue MU XMMHYECKHE CBOMCTBA COJICH.
[Tonyyenue conen

I'eneTnueckas cBsI3b MECXKAY KilaCcCaMHU HEOPraHNYCCKUX COGI[I/IHCHI/Iﬁ
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2

XUMUYECKUN  IKCHEPUMEHT: KayeCTBEHHOE  OINpeAeNiCHUE  COAepXKaHHs
KHCJIOPOAa B BO3IyXe, MOJydyeHHEe, COOMpaHHe, paclio3HaBaHWE W M3Yy4YCHHE CBOWCTB
KHCIIOpO/ia, HaOJIO/IeHWE B3aUMOJICHCTBUSL BEIIECTB C KHUCIOPOAOM U  YCJIOBUSA
BO3HUKHOBEHHUSI W IMpEKpalleHusi TopeHus (moxkapa), O3HaKOMJIEHHE ¢ oOpasnamu
OKCHJIOB M OIIMCAaHHE UX CBOMCTB, OJyuyeHHUE, COOUpaHUE, Paclio3HaBAHUE U U3YUYCHHE
CBOWCTB BoOJopoja (ropeHue), B3amMojaehCTBHE Boaopoaa ¢ okcumom memau(ll)
(BOBMOXKHO HCIOJBb30BaHUE BHJIEOMATEPHAIOB), HaOmOAeHNEe O0Opa3loB BEUIECTB
KOJIMYeCTBOM | MOJb, WHCCIIEOBaHUE OCOOCHHOCTEH pAacTBOPEHHSI BEIIECTB C
Pa3IMYHON PACTBOPUMOCTHIO, MIPUTOTOBJICHHE PACTBOPOB C OMNPEACIEHHON MacCOBOM
J0JIell pacTBOPEHHOIO BEIIECTBA, B3aUMOJAECHCTBHE BOJbl C METalJIaMH (HAaTpUEM H
KaJblueM) (BO3MOXHO HCIIOJIb30BaHHE BUJCOMATEPHANIOB), OMNPEICICHUE PacTBOPOB
KHCIIOT M LIeJloueid ¢ TIOMOIIbI0 HHAMKATOPOB, HCCIIEIOBAaHHE  OOpPa3IOB
HEOPraHMYECKUX BEIIECTB pPAa3IMYHBIX KJIACCOB, HAOINIOJIEHUE W3MEHEHUS OKpPACKH
MHJMKAaTOPOB B PACTBOpAX KHUCIOT U IIEJIOYEH, M3Y4YEHHE B3aUMOJEHUCTBUSA OKCHJIA
menu(ll) ¢ pacTBOpoM CEepHOM KHCIOTBI, KHCJIOT C METaIaMH, pPEaKIui
HEUTpaau3aluy, N0Jy4YeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJTHOTO MeTaJlia
JIPYTUM U3 PAcTBOPA COJIM, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a1a4 10 Teme «Baxkueiiime
KJIACChl HEOPTAHUYECKUX COEAMHEHUI»

[Tepuoaunueckuii 3akoH u [lepuoanueckas cucTeMa XUMHUYECKUX AJIEMEHTOB
J.U. MenneneeBa. Ctpoenue aToMoB. XUMHYECKask CBsI3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU

HepBLIe ITIOIIBITKH KJ'IaCCI/I(I)I/IKaI_[I/II/I XUMHYECKUX »djJaeMeHToB. IlonaTtue o
rpymmnax CXOJHbIX 3JIEMCHTOB (HIGJ'IO‘-IHBIG N IICJIIOYHO3CMEIBHBIC METAJIbI, I'aJIOT'CHBI,
HWHCPTHBIC ra351). 3J'IeMeHTBI, KOTOPELIC 06pa3y10T aM(bOTepHLIC OKCHUIBI U THAPOKCHUIBI

Ilepuonnueckuii 3akoH. llepuoanyeckas cucreMa XuMU4YECKUX d1eMeHTOB J[. 1.
MenneneeBa. Koporkonepuonnas u jgiuuHHOnepuonHass @opmbl Ilepuoanueckoit
cuctemsl xumuueckux 3semeHToB [[.M. Menneneesa. [lepuoas u rpynmnsl. Gusznueckuii
CMBICJI TOPSIAKOBOTO HOMEPA, HOMEPOB NEPUOAA U TPYIIIIBI AJIEMEHTA

Crtpoenune aromoB. CocTtaB aroMHbIX simep. M3oromsl. DnexktpoHsl. CTpoeHue
3JIEKTPOHHBIX 000JI0YeK aTOMOB MepBbIX 20 XuMHUECKuX 3eMeHToB [lepuonuueckoil
cucrembl J[.M. MengeneeBa. XapakTepUCTHKAa XHWMHYECKOTO 3JIEMEHTa II0 €ro
nosoxkeHuo B Ilepuoguyeckon cucreme .M. Menneneena

3

3aKOHOMEPHOCTH M3MEHEHHMs paguyca aTOMOB XUMHYECKMX JJIEMEHTOB,
METAJUIMYECKUX W HEMETAJUIMYECKHMX CBOWCTB IO TpylHmamM M MepHojaM. 3HAaueHHUE
IIepnonunueckoro 3axkoHa u Ileprogudeckol CHUCTEMBI XUMHUYECKHMX DIIEMEHTOB IS
pa3BuTus Hayku U npakTtuku. J[.11. MeHeneeB — y4€HbIl U IpaKJaHUH

Xumuyeckasi cBsi3b. KoBaneHTHast (TONsAipHAsT ¥ HEMOJSIpHAsi)  CBSI3b.
DJIEKTPOOTPULIATETLHOCTh XUMHUECKUX 3JIEMEHTOB. MIOHHas CBS3b

Crenenb okucieHus. OKHUCIUTEIbHOBOCCTAHOBUTENbHBIE peakuuu. [Iporeccs
OKHCJIEHHS M BOCCTAHOBJIEHHI. OKHUCIIUTENN U BOCCTAHOBUTEIIN

XHUMUYECKUMN OKCIICPUMCHT. H3YUCHUC 06pa3u03 BCIICCTB MCTAJIJIOB U




T

Kon

HEMETAJIJIOB, B3aHUMOJICICTBIE THAPOKCHIA LIMHKA C PacTBOpPAMU KHUCIOT U ILEJIoYeid,
MPOBEACHUE OMBITOB, UJUTIOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiuu pa3ioKeHUs, COSTUHEHHUS)

9 KVIACC

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

BCH_IGCTBO N XUMHUYECCKas pCaKIus. HOBTOpeHI/Ie

[

ITepuonnueckuii 3akoH. [lepronuueckas cucrema XuMu4eckux snementos J1.1.
MenpeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTU B U3MEHEHUM CBOMCTB XMMHYECKHUX
AJIEMEHTOB TEPBBIX TPEX MEPUOIOB, Kaus, KAIBIUSA U UX COCTMHCHUA B COOTBETCTBUU
C TI0JIOKEHHUEM 3JIeMEeHTOB B [leproandeckoil cuctemMe U CTpPOEHUEM UX aTOMOB

CTpOGHI/Ie BCIICCTBA: BHAbI XUMHYECKOM CBS3U. THIIBI KPpUCTATNINICCKUX
peHIéTOK, 3aBHCUMOCTH CBOMCTB BCIICCTBA OT THUIIA KpHCT&J’IJ’IH‘lCCKOﬁ peH_IéTKI/I Hn BUaa
XUMHYCCKOM CBS3H. Knaccmbnxauna U HOMCHKJIaTypa HCOPraHMYCCKHUX BCHICCTB
(Me)K,I[YHapOI[HaSI n TpI/IBI/IaJ'ILHaH). XuMu4deckrue cBOMCTBa BCIICCTB, OTHOCAIIUXCA K
Pa3InuIHbIM Kj1accaM HCOPTraHNYCCKUX COCHHHGHHﬁ, TCHCTUYCCKaA CBA3b
HCOPraHUMYCCKUX BCIICCTB

Knaccudukanms XuMHYECKUX peakuii o pa3INyHbIM MPU3HAKaM (110 YUCITy H
COCTaBY y4YacCTBYIOLIMX B PEAKIMM BELIECTB, O TEIUIOBOMY 3(P(EKTy, M0 N3MEHEHHIO
CTENIEHEH OKHCIIEHUS XUMHUYECKMX D3JIEMEHTOB, IO OOpaTMUMOCTH, MO YYacTHIO
Karaju3aropa). OK30- U SHAOTEPMHUECKUE DPEAKIHMU, TEPMOXHMHUYECKUE YpaBHEHHS.
[ToHsiTHE O CKOPOCTH XMMHUYECKOW pEaKIINU

[Tonsarue 06 0OpaTUMBIX W HEOOpPATHMMBIX XUMHUYECKUX peakuusx. [lonsarue o
FOMOIEHHBIX M TIeTEepOreHHbIX peakuuax. [loHATHE O XMMHUYECKOM pPaBHOBECHH.
@akTOpBI, BIUAIOMINE HA CKOPOCTh XMMUYECKON PEAKIUU U IOJIOKEHHE XUMUYECKOIO
paBHOBECHS

OKHCIUTEIBFHO-BOCCTAaHOBUTEIBHBIC pcaKknuu, 3J'IeKTp0HHBII>i OamaHc
OKHUCIIUTEILHO-BOCCTAHOBUTEIILHOM pCaKkIuu. CocraBnenue ypaBHeHI/Iﬁ OKHCIIHUTCIBHO-
BOCCTAaHOBHUTCIIbHBIX peaKuHﬁ C UCIIOJIB30BAHUCM METOa 3JICKTPOHHOT'O Oananca

Teopust 37AEKTPOIUTUYECKON AUCCOLMALMH. DJIEKTPOIUTHI U HEIJIEKTPOJIMTHI.
Katnonbl, aHnoHbl. MeXaHU3M JUCCOUMAIMU BEMIECTB C PA3JIMYHBIMH BHIAMU
xumuueckor cBs3u. CremeHpb auccoruanuu. CuibHBIE W Cla0ble JJIEKTPOIUTHL
Peakuuu nonHoro oomMeHa. Y ciaoBus IpOTEKaHUS PeaKIMii HOHHOTO OOMEHa, IOJIHBIE U
COKpallléHHbIE HOHHbIE YpaBHEHMs peakuuid. CBoMCTBa KUCIOT, OCHOBAHUM U COJIEH B
CBETE MPEJCTaBICHUN 00 AIEKTPOJIUTUUYECKON nuccormanui. KauecTBeHHbIE peakinu
Ha UOHBL [IoHATHE O TUIpOIM3E CONEN

XuUMH4YecKni OKCIICPUMCHT. O3HAKOMJICHHEC C MOJACIKIMU KPUCTATLNIMYCCKHUX
PEMIETOK HEOPTaHUYECKUX BEIIECTB — METaNIOB M HEMETauloB (Tpadura W aiamasa),
CIIOKHBIX BEIIECTB (XJIOpHUIA HATPHs), WCCICJOBAHHE 3aBHCHUMOCTH CKOPOCTH
XUMHUYECKON peakIMy OT BO3JIEHCTBUS pa3IMYHBIX (DAKTOPOB; HCCIEIOBAHUE
AJIEKTPOIIPOBOTHOCTH PACTBOPOB BEIIECTB, MPOIIECCa TUCCOIMANN KUCIIOT, MIeT04Yel U
conmeil  (BO3MOXHO HCIIOJIb30BAaHHE BHJIEOMATEPHANIOB); TMPOBEACHHE OMBITOB,
WUTFOCTPUPYIOMIUX TPU3HAKH TMPOTEKAaHUs pPEeaKIrii MOHHOTOo oOMeHa (oOpa3oBaHue
OcajKa, BBIJICJICHHE raza, 00pa30BaHUE BOJIbI); OIMBITOB, WILTIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ peakuuil (ropeHue, peakuuu pa3ioKeHus,
COCJIMHEHMS); PACIO3HABAHHUE HEOPTAaHMUYECKUX BEIIECTB C MOMOIIBIO KaueCTBEHHBIX
peaxunﬁ Ha MOHBI; pCIICHUE SKCIICPUMCHTAJIBHBIX 3a1a4




Hemeramie! 1 ux COCOAUHECHUA

OO6mas  xapakTepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHUS aTOMOB,
XapakTepHbIe CcTeneHu okucieHus. CTpoeHne W (PU3NYECKHE CBOWCTBA IMPOCTHIX
BEIIECTB — TraJIOT€HOB. XMMHUYECKHE CBOWCTBA Ha MpUMepe XJopa (B3auMoOJICHCTBHE C
METaJUlaMH, HEeMeTajulaMH, Imienodamu). XjopoBoxopon. CoisiHas — KUCIOTa,
XMMHAYECKHE CBOMCTBA, MOJyYeHHUE, NPUMEHEHHUe. JeficTBHe XJI0pa M XJIOPOBOIOPOIA
Ha OpraHu3M 4CJI0OBCKaA. Baxkueiinne XJIOpUJIBI U UX HAXOXICHHUEC B IIPUPOJLC

Obmas xapakrepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTpPOEHUS
aTOMOB, XapakTepHble cTeneHu okuciaeHus. CrpoeHue u (usnyeckue CBOWCTBA
MPOCTHIX BEIIECTB — KUCIIOPOJAa M CEepbl. AJIOTPOIHBIE MOAU(DUKAIUN KHCIOPOAa U
ceppl. Xumuyeckue cBoiictBa cepbpl. CepoBonopoll, CTpoeHHe, (U3NYECKUEe U
XUMHUecKHe cBoMcTBa. OKCHABI Cepbl KaK NPEICTaBUTENN KHCIOTHBIX OKCHUIOB.
CepHas kucnoTa, pU3MYECKHE M XMMHUYECKHE CBOMcTBa (00IIMe Kak MpeacTaBUTENs
Kjacca KHCIOT U crnenuduueckue). XUMUYECKUE PEAKLUH, JeXallue B OCHOBE
IPOMBIIIICHHOTO clloco0a moiydeHus: cepHoil kucnotel. [Ipumenenue. Conu cepHOi
KHCIIOTBI, KAaueCTBEHHas peakuuss Ha cynbQar-uoH. Haxoxnenue ceppl u eé
COCOUHEHUN B IpHUpode. XHUMHUYECKOE 3arps3HEHUE  OKPY)KAIOIIEH  Cpenbl
COEIMHEHUSMH Cepbl (KUCIOTHBIE 10K/IU, 3arPsI3HEHUE BO34YyXa U BOJOEMOB), CIIOCOOBI
€ro NpeJOTBPAICHHUS

OOmast xapakTepucTuka 37aeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIEHUs. A30T, paclpoCcTpaHEHHE B MPUPOJE,
¢usnyeckue U xuMHuYeckue coiicTBa. KpyroBopor azora B mpupoge. AMMHakK, €ro
¢u3nveckne U XMMHYECKUE CBOMCTBA, NOJy4YeHHE M npuMeHeHue. Conu aMMOHUS, UX
¢u3nyeckue U XMMUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakiys Ha HOHBI
aMMOHHUA. A30THas KHUCJIOTa, €€ IoJlyuyeHue, (pU3NYecKue M XMMHUYECKHE CBOMCTBa
(obmme Kak IpencTaBUTENsl Kiacca KUCIOT U crneuududeckue). lcmonb3oBaHue
HUTPATOB M COJIEM aMMOHMSI B Kauye€CTBE MUHEPAJIbHBIX YHAOOpeHHH. XUMHUYECKOe
3arps3HEHUE OKPYXKAIOLIEH cpeapl COEAMHEHUSMH a30Ta (KUCIOTHBIE JTOXKAM,
3arpsi3HEHUE BO3/1yXa, IOYBbI U BOAOEMOB)

®ocdop, amnorponHsie Moaudukanuu docdopa, puUzNUECKHe U XUMHUECKHUE
cBoiictBa. Okcua docdopa(V) u dochopnas kuciora, GU3NUYECKHE U XUMHUUYECKUE
cBoiicTBa, monydeHue. Mcnonp3oBanue QochatoB B KayecTBE MHUHEPAIbHBIX
ynoopeHuit

Ob6mas xapakrepuctuka 31eMeHTOB IVA-rpynnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHCIEHUsS. YTJIEepoJ], alJIOTPOIHbIE MOAM(pUKAINY,
pacrpocTpaHeHHe B Tpupoje, (U3NYECKHe W XUMHUYECKHE CBOMCTBA. AmcopOuus.
KpyroBopot yrnepona B npupozge. OKcuabl yriepona, ux GuU3NYecKue U XUMHUECKUe
CBOWCTBA, JCHCTBHE HA KUBBIC OPTAaHU3MBI, TOJyYCHUE U IPUMEHEHUE. DKOJIOTUICCKUE
npo0OsieMbl, CBsi3aHHbIE ¢ oKcuaoM yriepoaa(lV); runoreza rmo0anbHOTO MOTETUICHUS
KJINMaTa, TMapHUKOBBIN 3¢ dexT. YrompHas kucimora U €€ coiu, ux (Qusnyeckue u
XUMHYECKHE CBONCTBa, TOJy4eHHEe M MNpuMeHeHHe. KadecTBeHHas peakiusi Ha
KapOOHAaT-NOHKI. Vcrmoiap30BaHre KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIICHHOCTH U
CEJILCKOM XO351CTBE

[TepBoHayanpHble MOHATUS 00 OPraHMYECKUX BELIECTBAX KaK O COEJUHEHUSX
yriaepoja (MeTaH, 3TaH, 3TUIEH, alleTUJIEH, 3TaHOJ, TIMIEPHH, YKCycHas Kuciora). Mx
COCTaB M XHMHYeckoe cTpoeHHe. IloHsATHE O OMOJOrMYECKH Ba)KHBIX BEIECTBAX:
KHUpax, Oenkax, yrieBojax — M UX pOJIM B )KHU3HU ueroBeka. MaTepuaabHOE €JUHCTBO
OpPraHMYECKHUX M HEOPTraHUYECKUX COCIUHEHHUN

erMHHfI, €ro (1)I/I3I/I‘{eCKI/IC n  XHMHYCCKUC CBOI\/'ICTBE[, INOJIy4CHHUC U




npuMeHeHne. CoennHeHMs KpeMHuUs B npupoje. OOmue npeinctaBieHus 00 OKcHJe
kpemHuA(lV) u kpemHueBod kucinore. CHIHMKAaThl, MX HCIOIb30BaHUE B OBITY,
MEMLMHE, NPOMBIIUICHHOCTH. BakHellne CTpouTeNlbHblE MaTepHalibl: KEepaMHuKa,
CTEKJIO, IIEMEHT, O€TOH, Xene300eToH. I[IpoOiieMbl 0e30macHOro HMCIOJIB30BAHUS
CTPOUTEJIbHBIX MATEPUAJIOB B IIOBCEIHEBHON KHU3HU

XYUMUYECKUN DKCHEPUMEHT: H3yuyeHUEe OO0pa3ll0B HEOPraHHMYECKHUX BEIIECTB,
CBOMCTB COJIIHOW KHCJIOTBI, NMPOBEACHUE KAYECTBEHHBIX PEaKIMM Ha XJIOPUA-HOHBI U
HaOJ/llo/IeHWe TPU3HAKOB HX TMPOTEKaHMs; OIBITHI, OTpaxkarouiue (unveckue u
XMMHUYECKHE CBOICTBA TaJlOT€HOB M MX COEIMHEHUN (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEPHAIOB); O3HAKOMJICHHE ¢ oOpa3naMu  XJOpHUIOB  (TaJIOTCHHUIOB);
O3HAaKOMJICHHE ¢ O0pasuamMH cepbl U €€ COeAMHEHHSIMH (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEpPHAIIOB); HAOIIOJCHHE IMpolecca OOYIJMBaHUA caxapa IOJ JAeHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOM KHCIIOTHI; U3yYCHHE XUMUYECKUX CBOWCTB pa30aBICHHOMN
CEpHOIl KHCIOTHI, TPOBEJCHIE KaYECTBEHHON peakluu Ha Cylb(aT-uoH U HaOII0AeHHE
npH3HaKa €€ MPOTEKaHMs; O3HAKOMJICHUE C (PU3UIECKUMH CBOWCTBAMH a30Ta, Gochopa
U UX COeIMHEHUI (BO3MOXKHO HCIOJIb30BaHUE BUAEOMATEpUaIoB), 00pa3liaMu a30THBIX
u (ocPopHBIX YIOOPCHMIA, IMOITY4YeHHE, COOMpaHHe, pACIO3HABAHHE W HW3YYCHHUE
CBOMCTB aMMHaKa; MPOBEJACHHE Ka4eCTBEHHBIX PEaKIMil Ha MOH aMMOHHS U Qocdar-
WOH M H3y4Y€HWE NPHU3HAKOB HX MPOTEKAHMS, B3aUMOJACHCTBHE KOHIEHTPUPOBAHHOU
a30THOW KHCIIOTHI C MeJIbI0 (BO3MOXKHO MCIOJIB30BAaHUE BUICOMATEPUATIOB); U3yUYCHHE
MOJIeNIel KPUCTAIUTMYECKUX PEHIETOK anmasa, rpadura, QyiuiepeHa; 03HaKOMIICHHE C
MPOLIECCOM  aICOPOIMU  PACTBOPEHHBIX  BEUIECTB AKTUBUPOBAHHBIM  YIIEM U
YCTPOHCTBOM MPOTHBOra3a; IOJIy4YeHHE, COOWMpaHWe, pacloO3HaBaHUE W H3YYCHHUE
CBOMCTB YIJIEKUCIOrO Tra3a; MpPOBEACHHE KAueCTBEHHBIX peakluii Ha KapOoHaT- U
CWJIMKAaT-HOHBl U W3Y4YEHHE NMPU3HAKOB UX IPOTEKAHUS; 03HAKOMJIEHHUE C MPOIYKIHEH
CIJIMKATHOM TPOMBIIUICHHOCTH; PpEIICHHE OJKCIEPUMEHTANbHBIX 3aJa4 10 TeMe
«BaxxHennme HeMeTaJuIbl U UX COCIUHECHUS»

MeTtamiel 1 X COeTMHEHUS

OO0mias xapakTepUCTUKA XUMHUYECKUX JJIEMEHTOB — METAJJIOB HA OCHOBAaHUHU HMX
nonoxxenus B Ilepuognueckon cucreme xumudeckux anemeHtos JI.1. Menneneesa u
ctpoeHust atomoB. CTpoeHHe MeTa/uioB. MeTtammyeckass CBSi3b M MeETaJUTMYecKas
KpUCTAJUTMYECKAsl PEIIETKA. DIEKTPOXUMHUECKHUH psiJl HAPSY)KEHU METaJJIOB

duznyeckue U XMMHYECKHE CBoMcTBa MeTauioB. O0mue crnocoObl MogyuyeHus
MeTauioB. IloHATHE O KOPPO3MM METAJUIOB, OCHOBHBIE CIIOCOOBI 3allUTBHl HUX OT
koppo3uu. CruiaBsl (CTalb, UYyTryH, JIOPATIOMUHMM, OpOH3a) U UX NPUMEHEHHUE B ObITY U
IIPOMBIIIIEHHOCTH

[Ilenouynsle MeTayuIbl: mNoOJOKeHUE B llepmonmyeckol cUCTEME XUMHYECKHX
anemenToB J[.M. MenzaeneeBa; CcTpoeHHME HUX aTOMOB; HAaxOXJIEHHE B IIPUPOLE.
dusnueckue M XMMHYECKHE CBOMcTBa (Ha mpumepe HaTpus U Kainus). OKCUabl U
THAPOKCUIABI HATPUA U KAWL HpI/IMeHeHI/Ie HICJIOYHBIX METAJIJIOB U UX CO@)II/IHGHI/Ifl

[llenouno3eMenbpHble  METAJIBI MarHUW W KajJblIMH: TOJOXKEHHE B
[Iepuoanueckoit cucreme xumuueckux sneMeHToB J[.M. Menpaeneesa; cTpoeHue ux
aTOMOB; HaXOXKJIE€HWE B mpupoje. PU3NYECKHEe W XUMHYECKHE CBONCTBA MarHus M
Kanplus. BakHelinne coenuHeHUs Kanblus (OKCHI, TUAPOKCHI, coiiu). JKECTKOCTH
BOJIbI M CTIOCOOBI €€ yCTpaHEeHHs

AmoMuHuit: monokeHne B Ileproguueckoil cucTeMe XMMHUYECKUX JJIEMEHTOB
J.1. Menneneesa; CTpoeHHE aTOMa; HaXOKAEHUE B IIpUpoe. PU3NUeCKHue 1 XUMUYECKUE
CBOMCTBA aMfOMUHMS. AMGMOTEpHBIE CBOMCTBA OKCH/IA M THAPOKCH 1A ATFOMHHUS

Kenezo: nonoxxkenue B [lepronnueckoi cucreme XMMU4YeCKux 3nemeHToB ..




MenzeneeBa; CTpoeHHE aTOMa; HaxokJeHue B npupoze. Ouszndyeckue U XUMHUYECKUE
cBoiicTBa xkene3a. Oxcuasl, ruapokcuasl u conu xenesa(ll) u xenesza(lll), ux cocras,
CBOICTBA U MOJTyuYeHUE

XUMHUYECKUH IKCIIEPUMEHT: 03HAKOMJICHHE C 00pa3laMi METaJUIOB M CIUIABOB,
uX (PU3HUYECKUMHU CBOMCTBAMH; N3YUCHHUE PE3YJIHTATOB KOPPO3UU METAIOB (BO3MOKHO
WCIIOJIb30BaHUE BUICOMATEPUAIIOB), OCOOCHHOCTEH B3aUMOJICHCTBUSI OKCHIIA KAIBIIUS U
HaTpusi C BOAOH (BO3MOYKHO HCHOJB30BAaHWE BHUICOMATEPUANIOB); MCCIEIOBAHNE
CBOWCTB JKECTKOW BOJBI; Ipollecca TOPEHHS XKelie3a B KUCIOponae (BO3MOXKHO
WCIOJIb30BaHNE BHUICOMATEPUANIOB); MPU3HAKOB MPOTEKAHUS KAYeCTBEHHBIX pPEaKIUi
Ha WOHBI (MarHus, Kaiublus, aaroMuHus, IuHKa, xeneza(ll) u xemesa(lll), meau(ll);
HaOJII0/ICHUE U OMMCAaHKUE TIPOIECCOB OKpAITMBAHUS IJIAMCHH MOHAMU HATPHS, Kaaus U
KaJbIHst (BO3MOXKHO HCIIOJIb30BaHHE BUICOMATEPHUAIIOB); UCCIIEAOBAaHNE aM(OTEPHBIX
CBOWMCTB THAPOKCHUAA ATIOMUHUS M TUAPOKCUIA [IMHKA; PEIICHUE YKCIEPUMEHTAThHBIX
3a7a4 110 TeMe «BakHeHe MeTauibl B UX COCTMHCHUSD)

XuMus U OKpYyXKaromasa cpeaa

3

4

HoBble marepuanbsl U TexHOJIOrMU. BemecrtBa U marepuasnsl B IOBCEIHEBHOM
KU3HM 4YeloBeka. XWMHUS M 3J0pOBbe. be3onacHoe HCIOJIb30BaHUE BEIIECTB U
XUMHUYECKUX peakiuii B ObiTy. IlepBas moMomp Npu XUMHYECKUX OXOrax U
OTPABJIEHUAX

OCHOBBI ~ DKOJIOTMUECKOM  TIPaMOTHOCTH.  XHMMHYECKOE  3arps3HCHHE
okpyxaromeir cpenpl IIJIK. Ponp Xumum B pelieHHH SKOJOTMUYECKHUX HpoOJeM.
[TpupoHbIe HCTOYHUKH YTIIE€BOJOPOJOB (Yrojib, IPUPOIHBIN a3, HEPTh), IPOIYKTHI UX
nepepadoTKH, MX POJIb B OBITY U IPOMBIIIIICHHOCTH

XUMUYECKUHN AKCIIEPUMEHT: U3ydyeHHe o0pa3l0B MaTepUaioB (CTEKJIO, CIIJIaBbl
METAJUIOB, TOJIMMEPHBIE MaTepHaIbl)

ITPOBEPAEMBIE HA OI'D 11O XUMHWHU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA30BATEJIBHOM ITPOT'PAMMBI OCHOBHOT'O
OBILIEI'O OBPA3OBAHUA

Kona
NMpoBepsieMoro
TpeboBaHus

1

11

1.2

1.3

IIpoBepsiemble TPedOBaHUS K NMPEAMETHBIM pe3yJabTaTaMm
0a30BOro ypoBHs OCBOCHHUSI OCHOBHOI 00pa30BaTeJIbHOM IPOrPaAMMBI
OCHOBHOT0 0011ero 00pa3zoBanus Ha ocHoBe PI'OC

[IpencraBnenue:

O TIO3HABAEMOCTH SIBJIEHUI NPUPOJbI, MOHUMaHHE OOBEKTUBHOM
3HaYMMOCTH OCHOB XMMHYECKOH HayKM Kak o00JacTd COBPEMEHHOIO
€CTECTBO3HAHMS, KOMIIOHEHTa OOmeld KyJbTypel U  NPAKTUYECKOU
JeSITeIbHOCTH YelIOBeKa B YCJIOBUSAX COBPEMEHHOIo OOIIecTBAa; NOHUMaHHE
MeCTa XMMHUU CPEH IPYTUX €CTECTBEHHBIX HAYK

O Hay4HbIX METOJaX IMO3HAHMS, B TOM YHUCJE SKCIEPUMEHTAIbHBIX U
TEOPETHUYECKUX METOJaX HCCJIEAOBAHMS BEIIECTB M M3YUYCHUS] XUMHUUYECKHX
peaxIuii; yMeHHe UCIOJIb30BaTh MOJICTH TSl OOBSICHEHHSI CTPOCHUS aTOMOB U
MOJIEKYII

0 cdepax nmpodeccuoHaATBHON NESITEIbHOCTH, CBI3aHHBIX C XUMHUEH H
COBPEMEHHBIMU TEXHOJIOTUSIMU, OCHOBAHHBIMHU Ha JOCTHXKEHHIX XMMUYECKOH
HAyKH, YTO MO3BOJHUT OOYYAIOMIMMCS paccMaTpUBAaTh XHMHIO Kak cdepy
cBoel Oyaymiel mpodeccuoHaNbHON AEATENbHOCTH U CAeTaTh OCO3HAHHBIN
BbIOOp XMMHMM KakK MNpOo(QUIBHOrO MpeaMeTa IMpH MEepexo/ie Ha YpPOBEHb
cpenHero odmiero oopazoBaHus




Bnanenue cucteMol XHMHUYECKMX 3HAHUH W YMEHUE MPUMEHATH
CUCTCMY XUMHUYCCKUX 3HaHHﬁ, KOTOpas BKIIIOYACT:

2.1

2.2

2.3

BOKHEHIINE XUMUUYECKUE TIOHATUS: XUMHUYECKUI JJICMCHT, aToM,
MOJIEKYJIa, BEIEeCTBO, TPOCTOE U CIIOXKHOE BEIIECTBO, OIHOPOJHAS U
HEOJIHOPO/IHAs CMECh, OTHOCHUTEIbHBIE ATOMHAsi W MOJICKYJISIpHAs MAaccChl,
KOJIMYECTBO BEIECTBA, MOJb, MOJIIPHAs Macca, MOJSPHBIA OO0BEM, OKCHI,
KHCIIOTa, OCHOBAaHME, COJIb (CpeAHsisi), XWMHUYECKas peaklus, peaKluuu
COCIIMHEHUS, PEAKIMU Pa3JIOKEHHUs, PEaKIMd 3aMEIICHHs, PEaKIMu OOMEHa,
TerIOBOM A((EKT peakiuu, 5K30- U IHAOTCPMHUUECKUE PEAKIUU, PACTBOP,
MaccoBas JIOJISI XHMMHYECKOrO 3JICMEHTa B COCIWHCHHMM, MAaccoBas OIS H
IIPOLIEHTHAs! KOHLEHTPALMs BELIECTBA B PaCTBOpE, SAPO aTOMA, HIEKTPOHHBIN
CIOM aTroMa, aroMHas OpOWTadb, paAUyC aroMa, BaJIEHTHOCTh, CTEICHb
OKHUCJICHUS, XHMHYECKas CBs3b, AJIEKTPOOTPHUIATEILHOCTh, TMOJSpHAS U
HENoJISIpHAasi KOBAJIECHTHAs CBS3b, HWOHHAS CBsA3b, METANIMYECKasi CBS3b,
KPUCTAININYECKAS peuéTKa (aTomHas, HOHHA4, METaJINYEeCKas,
MOJICKYJISIpHasl), HWOH, KaTHOH, aHUOH, DJIEKTPOIUT U  HEIIEKTPOJIUT,
AIIEKTPOJIUTUICCKAST JUCCOIMAIINS, PEAKIIMH HOHHOTO OOMEHA, OKHCIIHTEIBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUH, OKUCIUTEIb M BOCCTAHOBUTEINb, OKHCICHUE U
BOCCTAHOBJICHHE, JJICKTPOJIM3, XHUMHUYECKOE paBHOBecHe, oOpaTHUMble U
HeoOpaTHMble peaklid, CKOPOCTh XMMHUYECKON peakiuu, karamusarop, [1JIK,
KOPPO3Hsl METAJLJIOB, CILIABbHI

OCHOBOIIOJIATAIOIINE 3aKOHbl XHUMHH: 3aKOH COXPAaHEHHSI MAacCChl,
nepuoanueckuit 3akod JI.M1. MenpeneeBa, 3aKOH ITOCTOSTHCTBA COCTaBa, 3aKOH
ABoraapo

TEOpUH XAMUH: aTOMHO-MOJIEKYJIIpHas TEOpHS, TEOpHUs
3JIEKTPOJIUTUYECKON JUCCOIMAITIHI

3.1

3.2

Brnanenune ocHOBaMM XMMHUYECKON TPaMOTHOCTH, BKJIFOYAIOILICH :

YMEHHE MPAaBWIBHO MCIOJIb30BaTh U3yYEHHBIE BEIECTBA U MaTEPHUAIIBI
(B TOM uuclie MUHEpalbHble YIOOpEHUs, METaulbl U CIUIaBbl, MPOJYKTHI
nepepaboTKU MPUPOAHBIX HCTOUYHUKOB YIJIEBOJIOPOAOB (YIJis, MPUPOIHOIO
rasa, Hetu) B OBITY, CEIBCKOM XO3siCTBE, HAa MPOMU3BOJICTBE M NOHUMaHUE
3Hau€HUsl >KUPOB, OEJNKOB, YIJIEBOJOB JJsi OpPraHHW3Ma 4YeJIOBEKa; YMEHHE
IIPOTHO3UPOBATh BIUSHUE BEUIECTB U XMMHUYECKHUX IIPOLIECCOB HA OPraHU3M
YEJI0BEKAa U OKPYXKAIOIIYIO IPUPOIHYIO CPERY

YMEHHE HWHTETPUPOBATh XMMHUYECKHE 3HAHMS CO 3HAHUSAMU JIPYTUX
y4eOHBIX IPEAMETOB

3.3

HaJIM4YMe OMbITa paboThl C Pa3IMYHBIMU HMCTOYHHUKAMHU HH(POpPMALUU
no XuUMUU (HayyHass W HAy4yHO-TIONYJSpHAs JIUTEparypa, CJIOBapH,
CIPAaBOYHUKHU, UHTEPHET-PECYPCHI)

3.4

yMEHHE OOBEKTUBHO OIEHMBATh HHGPOPMALMIO O BEIIECTBAX, MX
MIPEBPAILCHUAX U IPAKTHYECKOM IIPUMEHEHUU U YMEHHE HCIIOIb30BaTh €€ JUIs
peleHus yueOHO-TI03HaBaTeIbHbBIX 331a4

Bianenne ocHOBaMM MOHATHWHOIO amnmapara M CHUMBOJMYECKOTO
A3bIKa XUMHHM JUI COCTaBlieHHs (OpMYyJT HEOPraHWYECKHX BEIEeCTB,
YPAaBHEHUN XHMHMUYECKMX PEAaKIUH; OCHOBAMHM XMMHYECKOM HOMEHKJIATYpbI
(IUPAC u TpuBHAIBHOI)

VYMenue OOBSCHATh CBS3b IOJIOXKCHHUS JJIEMEHTa B Hepno,unqecxoﬁ
CUCTEME C YHUCIIOBBIMH XapPaKTCPUCTUKAMU CTPOCHUA aTOMOB XHUMHUYCCKHUX
9JICMCHTOB (COCTaB n 3apsaa dapa, 061_1_[66 YHUCJI0 SHGKTpOHOB),




pacrpeneieHueM AIEKTPOHOB MO YHEPreTUYECKUM YPOBHSM aTOMOB IEPBBIX
TPEX MEPUOAOB, KAIHS U KaIbIUs

[IpencraBnenue 0 NEPUOAUMYECKON 3aBUCUMOCTH CBOMCTB XUMMUYECKUX
3JIEMEHTOB (paZuyc aToma, 3JIEKTPOOTPULATENIbHOCTD), TPOCTHIX U CIOKHBIX

6 BEUIECTB OT IIOJIOKEHUs 3JIeMeHTOB B Ilepuoaunueckoil cucreme (B MalbIX
nepuoAax U riaaBHBIX MOATPYIIAX) U JJIEKTPOHHOI'O CTPOSHUS aToMa
7 YMeHue kinaccupuupoBaTh:
7.1 XUMHUYECKHE JIEMEHTHI
7.2 HEOPTraHUYECKHE BEIICCTBA
7.3 XUMHUYECKUE PEaKIIUU
8 YMeHue ornpenensrh:
81 BAJICHTHOCTh M CTENEHb OKHUCICHHUS XUMHUYECKHX JJIEMEHTOB, 3apsi
HOHA
82 BUJT XUMHUYECKOW CBS3M W THUIl KPHUCTAJUIMYECKOH CTPYKTYphl B
COCTUHEHUSIX
8.3 XapakTep cpebl B BOJHBIX PAacTBOPaxX BEMIECTB (KUCIOT, OCHOBAHUH )
8.4 OKUCJIUTETh U BOCCTAHOBUTEIT
9 YMeHue xapakTepus3oBath (GU3NUECKHE U XUMUYECKUE CBOMCTRA:
MPOCTBIX BEIIECTB (KUCIOPOA, O30H, BOAOPOA, TpaduT, aimas,
9.1 KpeMHUH, a3oT, (ocdop, cepa, XJIOp, HATPUH, KATUH, MarHWi, KaJbIUi,
AITFOMUHHH, KEJIE30)
CIIOKHBIX BEIECTB, B TOM YHCJIE€ HX BOJHBIX pPacTBOPOB (BOa,
aMMUaK, XJOPOBOAOPO, CEPOBOIOPOI, OKCHJIBI U THAPOKCUIBI METALIOB |—
9.2 A rpynm, amomunus, meau (1), uunka, sxenesa (11 u 111), oxcuasr yrnepoaa
(I u 1V), xpemuus (IV), azora u dochopa (Il u V), cepst (IV u VI),
CEpHHUCTasi, CEpHas, a30TUCTas, a30THasA, GochopHas, yroibHas, KpeMHUEBAs
KHCJIOTA U UX COJIH)
MPOTHO3MPOBAaTh ¥  XapaKTepU30BaTh CBOWCTBA  BEHISCTB B
9.3 3aBHCHMOCTM OT HX COCTaBa U CTPOCHHS, NPUMEHEHHE BEILECTB B
3aBUCHMOCTH OT WX CBOKMCTB, BO3MOXXHOCTh IPOTEKAHUS XUMHUYECKUX
MPEBpAIeHUI B Pa3JIMYHBIX YCIOBHIX
10 YMeHue coCTaBIsATh MOJIEKYISPHbIE M MOHHBIE YPaBHEHUS PEaKIIHid, B
TOM YHCJIE:
10.1 peakiuii HFoHHOro oOMeHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIINI
103 WUTIOCTPUPYIOIINX XUMHUYECKHE CBONCTBA M3YYEHHBIX KIIACCOB
(rpynm) HEOpraHU4YEeCKHX BELIECTB
10.4 MTOITBEPIKIAIONIUX TEHETHYECKYIO B3aUMOCBSI3b MKy HUMHU
11 YMeHue BeIYUCIATh (IPOBOAUTH PACU&Thl):
111 OTHOCUTENIbHYIO MOJIEKYISAPHYI0 M MOJSIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJF0 XUMHYECKOTO JIEMEHTA B COSIMHEHUH
11.2 MAaCCOBYIO JIOJIFO BEIIIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MaccCy, 00beM ra3oB
114 10 YpaBHGHUSM XHMHYCCKHX pEaKIUid ¥ HaXOJUTh KOJHMYECTBO
BeIllecTBa, 00BEM M MacCy peareHTOB WIH MPOYKTOB PEAKIIUU
12 Bnanenue (3HaHue OCHOB):




121

12.2

OCHOBHBIMM METOJIaM{ Hay4YHOTO M03HaHus (HaOIroeHne, u3MepeHue,
SKCIIEPUMEHT, MOJEIUPOBAHNUE) MPU M3YYEHUU BEIIECTB W XUMHUYECKHUX
ABIICHUHN; yMeHHe Cc(hOPMYIUpPOBaTh MPOOJIEMY U NPEUIOKHUTh IyTH €&
perieHus

0e30MmacHOil paboOThl ¢ XUMHYECKHMH BEIIECTBAMHU, XUMHUYECKOU
HIOCY/I0# 1 JJaOOpaTOPHBIM 000PYI0BaHUEM

12.3

npaBuiIaMy 0€30MacHOro OOpaIlEeHus C BELIECTBAMU, UCIIOIb3YEMbIMU
B IIOBCEJHEBHOM KHM3HH, IPaBHJIAMH TIOBEJCHHUA B IENAX COEpexeHus
3JI0POBbsl U OKPYKAIOLIEH NPUPOAHOM cpenibl; HOHUMaHKE Bpesa (OIacHOCTH)
BO3/ICCTBUS HA JKMUBBIE OPTraHU3MBI OIpPENEIEHHBIX BEIIECTB, CIOCOOOB
YMEHBILIEHUS U IPEJOTBPAILECHUS UX BPEJHOTO BO3IEHCTBUS

13

131

13.2

Hanuune npaxkTUYeCKUX HABBIKOB IUIAHMPOBAHMS MU OCYILECTBICHHS
CIIEYIOIINUX XUMUYECKUX IKCIIEPUMEHTOB:

W3ydeHHE U OMHCaHhe (PU3MUECKUX CBOMCTB BEIIECTB; O3HAKOMIICHUE
C (U3MYECKMMHM M XHUMHUYECKUMH SIBJICHUSMH; OINbBITHI, WILTIOCTPUPYIOIINE
IPU3HAKU IPOTEKAHUS XUMUYECKUX peaKuil

HU3YUCHUC cIoco0oB pasaciICHUs cMmecelt

13.3

MOJIYUYCHHEC KHUCJIOPOda U NU3YYCHHUEC €TO CBOﬁCTB; MOJIYUYCHHUE BOAOPOda
U HU3Y4YCHHEC Cro CBOfICTB; MOJIYYCHHEC YTJICKUCIIOIO rasa W HU3Y4YCHHUE Cro
CBOI>'ICTB; MMOJIYYCHHNEC aMMHaAKa U U3YUCHUC CTO CBOWCTB

13.4

135

13.6

MIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MaccoBOM J1ojei
PacTBOPEHHOTO BEWIECTBA

MIPUMEHEHUE WHJIUKaTOPOB (;makmyca, METHJIOPaH)Ka u
dbeHondTanenHa) I OMpeaeICHUS XapaKTepa Cpelibl B PaCTBOPax KHUCIOT U
miejIouei

WCCIICZIOBAHUE W  ONHMCAHUWE CBOMCTB HEOPraHMYECKUX BEIIECTB
pa3IMYHbIX KJIACCOB; M3yYEHHE B3aUMOJICHCTBHUS KHUCIOT C METaJUIaMH,
OKCHJIaMH METAJJIOB, PAaCTBOPUMBIMH M HEPACTBOPUMBIMU OCHOBAaHUSIMHU,
COJISIMM; TOJIyYEHHE HEPACTBOPUMBIX OCHOBAHUM; BBITECHEHHE OJIHOTO
MeTajljja JIpyruM M3 pacTBOpa COJIM; HCCieloBaHUE aM(pOTEpPHBIX CBOWCTB
TUIPOKCUIOB ATFOMUHUS M IIMHKA

13.7

pelieHne SKCIEePUMEHTANBHBIX 3a7a4 1o TeMaM: «OCHOBHBIE KJIACCHI
HEOPraHWYECKUX  COEIUHEHUI»; «DNEKTPOJUTHUYECKAST  JTUCCOLUALUS;
«Baxaelnne HeMeTaIbl ¥ MX COSIWHEHM», «BakHeHIne MeTalibl U UX
COCJIMHEHMUSI

13.8

14

141

14.2

XUMHYECKHE 9KCIIEPUMEHTHI, WLTIOCTPHUPYIOIINE MpPU3HAKU
MPOTEKAHUsI PEaKIMi MOHHOTO OOMEHAa; Ka4yeCTBEHHbIE pEaKIMu Ha
MPUCYTCTBYIOIIME B BOJHBIX PAcTBOpax HOHBI: XJIOPUA-, OPOMHUI-, HOIH]I-,
cynbdar-, pochar-, kapOoHaT-, CUINKAT-aHUOHBI, THIPOKCUI-MOHBI, KATHOHBI
aMMOHHUsI, MarHus, KajbllUs, aTlOMUHHUS, *kene3a (2+) u xene3a (3+), meau
(2+), nuHKA

VYmenue:

MPEACTABIATh PE3yJbTAaThl JKCIIEpUMEHTa B (opMe BBIBOJIOB,
JOKA3aTeNbCcTB, TpaduKOB W TaONHMII W  BBIABIATH  OMIIHPUYECKHE
3aKOHOMEPHOCTH

YCTaHABIIMBATh CBSI3U MEXKIY PEAIbHO HAOIIOAACeMBbIMH XUMUYECKHUMH

ABJICHUSMHU M IPOLECCAMM, NPOUCXOAAIIMMU B Makpo- M MHUKPOMMPE,
O0BSACHATH NPUYMHBI MHOTOOOPa3Hsl BEILIECTB




INEPEYEHD 9JIEMEHTOB COAEPKXAHMUSA, ITIPOBEPAEMbBIX HA OCHOBHOM

IroCYAZAPCTBEHHOM 3K3AMEHE 110 XUMWUHU

Koxa

IIpoBepsieMblii 3JIEMEHT COJePKAHUS
HepBOHa‘-IaJIBHBIG XUMHWYCCKHUEC ITOHATUA

YucTele BemecTBa u cMecu. CriocoObl paszieiieHus: cMecei

ATOMEI U MOJICKYJIbI. Xumudaeckue 31eMeHThl. CHUMBOJIBI XUMHUYECKHX JIEMEHTOB.
HpOCTHe 1 CJIOKHBIC BEIICCTBA.

Xumnueckas ¢popmyia. BanreHTHOCTh aTOMOB XMMUYECKHUX 3JIeMeHTOB. CTemneHb
OKHUCJICHUSA

3aKOH IIOCTOSHCTBAa COCTaBa BCIICCTB. OrHocutenpbHas aToOMHas Macca.
OTHOCHUTENIBHAS MOJICKYJIsIpHass Macca. MaccoBass 1011 XMMHYECKOrO »JIEMEHTa B
COCINHCHNU

KomuuectBo BemectBa. Monbs. Momsipas macca. MouspHblii 00BEM  Ta3o0B.
B3aumocBsI3p KOIMYECTBa, MACCHI U YHCIIA CTPYKTYPHBIX €IMHUIL BELIECTBA

®dusznyeckue U XUMHUYECKHUE SBJICHHMSA. XHUMHUYECKas peakuus U e€ IPU3HAKU.
3aKOH COXpPAaHEHHS MACChI BEILIECTB. XMMHUUECKHE YPaBHEHHUS

[Iepnoanueckuit 3akoH u [lepuoandeckas cucrema XuMHIECKUX emenTos /.M.
MenpeneeBa. CTpoeHHE aTOMOB

ITepuognueckuii 3akoH. Ilepuonuyeckas cucrema XUMU4YecKux aieMeHToB JI.1.
Menpeneesa. Ileproael u rpynmnsl. @U3NYECKHU CMBICH MOPSAAKOBOIO HOMEPAa, HOMEPOB
IIEpHOJa U IPyIIbI DJIEMEHTA

Crpoenue aromoB. CocraB aromubIx saep. M3orombl. DnexTpoHbl. CTpoeHue
AJIEKTPOHHBIX 000J0YeK aToMOB IepBbIX 20 XMMHUECKUX 3JeMeHToB [leproanueckoit
cucremsl JI.11. Menaeneesa

BaKOHOMepHOCTI/I B M3MCHCHHHU CBOMCTB XHMHUYECKHX 3JICMEHTOB MEPBBIX TpéX
NEepruoao0B, KaJInd, KaJIbIIUA (paz[I/cha AaTOMOB, 3JICKTPOOTPULATCIIbHOCTHU, METAJININYCCKUX
N HEMCTATIMYCCKUX CBOﬁCTB) n Hux COGI[I/IHGHI/If/'I B COOTBETCTBHH C IIOJOXKCHUEM
9JICMCHTOB B HepI/IO,Z[H‘leCKOﬁ CUCTEMC U CTPOCHUEM UX aTOMOB

Crpoenue BelecTna

XuMuueckas CBA3b. KoBanenThas (HOJ'ISIpHa}I )51 HeHOHHpHaH) CBA3b.
QHGKTPOOTPI/IIIaTCJIBHOCTI) XUMHYCCKHX DJJIeMeHTOB. MoHHas cBa3b. Meramndeckas
CBA3b

Tumnsr KPpUCTAITINYICCKUX peH_IéTOK (aTOMHaH, HOHHAasd, MeTaJ’IJ’II/I‘{eCKaﬂ),
3aBHUCHMOCTh CBOICTB B€IIECCTBa OT THIIA KpI/ICTaHHI/IquKOfI pGHIéTKI/I n BHJA
XHUMHUYECKOM CBSI3HU

Baxnelme mnpeAcTaBUTENM HEOPraHWYECKUX BemecTB. Hemeramnel U ux
coeqnHeHus. MeTamuibl U UX COeUHEHUS

Knaccudukanus u HOMEHKIAaTypa HEOPraHMYECKHUX COCJUHEHUH: OKCHI0B
(coneobOpasyrolue: OCHOBHBIE, KHCIOTHBIE, aM(OTEpHbIE) U HecoJeo0pa3yollue;
OCHOBaHUH (IIEI0YM M HEPACTBOPUMBIE OCHOBAHHS); KUCIOT (KUCIOPOJACOAEpKAIUE U
OECKHUCIIOPOAHbIE, OJHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CPEIHUX M KUCIIbIX)

Ou3nyeckue U XUMUYECKUE CBOMCTBA MPOCTHIX BEILIECTB-HEMETAIJIOB: BOAOPO/IA,
XJIopa, KUCIOPOAa, Cephl, a30Ta, (pocdopa, yriepoaa, KpeMHUs




®u3nyecKue M XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAIJIOB: JIMTHS,
HaTpus, Kallds, MarHus W KajbLUs, AIIOMUHUSA, *Keje3a. DIEKTPOXUMUYECKUU Pl
HanpsHKEHUHA METaJIOB

Ouznyeckue M XHMHUYECKHE CBOMCTBA BOJOPOJHBIX COEIUHEHUN HEMETAJlIOB:
XJIOPOBOIOPOJIAa, CEPOBOAOPO/IA, AMMHUAKA

dusnyeckue M XMMHYECKHE CBOWCTBAa OKCHIOB Hemerawios: cepbl (IV, VI),
azorta(ll, 1V, V), dochopa(lll, V), yrnepoga(ll, 1V), kpemuust(1V). Tlonydenne okcumoB
HEMETaJJIOB

Xumuyeckue cBoicTBa OokcuaoB: merawioB IA-IIIA rpynn, munka, meau(ll) u
xesesa(ll, 11). [TomyueHre OKCHIOB METAILIIOB

XUMHYECKUE CBONCTBA OCHOBAHUU M aM(OTEpPHBIX THAPOKCUIOB (Ha mpUMEpe
THJIPOKCUIOB AJTIOMHHHUS, XKene3a, IUHKa). [lomyueHume ocHOBaHHMH U aM(OTEPHBIX
TUAPOKCHUJIOB

OO0mue XMMHYECKHE CBOMICTBA KHUCIOT: XJIOPOBOJOPOJHOM, CEPOBOJOPOIHOM,
CEepHHUCTOM, cepHOU, a30THOH, (QochopHOll, KpemMHHEBOW, yroiapHOW. Ocobbie
XUMHUYECKHE CBOMCTBA KOHLEHTPUPOBAHHOW CEPHOM M a30THOM KucioT. [lomydenue
KHCJIOT
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OO6mue xuMHuYecKre CBocTBa cpenHux coieil. [lonydenue coneit

[Monyuenune, coOupaHue, paclmoO3HaBaHHWE BOJOPOJA, KHCIOPOaa, AaMMHAKa,
YIJIGKHCIIOTO Ta3a B JIA00OpaToOpuu

A1
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HOJ'Iy‘ICHI/Ie aMMMakKa, cepHoﬁ M a30THOH KHCJIOT B IMPOMBIIIJIICHHOCTH. O6H_II/IG
CITOCOOBI MMOJIYYCHHA MCTAJIJIOB

I'eneTnyeckas cBs3b MEKAY KilaCCaMU HCOPIraHUYICCKUX COCI[I/IHCHI/Iﬁ

XUMUYECKUE PEAKIIUU

Knaccupukanus XuMHYECKUX peakiuil 1Mo pa3iuyHbIM IMPHU3HAKaM: 10 YUCIY U
COCTaBYy y4YaCTBYIOUIMX B PEAKLUHU BEIIECTB, MO TEIUIOBOMY 3((eKTy, Mo M3MEHEHUIO
CTETEHEW OKUCIICHNUSI XUMHUECKUX 3JIEMEHTOB

TenoBoit 3pPexT XuMHUUIECKON peakliuy, TEPMOXUMHUYECKHUE YPaBHEHUS. DK30- U
9HAOTEPMHUUYECKUE PEAKIMH. TEPMOXUMHUECKUE YPABHEHUS

OKHCIUTENIBHOBOCCTAHOBUTENIBHBIE peakuuu. OKHCIUTENN M BOCCTAHOBUTEIH.
[Ipoueccel OKHCJIEHHUS u BOCCTaHOBJICHHUS. ONEeKTPOHHBIN OanaHc
OKHUCJINTEIIbHOBOCCTAHOBUTEIBHON PEAKIINH

Teopm{ BHCKTpOHHTquCKOﬁ AUCCOoMaIu. KaTI/IOHLI, AHHUOHBI. 3HeKTp0J’II/ITH n
HEOJICKTPOJIUTEI. CunbHbIE U cla0kIe SJICKTPOJINTEI. CreneHb JUCCOoITMann

Peakiiuu wonHOro OoOMeHa. YCIOBHs MPOTEKAHHUS pEaKIMii MOHHOTO OOMEHa,
MIOJIHBIE U COKPAILLEHHBIE HOHHBIE YPAaBHEHUS PEAaKIUI

XHUMHS ¥ OKpYXkarolasi cpeia

BemiectBa um Marepuasibl B TOBCEIHEBHOW KH3HU 4elloBeka. be3zomacHoe
WCIONIb30BaHME BEIIECTB M XUMHUYECKHX peakuuii B Jabopatopuu u ObITy. llepBas
IIOMOIIIb HpI/I XUMHWUYCCKHX OXKOrax u OTpaBJ'IeHI/ISIX

XUMHYECKOe 3arpsi3HeHNE OKpYKarollel cpeibl (KUCIOTHBIE JOXKIU, 3arpsi3HEHHE
MOYBBI, BO3/lyXa U BOJOEMOB), CIIOCOOBI €ro npenoTspaiieHus IlpenensbHas gomyctumas
koHueHTpauus BemecTB (IIAK). Ponp xumum B pemieHHH SKOJIOTHYECKHX IMPOOJIEM.
Ycunenue napHUKOBOro 3 dexra, pa3pylieHne 030HOBOTO €05

[Ipumenenue cepsl, azora, docdopa, yriepojaa, KpeMHUS U MX COEJUHEHUH B




OBITY, MEIUIIMHE, TPOMBIIINICHHOCTH M CEITLCKOM X03siicTBe. [IpuMeHeHne MeTauioB U
CIUTaBOB (CTallb, YYyTyH, TIOPAIOMHHMMA, OpoH3a) B OBITY M MPOMBIIUICHHOCTH WX
coenuHeHuii. [loHATHE O KOPPO3WU METAIOB, OCHOBHBIE CIOCOOBI 3alIUTHl HX OT
KOPpO3HH

[IpuponHble HCTOYHUKU YTIEBOAOPOAOB (Yrojib, NPUPOIHBIA Ta3, HEPTH),
MPOJYKTHI MX MepepaboTKH (OCH3MH), UX PO B OBITY M MPOMBIIIIIECHHOCTH

[lepBoHauanbHbIe TMOHATHA OO0 OPraHUYECKHUX BEIIECTBAX KaK O COCTUHEHUSX
yraepoja (MeTaH, 3TaH, STHIEH, alleTUIIeH, STaHOJ, TIUIEPUH, YKCycHas KucioTa). [lonstue
0 OMOJIOTMYECKM BaKHBIX BEIIECTBAaX: KHMpaxX, OejKax, yriieBoJlaX — M HUX POJU B JKU3HU
YeJI0BEKa

PacuéTnrl:

1o opmynaMm XUMUYECKHX COEITMHEHUI

Macchl (MacCOBOM) JIOJIM PaCTBOPEHHOTO BEILIECTBA B PACTBOPE

N0 XUMHUYCCKUM YPABHCHUSAM




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MHNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

* Xumus, 8 knacc/ 'abpuensna O.C., Octpoymos U.I'., Cnaakos C.A., AKIHOHEpHOE
obmectBo «M3marenscTBo «lIpocBemnienne»
* Xumus, 9 knacc/ I'abpuensu O.C., OctpoymoB WN.I"., CnaakoB C.A., AKIIMOHEpHOE OOIIECTBO
«M3narenscTBO «lIpocBemenune»

METOJUYECKHUE MATEPUAJIBI 1JI1S1 YYUTEJISA

Xumus : 8—9-e kiaccol : 6a30BbIH YPOBEHb : MeTOAMUECKOe Tocodue k yueonukam O. C.
I'abpuensna, 1. I'. Octpoymona, C. A. Cnaakosa / O. C. I'abpuensH, C. A. CnagkoB. — 4-¢ u3.,
nepepab. — Mockaa : [IpocBemienue, 2022. — 80 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET



