MUHUCTEPCTBO NPOCBEIMIEHUS POCCUIICKOU ®EJEPAIIN

MunuctepcTBo 00pasoBanusi KajiuHuHrpaackou odaacTu

Ynpasienue oopazopanusi agMuHucTpauuu MO "YepHsixoBcKuii MyHMIUNAJILHbIA OKPYr Kajaununrpaackoi odsacru"

MAOQOY "JIuuei Ne 7 r. YepHsixoBcKa

COI''TACOBAHO YTBEPX/IEHO
Ha 3acetannm rnenarornyeckoro coBera Jupexrop bepexnas Onecs MBaHoBHa
[Tpotokom Nel ot «28» 08 2023 r. [Tpotokon Nel ot 28.08.2023
PABOYAS ITPOT'PAMMA
(ID 692244)

yueOHoro npeamera «Xumusi. ba3oBblil ypoBeHb)
TSt o0ydaromuxcs 8 — 9 kiaccon

r.Yepusaxosck 2023



IHHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XuMuM Ha ypOBHE OCHOBHOT'O OOIIEr0 00pa30BaHUs COCTaBJIEHA Ha OCHOBE TpeOOBaHUM K pe3yibTaTam
OCBOCHHMSI OCHOBHOM 00pa3oBaTelibHOM MPOTrpaMMbl OCHOBHOT'O oOI1Iero oopazoBanus, npeacrasieHHbix B ®I'OC 00O, a
TakkKe Ha OCHOBe (eaepalbHON pabouel MporpaMMbl BOCIHUTAHMS U C YYETOM KOHUEMIMU MpenojaBaHus y4ueOHOTro
npeaMera « XuMus» B 00pa3oBaTeNIbHbIX opranuzanusax Poccuiickoit denepanumu.

[Iporpamma mo xuMuM Ja€T TPEJACTABICHUE O LENAX, OOmed cTpaTeruu OOydeHHs, BOCIHUTAHHUS W Pa3BUTHUSA
oOy4Jaronmxcs Cpe/ICTBaMH y4eOHOTO MIPEeIMETa, YCTaHABIMBAET 00s3aTelIbHOE MTPEAMETHOE COJIEpIKaHNe, PeycMaTprUBaeT
pacrpeneseHue €ro mo KiaccamM W CTPYKTYpUpPOBAaHHME IO pa3ieliaM KW TeMaM HOporpaMMbl MO XUMHH, OMIPEAEIISIET
KOJIMYECTBEHHBIEC 1 KAUECTBEHHBIC XAPAKTEPUCTUKH COJCPKAHUS, PEKOMEHIYEMYIO MOCIEA0BATEIILHOCTh U3YUYCHUS XUMUU C
YYETOM MEXIPEAMETHBIX W BHYTPUIIPEAMETHBIX CBSA3€H, JIOTUKHM Y4eOHOro mpoliecca, BO3PACTHBIX OCOOEHHOCTEU
0o0yyarommxcsi, OnpeaeisieT BO3MOXKHOCTH MpeIMeTa i peaau3anuu TpeOOoBaHUN K pe3yJibTaTaM OCBOCHHUSI OCHOBHOM
o0pa3oBaTenpHO MPOTpaMMbI Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHus, a Takke TpeOOBaHUI K pe3yjbTaTaM OOy4EeHHS
XMMUU Ha YPOBHE IIeJIel M3y4YeHus MpeaMeTa 1 OCHOBHBIX BUJIOB yUeOHO-TI03HABATEIHLHOM JACSITEIHHOCTH 00YyYaIOIErocs 1mo
OCBOECHHIO YUE€OHOTO COZEep KaHus.

3HaHUWE XUMHHM CIYKUT OCHOBOM sl (OPMUpPOBAHMS MHUPOBO33PEHUS OOydYalolIerocsi, €ro MpeACTaBICHUM O
MaTepUaIbHOM €JIMHCTBE MHpPA, BAKHYIO POJIb UTPAOT (HOpPMHUpPYyEMbIE XUMHUEH MPEACTABICHHUS O B3aUMONPEBPAIECHUIX
SHEPTUU U 00 SBOJIOIMHU BEIIECTB B MPUPOJIE, O MYTAX PEUICHUS TJI00ATBHBIX MPOOJIEM YCTOMYHNBOTO PA3BUTHS YE€IIOBEYECTBRA
— CBIPbEBOM, YHEPTETUYECKOM, MUIIIEBON U IKOJIOTHIECKON 0€30MacHOCTH, MPOOJIeM 31paBOOXPaHEHUSI.

N3yuenue xumuu:

CITOCOOCTBYET peau3allud BO3MOXXHOCTEH MJIsi CaMOpa3BUTUA M (POPMHUPOBAHUS KYJbTYPHl JUYHOCTH, €€ oOIIeld U
(YHKIIMOHATEHON TPAaMOTHOCTH;

BHOCUT BKJIal B (opMUpOBaHME MBIIUICHUS W TBOPUYECKUX CIIOCOOHOCTEH O0OydYaromuxcsi, HABBIKOB WX
CaMOCTOSITEJIbHOM y4YEOHOU JeATEIbHOCTH, SKCIEPUMEHTAIBHBIX W HCCIEI0BATEIbCKUX YMEHUM, HEOOXOIUMBIX KaK B
MTOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHATBHOMN NEATEILHOCTH;



3HAKOMUT CO CHEenu(UKON HaydYHOTO MBIIUICHHUS, 3aKJIabIBAET OCHOBBI I[EJIOCTHOTO B3IJIsAa HA €IUHCTBO MPUPOJIBI U
YEJIOBEKA, SIBISICTCSI OTBETCTBEHHBIM 3TAlOM B (DOPMUPOBAHUH €CTECTBEHHO--HAYYHOU IPAMOTHOCTH O0yYarOIIHXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO--HAYYHBIM 3HAHUSM, K MPUPOJIE, K YETIOBEKY,
BHOCHUT CBOM BKJIaJ] B 9KOJIOTMYECKOE 00pa30oBaHUE O0yYarOIIMXCS.

JlaHHble HampapiieHUs B 00YYEHUU XMMHUHM O0ECIEUMBAIOTCS CIIELIMPUKON COJlepKaHusl y4eOHOTO MpeIMeTa, KOTOPhIi
SBJISIETCS IEIarOTUYECKU aJIalITUPOBAHHBIM OTPaKeHHEM 0a30BOM HAyKU XMMUU Ha ONPEEIEHHOM dTare e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOrO 0O0Iler0 OOpa3oBaHUs OPUEHTUPOBAH HA OCBOCHUE OOYYAIOIIMMUCS CHUCTEMBI
MEPBOHAYANILHBIX TOHATHUN XHWMHH, OCHOB HEOPTaHMYECKONM XHWMHM U HEKOTOPBIX OTHAEJIbHBIX 3HAYUMBIX TMOHSITHI
OpraHUYECKON XUMUHU.

CtpykTypa cojep:kaHUsi MPOTpaMMbl 1O XUMHH C(OpMUpOBaHA HAa OCHOBE CHUCTEMHOTO MOJXO0Ja K €€ H3YUYCHHIO.
ConepxkaHue CKIIAIBIBACTCS U3 CUCTEMbBI OHATHI O XUMUYECKOM 3JIEMEHTE Y BEILIECTBE U CUCTEMbI MOHATHI O XUMUYECKON
peakiuu. O0Ge 3TU CUCTEMBI CTPYKTYPHO OpPraHM30BaHbl MO MPHUHIUITY IMOCIEAOBATEIBHOIO Pa3BUTHSA 3HAHUM HAa OCHOBE
TEOPETUYECKUX MPEACTABICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona JI. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUU aTOMa U XUMHYECKOU CBSI3H;

— IpeJICTaBIeHUN 00 IIEKTPOIUTUIECKON TUCCOIMAILIMN BEIIECTB B paCTBOPAX.

TeopeTndeckue 3HAHUS pacCMATPUBAIOTCS Ha OCHOBE HSMIUPUYECKH TIOJYYEHHBIX M OCMBICICHHBIX (DaKTOB,
Pa3BUBAIOTCS TIOCIEOBATENIBHO OT OJHOTO YPOBHS K JIPYroMy, BBIMOJHSS (PYHKIIMM OOBSICHEHHS] M TIPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHS U BO3MOKHOCTEW MPAKTUYECKOTO0 MPUMEHEHHUS U MOJYYEHUSI U3y4aeMbIX BEIIECTB.

OcBoenne mporpaMMmbl MO XUMHHU CIIOCOOCTBYET (DOPMUPOBAHUIO TPEACTABICHUS O XUMUYECKOW COCTaBIISIOIICH
Hay4YHOM KapTHHBI MHUpa B JIOTMKE €€ CHCTEMHOM MPHUPOJIbI, IIEHHOCTHOTO OTHOIICHMS K HAy4YHOMY 3HAHMIO U METO/aM
MO3HaHUs B Hayke. M3ydeHue XUMUU MPOUCXOAUT C MPUBJICYCHUEM 3HAHUM M3 paHee M3yYCHHBIX YUYEOHBIX MPEIMETOB:
«Oxpyxatomuii Mup», «buonorus. 5—7 knaccb» u «duzuka. 7 Kimaccy.

[Ipu m3ydeHUM XUMHUHM MPOUCXOAUT (OPMHUPOBAHME 3HAHMI OCHOB XMMHUYECKON HAYKH KaK OOJACTH COBPEMEHHOTO
€CTECTBO3HAHMUS, NMPAKTUYECKON NEATEIBHOCTH YEJIOBEKA M KakK OJHOrO0 M3 KOMIIOHEHTOB MHPOBOW KyJbTYpbI. 3aaada



y4eOHOTO MpeaMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMbI XMMHUUYECKUX 3HAHUN — BaXKHEUIUX (DAKTOB, MOHSATUHN, 3aKOHOB U
TEOPETHUECKUX TOJIOKEHUH, MTOCTYIMHBIX OOOOICHUI MHPOBO33PEHUECKOTO XapakTepa, sS3blKa HAYKH, B MPHOOIICHUU K
HAy4YHBIM METOJAaM TIO3HAHUS TIPH W3YYCHWHM BEIIECTB M XHMHYECKHX peaknuid, B (GOpMUpPOBAaHWUU U Pa3BUTUU
MO3HABATENbHBIX YMEHUM W HMX NPUMEHEHHH B Y4e€OHO-NO3HABaTEIbHOM U Yy4EOHO-MCCIIEIOBATENbCKOU AESTENbHOCTH,
OCBOCHMH TPaBUJI O€30MaCHOTO OOpAIlleHUs C BEIIeCTBAMH B TIOBCETHEBHOM KU3HH.

[Ipu n3yyeHnn XMMUU Ha yPOBHE OCHOBHOTO O0IIero o0pa3oBaHus BAXKHOE 3HAUCHUE MPUOOPETHN TaKue IeNH, Kak:

—(OpMHUPOBAHUE HHTEIUIEKTyalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K €aMOOOpa3OBaHMIO, COTPYJAHHYECTBY,
CaMOCTOSATENILHOMY MPUHATUIO PELICHUHN, CIOCOOHOM aJaliTUPOBATHCS K OBICTPO MEHSIIOITUMCS YCIOBUSM KU3HU;

— HaIpaBJICHHOCTh OOYYEHHUS Ha CUCTEMATHYECKOE MPUOOIICHUE 00yUYaIOIMXCsl K CaMOCTOSITEIbHOW MO3HAaBaTEIbHOM
JeSITeIbHOCTH, HAYYHBIM METO/IaM MO3HaHUSs, (POPMUPYIOITUM MOTHBAIUIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecrneyeHrue yCJIOBUM, CHOCOOCTBYIOIIMX MPUOOPETEHHIO OOy4YaroIMMUCS OIBbITa Pa3HOOOPA3HOW NEATENbHOCTH,
MO3HAHUS U CaMOIO3HAHHUS, KIIFOUEBBIX HABBIKOB (KIIIOYEBBIX KOMIIETECHIIMI), MMEIOIIMX YHUBEPCAIbHOE 3HAUEHUE IS
Pa3JIMYHBIX BUJIOB JEATEIIBHOCTH;

— ¢opmupoBanue 0o01IeH PYHKIIMOHATBLHONW U €CTECTBEHHO-HAYYHOU IPAaMOTHOCTH, B TOM YHUCJIE YMEHUN OOBSCHATH U
OLICHUBATh SIBJICHUSI OKPYKAIOIIEr0 MUPA, UCIIOIb3Yys 3HAHUS U OIbIT, MOJYYEHHbIE IPU U3YUYCHUU XUMHUH, TPUMEHATh UX
MIPH pelieHUur TPOOJIeM B TOBCETHEBHOM KU3HU U TPYIOBOH JCSITEIBHOCTH;

— (opMupoBanue y oOyd4aromuxcs T'yMaHUCTUYECKUX OTHOIICHUM, MOHUMAHUSI LIEHHOCTH XUMHUUYECKUX 3HAHUU IS
BBIPAOOTKM SKOJOTUYECKU 1EeTIECO00Pa3HOTO TOBEACHHUS B OBITY M TPYIOBOHM JESITEIBHOCTU B IEISX COXPAHEHUSI CBOETO
310pOBbS U OKPY’KarOLIEN IPUPOAHON CPEbI;

—pa3BUTHE MOTHBAIMU K OOYUYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO M CAMOBOCIHTAHHUIO HAa OCHOBE YCBOEHUS
00II1eYeIOBEYECKHX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBHIOOPY MpOdUIIs U HAIPABICHHOCTH JAIBHEUIIIETO 00yUCHUS.

OO01iee 4nCiIo 4acoB, OTBEIEHHBIX JJI1 U3YUEHUs] XUMHUHM Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, coctasiser 136
4yacoB: B 8 kitacce — 68 yacoB (2 yaca B Hezelnto), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).

COAEPXAHUE OBYUEHUA



8 KUIIACC

IlepBoHaYa/IbHBbIC XUMHYECKHE TOHATHS

[Ipenmer xumuu. Posib XMMHUM B KU3HU YeJIOBEKAa. XUMUS B CUCTEME HayK. Tena u BemecTBa. PU3nyecKre CBOWCTBA
BEIECTB. ArperaTHoe cocTosiHue BemiecTB. [loHsiTHE 0 MeToaax nmo3HaHusl B XuMHUH. YucTble BemecTBa U cMecu. CriocoObl
pa3aeIeHUs] CMECEH.

ATOMBI U MOJIEKYJIbI. XUMHAYECKHAE JIEMEHThl. CHUMBOJIBI XUMUYECKHUX 3JIEMEHTOB. [IpOCThiE M CIOXHBIE BEIIECTBA.
ATOMHO-MOJIEKYJISIPHOE YUYECHHUE.

Xumuueckas ¢dopmysia. BajaeHTHOCTh aTOMOB XUMHYECKHUX JJIEMEHTOB. 3aKOH ITOCTOSIHCTBA COCTaBa BEIIECTB.
OtHocuTenbHass aroMHas wmacca. OTHOCHUTENbHAs MOJEKYJsIpHas Macca. MaccoBas J0dsi XMMHYECKOrO 3JIEMEHTa B
COCIMHECHUM.

KommnuectBo Bemectsa. Moisb. MossipHass macca. B3auMOCBSI3b KOJIMYECTBA, MACCHI M YUCJA CTPYKTYPHBIX €IVHHIL
BelecTBa. Pacuérel mo hopmynaM XUMHUYECKUX COSTMHEHUM.

@u3NUecKue U XUMUYECKHUE SIBJIICHHUS. XUMHUYECKas peakuuss U €€ NMpU3HaKh. 3aKOH COXPAHEHHUS MAacChl BEIIECTB.
Xumnueckue ypaBHeHus. Kiaccuukanus XuMUYecKuX peakuuid (COeTMHEHUs, pa3IOKEeHUs], 3aMelIeHUs, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, MpaBmiiaMu pabOThl B JTa0OpaTopuu U npuéMaMu oOpaiieHus C J1adbopaTopHbIM
o0opymoBaHUEM, H3y4YCHHE W ONHCaHWe (PU3HYECKUX CBOMCTB OO0pa3lloB HEOPraHMYECKHUX BEIIECTB, HAOIOJCHUE
¢u3ndeckux (TUTaBJICHUE BOCKA, TasHUE JibJa, PACTHPAHUE caxapa B CTYIKe, KUTIEHWE M KOHJIEHCAIIMS BOJbI) U XUMHUYECKUX
(ropeHue cBeuH, MpOKaJIuBaHUE METHOM MPOBOJIOKH, B3aUMOJICHCTBUE MEJIa C KUCIIOTOM) SIBICHUM, HAOJIIOICHUE U OTUCAHUE
MIPU3HAKOB MPOTEKaHUsI XUMUYECKUX peakiuil (pa3jaokeHue caxapa, B3auMOJICHCTBUE CEPHOM KUCIIOTHI C XJIOPUAOM Oapus,
paznoxenue ruapokcuga meau (II) mpum HarpeBaHuu, B3auMojeicTBHE xkeje3a ¢ pacTBopoM conu menu (II), mzyuenue
CIIOCOOOB pa3fielieHus] CMecel: C TIOMOIbI0 MarHuTa, (PUIbTpOBaHWE, BBINIAPUBAHUE, TUCTUIUIALMS, XpomaTorpadus,
MPOBEJICHUE OYMCTKHU TMOBAPEHHOM COJIM, HAOJIOJICHUE M ONUCAHUE PE3yJIhTAaTOB MPOBEACHUS OIBITA, WLIIOCTPUPYIOIIETO
3aKOH COXPAaHEHUSI MacChl, CO3JIaHUE MOJIeNIel MOJIEKYJ (IIapOCTEePKHEBBIX ).

Ba:xHeiinue npeacTaBuTe I HEOPraHMYECKUX BellECTB



Bo3nyx — cmecs razos. CocrtaB Bo3ayxa. Kucnopon — snemeHT M mpocroe BemecTtBo. HaxoxaeHue kuciopoja B
npupone, (GuU3NYECKUEe U XHUMHUYECKue cBoiicTBa (peakiuu ropenusi). Oxcuabl. Ilpumenenue xkucnopoma. CrocoOsl
MOJIy4YeHHUs1 KHUCIIOpoaa B jJabopaTropuu W mpombiinuieHHOcTU. KpyroBopoT kuciopoga B mpupozge. O30H — aloTporHas
MO (UKALNS KUCIIOPO/A.

TemnoBoit 3¢ ¢deKkT XUMHUECKON peakUuu, TEPMOXUMHUYECKHE YpPaBHEHHUS, 3K30- M HSHAOTEPMHUECKUE PEAKIIMH.
TomnuBo: yronb u MeTaH. 3arpsi3HeHUE BO3AyXa, YCHUIIEHUE TApHUKOBOTO 3P (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Boaopoa — anemeHT u npoctoe BemecTBo. Haxoxaenue Bogopoia B npupoje, Gu3nuecKkue 1 XMMUYECKHE CBOWCTBA,
MpUMEHEHUE, CIOCOOBI MoydeHusi. Kuciaotsl u comnu.

Moutsipablit 00BEM ra3oB. Pacué€Thbl 10 XUMUYECKUM YPaBHEHUSIM.

duznueckue CBOMCTBAa BOAbl. Boma kak pactBoputrens. PactBopel. HachlllleHHbIE M HEHACBIIICHHBIE PacTBOPBI.
PacTtBopumocTh BemiecTB B Boje. MaccoBasi 10Jig BEHIECTBA B pACTBOpPE. XMMHUYECKUE CBOWCTBA BoAbl. OcHOBaHus. Ponb
pPacTBOPOB B IPHUPOJIE U B )KU3HU yenoBeka. KpyroBopoT BoJbl B IpUpoAE. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa U OYUCTKA
MPUPOIHBIX BOJ.

Knaccudukanus Heoprannyeckux coenuHeHuil. Oxcunbl. Knaccudukanus okcuaoB: cojieoOpasyromiye (OCHOBHBIE,
KHUCIIOTHBIE, aMmpoTepHbIe) U HecoseoOpasytoue. HomeHnkiatypa okcuoB. @U3nueckre U XMMHUUECKHE CBOMCTBA OKCHUJIOB.
[TosryueHnne okcuaoB.

OcHoBanus. Krnaccudukaiuss OCHOBaHMM: IIETOYM W HEPACTBOPUMBbIE OCHOBaHMsS. HoMeHKiaTypa OCHOBaHMIA.
DU3NYECKUE U XUMUYECKHUE CBOMCTBA OCHOBaHUU. [loydeHrne ocHOBaHMM.

Kucnotel. Knaccudukanus kucnor. Homenknatypa kuciaor. PuznueckMe W XUMUYECKHE CBOMCTBA KHUCIOT. Psin
aktuBHocTH MeTauioB H. H. bekerosa. [lonyuenue kucnor.

Comu. Homenknarypa coneit. ®u3nueckue 1 XuMA4eCKne cBorMcTBa cotied. [lomyuenne conei.

['eneTnueckasi CBA3b MEXAY KJIACCAMU HEOPTaHUYECKUX COCTUHEHUM.

Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE OMNPEJENICHNE COJIepPKaHus KHCIOpOa B BO3/yXe, OJyueHUe, COOMpaHue, paclio3HaBaHUE U H3yueHUe
CBOMCTB KHCJIOPOJa, HAOJIOIEHUE B3aWMOJECHCTBUS BEIIECTB C KUCJIOPOJOM U YCIIOBHUSI BO3HMKHOBEHMS M MPEKpAILCHUS
ropeHus (moxapa), 03HaKOMJIEHHE ¢ 00pa3liaMy OKCHUJIOB U OMKMCAaHUE UX CBOMCTB, MOJy4YeHUE, COOMpaHue, pacio3HaBaHuE U



U3y4eHHE CBOMCTB BOJoOpoAa (ropeHue), B3aumojencTsue Bojaopona ¢ okcupom menu (II) (BO3MOXKHO HCHOIB30BAHHE
BHJICOMATEPHAIIOB), HAOIIOCHNE OOpAa3IOB BEIICCTB KOJIMYECTBOM | MOJIb, HMCCIEAOBAaHHE OCOOCHHOCTEW PACTBOPCHHS
BEIIECTBC PA3JIMYHOM PACTBOPUMOCTBHIO, MPUTOTOBJIEHUE PACTBOPOB C OMPEAECIEHHOW MACCOBOW JOJIEM PAaCTBOPEHHOTO
BEIIECTBA, B3aMMOJCHCTBUE BOJbI C METaUlaMH (HATpUEM W KaiblleM) (BO3MOKHO HMCIOJb30BaHUE BUJIEOMATEPHUATIOB),
UCCleIoBaHuE 00pa3lloB HEOPTaHUYECKUX BEUIECTB Pa3IMYHBIX KJIACCOB, HAOIIOJCHUE U3MEHEHUS OKPACKU WHIUKATOPOB B
pacTBOpax KHUCJIOT M IIesnoyel, n3yuyeHue B3aumozeiicTBus okcuaa meau (II) ¢ pacTBopoM cepHOM KHCIOTHI, KUCIOT C
MEeTaJlJIaMH, PEaKuii HEeUTpanu3aluu, MOJTyUYeHUEe HEPACTBOPUMBIX OCHOBAaHMI, BBHITECHEHHE OJTHOIO MeTajla APYrUM W3
pacTBOpa COJM, PEHIEHUE SKCIIEPUMEHTANBHBIX 33/1a4 MO0 TeMe «BaxxHeunme KiacChbl HEOPraHUYECKUX COCTUHEHUI.

Hepunonnuecknit 3akoH u Ilepumoanyeckasi cucrema xumuuyeckux 3jemMeHToB /. M. MenneneeBa. CtpoeHue
aTOMOB. XMMHUYeCKaA CBA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUU

[TepBbie MOMBITKK KJIaCCU(PUKAIMU XUMHUUYECKUX 3JE€MEHTOB. [IoHSATHE O Tpymnmax CXOAHBIX JIEMEHTOB (IEJIOYHBIC U
IIEJIOYHO3EMETbHBIE METaJUIbl, TaJOreHbl, MHEPTHBIC Ta3bl). DJIEMEHTBI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIbI U
TUIPOKCHUJIBI.

Ilepuonnueckuii 3akoH. [lepuoanyeckas cucrema xumudeckux 3yeMeHToB /. M. Menneneea. KoporkonepuoaHas u
mmHHOTIepuoaHas dopmbl [lepuonnueckoi cucrembl xumudeckux snemeHToB JI. M. MenneneeBa. Ilepuoasl u rpymibl.
Du3NYECKU CMBICIT TOPSIKOBOIO HOMEPA, HOMEPOB MEPUOa U TPYIIIIHI AIEMEHTA.

Crtpoenne aromoB. CoctaB aToMHBIX sifep. M3oTonbl. DnekTpoHbl. CTPOEHUE ANEKTPOHHBIX 000J0YEK aTOMOB MEPBbIX
20 xumuueckux 3neMeHToB [lepuoanueckoii cucremsl . 1. MenneneeBa. XapakTepucTUka XUMUYECKOTO 3JIEMEHTA IO €0
nonoxkeHuro B [lepuogunueckon cucreme /. . Menneneena.

3aKOHOMEPHOCTH M3MEHEHHUSI paJinyca aTOMOB XUMHUUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U HEMETAIUIMYECKUX CBOMCTB
10 TPYIIIaM U MIEPUOJIaM.

3nauenue Ilepuoguueckoro 3axkoHa u llepumoanueckoil CUCTEMbl XMUMHUYECKUX DSJIEMEHTOB ISl Pa3BUTHS HAYKU U
npaktuku. [{. 1. MenaeneeB — yu4€HbI U TPaKIaHUH.

Xumunyeckass cBsA3b. KoBajlieHTHast (TOJIIpHAsT W HEMOJISIPHAS) CBS3b. JIEKTPOOTPUIATEIBHOCTh XUMHUUYECKHUX
aneMeHTOB. lOHHAs CBSA3b.



Crenenp okucneHusa. OKHCIMTENbHO--BOCCTAHOBUTEIbHBIE peakUuuu. lIpoliecchl OKUCIEHHSI W BOCCTAHOBJICHUS.
OxuCcIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHne oOpaslioB BEIIECTB METAJUIOB M HEMETAJJIOB, B3aUMOJICUCTBUE THIPOKCUIA IIMHKA C PACTBOPAMHU KHUCIOT U
IeJI04ei, MPOBEIEHUE OIbITOB, WJUTIOCTPUPYIOMIUX MPUMEPHl OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX peakiuil (ropeHue,
peaKuy pas3ioKeHUs, COSTUHEHHUS).

Mesxcnpeomemmnuwie ceasu

Peanmm3zanust MeXIpEeIMETHBIX CBS3€U NMPU M3YYECHHHM XMMHHM B 8 KJIACCE OCYIIECTBISAETCS 4Y€pe3 HCIOJIb30BAHHUE Kak
OOLIMX €CTECTBEHHO--HAYYHBIX MOHATHM, TaK W MOHATHH, SBISIIOIIMXCA CHUCTEMHBIMU JJIsi OTAEIbHBIX IPEIMETOB
€CTECTBEHHO--HAYYHOT'0 ITUKJIA.

OO0mure ecTecTBEHHO--HAyYHbIEC MOHATHUS: Hay4YHbIA (DAKT, TMIIOTE3a, TEOPHs, 3aKOH, aHAJIU3, CUHTE3, KIacCHU(pUKALIKS,
MEPUOINYHOCTb, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIEITUPOBAHNE, U3MEPEHHE, MOJEIIb, SIBIICHUE.

®duzuka: MaTepusi, aToM, 3JEKTPOH, MPOTOH, HEWTPOH, HWOH, HYKJIHJ, H30TONbI, PaAHMOAKTUBHOCTb, MOJEKYJa,
AIIEKTPUYECKUI 3aps]l, BEIIEeCTBO, TeNIO, 00bEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3HUECKUE BEIMYWHBI, €IMHULIBI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE€37bl, COHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, rumpocdepa, MUHEpaANbl, TOPHBIE MOPOJbI, IMOJE3HBIE MCKOMAEMble, TOIUIMBO, BOJHBIC
pecypchl.

9 KUIIACC

BemecTBo M XUMHMYECKasi peakuus

[lepuonuueckuii 3axoH. [lepmoanueckas cucrema xumudeckux sineMeHToB . M. Mennpeneea. CtpoeHne aToMoB.
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMHUYECKUX 3JIEMEHTOB MEPBbIX TPEX MEPUOIOB, KAIUS, KAIBIUSI U UX COCAMHEHUM
B COOTBETCTBHUU C MOJIO)KEHHEM 3JIEMEHTOB B [leprnoinueckoii cucteMe U CTpPOEHUEM UX aTOMOB.

Crpoenue BemecTsa: BUAbl XUMUYECKOUW CBA3U. TUIBI KPUCTAUIMYECKUX PEIETOK, 3aBUCUMOCTh CBOKMCTB BELIECTBA OT
TUIA KPUCTAJUINYECKON PEIIETKU U BUAA XUMUYECKOU CBA3H.



Knaccudpukanus v HOMEHKJIATypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKHE CBOMCTBA BELIECTB, OTHOCAIIUXCS K
Pa3JIMYHBIM KJIACCaM HEOPTAHUYECKUX COCAUHEHNN, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BEILIECTB.

Knaccudukanys XUMHUECKUX PEAKIMA MO pa3lMYHBIM IMpHU3HaKaM (MO YHCIy M COCTaBy YYaCTBYIOLIMX B PEaKIUU
BEIIECTB, M0 TEIUIOBOMY 3(PQEKTy, MO W3MEHEHUIO CTENECHEW OKUCIEHMS] XMUMUYECKUX 3JIEMEHTOB, 0 OOpAaTUMOCTH, IO
Yy4YacTHUIO KaTajau3aTopa). DK30- U SHAOTEPMUYECKUE PEAKIINH, TEPMOXUMUYECKUE YPABHEHUSI.

[TonsitTue o ckopoctu xumuueckod peakuuu. IloHsTne 00 0OpaTUMBIX M HEOOPATHUMBIX XUMHYECKHX PpPEaKIMSIX.
IIoHATHE O TOMOTEHHBIX U I€TEPOreHHbIX peakumsax. [lonarue o karanuse. [loraTHe 0 XUMUYECKOM paBHOBeCHH. (DaKTOPHI,
BIIASIOIIME HA CKOPOCTh XUMHYECKON PEAKIIMU U TOJIOKEHNE XUMHUECKOTO PABHOBECHSL.

OKHCIANTENbHO-BOCCTAHOBUTEIbHBIE PEAKLUHU, AJIEKTPOHHBIA OallaHC OKHCIUTEIbHO-BOCCTAHOBUTEIBHON pPEaKIINU.
CocTraBieHre ypaBHEHUI OKUCIUTEIbHO--BOCCTAHOBUTEIBHBIX PEAKLIUN C UCIIOIb30BAaHUEM METO/1A IEKTPOHHOIO OalaHca.

Teopust BAEKTPONUTHYECKONW NHCCOLMALMU. OJEKTPOJHUTBI M HEINEKTPONUThl. KaThoHbBI, aHMOHBL. MexaHu3Mm
JUCCOLIMAIIMKM BEIIECTB C pPa3IMYHbIMU BUJIAMU XUMHUYECKOW cCBsi3H. CreneHp auccounanuu. CunpHble U clla0ble
AIEKTPOJIUTHI.

Peakuuu mMoHHOTO OOMEHa. YCIOBHMsS MPOTEKAHHS PEaKIMid HOHHOTO OOMEHa, TOJHBIE U COKpAIIEHHbIE HWOHHbBIE
ypaBHeHUs peakiuii. CBOMCTBA KUCIOT, OCHOBAHUHN U COJIEH B CBETE MPEACTABICHUM 00 JIEKTPOJUTUYECKON TUCCOIUAIINU.
KauecTBeHHbIe peakiiuu Ha HOHBI. [IoHATHE O THApONM3E CONEM.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEIISIMHA KPUCTAINIMYECKUX PEIIETOK HEOPIraHUYECKUX BEIIECTB — METAJIJIOB U HEMETAJIOB (rpadura
U anaMmasza), CIOXKHBIX BEIIECTB (XJIOpHAa HATpHsl), HMCCIEAOBAHUWE 3aBUCUMOCTH CKOPOCTM XUMHYECKONW peakuuud OT
BO3JCHCTBUS PAa3IUYHBIX (HDAaKTOPOB, HCCIEIOBAHHE 3JIECKTPONPOBOJHOCTH PACTBOPOB BEUIECTB, MpoOIEcca TUCCOLUALUU
KHUCIIOT, HIeJoYedl U coJied (BO3MOXKHO HCIOJIb30BaHUE BHJIECO MaTEpHUaliOB), MPOBEACHHE OMBITOB, WLIIOCTPUPYIOIIUX
MPU3HAKK TPOTEKaHUs peakuuid MOHHOTO oOMeHa (0Opa3oBaHUE OCa/iKa, BbIAEJIEHUE raza, 0Opa3oBaHUE BOJbI), OIBITOB,
WUTFOCTPUPYIOIIUX HPHUMEPBI OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIMNA (TOPEHHE, PEAKIMU Pa3JI0KEHUs, COEAUHEHU),
pacIrio3HaBaHWE HEOPraHWYECKUX BELIECTB C MOMOIIBIO KAaYECTBEHHBIX PEAKUUH HAa MOHBI, PELICHHE SKCIIEPUMEHTAIbHBIX
3a1ad4.

Hemerausbl 1 X cOeIMHEHHUS



OO0mas xapakTepucTUKa rajgoreHoB. OcoOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEpHbIe cTeneHu okucieHus. CTpoeHue u
(U3UYEeCKHEe CBOWCTBA MPOCTHIX BEMIECTB — TaJOreHOB. XHMMHYECKHE CBOWCTBA Ha MpUMEpe Xjopa (B3auMOICHCTBHE C
METaJUlaMH, HEMeTaulaMH, I1iesodamu). XjopoBoaopod. CoiiiHas KHUCIOTa, XWMHUYECKHE CBOMCTBA, IOJyYEHHE,
npuMeHeHue. JlelicTBHe XJopa M XJOpPOBOJOPOJA Ha OpPraHU3M 4YesloBeKa. BaxkHelmme XJIopuipl U UX HAXO0XKICHHE B
IPUPOJE.

O6mas xapakTepucTuka 31eMeHToB VIA-rpynnsl. OcOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEPHbIE CTENIEHH OKHCIICHUSI.
Crtpoenue u Qu3anyeckue CBOWCTBA MPOCTBIX BEHIECTB — KUCJIOPOJAA U Cepbl. AJUIOTPOIHBIE MOJIM(PHUKAMU KHUCIOpoAa U
cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOAOPOA, CTpOCHHE, (PU3NYECKHE M XMUMHYECKHE CBOMCTBA. OKCHABI CEphl Kak
IPEJICTABUTENN KUCIOTHBIX OKCUAOB. CepHas KUCIOTa, GU3NYECKUEe U XUMUYECKUE CBOICTBa (OOIIME KaK MpPEACTaBUTENS
KJ1acca KUCJIOT U crienupuyeckue). XMuMUYECKUE peaklinu, JIeXkKaIlue B OCHOBE MIPOMBIIIJIEHHOT'O CII0c00a MOIy4eHUs CEPHOM
KUCIIOTHL. [Ipumenenue cepHoil kucnoTsl. CONM CEpHOM KHUCIIOTHI, KAUECTBEHHAs] peaklus Ha cyib(aT-uoH. Haxoxnenue
cepbl U €€ COEAMHEHUN B MNPUPOJE. XMMUYECKOE 3arpsi3HEHHE OKPYKAIOIMIEH cpeAbl COENUHEHHMSIMU Cepbl (KUCIOTHBIE
JOK]1, 3arpsI3HEHKE BO3/lyXa U BOJOEMOB), CITIOCOOBI €r0 MPeI0TBPAILICHHS.

OO61as xapakTepucTuka 31eMeHTOB VA-rpyrmbl. OCOOEHHOCTH CTPOEHMSI aTOMOB, XapaKTepPHbIE CTETIEHU OKUCIICHUS.
A30T, pacnpocTpaHeHue B npupoje, pusnueckue M XUMHUYecKkue cBoicTBa. KpyroBopor azora B mpupoae. AMMHUAK, €ro
(du3nUecKue 1 XUMHUYECKHUE CBOMCTBA, OJydeHHe U puMeHeHre. Conu aMMOHUS, X PU3HUECKUE U XUMUYECKUE CBOWCTBA,
npuMeHeHue. KauecTBeHHasi peakiusi Ha MOHbl aMMOHHUA. A30THAsl KUCJIOTA, €€ MOoNydyeHUe, PU3HUEeCKHe U XUMHYECKHUE
CBOMCTBa (00IIME KaK MPEJICTABUTENS Kiacca KUCIOT u cneruduyeckue). Mcnonb3oBaHue HUTPATOB U COJIeH aMMOHHS B
KauecTBE MUHEPAJIbHBIX YJOOpeHHH. XMMHUYECKOE 3arpsi3HEHUE OKPYKaoIeH cpeibl COCAMHEHUSMU a30Ta (KUCIOTHbBIE
JIOKIM, 3arps3HEHUE BO3AyXa, MOYBBI W BOJOEMOB). Docdop, ammoTponHbie Moaudukanuu (ochopa, dusmdeckue u
xumuyeckue cporictBa. Oxcupn dochopa (V) u dochopHas kucinora, puU3nUecKre U XMMHUYECKUE CBOWCTBA, MOJIY4YEHUE.
Hcnons3oBanue pochaTtoB B kKauecTBE MUHEPATIbHBIX YAOOPEHUH.

O6mas xapakTepucTuka 31eMeHToB [VA-rpynnsl. OcoOeHHOCTH CTPOCHUS aTOMOB, XapaKTEpPHbIE CTENEHH OKHCIICHUSI.
Yrnepon, annoTpornHeie Moau(UKALUY, PACIPOCTPaHEHUE B MpUpPOe, GU3NUECKUE U XUMHUYECKHE CBOMCTBa. AncopOuus.
Kpyrosopotr yrinepona B mpupone. Okcuasl yriieponaa, ux (QpuU3nyeckrue U XUMUYECKHE CBOMCTBA, JEHCTBHUE HA JKUBBIE
OpraHu3Mbl, MOJYYEHUE U NPUMEHEHHE. DKOJOTHYecKHe MNpoOieMbl, CBsi3aHHble ¢ okcuaoMm yriaepoaa (IV), rumoresa



rJ1I00aJIbHOTO TOTETUICHUs KJIMMAaTa, TapHUKOBBIN 3P ¢dekT. YroapHas KUCI0oTa U €€ CONu, UX (U3HUECKHE U XUMHUYECKUE
CBOICTBa, MOJIyueHHE W TpuMeHeHue. KauecTBeHHas peakuus Ha KapOoHaT-noHbBI. Mcmonb3oBanue kapOOHATOB B OBITY,
MEHIIMHE, TPOMBIIUICHHOCTH U CEJIHCKOM XO3SHCTBE.

[lepBoHavasibHbIe TOHATUSL 00 OpPraHUMYECKUX BEHIECTBAX KaK O COEIWHEHHUAX yriepoja (MeTaH, 3TaH, JTHJIEH,
aleTUJICH, TAHOJ, TIUIEPHUH, YKCYCHas kucnoTa). [IpupoiHble HCTOYHUKHU YTIEBOAOPOI0B (YTOJb, IPUPOAHBIN ra3, HEPTH),
NPOAYKTHI UX NepepaboTKu (OEH3UH), UX POJIb B OBITY U MPOMBIIUIEHHOCTU. [IoHsATHE O OMOIOrMUECKU BaXKHBIX BEUIECTBAX:
KHUpax, OeNKax, yriaeBoJlax — U MX POJIM B JKM3HU 4eJOBeKa. MarepualibHOe €JMHCTBO OPTaHWYECKUX M HEOPTaHMYECKUX
COCTMHEHU.

KpeMmuuii, ero ¢usnuyeckue 1 XMMUYECKUE CBOMCTBA, MOJlydeHUE U npuMeHeHue. CoequHeHNusT KpEMHUS B IPHUPOJIE.
Oobmme npencraBiaeHuss o6 okcune kpemHus (IV) m xpemuueBoil kuciore. CWIMKaThl, UX HCHOJB30BaHUE B OBITY, B
MPOMBIIUICHHOCTU. BakHeillme cTpouTenbHble MaTepUualbl: KepaMUKa, CTEKII0, [IEMEHT, OETOH, kene300eToH. [IpobiieMbl
0€30MMacHOTO MCTIOIH30BAHMSI CTPOUTEIBHBIX MATEPHATIOB B TIOBCETHEBHOM JKU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHre 00pa3lloB HEOPraHWYECKUX BELIECTB, CBOMCTB COJIIHOM KHUCIIOTHI, MPOBEIEHUE KAaU€CTBEHHBIX peaklUi Ha
XJIOPUJ-UOHBI U HaOJIOACHHE MPHU3HAKOB MX MPOTEKAHMS, OMNBITHI, OTpaxarolue (U3NYECKUe M XUMHUYECKHE CBOICTBa
TaJIOT€HOB U WX COEAMHEHUH (BO3MOXKHO MCIOJIb30BaHUE BHUAEOMATEPUAIOB), O3HAKOMJIEHHME C 0Opas3lamMu XJOpPHUIOB
(rajloreHuI0B), O3HAKOMJIEHHE C OOpa3laMu cepbl U €€ COeAUHEHUSIMU (BO3MOKHO HCIOJIB30BAHUE BHUIEOMATEpPUAIIOB),
Ha0JIr0/IeHue Tpolecca o0yriIuBaHus caxapa NoJl JeHCTBUEM KOHIIEHTPUPOBAHHOMN CEPHOM KHUCIOTHI, U3yUYE€HUE XUMHUECKUX
CBOMCTB pa30aBJIICHHON CEPHOM KHCIIOTHI, MPOBEJEHNE KAaUECTBEHHOM PEeaKIMu Ha CyJb(})aT-uoH U HAOIOICHHE TTpU3HaKa e€
NpOTEKaHUs, O3HAKOMJIEHUE C (PU3MUECKUMHU CBOMCTBaMH a30oTa, gochopa M MX coeauHEHUH (BO3ZMOXKHO HCHOJIb30BaHHUE
BHJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (pocopHBIX yaoOpeHui, noaydyeHue, coOMpaHue, paclio3HaBaHUEe U U3YUYCHHE
CBOWMCTB amMMHaKa, MPOBEJACHHE KAYECTBEHHBIX peakluuid Ha WOH aMMOHHUA W ¢ocdaT-mOH W W3YYCHHE MPU3HAKOB HX
NPOTEKaHUsl, B3aUMOJICHCTBUE KOHLEHTPUPOBAHHOM a30THOM KHUCIOTHI C Meablo (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), U3YyUYE€HHE MOJIeled KPUCTAUIMYECKUX pemeEToK anmasa, rpadura, QysuiepeHa, O3HAKOMIICEHHE C
MPOIECCOM aACOPOLIMU PAaCTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIIEM M YCTPOWCTBOM MPOTHUBOTa3a, IMOJIyYEHUE,
coOupaHue, pacro3HaBaHUE W MU3YyYECHHE CBOWCTB YTJIEKHCIIOTO rasa, MPOBEACHHWE KAYECTBEHHBIX PEAKIMi Ha KapOOHAT M



CUJIMKAT-UOHBl M W3YUYCHHUE MPU3HAKOB MX IMPOTEKAHHUs, O3HAKOMJICHHE C MPOIYKIHUEH CHUIIMKATHOW MIPOMBIIUIEHHOCTH,
pEIICHUE IKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe « BaKHEeUIIne HEMETaUIbl U UX COEAUHECHUS.

MeTajuibl 4 UX COCAMHEHMS

OO0mas xapakKTepUCTHKAa XUMUUECKUX DJIEMEHTOB — METAJIJIOB HA OCHOBAaHHMH MX MOJIoKeHUs B [leprnoanueckoit cucreme
xumudeckux snaemeHToB JI. M. MenaeneeBa u crpoeHust aromoB. CTpoeHHe MeTauioB. MeTannuyeckas CBs3b H
METAIINYECKAsT KPUCTAIUIMYECKAS PEIIETKA. DJIEKTPOXUMHUUECKUN Pl HAIPSKEHU MeTauioB. PU3NYECKHE U XUMHUYECKUE
cBoiicTBa MeTauioB. O0muMe crnocoObl NoaydyeHuss MeTaiuioB. [IoHsATHE O KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3AIUTHI
uX OT Koppo3uu. CruiaBsl (CTalb, YyT'yH, JIOPATIOMUHUI, OpOH3a) U UX IPUMEHEHHUE B OBITY ¥ POMBIILJIEHHOCTH.

[Ilenounsle MeTaiuibl: noJIoKeHUE B Ileproanueckon cucreme xumuyeckux 3ineMeHToB Jl. M. MenzaeneeBa, ctpoeHue
WX aTOMOB, HaxoxjeHue B mpupojae. dusmyeckne U XMMHUYECKUE CBOWCTBA (Ha mpumepe HaTpus M Kanus). OKCuabl H
TUJIPOKCUIBI HATPUA U Kanus. [ [puMeHeHne MEeN0UYHbIX METAIVIOB U UX COCTUHEHUN.

[[lenouyHO3eMeENBHBIE METAIIJIBI MATHUN U KAJIBLUN: MOJ0XKEHNUE B [leproinueckor cCucteMe XUMUYECKUX AIIEMEHTOB /1.
N. MenneneeBa, CTpOCHUE UX aTOMOB, HaXOXJIEHHE B npupoje. Ou3ndyeckue U XUMUYECKHE CBOMCTBA MArHusl U KaJbIIUsl.
Baxxneiimme coequHeHns Kaablus (OKCHI, THIPOKCHI, CONTH). JKECTKOCTH BOJIBI M CITIOCOOBI €€ yCTpaHEHHS.

AntoMuHuN: nosnoxkeHue B Ilepuoauueckoi cucrteme xumuueckux snemeHtoB JI. M. MenaeneeBa, cTpoeHHue aToma,
HaxoXJJeHue B npupoje. Gu3ndyeckrue U XMMHUUYECKUE CBOMCTBA aIIOMUHMS. AM(POTEpHBIC CBOMCTBA OKCUJA U TUIIPOKCU]IA
AJTFOMUHUSL.

Kenezo: momoxenue B llepuommyeckor cucreme xumuueckux syeMeHToB [[. M. MennpeneeBa, crpoeHue aroma,
HaxoXKJIeHHUE B npupojae. Pu3ndeckne 1 XUMHUYECKUE CBOMCTBA kele3a. OKCUIbI, THAPOKCUABI U conu xkene3a (II) u xenesa
(IIT), mx coctas, CBOMCTBA U MOTYYCHUE.

Xumuyeckuii IKCnHepuMeHm:

O03HaKOMJIEHHE C o0pa3llaMu METaJUIOB M CIUIaBOB, MX (DU3WUYECKUMHU CBOWCTBAMHU, U3YUEHUE PE3YJIbTAaTOB KOPPO3UU
METaJuIoB (BO3MOYKHO HCIOJIb30BaHUE BHICOMATEPHAIOB), OCOOCHHOCTEH B3aWMOJICUCTBHS OKCHJA KANbIUS W HATPHS C
BOJIOM (BO3MOXHO HMCIOJIb30BAHUE BHIEOMATEPHUAIIOB), UCCIEAOBAHNE CBOMCTB KECTKOM BOJBI, MpOLiecca TOPEHUS Kelle3a B
KUCIopoAe (BO3MOXXHO HCIIOJIb30BaHUE BHUICOMATEPHATIOB), MPU3HAKOB MPOTEKAHMUS KAYECTBEHHBIX PEaKIMid Ha HOHBI:
MarHusi, Kajublius, anroMuHusi, nuHka, xeneza (II) m kemeza (I1I), memu (II), nHaGmrogeHue W ONMUCAHUE TPOIIECCOB



OKpAalIMBaHUS IUIAMEHM MOHAMU HATpHUs, KaJlusd U KalblMs (BO3MOXHO HCIIOJNb30BAHUE BUAEOMATEPUAJIOB), UCCIIEIOBAHUE
aMm(pOTEepHBIX CBOMCTB THAPOKCHAA AaIOMUHHUS W THIPOKCHIA LWHKA, PEIICHUE SKCIEPHUMEHTANbHBIX 3a/ad 10 TeMe
«BakHeumue MeTaulbl U UX COCIUHEHUSD).

XUMHA 4 OKPYKAKINafA cpeaa

BemectBa 1 Marepuansl B ITOBCEJHEBHOM >KM3HM 4YeJIOBEKAa. be3omacHoe HCIIONb30BAaHUE BEIIECTB M XMMHYECKHUX
peakuuii B ObITy. [lepBast momols npyu XMMHUUYECKUX 0XKOTaX U OTPABICHUSIX.

XHUMHUYECKOE 3arps3HEHUE OKpyXaroleld cpeabl (mpenenbHas JOMycTUMas KOHUEHTpauus BeulecTs, aainee — [1JIK).
Ponb XuMHM B pelIEHUN SKOJIOTHYECKUX MPOOIIEM.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pa3loB MaTepHalIoB (CTEKIIO, CIIJIaBbl METAJIOB, TOJIMMEPHBIE MAaTEPUAJIbl).

Mesxcnpeomemmnuwie ceasu

Peanmm3zanust MeXIpEeIMETHBIX CBS3€W NPU M3YYECHHHM XMMHHM B 9 Kilacce OCYIIECTBISAETCS 4epe3 HCIOJIb30BAHHUE Kak
OoOLIMX €CTECTBEHHO-HAYYHBIX TOHSTHM, TaK M TMOHATUN, SBISIOMIMUXCA CUCTEMHBIMU Ui OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'0 [IUKJIA.

OO01ue ecTeCTBEHHO-HAyUYHbIE MOHATUSA: HAYYHbIM (DaKT, TUIIOTE3a, 3aKOH, TEOpUs, aHAIM3, CUHTE3, KiacCupUKalus,
MEePUOJIMYHOCTb, HAOJIOJEHUE, HKCIEPUMEHT, MOJECITUPOBAHHE, H3MEPEHHE, MOJENb, SBICHUE, MAPHUKOBBIA 3(DPEKT,
TEXHOJIOTHsl, MATEPHUAIIBI.

®usuka: marepus, aTOM, DJEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKIWZ, H30TOIbI, PAaJIMOAKTUBHOCTb, MOJIEKYJIA,
AIIEKTPUYECKUI 3aps], MPOBOAHUKH, MOJIYIPOBOJHUKU, IUIIEKTPUKH, (OTORIEMEHT, BELIECTBO, TENO, 00BEM, arperaTHoe
COCTOSIHME BEIIEeCTBa, ra3, pacTBOP, PACTBOPUMOCTh, KpUCTAJIMUECKas PeIETKa, CIUIaBbl, (PU3NUECKUE BEIUYUHBI, €UHHUIIBI
MU3MEPEHNUS, KOCMUYECKOE MMPOCTPAHCTBO, MIJIAHETHI, 3BE€3/1b1, CONHIIE.

buonorusa: ¢otocunTe3, aAbixaHue, Ouocdepa, SKOCHCTEMA, MHUHEPAIbHbIE YAOOPEHHS, MHUKPOIIIEMEHTHI,
MAaKpO3JIEMEHTBI, IUTATEJIbHBIE BELIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MHUHEpabl, TOPHbIE MOPOJAbI, IOJIE3HbIE HCKOMAEMbIE, TOIUIMBO, BOJHBIC

pECypCHI.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA ITPOI'PAMMBI 110 XUMHUHN HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JAUYHOCTHBIE PE3YJIBTATHBI

JIngHOCTHBIE pe3yJIbTaThl OCBOCHHUS IPOTPpaMMbl OCHOBHOI'O 0OIIEro oOpa3oBaHUs JOCTHTAIOTCS B X0JI€ OOYUYCHMSI
XUMUU B €JUHCTBE Y4YE€OHOW M BOCIHUTATEIbHOW JIESITEIBHOCTH B COOTBETCTBUU C TPAJUIMOHHBIMU POCCHUHUCKUMU
COIIMOKYJIBTYPHBIMHU U JyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU, MIPUHATHIMU B OOIIECTBE MpaBUIaMU U HOPMaMU MOBEACHUS
1 CIIOCOOCTBYIOT MpOIIeccaM CaMOIIO3HAHMS, CAMOPA3BUTHUS U COITMATTU3AIIMN 00YUYarOIINXCS.

JIngHOCTHBIE pPE3yJbTaThl OTPaXalOT TOTOBHOCTh OOYYaIOIMMXCS PYKOBOJACTBOBATHCS CHCTEMON ITO3UTHBHBIX
LIEHHOCTHBIX OPUEHTAIIMN U PACIIUPEHUE OMBITA JIESITETBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1)naTpuoTH4ecKOro BOCIIUTAHUSA:

LIEHHOCTHOTO OTHOIIEHHSI K OTE€YECTBEHHOMY KYJIBbTYPHOMY, UCTOPUYECKOMY W HAYYHOMY HACJIECAUIO0, TTOHUMaHUS
3HAYCHUS XMUMHUYCCKOM HAyKH B >KHM3HM COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOW HHGOpPMaIHE o
MIEPEIOBBIX JOCTHXKCHUSX M OTKPBITHUSAX MHPOBOM M OTEUSCTBEHHOM XWMHHM, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00
YCTPOMCTBE MHUpa U OOIIECTBA;

2)rpaskIaHCKOro BOCIUTAHUS:

MPEJCTABICHUS O COLIMAJIbHBIX HOPMax M IMpaBUIaX MEKIMYHOCTHBIX OTHOIICHUN B KOJUJIEKTHBE, KOMMYHUKATHBHOMN
KOMIICTEHTHOCTH B OOIIECTBEHHO IIOJIE3HOM, Y4eOHO-MCCISAOBATEILCKOM, TBOPUECKON W JPYyTHX BHUIAX ACATEIbHOCTH,
TOTOBHOCTH K pa3HO0Opa3HON COBMECTHOM ACATEILHOCTH MPH BHITIOJHCHUH YUCOHBIX, IO3HABATEIIBHBIX 3a/a4, BHITOJTHCHUU
XUMUYECKUX JKCIEPUMEHTOB, CO3/IaHMHM YUYEOHBIX MPOCKTOB, CTPEMJICHHS K B3aMMOIIOHUMAHUIO M B3aMMOIOMOIIM B
MpoIiecce ITOM y4eOHOM esITeIbHOCTH, TOTOBHOCTH OIICHUBATh CBOE MOBEJACHUE U MOCTYIIKH CBOUX TOBAPUILECH C MO3UIIMU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YYETOM OCO3HAHUSI OCIEACTBUM ITOCTYIIKOB;

3)IEHHOCTH HAYYHOTI'0 MO3HAHUA:

MHPOBO33PEHUYECKUE TPEICTABICHHS O BEIIECTBE U XMMHUYECKON PEaKIMU, COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO
pPa3BUTUS HAYKW U COCTABJISIIOIIME OCHOBY Il TOHMMAHMS CYIIHOCTHM HAy4YHOM KapTUHBI MHUpa, NpEeACTaBlIeHUs 00



OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsI IPUPOJIbl, B3aUMOCBS35X YEJIOBEKA C IPUPOTHOMN Cpeao, O pOJIM XUMHUM B TO3HAHUU
ATHUX 3aKOHOMEPHOCTEW;

MO3HABATENIbHBIE MOTHUBBI, HApPaBICHHBIC HA TMOJyYeHHWE HOBBIX 3HAHWUN MO XWMHUHU, HEOOXOIUMBIE Ui OOBSCHEHUS
HaOJI0JaEMbIX IPOLIECCOB U SIBICHUM, IMO3HABATEIbHOM, MH(OPMAIIMOHHOM M YHUTATENbCKON KYJIbTYpPhl, B TOM YMCIIE
HaBBIKOB CAaMOCTOSITEJIbHOM pabOThl C Y4YEOHBIMH TEKCTaMH, CIIPAaBOYHOM JHUTEpaTypoH, JOCTYNHBIMH TEXHUYECKUMHU
CpeaCcTBaMU MH(POPMAIIMOHHBIX TEXHOJIOTUM;

MHTEpEC K 00YUYEHUIO U MO3HAHUIO, TH0003HATENBHOCTh, TOTOBHOCTh U CITIOCOOHOCTH K CaMOOOpa30BaHUIO, IPOEKTHON U
MCCJIEI0BATENBCKON NeATEIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIlPaBICHHOCTU U YPOBHSA 00yUY€HUs B JalbHEMIIEM;

4)popMupoBaHNs KYJIbTYPbI 310POBbSI:

OCO3HaHUE LIEHHOCTH KU3HU, OTBETCTBEHHOI'0 OTHOILIEHUS! K CBOEMY 370POBbIO, YCTAHOBKHM Ha 3JJ0POBBII 00pa3 KU3HH,
OCO3HaHWE TIOCNIEJICTBUHA M HENPUATHE BPEIHBIX TMPUBBIUEK (YMOTpEOJIEHUsT alKOrojs, HApPKOTUKOB, KypeHHs),
HEO0OXOJAMMOCTH COOJIIOICHHS MPAaBHJI 0€30MAaCHOCTH MpPU OOpAlIEHUH C XMMHUYECKUMHU BEIECTBAMH B OBITY M pealbHOU
KU3HU;

5)Tpy10BOro BOCIMTAHMS:

UHTEpEC K MPAKTUYECKOMY HM3yUeHHUIO0 Ipodeccuil U TpyAa pa3iMyHOrO poja, yBaKEHHE K TPyAYy M pe3ysibTaTaM
TPYJIOBOW JESATENBHOCTH, B TOM YHCIE Ha OCHOBE NMPHUMEHEHHUsS MPEIMETHBIX 3HAHWW MO XWMHHU, OCO3HAHHBIA BBIOOD
WHANBUAYATbHON TPAaCKTOPHH TPOJOJDKEHHUS 00pa3oBaHUsl ¢ YYETOM JIMUYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XHWMUH,
OOUIECTBEHHBIX HMHTEPECOB M MOTPEOHOCTEH, ycmemHol npodeccnoHaTbHON AESITENbHOCTH M Pa3BUTHUS HEOOXOAUMBIX
YMEHHM, TOTOBHOCTb a1allTUPOBATHCA B MPO(ecCHOHAIbHOM cpere;

6)3K0/10rNYeCKOro BOCNIMTAHUA:

AKOJIOTHUYECKH 1erecoo0pa3Hoe OTHOILICHUE K TMPUPOJIe KaK NCTOYHHUKY JKU3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHUS,
MOHMMAaHKE [IEHHOCTH 3JI0POBOTO M 0€30MacHOr0 00pasa KM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (pU3HMUecKkoMy
U TICUXUYECKOMY 3/I0pPOBbIO, OCO3HAHUE LIEHHOCTU COOIOCHHSI MPaBHII OE30MIaCHOTO TOBEIEHUS ITPU pabOTE C BEIIECTBAMH,
a TaK)Ke B CUTYAIIUAX, YTPOXKAIOIIUX 37I0POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSThH 3HAHUSA, TTOJydYaeMble PU U3YYCHUN XUMHUH, JIJIsl pEeIIeHHs 3aa4, CBA3aHHBIX C OKPY KaIOIIEH
MIPUPOTHON CpeAoH, ISl IOBBIIICHHS YPOBHS SKOJIOTHYECKON KYJIBTYpPhI, 0CO3HAHUS III00aTBHOTO XapaKTepa SKOJIOTHIeCKUX



npo0JieM U MyTe X pelIeHUs OCPEICTBOM METOJOB XUMHUHU, SKOJIOTMUECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJCTBOBATHCS UM
B [I03HABATEJIbHOW, KOMMYHUKAaTUBHOW U COLIMAJIBHON MPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe MeranpeaMETHBIX pe3yJbTaTOB BBIACIAIOT 3HAUMMBIE U1 (HOPMHUPOBAHMSI MUPOBO33PEHHUs OOLICHAYYHbIE
HNOHATHUSA (3aKOH, TEOPHUs, IPUHIUI, TUIIOTE3a, PAKT, CUCTEMA, IIPOLIECC, IKCIIEPUMEHT U JPYTo€.), KOTOPbIE UCIOIB3YIOTCS B
€CTECTBEHHO-HAYUYHBIX YUYEOHBIX NpeaMeTax M IMO3BOJISIIOT HAa OCHOBE 3HAHUM U3 3TUX MpeaMeToB (HOpMHpOBAThH
MPEACTABICHUE O LEJOCTHOW HAYyYHOM KapTMHE MHUpa, M YHHBEpCAJIbHbIE YydeOHblE JACHCTBUS (ITO3HABATEINIbHEBIE,
KOMMYHUKAaTUBHBIE, PpETryJATUBHBIE), KOTOpble 0O€cneunBalOT (HOPMUPOBAHHE TOTOBHOCTH K CaMOCTOSITEIbHOMY
IUTAHUPOBAHMIO U OCYILECTBICHUIO Y4€OHOU e TEIbHOCTH.

Ilo3HaBaTeJbHBbIC YHUBEPCATbHBIC YUeOHbIC 1eiiCTBUSA

ba3oBble jjornueckue aeicTBUA:

YMEHHSI MCIOJIb30BATh MPUEMBI JOTHUYECKOTO MBIIUICHHS NPU OCBOCHHWM 3HAHWW: PACKPBIBATH CMBICH XUMHUYECKUX
MOHATUN (BBIACIATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIMBATH B3aUMOCBSA3b C JPYTMMH TOHSTHSIMHU), HCIOJIb30BATh
MNOHATUS JJI1 OOBSCHEHUS OTHEIbHBIX (PAKTOB W SIBJICHUH, BBIOMpAaThb OCHOBAHHUS U KPUTEPUU Uil KilacCU(PUKAIUU
XUMHUYECKUX BEIIECTB M XMMHUYECKUX pEeaklUWi, YCTaHaBIMBAThb NPUUYMHHO-CIEICTBEHHBIE CBA3M MEXAY OOBEKTaMu
W3YYEHUsl, CTPOUTH JJOTUUYECKUE pacCyKACHUS (MHAYKTUBHBIC, J€AYKTUBHBIE, [10 aHAJIIOTMH ), IE1aTh BBIBOJbI U 3aKIIOUEHUS;

YMEHUE NPHUMEHSTh B MPOLECCE MO3HAHUS MOHATHS (IIPEAMETHBIE U METANpeIMETHBIE), CHMBOJIMYECKUE (3HAKOBHIE)
MOJIETIM, UCHOJb3yEMble B XHUMHUH, MPEOOpa3OBbIBATh IIHPOKO MPUMEHSEMblE B XUMHUU MOJENIbHbIE IMPEACTABICHUS —
XUMHUYECKUN 3HAK (CUMBOJI 3JIEMEHTa), XUMHUUecKasi opMyia U ypaBHEHHE XUMUYECKON peakuu — IpU pelieHu yueOHO-
ITI03HABATEJIbHBIX 33/1a4, C YYETOM ITUX MOJEIBHBIX MPEACTABICHUN BBISBIATD U XapaKTEPU30BaTh CyLIECTBEHHBIE ITPU3HAKU
U3Y4YaeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U XUMHUYECKUX PEAKIMd, BBISIBIATH OOIKME 3aKOHOMEPHOCTH, NMPUYMHHO-
CJIIECTBEHHBIE CBSI3M U POTUBOPEYMS B U3yUaEMBIX MPOLIECCAX U SABICHUSX.

ba3oBble uccienoBarejbcKue 1eHCTBUA:

YMEHHE UCIOJI30BATh MOCTABJICHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA IO3HAHUSA, & TAKXKE B Ka4ECTBE OCHOBBI IS
(hopMHUpPOBaHUS TUTIOTE3bI MO MTPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMBIX CYKIIECHUM;



OpUOOpPETEHUE OMbITa MO IUIAHUPOBAHUIO, OPraHU3allMd U IPOBEICHUI0 YYEHUYECKHX SKCIIEPUMEHTOB, YMEHHE
HaAO0JII0/IaTh 32 XOJOM IPOIIecca, CaMOCTOSITEIFHO MPOTHO3UPOBATH €r0 pe3yabTaT, (GopMyIrpoBaTh 0OOOIICHHUS U BBHIBOIbI
M0 pe3yJibTaTaM MPOBEAEHHOTO OIbITA, MCCIIETOBAHMS, COCTABIATh OTUET O IPOCIaHHON padoTe.

PaGora ¢ undpopmaumeii:

YMEHHE BBIOMpATh, aHAJIM3UPOBATh U MHTEPIPETUPOBATH MHPOPMALUIO PA3IUYHBIX BUJIOB U (OpPM IpPEJCTaBICHMUS,
MOJIy4aeMyl0 U3 pa3HbIX UCTOYHHUKOB (HAYUHO-TIOMYJISIpHAs JIMUTEpaTypa XUMUYECKOTO COAEpXaHUs, CIIpaBOYHbIE Mocolus,
pecypcbl IHTepHEeTa), KpUTUYECKU OLIEHUBATh TPOTUBOPEUHMBYIO U HEOCTOBEPHYIO MH(POPMALIHIO;

YMEHUE MPUMEHSTh Pa3IuvyHble METOJIbI U 3alIPOCHl MPU MOUCKE U 0TOOpe MH(POPMALIMHN U COOTBETCTBYIOIIUX JAaHHBIX,
HEOOXOUMBIX JUIsl BBIMOJIHEHUS YUYEOHBIX M MTO3HABATENbHBIX 3aJ1a4 ONpeleIEHHOIO TUIa, TPUOOPETEHHE ONbITa B 00JIACTH
UCIIOJIb30BaHUsl MH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTMH, OBJAJEHUE KYyJIbTYpOH aKTHBHOIO HCIIOJIb30BAHUS
Pa3IMYHBIX IOMCKOBBIX CHCTEM, CAMOCTOSITEIBHO BBIOMpATh ONTHUMAIbHYIO (OpMy MpeAcTaBieHUs HHGOpPMAUU U
WUTIOCTPUPOBATh pEUIaEMble 3aJa4d HECJIOKHBIMH CXE€MaMH, JuarpaMmamu, ApyrumMu (opmamMu rpaduku U HUX
KOMOMHAIIUSIMU;

yYMEHHME UCIOJb30BaTh U aHAJIM3UPOBATH B Mpolecce yueOHOM M HCCIeI0BaTENbCKOW AESITEIbHOCTH UHPOPMAIUIO O
BIIMSIHUH ITPOMBILUIEHHOCTH, CENBCKOT0 X035MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIEH TPUPOIHON CpEBI.

KoMMyHuKaTHBHBIC YHHMBeEpPCaJlbHbIe y4eOHbIE JeHCTBUS:

YMEHUS 33/1aBaTh BOMPOCHI (B X0J€ AUajora U (WiKM) JUCKYCCHUU) TIO CYUIECTBY OOCYXKJIaeMOH TeMbI, (POpMyIHpOBaTh
CBOM MPEJIJIOKEHNS OTHOCUTENIBHO BBINIOJHEHUS MTPEIJIOKEHHON 3a/1a4K;

YMEHUS NPENCTABIIATH IOJIYYEHHBIE PE3YyJIbTaThl IMO3HABATEIBHOW JNEATEIBHOCTH B YCTHBIX W IHMCBMEHHBIX TEKCTaX;
JeNaTh MPE3EHTALMIO PEe3yJbTAaTOB BBIMOJHEHUS XMMHUYECKOTO HKCIEepUMEHTa (J1abopaTOPHOTO OIbITa, J1a00paTOpPHOIL
paboThI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MIPOEKTA);

yMEHUsl Y4eOHOro COTPYJHHUYECTBA CO CBEPCTHUKAMM B COBMECTHOW IIO3HABATENBbHONM M HCCIEAOBATENIbCKOM
JESITeIbHOCTH TNPU PEIICHWH BO3HMKAIOMIMX MpOOJeM Ha OCHOBE yuéra OOIIUMX HMHTEPECOB M COIJIACOBAaHUS MO3UIUI
(obcyxaenusi, 0OOMEH MHEHUSMHU, «MO3TOBBIE IITYPMbI», KOOPAUHAIINS COBMECTHBIX JCHCTBHM, ONpeaesieHue KpUTEPUEB MO
OLICHKE KaueCTBA BBIIIOJHEHHOU PabOThI U IpyTHUE).

PeryisiTuBHbIE YHMBepPCaJbHbIE Y4eOHbIe 1eiCTBUSA:



YMEHHE CAMOCTOSITEJIBHO OIpPENEsATh LENHU JAEATEIbHOCTH, IUIAHUPOBATh, OCYLIECTBISTh, KOHTPOJUPOBATH U IPHU
HEOOXOUMOCTH KOPPEKTHPOBATH CBOIO JIEATEIBHOCTh, BEIOMpATh Hambosee 3(PpGEeKTUBHBIE CIIOCOOBI PEHICHUS YUEOHBIX U
MTO3HABATEJIbHBIX 337a4, CaMOCTOSITEIbHO COCTAaBJATh WM KOPPEKTHUPOBATH MPEIOKEHHBIM aJIrOPUTM JEHCTBUUA MpPHU
BBINIOJITHEHUHN 33JJaHUI ¢ yU4ETOM IOJIy4E€HHUsI HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTax — BELECTBAX U PEaKLMSIX, OLIEHUBAThH
COOTBETCTBUE IIOJYyYEHHOTO pe3yJbTaTa 3asBJIICHHOM II€JIM, YMEHHE UCIOJIb30BaTh U AHAIU3UPOBATh KOHTEKCTHI,
npejyiaraéMble B yCIIOBUH 3aJaHUM.
MNPEIMETHBIE PE3YJIBTATbBI
B coctaBe mnpenMETHBIX pE3yJbTAaTOB IO OCBOCHHUIO O0S3aTEBHOIO COJEp)KaHMs, YCTAHOBJIEHHOIO JaHHOU
benepanbHOi paboueld MPOrpaMMOM, BBIJIEISIOT: OCBOEHHBIE OOYyYalONIMMHCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI
AercTBUi, criennduyeckue sk NpeaIMETHON 00JacTH «XUMHUS», BUABI JEATEIBHOCTH O MOJTYYEHHIO HOBOTO 3HAHUS, €T0
MHTEPIIPETAINN, TPEOOPA30BAHUIO U MPUMEHEHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYAaIIHAX.
K xoH1y oOydeHus B 8 kjacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JOJIKHBI OTpaXxaTh C(OOPMUPOBAHHOCTD y
oOy4Jaroumxcst yMEHUM:
e pacKpbIBaTh CMBICI OCHOBHBIX XMMHUUYECKUX MOHSATUI: aTOM, MOJIEKYJa, XUMUUECKUN 3JIEMEHT, IPOCTOE BELIECTBO,
CJIOKHOE BEIIECTBO, CMECh (OTHOPO/IHASA U HEOAHOPOIHAS ), BAJIECHTHOCTh, OTHOCUTENbHASL aTOMHAsI U MOJIEKYJIsIpHast
Macca, KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas JI0JIsl XMMHUYECKOIO JJIEMEHTa B COEAMHEHHH,
MOJISIPHBIA O0BEM, OKCHJ, KUCIOTA, OCHOBAHUE, COJIb, DJIEKTPOOTPULIATEIbHOCTD, CTETIEHb OKUCIICHUS, XUMUYECKas
peakuusi, KiacCU(PUKAIUSA peaklMid: peakuu COECIUHEHUs, peakluu Pa3jIoKEHUs, PEaKIMH 3aMeIleHus, peaKkinu
oOMeHa, 3K30- U SHJOTEPMHUUECKHE peaKkluu, TemoBoi d3(h(PeKT peakuuu, sapo aToMa, IEKTPOHHBIN CION aToMa,
aTOMHas0pOUTAab, PAINYC aTOMa, XUMUYECKasi CBSI3b, MOJISIPHASL U HEMOJIIpHAsl KOBAJIEHTHAs CBS3b, HOHHAS CBS3b,
MOH, KAaTHOH, aHUOH, PACTBOP, MaccoBas JI0JIsl BelllecTBa (MPOLIEHTHAs! KOHIIEHTPALIMsI) B paCTBOPE;
e WJUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHUECKUX TIOHATUN W MPUMEHSITh 3TU MOHSITHSI IPU OTIMCAHUN BEIIECTB
Y UX MPEBPALICHU;
e HCIOJIb30BAaTh XMMHUYECKYIO CUMBOJIUKY AJIsi COCTaBJIEHUS! (JOPMYJT BEIIECTB U yPAaBHEHUN XUMUUYECKUX PEaKLUi;



OINpPE/EIATh BAJICHTHOCTh aTOMOB 3JEMEHTOB B OWHApHBIX COEJUHEHMSIX, CTENEHb OKUCICHHS 3JIEMEHTOB B
OMHApHBIX COCTUHEHHSX, MPHUHAJJICKHOCTh BEIIECTB K ONPEACNEHHOMY KIAcCy COEAMHEHUN 1Mo ¢GopMylam, BHUI
XUMHUYECKOH CBSA3M (KOBAJICHTHASI U HOHHAS) B HEOPTaHUYECKUX COECIUHEHUSAX;

packpbsiBaTh cMblch Ilepuoanueckoro 3akona Jl. M. MenaeneeBa: 1eMOHCTpUPOBaTh MOHUMAHUE MEPUOIUYECKON
3aBHCHMOCTH CBOMCTB XMMHMUYECKUX AJIEMEHTOB OT UX MOJ0XkeHUs B [lepnoanueckoil cucteme, 3aKOHOB COXPaHEHMUS
MAaccChl BEIIECTB, [IOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOT'O YYEHUS, 3aKOHAa ABOTraapo;

ONKCHIBATh M XapaKTepHU30BaTh TaONMUHYI0 (popMmy Ileprnoanyeckoil cuCTeMbl XUMUYECKUX AJIEMEHTOB: Pa3iNyaTh
MOHATHUSL «rJaBHasg noarpynmna (A-rpynmna)» u «mnodounas noarpynna (b-rpynmna)», manbie U OonblIMe MEPUOJIBI,
COOTHOCUTH 0003HAUYEHHUs, KOTOpble uMetoTcsl B Tabmune «Ilepuoanueckas cucrema xumudyeckux siemeHtoB . U.
MenzeneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUSI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U 3apsj sAapa,
oO1iee YuCIIO 3JIEKTPOHOB U PACIPEIEICHNAE UX 10 JIEKTPOHHBIM CIIOAM);

KJIACCU(PUIIMPOBATH XUMUYECKHE 3JIEMEHThI, HEOPIrAHMYECKUE BEUIECTBA, XUMUYECKUE PEAKLIHUHU (110 YHCIIY U COCTABY
YYaCTBYIOUIMX B PEAKIIMH BEIIECTB, O TEINIOBOMY 3P (DEKTY);

XapaKTepU30BaTh (OMUCHIBATh) OOIINE XMMUUECKHE CBOMCTBA BEIIECTB Pa3IMYHbIX KJIACCOB, MOATBEPXKAast OIMCAHNE
IpUMEPAMH MOJIEKYJISIPHBIX YPABHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIU;

MIPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCHMOCTH OT HUX Kay€CTBEHHOI'O COCTaBa, BO3MOXHOCTH IMPOTEKAHUS
XUMHUYECKUX MPEBPALIEHUIN B PA3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEILIECTB, MAaCCOBYIO JTOJIFO XMMHYECKOTO 3JIEMEHTA
1o ¢popMyJie COeIMHEHHUS, MAaCCOBYIO JOJIO BEIIECTBA B PaCTBOPE, MPOBOJUTH PACUETHI 110 YPABHEHUIO XUMHUYECKOM

peakuu;

MPUMEHSITh OCHOBHBIE OIEpPAIlMU MBICIUTEIBLHON ACATEbHOCTU — aHallu3 M CHHTE3, CpaBHEHHUE, 0000IIeHue,
CHUCTEeMAaTHU3alNI0, KJIACCU(UKAIIUIO, BBISIBICHHUE NPUYMHHO--CIICICTBEHHBIX CBS3€H — JJISI M3Y4YEHUS CBOICTB
BEIIECTB M XHMHYECKUX PEAKIMH, EeCTECTBEHHO-HAyYHbIE METOJAbl TO3HAHWS — HaONIOACHUE, HW3MEpEHue,

MOJIETUPOBAHUE, FKCIEPUMEHT (peabHbII U MBICIICHHBIN);
cleA0BaTh MpaBWIaM MOJIb30BAHUS XMUMHUYECKOU MOCYA0M M J1abopaTOpHBIM OO0OPYJIOBAHHEM, a TAKXKE IMpaBUIIaM
oOpallleHHsI ¢ BEIlleCTBaMU B COOTBETCTBUM ¢ MHCTPYKIMSIMU TIO BBIIIOJTHEHUIO JTA0OPATOPHBIX XUMUUYECKUX OIMBITOB



[0 TOJYYEHHUIO M COOMpPAHUIO Ta3000pa3HbIX BELIECTB (BOJOPOAA M KHUCIOPOAA), MPUTOTOBIECHUIO PACTBOPOB C
ONpPENEIEHHON MacCOBOU JOJIEW PACTBOPEHHOIO BEIIECTBA, INIAHUPOBATH U ITPOBOAUTH XUMUYECKUE DKCIIEPUMEHTHI
M0 pacro3HaBaHUIO PACTBOPOB LIEJIOUEH U KUCIOT C IOMOIIbIO HHAUKATOPOB (JIakMyc, ¢heHondTarent, METUIOPaHX
U Jpyrue).

K koHIy 00ydeHus B 9 Kjiacce npeMeTHbIC Pe3y/IbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPaXKkaTh CHOPMHUPOBAHHOCTD Y
o0y4Jaronmxcst yMEHUM:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHATUM: XUMUUECKUN IJIIEMEHT, aTOM, MOJIEKYyJia, MOH, KATUOH, aHHUOH,
MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAICHTHOCTbD, AJIEKTPOOTPUIATEIIBHOCTh, CTEIIEHb OKUCIIEHUS, XUMUYECKas
peakius, XUMHYecKasi CBs3b, TEIUIOBOM A((EeKT peakuuu, MoJb, MOJSPHBIA O0BEM, PacTBOp, SIEKTPOJIUTHI,
HEAJICKTPOJIUTHI, DJIEKTPOJMTUYECKAsT JIMCCOIMAIMS, PEaKIMM HOHHOTO OOMEHAa, Karajau3aTtop, XUMHYECKOe
paBHOBecHe, OOpaTUMble U HEOOpATUMBbIC PEAKIIMU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE DPEAKIIMH, OKUCIUTENb,
BOCCTAHOBUTEJb, OKUCJICHUE M BOCCTaHOBJICHHUE, ajUIOTponus, aMmpOTEPHOCTh, XUMHUYECKasi CBS3b (KOBaJCHTHAas,
HMOHHAs, MeTaJUIMYecKas), KpUCTAIMYecKash pemeérka, KOppo3us METaUIOB, CIUIaBbl, CKOPOCTh XHUMHUYECKOU
peakumu, npeaenabHo gonycrumas konuentpauus 11K BemecTsa;

WJUTFOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUUYECKUX MOHSATUNA U TPUMEHSTH 3TU MOHATHS MIPU OMMCAHUY BEILIECTB
U UX IIPEBPALCHUN;

HCIIOJB30BaTh XUMHUUYECKYIO0 CUMBOJIMKY JIJII COCTAaBJICHUST (DOPMYJT BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUM;
ONPENEIIATh BaJCHTHOCTh U CTENEHb OKUCICHHS XUMHUYECKUX 3JIEMEHTOB B COEAMHEHHUSX Pa3IMYHOrO COCTaBa,
NPUHAIIICKHOCTh BEIIECTB K OMPEACIEHHOMY KJacCy COeAWHEHuN 1o ¢opMynaMm, BHUJ XUMHUYECKON CBS3U
(koBaneHTHAs, UOHHAS, METATTHYECKAsI) B HEOPTAHUUECKUX COCIWHEHUSX, 3apsii MOHA M0 XUMHUYECKOH (opmyie,
XapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPTAHUUYECKUX COCAMHEHUH, TUI KPUCTAUIMYECKON PEIIETKA KOHKPETHOTO
BEIIIECTBA;

packpbiBaTh cMmbIci [leprnoanueckoro 3akona /[. M. MenaeneeBa u 1€EMOHCTPUPOBATh €r0 MOHUMAHUE: OMUCHIBATH U
XapakTepu3oBaTh TabmuuHyio ¢opmy [lepuoamueckoid CHUCTEMBl XUMHYECKHUX DSJIEMEHTOB: pa3iudaTh MOHSTHS
«rnaBHas noarpynna (A-rpynmna)» u «mnodounas noarpyinmna (b-rpynmna)», Maabsie U 00JbIINE TEPUOIAbl, COOTHOCUTD
0003HaYEHUsI, KOTOPbIE UMEIOTCS B MEPUOAMYECKON TabJIMIIe, C YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB



XUMHUYECKUX 3JEMEHTOB (COCTaB W 3apsij siapa, oOIlee YUCIO SJIEKTPOHOB U pacHpe/iesieHue UX IO 3JIECKTPOHHBIM
CJIOSIM), OOBSICHATH 00IIIE 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB AJIEMEHTOB M MX COCIUHEHUH B TIpeieiax MaJIbIX
MEPUOJIOB U TJIABHBIX MOJATPYII C YU4ETOM CTPOCHHS MX aTOMOB;

KJIacCU(DUIIMPOBATH XUMUYECKUE PJIEMEHThI, HEOPTaHUYECKHUE BEIIECTBA, XUMHUUECKUE PeaKUu (110 YUCTY U COCTaBY
YYaCTBYIOIIMX B PEAKI[MU BEILIECTB, MO TEIJIOBOMY 3(h(PEKTy, MO M3MEHEHHUIO CTENEHEH OKUCICHHUS XMMHUYECKUX
AJIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME W CHEIU(DUUECKHE XMMUYECKHE CBOWMCTBA MPOCTHIX M CIOXXKHBIX BEIIECTB,
MOATBEP)KIAs OMHCAaHUE TPUMEpPAMH MOJICKYJISIPHBIX W HWOHHBIX YypPaBHEHUH COOTBETCTBYIOIIUX XHMHYECKHX
pEeaKLHnii;

COCTaBJISITh YPAaBHEHUS DJIEKTPOJUTUYECKON JHUCCOIMAIMN KHUCIIOT, IIEeJoued W COJIeH, MOJHBIE M COKpalIEHHbIC
yYpaBHEHUS PpeaKIii MOHHOTO OOMEHa, YpaBHECHHsI PEAKIWi, MOATBEPKIAIOIINX CYIICCTBOBAHUE TE€HETUYCCKOM
CBSI3U MEX/Ty BEIIECTBAMH PA3INIHBIX KIJIACCOB,;

PacKpbIBaTh CYIIHOCTh OKHCIHUTEIHLHO-BOCCTAHOBHUTEIBHBIX PEAKIMi TOCPEACTBOM COCTABJICHHS AJICKTPOHHOTO
OanaHca dTUX PEaKIINA;

IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHUS, BO3MOXKHOCTH MPOTEKAHUS XWMHUUYECKHX
MIPEBPAIICHUH B PA3IMYHBIX YCIOBUSX;

BBIYUCIISATh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO JOJIF0 XUMUYECKOTO AJIEMEHTa
o dhopmysie COeAMHEHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI MO YPABHEHUIO XUMHUUYECKOU
peakiuu;

coOI0/IaTh TpaBUjia TOJB30BAaHUS XMMHUYECKOW IMOCYAO0W W J1abOpaTOpHBIM OO0OPYyIOBaHMEM, a TakKKe IpaBuia
oOpareHus ¢ BEIIECTBAMHA B COOTBETCTBHH C MHCTPYKIIUSMH IO BBITTOJIHCHHIO JJAOOPATOPHBIX XMMHUYECKUX OIBITOB
0 TIOJIyYEHHUIO0 U COOMPaHHUIO Ta3000pa3HbIX BEIIECTB (AaMMHAKa U YIJIEKUCIIOTO Ta3a);

MPOBOJIUTh PEAKIIMU, TOJITBEPKAAIONTNE KAYSCTBEHHBIM COCTAaB Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM
myTEM XJIOpUI-, OpOMHUIT-, HOTUA-, KapOoHaT-, hocdaT-, CUITUKAT-, CyIb(]aT-, TUIAPOKCUIA-UOHBI, KATHOHBI aMMOHHUS
Y MOHBI U3YYCHHBIX METAJUIOB, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHMYECKUX BEIIECTB;



e TIPUMCHSITh OCHOBHBIC ONEPAlMU MBICIUTEIBHON JEATEIHPHOCTH — aHalW3 W CHHTE3, CpaBHEHHE, 000OIIeHHE,
CHUCTEMAaTHU3AIHIO, BBISBICHUE MPUYUHHO-CIICICTBEHHBIX CBS3€H — JJISl M3YUYEHUS CBOMCTB BEIIECTB M XMMHUYECKUX
peaKIuii, €CTeCTBEHHO-HAyYHbIE METO/Ibl MO3HAHUS — HAOIIOJEHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIECPUMEHT
(peayIbHBIN 1 MBICIICHHBIN ).

TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LM (poBbIE)
KonTposbHbie IIpakTHyeckue
n/n NMPOrpamMmblI Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThbI padoThI
Paznen 1.1lepBoHavyanbHbIeXUMHYECKUETIOHATHUS
XuMust — BakHast 00J1aCTh
11 €CTECTBO3HAHMSI M TIPAKTHYECKOM 5 0 2 bubmmorexa [JOK
' p https://m.edsoo.ru/7f41837c
JeSTeTbHOCTH YeJIOBEKa
BertecTBa 1 XUMHUUECKHE bu6nmoreka [JOK
1.2 15 1 0
peakuuu https://m.edsoo.ru/7f41837c
Hroro o pazneny 20
Pa3nes 2.BakHeiimne npeacTaBuTe Il HEOPraHUYECKUX BelleCTB
51 Boznyx. Kucnopon. [Tonstue 06 5 0 0 bu6mmorexa [IOK
' OKCHIax https://m.edso00.ru/7f41837c
99 Bognopon. Ilousarue o kucinorax u 3 0 1 bubmuoreka [IOK
' COJISIX https://m.edso0.ru/7f41837c
Bona. PactBopsl. [lonsitue 06 bu6mmorexa [IOK
2.3 5 1 1
OCHOBAaHHUSIX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KJIacChl 11 1 1 bubnuotexa [JOK
' HEOPraHUYECKUX COECIMHEHUN https://m.edsoo.ru/7f41837c



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

Hroro no pazaeny

30

Paznen 3.1lepuoanuecknii 3axoH u [lepuognueckasi cucrema xumnueckux 3jemeHToB [I. U. MenaeneeBa. CTpoenne aToMoOB.
XuMnuyeckas cBsizb. OKHCJINTETbHO-BOCCTAHOBHUTE/IbHbIE peaKIIul

[Tepuoanueckuii 3aKOH U
31 [Tepuonnueckas cucrema 7 0 0 bubmuoreka [JOK
' XHMHYECKUX dj1eMeHToB /I, U. https://m.edsoo.ru/7f41837c
Menaene-eBa. CtpoeHue aToma
XuMuyecKas CBs3b. Bu6 10K
nonIMoTeKa
32 ORHCIHTEILHO- 8 1 0 https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTEJIbHBIC PEAKIINH
bu6mmoreka [IOK
14 1
TOTO 1O pasaery > https://m.edso0.ru/7f41837c
bu6mmoreka [IOK
P 3 0 0
CSCPBHOC BpEMA https://m.edsoo0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 4 5
[TPOTPAMME
9 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM undposBbie
Ne ni/m P Konrtpoubnbsie IIpakTnueckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Pa3znen 1.BemecTBo 1 XUuMHYeCKHE peaKIIUM
11 [ToBTOpeHue u yriayOneHrue 3HaHUI 5 1 0 bubmuorexa [JOK
' OCHOBHBIX Pa3JIeJIoB Kypca 8 Kiiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 0 0 bubnuotexa [JOK
' peaximi https://m.edso00.ru/7f41a636



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

13 DIIEKTPOIUTHYECKAS JUCCOLIHAITHSI. 8 bubmmoreka [JOK
' XUMHUYECKUE PEaKIMu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro mno pasgeny 17
Pasnen 2.HemeTa/uibl M HX COeIMHEHUSA
51 OO01mast XapakTeprucTUKa XUMUIECKIX 4 bubnmnoreka HOK
' snementoB VIIA-rpymrsl. [anorens https://m.eds00.ru/7f41a636
OO61mas xapakTepucTUKa XUMUYECKIX
2.2 sneMeHToB VIA-rpynmsl. Cepa u eé 6 bubmorexa HOK
' py - -eP https://m.edso0o.ru/7f41a636
COCIIMHCHUS
OO0m1as XxapakTeprucTUKa XUMHYECKIX
2.3 anemMeHToB VA-rpynmsl. A3ot, pochop u ux 7 bubmmorexa [IOK
' PYHHRL ’ P https://m.eds00.ru/7f41a636
COCIIMHCHUS
OO0m1as XxapakTeprucTUKa XUMHYECKIX
2.4 3JIeMeHT0§ IVAI-)I‘ bl YTIEpoI U 8 buGnuorexa [IOK
' . py ) P https://m.edso00.ru/7f41a636
KPEMHUH B UX COSAMHCHUS
Hroronopasaery 25
Pa3jnen 3.MeTauiibl 4 UX COeIMHEHUS
bu6nunorexa LIOK
3.1 06 i 4
HHE CBOMCTRA METaLIon https://m.edsoo.ru/7f41a636
bubmmoteka IIOK
2 B i 1
3 QKHEHIINEe METAJIJIBI U UX COCTMHEHUS 6 httos://m.edsoo.ru/7f41a636
Hroro mo paznueny 20
Pasznen 4. Xumus u okpy:xamomas cpeaa
b K
4.1 BemecTBa 1 Marepuaiibl B )KU3HH YEJIOBEKA 3 noamorexa 1O

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



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

Hroro no pazneny

PesepBHOE Bpems

bu6nmoreka [IOK
https://m.edso0.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

ITOYPOYHOE IIVTAHUPOBAHUME
8 KUIIACC

68 4

KosmuecTBo yacoB DJIeKTPOHHbIE
JlaTa
Ne undposbie
Tema ypoka Konrtponbubl  IIpakTHyeckn  M3Y4YeHH
n/n Bcero o0pa3oBaTejbHbIe
e padoThblI e padoThblI |
pecypcsl
IIpeamer xumun. Pojab XMMUHU B KHU3HU bubnnorexa [IOK
1 P ] 1 0 0 https://m.edso0.ru/ff0d210
yenoBeka. Tena u BelecTsa c
bu6nmorexa LIOK
2 IlousiTre 0 MeTOAAaX MO3HAHUS B XMMHHU 1 0 0 https://m.edsoo.ru/ff0d227
€
[IpakTuueckas padbora Ne 1 «IIpasuiia
a0O0THI B JTaOOPATOPUU U TIPUEMBI bubmmorera IOK
3 P patop P 1 0 1 https://m.edsoo.ru/ff0d23d
oOpariieHus ¢ 1Tab0PaTOPHBIM c
000pyI0BaHHEM) -
Uuctele BemecTBa U cMecu. CriocoOsl bubmorexa HOK
4 . ' 1 0 0 https://m.edsoo.ru/ffod26¢
pa3JelieHust cMece )
[IpakTnueckast padbora Ne 2 «Paznenenue bubmuorexa [JOK
5 cMmeceil (Ha mpuMepe OYUCTKH MOBapEHHOMN 1 0 1 https://m.edsoo.ru/ff0d28c
COJIN)» 8



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8

bubnunoreka LIOK

6 ATOMBI U MOJIEKYJIBI https://m.edsoo.ru/ff0d2a6
c
bubnunoreka LIOK
XHUMHYECKHUE DJIEMEHTHI. 3HaKU (CIMBOJIBI)
7 https://m.edsoo.ru/ff0d2be
XUMUYECKHUX DJIEMEHTOB 3
bu6nmoreka [IOK
8 [IpocTeie u cl0KHBIE BENIECTBA https://m.edsoo.ru/ff0d2a6
c
bubnuoreka [{OK
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE https://m.edsoo.ru/ff0d2d5
0
3aKOH MOCTOSIHCTBA COCTAaBa BEIIECTB. bubnuoreka [{OK
10 Xumunueckas popmyna. BaneHTHOCT https://m.edsoo.ru/ff0d2ea
ATOMOB XMMHYECKHX JICMEHTOB €
bu6mmoreka IIOK
OTtHocuTenbHASI aTOMHAs Macca.
11 https://m.edsoo.ru/ff0d323
OTHOcuTeNbHAS. MOJIEKYJISIPHAS Macca c
MaccoBast 10711 XUMHYECKOTO dJIEMEHTa B bubmorexa [JOK
12 https://m.edsoo.ru/ff0d350
COEIMHEHUH 3
KomnuectBo BemecrBa. Monb. Mossipaast bubmorexa LHOK
13 https://m.edsoo.ru/ff0d523
Macca
0
but6mmorekxa [IOK
du3ndyecKue U XUMHUYCCKHUE SBIICHUS.
14 https://m.edsoo.ru/ff0d37f
XumMuyeckasi peakius 3
but6mmoreka [IOK
[Ipu3Haku U yCIOBHSI MPOTEKAHUS
15 https://m.edsoo.ru/ff0d3al

XHUMHUYCCKUX pCaKI_[I/Iﬁ

6



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16

3akoH COXpaHCHUA MacCChl BEIICCTB.

bubnunoreka LIOK

16 https://m.edso00.ru/ff0d3b8
XUMHUYECKUE YPAaBHEHUS 8
Boruncnenus Koim4yecTBa, Macchl BellecTBa bubmmorexa [JOK

17 . https://m.edsoo.ru/ffod570
[0 YPaBHEHHSIM XUMUYECKUX PeaKIuil 3
Knaccudukanmsi XuMHUUECKUX peaKIiii bubnnorexa [{OK

18 (coenMHEHMUSI, PA3IOKCHHUSI, 3aMEIIICHUS, https://m.edsoo.ru/ff0d3f3
oOmeHa) 4
M. B. JIoMOHOCOB — y4&€HBIii- bubmmoreka [JOK

19 sHIMKIoneauct. O0o0Imenne u https://m.edsoo.ru/ff0d40c
CUCTeMaTH3alus 3HAaHHUH 4

20 KonTponbnas padora Nel no teme E;ISSHE;T:;(;?S/I;O 4429
«BemiecTBa 1 XUMUYECKUE PEAKITHIY 0
Bo3agyx — cmech razoB. CoctaB Bo3ayxa. bubnuoreka [{OK

21 Kucnopon — snemeHT u mpoctoe https://m.edsoo.ru/ff0d448
BemecTso. O30H e
du3nyecKre 1 XMMUYECKHUEe CBOMCTBA bubnuoreka [{OK

22 KHCIIopo/ia (peakliuyi OKUCIIEHUS, TOPEHHE). https://m.edsoo.ru/ff0d461
[Moustue 06 oKcHuaax 4
CriocoObl oryueHust KUCI0poaa B bubmmnorexka HOK

23 71a00paTOPUU U MPOMBIIUIEHHOCTH. https://m.edsoo.ru/ff0d497
[Tpumenenue kuciopoaa a
TemnoBoit 3¢ ekt XuMUIECKO peakiuu, bubmuoreka [JOK

24 IIOHATHE O TEPMOXUMHUYECKOM YPaBHEHUHU, https://m.edsoo.ru/ff0d479
9K30- ¥ SHIOTEPMHUYECKHIX PEaKIIHIX 0

o5 Tomnuso (HedTh, yrojab U METaH). bu6muoreka [JOK

3arpsi3HEHHE BO3TyXa, CITIOCOOBI €T0

https://m.edsoo.ru/ff0d4c4



https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a

MPEeAOTBPAILCHUS

a

[IpakTrueckas padota Ne 3 o Teme

bubnunoreka LIOK

26 «ITonydyenne u coOupanue KUCIOPOIa, https://m.edsoo.ru/ff0d4ae
HU3y4YEHUE Er0 CBOMCTBY 2
Bomopoa — snemMeHT u mpocToe BEmecTBO bubmmorexa [IOK
27 AOPoa P HHECTRO: https://m.edso0.ru/ffod4dd
Haxoxnenue B mpupoe 0
du3nyecKkne U XUMHUUECKIE CBOMCTBA bubmorexa [IOK
28 https://m.edsoo.ru/ff0d4dd
Bogopoaa. [I[pumenenne Bomopoaa 0
bubnunoreka LIOK
29 [ToHsITHE O KUCIIOTAX U COMSIX https://m.edsoo.ru/ff0d50d
2
CnocoOBbl TToTyYeHHs BOJOPO/ia B bubmorexa [IOK
30 Y P https://m.edsoo.ru/ff0d4dd
nabopaTtopuu 0
[TpakTuyeckas pabora Ne 4 o Teme bubmmnoreka [HOK
31 «Ilomyuenue u cobupanue BoJ10poJa, https://m.edsoo.ru/ff0d4f4
W3Yy4YEHHUE €ro CBOMCTB) 2
bu6nmorexa LIOK
32 MounsipHblii 00BEM ra3oB. 3akoH ABOrajpo https://m.edsoo.ru/ff0d542
€
Brruuciienus o0béMa, KOJIMYecTBa bubnunorexa LIOK
33 BEIeCTBa rasa Mo ero M3BECTHOMY https://m.edsoo.ru/ff0d55a
KOJIMYECTBY BEIIECTBA WU 00BEMY 0
Brruuciienus 00bEMOB ra3oB MO bubnunorexa LIOK
34 YPaBHEHUIO PEaKI[MU HAa OCHOBE 3aKOHA https://m.edsoo.ru/ff0d570
00BEMHBIX OTHOIIICHHI T'a30B 8
35 du3znyeckue U XMuMHUECKIE CBOMCTBA BOIbI bu6nunorexa LIOK



https://m.edsoo.ru/ff0d4c4a
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https://m.edsoo.ru/ff0d4f42
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https://m.edsoo.ru/ff0d587
a

CocraB ocHoBauuii. [Tousarue 00

bubnunoreka LIOK

36 https://m.edsoo.ru/ff0d59e
UHIUKATOpax 9
Bopna xak pactBoputens. HacbleHHubie u bubmmoreka [JOK
37 HEHACBIIIEHHbIE pacTBOPBL. MaccoBas 101 https://m.edsoo.ru/ff0d5b4
BEIIECTBA B PACTBOPE 0
[IpakTuueckas padora Ne 5 mo Teme
bubnunoreka LIOK
«IIpuroroiienue pacTBOPOB C
38 . . . https://m.edsoo.ru/ff0d5eb
orpeAenéHHOM MacCOBOU Jomeit a
PacTBOPEHHOTO BELIECTBAY B
KonTponbnas padota Ne2 o teme bubmorexa [IOK
39 https://m.edsoo.ru/ff0d634
«Kucnopoa. Bogopoxa. Boga» 5
Oxcunsl: cocTaB, KacCU(pUKALIUS bubmorexa [OK
40 ' ’ ’ https://m.edsoo.ru/ff0d664
HOMEHKJIaTypa o
[losyyeHne u XUMHYECKHE CBOWCTBA bubmuoreka [IOK
41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX https://m.edsoo.ru/ff0d664
OKCHJIOB e
bu6nunorexa LIOK
OcHoBaHus: cOCTaB, KJIacCU(pUKAIIHS,
42 https://m.edsoo.ru/ff0d67c
HOMEHKJIaTypa a
. bubnunorexa LIOK
[Tonyuenne u XUMHUYECKHE CBONCTBA
43 . https://m.edsoo.ru/ff0d67c
OCHOBaHMI .
44 Kucnotsr: cocras, kmaccudukarnms, bubnuotexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee



https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2

[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

2
bubnunoreka LIOK

45 https://m.edsoo.ru/ffOdfee
KHCIIOT
2
Conu (cpeaHue): HOMEHKIATypa, CIIOCOOBI bubmorexa HOK
46 P ' }ip ’ https://m.edsoo.ru/00ad94
MOJIy4YEHHU s, XUMUYECKUE CBOWCTBA 24
[IpakTuueckas pabora Ne 6. Pemenue
IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME bubmorexa HOK
47 P https://m.edsoo.ru/00ad9b
«OCHOBHBIE KJIACCHI HEOPTAHHYECKUX 7¢
COEAMHECHUIN» -
I'eneTnyeckas CBSI3b MEKAY KIIaCCAMH bubmorexa HOK
48 Y - https://m.edsoo.ru/00ad9%a
HEOPraHMYECKUX COCIMHEHUI 50
bubmuoreka [{OK
49 O06o0meHne U cucTeMaTu3alus 3HaHUN https://m.edsoo.ru/00ad9c
b2
KonTponbnas padorta Ne3 no teme bubmuoreka [IOK
50 "OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9e
coequHeHuin" la
[lepBbie NONBITKU KJIaCCUPUKALTUN bubmuoreka [IOK
51 XUMHYECKHX 31eMEHTOB. [loHsiTHE O https://m.edso0.ru/00ad9ff
rpynmnax CXOaHBIX 3JIEMCHTOB a
[Tepuonnueckuii 3akoH u [leprnonnueckas bubnuotexa [JOK
52 cHUcTeMa XMMUYeCKuX 35iemMeHToB []. U. https://m.edsoo.ru/00ada5
Menpeneesa 2c
bubnunorexa LIOK
53 [Iepuonsl, rpynnel, MOATPYMIIIBI https://m.edsoo.ru/00ada5

2c



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

CTpOCHI/IC aromoB. CocTaB aTOMHBIX AA€P.

bubnunoreka LIOK

54 https://m.edsoo.ru/00ada3
N3oTomnsl
42
CTtpoeHue 3IIeKTPOHHBIX 000JI0YEK aTOMOB bubnuoreka [JOK
55 anemeHToB llepuoauyeckoit cucremst /. U. https://m.edsoo.ru/00ada6
Menzeneesa be
XapakTepuCcTUKa XUMUYECKOTO AJIEMEHTA bubmmoreka [JOK
56 0 ero noJioxeHuto B [lepronnueckon https://m.edsoo.ru/00ada8
cucteme JI. . Menzeneesa 24
3nauenue [lepuoanueckoro 3akoHa s
a3BUTHUS HAYKU U nipakTuku. /1. U bubmorexa HOK
57 P ¥ . P . T https://m.eds00.ru/00adad
MenpeneeB — y4€HbI, Me1aror u 6e
Irpak1aHUuH o
DIEKTPOOTPUIIATEIIEHOCTh AaTOMOB bubmorexa [JOK
58 1POoTP https://m.edsoo.ru/00adaa
XUMHYECKHX JJIEMEHTOB bs
bubmmoteka IIOK
59 HNonHnas xumuyeckas cBs3b https://m.edsoo.ru/00adac
34
bubmmoteka IIOK
60 KoBaneHTHas nosspHast XUMAYECKas CBA3b https://m.edsoo.ru/00adaa
b8
bubnunorexa LIOK
KoBasneHTHas HeMToJIIpHAs XUMHAYECKAsIC
61 https://m.edsoo.ru/00adaa
BSI3b
b9
bubnunorexa LIOK
62 CreneHb OKHCIICHUS https://m.edsoo.ru/00adae
28
63 OKHUCIINTENFHO-BOCCTAHOBUTEIILHBIC bub6muorexa [IOK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28

peaKIuu https://m.eds00.ru/00adb0
76
bubnunoreka LIOK
64 OKHCIIUTENN U BOCCTAHOBUTEIIH 1 0 0 https://m.edso00.ru/00adb0
76
bub6nmoreka [IOK
K 0ota Ne4
65 OHTPOIIbTAs paboTa TIa% HO Tene 1 1 0 https://m.edsoo.ru/00adb4
«Ctpoenne aroma. XUMHUYECKASICBS3h 86
. bubmuoreka [{OK
P . 0606
66 CICPBHBIN YOI 700 fu cme 1 0 0 https://m.edsoo.ru/00adb3
CUCTEMAaTH3aIHsl 3HAHUH 3c
. bubnunoreka LIOK
P . 0600
67 CACPBERIL YPOK. L0 iﬂ creH 1 0 0 https://m.edsoo.ru/00ad9c
CUCTEMaTH3aIUs 3HAHUH b2
. bubnunoreka LIOK
P . 0600
68 CACPBERIL YPOK. 100 iﬂ creH 1 0 0 https://m.edsoo.ru/ff0d61c
CUCTEMaTH3aIus 3HAHUH 6
OBUIEE KOJIMYECTBO YACOB I10 68 4 5
ITPOI'PAMME
9 KIIACC
KoanuectBo yacos JJIeKTPOHHbIE
JlaTa
Ne uudposbie
Tema ypoka Kontpoabubl  IIpakTHueck H3Y4YeHH
n/n Bcero oOpa3oBaTe/ibHbIC
e padoThI ue padoTbl A
pecypchl
[Tepuonnueckwuii 3akoH. [leprnonnueckas bubnmoreka [JOK
1 cucTeMa XUMMUYeCKuX 3yeMmentoB [1. 1. 1 0 0 https://m.edsoo.ru/00adb5

Menneneena

9e



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e

3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB

bu6mmoreka [IOK

2 XMMHYECKHUX 3JIEMEHTOB MEPBBIX TPEX https://m.edsoo.ru/00adb6
IIEPUOIOB b6
b K K
Knaccudukanust 1 HOMEHKIIaTypa noymotexa O
3 https://m.edsoo.ru/00adb7
HEOPraHMYECKUX BEILECTB 02
. bu6mmoreka [IOK
Buibl XuMu4ecKkoi CBSA3U U TUIIBI
4 N https://m.edsoo.ru/00adba
KPUCTAITMYECKHUX PEIIETOK 6
Kontponbnas paborta Nel mo teme
5 «IToBTOpEeHue U yriryoieHue 3HaHui
OCHOBHBIX pa3/IeNioB Kypca 8 Kiacca»
. bubnuotexa [JOK
Knaccudukanus XuMu4ecKkux peakiui 1o
6 https://m.edsoo.ru/00adbc
pa3JIMYHBIM IPU3HAKAM b0
[TonsaTHE O CKOPOCTH XUMHUYECKOM bubnmnoreka [JOK
7 peakuuu. [ToHsiTHE O TOMOTE€HHBIX U https://m.edsoo.ru/00adbe
reTEPOreHHBIX PEAKIUSX 9a
[TonaTHEe 0 XMMHUYECKOM PaBHOBECHH.
bu6mmoreka [JOK
@DaKTOpPBI, BIUAIOIINE HA CKOPOCTh
8 . https://m.edsoo.ru/00adc2
XUMUYECKON PEaKIIUU U TTOJIOKEHNE 8¢
XAMHUYECKOI'0 PaBHOBECUSA o
bubmuoreka [JOK
OKuCIUTENbHO-
9 https://m.edsoo.ru/00adca
BOCCTaHOBUTEJIbHBIEPEAKIIUU de
Teopus dIEKTPOIUTUIECKON bubanoreka [JOK
10 mucconuainuu. CHUIbHbIE U cnalble https://m.edsoo.ru/00adcd
DJIEKTPOJIUTEL 68
11 HonHbIeypaBHEHHIpEAKIINI bubnnorexka [JOK



https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68

https://m.edsoo.ru/00add4
48

XMMHYECKUE CBOMCTBA KUCIOT U

bu6mmoreka [IOK

12 OCHOBaHUU B CBETE MPEACTABICHUN 00 https://m.edsoo.ru/00add5
AIIEKTPOIUTUIECKOM TUCCOIIMALINT ds
XHUMHYECKUE CBOMCTBA COJICH B CBETE bubnmoreka [JOK
13 MIPEACTABICHUH 00 AJIEKTPOITUTHICCKOM https://m.edsoo.ru/00add8
JIMCCOITAITNHT b2
bubmuorexa [JOK
14 ITonsiTue o ruapoaU3ecosieit https://m.edsoo.ru/00add9
d4
bu6mmoreka [IOK
15 O00011IeHNE U CUCTEMATHU3AUSI3HAHUIA https://m.edsoo.ru/00addd
12
16 [Tpaktuyeckas padora Ne 1. «Pemenne nggﬁ:ﬁ:{ﬁ)gﬁ/}éo&l ddb
9KCHEPUMEHTAIBHBIX 3a7aU» £
Konrtponsnas padora Ne2 o teme bubnnoreka [JOK
17 «ONEKTPOIIUTHYECKAS TUCCOLMALINS. https://m.edsoo.ru/00adde
XUMHUYECKHE PEAKIIUH B PACTBOPAX» c0
OO61ast xapakTepUCTHUKa raJlOreHOB. bubmmorexa [JOK
18 N https://m.edsoo.ru/00addf
XUMHYECKUE CBOICTBA Ha IMPUMEpPE XJIopa 02
Xnoposogopona. CossiHast KUCIIOTa, bubnuoreka [IOK
19 XUMUYECKHE CBOWMCTBA, MOJTYUYEHUE, https://m.edsoo.ru/00adel
PUMEHCHHE 04
[TpakTrueckast padota Ne 2 o teme bubnuoreka [IOK
20 «[loryueHme consTHON KUCITOTHI, https://m.edsoo.ru/00ade3

W3y4YEHUE €€ CBOMCTBY

48



https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348

Brruucnenus 1o ypaBHeHUAM

bu6mmoreka [IOK

21 XUMUYECKHUX PEAKIIUN, ECITH OJIUH U3 https://m.edsoo.ru/00ade4

peareHTOoB JlaH B U30BITKE 88
bubmuorexa [JOK

OO61as xapakTepucTuka 31eMeHToB VIA-

22 P P https://m.edsoo.ru/00ade6
TpyIIIbI

4a

AJI0TpOTTHBIE MOJU(DUKAITUN CEPBHI. bubnmoreka [JOK

23 Haxoxpaenue cepbl ¥ €€ COeIMHECHUH B https://m.edsoo.ru/00ade6
npupoge. XMuMHUYECKHE CBOWCTBA CEPhI 4a
CepoBogopo1, cTpocHHE, PU3HUECKUE U bubmorexa LHOK

24 P PO, €TP ’ https://m.edsoo.ru/00ade8
XUMHUYECKHE CBOHCTBA 02
Oxkcuapl cepbl. CepHas KMCIIOTA, bubnnoreka [JOK

25 (bU3HYEeCKHEe U XUMHUYECKUE CBOMCTBA, https://m.edsoo.ru/00adea
MIPUMEHEHNE 28
XHUMHUYECKUE PEAKIINH, JIEKALUE B
OCHOBE IIPOMBIIIIEHHOT'O CII0c00a bubnuoreka [IOK

26 MOJTy4Y€HUsI CEPHOMN KUCIIOTHI. https://m.edsoo.ru/00adec
XUMHYECKOE 3arpsi3HeHNE OKpYKarolen 8a
Cpebl COETMHEHUSMHU CePhl
Brrunicnenue MaccoBoii 10111 BbIX0/1a bubmorexa HOK

27 https://m.edsoo.ru/00adec
MPOIYKTa PEaKuu 82
OO0m1as XxapakTeprucTHUKa JIEMEHTOB V A-
rpymnmbl. A30T, paclipOCTpaHEHHE B bubmorexa HOK

28 by ) > PACTIROCID https://m.edsoo.ru/00adee
npupojie, GU3NIECKUE U XUMUICCKHE 26
CBOICTBA ao

29 AMMHaK, ero pu3n4ecKue 1 XMMUYECKHe bubnuorexa [IOK

CBOMCTBA, ITOJIyYEHUE U IPUMEHEHUE

https://m.edsoo.ru/00adf0



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004

[IpakTuueckas padora Ne 3 o reme

04
bu6mmoreka [IOK

30 «ITomydyenne aMmmmuaka, U3y4yeHue ero https://m.edsoo.ru/00adfl
CBOMCTB» 80
A3OTHas KHCIOTa, e€ Ppusnueckue u bubmorexa OK
31 " https://m.edsoo.ru/00adf3
XHUMHYECKHE CBOMCTBA 06
Hcnonp30BaHne HUTPATOB U COJICH
AMMOHHS B KQUECTBE MUHEPATHHBIX bubmorexa [JOK
32 . P https://m.edsoo.ru/00adf5
yao0peHnii. XUMHUECKOe 3arps3HCHHE 18
OKPY’KAIOIIEH Cpeibl COCJUHEHUN IMHAKa o
®dochop. Okcua pochopa (V) u bu6mmoreka [IOK
33 docdopHas kuciaota, pu3nIecKue u https://m.edso0o.ru/00adf6
XUMHUYECKHE CBONCTBA, TOTYICHHE 8a
Hcnonp3oBanue pocharoB B kauecTBe bubnuotexa [JOK
34 MHUHEpaJIbHBIX YA0OpeHHi. 3arpsi3HeHne https://m.edsoo.ru/00adfc
IpUpOIHOIL cpenbl hochatamu 20
VYrnepon, pacnpocTpaHeHue B MPUPOIe bubmorexa HOK
35 PO, pactpoctp vp poe, https://m.edsoo.ru/00adfd
bu3nYecKre M XUMUIECKIE CBOHCTBA 9
Oxkcuppl yrieposaa, ux Gpu3ndeckue u
YHICP N ¢ bubmuorexa [JOK
XUMHUYECKHE CBOMCTBA. DKOJIIOTHYECKUE
36 https://m.edsoo.ru/00adfe
poOJIEMBbI, CBSI3aHHBIE C OKCHIOM be
yraepoaa (IV) o
bu6mmorexa [IOK
37 VYronbHast KUCHOTA U €€ CONu https://m.edsoo.ru/00ae00
6c
38 [IpakTuueckas padora Ne 4 o reme bubnuorexa [IOK

"IlosrydeHune yrieKucioro rasa.

https://m.edsoo.ru/00ae02



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e

KauecTBenHnas peakuust Ha KapOOHaT-

HOH

7e

[lepBoHauanbHBIE TOHATHUS 00 bubnuoreka [IOK
39 OpPraHUYECKUX BELIECTBAX KaK O https://m.edsoo.ru/00ae05
COEIMHEHUAX yIiIepoaa 4e
bu6mmoreka [IOK
40 KpeMmuuii u ero coennnenus https://m.edso00.ru/00ae08
Oa
[TpakTuueckast pabota Ne 5. Pemenue
9KCIIEPUMEHTANBHBIX 3aa4 10 TeME bubmorera [JOK
41 . https://m.edsoo.ru/00ae0b
«Baxueiilue HeMeTauIbl U UX P
COEJTMHEHUS
KoHnTtposbhas padora Ne3 o teme bu6mmoreka [IOK
42 «BaxkHeiie HeMeTauIbl M UX https://m.edso0.ru/00ae0e
COETMHEHUS 18
OO0m1as XxapakTeprucTUKa XUMHYECKUX
AJIEMEHTOB — METAJIOB. MeTanyeckas bubnunoreka [JOK
43 CBSI3b M METAJUINYECKAs KPUCTAIUINYECKAs https://m.edso00.ru/00ae10
pem€Tka. PU3nYECKUe CBOMCTBA 3e
METAJIJIOB
XuMHudeckue CBOHMCTBA METAJIIOB. bu6mmoreka [JOK
44 DIEKTPOXUMUYECKUN Psifl HAPSKEHUIMA https://m.edsoo.ru/00aell
METaJLIOB 56
OO6mue cnocoObI MOTYYEHUS METAJIIOB.
CrutaBbl. Beruncienys no ypaBHEHUAM bubmorexa HOK
45 . https://m.eds00.ru/00ael11
XUMHUYECKHUX PEAKIIHA, €CIIH OJIHH U3 56
peareHTOB COJIEPKHUT MPUMECH
46 [TonsiTHe 0 KOPPO3UH METAIIOB bubmiorexa LIOK

https://m.edso0.ru/00ael2



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278

78
bubmuorexa [JOK

47 IIemounsie METaIbI https://m.edsoo.ru/00ael4
b2
bubmuoreka [JOK
48 OKCHUJIBI M TUAPOKCUIBI HATPUS U KAJIUS https://m.edso0o.ru/00ael4
b2
[lenouyHO3eMeIbHBIC METAILIBI — KaJIbIIHH bubnmorexa [IOK
49 - https://m.edso0.ru/00ael5
e8
bubmuorexa [JOK
50 Baxueiimme coeInHEHNS KaIbLIHS https://m.edsoo.ru/00ael15
e8
51 O0001Ienne U cucTeMaTH3alns 3HAHUI
JKEcTKoCTh BOJIBI M CIIOCOOBI €6 bubmorexa HOK
52 https://m.eds00.ru/00ae18
yCTpaHEHUS
86
[TpakTuyeckas padora Ne 6 o Teme bubnnoreka [JOK
53 "XEécTkocTh BOABI U METOJIBI €€ https://m.edso0.ru/00aela
ycTpaHeHus" e8
bu6nmoreka [IOK
54 AmomMuHui https://m.edsoo.ru/00aelc
64
AmMdoTepHbIe CBOHCTBA OKCHIA U bubmmorexa LOK
55 IDOKCHIA https://m.edsoo.ru/00aelc
ap i\ 64
bu6mmorexa [IOK
56 Keneso https://m.edsoo.ru/00aeld

86



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86

Oxkcuapl, THAPOKCU B 1 conr xene3a (1)

bubmuorexa [JOK

57 https://m.edso0.ru/00ae35
u xenesa (111)
e6
58 O06o001IeHre U CHCTEeMaTH3allui 3HAHUIA
[TpakTuueckas padora Ne 7. Pemenue
bubmuorexa [JOK
AKCTIIEPUMEHTAIBHBIX 33]1a4 110 TEME
59 . https://m.edsoo.ru/00ae3d
«BaxkHelnme MeTalIbl U UX o8
COCUHEHUS =
Boruncnenus o ypaBHEHUAM
XUMHYECKUX PEaKIui, €ClIu OUH U3 bubnuotexa [JOK
60 PEareHTOB JIaH B U30BITKE WIIA COJACPIKUT https://m.edsoo.ru/00ael7
npuMecH. BeIauciieHns: MacCOBOM JTOJIH 50
BBIX0/Ia MTPOYKTa pPEaKIuu
61 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN
KonTponbHnas pabora Ne4 o teme
62 «BaxkHerie MeTaJlIbl U UX
COCTMHCHUS
. bu6nmoreka [IOK
BemecTBa 1 MaTepualibl B MOBCEAHEBHON
63 https://m.edsoo.ru/00ae3f
JKU3HU YeI0oBeKa
50
. bu6nmoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE OKPYKAFOIIIeH
64 https://m.edsoo.ru/00ae4?2
CpeIbI
70
bu6mmorexa [IOK
Ponb XuMuu B pelieHr# SKOJIOTHUECKUX
65 https://m.edsoo.ru/00ae4?2
npobem
70
PesepBHsiit ypok. O000mIeHHE U bubmorexa HOK
66 https://m.edsoo.ru/00ae0d

cHCTeMaTHU3alus 3HaHU!

Oa



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a

PesepBHbIil ypok. O6001IeHNE 1

bubmuorexa [JOK

67 . 1 https://m.edsoo.ru/00adb3
cucreMaTtni3aluia 3HaHUN 3C
. bubmuorexa [JOK
P . 0600
68 C3CPBHBI YPOK © fll cHue 1 1 https://m.edsoo.ru/00ad9c
cucreMarusangusi 3HaHUN b2
OBLIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJNYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O NTIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumusi, 8 kiacc/ I'abpuensa O.C., Octpoymo W.I'., Cnagkos C.A., AkimonepHoe o01ecTBo «M3marenscTBo
«IIpocsenienne»

» Xumus, 9 knacc/ 'abpuensia O.C., OctpoymoB U.I'., CnagkoB C.A., AkinoHepHoe o01iecTBo «M31aTenscTBo
«IIpocBemienue»
tabnuipel: [lepuoanueckas cuctema xumuueckux suementoB J[.M.MenneneeBa, Tabnuia pacTBOPUMOCTH,

BJIGKTpOXHMI/I‘IGCKI/Iﬁ pAd HAIIPSPKCHUA MCTAJIJIOB

METOANYECKHUE MATEPHAJIBI JIJISA YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-0a30BbIii-ypoBeHb. - Peanu3arus-rpedoBannii-OI"OC-ocHOBHOTO-

o0O1ero-odpaszoBanus.-Meroandeckoe-nmocooue-asa-yuurtens.pdf

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET



https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/

https://uchi.ru/

https://www.ys.ru/
MNoanwucaHo undposon noanucsto: MYHUUNMANIbHOE

ABTOHOMHOE ObLLEOBPA3OBATEJIbHOE
YUYPEXIEHWE "NALIEN Ne 7 T'. YEPHAXOBCKA"
HaTta: 2023.10.07 11:24:28 +02'00'
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