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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 XMMHM Ha YPOBHE OCHOBHOrO 0OIIEro o00Opa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHWI K pe3yJbTaTaM OCBOCHUS OCHOBHOU
o0pa3oBaTenbHON MPOrpaMMbl OCHOBHOT'O 00IIIET0 00pa30BaHuUsl, MPEICTaBICHHBIX
B ®I'OC OO0, a Takxke Ha OcCHOBe QeaepanbHON pabodeil mporpamMmbl
BOCIIUTAHUS U C YYETOM KOHIICTIIUU MPENOJIaBaHUsl Y4EOHOTO MpeIMeTa « XUMHUS
B 00pa3oBarenbHbIX opranu3zanusx Poccuiickoin @enepanuu.

[Iporpamma mo xumum Aa€T TPEACTaBICHHUE O IIENSIX, OOIIEW cTpareruu
oOy4eHusi, BOCHUTaHUS U PAa3BUTHUS OOY4YAIOIIMXCA CPEACTBAMU Yy4eOHOTO
npeameTa, yCTaHaBIMBAET o0s3aTeNnbHOe IPEAMETHOE COJIEpKaHMeE,
npeaycMaTpuBaeT paclpeielieHue €ro Mo KiaccamM M CTPYKTYpUPOBAaHHE MO
pazzienaM MU TEMaM MPOrpaMMbl MO XUMHUHU, OMNPENENACT KOJIWYECTBEHHBIE H
KAueCTBEHHbIEC XapaKTEepUCTUKU COZIepKaHMUS, PEKOMEHAYEMYIO
MOCJIEN0BATENBHOCTh  M3YYEHHUSI XHMHU C YYETOM  MEKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBsI3€H, JIOTMKM y4eOHOro mpolecca, BO3PACTHBIX
0COOCHHOCTEH  OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTH MpeaMera st
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTEIbHOU
IpOrpaMMbl HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a Takxke TpeOOBaHMM K
pe3yJibTaram 00yuYeHHs] XUMUU Ha YPOBHE II€JIEH U3yUueHUsl IpeaMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IO3HABATEIbHOU JEATENHOCTU OOYYalolerocs IO OCBOCHUIO
y4e0HOTO COJIepKaHUSI.

3HaHWEe XWMHH CIYXUT OCHOBOM [isi (OPMHPOBAHUS MHUPOBO33PEHUS
oOyyaromierocsi, ero npejcTaBiIeHUN O MaTepUaTbHOM E€IMHCTBE MHUpPA, BAXKHYIO
posib urpatoT GopMUpPyEeMble XUMHUEW MTPEACTaBICHUS O B3aWMOIPEBPAIICHUSIX
SHEPTUH U 00 DBOJIONWU BEIMIECTB B MPHUPOJC, O MYTAX PEHICHUS TI00aTbHBIX
npoOJjieM yCTOMYHMBOTO PAa3BHTHS UYEIOBEUECTBA — CBHIPbEBOM, JSHEPrEeTHUYCCKOM,
MUIIEBOM U KOJOTUYECKON O€30IacHOCTH, MPOOIIEM 3paBOOXPAHEHHUSI.

N3yuenue xumumu:

CIIOCOOCTBYET  pealu3allid  BO3MOXKHOCTEH /IS CaMOpa3BUTUSI U
dbopMHUpOBaHUS KYJIBTYpPHI JIMYHOCTH, €€ 001IeH 1 (PYHKITMOHAIEHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (pOpMUpOBAHUE MBINUICHUS M TBOPUYECKUX CIIOCOOHOCTEH
oOydJaronuxcsi, HaBBIKOB HMX CAMOCTOSITEILHOW  Y4eOHOW  JesITeNIbHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCJIEJOBATEIbCKMX YMEHHM, HEOOXOJMMBIX KaK B
MOBCEIHEBHOM XKU3HU, TaK U B MPO(HECCUOHATBHOMN eI TEIbHOCTH;

3HAKOMHUT CO CHENMU(UKON HAyYHOTO MBIIIUICHUS, 3aKJIaJbIBa€T OCHOBBI
LEJIOCTHOTO B3IJISIIa HA €UHCTBO MPUPOABI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B GOpMHUPOBAHUU €CTECTBEHHO--HAYYHON IPaMOTHOCTH 00YyYaIOLUuXCsl;



croco0cTByeT (HOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJIOTHYECKOE
00pa3oBaHUE O0yJArOUTUXCSI.

JlanHbie HampaBlieHUS B OOYYCHHHM XUMHH OOCCIECYMBAIOTCS CHEIU(PUKON
COJCp)KaHUsl  y4yeOHOTO  NpeAMETa, KOTOpPbIA  SIBISIETCS  IE€JarorMuecKu
aJanTHPOBAHHBIM OTPa)KEHHEM 0a30BOM HAyKU XMMHUHU Ha ONpe/IeIEHHOM dTare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00I1I€eT0 00pa30oBaHUsl OPUCHTUPOBAH Ha
OCBOCHHE OOYYArONIUMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHSATUNA XWMHUH, OCHOB
HEOPraHMYECKOM XHMHM W HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX TMOHSITUN
OPraHUYEeCKON XUMHUH.

CtpykTypa coaepkaHus MPOrpamMMbl MO XUMHUU CPOpPMHpPOBaHA HA OCHOBE
CHCTEMHOIO mnojaxona kK €€ m3ydeHuro. CoaepKaHUE CKIAAbIBACTCS U3 CUCTEMBI
MTOHATHN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbBI TOHITHUI O XUMHUYECKON
peakiuu. OO0€ 3TH CUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO TPHUHIUITY
MOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX IPEIACTABICHUM
Pa3HOrO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YY€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /1. 1. MeHnneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHUSI O CTPOCHUHU aTOMa U XUMHYECKOU CBA3H;

— TpeACTaBICHUM 00 HIEKTPOJUTHYECKOW JUCCOLMAIMU BEIIECTB B
pacTBOpax.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE OSMIIUPUYECKH
MIOJTYYCHHBIX U OCMBICIICHHBIX (DAKTOB, PA3BUBAIOTCS MOCJICIOBATEIHHO OT OJTHOTO
YPOBHSI K JIPyroMy, BBITIOJNHSS (QYHKIUKA OOBACHEHHS] W MPOTHO3UPOBAHUSA
CBOMCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOrO MPUMEHEHUS U TOIYy4YCHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHne mporpaMmbl 1O XHMHH CIIOCOOCTBYET  (hOPMHUPOBAHUIO
MIPEJCTABJICHNUS] O XUMHAYECKON COCTABIISAIOLICH HAYYHOM KapTUHBI MHUPA B JIOTHKE
e€ CHCTEMHOM NpUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO H
METOJIaM TO3HAaHWsI B Hayke. M3ydeHHe XUMHHM MNPOUCXOJIUT C TPHUBICUCHUEM
3HAHMM W3 paHee W3YYEHHBIX Y4YeOHBIX MnpeaMeToB: «OKpykKarooluid MUp»,
«buonorus. 5-7 knacce» u «Pu3nka. 7 KiIaccy.

[Ipu wu3ydYeHMM XUMHUU TNPOUCXOAUT (QOpMUpPOBaHUE 3HAHUN OCHOB
XUMHUYECKOW HAyKu Kak 00JJaCTU COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUUYECKOU
NEATEIBHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOHM KYJBTYPHI.
3amaya y4eOHOro mnpeaMera COCTOMT B (POPMHUPOBAHUMU CHCTEMBl XMMHUYECKHX
3HAHUN — Ba)KHEUIINX (PaKTOB, IMOHATHH, 3aKOHOB U TCOPETUUYSCKHUX ITOJOKCHHM,
JOCTYITHBIX 00OOIICHHIT MHMPOBO33PEHUECKOr0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHNM K HAy4YHBIM METOJaM T[IO3HAHUS TPU H3YYEHUU BEIIECTB U
XUMUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATENbHBIX YMEHUN U
UX TPUMEHEHWH B Y4eOHO-IIO3HABATCIIBHOW M YYEOHO-HCCIIEI0BATEIbCKON
NESATENHPHOCTH, OCBOCHHMHM TIPABMJI OE30MacCHOTO OOpaIlleHHs C BEIIeCTBAMH B
ITOBCEHEBHOM KU3HMU.

[Ipu M3yueHun XUMUU HA YPOBHE OCHOBHOTO OOIIEro 00pa3zoBaHUs Ba)KHOE
3HAYCHHE NMPUOOPEITH TaKUe 1SN, KaK:

— (dopMHupOBaHWE WHTCIUICKTYaJdbHO pPAa3BUTON JIMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY NPUHATHIO PEIICHUH,
CIIOCOOHOM aTaNTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

—  HaNpaBJICHHOCTh OOyYeHUS HA  CHCTEeMAaTHYECKOEe MPHOOIIEeHUE
0o0ydJaronmxcsi K CaMOCTOSATEILHON IT03HABATCIIBHOW JICATEIIbHOCTH, HAyYHBIM
MeTOoJaM TMO3HaHUsA, (POPMHUPYIOIMIMM MOTHBAIIUI0O M PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

— o0ecIieueHUe YCIOBUM, CIIOCOOCTBYIOMNUX MPHUOOPETEHHUIO 00YYaIOIIUMUCS
OTBITa PAa3HOOOPA3HON NEATETHHOCTH, MO3HAHUS M CAMOIIO3HAHMSI, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHIINI), WUMEIOIHUX yHUBEPCAIbHOE 3HAYCHHE IS
Pa3UYHBIX BUJIOB JACSITEIBHOCTH;

— ((dopmupoBanue oOmEed (QyHKIIMOHATBHOW W  €CTECTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM UHCJIE YMEHUNU OOBACHITH U OICHUBATH SIBICHUS
OKPY’KaIOIIeT0 MHpA, WCIOJIb3ysl 3HAHUS WU OIBIT, MOJYYEHHbIE MpPU HU3YUYEHUU
XUMUHU, TPUMEHATH WX TMPU PEIICHHH MpoOJieM B ITOBCETHEBHOW KU3HHU U
TPYZIOBOU IEATEIBHOCTH;

— ¢dopMmupoBaHHe y OOy4YaOMMXCA TyMAaHUCTHYECKUX OTHOIICHUMA,
MOHVUMAaHUS IICHHOCTH XUMHWYCCKUX 3HAHWH I BBIPAOOTKH OKOJOTHUYCCKU
1eaecoo0pa3HOro MOBEACHUST B OBITY W TPYJIOBOM JEATEIBHOCTA B IEJISIX
COXpaHEHUS CBOETO 3/I0POBBS M OKPYKAIOIIEH TPUPOTHON CPEIbL;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCTIMTAHWIO Ha OCHOBE YCBOCHHUS OOIIEYETIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpO(HIIS W HANPABICHHOCTU JAbHEUIIETO
00yueHus.

OO6miee YuCIO 4YacoB, OTBEAEHHBIX IS W3YYEHUS XUMHUU Ha YPOBHE
OCHOBHOTO 00111ero o0pa3zoBanusi, coctapiseT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 4yacoB (2 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYAIbLHBIE XUMHUYECKHE TOHATHS

[Ipeamer xumun. Posb XUMHUM B KU3HU YeJlOBEKa. XUMUSL B CUCTEME HayK.
Tena u BemecTBa. PU3NUYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSIHUE
BewecTB. [loHsTHE O MeTOAax Mo3HaHWsS B XUMHH. UHCTbIE BEIIECTBA U CMECH.
CniocoOblI pa3ieseHus: CMecei.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE BJIeMEHTbl. CHMBOJIBI XUMHUYECKUX
anemeHTOB. [IpocThie U Cl0KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyrna. BajleHTHOCTb aTOMOB XMUMHUYECKHUX 3JIEMEHTOB.
3aKOH MOCTOSHCTBAa cocTaBa BemlecTB. (OTHOCHUTENbHAas aTOMHas Macca.
OtHocuTenbHas MOJNEKyJIsipHas Macca. MaccoBasi J0Ji1 XUMUYECKOrO 3JIEMEHTa B
CO€JIMHEHHUM.

KonuuectBo BemectBa. Monb. MosnsipHas macca. B3auMocBsi3b KOJMYECTBA,
Macchl M 4YHMCIAa CTPYKTYpPHBIX €IUHUL BemlecTBa. Pacu€rel mo ¢dopmynam
XUMHUYECKUX COCTMHEHUH.

Du3NYEeCKUe U XUMUYECKHUE SIBICHUS. XUMHUYECKas peakius U €€ MpU3HaKH.
3aKOH COXpaHEHHsI MacChl BEIECTB. XMMHUYECKHe ypaBHeHUs. Knaccudbuxaius
XUMUYECKUX peaKuil (COeTUHEHNs, Pa3I0KEHUs, 3aMEIlIeHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOUW IMOCYI0H, MpaBujiaMu paboThl B J1abopaTopuu u
npuémMamMu oOpaleHus: ¢ JIabopaTopHbIM O00OpPYAOBaHUEM, U3YUEHUE U OMHUCAHUE
¢bu3nueckux CBOWCTB 00pa3lOB HEOPraHMYECKUX BEIIECTB, HaOIIOJCHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JbJa, pPacCTUpPAHHE caxapa B CTYIIKE,
KUINIEHUE U KOHACHCALUSI BOJAbI) U XUMHUYECKUX (FOPEHHE CBEUHU, MPOKAIUBAHUE
MEHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJa C KUCIOTOM) SIBIEHUN, HAOIIOIEHUE U
OMKCaHUe TPU3HAKOB MPOTEKAHUS XUMHUYECKHX peakIHil (pasiiokeHue caxapa,
B3aMMOJICUCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3joKeHHUe TMAPOKCUIA
menu (I1) mpu narpeBanuu, B3auMoJIecTBUE kele3a ¢ pacTBopoM conu meau (II),
U3y4eHHE CIOCOOOB pa3felieHusi CMEceil: C MOMOINbI0O MarHuTa, (UIbTPOBAHUE,
BbINIApUBAHUE, NUCTHILIIAIMA, XpoMaTorpadusi, MpoBeJeHUE OUYUCTKH TTOBApPEHHOU
cCold, HaOJIOJEHUE W  OINUCaHWE  pe3yJbTAaTOB  IPOBEACHHS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUsI MacChl, CO3JaHHE MOJEJIEH MOJIEKYJ
(ILIapOCTEePHKHEBBIX).

BaxHeimne npeacTaBuTe Il HEOPraHMYeCKUX BelecTB

Bo3nyx — cMmech razos. Cocras Bo3ayxa. Kuciopox — 3jieMeHT M IpocToe
BemiecTBo. Haxoknenue kucimopoga B mpupoie, (U3MUYECKUE M XUMHUYECKHE
cBorictBa (peakiuu ropenus). Oxcuabl. Ilpumenenune kuciopoma. CrocoObl



MOJIYYeHHsS] KUCTopoAa B J1abOpaTopuud W TPOMBIIUIEHHOCTH. Kpyrosopor
Kuciopoza B mpupojae. O30H — aIoTponHas MOAU(PUKALIMS KUCIOPO/a.

TernoBoit 3p(dEeKT XUMHUYECKOW peakluuu, TEPMOXUMUYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHYECKHE peaKUuuh. TOIUIMBO: yrojlb M METaH. 3arps3HCHHE
BO3/yXa, YCWJICHHE NapHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bomopon — »snemeHT M mpoctoe BemiecTtBo. HaxokaeHuwe Bomopona B
npupoae, (U3MUYECKUEe U XUMHUYECKHME CBOMCTBA, MPUMEHEHHE, CIOCOObI
nonyyeHus. Kucnorsl u conu.

Monsipabiil 00bEM ra3oB. Pacu€Thl M0 XUMUYECKUM YPABHEHUSIM.

duznueckue CBOMCTBAa BOJbl. Boma Kkak pactBoputelib. PacTBOphI.
HacelllleHHBIE M HEHACBIIIEHHBIE PAacTBOpPBI. PacTBOPMMOCTh BEIIECTB B BOJE.
MaccoBas [0Jis BELIECTBA B paCTBOPE. XUMHUUYECKHE CBOMCTBA BOJbl. OCHOBaHUS.
Ponp pacTtBOpOB B npuponae U B KU3HM 4esloBeKa. KpyroBopor BoAbl B NpUpoAE.
3arps3HeHne NpupoaHbIX BoJ. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccudukanus neopranmdeckux coenunenuit. Oxcunbl. Knaccuduxarus
OKCUJIOB:  coseoOpa3yiolue  (OCHOBHBIE, KHUCIOTHbIE, amM{OTepHbIE) U
HecosieoOpazyromue. Homenknarypa okcuaoB. Dusmdeckue M XUMUYECKHE
CBOMCTBA OKCHUIOB. [lonyuenune okcuaos.

OcHoBanusa. Knaccubukarnuss ocHOBaHUM: MIETOYM €W HEPACTBOPUMBIE
ocHoBaHus. HoMeHnknatypa ocHoBaHMil. PU3MYECKHE U XUMUYECKHE CBOICTBA
ocHoBaHuu. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucinor. @uznyeckue u
XMMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctm mertamnoB H. H. bekerosa.
[TomyyeHnue KuCnoT.

Comu. Homenknatypa cosneil. @U3NYeCKMe U XUMHUYECKUE CBOMCTBa COJICH.
[Tonydyenue coiei.

I'eneTnueckas CBsI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COETUHEHHM.

Xumuueckuit IKCnepumenm:

KAuEeCTBEHHOE OMPENEIICHUE COJEpKaHUs KUCIOpoAa B BO3yXe, MOIyUYEHHE,
coOupaHue, pacno3HaBaHME M U3YYEHUE CBOMCTB KHUCJIOpOJAa, HaOII0/IeHne
B3aMMOJICMCTBUS BEIIECTB C KHUCJIOPOAOM M YCIOBHS BO3HMKHOBEHHUS U
IOpeKpalleHusl TopeHus (moxapa), O3HaKOMJIeHHe ¢ oOpa3llaMH OKCHIOB U
OMHCAaHUEe HX CBOMCTB, MOJy4YeHHE, cOOMpaHWE, pACIO3HABAaHUE W U3y4YCHUE
CBOMCTB BOJIOpojia (TOpeHue), B3auMoJeicTBUE Bojopoaa ¢ okcugom meau (1)
(BO3MOYKHO HCITIOJIb30BAaHUE BUJIEOMATEpUATIOB), HAOIOJIeHUE OOpa3IlOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHUE OCOOEHHOCTEW pAacTBOPEHHUSI BELIECTB C
pPa3JIMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOW J10JIel pacCTBOPEHHOIO BEIIECTBA, B3aUMOJAECUCTBUE BOJBI C METaIIaMU
(HaTpueM ©  KajplueM) (BO3MOXKHO  HCIOJIb30BAaHUE  BHJIEOMATEPHANIOB),



UCCIIeJIOBaHHE O00pa3loB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaOJII0IeHNE U3MEHEHMsI OKPAaCKU MHAMKATOPOB B pacTBOpPAxX KHUCIOT U LIEJIOYEH,
u3ydyeHue B3aumozeiicTBus oxcuga menu (II) ¢ pacTBOpoM cepHON KHUCIOTHI,
KHCJIIOT C METajulaMH, PEAKUUW HEUTPAIN3aLNH, ITOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHHM, BBITECHEHHE OJHOIO METAJla IPYyTMM W3 PacTBOpa COJM, PEUICHUE
JKCIEPUMEHTAIBHBIX 3a4ad Mo Teme «BaxHeumme Kiaccbl HEOPraHUYECKHUX
COCIMHEHU).

Iepuoanuecknii 3akoH u Ilepumoamyeckass cucreMa XHMHYECKHX
jaemenToB JI. U. MengesneeBa. Ctpoenne aTroMoB. XMMHYECKasl CBSI3b.
OKHCINTETbHO-BOCCTAHOBUTEILHbIE PEAKIMHU

IlepBple MONBITKM KiIacCU(PUKAIMM XUMHUYECKUX d3JeMeHTOB. [lonsTHe o
IpyNIax CXOJHBIX 3JEMEHTOB (LIEJOYHBIE W IIEJTOYHO3EMEJIbHbIE METaJLIbl,
raJIoreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpblE 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUAPOKCUIBI.

[lepnoanueckuii 3akoH. [lepuoanueckas cucTeMa XUMHUYECKUX 3JIEMEHTOB /I,
N. Mengeneesa.  KopoTkonepuonHas W JJIUMHHONEpPUOAHAs  (QOpMBI
[lIepnoanueckon cucrembl xumuueckux diemeHToB Jl. Y. Menaeneesa. [lepronasl
u rpynnbl. DHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
IPYIIIBI 3JIEMEHTA.

Crpoenue aromoB. CoctaB aTOMHBIX siaep. M3oTonsl. DnekTpoHsl. CTtpoeHue
ANIEKTPOHHBIX ~ 000JI0YEK AaTOMOB TMepBbIX 20 XUMHUYECKHX DJIEMEHTOB
[lepnonmueckonn cucremnl [[. 1. MenneneeBa. XapakTepucTUKa XHMHYECKOTO
AJIEMEHTA IO ero noyoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAIINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IIEpUOAaM.

3nauenue [leproanueckoro 3akoHa u [leppoanveckoil CUCTEMbI XUMHYECKHUX
JJIEMEHTOB Ui pa3BUTHs Haykh MW npaktuku. . M. MenneneeB — yd€Hbli H
IrPaKIAHUH.

Xumnueckass cBs3b. KoBaneHTHast (HOJSpHAass W HEMOJIApHAsl) CBSA3b.
DIIEKTPOOTPULIATENBHOCTh XUMUYECKUX AJIEMEHTOB. IOHHAs CBA3b.

Crenenp  okucneHus.  OKUCIUTEIBHO--BOCCTAHOBUTEIIBHBIE — PEAKIIUU.
[Ipoueccol okucaeHUs U BOCCTAaHOBJIEHHS. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuit IKcnepumenm:

U3ydyeHrne oOpas3lOB BELIECTB METAUIOB M HEMETAJUIOB, B3aWMOJAEHUCTBHE
TUAPOKCUIA LHMHKA C PACTBOPAMHU KHUCJIOT M UIEJNOYEH, INPOBEICHUE OIBITOB,
WUIIOCTPUPYIOIIMX ~ NPUMEPBI  OKHUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropeHue, peakiyu pa3ioKeHUs, COCAUHEHNUS).

Mesicnpeomemmuoie cea3u



Peannzanust MeXOpeAMETHBIX CBSI3€M MpU W3YyYEHUM XHMHUU B 8 Kiacce
OCYILIECTBJISIETCS 4epe3 MCIOJIb30BaHUE KaK OOIIMX eCTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUH, SBISIONIUXCS CUCTEMHBIMU JUISl OTACJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LINKJIA.

OO0mme ecTecTBeHHO--HAYYHbIE TIOHITHS: HAyYHbIN (aKT, TUTIOTE3a, TEOPHs,
3aKOH, aHaJu3, CHUHTE3, KiIaccuukanusa, TM[epuoAUYHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3BMEPEHUE, MOJICIIb, SIBIICHUE.

®dusnka: MaTepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIU],
W30TOIIbI, PAJANOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUECKHUIN 3aps]i, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHUE BEIECTBA, Ta3, (PU3WYECKUe BETUUYUHBI, €IUHHIIBI
U3MEPEHUS, KOCMOC, ITAaHETHI, 3BE311bI, COHIIE.

buonorus: dorocuntes, apixanue, ouocdepa.

l'eorpadus: armocdepa, rugpochepa, MHUHEPANbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XUMHYeCKasi peaKkus

[Tepnonnueckuit 3akoH. Ileproanueckas cucteMa XUMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CrpoeHue aToOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB
XUMHUYECKUX DJIIEMEHTOB TMEPBBIX TPEX NEPUOAOB, Kalus, Kalabluid M UX
COCAMHEHU B COOTBETCTBUM C MOJIOKEHUEM »3JIEMEHTOB B Ilepmoamueckoi
CHUCTEME U CTPOCHHEM UX aTOMOB.

CtpoeHue BemiecTBa: BHAbl XMMHUYECKOM CBSI3U. THIBI KPUCTALIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKH U
BHJla XUMHYECKOU CBS3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKHX BeEIIeCTB. XUMUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IUYHBIM KJaccaM HEOPraHUYECKHUX
COCMHEHU, TEeHETUYECKas CBSI3b HEOPTaHUUECKUX BEIIECTB.

Knaccudukanys XuMuaecKuX peakivii Mo pa3IndHbIM MpU3HAKaM (110 YUCITY
U COCTaBy YYaCTBYIOIIMX B PEAKIMH BEHIECTB, MO TeIuioBOMYy 3¢ deKTy, 1Mo
W3MEHEHUIO CTENEHEeW OKMCIICHUS XMMHUYECKHX AJIEMEHTOB, IO 0OpPaTUMOCTH, IO
y4acTHIO KaTajau3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIINH, TEPMOXUMHUUECKUE
ypaBHEHUS.

[Tonsitue o ckopoctn xumMuueckou peakiuu. [loHsTne 00 00paTUMBIX U
HEOOpAaTUMBIX XMMHYECKUX peakuusix. [IoHsTHEe 0 rOMOTeHHBIX U TeTepPOreHHBIX
peakuusx. [lonstue o karanuse. [lonsTne 0 XumMuyeckoM paBHoBecuu. DakTopswl,
BIIUSAIONIME HAa CKOPOCTh XMMHUYECKOW pEaKIUU M TOJIOKEHHUE XHUMHYECKOIO
PaBHOBECHSI.

OKHCIIUTETbHO-BOCCTAHOBUTENIFHBIE  PEAKIMK,  AJIEKTPOHHBIN  OajaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBLHOMN peaKkuuu. CocraBnenue ypaBHEHUI



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIUMH C HCMIOJb30BAHUEM  METOJIa
AJIEKTPOHHOrO OanaHca.

Teopus ANEKTPONUTUIECKON TUCCOUMUALMU. DIIEKTPOJIUTHI U HEDJIEKTPOJIUTHI.
Katnonsl, annonsl. MexaHu3M AHCCOLMAIMK BEIIECTB C Pa3IMYHBIMU BUJAMHU
XxuMudeckoit csizu. CteneHs aucconuanuu. CHUIbHBIC U CIA0bIE SJIEKTPOJIUTHI.

Peakiiuu nonHoro oomMeHa. Y cioBusi MpOTEKaHUs PEaKIMii HOHHOTO OOMEHa,
MOJIHBIE M COKpaIlI€HHbIE HMOHHBIC YypaBHEHHUs peakiuii. CBoOWCTBa KHCIOT,
OCHOBAaHMMI W cCOJEd B CBET€ MPEJICTAaBICHUA OO0 BIEKTPOIUTHUYECKOU
nucconuannu. KauecTBeHHbIE peakny Ha MOHBL. [IOHSITHE O TUAPOIIN3E COJIEH.

Xumuueckuii IKcnepumenm:

O03HAKOMJIEHUE C MOJEJSIMU KPUCTALIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAJUVIOB M HeMeTauioB (rpadura W anMasa), CIOKHBIX BEIIECTB
(xJopuma HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMUMHUYECKOW peakiuu
OT BO3JICUCTBUS PA3NHYHBIX (PAKTOPOB, HCCIEIOBAHHUE DJIEKTPOMPOBOIHOCTU
pacTBOpOB BEUIECTB, Mpollecca AUCCOLMALMU KHUCIOT, WIEJIOYEeld H  COJIeH
(BO3MOXXKHO  MCIMOJB30BAHME BUJEO MaTEpPHAIOB), IMPOBEACHHE  OIMBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKaHUs  peakluii HMOHHOro  OOMeEHa
(oOpa3oBanme oOcaaka, BBIIEJICHUE Tas3a, oOOpa30BaHWE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3iioKeHUsl, COEUHEHHS), paClO3HABAHUE HEOPTaHUYECKHUX
BCIIECTB C TIOMOINBIO KAUYEeCTBEHHBIX pEaKkIMi Ha HOHBI, pEIIeHUe
AKCIEPUMEHTAJIbHBIX 33]1a4.

HeMeTaJibl U MX COeIMHEHU S

OO6mrast xapakTepucTuka rajaoreHoB. (OCOOCHHOCTH CTPOEHUSI AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3NUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMHMUYECKHE CBOWCTBA Ha MpUMEPE  XJopa
(B3aMMOJICIICTBUE C MeETaJUlaMHM, HEeMeTajulaMu, IIeJo4yaMu). XJIOPOBOJOPO/I.
ConsiHasg KHCIIOTa, XUMHUYECKHE CBOMCTBA, IMOJydeHHe, NpumeHeHue. JlelicTBue
XJIOpa U XJOpPOBOAOPOJA Ha OPraHU3M YeNOBEeKa. BakHelmme XJIOpUAbl U X
HaxO0XXJICHUE B TIPUPOJIE.

Ob6mas xapakrtepuctuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHue W (pu3myecKkue CBOMCTBA
MIPOCTHIX BEHIECTB — KUCIOPOAa U Cephbl. AJIOTPOITHBIE MOAN(DUKAIIMN KUCIOPOa
U ceprl. Xumudeckue cBoiicTBa ceprl. CepoBoOpO, CTpoeHHE, (PU3HUECKHE U
XuMHU4Yeckue cBorcTBa. OKCUABI Cepbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnas kucinora, Qusnueckue U XHUMHYECKHE CBOMCTBa (0o0mIue Kak
MPEICTaBUTENA Kjacca KHCIOT W crhenupuieckne). XHUMHUYECKHE pPEaKIuy,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOcO0a MOJYYEHUS CEPHOM KHCIIOTHI.
[Ipumenenue ceproi KUCIOThl. COMM CEpHOM KUCIIOThI, KAUECTBEHHAs pEaKlMs Ha



cynbdar-uon. Haxoxxnenue ceppl u e€ COEAMHEHUN B MPHUPOJEC. XHUMHUUYECKOE
3arpsi3HEHHE OKPY’KAIoIIel cpefbl COCAMHEHHUSIMU Cepbl (KUCIOTHBIE IO,
3arps3HEHHUE BO3yXa U BOJOEMOB), CIIOCOOBI €r0 MPEAOTBPAICHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEPHBIE CTENIEHU OKHUCICHHs. A30T, PAaCHpPOCTPAHEHHE B MPHUPOJIE,
busnueckre u XuMHUeckue cBoiicTBa. KpyroBopor azora B npupojie. AMMHUaK, €ro
dbu3uYeCcKre U XUMUUECKHE CBOMCTBA, MojlydeHue u npumeHnenue. Coau aMMOHMUS,
X GU3HYECKUE U XUMUYCCKHE CBOWCTBA, MpUMEHEeHHE. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THasl KHUCJIOTa, €€ TOJNy4YeHHe, (U3UIECKUE M XUMUYCCKUE
cBOMCTBa (00mME Kak TMPEACTABUTENsI Kiacca KUCIOT W CHenuduyeckue).
Ucnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KayeCTBE MMHEpAJIbHBIX
yaoOpeHuil. XuMHUECKOE 3arps3HeHUE OKPY Karollel Cpe/ibl COSTUHEHUSIMUA a30Ta
(KUCIIOTHBIE MOXJW, 3arpsi3HEHUWE BO3AyXa, MOYBBI W BoaoéMoB). Docdop,
ajuoTpornabie Momudukauu Gocdopa, puznyeckue M XUMHUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u dbochopHas kuciaora, pU3MIECKUE U XUMHUIECKUE CBOMCTBA,
nonyuenue. Mcnonap3oBanue GpocdaToB B KaYECTBE MUHEPAIbHBIX YIOOPEHUH.

Ob6mas xapakrtepuctuka 31emMeHTOB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapakKTEpPHbIE  CTENEHU  OKHUCICHHUS.  YTIEepoJd,  aJUIOTPOIIHbIC
MOAU(PUKAIIMKA, PACIPOCTpaHEHUE B TpHpoAe, (Pu3NYecKkue U XUMHUYECKUE
cBoiicTBa. AncopOuus. Kpyrosopot yriaepona B npuponae. OKCUIbI yriiepoaa, ux
du3nUeckue W XUMHUYECKHE CBOMCTBA, JCHCTBHE Ha JKUBBIC OpPTaHU3MEI,
MOJIyYEHUE U TMPUMEHEHHUE. DKOJIOTHYECKHE MPOOJEMBbI, CBA3AHHBIE C OKCUJIOM
yriepoaa (IV), rumore3a riao0albHOrO TMOTEIJICHUS KIMMAaTa, NapHUKOBBIM
addexr. YrompHas Kuciaora U €€ coym, uX (PU3NUEeCKne U XUMHYECKHUE CBOMCTBA,
nojiyueHue W mnpumeHeHwe. KauecTBeHHas peakuuss Ha KapOOHAT-MOHBI.
Hcnons3oBanue kapOOHATOB B OBITY, MEJIUIIMHE, MPOMBIIIICHHOCTH U CEJIbCKOM
XO35MCTBE.

[TepBoHavasibHBIE TOHATHA 00 OPraHUYECKHUX BEIIECTBAX KaK O COCIMHECHUSIX
yriepoja (MeTaH, 3TaH, dTUJIEH, alleTHIICH, TaHOJI, TJIULEPUH, YKCyCHAs! KUCIIOTa).
[IpupogHbie WCTOYHUKH YIJICBOJOPOJOB (Yrojib, TPHUPOAHBIA Tra3, HEePTh),
OPOAYKThl UX mepepaboTku (OE€H3UH), UX POJb B OBITY M MPOMBILIIEHHOCTH.
[TonsiTne 0 OMOOTUYECKH BaXKHBIX BEIIECTBAX: JKUPAX, OCNKaX, YIIIEBOIaX — U UX
poii B OKM3HM 4eNOBeKa. MarepualbHOE €JIMHCTBO OPTraHUYECKUX W
HEOPraHUYECKUX COCTUHEHUH.

KpeMHuii, ero ¢usnyeckue W XHMHYECCKHE CBOHCTBA, IIOJyYCHHUE U
npumenenne. CoequHeHuss KpeMHusi B mpupojse. OOuiue mnpeacTaBieHus 00
okcuae kpemuus (IV) u kpemHueBor kuciaore. CHIMKaThl, UX HCHOJIb30BaHUE B
ObITYy, B IIPOMBIIIUICHHOCTU. BakHelline CTpOUTENbHbIE MaTepHalbl: KEPAMHKA,



CTEKJIO, LIEMEHT, 0eToH, *keje300eToH. IIpobiemMbl 6€30macHOr0 MCIOIb30BAHUS
CTPOUTENBHBIX MATEPUAIIOB B IOBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHHE 00pa3I0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSIHOW KHUCIIOTHI,
IIPOBEJICHNE KAYE€CTBEHHBIX PEAKIIUN Ha XJIOPUJI-MOHBI U HAOIIIOICHHE MPU3HAKOB
UX TPOTEKAHMsSI, ONBITHI, OTpaKalIIue (QU3NYECKHUE M XUMHUYECKHE CBOMCTBA
rajoreHoB M HUX COCIWHEHHH (BO3MOXXHO HCIIOJIb30BAaHUE BHUACOMATEPHAIIOB),
O3HAKOMJIEHHE C O0Opa3naM XJIOPUJOB (TajJOr€HHIOB), O3HAKOMJICHHE C
oOpazuamMu  cepbl W €€  COCOUHEHHSIMU  (BO3MOXHO  HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), HAOIIOCHHE TIpoliecca OOyTIMBaHUs caxapa Ioj JACHCTBUEM
KOHLICHTPUPOBAHHON  CEPHOM  KHUCJIOTBl, M3YYEHUE XHMHYECKUX CBOMCTB
paz0aBIeHHON CepHOM KUCIIOTHI, MPOBEICHUE KaueCTBEHHON peaKIluu Ha CyJibdar-
MOH U HaONIOJICHWE Mpu3HaKa €€ MPOTEKaHMs, O3HAKOMIJICHHE C (DU3UYECKUMU
cBoiicTBamMu azora, (ochopa W HX coeAMHEHUH (BO3MOXXHO HCIIOIH30BAHUE
BUJIEOMATEPUAIIOB), 00pa3iaMu a30THBIX U (HOchHOPHBIX yI0OpEeHUH, MoIyUyeHue,
coOupaHue, pacno3HaBaHME€ M HU3YYEHUE CBOWCTB amMMHUaKa, IPOBEJICHUE
KAueCTBEHHBIX pEeakIuii Ha MOH aMMOHUS U ¢GochaT-uOH U U3YyUYECHHE MPU3HAKOB
UX IIPOTEKAHHUs, B3AMMOIEUCTBAE KOHLIEHTPUPOBAHHON a30THOM KHCIIOTBI C MEBIO
(BO3MOKHO VCIIOJIb30BAHUE BUJIEOMATEPUAIIOB), U3y4EeHUE MOJIEIIer
KPUCTANIMYECKUX PEIETOK anmasza, rpadura, ¢yiiepeHa, O3HAKOMIIEHHE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJyYe€HUE, COOMpaHue, pacrno3HaBaHUE U U3YUCHUE
CBOWMCTB YIJIEKHCIIOTO Tra3a, MPOBEJCHUE KAaUeCTBEHHBIX pEaKlMil Ha KapOOHAT U
CUJIMKAT-UOHbl W H3yYEHUE TMPU3HAKOB HX TMPOTEKAHUs, O3HAKOMJIEHHUE C
NPOAYKIMEN CHUJIMKATHOM TMPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3aJ1a4 o TeMe «BakHelre HeMeTauIbl U UX COeIUHEHUSY.

MeTaJibl 4 MX COeIMHEHU S

OO6mrast xapaKTepUCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nosiokeHuss B llepuommueckor cucreme xumuuyeckux snemeHroB [, .
MenneneeBa u ctpoeHusi atomoB. CTpoeHue MeTauioB. MeTtaimndeckas CBsI3b U
METAJUTMYECKasl ~ KpUCTa/UIMUecKas  pemeTka.  DJICKTPOXUMHUYECKUN Pl
HanpspKeHU MeTaiuioB. OU3NYecKne U XMMUYECKHE CBOWCTBa MeTayioB. O0mue
CrocoObI TMOMy4YeHus: MeTauioB. [loHSATHE O KOpPpO3UM METauioB, OCHOBHBIC
crocoObl 3amuThl X OT Kopposuu. CriaBbl (CTallb, YyTyH, AIOPATIOMUHUH,
OpoH3a) U X MPUMEHEHHUE B ObITY W MPOMBIITIICHHOCTH.

[Ilenouynsie MeTambl: nonoxkenue B [lepronuueckoil cucTeMe XUMUYECKUX
anemeHToB . . MenaeneeBa, CTpoO€HHME MX aTOMOB, HAaXOXKJIEHUE B IPUPOIE.
duznyeckue ¥ XMMHUYECKUE CBOMCTBA (HA mpumMepe HaTpusi U Kanus). OKcumsl u



TUAPOKCUABI HATpusi W Kaius. [IpuMeHeHHe IIEeNOYHbIX METaUIOB M HX
COE€IMHEHU.

IIlenouyHO3eMeENIbHBIE METaJIbl MarHui MW KaJdblMK: MOJOXXCHHUE B
Ilepnoguueckon cucreme xuMmuueckux 3yeMeHToB [[. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJAeHUE B Ipupoae. PU3nyecKkne 1 XMMUYECKUE CBOMCTBA MarHus
U Kanplusa. Baxseiive coeauHEHHS Kaiblusg (OKCUJ, THUIPOKCHUA, COJIH).
XKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJFoMUHUI: TIOJI0)keHUE B [leproinueckor cucTeMe XUMHYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHue aTroma, HaxoKJIE€HHE B mpupone. Pusndeckue u
XUMUYECKHUE CBOMCTBA altOMUHMS. AMGPOTEpHBIE CBOMCTBA OKCUAA W THIAPOKCHIA
ATIOMUHUSL.

Kenezo: nonoxenue B [lepuoguueckoi cucreme XMMUYECKUX 3J€MEHTOB /1.
N. MenneneeBa, CTpOEHHME aToMa, HaXOXKICHHE B npupone. PU3NUYECKHE H
XUMHYECKHE CBOMCTBa kene3a. OKCuabl, THAPOKCHUIbI U coiu kene3a (1) u xenesa
(IIT), ux cocraB, CBOMCTBA U MOJTYy4YCHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE ¢ o0pasllaMud METAIOB U CIUIABOB, UX (PU3MUECKUMHU
CBOMCTBaMHU, U3YUYEHHE  PE3YJbTaTOB  KOPPO3UH  METALIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJCHUCTBHUS OKCHIA
KalbllUd W HATpUs C BOJOW (BO3MOXKHO MCIOJB30BAHUE BHIEOMATEPHAIIOB),
MCCJIEJOBAHUE CBOMCTB KECTKOM BOJIBI, MPOLIECCA TOPEHUS XKee3a B KUCIOPOIE
(BO3MOXKHO  HCMOJIb30BAHWE  BUJIEOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
KAQUECTBEHHBIX PEAKIM{d HA WOHBI: MarHus, KajabLHs, ATIOMUHUS, [IUHKA, JKEJe3a
(I1) u xenesa (III), mequ (II), HabnrogeHNE M OMUCAHUE TPOIIECCOB OKPAIIUBAHUS
IUITAMEHU HWOHAMHU HaTpHsl, Kaldusl W KaJlblus (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPUATIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THMAPOKCUAA ATFOMUHUS
Y TUJIPOKCHUJA [IMHKA, PEHICHHE SKCIEPUMEHTAIIBHBIX 3aJ1a4d Mo TeMe «BakHeunmmue
METAJUIBI U KX COCTUHEHUSY.

XUMHA U OKPYKAKIIas cpeaa

BemectBa m Marepuansl B IMOBCEIHEBHOW JKM3HM 4YelioBeKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMHUUYECKUX peakiuil B ObITy. [lepBas momoinpb npu
XUMHUYECKUX 0KOTax U OTPABIICHUSAX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouled cpeinl (MpeaeiabHasl I0MyCTUMAast
KOHIIeHTpalus BemecTs, aanee — [1/IK). Ponbs xuMuu B pemieHnn 3KoJI0ruueckux
npoosieMm.

Xumuueckuii IKcnepumenm:

u3yueHue oOpaslloB MaTepUajioB (CTEKJIO, CIUIABbI METAJIOB, MOJIMMEPHBIC
MaTepualbl).

Mescnpeomemmnuie ceasu



Peanuzanus MeXnpeIMETHBIX CBs3ed NpU M3yYeHUM XUMHM B 9 Kiacce
OCYILIECTBJISIETCS 4Yepe3 HCIOJb30BaHWE KaK OOMIMX €CTECTBEHHO-HAYYHBIX
NOHATUMN, TaK U TIOHATUH, SBISIFOIIMXCS CUCTEMHBIMH JJISI OTJICIBHBIX MPEAMETOB
€CTECTBEHHO--HAyYHOTO IHKJIA.

OOmue ecTecTBEHHO-HAyUHble MOHATHSA: Hay4YHBIH (PaKkT, TMIIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, KJIacCU(pUKALMs, TEePUOAUYHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJCTUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHUE, MapHUKOBBIN
3 deKT, TEXHOIOTUsI, MaTEPUAIIBI.

dusmuka: Mmartepus, aToOM, O3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHI,
U30TOIbI, PAAUOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUN 3apsij, NPOBOJHUKH,
MOJIYIPOBOJTHUKH,  JIUAJICKTPUKHU, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIEeCTBa, T'a3, paCTBOP, PACTBOPUMOCTh, KPUCTAJUITMYECKAs
pemérka, CruiaBbl, (U3MUYECKHE BEIMYMHBI, €AMHULIBI W3MEPEHUs, KOCMUYECKOEe
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COJHIIE.

buonorusi: dorocunTes, npixanwe, Ouocdepa, PKOCUCTEMA, MHUHEPATHHBIE
yA00pEeHHs, MUKPO3JIEMEHTBI, MAKPO3JIEMEHThI, TUTATEIbHbIE BEIIECTBA.

I'eorpadusi: armocdepa, rugpochepa, MHUHEpANbl, TOPHBIE TOPOBI,
M0JIC3HbIE UCKOIAeMbI€, TOTIJIUBO, BOAHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIngHOCTHBIE PE3yJbTAaThl OCBOCHHS IPOTPAMMbl OCHOBHOT'O OOIIETo
00pa3oBaHUsl JTOCTUTAIOTCS B XOJi¢ OOy4YeHUs XUMHUHM B €IMHCTBE Yy4eOHOU U
BOCIIUTATEJIbHOM JIEATEIbBHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUUCKUMU
COIMOKYJIBTYPHBIMU UM JyXOBHO-HPAaBCTBEHHBIMH II€HHOCTSIMH, MPHUHSITHIMU B
o0IllecTBE MpaBWIaMH M HOPMaMHU TOBEACHUS M CIIOCOOCTBYIOT IIporeccam
CaMOITO3HAHUS, CAMOPA3BUTHUS M COLIMAIM3AIIUH O0yJarOITUXC .

JIngyHOCTHBIE ~ pe3yJbTaThl  OTPaXalrT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBaThCA  CHCTEMON TMO3UTHUBHBIX IIEHHOCTHBIX OpHUEHTAUUM U
paciIMpeHre OMbITa ICITEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) mIaTpHOTHYECKOTO BOCIIMTAHMS:

LIEHHOCTHOT'O OTHOIIIEHUS K OTEYECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY
U HAaydyHOMY HACJEIUI0, TOHUMAHUSI 3HAYCHUS XUMHUUYECKON HAyKH B >KU3HU
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOW HMH(poOpmMaiuenn o
MEePE/IOBBIX JIOCTHKEHUSX M OTKPBITUAX MHUPOBONW W OTEUECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MHpa U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHUS:

NpEACTaBICHUS O COLMAIbHBIX HOpPMax M NpaBUJiaX MEKIUYHOCTHBIX
OTHOILIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Y4eOHO-MCCIEAOBATENIbCKOM, TBOPYECKOW M JAPYTHX  BHAAX
NEeATeIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHON JEATEIbHOCTH MPH
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIbHBIX 3aJlay, BBINOJHEHUH XUMHUYECKHUX
AKCIEPUMEHTOB, CO3JaHUU YUYEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
U B3aUMOIIOMOIIM B IIpPOIEcCe OITOM YYECOHOM JESITEIHbHOCTH, TOTOBHOCTHU
OIICHMBAaTh CBOE TIOBEJCHME U IIOCTYNKA CBOMX TOBApHUILNECH C TO3UIUU
HPaBCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS MOCECTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 MIO3HAHUA:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHUYECKOW pPEakiivH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAyKHM M COCTaBJIAIOLINE
OCHOBY JIJI1 TIOHUMAaHUsSI CYITHOCTH HAyYHOW KapTHHBI MHpA, MPEJICTaBICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHSl MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKa C
MPUPOIHOM CPEJION, O POJIM XUMHUHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHbIE MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBIC I OOBACHEHHUS HAOJIOJaeMBIX IMPOIECCOB M SIBIICHHM,
MO3HaBaTEIbHON, MH(GOPMAIIMOHHOW M YWUTATENbCKOW KYJBTYpPhl, B TOM YHCIIE
HAaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMU TEKCTaMM, CIPABOYHOMU



JUTEPATYPOr, JIOCTYNMHBIMU TEXHUYECKHUMH CpEJCTBAMU HMH(POPMAIIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEHHI0O M TO3HAaHWIO, JHO003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  CaMOOOpa30BaHMIO, TMPOEKTHOM U  HCCIENOBATEIbCKON
NeSTENPHOCTH, K OCO3HAHHOMY BBIOOPY HAMPaBIEHHOCTH M YPOBHS OOy4YeHUS B
JIaJIbHEUIIIEM;

4) popMupoBaHNs KYJIbTYPbI 310POBbS:

OCO3HAHME IIEHHOCTU J>KU3HU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY
310POBbIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HHU, OCO3HAHUE TMOCJIEACTBUNA U
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aJIKOTOMs1, HAPKOTUKOB, KypeHHs),
HEOOXOJMMOCTH COONIOJIEHUs] MpaBuia 0O€30MacHOCTH TIpu  OOpalieHun ¢
XUMUYECKUMHU BEIIECTBAMU B OBITY U peabHOMN KU3HM;

5) Tpy10BOr0 BOCIMTAHMS:

WHTEPEC K MPAKTUUYECKOMY M3yUCeHUIO TTpodeccuii U Tpyia pa3InyHOTO Po/Jia,
YBOXKEHHE K TPYyAy M pe3yjbTaTaM TPYJOBOM IEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TIPUMEHEHHSI TPEAMETHBIX 3HAHMM 1O XHWMHH, OCO3HAHHBIA BBIOOD
WHJMBUAYAJIbHOU TPACKTOPUHU MPOJIOHKEHUsT 00pa30BaHUsl ¢ YUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenrHon npodeccnoHanbHON IeITSIPHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHM,
TOTOBHOCTH aJalTHPOBATHCS B TPOeCCUOHATILHON cpeie;

6) 3K0J10rN4eCKOro BOCIIUTAHMSA:

AKOJIOTMYECKU 11€JIECO00pa3HOe OTHOIIEHUWE K MPUPOJIE KaK HCTOUYHHUKY
U3HU Ha 3emJie, OCHOBE €€ CYIlEeCTBOBAHUSI, IOHUMAHUE [IEHHOCTH 3J0pPOBOrO U
Oe3omacHOro o0Opas3a >KH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3UYECKOMY M TICUXMYECKOMY 370pPOBbIO, OCO3HAHWE IIEHHOCTH COOJIOJACHUS
paBuUJl 0€30MaCHOTO MOBEICHUSI P padOTe C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YIPOXKAIOIIKNX 3JI0POBbIO U KU3HU JIFOJEH;

CIIOCOOHOCTH MPHUMEHATHh 3HAHMS, MOJIy4YaeMble MPU U3YUYECHUH XUMHH, HJIS
pelleHus 3a7a4, CBA3aHHBIX C OKPY>KaIOIIeH MPUPOAHON Cpeaon, sl TTOBBILICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJbTYphl, OCO3HAaHHUS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTMYECKUX TPOOJEM U MyTeH MX pPEIIeHUs MOCPEACTBOM METOJOB XHUMHH,
AKOJIOTMYECKOI'0 MBIILICHHS, YMEHHUSI PYKOBOJCTBOBATHCS UM B MO3HABATENIBHHOM,
KOMMYHHUKAaTUBHOW U COLMAIIBHOMN ITPAKTHUKE.

METANPEJMETHBIE PE3YJIBTATBI

B cocraBe wmeTanmpeaMeTHBIX PE3yIbTATOB BBIACIAIOT 3HAYUMBIE IS
dbopMupoBaHUsS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TMOHATHUS (3aKOH, TEOpHs,
MPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPHIC
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX TpPEIMETax W MO3BOJISIIOT Ha
OCHOBE 3HAHUU W3 ITUX MPEeIAMETOB (HOPMHUPOBATH MPEJCTABICHUE O IEJIOCTHOM



HAay4YHOW KapTHHE MHpa, M YHUBEpCaAJIbHbIC YueOHbIE JACHCTBU (ITO3HABATEIbHbBIC,
KOMMYHHUKAaTUBHBIE, PETYJSITUBHBIC), KOTOpbIe obOecreynuBarOT (OopMUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO M OCYIIECTBICHUIO Y4YEOHOM
JIEATEIILHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIEe 1eHCTBUS

Ba3oBble Jijoruyeckue AeiicTBUA:

YMEHHUSI HCIOJB30BaTh MNPHUEMBI JIOTUUECKOTO MBIIIJICHUS] TPH OCBOCHUU
3HAHUW: PACKPBIBATH CMBICI XUMUYECKUX TMOHATUM (BBIACISATHL UX XapaKTEPHBIC
MpPU3HAKU, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSTHUAMH), HUCIOJIb30BaTh
MOHATHUS JIs1 OOBSICHEHUS OTJICIbHBIX (JAaKTOB U SIBIICHHH, BRIOMpPATh OCHOBAHUS U
KpUTEpUM JUIS KIAaCCU(PUKAIMU XUMHUYECKUX BEIIECTB M XUMHUUYECKUX PEaAKIINH,
yCTaHaBJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3Y4YCHUS,
CTPOUTH JIOTUUECKUE PACCYXKJEHUS (MHIYKTUBHBIC, JEAYKTUBHBIC, TI0O aHAJIOTUH),
JIeNaTh BRIBOJIBI M 3aKJIFOUCHUS

YyMEHHE TIPUMEHSATH B TIpOIleCCe TO3HAHWS TOHATUS (TIpeAMETHBIE |
MeTanpeIMETHBIC), CAMBOJINYECKHE (3HAKOBBIC) MOJIENIH, UCTIOJIb3yEMbIE B XUMUU,
npeoOpa3oBbIBATH MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHbBIE TIPEACTaBICHUS —
XUMUYECKANA 3HAK (CMMBOJ JJEMEHTa), XUMHUYecKas ¢opMyna W ypaBHEHUE
XUMHUYECKON peakly — MPHU PEIICHUH Y4eOHO-TIO3HABATEIbHBIX 3aJ1a4, C YIETOM
ATUX MOJEIBHBIX MPEIACTABICHUM BBISIBIATH M XapaKTEPHU30BATh CYILECTBEHHBIE
MPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHUUECKUX PEAKIIUMH,
BBISIBJISITh ~ OOLIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIEACTBEHHBIE CBSI3U U
MPOTUBOPEUHS B U3yUaeMbIX MPOIIECCAX U SIBIICHUSIX.

ba3oBble uccieaoBarTe/bCKHe AeiiCTBUSA:

YMEHHUE MCIOJIb30BaTh IOCTABJICHHBIE BOMPOCHI B KAa4ECTBE MHCTPYMEHTA
MO3HAHUS, a TaKXKe B KayeCTBE OCHOBBI MJii (OPMHUPOBAHUS THUIIOTE3bI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

IPUOOPETCHHE OIBITa 110 IUTAHUPOBAHWIO, OPraHU3AlMUd W IIPOBEACHUIO
YYCHUYECKUX OKCIIEPUMEHTOB, yMEHHE HaOIoaaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTar, (opMyJIupoBaTh 000OIIEHUS U
BBIBOJIBI 10 PE3yJbTaTaM MPOBEAEHHOTO OIBITA, UCCIIEIOBAHUS, COCTABIATh OTUET
0 MpOJIeNIAaHHOM padoTe.

Pabora ¢ nndopmanueii:

yMEHHE BBIOMpATh, aHAIM3UPOBATh W HHTEPIPETUPOBATH HHGOPMAIIUIO
pa3IMYHBIX BUJIOB U (OPM IPEACTaBIEHUS, MOJy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJISIpHAsl  JIUTEpaTypa XHUMHUYECKOIO COJIEpKaHUs, CIPABOYHbBIC
nocoOusi, pecypcel WHTepHETa), KPUTHYECKH OIEHWBATh MPOTHBOPECUYMUBYIO U
HEJ0CTOBEPHYIO HH(MOPMAITHIO;



YMEHHE MPUMEHATh Pa3Iu4HbIe METOJbl U 3alpOoChl MPU MOHUCKE U OTOOpE
UHGOpPMAIlMM U COOTBETCTBYIOUIMX JIAHHBIX, HEOOXOJUMBIX Ui BBIIIOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3aJa4 ONPEIEIEHHOTO THIIA, TPUOOPETEHUE ONbITA B
o0JacT UCHOJB30BaHUS HMH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHA,
OBJIAJICHHUE KYJbTYpPOH aKTUBHOI'O UCIOJIb30BAHUS PA3IMYHbIX TOUCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMAJIbHYIO OpMY IpeACTaBiIeHUs HHPOPMALUU U
WUTIOCTPUPOBATh PpEIIaeMble 3a7aud  HECIOXKHBIMU CXEMaMu, Jharpammamu,
apyrumu popmamu rpaduki U MX KOMOMHALUAMY;

YMEHHE HCIOJb30BaTh U AaHAIU3UpPOBATh B IIpoliecce Y4YeOHOH W
UCCIIEIOBATEIbCKOM N1eATEIbHOCTH MHPOPMAIMIO O BIUSHUHU MPOMBIIIEHHOCTH,
CEJIbCKOI'0 XO3sIiCTBa M TPAaHCIOpPTAa Ha COCTOSTHUE OKPY’KAOLIEH NpUpOIHON
Cpelbl.

KoMMyHHMKATHBHBIE YHMBeEpPCAJbHbIE Y4eOHbIe 1eiCTBHA:

yMEHHs 3aJlaBaTh BOIPOCH (B XOJ€ Juanora W (WJIH) JIUCKYCCHUH) TIO
CymiecTBy  oOcyxpaemMoil  Tembl, (GOPMYJIUPOBATH CBOM  MPEIIOKECHUS
OTHOCHTEJILHO BBIIIOJIHEHUS IPETIOKEHHON 3a1auH;

YMEHUSl  NPEJCTaBIATh  MOJYYEHHbIE  pPE3yJbTaThl  IMO3HABATEIbHOU
NESATENbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJIHEHHUS] XUMHUYECKOTO SKCIEpUMEHTa (J1ab0paTOpHOTO OMbITa,
71a00paTOpHOI pabOTHI 10 UCCIEAOBAHUIO CBOMCTB BEIIECTB, yUeOHOIO IIPOEKTA);

yMeHUsI y4eOHOIro COTpYJHUYECTBA CO CBEPCTHHMKAMU B COBMECTHOM
NO3HABATENILHOM M MCCIIEIOBAaTEIbCKOM  AESATENBHOCTH  MPU  PELICHUU
BO3HUKAIOIIUX MPOOJIEeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB U COTJIACOBAHUS
no3unuil (00cyxaeHuss, OOMEeH MHEHHSIMH, «MO3TOBbI€ IITYPMbD», KOOPAUHALUS
COBMECTHBIX JCWCTBUH, OIpeNeiIeHUEe KpPUTEpPUEB IO OLIEHKE KauecTBa
BBINIOJIHEHHOM paOOThI U JPYTHE).

PeryasiTuBHBIE YHMBepCcaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO
NesITEeNbHOCTD, BHIOMPAaTh Hanbosee d3(PpPpeKkTuBHBIE CITOCOOBI pelieHusl y4eOHbIX U
NO3HABATENbHBIX 33Ja4, CaMOCTOSITEIbHO COCTaBJISATh WIM KOPPEKTUPOBATH
NPEVIOKEHHBIA AJITOPUTM JIEUCTBUM TPHU BBINOJHEHUM 3aJaHUM C Y4ETOM
MOJIyYeHUs] HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEILECTBAX M PEaKIMSIX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOI'O pE3yJibTaTa 3asBJICHHOM 1€/, yMEHHE
UCIIOJIb30BaTh M aHAIIM3UPOBATH KOHTEKCTHI, IPEJIaraeMble B YCIOBUU 33JIaHUN.

MNPEAMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMETHBIX pPe3yJbTAaTOB IO OCBOCHHUIO 005A3aTEIbHOTO
coliepKaHMs, YCTAHOBJIEHHOTO JaHHOW (denepasbHOW pabodeil mporpaMMonu,
BBIJICTISIIOT: OCBOEHHBIE OOYYarOIIMMMCS HAy4HbIE 3HAHUS, YMEHUS U CIOCOOBI



nercTBul, crnenuduUecKue IS IpeAMeTHOHM o0nacth  «XUMHUS», BHUIBI
NEATEIbHOCTH 10  MOJYYEHHID HOBOIO  3HaHWs, €ro  HWHTEpIpPETalnH,
npeoOpa3oBaHUIO U MTPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYAIIUSX.

K koHiry oOyueHnust B 8 kiiacce npeMeTHbIe pe3ysibTaThl HA 0230BOM ypOBHE

JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

[IpacKpbIBaTb CMBICI OCHOBHBIX XHMHWYECKHUX IIOHATHH: aTOM, MOJIEKYJa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpOIHAST M HEOJAHOPOHAs), BaJIGHTHOCTb, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHAash Macca,
MaccoBasi JI0JIsl XUMHUYECKOTO dJIeMEHTa B COSTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEIILHOCTh, CTENEHb
OKUCJICHMS, XMUMHUYECKasl peakius, KiaccupuKaius peakiui: peakiuu
COCAMHEHUSI, PEaKIMU Pa3JIOKEHUS, PEaKIUU 3aMElIEeHUs, pPeaKIuu
o0MeHa, PK30- U SHJIOTEPMHUUCCKHE PEAKIINH, TEII0BOM A(h(EKT peakium,
PO aTOMa, JJIEKTPOHHBIN CIOM aroma, aroMHas OpOuTalb, PaaNyC
aToma, XMMHYECKas CBS3b, MOJSPHAA U HEMOJSpPHAs KOBAJICHTHAs CBS3b,
WOHHAs CBsI3b, MOH, KATMOH, aHUOH, PAcCTBOP, MaccoBas JOJs BEIIECTBa
(mpolLieHTHAs! KOHILIEHTpAIUsi) B PpaCTBOPE;

(JMJUTIOCTPUPOBATh  B3aMMOCBSI3b OCHOBHBIX XUMHUYECKHUX TMOHATHA U
MPUMEHSTH 3TH NOHATHUA MPU OMKMCAHUM BEIIECTB U UX MPEBPALLICHUII;

[JMCIIOJIb30BaTh XUMHYECKYIO CUMBOJIUKY JIJIsl COCTaBJICHUs (HOPMYJT BEIIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKIINM;

[loMpeeNaTh BaJE€HTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COEAUHEHUSX,
CTENEHb  OKWUCIIEHUS  DJJEMEHTOB B  OWHApHBIX  COCJUHEHUSX,
MIPUHA/JIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIIACCy COEAUHEHHM IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsi3M (KOBaJEHTHasT M HOHHAs) B
HEOPTraHUYECKUX COCAUHEHUSIX;

CpackpbiBaTb cMmbica Ilepuwonnueckoro 3akona JI. WM. Mengeneena:
JEMOHCTPUPOBATh TMOHUMAHHE MEPUOANYECKON 3aBUCUMOCTU CBOMCTB
XUMUYECKUX JIEMEHTOB OT MX MojiokeHus B Ilepuoauyeckoil cucreme,
3aKOHOB COXPAHEHHUs MacChl BEILIECTB, MOCTOSHCTBAa COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO Y4YE€HUsI, 3aKOHA ABOTrajipo;

(JONMUCHIBaTh W XapakTepus3oBaTh TaOnuunyto Gopmy [lepuomamueckoii
CUCTEMbl XHMMHMYECKHUX OJJIEMEHTOB: pa3auyaTh I[OHATHS «TJIaBHas
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maneie u
OOJbIlIMEe TEPHUOJbI, COOTHOCUTH OOO3HAUEHMS, KOTOPhIE HUMEIOTCA B
tabaune «llepumomnueckass cucTteMa XuMHYeckux diemeHToB [, H.
MenpeneeBay € YHCIOBBIMM XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB



XUMUYECKUX JIEMEHTOB (COCTaB W 3apsij siipa, 00IIee YUCIO IEKTPOHOB
U pacrpeesieHle UX MO 3JIEKTPOHHBIM CII0SIM);

(kjIaccu(UUUpPOBaTh XMMUYECKHE JIIEMEHTbl, HEOPraHMYECKHE BEIECTBa,
XUMUYECKUE peakiuu (10 YMCIy W COCTaBy YYAaCTBYIOIIMX B PEAKIIUU
BEIIECTB, 10 TeTIOBOMY (D PeKTy);

(1XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA BEIECTB
Pa3IMYHBIX KJIAcCOB, MOATBEPKIasi ONMMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHHM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

[IIPOrHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT MX Kay€CTBEHHOI'O
COCTaBa, BO3MOYKHOCTH TMPOTEKAHUS XHUMHYECKUX IPEBPAIICHUI B
Pa3IUYHBIX YCIOBUSX;

[IBBIYUCISATH OTHOCUTENIbHYIO MOJIEKYJISIDHYIO U MOJISIPHYIO MacChl BEILECTB,
MacCOBYIO [IOJIF0 XHUMHYECKOTO 73jeMeHTa 1o (opMyJe COEIUHEHMS,
MacCOBYIO JIOJIFO BEIIECTBA B PAcTBOPE, MPOBOAUTH PACUETHI 11O
YPaBHEHHUIO XUMUUYECKOUN pEaKLINH;

(ITIPUMEHSTh OCHOBHbBIEC OMEPALMH MBICIUTENBHONU NEATEIbHOCTH — aHAJU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHe, CHUCTeMaTU3aluIo, KiIacCUu(uKaIuio,
BBISIBJICHUE MPUYUHHO--CJICJCTBEHHBIX CBA3EH — ISl U3YyUYECHHUS] CBOMCTB
BEIIECTB U XHUMHUYECKHX PEAKLHM, €eCTECTBEHHO-HAYyUYHbIE METO/bI
NO3HAHUSA — HAONIOJEHHE, W3MEpEHUEe, MOJCIUPOBAHUE, JKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

[IclieI0BaTh MPABUIIAM TOJIb30BaHUS XUMUYECKON MOCYAOW U J1abOpaTOPHBIM
obopymoBaHueM, a TakKe IMpaBuiaaM oOOpareHusi C BEIEeCTBAMH B
COOTBETCTBUM C HWHCTPYKIMSMH TI0 BBIMOJHEHUIO J1aOOPaTOPHBIX
XUMUYECKUX ONBITOB MO TMOJYYEHHUIO U COOUPAHHUIO Ta3000pa3HBIX
BEIIECTB (BOJIOpPOJIa M KHUCJIOPOJA), IPUTOTOBJICHUIO PACTBOPOB C
ONPEAECTEHHON MAacCCOBOW JOJIEM PACTBOPEHHOIO BEIIECTBA, TJIAHUPOBATH
U MPOBOJAUTH XUMHUYECKHE SKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB
HIeJIoYel U KHUCIOT C MOMOIIbI0 MHANKATOPOB (Jlakmyc, (eHondranenH,
METUJIOPAHX U IpyTHe).

K xonny oOyuenus B 9 kiaacce npeaMeTHbIE pe3yIbTaThl HA 0A30BOM ypOBHE

JOJKHBI OTPAXKATh CPOPMUPOBAHHOCTH Y OOYJAFOIINXCS YMEHUM:

(1pacKpblBaThb CMBICII OCHOBHBIX XUMHUYECKMX TOHATHA: XUMUYECKUN
DJIEMEHT, aTOM, MOJIEKyJla, WOH, KaTHOH, aHWUOH, MPOCTOE BELIECTBO,
CJIIO)KHOE BEUIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATENLHOCTh, CTENEHb
OKHUCIICHMS, XUMUUYECKasl peaKlusi, XUMUUYECKasi CBA3b, TEIIOBOU 3 PekT
peakuuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIICKTPOJHTHI,
HEA3JIEKTPOJIUTHI, AIEKTPOJIUTUYECKAS] THUCCOLUMAIMSA, PEAKIUH HOHHOIO
oOMeHa, KaTaJu3aTop, XHMMHYECKOE€ paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIe PEAKIUH, OKHCIUTEIbHO-BOCCTAHOBUTENIbHbBIE pPEAKIIHUH,
OKHCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIECHHE W  BOCCTAaHOBJICHHUE,
ajutoTponusi, aMm(pOTEPHOCTh, XUMHUYECKasi CBsI3b (KOBaJCHTHAs, MOHHAs,
METaJNINYEeCKas), KpHUCTAJUIMYECKass pelE€Tka, KOppo3us METAILIOB,
CIUIaBbl, CKOpPOCTb XWMHYECKOW pPEaKUWH, NPEIeIbHO JIOIMyCcTHMas
koHueHtpanusa [1/IK BemecTsa;

(MJLTIOCTPUPOBATh ~ B3aMMOCBSI3b  OCHOBHBIX ~XHMHMYECKHX TMOHATUA U
OPUMEHSTH 3TH MOHATHS MPU ONMMCAHUU BEUIECTB U UX MPEBPALICHUM;

[IMCTIONB30BaTh XMMHUUYECKYIO0 CUMBOJIHMKY U COCTaBICHUS (DOPMYIT BEILIECTB
Y YPAaBHEHUN XUMUYECKUX PEAKLINM;

1ONpPENENATh BAJICHTHOCTh U CTENEHb OKUCJIEHUS XUMUYECKUX JJIEMEHTOB B
COCIMHEHMSIX PpA3JIMYHOTO COCTaBa, NPUHAMIEKHOCTb BEUIECTB K
onpeen€éHHOMY KJacCy COEIMHEHHMH 1o (opmysiaM, BUJ XUMUYECKON
CBA3M (KOBAJE€HTHas, WOHHAs, METAJUIMYECKasi) B HEOPTraHUYECKUX
COEIMHEHMSX, 3apsi/l MOHA 10 XUMHUYECKON (QopmyJlie, XapakTep Cpenbl B
BOJHBIX PAaCTBOPAX HEOPTraHWYECKUX COCIMHEHUMN, THUIl KPUCTAJUITMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA;

‘IpackpbiBaTh cMbIca llepmomnueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHWE: OINUCHIBATh MW XapaKTEPHU30BaTh
tabnnunyio Gopmy [lepuoanueckoil cUCTeMbl XMMHUYECKHX 3JIEMEHTOB:
paznuyaTh TMOHATHUS «TJaBHas mnoArpynna (A-rpynma)y U «modoyHas
noarpynna (b-rpynna)», manble u OOJbIIME MEPUOAbI, COOTHOCHUTH
0003HaUYEeHHS, KOTOpPbIE MMEIOTCS B NEPUOAMYECKON Tabmuie, cC
YUCJIOBBIMU  XapaKTEPUCTHKAMH  CTPOCHHUS  aTOMOB  XUMHUYECKHUX
AJIEMEHTOB (COCTaB M 3apsja  sApa, o0OIlee 4YUCIO DBIEKTPOHOB U
pacmpesieieHie HMX IO JJICKTPOHHBIM  CJI0SIM), OOBICHATH 0OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB 3JIEMEHTOB M MX COEJIMHEHHI B
npeienax MaJbIX MEPUOJIOB U TNIABHBIX MOJATPYIII C YYETOM CTPOEHUS UX
aTOMOB;

fxjIaccuUUUpPOBaTh XMMUYECKHE DIIEMEHTbl, HEOPraHUYECKHE BEIECTBa,
XUMUYECKHE peakuuu (10 YUCIy U COCTaBy YYAcTBYIOLIUMX B pPEaKIUU
BEIIECTB, MO TEIUIOBOMY 3(P(EKTy, MO M3MEHEHHUIO CTENCHEW OKUCIICHUS
XUMHUYECKUX DJICMEHTOB);

(1XapakTepu3oBaTh (OMHUCHIBaTh) O0OIMME W CcHenUpUUECKHEe XUMUYECKUE
CBOMCTBAa MpPOCTBIX M CJOXKHBIX BEILECTB, MOATBEPXKIAs OMUCAHUE
OpUMEPAMH MOJIEKYJISIDHBIX W HMOHHBIX YPaBHEHUUA COOTBETCTBYIOLIUX
XAMHUYECKUX PEAKIIHM;

[1COCTaBIIATh YPaBHEHUS IEKTPOJUTUUECKON TUCCOUNALINNA KUCIIOT, IIEI0YeH
U COJIeH, MOJIHbIE U COKpaIIEHHbIC YpaBHEHUS! peaKIuii HMOHHOIO0 OOMeHa,



ypaBHEHUSI PEAKIMM, MOATBEPKIAONINX CYIIECTBOBAHWE TE€HETUYECKON
CBSI3U MEXK/1y BEIIECTBAMU PA3IMYHBIX KIJIACCOB;

[IpacKphIBaTh  CYIIHOCTh  OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEaKIIUU
NOCPEJCTBOM COCTABIICHHSI JIEKTPOHHOTO OajaHca 3THX peakLuid;

[ITIPOTrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT HUX CTPOCHUA,
BO3MOXXHOCTH TPOTEKaHUS XWMUYECKHX TMPEBpPALIEHUH B Pa3TUYHBIX
YCIIOBUSIX;

I BBIYUCIISITh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJIFO XHUMHYECKOTO JJeMeHTa 1o (GOopMysie COCIMHCHUS,
MacCOBYIO JIOJIKO BELIECTBA B PacTBOpPE, MPOBOAUTH pPaACUETHl MO
YPaBHEHUIO XUMUYECKOHN peaKIuu;

[IcoOM0aTh MpaBuja MOJIb30BAHUS XMMHUYECKOU MOCYA0N U J1abOpaTOpPHBIM
o0Opy/ZOBaHMEM, a TakKe MpaBuia OOpallleHUsT C BEHIECTBAMH B
COOTBETCTBUM C HWHCTPYKIIMSMH TI0 BBITIOJHEHUIO JIaOOPAaTOPHBIX
XUMUYECKUX OMBITOB MO TMOJYyYEHHUIO W COOMPAHHIO Ta3000pa3HbIX
BEIIECTB (aMMHUaKa U yIJIEKUCIIOro ra3a);

[ITIPOBOAUTEL PEaKIIMH, TOITBEPIKIAOIINEC KaUeCTBEHHBI COCTAB Pa3IMYHBIX
BEIECTB. PACMO3HABATH OMBITHBIM IMyTEM XJIOpUI-, OpOMHI-, MOIUI-,
kapOonat-, docdar-, cunmkar-, cyiabdar-, THAPOKCHUI-UOHBI, KATHOHBI
aMMOHMSI U HMOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOUIUE B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

(I TIPUMEHSTh OCHOBHBIC OTICPAIIMH MBICTUTEIHHOU JIEATCILHOCTH — aHAJU3 U
CHUHTE3, CpaBHEHHE, O0000IIeHUEe, CHUCTEMaTH3allii0, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBA3€H — JJIsi W3Y4YEHUs CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTeCTBEHHO-HAyYHbIE METOAbl TO3HaHUS —
HaOII0JICHUE, U3MEPEHUE, MOJICIUPOBAHUE, SKCIEPUMEHT (pealbHBbIN U
MBICIICHHBI ).



TEMATHYECKOE IINTAHUPOBAHUE
8 KUIACC

KoanuecTBo yacos JIeKTPOHHBbIE
HaumenoBanmne
Ne (uudgposrbie)
pa3aejioB U TeEM Kontposbubie | IlpakTnyeckue 3agaun
n/n Bceero o0pa3oBaTejibHbIE
NMPorpamMmbl paboThbI paGoThI BOCIIHTAHUSA
pecypchl
Pasznea 1. IlepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
MHPOBO33PEHUECKHUE
MPEACTABICHUS O
BEIIECTBE U
XHMHYECKON
peakuuu,
COOTBETCTBYIOIINE
COBPEMCHHOM
XuMUs — BaxKHas P Y
OBHIO Pa3BUTHUS
00J1acTh yp p
HayKd U
€CTCCTBO3HAHUS U Bbu6nuoreka [JOK
1.1 . 5 0 2 COCTAaBJISIOIINE
[IPAKTUYCCKOU https://m.edsoo.ru/7f41837¢c
OCHOBY JIJIs
JIeSITeIbHOCTH
IMOHUMAaHUS
YyeJioBeKa

CYIIHOCTH Hay4YHOU
KapTUHBI MUDA,
npeJcTaBIeHUs 00
OCHOBHBIX
3aKOHOMEPHOCTSIX
pa3BUTHUS IPUPOJIBI,
B3alMOCBSI3X
4eJI0BEKa €




MIPUPOJAHON CpeNiou,
O POJIM XUMUU B
[IO3HAHUM ITUX
3aKOHOMEPHOCTEH;

1.2

BemniectBa n
XUMUYECKUE PEAKIINU

15

bubmmorexa [JOK

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

~-MHUPOBO33pPEHYECKHE
IIPEJICTaBICHUS O
BELIECTBE U
XUMHUYECKON
peakuuu,
COOTBETCTBYIOILIHE
COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HayKU U
COCTABJISIFOLIUE
OCHOBY U1l
MMOHUMAaHUS
CYIIHOCTH Hay4YHOU
KapTUHBI MUDA,
npecTaBiIeHus 00
OCHOBHBIX
3aKOHOMEPHOCTSX
pa3BUTHUS IPUPOIBL,
B3aMMOCBSI35X
4eJI0BEKA C
MIPUPOJHON CPENIOH,
O POJIM XUMUU B
MO3HAHUM 3TUX
3aKOHOMEPHOCTE;




Nroro no pazaeny
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Pa3nes 2. BaxkHelilne npeacraBuTesn

HECOPraHNIECKUX BEUIECTB

2.1

Bosznyx. Kucmopoa.
[NoustTue 00 oxcumax

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

~-MUPOBO33pPEHYECKHE
MPEACTaBICHUS O
BEIIIECTBE U
XUMHUYECKOU
peaxuuu,
COOTBETCTBYIOIIIKE
COBPEMEHHOMY
YPOBHIO pa3BUTHUSA
HAYKU U
COCTABJISIFOLIUE
OCHOBY JIJIs
MMOHUMAaHUS
CYIIHOCTH HAy4YHOM
KapTUHBI MUDA,
npeJicTaBIeHHs 00
OCHOBHBIX
3aKOHOMEPHOCTSX
Pa3BUTHUS IPUPOBL,
B3aUMOCBSI3SIX
YeJI0BEKa C
MPUPOJHON Cpeliou,
O POJIM XUMUU B
MO3HAHUH ITUX
3aKOHOMEPHOCTEH;

2.2

Bonopoa.Ilonsitue o
KUCIIOTaX U COJISIX

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

-MHPOBO33PEHUECKHUE
MPEICTaBICHHS O




BEILIECTBE U
XUMUYECKOU
peakuuu,
COOTBETCTBYIOLLHE
COBPEMEHHOMY
YPOBHIO pa3BUTHUSA
HAayKU U
COCTaBJIAIOIINE
OCHOBY Il
MMOHUMaHUS
CYIIHOCTH HAay4YHOU
KapTUHBI MUpA,
MpeICTaBICHHS 00
OCHOBHBIX
3aKOHOMEPHOCTSIX
pa3BUTHS TPUPOJIBIL,
B3aUMOCBS35X
YeJ0BeKa C
MPUPOJTHOMN CPEJIOH,
0 pOJY XMMHUHU B
[MO3HAHUHU 3TUX
3aKOHOMEPHOCTE;

23

Bopa. PactBopsl.
[Tonstue 06
OCHOBAHUAX

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

~-MHUPOBO33pPEHYECKHE
MPEACTABICHUS O
BCIIECTBE U
XUMHYECKOM
peakiuu,
COOTBETCTBYIOIINE
COBPEMEHHOMY




YPOBHIO Pa3BUTHUS
HAYKU U
COCTaBJISIOLINE
OCHOBY LIS
IIOHUMAaHUA
CYIIHOCTH HAay4YHOU
KapTHUHBI MUpa,
npeicTaBIeHUs 00
OCHOBHBIX
3aKOHOMEPHOCTSIX
pa3BUTHUS IPUPOJIBI,
B3alMOCBSI35X
YeJI0BEKa C
MIPUPOJHON CPENIOH,
0 POJIM XMMHHU B
IIO3HAHUU 3TUX
3aKOHOMEPHOCTE;

24

OCHOBHEBIE KJIACCHI
HEOPraHUYECKUX
COEIMHEHUN

11

bu6nmoreka [IOK

https://m.edsoo.ru/7f41837¢

~-MHUPOBO33PEHYECKUE
MPEACTABICHUS O
BEIIECTBE U
XHUMHYECKOH
peaKIuH,
COOTBETCTBYIOIINE
COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HayKd U
COCTABJISIOIIHE
OCHOBY JIJIs
MMOHUMAaHUS




CYLIHOCTH Hay4YHOH
KapTUHBI MUDA,
npeJcTaBiIeHUs: 00
OCHOBHBIX
3aKOHOMEPHOCTSIX
pa3BUTHS IPUPOLEL,
B3aNUMOCBA3IX
YeJioBeKa ¢
MIPUPOJAHON Cpeliou,
O POJIM XUMUH B
MO3HAHUH 3TUX
3aKOHOMEPHOCTEH;

Nroro no pazaeny 30

Pa3znen 3. Ilepuoanuecknii 3axkon u [lepnoanyeckas cucrema xumuueckux ieMmeHToB Jl. U. MenneneeBa. CTpoeHue aToMoOB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTE/IbHbIE pPe€aKIuu

[lepuoanueckuit
3aKOH U
[Iepuonnueckas
3.1 CHCTEMa XUMHYCCKUX 7
anemeHTtoB /. U.
Menpemne-eBa.
Crtpoenue aToma

bu6nmoreka [IOK

https://m.edsoo.ru/7f41837¢

~-MHUPOBO33PEHYECKHE
MIPEACTABICHUS O
BEIIECTBE U
XHUMHYECKOH
peaKIuH,
COOTBETCTBYIOIINE
COBPEMEHHOMY
YPOBHIO Pa3BUTHs
HayKd U
COCTABJISIOIIHE
OCHOBY JIJIs
MMOHUMAaHUS
CYIIIHOCTH HAy4YHOU




KapTUHBI MUDA,
MpeJICTaBICHHs 00
OCHOBHBIX
3aKOHOMEPHOCTAX
pa3BUTHS IPUPOLIEL,
B3aHMOCBA3IX
YeJioBeKa ¢
MIPUPOJIHON Cpeliou,
O POJIM XUMUU B
MO3HAHUH ITUX
3aKOHOMEPHOCTEH;

3.2

XuMH4yecKasi CBSI3b.
OKuCINTEIIHHO-
BOCCTAaHOBHUTEIIBHEIC
peakuu

bu6mmoreka [IOK

https://m.edsoo.ru/7f41837¢

-MHUPOBO33pEHUYECKHUE
IPEJCTaBICHUS O
BEIIECTBE U
XUMUYECKON
peakuumy,
COOTBETCTBYIOILIHE
COBPEMEHHOMY
YPOBHIO pa3BUTHUS
HayKH U
COCTaBJIAIOLIHE
OCHOBY JJIs1
ITOHMMAaHMUSI
CYIIHOCTU HAay4YHOU
KapTUHBI MUDA,
IpeJICTaBIeHUsI 00
OCHOBHBIX
3aKOHOMEPHOCTSIX
pa3BUTHS IPUPOIBI,




B3aMMOCBSI3SX
YeloBeKa ¢
MIPUPOJHOU CPENIOu,
0 POJIM XMUMHHU B
IIO3HAHUU 3TUX

3aKOHOMEPHOCTE;
Bbubnuoreka [JOK
J4! 1
TOro 1o pasiely > https://m.edsoo.ru/7f41837¢
Pe3epBHOE BpeMs 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO 68

YACOB IIO ITPOTPAMME




9 KJIACC

Koan4yecTBOo 4acoB

Koutp | Tpakr DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM 0JILH uvyecku | (uudposbie)
Bceer
n/n NporpamMmbI bI€ e o0pa3oBaTe/ibHbIEC 3amayu BOCIMTAHUSA
0
pador pador pecypceel
bl bl
Pa3nes 1. BemecTBo 1 XMMHYecKHe peaKkuu
~-MUPOBO33pPEHUYECKUE
MPE/ICTABJICHUS O BEILIECTBE U
XUMHYECKON PEAKIINH,
COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO
pa3BUTUS HAYKU U
COCTABIISIFOLIUE OCHOBY JUIS
. bu6muoreka [IOK
[ToBTOpeHue u yriayOnenue 3HaHUN MOHUMAHUS CYIIHOCTU
1.1 5 1 0 https://m.edsoo.ru/7f41 .
OCHOBHBIX pa3/esioB Kypca § Kjacca 636 Hay4YHOU KapTHUHBI MUDA,
al
MpeICTaBICHMS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS
MPUPO/IBI, B3AUMOCBS3IX
YeJI0BeKa C IPUPOJHOU
Cpeoii, 0 pOJI XUMUH B
MO3HAHHUH STUX
3aKOHOMEPHOCTEI;
bu6mmoreka [JOK -MHUPOBO33pEHYECKHE
OCHOBHBIE 3aKOHOMEPHOCTH
1.2 . 4 0 0 https://m.edsoo.ru/7f41 | TpeaCTaBIEHUA O BELIECTBE U
XUMHUYECKUX PeaKIHii .
a636 XHUMHUYECKON peaKiiuu,




COOTBETCTBYIOILIHE
COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U
COCTaBJIAIOLIUE OCHOBY IS
NOHUMAaHHUS CYIIHOCTH
Hay4HOU KapTHUHBI MUDA,
MIPEICTABJICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS
IIPUPOJIBI, B3aUMOCBA3IX
YeJIOBEKA ¢ IPUPOIHOM
CpEeIIoii, O pOJIM XUMHUH B
NO3HAHUH 3TUX
3aKOHOMEPHOCTEH;

1.3

:‘)J'ICKTpOJ'II/ITI/ILIeCKaH Jucconuanus.
XUMHYECKHE p€aKuun B paCTBOpax

bu6mmorexa [JOK
https://m.edsoo.ru/7f41

a636

-MUPOBO33PEHUYECKUE
MIPEICTABJICHUS O BEILIECTBE U
XUMHYECKON PEAKIINH,
COOTBETCTBYIOIIINE
COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU U
COCTAaBJISIIOIIE OCHOBY ISl
MOHUMAaHUs CYyIIHOCTH
Hay4YHOU KapTHUHBI MUDA,
IpeICTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS
MPUPO/IbI, B3AUMOCBS3IX
YeJI0BEKa C IPUPOJHOU
Cpenoil, 0 pOJI XUMUH B
TTO3HAHHUH ITUX
3aKOHOMEPHOCTEH;




Nroro no pazaeny

17

Pa3gen 2. HeMeTaJIBI M X COCIUHEHUS

2.1

OO61mas xapakTepucTHKa
XUMHYECKHX 2J1eMeHTOB VIIA-
rpynmnsl. ['anorenst

bubmnoreka LJOK
https://m.edsoo.ru/7f41

a636

-MHUPOBO33pPEHYECKUE
IIPE/ICTABJICHMS O BEIIECTBE U
XUMHYECKON PEaKIInH,
COOTBETCTBYIOIIUE
COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU U
COCTAaBJISIIOLLIME OCHOBY [Tt
NOHUMAaHUS CYIIHOCTH
Hay4HOU KapTHUHBI MUDA,
IPEJICTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS
MPUPOJIbI, B3aUMOCBS3AX
YeJI0BEKa C MPUPOTHOM
CpenoM, 0 poJii XUMUU B
MO3HAHUU 3TUX
3aKOHOMEPHOCTEM;

2.2

OO01as xapakTepucTHKa
XUMUYECKUX 3JIEMEHTOB VIA-
rpyniel. Cepa u €€ coeAMHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7f41

a636

~-MHPOBO33PEHYECKHE
MPEJICTaBICHUS O BEIIECTBE U
XUMUYECKON peaKuu,
COOTBETCTBYIOIIINE
COBPEMEHHOMY YPOBHIO
Pa3sBUTHUA HAYKH U
COCTaBJISIOIIUE OCHOBY JUIS
IIOHUMaHUsA CYIIHOCTH
Hay4YHOU KapTHHBI MUDA,
IpeCTaBIeHUs 00 OCHOBHBIX




3aKOHOMEPHOCTSIX Pa3BUTHUS
HPUPObI, B3aUMOCBSI3AX
4eJI0BEKA C IPUPOJHON
CpEoH, O poJI XMMUU B
NO3HAHUM 3TUX
3aKOHOMEPHOCTEH;

23

OOm1as XxapakTepucTHKa
XMUMHUYECKHX 3JIEMEHTOB VA-
rpynisl. A30T, pochop 1 ux
COCJIMHEHUS

bub6aunoreka [IOK
https://m.edsoo.ru/7f41

a636

-MHPOBO33PEHYECKHUE
MPE/ICTABJICHUS O BEILIECTBE U
XUMHYECKON PEaKIIUH,
COOTBETCTBYIOILIHE
COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU U
COCTAaBJISIFOLIME OCHOBY ISl
MOHUMAaHUS CyIIHOCTH
HAay4YHOU KapTHUHBI MUDA,
IPEJICTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS
MPUPOIBI, B3AUMOCBS3IX
YeJI0BEKa C IPUPOJHOU
Cpenoii, 0 pOJI XUMHUH B
MO3HAHUU 3TUX
3aKOHOMEPHOCTEN;

24

OO0m1as XxapakTepuCcTUKa
XUMHAYECKUX d1eMeHTOB [V A-

IPYIIBLL. YTIEPOA U KPEMHUN U UX

COCAMHCHUA

bub6munoreka IIOK
https://m.edsoo.ru/7f41

a636

-MHPOBO33pEHUECKUE
NPE/ICTaBJICHHUS O BEIIECTBE
XUMHUYECKON peaKIu,
COOTBETCTBYIOIIUE
COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U
COCTABJISAIONINE OCHOBY ISt




MOHUMAaHUs CYyIIHOCTH
Hay4YHOU KapTHUHBI MUDA,
npezcTaBiIeHuss 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTUS
IPUPOJIbI, B3aUMOCBSI35X
YeJI0BEKa C IPUPOJHOU
Cpenoil, O pOJI XUMUH B
MMO3HAHUU 3TUX
3aKOHOMEPHOCTEH;

Hroro no pazneny

25

Pa3gen 3. MeTaJIbI M X COCTUHEHU ST

3.1

OO01Ire CBOMCTBA METAILIIOB

bu6mmorexa [JOK
https://m.edsoo.ru/7f41

a636

-MUPOBO33pPEHUYECKUE
MPEICTABJICHUS O BEILIECTBE U
XUMHYECKON PEAKIINH,
COOTBETCTBYIOIIINE
COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU U
COCTAaBJISIIOLIME OCHOBY TSI
MOHUMAaHUS CYyIIHOCTH
Hay4YHOU KapTHUHBI MUDA,
IpeJICTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS
PUPO/IbI, B3AUMOCBS3AX
YeJI0BEeKa C IPUPOJHOU
Cpenoil, 0 pOJI XUMUH B
TMO3HAHHUH ITUX
3aKOHOMEPHOCTE;

3.2

Baxxneiinmme MeTasuibl ¥ X

16

bubmnoreka LJOK

-MHPOBO33PEHUYECKHE




COCIUMHCHUA

https://m.edsoo.ru/7f41

a636

IIPEJICTaBJICHUS O BEIECTBE U
XMMHUYECKON PEaKIVH,
COOTBETCTBYIOILIHE
COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU U
COCTaBIIAIOIIUE OCHOBY JUIA
NNOHUMAaHUs CYIIHOCTH
Hay4YHOW KapTHHBI MUpA,
npecTaBiIeHNss 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUSA
IIPUPOJIBI, B3aUMOCBSI35IX
4eJIOBEKa C IIPUPOJIHOU
CpeoH, O poJId XUMUU B
IIO3HAHUH 3TUX

3aKOHOMEPHOCTEH;
Hroro no paszneny 20
Pa3znen 4. Xumus u oxkpy:xaomas cpeaa
-MHPOBO33PECHUYECKHUE
MPEJICTABIICHUS O BEIIECTBE U
XAMUYECKOU peakiuu,
COOTBETCTBYIOLLIHE
bu6mmoreka [IOK COBPEMCHHOMY YPOBHIO
BeniecTBa 1 maTepuainsl B KU3HU
4.1 3 https://m.edsoo.ru/7f41 | pa3BUTHSA HAYKU U
YyesoBeKa
a636 COCTABIISAIONIKE OCHOBY IS

NIOHUMAaHUs CYyIIHOCTH
Hay4YHOU KapTHHBI MUPA,
npeAcTaBiIeHNss 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS




HPUPOBI, B3aUMOCBSI3AX
YesioBeKa ¢ IPUpPOAHOI
CpENoH, O pOJI XUMMUU B
IIO3HaHHUH 3TUX

3aKOHOMEPHOCTEM;
Htoro no pazaeny 3
bu6mmoreka [IOK
PesepBHoe Bpems 3 https://m.edsoo.ru/7f41
a636
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IHOYPOYHOE IIVTAHUPOBAHUE

8 KUIIACC
KoanuecTBo 4acos DJIeKTPOHHbIE
Ne nugposbie
Tema ypoka Kontpoasbnbie | IIpakTuyeckue
n/n Beero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
| [Ipeamet xumun. Pois XumMun B )KU3HU | 0 0 bubnunoreka [JOK
yeJjioBeka. Teja U BemecTna https://m.edsoo.ru/ff0d210c
but6mmoreka [IOK
2 I1 1 0 0
OHSITHE O METOJIaX MO3HAHUS B XUMUU hitps://m.edsoo.ru/fR0d227c
[Tpaxtrueckas padota Ne 1 «IIpaBwiia paboThI
3 B J1A0OPaTOPHUH M IMPHEMBI 0OOpaIICHHS C 1 0 0 bubmorexa TIOK
patop P pat https://m.edsoo.ru/ff0d23dc
71a060paTOPHBIM 000PYTOBAaHUEM
4 YucTtele BemecTBa U cMecH. CriocoObl 1 0 0 but6mmoreka [JOK
paszeleHus: cMecen https://m.edsoo.ru/ff0d26ca
[Tpaxtuueckas padota Ne 2 «PazneneHue
5 cMecel (Ha mpuMepe OYMCTKH TTOBAPEHHOM 1 0 0 bubmorexa [OK
P P P https://m.edsoo.ru/ff0d28c8
COJIN)»
but6mmoreka [IOK
6 A 1 0 0
TOMBLH MOJICRY IR https://m.edsoo.ru/ff0d2a6¢
7 XuMHUYECKue 3J1eMEHThI. 3HAKH (CUMBOJIbI) 1 0 0 bubnuorexa [JOK
XUMUYECKUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
bubnunoreka [IOK
8 [IpocTsie u cio € BeIIeCTBa 1 0 0
POCTRIC I CHAOAHLIC BEIIECTE https://m.edsoo.ru/ff0d2a6c
b K
9 ATOMHO-MOJIEKYJISIPHOE YUYECHHE 1 0 0 nommorexa O

https://m.edsoo.ru/ff0d2d50




3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB.

but6mmoreka [JOK

10 X .B
umudeckas popmyna. BaneHTHOCTH aTOMOB hitps://m.edsoo.r/f0d2eac
XUMUYECKHUX AJIEMEHTOB
1 OTHOCuTENBbHAs aTOMHAs Macca. bubnuorexa [JOK
OTtHocuTenbHasE MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1011 XUMHYECKOTO dJIeMEHTa B but6mmoreka [{IOK
COCJUHCHUH https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemectBa. Monb. MossipHast bubnuorexa [HOK
macca https://m.edsoo.ru/ff0d5230
14 dusnyeckue U XUMUYECKHE SIBJIICHHUS. bubnunoreka [JOK
XuMuyeckas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycnoBus IPOTEKaHUS bubnuoreka [JOK
XUMHYECKUX PEaKIUi https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubnmoreka [JOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Brrancnenus komuecTBa, MacChl BEIIECTBA bubmmorexa [JOK
[0 YPABHECHHSIM XUMHUYECKUX PEAKIUN https://m.edsoo.ru/ff0d5708
Knaccudukanms XumMruueckux peakiui
18 (coe I/IH¢;HI/ISI A3JI0KEHUS 3a1\IZe eHUs bubmmorexa [TOK
A P ’ - ’ https://m.edsoo.ru/ff0d3{34
obmeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIuKIoneaucT. O6o0ImeHue u bubamorexa LHOK
t AHCT: HUI https://m.edsoo.ru/ff0d40c4
cucTeMaTu3aIus 3HaHU I
20 Kontponsnas padora Nel mo reme «Bemiectsa bubnuoreka [IOK
A XUMHYECKUE PEAKLIAN» https://m.edsoo.ru/ff0d4290
71 Bo3nyx — cmecsk razos. CocTas Bo3ayxa. bu6nuorexa [IOK

KI/ICJIOPOI[ — JJICMCHT U MMPOCTOC BCIICCTBO.

https://m.edsoo.ru/ff0d448e




O3o0H

duznyeckue 1 XUMUYECKHE CBOMCTBA

22 KHCIIOpOJia (peaKIuu OKUCIICHUS, TOPEHUE) bubmorexa HOK
poa (peakt - TP ’ https://m.edsoo.ru/ff0d4614
ITonsaTue 00 okcuaax
Croco0sI ToTy4YeHust KUCJIOPOia B
23 71a00PATOPHUH M IPOMBIIIJICHHOCTH bubmorera [OK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeHneHue KucIopoia
TennoBoii 3 PeKT XUMUIECKON PEeaKInu,
24 MOHATHE O TEPMOXUMHYSCKOM YPaBHCHUH bubmmorera [OK
P yp ’ https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMHUUYECKHUX PEAKIIHIX
TomnuBo (Hed Tk, yrojab U METaH).
25 3arpsi3HeHHE BO31yXa, CIIOCOOBI €T0 bubmorexa TIOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MpeI0TBPAIIECHUS
[IpaxTuueckas padota Ne 3 o Teme
26 «ITomyyeHnue u coOMpaHue KHCI0poaa bubmmorexa OK
y N p poad, https://m.edsoo.ru/ff0d4ae2
W3Y4YEHUE €T0 CBOHCTBY»
7 Bonopoa — 3nemMeHT 1 pocToe BEIIECTBO. bubnuotexa [JOK
Haxoxnenue B mpupoje https://m.edsoo.ru/ff0d4dd0
)3 dusndeckue U XUMUYECKHE CBOMCTBA Bbubnunoreka [JOK
Bosiopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
but6mmoreka [JOK
29 ITousgaTre o kKucCIOTaX U COJISAX
https://m.edsoo.ru/ff0d50d2
30 CniocoOslI mosty4eHust BOA0po/ia B bubnuorexa [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
[IpaxTuueckas padota Ne 4 o Teme
but6mmoreka [IOK
31 «ITomy4enue u coOupaHue BO0OpoOIa,

HN3YUCHHUC €TO CBOICTBY»

https://m.edsoo.ru/ff0d4{42




but6mmoreka [JOK

32 MoasapHsblil 006EM ra30B. 3aK0H ABOraapo
p AP https://m.edsoo.ru/ff0d542¢e
Brruncienus o0béMa, KOIHYECTBA BEIIECTBA
33 rasa 1o ero M3BeCTHOMY KOJIHUYECTB bubnnorexa LIOK
. Y Y https://m.edsoo.ru/ff0d55a0
BELIECTBA WU 00bEMY
Brrancnenus 00EMOB ra3oB 10 ypaBHEHHUIO
34 €aKI[M1 Ha OCHOBE 3aKOHA 00BEMHBIX bubnnorexa LIOK
p . https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH T'a30B
35 dusnueckue U XUMUYECKHE CBOMCTBA BOJEI bubnnorexa LIOK
A https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonsitue 06 bubmuorexa [HOK
AHAUKATOPAX https://m.edsoo.ru/ff0d59e2
Bona xak pactBopurens. Hacelmenarle u
37 HeHacmmeHHe paCTBO BI. MaccoBas goas buGmrorexa LOK
PACTBOPEL- a hitps://m.edsoo.ru/fR0d5b40
BEIIIECTBA B pacTBOPE
[TpakTnueckast padora Ne 5 o teme
38 «IIpuroToBiIeHHEe PacTBOPOB C ONPEACIEHHON buGmmorexa LOK
p . . p p e https://m.edsoo.ru/ff0d5eba
MacCOBOMH J10JIei paCTBOPEHHOTO BEIIECTBA»
19 Kontponbhas pabota Ne2 o teme bu6mmoreka [IOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Okcupl: cocTaB, Kiaccudukanus, bubnuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tomy4yenue u XuMHYECKHUE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmmorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHIIOB
4 OcHoBaHMsI: COCTaB, KIaccuuKarws, bu6nunoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




43 [TomyyeHue u XUMHYECKUE CBOMCTBA bubnuorexa [JOK
OCHOBaHHM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, knaccuduxars, bubnuorexa [JOK
HOMEHKIaTypa https://m.edsoo.ru/ff0dfee2
45 [lonyyeHnue u XMMHUYECKUE CBOMCTBA KUCIIOT Bubmmorexa [IOK
Y https://m.edsoo.ru/ff0dfee2
46 Conu (cpenHue): HOMEHKIIATypa, CoCcoObI bu6muoreka [IOK
MIOJIyYEHUS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTuueckas pabora Ne 6. Pemenue
47 JKCIIEPUMEHTAJIBHBIX 33714 110 TEME bu6muoreka [JOK
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUI
43 I'enernueckas cBA3b MEXKY KiIaCCaMHU bu6muoreka [IOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bubmuorexa [JOK
49 O0o01IeHre U crucTeMaTu3alus 3HaHU!
t H https://m.edsoo.ru/00ad9cb2
KonTtponsHast padora Ne3 o reme
50 "OcHOBHBIE KJIaCChl HEOPTAHUYECKUX bubmmorexa LHOK
o p https://m.edsoo.ru/00ad9¢la
COCTMHCHUI
[TepBbie MOMBITKA KIIACCUPUKAITUN
51 XMMHYECKHX 31eMEHTOB. [loHsATHE O rpynmax bubmmorexa [IOK
' Py https://m.edsoo.ru/00ad9ffa
CXOJTHBIX 3JIEMEHTOB
ITepnognueckuii 3axoH u [leprognueckas
bub6nunoreka LIOK
52 crucTeMa XUMMUYeCKux 3iemeHToB /. 1.
https://m.edsoo.ru/00adas52c
Menneneena
bubmnoreka LJOK
53 [Tepuoapl, rpynibl, HOATPYIIIBI

https://m.edsoo.ru/00ada52¢c




CTpOCHI/Ie atromoB. CocTaB aTOMHBIX SACP.

but6mmoreka [IOK

54
MN30TOo118I https://m.edsoo.ru/00ada342
CtpoeHue JIEeKTPOHHBIX 000JI0YEK aTOMOB
55 snemeHToB Ilepuoanueckoii cuctemsl . 1 Bubmorexa TIOK
pHroa T https://m.edsoo.ru/00ada6bc
MenneneeBa
XapakTeprucTHKa XUMHYECKOT0 3JIEMEHTA 0
. bubnuotexa [JOK
56 ero noJyioxkeHuto B [lepuoanueckoit cucreme
https://m.edsoo.ru/00ada824
J1. 1. MenneneeBa
3nauenue [leprnoanyueckoro 3akoHa s
57 a3BUTHUS HAyKHU U npaktuku. JI. 1 bubmorexa TIOK
p y ~ p . e https://m.edsoo.ru/00ada96e
MenneneeB — y4€HbIN, IEAAror U rpakx1aHuH
53 DIIEKTPOOTPULIATETBHOCTh ATOMOB bubnuorexa [JOK
XUMHUUYECKHUX DJICMCHTOB https://m.edsoo.ru/00adaab&
59 HNonnasg xumMuueckas cBsI3b bubnmorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBanenTHas moisapHast XUMHUECKAsI CBI3b bubnnorexa LIOK
P https://m.edsoo.ru/00adaab8
bub6mmoreka [IOK
61 KoBaneHTHast HenmosipHasi XUMHYECKasl CBA3b
https://m.edsoo.ru/00adaab9
but6mmoreka [IOK
62 CreneHn OKUCIIEHUS
https://m.edsoo.ru/00adae28
63 OKHUCIATEIFHO-BOCCTAHOBUTEIBHBIE PEAKIIUNA buGnnorexa LHOK
peak https://m.edsoo.ru/00adb076
64 OKHUCIINTEIN U BOCCTAHOBUTEIU bubmmorexa LOK
https://m.edsoo.ru/00adb076
65 Konrtponsnas padora Ne4 o treme «CtpoeHue bubnuorexa IIOK

aToMa. XUMHYECKas CBA3b»

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




66 PesepBHblii ypok. O60011eHE U 1 bubnuorexa [JOK
cUCTeMaTHu3anus 3HaHuN https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O600611eHE U | bubnuorexa [JOK
cUCTeMaTu3alus 3HaHuH https://m.edsoo.ru/00ad9cb2
68 PesepsHslil ypok. O60011eH1Ee 1 I bu6mmoreka [JOK
cUCTeMaTH3aIus 3HaHWI https://m.edso0.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




9 KJIACC

KoaunuecTBo yacos JIeKTPOHHbIE
Ne T K - nudposbie
eMa ypoka
. yp Beero OHTPOJIbHbIE paKTHYeCKHe oBpazoBaTeIbHEIe
padoThI padoThI pecypes
[Tepuoanueckuii 3akoH. [lepronnueckas
1 c f eMa ec aJIe Ie) oB J[. 1 1 0 0 bubmorexa HOK
ucTeMa XuMudeckux aemeHTos /1. U.
https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB
) cc P EMEHTOR L6 5 1 0 0 bubnuorexa [JOK
XUMHUYECKHX JJIEMEHTOB IEPBBIX TPEX
PERIXTP https://m.edsoo.ru/00adb6b6
1502 (i (0):!
3 Knaccudukanmst 1 HOMEHKIaTypa | 0 0 bubmmoreka [JOK
HEOPTaHWYECKHUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buapr XuMu4eckon CBSI3M M THITBI | 0 0 bubmuoreka [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel mo reme
5 «IloBTOpEHUE U yriryOaeHue 3HaHUM 1 1 0
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiaccay
6 Knaccuukanus XuMHU4ecKuxX peakiuii mo | 0 0 bubnuorexa [IOK
pa3JIUYHBIM ITPU3HAKAM https://m.edsoo.ru/00adbeb0
[ToHsTHE O CKOPOCTH XMMUYECKON pEAKLIMH.
7 ITo € 0To0 IZ) e €Tepo : 1 0 0 bubmmorexa LIOK
HSITUE O TOMOTEHHBIX U T€TEPOTCHHBIX
p https://m.edsoo.ru/00adbe9a
peaKIusIX
[TonsiTHEe 0 XUMHUECKOM PAaBHOBECHH.
P bubmuoreka [JOK
8 @DaxTOopHl, BAUSIIOLINE Ha CKOPOCTh 1 0 0

XUMHYECKOM pPCaKuu U MOJIOKCHUC

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




XUMHUYCCKOI'O paBHOBCCHUA

IIPUMEHEHNE

9 OKHCITUTEITbHO-BOCCTAaHOBUTEIIHHBIC bu6mmoreka [{OK
peakuuu https://m.edsoo.ru/00adcade

10 Teopust 2NEKTPOIIUTHYECKON JUCCOLUALIUY. bubnnorexa [JOK
CuibHBIE U CJTa0bIe SJIEKTPOJIUTHI https://m.edsoo.ru/00adcd68

11 HNonnrle ypaBHEHUS peaKIIni bubnmorexa [TOK

yp p https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KHCJIOT U OCHOBAHHUH
12 B CBETE IPEACTaBICHUI 00 bubmorexa LOK
p . https://m.edsoo.ru/00add5d8
ANEKTPOJUTUYECKON JUCCOLIMAIITT
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MIPEACTABIEHHUI 00 DIIEKTPOITUTHYECKON bubnmorera [TOK
p p https://m.edsoo.ru/00add8b2
IUCCOLIAINU
14 ITonsiTHE O TUAPOINU3E COJICH bubmorexa LOK
AP https://m.edsoo.ru/00add9d4
Bbu6nuoreka [JOK
15 O060011IeHNE U CUCTEMATHU3AIUS 3HAHUN
m I https://m.edsoo.ru/00addd12

16 [TpakTuueckas padorta Ne 1. «Pemenue bubnnorexa [JOK
OKCHEPUMEHTAIBHBIX 3a1a4» https://m.edsoo.ru/00addbfa
KonTponbnas padorta Ne2 no teme

17 «DNEKTPOIIUTHYECKAS TUCCOIINAIIAI bubmmorexa LHOK

p a B ’ https://m.edsoo.ru/00addec0
XHUMUYECKUE PEAKIIMU B PACTBOPAX»

18 OO0m1as XxapakTepuCTHUKa rajJoreHOB. bubnuorexa [JOK
XHUMHYECKHE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xaoposogopoa. ConsHas KMCIIOTAa,

P P . bubmuoreka [JOK

19 XUMUYECKHE CBOMCTBA, MOJTyUYCHUE,

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




[TpakTrueckas padota Ne 2 o Teme

bu6mmoreka [IOK

20 «ITomydeHne consiHOM KUCIOThI, U3yUYECHHE
B yv - 13y https://m.edsoo.ru/00ade348
e€ CBOICTBY
Brluucienus no ypaBHEHUSIM XUMHUYECKUX
21 €aKIIMii, €CIIM OJIMH U3 PEareHTOB JIaH B brbmmorexa [OK
P ’ P https://m.eds00.ru/00ade488
U30BITKE
” OO1as xapakTepucTrka 31eMeHToB VIA- bubmuorexa [JOK
IPYIIIIBI https://m.edsoo.ru/00ade64a
AnnorponHsie MOAU(PUKAIIUU CEPBHI.
P ¢ R P . bu6mmorexa [IOK
23 Haxoxnenue cepbl U €€ COeTMHEHUH B
o https://m.edsoo.ru/00ade64a
npupoae. XMMHUYECKUE CBOMCTBA CEpPhI
24 CepoBogopo, ctpoeHue, puzndeckue u bubnuorexa [JOK
XUMUYECKHUE CBOKCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHast KUCIIOTa,
. bubnuorexa [JOK
25 (bu3HYEeCKre U XUMHUYECKUE CBOMCTBA,
https://m.edsoo.ru/00adea28
MIPUMEHEHNE
XVWMHUYECKHUE pEAKIUH, JIEKALUE B OCHOBE
26 MIPOMBIIIJIEHHOTO CII0C00a MOJTy4eHuUs bubnuorexa [JOK
CEpHOM KUCIOThl. XMMUUYECKOE 3arpA3HEHNE https://m.edsoo.ru/00adec8a
OKPY’KaIoIIeH cpe/ibl COEUHEHUSMH CEPhI
7 Brluucnenue MaccoBoi J10JIM BBIXO/1a bubnuorexa [JOK
MPOAYKTa PEaKLNU https://m.edsoo.ru/00adec8a
OO0m1as XxapaKTepucTrUKa 3JIEMEHTOB V A-
)3 rpynisl. A30T, paCIpOCTpaHEHUE B bubmuorexa [JOK
npupoe, Gu3nYecKrue 1 XUMUIECKUE https://m.edsoo.ru/00adeeab
CBOICTBA
29 AMMuak, ero pu3nyecKkne 1 XUMHUIECKHE bubmuorexa [JOK




CBOﬁCTBa, IMOJIYYCHUC U MPUMCHCHHUC

https://m.edsoo.ru/00adf004

[TpakTuueckas pabora Ne 3 o Teme

30 «ITomydyenne ammmuaka, U3y4yeHue ero brbmmorexa [OK
. y - 1Y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucnoTa, e€ pusnyeckue u bubnuorexa [JOK
XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnons3oBaHne HUTPATOB U COJICH aMMOHUS

1 B KQU€CTBE MUHEPAIBHBIX YI00pEHUH. bubnuorexa [JOK
XHUMUYECKOE 3arpsi3HEHUE OKPYKAIOIICH https://m.edsoo.ru/00adf518
cpenbl COeTMHEHUSIMU a30Ta
docdop. Oxcun hochopa (V) u dochopnas

bu6mmoreka [IOK
33 KHCJIOTa, PU3HUECKUE M XUMHUECKHE
. https://m.edsoo.ru/00adf68a
CBOMCTBA, MTOJIyYEHUE
Hcnons3zoBanue pochatoB B kauecTBe
34 MUHEPAJIbHBIX YI0OpEHUN. 3arpsi3HEHUE bubmorexa LHOK
P . YAOOP - 4P https://m.edsoo.ru/00adfc20
MIPUPOTHOM cpebl pochaTamu

35 VYriepon, pacnpocTpaHeHue B IPUPO/IE, bubnuorexa [JOK
(bU3UYECKHe U XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Okcuapl yraeposa, ux Gpuznyeckue u

16 XUMUYECKHE CBOWCTBA. DKOJIOTUYECKUE bubnuorexa [JOK
po0JIEMBbI, CBSI3aHHBIC C OKCHJIOM YTJIepoaa https://m.edsoo.ru/00adfebe
av)

37 YrosnbHasg KUCIOTA U €€ COMU bubmmorexa [TOK

https://m.edsoo.ru/00ae006¢c
[TpakTuyeckas padora Ne 4 o Teme
" bubmmoreka [JOK
38 [TosnydyeHune yriekucioro rasa.

KagecTBenHnas peakuus Ha KapOOHAT-HOH"

https://m.edsoo.ru/00ac027¢e




HepBOHa‘IaJ'IBHBIe MOHATHS 00

bu6mmoreka [IOK

39 OpPraHMYeCKHX BEIIECTBaX KaK O
P . https://m.edsoo.ru/00ac054¢
COCIMHEHUSX yIiiepoaa
40 Kpemuuii u ero coequHeHUs bubmnorexa [IOK
P https://m.edsoo.ru/00ae080a
[TpakTudeckas padora Ne 5. Pemenue

41 AKCIIEPUMEHTAJIbHBIX 3a7a4 110 TeME bubmmoreka [JOK
«BaxxHeume HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCTUHCHUSDY
KonrponsHas padora Ne3 o reme

. bubmuoreka [JOK
42 «BaxxHeue HeMeTauIbl U UX
https://m.edsoo.ru/00ae0e18
COCTUHCHUSDY
OO01mas XxapakTepuCTHKa XUMUIECKUX

43 3JIEMEHTOB — METAJIOB. MeTamnuecKast bubmuoreka [JOK
CBSI3b M METAIUIMYECKASI KPUCTALUINYECKAS https://m.edsoo.ru/00ae103e
pemérka. @u3nvecKkre CBOMCTBA METAIIIIOB
XuMHYECKre CBOMCTBA METAJIJIOB.

44 DIEKTPOXUMHUYECKUHN P HanpsHKESHUH bubmorexa LHOK

P P P https://m.edsoo.ru/00ael 156
METAJJIOB
OO0mmre crnocoObI MOTYYEHUsT METAJLIOB.

45 CmutaBel. BeruucneHust o ypaBHEHUSAM bubnuorexa [JOK
XUMHYECKUX PEAKIU, €CIIU OJUH U3 https://m.edsoo.ru/00ael 156
pEareHTOB COJIEPKUT MPUMECH

bu6mmorexa [IOK

46 [ToHsiTHE O KOPPO3UHU METAIIJIOB
https://m.edsoo.ru/00ael1278
bu6nmnoreka [JOK

47 €JI0YHBIC METaJLIbI
m https://m.edsoo.ru/00ael14b2

48 OKcuabl ¥ THAPOKCUIBI HATPUS U KAJTHSI bubnuorexa [JOK




https://m.edsoo.ru/00ae14b2

49 [IlenoyHO3EMENBHBIE METAIIITBI — KAIBIIUN U bubmuoreka [JOK
MarHui https://m.edsoo.ru/00ael5¢8
50 Baxuerinme coeTMHEHUS KaIbIIAs bubmorera [JOK
a H https://m.edsoo.ru/00aelSe8
51 O0o001IeHre U cUCTeMaTH3alus 3HaHUH
bu6nuoreka [JOK
52 JKEcTKOCTh BOABI M CIOCOOKI €€ yCTpaHSHUsI
s yerp https://m.edsoo.ru/00ae1886
[TpakTuueckas pabora Ne 6 o Teme
53 "YKEcTKOCTh BOABI U METOJIBI €€ bubmorexa HOK
" g g https://m.edsoo.ru/00aclae8
YCTpaHECHUS
. bu6mmoreka [IOK
54 AmomMuHHAH nosmotera I
https://m.edsoo.ru/00aelc64
55 AmM@oTepHbIe CBOWCTBA OKCUAA U bubnuoreka [IOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
56 Keneso
. https://m.edso0.ru/00ae1d86
57 Oxkcuabl, THAPOKCUIBI U conu xene3a (II) n bubmmoreka [JOK
skenesa (I10) https://m.edsoo.ru/00ae35¢6
58 O0o001IeHre U CUCTEMAaTH3aIus 3HAaHUIA
[TpaxTrueckas padota Ne 7. Permenue
59 AKCIEPUMEHTAIBHBIX 3324 M0 TEME bubmorexa HOK
p . a https://m.edsoo.ru/00ac3de8
«BaxxHeunme MeTalIbl ¥ UX COCTUHEHUS)
Brluucnenus no ypaBHEHUSAM XUMHUYECKHUX
60 peakLyii, eClii OJMH U3 PEarcHTOB JaH B bubnuoreka [IOK

M30BITKE WU COJCPIKUT MPUMECH.
Briuunciiennsa MaccoBOM JIOJIU BBIXOAA

https://m.edsoo.ru/00ael750




MPOAYKTa peaKiuu

61 O00011eHre U CUCTEMATU3ALMS 3HAHUN 1
6 KonrponsHas padora Ne4 o reme |
«BaxxHenmme MeTajlyibl U UX COCTMHEHUSD)
63 BemectBa 1 Mmatepuainbl B OBCEHEBHOM | bubnmnoreka [JOK
JKU3HU YEJIOBEKA https://m.edsoo.ru/00ae3{50
64 XUMHYECKOE 3arpsA3HEHHUE OKPYIKAKOLIEH 1 bubnnoreka [JOK
cpensl https://m.edsoo.ru/00ae4270
65 Posbp XuMuM B pelIEeHUN YKOJIOTUYECKUX 1 bubnuoreka [IOK
npobiem https://m.edsoo.ru/00ae4270
66 PezepaHublil ypok. O0o01eHue u 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O600111eHNE 1 | bubnuorexa [JOK
cucTeMaTu3als 3HaHui https://m.edsoo.ru/00adb33c¢
68 PesepBHblit ypok. O60011eHNEe 1 | bubnuorexa [JOK
CHUCTEMAaTHU3alUsl 3HAaHUH https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 68







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

» Xumus, 8 knacc/ 'abpuensa O.C., OctpoymoB WU.T'., Cnagkos C.A.,
AxnonepHoe obmectBo «M3natensctBo «IIpocBeiienne»
» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB WU.I'., Cnagkor C.A.,

AknnonepHoe obmectBo «M3aaTenscTBo «IIpocBemienne»

METOANYECKHUE MATEPUAJIBI U1 YUUTEJIA

INabpuensn, O. C. JlononHuTenpHas riaBa K yueOHUKY «Xumus 9 knacc»
INabpuensn, O. C. Meroandeckoe nmocooue Xumust 8-9 kiace

IMabpuensn, O. C. Meroaudeckoe nocooue k yueonuky O. C. 'aGpuensna
«Xumusy. 8 knacce / O. C. I'abpuensa. — M. : Ipoda, 2018. — 109.

Xumus. 9 xi1.: KoHTpoabsHbIe U TpoBepodYHbIe paboThl K yueOHuky O. C.
INabpuensna «Xumus. 9» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. YmakoBa u
ap. - M.: Ipoda, 2010.

["abpuensn O. C., Bockoboiinukona H. I1., SlmrykoBa A. B. HacronbHas kaura
yuutens. Xumusl. 8 kiI.: Metonuueckoe nocodue. - M.: IIpoda, 2011.
[Ma6puensn O. C., Octpoymos U. I'. HactonpHas kaura yauresns. XuMus. 9 Ki1.:

Meroanueckoe mocobue. - M.: JIpoda, 2007.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET



http://www.chemnet.ru ['azeta « Xumusi» u callT A yuurens «5 uay Ha ypok
XUMHUFD

http://him.1september.ru Enqunas komnexius [{OP: [Ipenmernast kommekmus
«XUMUA»

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4HbIE
sKcriepuMeHThl: xuMust. Konmnekius Poccuiickoro o01eo0pa3oBaTebHOTO
nopTasa

http://experiment.edu.ru AJIXUMUK: cairt JI.FO. AnukbepoBoii

http://www alhimik.ru Bcepoccuiickast onumnuaga mKkoIbHUKOB MO0 XUMHUU
http://chem.rusolymp.ru Opranudeckast Xumusi: SJEKTPOHHBIA YUCOHUK JJIs1
CpPEIHEM LIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMUH: DJICKTPOHHBIN YUSOHUK
http://www hemi.nsu.ru OTKpbITBIN KOJIEK: XUMUS
http://www.chemistry.ru JlucTaninoHHast OJTUMITHAAA IO XUMHH:
TEJICKOMMYHUKAIIMOHHBIN 00pa30BaTeIbHBIN MPOEKT
http://www.edu.yar.ru/russian/projects/predmets/chemistry Jlucraniimonusie
ABPUCTUYCCKUEC OJIMMITHAIBI TI0O XUMUHN

http://www eidos.ru/olymp/chemistry 3anumMarenbHas XUMuUs
http://home.uic.tula.ru/~zanchem W13 onbita padotsl yunurtens xumun: cait H.I1O.
CoeicMaHOBOM

http://sysmanova.narod.ru Kabuner xumun: caiit JI.B. Paxmanosoit

http://www 104.webstolica.ru Kimaccudukamnusi XaMHI4eCKUX peakiiui



http://classchem.narod.ru KouTpen — Xumus st Bcex: yueOHO-
UH(OPMAITMOHHBINA CAUT

http://kontren.narod.ru Martepuansl kapenpsl GuU3nUecKOl 1 KOJUIOUAHONW XUMHUU
HOxHoTro perepaibHOTO YHUBEPCUTETA

http://www.physchem.chimfak.rsu.ru MeTonuka o0yueHust XUMUU: CalT
kadeapsl xumun HI'TIY

http://mctnspu.narod.ru Metonuueckoe oobenuHenue yunreneit xumun Cesepo-
BocTtounoro okpyra ropoga MockBbI

http://bolotovdv.narod.ru HanomeTp: HaHOTEXHOIOTHYECKOE COOOIIECTBO
http://www. nanometer.ru OHnaiiH-cClIpaBOYHUK XUMUYECKUX 3JIEMEHTOB
WebElements

http://webelements.narod.ru [TonynsipHas 6uOIMOTEKAa XUMUYECKUX DJIEMEHTOB
http://n-t.ru/ri/ps Caiitr Alhimikov.net: yueGHbIe U CIIpaBOYHBIC MAaTEPUAIIBI IO
XUMUH

http://www. alhimikov. net Caiitt Chemworld.Narod.Ru -Mup xumunu
http://chemworld.narod.ru Caiit «BuptyanpHas XuMU4ecKas IIKOJIa»
http://maratakm.narod.ru Caiit «Mup xumun»

http://chemistry. narod.ru XuMuK.py: caiiT o xumuu

http://www.xumuk.ru Xumnueckas crpanuuka SpocnaBckoro I{entpa
TEJIEKOMMYHUKaUK 1 MHPOPMAIIMOHHBIX CUCTEM B 00pa30BaHUU
http://www.edu.yar.ru/russian/cources/chem Xumuueckuii nopraa ChemPort.Ru

http://www.chemport.ru Xumuueckwnii cepsep HimHelp.ru: yaeGubIe u



CIIPaBOYHBIE MaTEPHAIIBI
http://www himhelp.ru Xumus: Matepuans! « Bukurnenun» — cBoOOHOM
SHITUKIONEANH

http://ru.wikipedia.org/wiki/Xumust Xumust 1j1st BCeX: WJUTFOCTPUPOBAHHBIC
MaTepHalibl 0 0011el, OpraHuYecKOol U Heopranudeckoit xumuu http://school-
sector.relarn.ru/nsm Xumus u xxu3nb — XXI Bek: HayqYHO-TIOMYJISIPHBIN KypHAI
http://www.hij.ruXumo3za: coobmiecTBo yunteneid Xxumuu Ha nopraie «CeTb
TBOPUYECKUX YUUTEIIC

http://it-n.ru/communities.aspx?cat_no=4605 tmpl=com IIkonbHHKAM O XUMHH:
calT xumuueckoro gakynbrera Antl'Y

http://www chem.asu.ru/abitur DnexkTpoHHast OUOIMOTEKA O XUMUM U TEXHUKE
http://rushim.ru/books/books.htm DnekTponnas 6ubanoTeka yueOHbIX
MaTepHalioB 1o XxuMuu Ha nopraine Chemnet
http://www.chem.msu.su/rus/elibrary D1eMeHTbI )KU3HU: CAUT yUUTEIST XUMUHU
M.B. ConoBbeBoii

http://www.school2.kubannet.ru Suuuknoneaus «Ilpupona Haykn»: Xumus

http://elementy.ru/chemistry






