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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XWMHM Ha YypPOBHE OCHOBHOTO 00mero oOpa3oBaHMs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, MPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe (QeaepalnbHOl padoueil mnporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIICTIIIUN MPETOAaBaHUs YIE€OHOTO MpeaMeTa « XuMUsD)
B 00pa3zoBaTeNbHBIX opranm3aiusix Poccuiickoit deneparum.

[Iporpamma 1mo XuMuM [Oa€T NPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CpPEACTBAMHU Yy4eOHOTro
npeaMera, YCTaHABJIMBAECT o0s3aTeNbHOE IPEAMETHOE COJICpKaHue,
IPENyCMaTpPUBAET PACIpPEAEIICHHE €ro IO KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM MpPOrpaMMbl O XHMHUH, OMNpPEIETseT KOJUYECTBEHHBIC U
Ka4E€CTBECHHbIC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEAbHOCTh M3YYEHHUS XHMUU C YYETOM MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4yeOHOTO Ipoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroUuMxcs, OMNpPEAeNSeT BO3MOXKHOCTH TMpeaMera s
peanu3aiuu TpeOOBaHHMM K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMU
porpamMMbl Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs, a TakKe TPeOOBaHMM K
pe3yibpTaTamM 00y4YeHUsI XUMUU Ha YPOBHE 1EJIeH U3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATEIbHON JEATEIbHOCTH OOYyYarolmerocs IO OCBOCHHIO
y4e0HOTO Co/IepKaHUsI.

3HaHUWE XUMHUH CJIY>KUT OCHOBOM Juisi (OPMUPOBAHMUS MHUPOBO33PEHUS
oOy4Jaromnierocsi, ero MnpeACTaBICHU O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrpatoT (QopMUpyeMble XMMHUEHU MPECTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npo0JjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3IPaBOOXPAHECHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealM3alldd  BO3MOXXHOCTEH  JUII  CaMOpa3BUTUS |
dbopMupoBaHUsI KYJIbTYPhI JUYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ B ()OPMUPOBAHME MBIIJICHUS W TBOPYECKUX CIOCOOHOCTEM
OOy4JaromMXcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOUW  JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIIBCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMUT CO CHEHU(PUKON HAYyYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
I[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOW TPaMOTHOCTH 00YJarOITHXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHUS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B SKOJOTHYECKOE
oOpa3zoBaHHe 00yUYarOITUXCSI.

JlaHHbIC HamMpaBIICHUS B OOYYCHHHM XUMHUHU OOCCIICUMBAIOTCS CICIIM(PUKON
colepXaHusl ~ y4eOHOro  MpeAaMeTa, KOTOpbI  SBIAETCA  MEAArOrMYeCcKH
aJanTUPOBAHHBIM OTpa)keHHEeM 0a30BOM HAYKH XMMHUH Ha OMpeeIEHHOM dTarne eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOILIEro oOpa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHUE OOYYaIOIIMMHUCS CHCTEMBI IMEPBOHAYAIBHBIX TMOHATHUN XWUMHUU, OCHOB
HEOPraHWUYECKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAYUMBIX IOHSITUU
OpraHUYECKON XUMUHU.

CtpykTypa coiepkaHus MPOTpaMMbl MO XUMHUHU C(POPMUPOBAHA HA OCHOBE
CUCTEMHOT0 Ioaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAIbIBACTCS U3 CUCTEMBI
MOHATUI O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUH O XUMHYECKOU
peakiuu. O06e 3T CHUCTEMBl CTPYKTYPHO OPraHU30BaHbl MO0 PHUHIIUITY
IIOCJIEIOBATEIBHOIO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUUECKUX IPEACTABICHUN
pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUYE€HUsI KaK OCHOBBI BCEr'0 €CTECTBO3HAHUSI;

— Ilepnoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBA3H;

— TmpelcTaBieHUNd 00 AIEKTPOJUTHYECKOW JTMCCOIMAIlMU BEIIECTB B
pacTBopax.

TeopeTndueckne 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OJMIUPHUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEI0BATENIBHO OT OJJHOTO
YPOBHSL K JPYyrOMYy, BBITIONHSSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOYKHOCTEM IPAKTUUYECKOIO0 MPUMEHEHUS U MOJYYCHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIIOCOOCTBYET  (OPMHPOBAHUIO
MIPEACTABIICHNUS] O XUMHYECKON COCTABIIAIOIIEN HAyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHCTEMHOM IIPUPOAbI, LEHHOCTHOTO OTHOLIEHUS K HAyYHOMY 3HAHHUIO H
METOJIaM MO3HAaHUs B Hayke. M3ydeHHe XMMHM NPOUCXOIUT C MPHUBICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX arolmuid MUpy,
«buosorus. 5—7 kiaccel» u «dusnka. 7 Kiacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POpMHpPOBAHME 3HAHMM OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JESITEIbHOCTH YEJIOBEKA M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOM KYJIBTYDHI.
3amaya y4eOHOro mpeaMera COCTOMT B (OPMUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HAaHUN — BaXHEUIIHUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUYECKUX TMOJIOKECHUM,
JOCTYIIHBIX O00OOIIEHU MHPOBO33PEHUYECKOIO XapaKTepa, s3blKa HayKd, B



OpUOOIIEHMM K HAy4YHbIM METOJaM [IO3HAHMUS TpPU U3YYEHUH BEIIECTB MU
XUMHUYECKUX peakinii, B GOPMUPOBAHUU W PA3BUTHUH MMO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHWH B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIIeI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NpPAaBWJI 0€30MacHOr0 OOpamieHusi ¢ BEUIECTBAMHU B
MTOBCEHEBHOM KU3HHU.

[Ipy M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3HaYEHHE MPUOOPENH TaKHe 11U, KaK:

— (dopmupoBaHHe MHTEIUIEKTYalbHO pPa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHATUIO PEUICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSM SKU3HU;

— HampaBJICHHOCTh OOy4YeHUSI Ha  CHCTEMaTHYECKOE MPUOOIIECHHE
oOyJaromuxcss K CaMOCTOSITEIbHOM IO3HABATEIbHOM JESATENbHOCTH, HAyYHBIM
MeToJaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciaoBuil, CHOCOOCTBYIOIIUX MPUOOPETEHUIO 00YUYatOIIMMUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), NMEIOIINX YHUBEPCAIbHOE 3HAUYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIMOHAIBHOM H €CTECTBEHHO-HAYYHOU
TPaMOTHOCTH, B TOM UYHCJIE€ YMEHHUHA OOBICHATH W OIEHUBATH SIBJICHUS
OKpY’KaIoIllEr0 MHUpa, UCIOJb3Yysl 3HAHUS U OIBIT, MOJyYEHHBIE MPU HU3yYECHUU
XUMHM, TPUMEHSTh UX TpPU pEUIeHHMH NpoOJieM B MOBCEIHEBHON JXU3HU U
TPYIOBOU JIEATENBHOCTH;

— (QopmupoBaHue y o0Oyyaroumxcs T'yMaHUCTHUECKUX OTHOLIEHU,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HaHUW JUIg BBIPAOOTKH 3KOJOTUYECKU
1e71eco00pa3HOTro TOBEJICHUS B OBITY W TPYIOBOM JACATEIBHOCTH B IEJSAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBALlMM K OOYYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO M
CaMOBOCIMTAHUID Ha OCHOBE YCBOEHHMS OOILIEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpOoGuis U HAMpaBICHHOCTH AAbHEHIIIETO
oOyJeHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUsT XHMHU Ha YpPOBHE
OCHOBHOT0 00111eT0 00pa3zoBanus, coctaisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEPXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE IOHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJIOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DU3MYECKHUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BemiecTB. [loHsATHE O MeTOAax MO3HaHMS B XUMHUHU. UMCTbIE BEIIECTBA U CMECH.
CriocoObI pa3aesieHust CMECEH.

ATOMBI M MOJIEKYNbl. XHUMUYECKUE dJeMEHTbl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas ¢opmyna. BajleHTHOCTH aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemlecTB. (OTHOCHTENbHAs aToOMHas Macca.
OTHOCUTENbHAA MOJIEKYJISIpHAs Macca. MaccoBasi ot XUMHYECKOTO 3JIEMEHTA B
COETUHEHUH.

KonnuectBo BemectBa. Mosb. MonsipHas Mmacca. B3auMocBsi3b KoJu4ecTBa,
Macchl M 4YHClIa CTPYKTYpPHBIX €IuHMI] BeuiecTBa. Pacué€rel mo Qopmyrnam
XUMHYECKHUX COCTUHECHHIA.

duznveckre U XUMUYECKUE SBICHHSI. XUMUYECKasi peakius U e€ MPU3HAKH.
3aKOH COXpaHEHHs MaccChl BEUIECTB. XMUMHUYECKHe ypaBHeHUA. Kiaccudukanus
XMMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHMs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKON MOCYAOH, MpaBWiIaMUd paboThl B JabopaTtopun u
npuémMamMu oOpalleHus: ¢ J1abopaToOpHbBIM 00OPYAOBAHUEM, U3YUEHHE U OMUCAHUE
bu3MUecKuX CBOWCTB 0O0pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIIOJACHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTICHWE W KOHJICHCAIUSI BOJBI) U XUMHUYECKHX (TOpPEHHE CBEYH, MPOKAIUBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) SBICHUH, HaOII0IeHIE U
ONKCaHUE MPU3HAKOB MPOTEKAHUS XHMUYECKUX peakuuil (pasiiockeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPUIOM Oapusi, pa3iokeHHe T'MIpPOKCHIa
menu (I1) mpu HarpeBanum, B3auMOJIeHCTBHUE kele3a ¢ pacTBopoM coiu mean (1),
U3y4YeHUE CIOCOOOB PA3JEJICHHUs] CMECEH: C MOMOILBI0 MAarHuTa, (UIbTPOBAHUE,
BBbIMIApMBaHUE, TUCTUILUIALMSA, XpoMaTtorpadusi, IPOBEACHHE OYUCTKH MOBAPCHHON
CONMM, HaONIOCGHHE W  ONHCAHHWE  PE3yJbTaTOB  MPOBEIACHHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MacChl, CO3/IaHHE MOJEJeH MOJeKy
(IIapoCTEepPKHEBBIX ).

BaskHeiilue npeacTaBuTe/ M HEOPraHNYeCKHX BellecTB

Bozmyx — cMech razoB. CocrtaB Bo3ayxa. Kucimopon — sneMeHT U mpocToe
BenlecTBo. HaxoxxneHuwe kuciaopojga B Opupoje, (pu3Mdeckue U XUMHYECKHE
cBoiictBa (peakuuu TopeHus). Oxcunbl. [lpumenenue xkucnopoma. CrocoOsl



MOJIyYeHHUs] Kuciopoda B JabopaTopud W TPOMBIIUIEHHOCTUH. Kpyrosopor
KHciopoaa B mpupoze. O30H — auioTporHas MoAupUKaIus KUCIopoaa.

TernoBoit 3h(dEKT XUMHUYECKOW pEakluu, TePMOXUMUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bomopon — »snemeHT UM mpoctoe BemecTtBo. HaxoxkaeHuwe Bomgopona B
npupoae, GU3MYECKUEe ¢ XUMHUYECKHE CBOMCTBA, MPUMEHEHUE, CIOCOOBI
nosnyuyeHust. Kucmorel u comnu.

Monsipabiili 00BEM razoB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

dusnueckne CBOWMCTBA BOAbBl. Boma kak pactBoputesb. PacTBOpHI.
HacplllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBast 10711 BEIIECTBA B PaCTBOpE. XMMHUUYECKUE CBOKCTBA BOAbL. OCHOBaHUSI.
Pose pacTBOpOB B mpupo/ie U B KU3HU 4YelioBeKa. KpyroBopoT BoAbl B MPUPOJIE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  coyieoOpa3yromniue  (OCHOBHBIC, KHCJIOTHbIE, aM(oOTepHbIE) W
HecosieoOpazyromue. Homenkmarypa okcuaoB. Duszuueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyueHune okcuaos.

OcHoBanus. Knaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPUMBIE
ocHoBaHud. HoMeHknatypa ocHoBaHuil. PU3MYECKHE W XHUMHUYECKHE CBOICTBA
ocHoBaHuU. [lomyyeHne ocCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[lony4yeHne KHUCIIOT.

Conu. HomeHnknarypa coseil. @U3MYECKUE U XUMHYECKHUE CBOWMCTBA COJIEH.
[Tonmydyenue conen.

['eHeTnyeckas CBSI3b MEXKY KIACCAMU HEOPTaHUYECKUX COCIMHEHMUI.

Xumuueckuii IKcnepumenm:

Ka4EeCTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOupaHue, pacrno3HaBaHWE U M3YUYCHHE CBOWCTB KHCIOpOJa, HAOIOICHHE
B3aUMOJECUCTBUS BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHHUS W
IpeKpalieHus TropeHus (moxapa), O3HaAKOMJIEHME C oOpa3uaMu OKCHUIOB U
ONMKMCAHWE WX CBOWCTB, MOJYy4YEHUE, COOMpaHHe, PACHO3HABAHME W U3YUYCHHE
CBOMCTB BOJI0OpoJia (TOpeHue), B3auMozencTBUe Bojopoaa ¢ okcujaoMm meau (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHHE OOpPA3IOB BEIICCTB
KOJMYECTBOM 1 MOJIb, HCCIEAOBaHHME OCOOEHHOCTEW PACTBOPEHMSI BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3AUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpyeM ©  KaiblMeM) (BO3MOXHO HCIIOJb30BaHUE BHUJEOMATEpUAIIOB),



UCCJIEIOBAHUE O0pa3lOB HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJI0ICHUEe U3MEHEHHUSI OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT U IEIOYEH,
u3ydyeHue B3aumojeiicTBus okcuga meau (II) ¢ pacTBOpoM cepHOW KHUCIIOTHI,
KUCJIOT C MeTaulaMH, pPEeakUMi HEUTPpAIN3alWH, ITOJYYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHWMH, BBITECHEHHWE OJHOIO0 MeTajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIEPUMEHTAJIBHBIX 33/1ad MO0 TeMe «BakHeWlne KiIacchl HEOPraHUYECKHUX
COEIMHEHUI.

Hepuoanuyecknit 3akoH u Ilepuoamuyeckast cucreMa XHUMHYECKHX
aemMenToB JI. M. MenpgeneeBa. CtpoeHue aTomMoB. XHMH4YECKasi CBA3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PUKAIMKU XUMUYECKUX dJeMeHTOB. [loHsiTHE O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M MIEJTOYHO3EMENbHBIE METaLIbl,
rajioreHbl, HHEPTHBIE Ta3bl). DIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUJIPOKCUBI.

Ileprognyeckuii 3akoH. Ilepuoanueckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. KopoTkomepuonHas W JUIMHHONEpUOAHAs  (HOpMBbI
IIeproanueckoit cucrembl xumuueckux nemeHToB JI. . Menneneesa. [lepuoasl
u rpynnbl. OHU3WYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIBI DJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sep. M30oTonsl. DiekTpoHbl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI04eK aTroMoB mepBbix 20 XMMHYECKHX  3JIEMEHTOB
[lepnomnueckon cucremsl [[. 1. MenaeneeBa. XapakTEpUCTHKA XUMHYECKOTO
3JIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTM W3MEHEHUS pajJnyca aTOMOB XWUMHUYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB I10 IPYyNIIaM U NIEPUOJAM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoauyueckoil CUCTEMbBI XUMUYECKUX
DIIEMEHTOB Ui pa3BuUTUA HAayku W mnpaktuku. [[. V. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xumuyeckass cBA3b. KoBajeHTHass (MOJIIpHAss W HEMNOJISIPHAs)) CBS3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. FIOHHAs CBSI3b.

Crenenp  okucineHus.  OKHCINUTEIbHO--BOCCTAHOBUTEIBHBIE — PEAKLUU.
[Iponecchbl OKMCIEHNs U BOCCTaHOBIEHNS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3loB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
IMAPOKCUIA LMHKA C PAacTBOPAMM KHCJIOT M UIEJNOYEH, IPOBEICHHUE OIBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUU
(ropeHue, peakiiy pas3ioKeHUs], COSTUHEHUS).

Mexcnpeomemmnoie ceasu



Peanuzanuss MeXIpeaMETHBIX CBS3€M IIPUM HM3YyYEHHHM XMMHMM B 8§ Kiacce
OCYILECTBIISIETCS. 4YEpE3 MCMOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO--HAyYHbIX
IOHATUH, TAK W NOHITHUM, SBISIOIUXCS CUCTEMHBIMU JUIS OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO1ue ecTecTBEeHHO--HAyUHbIE MOHATH: HAYYHbIN (aKT, TUIIOTE3a, TeOpus,
3aKOH, aHaJlu3, CHUHTE3, KilacCU(UKAIMUA, TEPUOJUYHOCTb, HAOIIOJCHHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJIICHUE.

®usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJIA, JJIEKTPUUYECKUM 3apsJl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (PU3NUYEeCKHe BETUYHMHBI, SIUHHIIBI
WU3MEPEHHUsI, KOCMOC, IUIaHETHI, 3BE€3b!1, ConHIIe.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNIbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BeiecTBo U XuMH4YecKasi peakiuus

Ilepuonnyeckuit 3axoH. Ilepuoanyeckas cucreMa XMMUYECKUX dJIEMEHTOB /1.
. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUM CBOMCTB
XUMHYECKUX DJIEMEHTOB IME€PBBIX TPEX MEPUOAOB, KaausA, KAIbIUA W HX
COCIMHEHUN B COOTBETCTBUHM C IIOJIOKEHUEM DJJIeMEHTOB B Ilepumonnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHIBI XUMHUYECKOW CBSI3M. THIBI KPUCTAIIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Krnaccudukanysa XuMAYecKUX peakluuid Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo
U3MEHEHHUIO CTETEHEN OKHMCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YUYaCTHIO KaTajau3aTopa). DK30- U S3HAOTEPMHUUYECKUE PEAKIMH, TEPMOXUMHUYECKUE
YpaBHEHMUS.

[lonsitue o ckopocTH xumudeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOPAaTUMBIX XUMHUYECKUX peakiusax. [IoHATHE O TOMOreHHBIX U TeTePOTeHHBIX
peakuusx. [lonsarne o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJOKEHUE XUMHUYECKOTO
paBHOBECHS.

OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC ~ PEAKIIMU,  JJICKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHON  PEAKLUH. CocraBneHue  ypaBHEHUU



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMII C  HMCIOJb30BaHUEM METOJA
AIIEKTPOHHOTO OaliaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
Karnonbl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMudeckon cBs3u. CteneHs aucconuanuy. CHIIbHBIC U CTa0bIe SJIEKTPOJIUTHI.

Peakiuun noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUs PEAKIUi HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peaknuil. CBOWCTBAa KHCIOT,
OCHOBaHMII W coliell B CBET€ MPEACTABICHUH 00 3JICKTPOIUTUYECKOM
nucconuanuu. KauecTBeHHbIe peakiiuy Ha HOHBL. [IoHATHE O THIPOIIU3E CONEi.

Xumuueckuii IKCcnepumenm:

O3HAKOMJIEHUE C MOJCISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOKHBIX BELIECTB
(xJopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON pEeaKkIuu
OT BO3JICUCTBHS PA3IUYHBIX (DAKTOPOB, MCCIECIOBAHUE IIIEKTPOIPOBOJIHOCTH
pacTBOpPOB BEIIECTB, MpoOLEcca JUCCOLMALMM KHCIOT, IIEIOYeHd U  COJIed
(BO3MOXKHO  MCIIOJIb30BAaHME BHJEO MaTepUaioB), IPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NpPU3HAKW  [POTEKAaHWs  peakuuid HMOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BObI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUui
(ropeHue, peakUuu pas3iioKEeHUs, COCIMHEHUs), PAcllO3HaBAHUE HEOPraHMYECKUX
BEIIECTB C TIOMOLIBIO KAyECTBEHHBIX pEAKUMHA Ha HOHBI, pEIICHHE
AKCIIEPUMEHTAJIbHBIX 33]1a4.

Hemertanbl u MX coeinHEeHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble CTEeNeHU OKucieHus. CTpoeHrne U (U3NYECKUe CBOWCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XMUMHUYECKHE CBOWCTBA Ha INIPUMEpEe  XJopa
(B3aMMOJEHCTBUE C METalJlaM{, HEMeTaUlaM{, IIeJI04aMH). XJIOPOBOJOPO/I.
ConsiHast KucCioTa, XMMUYECKHE CBOMCTBA, IMOJy4YEHHE, NMpUMEHeHue. [lericTBue
XJIOpa M XJOPOBOJIOPOJA HA OpPraHU3M 4YeJIOBEKa. BakHelmme XJIOopuisl U UX
HAXO0XKJEHUE B IPUPOJE.

Oo6mast xapaktepuctuka s1emMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUEe CBOMCTBA
MPOCTBIX BEIECTB — KUCIOPOAA U cepbl. AJIIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPO, CTpOeHHE, (pU3NYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTENN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, Qu3nUeckue W XUMHUYECKHE CBOWMCTBa (00mIME Kak
MpEeACTaBUTENsl Kjacca KHCIOT W chneurduyeckue). XHUMHUYECKHE pPEaKIuHu,
JeXallue B OCHOBE MPOMBILIUIEHHOTO CHOcO0a MOJY4YeHUs! CEPHOM KHUCIOTHI.
[Ipumenenue cepHoii KucnoThl. Coau CepHON KUCIOThI, KAYECTBEHHAsI pEAKIUs Ha



cynbdar-uoH. HaxoxnaeHue cepbl U €€ COEIUHEHHM B TMPHUPOJIC. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeibl COCIMHEHUSIMH cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPEeI0TBPAIICHHUS.

OOmast xapaktepucTuka 371eMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTENIEHU OKHUCIEHHUS. A30T, pacnpoCTpaHEHHUE B MPUPOJIE,
busnyeckue U XuMrueckue cBoiicta. KpyroBopor azora B npupojie. AMMHUaK, €ro
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MoJlydeHne U npuMeHeHue. Conu aMMOHUS,
X QU3NYECKUEe U XUMUYECKHAE CBOWCTBA, MpUMEHEeHHE. KadecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHE, (U3MYCCKUE U XHUMHYCCKUE
CBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kiacca KHUCIOT U CrHenupuIecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MMHEpaIbHBIX
ynoopeHuil. XuMu4ecKoe 3arpsi3sHeHUE OKPYKaIollel cpe/ibl COeTMHEHUSIMHU a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3Ayxa, MOYBBI W BoA0EMOB). Docdop,
ajuioTponHeie Mogudukanuu gocdopa, GuznUecCKue M XUMHUYECKHUE CBOWCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, PU3MIECKUe U XUMHUIECKHUE CBOMCTBA,
nosyuerue. Mcnons3oBanue GocdaroB B KauecTBE MUHEPAIBHBIX YI00OPEHUM.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCICHHS.  YTIEpOoaA,  aJJIOTPOIHbIC
Moau(dUKALUKM, paclpoCTpaHEHWEe B NpUpoae, (U3NYECKHE U XUMHUYECKHUE
cBoiicTBa. Ancop6Ouus. Kpyrosopot yriepoaa B npupoje. OKcuabl yriaepoja, ux
buznueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJYYEHUE U MPUMEHEHHUE. DKOJOTHYECKHE MPOOJIEMbl, CBSI3aHHBIC C OKCHUJIOM
yriaepoaa (IV), rumore3a riao0anbHOrO TOTEIJICHUS KIUMaTa, MapHUKOBBIN
s dekrt. YronpHas KuciaoTa U €€ coyu, uX Pu3nuecKkue U XMMUYECKHUE CBOMCTBA,
MoJIydeHrue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanne KapOOHATOB B OBITY, MEIUIIMHE, TTPOMBIIIEHHOCTH U CEJIHCKOM
XO3SMCTBE.

[lepBoHauanbHBIEC MOHITUSL 00 OPTrAaHUYECKUX BEIIECTBAX KAK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, TUJICH, alleTHIICH, dTaHOJI, TJIMIEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbie HMCTOYHUKUA YIIIEBOJOPOAOB (yrojib, NPUPOAHBIA Ta3, HE(PTh),
MPOJYKTHI WX TmepepaboTku (OC€H3MH), UX POJb B OBITY U TPOMBIIIICHHOCTH.
[TonsaTre 0 OMONOTUYECKHN BaKHBIX BEIIECTBAX: XKUPaX, OCIKax, yriieBojax — U ux
ponu B OKM3HM 4eJoBeKa. MarepuaibHOe €IMHCTBO OpPraHUYeCKUuX H
HEOPTaHWYECKUX COCTMHECHUM.

KpemHunii, ero ¢usnueckue W XHUMHUYECKHE CBOWCTBA, TMOJyYEeHUE U
npuMenenue. CoenuHeHus KpeMHHs B mpupoje. OOuiue mnpejcTaBieHus 00
okcusie kpemausi (IV) u kpemaueBo kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
OBITY, B MPOMBIIIJICHHOCTH. BaxHeline cTpouTeIbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, Xkene300eToH. [IpobiemMpl 6€30macHOro MCIOJIb30BAHUS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuyeckuii IKChepumenm:

M3y4eHHE 00pa3l0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MIPOBEICHNE KAYECTBEHHBIX PEAKIINN HA XJIOPUJI-WOHBI U HAOIIOACHUE MPU3HAKOB
UX TPOTEKAHMsI, ONBITHL, OTpa)Kalliue (QU3NYECKHUe W XHUMHUYECKHE CBOMCTBa
raJIOTEHOB M UX COEIUWHEHUN (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJICHHE C O0Opa3lamMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMIICHHE C
oOpaslamu  ceppl W €€  COCAUHEHUSMH  (BO3MOXKHO  HMCIOJb30BaHUE
BUJICOMATEPHUAIIOB), HAOIIOCHHE TIpollecca OOYTIMBAaHUS caxapa IO JACUCTBHEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, HM3YYEHUE XHUMHYECKUX CBOICTB
pa30aBlIeHHON CEpPHOM KUCIIOTHI, IPOBE/ICHNE KaUeCTBEHHOM peakIuu Ha cylibdart-
MOH W HaOJIOJICHHE TMpU3HaKa €€ MPOTEKaHMs, O3HAKOMJIEHHE C (DU3UYECKUMU
cBoiicTBaMu a3otra, ¢ochopa MU HUX COEIUHEHHHA (BO3MOXKHO HCIOJb30BaHHUE
BUJIEOMATEPHUAIIOB), 00pa3liaMu a30THBIX U (HOCHOPHBIX yAOOpEeHUH, MoIyUYeHuE,
coOupaHue, pacrno3HaBaHWE M M3YYEHHE CBOICTB aMMHaKa, IMPOBEICHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHUS U PocdaT-uoH U U3yUYeHHE MPU3HAKOB
UX IPOTEKAHHUsI, B3AMMOIEMCTBAE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO
(BO3MOKHO HCMOJIb30BaHUE BUJICOMATEPUAIIOB), W3y4YECHUE MoJIeIen
KPUCTAJUIMUECKUX PEImETOK anmasa, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJICOPOIIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJIydeHHE, COOMpAHUE, paclO3HABAHUE U M3YUYECHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX PEAKIMi Ha KapOOHAT U
CUJIMKAT-UOHbl M W3YYCHHE TMPU3HAKOB HX TMPOTEKAHUs, O3HAKOMIICHHE C
MPOAYKIMEN CHIMKATHOM MPOMBILIUIEHHOCTH, PELUICHUE SKCIIEPUMEHTAIBHBIX
3a7a4 1o teMe « BaxHenme HeMeTaIUIbl U UX COCIUHEHUS.

MeTasuibl 4 UX COCAMHEHUS

OO6m1as XxapakTepUCTUKa XUMMUYECKUX JJIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux nosioxkeHuss B llepuommueckon cucreme xumuyeckux diaemeHtoB [, .
MenneneeBa u cTpoeHusi atomMoB. CTpoeHHE MeTauioB. MeTtajuindeckasi CBsi3b U
METAJJIMYECKasi ~ KpPUCTAJUIMUECKas  pelIETKa.  DJIEKTPOXUMUYECKUH  pAll
HaIpspKeHU MeTaiioB. u3nueckue U XMMHUECKHE CBOMCTBAa MeTaylioB. O0mue
criocoObl TosydeHusi MeTtauioB. [loHSTHE O KOppO3WM METalIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH32a) U UX MPUMEHEHNE B OBITY U IPOMBIIINICHHOCTH.

[Ilenounsie mMeTamnel: nonoxeHue B [lepuoanyeckoil cucremMe XMMHUYECKHUX
anemeHToB . . MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXICHUE B IPUPOJE.
dusnyeckue U XMMHUYECKUEe CBOMCTBA (Ha mpuMmepe HaTtpus U Kanus). OKCUIbsl 1



TUAPOKCUABl HATpusi W Kauus. [IpuMeHeHHWe IIEeNOYHBIX METAUIOB U HX
COEJIMHEHUM.

[[lenoyHO3eMENbHBIE METAJUIBI MarHMii HW  KaJblUW: IIOJIOKEHHE B
[lepnognueckon cucreme xuMudeckux sneMeHToB [[. M. MenneneeBa, crpoeHune
MX aTOMOB, HaXOXJIeHHE B Ipupojie. Pru3ndyeckre 1 XUMUYECKHE CBOMCTBA MarHus
U Kanpuusa. Baxueimue coeauHeHHs Kaiblus (OKCUJ, THUIAPOKCHI, COJIN).
JKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmoMuHUN: TIosioxkeHue B [lepuoandeckoi cucreMe XuMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHHne aTtoma, HaxOKJIE€HHME B npupone. Pusnueckue u
XUMHUYECKHE CBOICTBa amtoMuHUsA. AMOTEpHbIE CBOMCTBA OKCHIA U THIPOKCHIA
ATIOMHUHUSL.

Keneszo: nonoxenue B [lepuonnueckoit cucteMe XMMUYECKUX 3JEMEHTOB [1.
N. MeHnneneeBa, CTpOoeHHE aroMa, HaxoxaeHue B npupoae. Dduznueckue u
XUMUYECKHE CBOMCTBA kene3a. OKcH b, rTuapoKcHuabl U conu xenesa (11) u xenesa
(III), ux cocraB, CBOIMCTBA U MMOJTyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMi METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBaMH, M3YyYEHHE PpE3YJbTaTOB KOPPO3UM  METAIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEHUCTBUS OKCH[A
KaJblIUg U HATpUs C BOJOM (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
VICCJIEIOBAHNE CBOMCTB KECTKOM BOJBI, MPOLECCA TOPEHUS JKEIE3a B KHUCIOPOIE
(BO3MOXXHO  HCIIOJB30BAHWE  BHUJIEOMATEPUAIOB), MPU3HAKOB  MNPOTEKAHUS
KAUYeCTBEHHBIX PEAKIIMA HAa MOHBI: MarHus, KajbllUs, aIIOMUHUS, [IUHKA, >Keje3a
(1) u xeneza (III), meau (1I), HaOnrOAEHME M OMUCAHUE MPOLECCOB OKPALLIMBAHMS
IJIaMEHU HWOHAMHU HaTpusl, Kajdus W Kalblusg (BO3MOXKHO HCIIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THIAPOKCHIA ATTFOMUHUS
Y TUJIPOKCHUJIA IMHKA, PEIIEHHE SKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMe «Baxkneime
METaJUIbl U UX COCAMHEHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBsa m Marepuanbl B ITOBCEIHEBHOM KHU3HM YeEIOBEKa. be3omacHoe
WCIIOJIb30BAHUE BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. [lepBas momorib mpu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSX.

XUMHUECKOE 3arps3HEHHE OKpy)Karoueh cpenbl (MpefenbHas IomycThUMas
KOHIIEHTpalus BemlecTs, nainee — [1/1K). Ponb xuMuu B pelieHnH 3KOJIOrMYECKUX
po0aem.

Xumuueckuii IKCnepumenm:

H3yueHHe oOpaslloB MaTepuUasioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepHuabl).

Mesicnpeomemmnuie céasu



Peanuszanus MeXNpeIMETHBIX CBSI3€M MpU W3YYEHHH XUMHUM B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOMIUXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOTO [UKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpUsl, aHallM3, CHHTE3, KJIacCU(pUKALMs, TEePUOJUYHOCTh, HAOIIOACHHE,
DKCHEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIEb, SBJICHUE, IMTAPHUKOBBIN
3¢ (DEKT, TEXHOIOTHS, MAaTEPHUATTBI.

®usuka: Marepus, aroM, 3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIH],
M30TOIbI, PaJUOAKTUBHOCTh, MOJICKYJa, 3JICKTPUYECKUM 3apsii, MPOBOJHUKH,
MOJIYIPOBOJHUKH, JTUAJIEKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KPUCTAILINYECKAs
pemeTka, CIuiaBbl, (PU3NYECKUE BEIUYUHBI, €IUHMIIBI W3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: ¢orocunres, npixanue, Ouocdepa, IKOCUCTEMA, MHUHEPATBHBIE
yI0OpEeHHS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEIIECTBA.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAeMbIE, TOILIUBO, BOJIHBIEC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI I1O
XNMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0Opa3oBaHUs JOCTUTalOTCS B XOJi¢ OOyYeHMs XUMHUU B €IUHCTBE Y4eOHOU H
BOCIIUTATEILHOUN JIEATEIbBHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMH POCCUUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMH B
oOIIeCTBE TMpaBUJIaMH W HOPMaMHU TIOBEJEHUS M CIOCOOCTBYIOT IIpoIleccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AIINK 00YUYaIOIIUXCS.

JIM4HOCTHBIE  pe3yJIbTaTbl  OTPAXAlOT  TOTOBHOCTh  OOYyYaroIIMUXCs
PYKOBOJICTBOBAThCS CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAlMd U
pacIIMpEHUE OIbITA ICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTPUOTHYECKOT0 BOCTIMTAHMSL:

LIEHHOCTHOT'O OTHOUIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U HAyYHOMY HACJEIUI0, MOHUMAaHHS 3HAYCHUS XUMHUYECKON HAyKH B KU3HU
COBPEMEHHOI'0 OOIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMAaIUe o
MEPEJIOBbIX JOCTUXKEHUSX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpaxaaHCKOr0 BOCIIMTAHUSA:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOILICHUH B KOJIJIEKTUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeSATEeTLHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM NEATENbHOCTH TMpU
BBITIOJIHEHUU YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBIMOJHEHUH XUMHUYECKUX
AKCIIEPUMEHTOB, CO3/IaHUU YUECOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpollecce€ ITOM y4eOHON NESITEIBbHOCTH, TOTOBHOCTH
OLICHUBATh CBO€ TOBEJEHHWE M TMOCTYNKH CBOHMX TOBAapHINEH C MO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHUA:

MUPOBO33PEHYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHYECKOW pEakilvH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU W COCTABJISIONIUE
OCHOBY JIJII TTIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI TPUPOJIbI, B3aUMOCBS3SIX YEJIIOBEKa C
MIPUPOIHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

MO3HABaTEJbHbIC MOTHBBI, HAlPABJICHHBIC HA TOJIyYEHHE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBIE i1 OOBSICHEHHUS HAOJI0JIaeMbIX MPOIECCOB W SIBJICHUH,
MO3HABATENbHON, WH()DOPMAITMOHHOW M YUTATENbCKON KYJIbTYphl, B TOM YHCIIC
HABBIKOB CaMOCTOSITENIbHONM palOThl C Yy4YeOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYPON, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI0O0O03HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €caMOOOpa3OBaHHIO, TPOCKTHOM ©  HMCCIIEIOBATEIHCKON
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTU W YPOBHS OOyUEHHS B
JaJIbHEHIIIEM;

4) popmupoBaHusi KyJbTyPbI 310POBbSI:

OCO3HAHHUE IICHHOCTH KHW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKH Ha 370pPOBBIM 00pa3 >KW3HU, OCO3HAHHWE MOCICICTBUUA W
HETMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJIs, HAPKOTUKOB, KypeHUs),
HEOOXOJMMOCTH COOMIOJICHUS] TMpaBui O€30MacHOCTH TpU  OOpalieHud C
XUMHUYECKUMU BEILIECTBAMHU B OBITY U PeaIbHON KU3HU;

S) TpyA0BOro BOCIIUTAHUS:

MHTEpEC K MPAKTUYECKOMY U3Y4YCHUI0 Tpodecchil U Tpyaa pa3IuyHOTO poja,
YBaXKEHHUE K TPYLy M peE3yibTaTaM TPYIAOBOH IEATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE TMPUMEHEHUs TMPEJAMETHBIX 3HAHUW MO0 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHUBUyaIbHON TPAEKTOPUU MPOJOHKEHHUST 00pa30oBaHus C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHenHon npodeccuoHaaIbHON eITENbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCHOHANIBHON CPEJIE;

6) 7K0JIOrHYecKOro BOCIIMTaAHUS

HKOJIOTMYECKHU 11€JIeCO00pa3HOe OTHOIICHUE K MPUPOJE KaK HCTOUYHHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIEeCTBOBAHUSI, IOHUMaHUE IIEHHOCTU 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYEeCKOMY M TICHXHMYECKOMY 37I0pPOBBIO, OCO3HAHHE IEHHOCTH COOJIIOICHUS
npaBuiI 0€30MACHOTO MOBEICHUS TTPH padOTe C BEIIECTBAMH, a TAKKE B CUTYAIIHSIX,
YTPOKAIOIINX 30POBbIO U KU3HU JIFOJEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pELICHUS 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOJIHOU CPEIOH, ISl IOBBIIIEHUS
YPOBHSI  DKOJIOTUYECKOW  KYJBTYpbl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM M TMyTell UX pelIeHUs MOCPEACTBOM METOJOB XUMUH,
AKOJIOTUYECKOTO MBIIIJICHUS, YMEHHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbLHOM,
KOMMYHUKAaTUBHOMN U COLMAIHOU MPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIICIHSIOT 3HAYUMBIE JUIsS
dbopMUpOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TIOHATUS (3aKOH, TEOpHs,
MIPUHIINI, TUTIOTE3a, GaKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JIPYroe.), KOTOpbhIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX MpEeAMETax U IO3BOJISIOT Ha
OCHOBE 3HaHUU M3 ATUX MPeAMETOB (OPMHPOBATH MPEACTABICHUE O IEJIOCTHOMN



HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IeUCTBUS (IT03HABATENIbHbIE,
KOMMYHUKATHUBHBIE, PETyJISATHUBHBIE), KOTOphIE OOecrneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUUIAHUPOBAHUIO U OCYIIECTBJICHUIO y4eOHOM
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe J1eiicCTBUS

Ba3oBble JJoruueckue JelicTBUA:

YMEHUSI MCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWM: PACKPBIBATh CMBICI XMMHUYECKHX TMOHATHNA (BBIAEIATh WX XapaKTePHBIE
MPU3HAKH, YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSITHSIMH), HUCIIOIH30BAThH
TIOHATHS JIJIs1 OOBSICHEHUS OTJEIBHBIX ()aKTOB M SBJICHHM, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKAIMM XUMHUYECKUX BEIIECTB U XMMUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUUYMHHO-CIICACTBEHHBIE CBA3UM MEXAY OOBEKTaMU H3Yy4YCHUS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHIYKTUBHBIE, NCTYKTUBHBIC, IO aHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHHS,

yMEHUE TMPUMEHSTh B TIPOILIECCe TO3HAHUA TOHATHS (MPEAMETHBIE U
MeTaIpeIMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCIIbHBIC MPEACTABICHUS —
XUMHUYECKUN 3HAK (CHUMBOJ DJIEMEHTa), XUMHu4eckas (opmylia W YpaBHEHHUE
XUMUYECKON PEAKIIUU — TMPH PEIICHUN Y4eOHO-TTIO3HABATENBHBIX 3a7a4, ¢ YIETOM
TUX MOJIETBHBIX MPEJICTABICHUN BBISIBIISITH U XapaKTEPU30BaTh CYIICCTBEHHbIE
MPU3HAKN U3YyYaeMbIX O0BEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIUM,
BBISIBIIATH ~ OOIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICACTBEHHBIC CBS3HM U
MPOTUBOPEYHS B U3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

Bba3oBble uccienoBare/ibCKue 1eiCTBUA:

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHUSA, a TaKKe€ B KadeCTBE OCHOBBI I (POPMUPOBAHUS THIIOTE3BI TIO
MIPOBEPKE MPABHIIBHOCTH BBICKA3bIBAEMBIX CYXKICHU;

MPUOOPETEHUE OMbITa M0 TUIAHUPOBAHHUIO, OpPraHU3AlMU W MPOBEJACHUIO
YUYCHMUECKUX JKCIIEPUMEHTOB, yMEHHWE HaOmomaTh 3a XOJO0M IIpoliecca,
CaMOCTOATENILHO MPOTHO3UPOBATH €0 PE3yNbTaT, (OPMYITHUPOBATH 0000IICHUS U
BBIBOJIBI TI0 Pe3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIICIOBAHUS, COCTABISATh OTUET
O MpoJieNITaHHOM padoTe.

Pabora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIHIO
pPa3TUYHBIX BUOB U (HOPM MPEJACTABICHUS, TOJIYIaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJIApHAs JUTEpaTypa XUMHUYECKOTO COJICpXKaHUSA, CIPABOYHBIC
nocoOus, pecypcsl MHTepHETa), KpPUTHYECKH OIICHUBATH IPOTHUBOPCUYHBYIO M
HEJIOCTOBEPHYIO MH(POPMAITHIO;



YMEHHME MPUMEHATh PA3IMYHbIE METOJbI M 3aIllpOChl MPU IOUCKE U OTOOpE
UHPOpPMALlMM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAUMBIX JJIs BBIIIOJHEHUS
y4€OHBIX U MO3HABATEJBHBIX 33/1a4 ONPEJEIEHHOTO TUIIA, TPUOOPETEHNE OIBITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOIl aKTUBHOT'O MCIOJIb30BAHUSI PA3IMYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENILHO BbIOMpaTh ONTUMAJIbHYIO (POpMY MpEACTaBICHUS UH(DOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 3a7a4d HECIOKHBIMU CXEMaMH, JuarpamMmamy,
npyrumu popmamu rpauKu U UX KOMOWHAIUSIMU;

YMEHUE UCIIOJIb30BaTh MW AaHAJIM3UpOBaTh B Ipouecce Yy4eOHOH U
UCCIIEIOBATENLCKON NIeATEIbHOCTH HH(POPMAIMIO O BIUSHUH MPOMBIILICHHOCTH,
CEJIBCKOTO XO3SIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPYIKAIOIIEW IMPUPOIHOU
Cpelbl.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJbHbIe y4eOHbIe JeHCTBUS:

YMEHHUS 3aJlaBaTh BOINPOCHI (B XOJe Juaiora W (WiM) JIUCKYCCHUHU) TIO
CylmlecTBYy  OOCyXJaeMol  TeMbl, (OPMYyJIUPOBATH CBOM  MPEIJIOKEHUS
OTHOCUTEJBHO BBIITOJIHEHMS PEJIOKEHHOM 3aa4H;

YMEHUS  NPEICTABIATH  IOJYYEHHBIE  pe3yJibTaTbl  IIO3HABATEJIBHOMN
NEATEIbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTaX; JeJaTh MpPE3EHTALUIO
pE3yNbTATOB BBINOJHEHUS XMMHYECKOTO IKCIIEPUMEHTa (J1a0OpaTOPHOIO OIIbITa,
71a00paTOpHOI pabOTHI 10 UCCIEAOBAHUIO CBOMCTB BEIIECTB, yUEOHOIO IIPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
NO3HABATEJIbHOM W MCCIENOBAaTEIbCKOM  JACSATENBHOCTH  MpPU  PELIECHUU
BO3HMKAIOIIMX NpPOoOJeM Ha OCHOBE Yy4yé€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3uuuid (00cyXaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPAUHALIUS
COBMECTHBIX JCHCTBUM, OIpPEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBINIOJIHEHHOM pabOThI U JpyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBHSA:

YMEHUE CaMOCTOSITEJIbHO OMNPENENsATh LEIN JACSITeNbHOCTH, IUIAaHUPOBATb,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeILHOCTh, BBIOUpaTh Harbosnee 3pheKTuBHBIC CIIOCOOBI pelieHusl yUeOHbIX U
NIO3HABATEJIbHBIX 33Ja4, CaMOCTOSTEIIBHO COCTAaBJIATh WIM KOPPEKTHPOBATH
MIPEUIOKEHHBIM  aJITOPUTM JEHUCTBUW NPU BBINIOJHEHUU 33JaHUM C YYETOM
MOJIYYeHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEILECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IIOJIyYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITI0JIB30BaTh ¥ aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaracMbl€ B YCJIOBUU 33IaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX pPE3yNbTATOB IO OCBOCHHUIO 00s3aTEIBHOrO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOM ¢enepaibHOM paboyeil mnporpaMMon,
BBIJIETISIIOT: OCBOEHHBIE OOYYAlONIMMKCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI



neucTBul, crnenuduueckue IS IpeAMeTHOM oOjacth  «XUMHUS», BHUIBI
JNEATEIBHOCTH MO  IOJYYEHHID HOBOIO  3HAHUS, €ro  MWHTEpPIpETalUH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YU€OHBIX U HOBBIX CUTYyAIlUsIX.

K xoHiy 00yuenus B 8 kiiacce npeaMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCS YMCHUIA:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHUWA: aTOM, MOJIEKYJa,
XUMUYECKUH 3JIEMEHT, MPOCTOE BELIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(oHOpOIHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJICKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBas JIOJIsI XUMUYECKOTO AJIEMEHTa B COSTUHEHUHN, MOJISIPHBINA 00BEM,
OKCHJI, KHCIIOTAa, OCHOBAaHHE, COJb, DJIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(pUKaIUs peakuui: peakuuu
COCOMHEHUSA, PEAKLIHMH PA3JIOKECHUS, PEAKUUU 3aMEIICHUS, PEAKINU
0OM€Ha, 3K30- U SHJOTEPMHUYECKHE PEAKIIMH, TEIIOBOU 3P (EKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CJOW aroma, aTOMHasi OpOHUTalb, PagUyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAA WM HEMOJSPHAs KOBAJICHTHAsl CBA3b,
WOHHas CBSA3b, MOH, KATUOH, aHUOH, PACTBOP, MAaccoBasl JOJI BEIIECTBA
(TpolieHTHAs! KOHIICHTPAIlUs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MPUMEHSThH 3TU OHATHUS MPU ONMKUCAHUY BEIIECTB U UX MPEBPALLICHUI;

e HCIOJBb30BaTh XHWMUYECKYIO CHUMBOJMKY JJIS COCTaBJICHHUS (HOPMYJT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUIA;

e OIpENENSATh BAJIGHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COCIMHECHUSIX,
CTENEHb  OKWUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACcCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAas W HOHHAas) B
HEOPTaHUYECKUX COCAUHEHUSIX;

e packpbiBaThb cMbici [lepuoanueckoro 3akona JI. WM. Mennaeneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJAUYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuoanueckoil cucreme,
3aKOHOB COXPAHEHUsI MAcChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTajipo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ilepuoauueckoit
CUCTEMbl XHUMHMYECKHUX OJJIEMEHTOB: pa3iudaTh IMOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpynna (b-rpymnma)y, Mansie u
OOJIbIIIME TIEPUOJIbI, COOTHOCUTH O0O3HAYECHUS, KOTOpPhIE HMEIOTCS B
tabmune «llepuoguueckass cuctemMa Xumudeckux odgemeHToB [, U.
MenpaeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOllee Yucio 3IeKTPOHOB
U pacrpeeieHre UX Mo 3JIEKTPOHHBIM CII0SIM);

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlECTBa,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PEaKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHUE CBOWMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJITBEPIK/IAsi OMMCAHUE IPUMEPAMHU MOJIEKYJIIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

IIPOTHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOIO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX MPEBpAlICHUA B
Pa3JIMYHBIX YCIIOBHUSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYKO  MAacCChI
BEILIECTB, MAaCCOBYIO [JOJII0 XHMHYECKOTO 3JIeMEHTa 10 (opmyIe
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEAKIUU;

MIPUMEHSTh OCHOBHBIE OINEPALMA MBICIUTENBHON AEATEIbHOCTA — aHaJU3
U CHHTE3, CpaBHEHHE, 0000IlIeHHEe, CUCTEMATHU3allMIo, KiIacCu(UKalNIo,
BBISIBJICHUE MPUUYUHHO--CJICJCTBEHHBIX CBS3EH — ISl U3YyUYECHHUS] CBOMCTB
BEIIECTB U XUMHUYECKUX PEaKIHM, €eCTeCTBEHHO-HAYYHBIE METOJIbI
NMO3HAHUA — HAONIOJICHUE, W3MEpPEHHEe, MOJEIUPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICJICHHBIN);

CIENOBATh  IpaBWjaM  TMOJIb30BaHUS ~ XUMHYECKOW  MOCYIOW |
7a00paTOpHBIM  O0OpYJOBAaHMEM, a TaKXKe IMpaBWaM OOpaIleHUS C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU TI0 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUI0O U COOMpAHUIO
ra3oo0pa3HbIX BELIECTB (BOAOPOJAa M KHCIOpPOJAA), TPUTOTOBIEHUIO
pPacTBOPOB C OMPEAECIEHHON MacCOBOM J0JIEM PaCTBOPEHHOTO BENIECTBA,
MJIaHUPOBATh M MPOBOJUTH  XUMHUYECKHE  AKCHEPUMEHTHI IO
pacIio3HaBaHHUIO PACTBOPOB HIEIOUYEH U KUCIOT C TOMOIIbIO MHAUKATOPOB
(;makmyc, henondTarent, METUIIOPAHXK U APYTHE).

K koHniy oOyuenus B 9 kiacce npeMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XWUMHMUYECKHMX NOHATHWA: XHWMHWYECKHM
DJIEMEHT, aTOM, MOJIEKYJA, WOH, KaTMOH, aHWOH, IPOCTOE BELIECTBO,
CJIO)KHO€ BEIIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peaKIusi, XUMUYEeCKas CBs3b, TEIUIOBOU >PdeKT
peakluuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJMTUYECKAS] OUCCOLUUALMS, PEAKUUA HOHHOTO
oOMeHa, Karaau3aTop, XWMHUYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBbIE PEaKIMHM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKHCIIUTENIb,  BOCCTAHOBUTEJIb, OKHCIEHHE W  BOCCTaHOBJICHHUE,
aIIOTponus, aM(pOTEPHOCTh, XUMHUYECKas CBsA3b (KOBAJICHTHAas, MOHHAs,
METAJIMYEeCKas), KpUCTAIMYECKass penieTka, KOppo3usi METaJlIoB,
CIUIaBbl, CKOPOCTh XHMHYECKOW peaKkluu, MPeeabHO JOIMyCTUMas
koHueHtpanus [IJIK BemniecTna;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCITOJIP30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJICHHS (HOPMYT
BEIIECTB U YPABHCHUN XMUMHUYECKUX PEAKIUN;

ONPENEIATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX pA3IUYHOIO COCTaBa, NPUHAIJIEKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJIACCY COEOUWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBsi3W (KOBaJICHTHAs, WOHHAs, MeETaUIMYecKas) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsijl MOHA M0 XUMUYECKON (QopMylie, XapakTep Cpebl B
BOJIHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUITMYECKON
PELIETKN KOHKPETHOT'O BEILIECTBA;

packpeiBath cmbich Ilepumoamueckoro 3akona [[. M. MeHnneneeBa u
JIEMOHCTPUPOBATh €ro IOHMMAaHUE: OINKUCHIBATh U XapaKTepPHU30BaATh
Tabnuunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoArpynna (A-rpymma)» U «modouyHas
noarpynna (b-rpynma)», manbsie u OOJbBIIME MEPUOIBI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpPhIE MMEIOTCS B TMEpUOAUYECKON Tabnuie, ¢
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHHUSI  aTOMOB  XMUMHUYECKHUX
JMIEMEHTOB (COCTaB W 3apsija  sijapa, oOIee 4YUCIO DJIEKTPOHOB H
pacnpeneiieHue WX TI0 DJEKTPOHHBIM CIIOSIM), OOBICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB SJIEMEHTOB M MX COCIUHECHUI B
npejenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYMN C YUYETOM CTPOCHUS UX
aTOMOB;

KJ1acCu(UIMPOBaTh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBa,
XUMHUUYECKUE peakiuu (10 YUCIy M COCTaBy YYaCTBYIOLIMX B pEaKIUU
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO0 M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHENUPUISCKUE XHUMHYECCKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILIECTB, MOJATBEPKIAs OMNHUCAHUE
NpUMepaMHi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKLINM;

COCTaBJISITh YPABHEHMSI DJIECKTPOJUTHYECKOM JUCCOIMALIMM  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIUA MOHHOTO



oOMeHa, YypaBHEHHS pEaKIui, TMOATBEPKAAIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3U MEXKY BEIECTBAMH PA3INYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTENIBHBIX  PEAKITHA
MOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO OajaHca ITUX PEeaKIIHii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX IMPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOrOo JJIeMEeHTa 1o (opmyie
COEMHEHHMSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI
110 YPaBHCHHUIO XUMUYECKOU PEAKIIHH;

coOMroaTh  MpaBWa  MOJIB30BAHUA  XUMHUYECKOW  TOCYAOH |
7a00paToOpHBIM  O0OPYJIOBAaHMEM, a TaKXe ImpaBujia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBHUM C WHCTPYKIIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Trasa);

NPOBOJUTh  PEAKIUM,  TOATBEPXKIAIOIIME  KAYECTBEHHBIM  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHUI-, OpOMUSI-,
MoauI-, KapOoHat-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCH]I-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHE B
BOJHBIX PacTBOpPaX HEOPTAHUUECKUX BEIECTB;

MPUMEHSATh OCHOBHBIC OTEPAIIMH MBICIUTEIBHON JEATEILHOCTH — aHAJH3
U CHHTE3, CpaBHEHHE, OO0OOIlEHHE, CHUCTEeMATU3alluIi0, BBISIBJICHUE
IPUYUHHO-CJICICTBEHHBIX CBS3€H — IS M3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX pEaKluid, €CTeCTBEHHO-HAy4YHbIE METOJbl TIO3HAHUS —
HaOMI0ICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIIEPUMEHT (pealbHBIA H
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaundecTBO 9acoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (UG POBbIE)
KonTposabHbie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Paszgea 1. [lepBoHavaibHbIe XUMHUYECKHE TOHATHUS
XuMusg — BakHas 00/1aCcTh

11 ©CTECTBO3HAHUS U 5 ) bu6mmoreka [IOK

' MPAKTUYECKOU €SI TEIIbHOCTH https://m.edsoo.ru/7f41837¢c

yeJoBeKa

12 BemecTBa 1 xuMu4eckue 15 | bu6nmnoreka [IOK

' peakuuu https://m.edsoo.ru/7f41837¢

Hroro no paszneny 20

Pa3nen 2. BaxkHeiiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
1 OCHOBHBIE KJIaCcChl 1 | | bubmmorexa [IOK

) HEOPraHWYECKUX COECIUHEHUN https://m.edsoo.ru/7f41837¢
29 Boznyx. Kucnopon. Ilonsitue 6 | bubnmnorexka HOK

' 00 okcugax https://m.edsoo.ru/7f41837¢c
)3 Bognopon.Ilonsitue o kucnorax g 1 bubmmoreka [JOK

' U COJISIX https://m.edsoo.ru/7f41837¢c
s4 Boga. PactBopsl. [Tonsitue 06 5 | | bu6nuoreka [IOK

' OCHOBaHMSIX https://m.edsoo.ru/7f41837¢c

Uroro no pazgeny 30

Pasnean 3. [llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMOB.
XumMnueckas cBsizb. OKHCIANTETbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN




3.1

3.2

[lepuoauueckuii 3aKOH U
IIepnoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
Mennene-eBa. CTpoeHue aroma
XUMHYECKas CBS3b.
OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

15

68

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubmuorexa [IOK
https://m.edsoo.ru/7f41837¢c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c




9 KUIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3aeioB 1 TeM uu(ppoBbIe
Ne n/m P Konrpoabnbsie IIpakruuyeckue (upp )
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKuu
L1 [ToBTOpEeHue U yriaydieHne 3HaHu| 5 | bubnuoreka [IOK
’ OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
’ peaxiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. g | | bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpaAxX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
1 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 | bubmuoreka [IOK
) anemeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCTUKa XUMHUECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 brbmmorexa [TOK
' PYHHBL -€P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 1 Bubnmorexa [IOK
' PyIHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO11ast XapaKTepUCTHKA XUMHUYECKUX
2.4 sneMeHToB [VA-rpynmsl. Yraepoa u 8 1 2 bubmmorexa [TOK
’ . PYHIEL poa https://m.edsoo.ru/7f41a636
KPEMHUI U UX COEAMHEHUS
Hroro no pazneny 25




Pa3gen 3. MeTa/iIbI M X COeIUHEHU ST

. bubnuorexa [JOK
31 Obmpae cBOHCTBA METANIOR 4 https:/m.edsoo.ru/7f41a636
. bu6nmmoreka [IOK
3.2 Baxkueiimue MeTamibl 1 UX COSTUHEHUSI 16 hitps://m.edsoo.ru/Tf41a636
Uroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmmorexa LOK
) m P https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68







IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero H3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypchl
| [Ipenmer xumuu. Poiap XuMuu B )KU3HU | bu6mmoreka [IOK
yeJjioBeka. Telia 1 BelecTBa https://m.edsoo.ru/ff0d210c
2 [TonsiTue 0 MeTOAAX TO3HAHKS B XUMHH 1 bubmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpasuia
3 paboThI B 1a00paTOPUU U TIPUEMBI | | bubnuorexa [JOK
oOpareHust ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yucteie BemecTBa U cMech. CIocoObl | bu6mmoreka [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas paGora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 1 bubmorexa HOK
a . p p https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTOBAPEHHOU COJIH )»
b K
6 ATOMBI U MOJIEKYJIBI 1 nommorexa 110
https://m.edsoo.ru/ff0d2a6c¢
7 XuUMHUUYECKHE PJIEMEHTBI. 3HAKU | bu6mmorexa [IOK
(CMMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie U crnoXHBIE BELIECTBA 1 bubmorexa HOK
P - https://m.edsoo.ru/ff0d2a6c
b K
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 nommorexa 110

https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSIHCTBA COCTaBa BCIIIECCTB.

bu6mmoreka [IOK

10 X eckas ¢o a. BanenTtHoc
M A bopmyn HTHOCTD https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHUYECKHUX 3JIEMEHTOB
1 OTHOCHUTENbHAs aTOMHAs Macca. bubnmoreka [JOK
OtHocuTeNbHAs MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBas 107151 XUMHYECKOTO bubmuoreka [JOK
DJIEMEHTA B COCAUHEHUHU https://m.edsoo.ru/ff0d350c
13 KomnuuectBo BemiecTBa. MoJib. bubmuorexa [JOK
MousipHas macca https://m.edsoo.ru/ff0d5230
14 Du3nyecKue 1 XMUMUYECKUE SBICHUS. bubnuorexa [JOK
XuMHYECKask peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBus NPOTEKAHUS bubnnorexa [HOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BELIECTB. bubnmnoreka [JOK
XHWMHYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
Brruucnenus koamuecTBa, Macchl
17 BEILIECTBA 10 YPABHEHUSM XUMUYECKUX bubmmorexa [OK
. yp https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanmss XuMUuecKkux peakiuii
18 (coemuHEHHs, pa3IOKCHUS bubnmorera [TOK
P ’ https://m.edsoo.ru/ff0d3f34
3aMEIICHHS, OOMEeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
bubmuoreka [JOK
19 sHukIoneauct. O0o0mEeHne 1
. https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIis 3HAHUH
20 KonrtponsHast padora Nel mo reme bubmuoreka [IOK
«BeniecTBa 1 XUMUYECKHE PEAKLIUN https://m.edsoo.ru/ff0d4290
)1 Boznyx — cmecs razos. Cocras bubnnorexka [JOK

Bo3ayxa. Kucinopon — anemMeHT u

https://m.edsoo.ru/ff0d448e




IIPOCTOC BEIICCTBO. O30H

duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpoJia (peaKIuy OKUCICHUS bubmmorexa [IOK
poAa (peartt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumgax
CriocoOsI MOTydeHHUs KHCIIOpOia B
23 J1a00paTOpUH ZILIH OMLIH_UIGH}:;{OCTI/I bubmoreia HOK
paTop P ' https://m.edsoo.ru/ff0d497a
IIpumeHeHne kucnopoaa
TemnoBoit a3 ekt xumuaeckoit
24 peakuuu, IOHATHE O bubnuoreka [IOK
TEPMOXUMHUYECKOM YpaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
IHAOTEPMHUYCCKUX PEAKIIAIX
TomnuBo (HedTh, Yroib U MeTaH).
25 3ar $I3H€I§I/qul)303 o a, CITOCOOBI lro bubmorexa HOK
P Ayxa, https://m.edsoo.ru/ff0d4cda
MIPEIOTBPALICHUS
[TpakTruyeckas pabora Ne 3 o Teme
26 «[lony4yenue u coOupanue KHCIOpoa bubmmorexa [OK
i . p poaa, https://m.edsoo.ru/ff0d4ae2
W3YYEHHE €ro CBOMCTBY
7 Bonopon — anemeHT u npocroe bubnnoreka [JOK
BelecTBo. Haxoxaenue B nmpupoje https://m.edsoo.ru/ff0d4dd0
)% du3nyecKre 1 XMMUYECKHUEe CBOMCTBA bubmuoreka [JOK
Bosiopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuorexa [JOK
29 ITo € 0 KHCJIOTaxX " €O
TUITHE © ICHCTOTAx 1 cobix https:/m.edso0.ru/ff0d50d2
30 CriocoOsI oTy4eHus BOAOPOa B bubnmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
[TpakTuueckas padora Ne 4 mo Teme
P P bu6mmorexa [IOK
31 «ITomyuenue u cobupanue Boopo/a,

W3YyYEHHUE ETO CBOMCTB)

https://m.edsoo.ru/ff0d4f42




Mosipablii 00bEM ra3oB. 3aK0OH

bu6mmoreka [IOK

32
ABorazpo https://m.edsoo.ru/ff0d542e
Brruucnenus o0béMa, KoaudecTBa
33 BEIIIECTBA rasza o ero M3BeCTHOM bubmmorexa [IOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Beruncnenus 006EMOB ra3oB 10
34 ABHEHUIO PEAKIIMU HA OCHOBE 3aKOHA bubmmorexa [IOK
YpaB PEAKIUTIL I https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHUH ra30B
35 DOuU3nIecKue U XUMHUYECKUE CBOMCTBA bubmuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwuii. [Tonstae 06 bubnnoreka [JOK
UHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pactBoputens. HacbieHHbie
37 Y HEHACHIIIEHHbBIE pacTBOPHI. MaccoBas bubmmorexa [OK
n PacTEOPRL https://m.edsoo.ru/ff0d5b40
JI0JIs BEILIECTBA B pacTBOPE
[IpakTuueckas pabora Ne 5 o Teme
38 «IIpuroroBiieHre pacCTBOPOB C bubnuotexa [JOK
OnpeaeIEHHON MacCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
39 KonTponbnas padora Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcunsl: cocTaB, KacCUpUKaIIUs, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHE CBOCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmmorexa [OK
: P https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHUs: cCOCTaB, KJIacCU(pUKAIIHS, bu6mmnoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




43 [TonydyeHue 1 XuMHYECKHUE CBOICTBA bubnunoreka [JOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccuduxanus, bubnmoreka [JOK
HOMEHKIATypa https://m.edsoo.ru/ffOdfee2
45 ITonyyenue u XMMHUYECKHE CBOMCTBA bubnuoreka [IOK
KUCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIATypa,
46 CHOCO((SBII) o )eHI/ISI XI/IMI/I‘-IZEKI/IG bubmorexa HOK
. yi ’ https://m.edsoo.ru/00ad9474
CBOICTBA
[IpakTuueckas paborta Ne 6. Pemenue
47 SKCIEPUMEHTAJIbHBIX 33/a4 110 TEME bubnnoreka [JOK
«OCHOBHBIE KJIACCHl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEAMHECHUIN»
43 I'eneTnyeckas cBA3b MEXKY Ki1acCaMu bubnnoreka [JOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmorexa [IOK
49 O060061IeHre U cucTeMaTu3alus 3HaHUN
- . https://m.edsoo.ru/00ad9cb2
KonTponbnas padora Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTAHUYECKUX bubmorera [JOK
. p https://m.edsoo.ru/00ad9ela
COEIMHEHU I
[TepBbie MOMBITKH KIacCUPUKAITIT
51 XMMHYECKHUX A1eMeHTOB. [loHsTHE O bubmorexa HOK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOIHBIX YJIEMEHTOB
[Iepuonnueckuii 3aK0H U
bubmuoreka [JOK
52 [Tepuoanueckas cucreMa XUMHYECKUX
https://m.edsoo.ru/00ada52c
anemenToB /1. . MenaeneeBa
bu6mmoreka [JOK
53 Ileprozsl, TpymIIbL, MOATPYIIIEI

https://m.edsoo.ru/00adaS52c




Ctpoenne atomoB. CocTaB aTOMHBIX

bu6mmoreka [IOK

>4 saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000109eK
55 aTOMOB 3JieMeHTOB [leprnoauyeckoii buGnnorexa LIOK
https://m.edsoo.ru/00adabbc
cuctemsl [. . MenaeneeBa
XapakTepucTuka XMMHU4YE€CKOT0
56 3JI€MEHTA MO €ro MOJO0KEHUIO B bubnmoreka [JOK
[Tepuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoauyeckoro 3akoHa ajs
57 pa3BuTHUA HAyKu U npaktuku. . 1. bubnnorexa [JOK
MenpeneeB — y4€HBIM, IEJArOr U https://m.edsoo.ru/00ada96e
rpak1aHuH
53 DNEeKTPOOTPHUIIATEIILHOCTh ATOMOB bubnunoreka [JOK
XUMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nmoreka [JOK
59 MonHas xumueckas CBAse https://m.edsoo.ru/00adac34
60 KoBaneHTHas nosnsipHast XMMHYECKas bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenossspHas XUMUYeCKast bubnnorexka [JOK
CBA3b https://m.edsoo.ru/00adaab9
bu6mmorexa [IOK
62 Creneip okucneHis https://m.edsoo.ru/00adae28
63 OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC bubnuotexa [JOK
peakunu https://m.edsoo0.ru/00adb076
64 OKuCIUTEIN 1 BOCCTAHOBUTEIH bubmorexa [JOK
https://m.edsoo.ru/00adb076
65 Kontponbnas padota Ne4 o teme bubnmuorexa [JOK




«CTpOGHI/IC aroma. XUMHYECKas CBA3b»

https://m.edsoo.ru/00adb486

66 PesepBHeIil ypok. O000ICHHE 1 | bubnmoreka [JOK
cucTeMaTu3alus 3HaHUu| https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O6o01eHue u | bubnumoreka [IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ad9cb2
68 PesepBubIil ypok. O60011cHIE 1 | bubnunoreka [JOK
cucTeMaTH3alis 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63
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9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcbl
[Iepnonrueckuit 3aKoH.
| [Iepnoanueckas cucrema | bubnnorexa [JOK
XUMHYECKHX 31eMeHTOoB /1. H. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU
. bubnuorexa [JOK
2 CBOMCTB XMMHYECKHX AJIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB
3 Knaccudukanus u HOMeHKIaTypa | bubnnoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buapl xuMuueckoil CBA3U U TUIIBI | bu6mmorexa [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTtponbHnas padora Nel no Teme
5 «IloBTOpenue u yriayOiaeHrne 3SHaHUI 1 1
OCHOBHBIX pa3/IeJioB Kypca 8 Kiaccay
6 Knaccudukanmst xumMmuaeckux 1 bubmuorexa [JOK
peaKuuii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[IoHsiTHE O CKOPOCTH XUMUYECKOMN
bubmuorexa [JOK
7 peakuuu. [IoHATHE O TOMOT€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIMIX
[TonsiTHE O XUMHYECKOM PAaBHOBECHH.
bu6mmoreka [IOK
8 DakTOpBI, BIUAIOIIME HA CKOPOCTh 1

XUMHUYECKOM PCaKun U MOJIOKCHUC

https://m.edsoo.ru/00adc28c




XUMHYCCKOI'0 paBHOBECHUA

OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/0O0adcade
Teopus 2IEKTPONIUTHYECKON
10 ncconuarmy. CUIbHEIE U cIa0ble bubnmorexa [IOK
A HHATIH https://m.edsoo.ru/00adcd68
AIEKTPOIIUTHI
11 HNoHHuble ypaBHEHUS PEAKIIUN Bubmorexa ITOK
P peak hitps://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAHHUH B CBETE IIPEICTaBICHUN bubnmnorexa LIOK
val https://m.edsoo.ru/00add5d8
00 3JIEKTPOIUTUYECKON JUCCOLHAIIIHI
XUMHUYECKHUE CBOWCTBA COJIEH B CBETE
13 [IPEICTABIIEHUNA 00 Bubmorexa ITOK
pea . https://m.edsoo.ru/00add8b2
AIEKTPOIUTUUECKON JUCCOLMAIIITHI
14 ITonsaTue o ruaponause coiei bubmmnorexa [IOK
P https://m.edsoo.ru/00add9d4
15 O06o0011eHEe U cUCTeMaTU3aIHs bubmmorexa [IOK
3HaHUU https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.
16 «Pertrenue DKCIIEpUMEHTAILHBIX bubmorexa LHOK
p https://m.edsoo.ru/00addbfa
3a1a4y»
KonTponbnas padota Ne2 o teme
17 «INEKTPOIIUTHYECKAS TUCCOIMAIIUS Eubmorexa IIOK
P & HHATH. https://m.edsoo.ru/00addec0
XUMUYECKUE PEAKIIUU B PACTBOPAX))
OO0111ast XapaKTEPUCTHUKA TAIOTEHOB.
18 XI/IMI/I'—IGCKFI)/IG CBI;I?ICTBa Ha IpuMepe bubnnorexa LIOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopoa. CossiHas KUCIIOTa, bubnuoreka [IOK




XUMHUYCCKUEC CBOﬁCTBa, IIOJIYy4YCHHE,

https://m.edsoo.ru/00ade104

MIPUMEHEHUE
[TpakTrueckas padota Ne 2 o Teme
20 «[ToxyueHnune coJSTHOI KUCIIOTEI bubmorexa LIOK
YHCHHE COI> : https://m.edsoo.ru/00ade348
n3ydeHue e€ CBOMCTBY»
Brruucnenust no ypaBHEHUSIM
21 XUMHAYECKHUX PEAKIIUU, €CIIU OJUH U3 buGnnorexa LIOK
p ’ https://m.edsoo.ru/00ade488
pPEareHToOB JIaH B U30BITKE
2 OO0m1as XxapakTepucTUKa 3JIEMEHTOB bubnnoreka [JOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
AJI0TpOTIHBIE MOU(DUKAITUN CEPBHI.
7 Haxoxxnenue cepbl U €€ coeIMHEHU I bu6mmoreka [IOK
B IIpUpOJIe. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOEHHUE, bubnuorexa [JOK
dbuznyecKkue 1 XUMUYECKHE CBONCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHast KHCIIOTA,
25 ¢uznyeckue 1 XuMUYECKHE CBONCTBA bubmmorexa [OK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUYECKUE PEAKIINH, JIeKAIIUE B
OCHOBE MPOMBIIIIEHHOTO CIToco0a
26 MOJIyYEHUS] CEPHOW KUCIIOTHI. bubnnoreka [JOK
XHUMHYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpY’KaloIllel cpebl COeAMHEHUSIMU
cepbl
7 Brraucienrne MaccoBoi JOJIH BBIXOIa bubmuorexa [JOK
NPOIYKTa PEaKInu https://m.edsoo.ru/00adec8a
28 OO01mast XxapakTepuCTHKA dJIEMEHTOB bubnmoreka [JOK




VA-rpynnel. A30T, pacipocTpaHEHHE
B IIpupoze, GU3nIecKue u
XUMHYECKHUE CBOMCTBA

AMMHuak, ero ¢puznueckKue u

https://m.edsoo.ru/00adeea6

29 XUMHYECKHE CBOMCTBA, MOJyYEHUE U bubmorexa [TOK
> HOIYH hitps://m.eds00.ru/00adf004
pUMEHEHUE
[IpaxTuueckas padora Ne 3 o reme
30 «lTonyueHne aMmMuaKka, U3y4eHHUE €ro bubmorera [JOK
e > YA https://m.eds00.ru/00adf180
CBOICTB»

31 A3oTHas KuCI0Ta, e€¢ (QU3NIecKue U bubnnoreka [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30BaHne HUTPATOB U COJEH
aAMMOHHS B KQUECTBE MUHEPATHHBIX

32 0o0peHuii. XUMHYECKOe bubmorexa [IOK
yAoop ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl
COCTMHEHUSIMU a30Ta
®ocdop. Okeua pochopa (V) u

33 @ocgo pHaSI KncnfTa (1)@1/1:1)31/1(qe)01<1/1e " bubmorexa HOK

p o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, ITOJTYICHHE
Hcnonb3oBanue GocdaTos B

34 KaueCTBE MHUHEPAIbHBIX yI00pEHUI. bubnmoreka [JOK
3arpsi3HEHUE IPUPOAHON CPEIb https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHue B

35 npu f)) e gmﬂzecéle U XUMHUYECKHE bubmmorexa [OK

P P e https://m.edsoo.ru/00adfd9¢
CBOICTBa
36 Oxkcuapl yriaeposaa, ux puzndeckue u bubnmuorexa [JOK

XUMHYECKUE CBOVCTBA.

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




DKOJIOTHYECKHE TIPOOIIEMBI,
CBs3aHHbIE C OKcuJoM yriaepoaa (IV)

37 VYrosbHag KUCI0Ta U €€ COu bubmorexa HOK
https://m.edsoo.ru/00ae006¢c
[TpakTrueckas padota Ne 4 o Teme

18 "[TonydyeHue yrieKucaoro rasa. bubnunoreka [JOK
KadectBenHnas peakiys Ha kKapOOHaT- https://m.edsoo.ru/00ae027¢
noH"

[IepBoHavanbHbIe MOHATHS 00
bu6mmoreka [IOK
39 OpPraHUYECKHUX BEIIECTBAaX KaK O
https://m.edsoo.ru/00ac054¢e
COEIMHEHUSIX YIIIepoa
. bubnuorexa [JOK
40 Kpemuuii u ero coeiuHeHust
https://m.edsoo.ru/00aec080a
[TpakTuueckast pabota Ne 5. Pemenue

A1 JKCIIEPUMEHTABHBIX 33/1a4 110 TEME bubnuotexa [JOK
«BaxHenme HeMeTaulbl U UX https://m.edsoo.ru/00ae0bf2
COETMHEHUS»

KonTtponbHnas padora Ne3 no teme
42 «BaxHenmme HeMeTaulbl U UX bubmmorexa [OK
https://m.edsoo.ru/00ae0e18
COETMHEHUS»
OO0mias XxapakTepruCTUKa XUMHIECKIX
AJIEMEHTOB — METAJIIOB.

43 Mertannudeckas CBsI3b U bu6mmorexa [IOK
MEeTaUInYeCKas KpUCTaIInIeCcKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKre CBOMCTBA
METaJIOB
XUMHUYECKUE CBOMCTBA METAJLIIOB.

. bubmuorexa [JOK

44 DNEKTPOXUMHUUECKUH Psifl

HaIpsHKEHUH METAILIIOB

https://m.edsoo.ru/00ael 156




OO0mue cnocoObI MOTYYEHUS
mMeTaymoB. CruiaBel. BerauciieHus mo

45 aBHEHUIM XUMUYCCKUX PEaKIUI bubnmorexa [IOK
yp PCAKIIH, https://m.edsoo.ru/00ael 156
€CJIIM OJWH U3 PEAreHTOB COJNECPKUT
puMecHu
bu6mmoreka [IOK
46 ITo € 0 KOppo3 €TaJlIo
T PPO3HH METAILIOB https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47 €JIOYHBIE METAJLIIbI
m https://m.edsoo.ru/00ae14b2
43 OKcuabl U THAPOKCUJIBI HATPUS U bubnnoreka [JOK
KaJIus https://m.edsoo.ru/00ae14b2
49 [Ienoyno3eMEIbHBIE METAIIBI — bubmuorexa [JOK
KaJIbIIUA ¥ Maruui https://m.edsoo.ru/00ael5e8
50 Baxnelnme coenMHEHNS KaJIbIIUI bubnnorexa [IOK
4 H https://m.edsoo.ru/00aec15e8
51 O0001IeHNE U CUCTEMATH3AIINS
3HAHUN
57 JKEcTKOCTh BOABI U CITOCOOBI €& bu6mmoreka [IOK
YCTpaHEHHU https://m.edsoo.ru/00aec1886
[TpakTuyeckas padora Ne 6 o Teme
53 "YKEcTKOCTEL BOIBI M METOEI €€ bubmnorexa LIOK
" 8 A https://m.edsoo.ru/00aelae8
YCTpaHEHHSI
54 N —— bubnmnoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe CBOICTBA OKCHJIA U bubnuoreka [IOK
THAPOKCUIA https://m.edsoo.ru/00aelc64
b K
56 Keneso nonmmoreka 11O

https://m.edsoo.ru/00ae1d86




OKCI/II[BI, THAPOKCUABI U COJIM JKEJIC3a

bu6mmoreka [IOK

37 (I1) u xxene3a (III) https://m.edsoo.ru/00ae35e6
53 O000111eHNE U CUCTEMATU3ALMS
3HAHUU
[IpaxTuueckas padora Ne 7. Pemenue
59 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubmmoreka [JOK
«BaxHeie MeTalibl U UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS»
Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEaKIUi, €CIIM OJUH U3
60 peareHToB /1aH B H30BITKE WIH bubnnorexa [JOK
COAEPKUT IpuMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM /1011 BbIXOJa MPOAYKTA
peakuu
61 O00011eHNEe U CUCTEMATU3ALIS
3HAHUHN
Konrtponsnas pabora Ne4 o reme
62 «BaxxHe#mme MeTaIbl 1 UX
COCTMHECHUS
63 BemecrBa u maTepuansl B bu6mmorexa [IOK
MOBCETHEBHOMW KU3HU YETIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNE bubnuorexa [JOK
OKpYKaroIle cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B pereHnu bubmuoreka [IOK
9KOJIOTUYECKHX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBublit ypok. O000IeHNE U bubmoreka [IOK
CHCTEMAaTU3ALMS 3HAHU N https://m.edsoo.ru/00ae0d0a
67 PesepBHbIil ypok. O0001ICHNE U bubmuorexa [JOK




cucTeMaTru3anusa 3HAHHHI

68 PesepBublit ypok. O6o0mIeHnE 1

cucTeMaTu3anusa 3HAHHI

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

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ I'abpuensua O.C., OctpoymoB N.I'., Cnagkos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
» Xumus, 9 kimacce/ IN'abpuensa O.C., Octpoymos U.I'., Cnaakos C.A.,

Axunonepnoe o6mectBo «M3narenscTBo «lIpocBemienner

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
YMK «Xumus. 8 kinace»

1. Xumus. 8 knace. YueOnuk (aBropsl O. C. I'abpuensn, U. I'. Octpoymos,

C. A. Cnaakos).

2. Metoaunueckoe nocodue. 8 kiacc (aBropel O. C. I'abpuensu, 1. T
OctpoymMmos, U. B. Akcénona).

3. IIporpamma kypca xumMun Jijist 8—9 Ki1accoB 0011e00pa3oBaTeIbHBIX
yupexaenuit (aBtopsl O. C. I'abpuensin, C. A. Cnaakos).

4. Pabouas tetpanb. 8 kiacc (aBtopsl O. C. I'abpuensn, C. A. Cnaakos).

5. Terpanp 1y1st 1a0OPATOPHBIX OMBITOB U MPAKTUYECKUX paboOT. 8 Kitacc (aBTOPHI
O. C. I'abpuensn, U. B. Akcénona, 1. I'. OctpoymoB).

6. XuMus B TeCTax, 3aja4yax u ynpaxuenusx. 8 kinacc (aBropel O. C. 'abpuensH,
. B. Tpury6uax).

7. DnexktpoHHas hopma ydeOHHUKA.



YMK «Xumus. 9 kinacc»

1. Xumus. 9 xknace. Yaeonuk (aBropsl O. C. I'abpuenss, U. I'. Octpoymos,

C. A. Cnankos).

2. Meroanueckoe mocobdwue. 9 xnacc (aBropsl O. C. I'abpuensn, 1. T
Octpoymos, U. B. Akcénosa).

3. [Iporpamma kypca xumuu Jj1si 8—9 Ki1accoB 00111€00pa30BaTEIbHBIX
yupexaenuit (aBtopsl O. C. I'abpuensin, C. A. Cnaakos).

4. Pabouas tetpanb. 9 kiacc (aBropsl O. C. I'abpuensn, C. A. Cnaakos).

5. Terpanp 1y1st 1aOOPATOPHBIX OMBITOB U MPAKTUYECKUX paboT. 9 kiacc (aBTOpbI
O. C. I'abpuensn, U. B. Akcénona, 1. I'. OctpoymoB).

6. Xumus B TecTax, 3a7ia4ax u ynpaxHenusax. 9 knacc (aBropst O. C. ['aOpuernsiH,
. B. Tpury0uak).

7. DnexktpoHHas hopma ydeOHHKA.

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

1. http://www.alhimik.ru. [IpeacraBnensl cienyronme pyopruKu: COBETHI
aOUTYpPUEHTY, YUUTEIIO XUMUH, CIIPABOYHUK (OUCHH OO0JIbINAst MOJ00PKA TaOIHIT
u

CIIPaBOYHBIX MaTepuaioB), «Becénas XuMus», HOBOCTH, OJTUMITHAIBI,

«KyHcTtkamepay (MHOTO MHTEPECHBIX UCTOPUUYECKUX CBEIACHUMN ).
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2. http://www.hij.ru. )KypnHan «XuMus 1 )KU3Hb» 3aHUMATEIILHO PaCCKa3bIBACT
000 BCEM MHTEPECHOM, YTO MPOUCXOAUT B HAYKE U MUPE, B KOTOPOM MBI KUBEM.
3. http://chemistry-chemists.com/index.html. OnekTpoHHBIN KypHAIT « XUMUKH
Y XUMHUSD», B KOTOPOM TMPEJCTABIICHBI OMBITHI 10 XUMUU U 3aHUMATEIIbHAs
uH(OpMaIus, TTO3BOJISIFOIINE YBIIEYh YUSHUKOB SKCIIEPUMEHTAITBHON YaCThIO
npeaMera.

4. http://c-books.narod.ru. BceBo3aMoxkHas nuTepaTypa o XMMHH.

5. http://www.prosv.ru/. IlocoOus s yqammxcsi, B TOM YUCJIE JIs TOJTOTOBKU
Kk utoroBoit arrecranuu (OI'D u EI'D), MmeToauueckue mocoous 1isl yauTenen,
Hay4YHO-TIOMYJIsIpHAst INTepaTypa Mo XUMUH.

6. http://1september.ru/. XKypHan npeaHazHaueH HE TOJIBKO JJIsl yUUTEIICH.

B néM nipeacTaBiieHo 00JIbII0€ KOJUYECTBO PA0OT YUYEHHUKOB, B TOM YHUCTIE
HCCIIEI0BATENbCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuil IKOJIBHBIN TOPTa
CO CChUIKaMHU Ha 00pa30BaTeNbHbIE CATHI IO XUMUHU.

8. www.periodictable.ru. COOpHUK cTaTell 0 XUMHUYECKUX DJIEMEHTAX,

HHHIOCTpHpOBaHHBIfI OIIMCAHUEM IKCIICPUMCHTOB
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