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MNOACHUTEJIBHASA 3AIINCKA

[IporpamMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxe Ha oOcHOBe (enmepanpHOl paboyeil mporpamMmbl
BOCIIMTAHUS U C YYETOM KOHIICTIIIMY MPENoJaBaHusl y4eOHOro mpeaMeTa « XuMHUsH
B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanun.

[Iporpamma 1Mo Xumuu Oa€T TpEACTaBICHHE O LENAX, OOIeH cTpareruu
oOy4yeHUs, BOCHUTAHUS M Pa3BUTUSA OOYYAIOUIUXCS CPEIACTBAMHU y4EOHOTO
npeaMera, YCTAHABIINBAECT 00s13aTeNbHOE MPEIMETHOE coaepKaHue,
MpEeAyCMaTPUBAET PACIpPEICICHUE €ro IO KiaccaM M CTPYKTYpUPOBAHHE IO
pa3ienaM M TeMaMm IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHMS XUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBsI3€H, JIOTUKM y4eOHOro mpoliecca, BO3PACTHBIX
O0COOEHHOCTEW  O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa IS
peanu3anuu TpeOOBaHHMM K pe3yJibTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yJibTataMm 00y4YeHUs] XUMUU Ha YPOBHE LIeJIed U3yYeHHUs PEeAMETa U OCHOBHBIX
BHUJIOB Y4eOHO-ITO3HABATEIILHOM JCATECILHOCTH OOYyYalomerocs II0 OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHMEe XWMHH CIIYKUT OCHOBOM JUisi (POPMHUPOBAHUS MHPOBO33PECHUS
oOyy4aroIierocs, ero MpeACTaBICHUM O MaTEepPUATBLHOM EIMHCTBE MHPA, BAXKHYIO
pOJib UTPAtOT (POPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O IMyTAX PEIICHHS TIO0ATbHBIX
mpo0JeM YCTOMYMBOTO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIeM 3IpaBOOXPAHEHUS.

N3yuenue xumun:

CIIOCOOCTBYET  peajiM3alldd  BO3MOXKHOCTEM  JJIi  CaMOpas3BUTUA U
dbopMHUpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSTEJIbHOW y4eOHOW  JIeSTEIhbHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEHEBHOM XM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIHHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQIbIBAET OCHOBBI
LEJTOCTHOTO B3IJIsI1a HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATAroM B pOpMHPOBAHUHU €CTECTBEHHO--HAYUYHOU IPaMOTHOCTH OOyYarOIIMNXCS;



CIIOCOOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
-Hay4YHbIM 3HAHUSIM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIaJl B KOJIOTHYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIMPUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IIIEr0 00Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHUU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(POpMHUpPOBaHA HA OCHOBE
CUCTEMHOT0 moaxoja K €€ uzydeHuro. CoaepkaHue CKIAIbIBAECTCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX IMPE/ICTaBICHUM
Pa3HOTO YPOBHSI:

— ATOMHO--MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TmpenctaBieHUNd 00 AIEKTPOTUTHYECKOW JMCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHS PACCMATPUBAIOTCA HA OCHOBE HJMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JPyroMy, BBITIONHS (GYHKIMA OOBACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyUYCHHS
M3y4yaeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLIECH HAYYHON KapTUHBI MHUPA B JIOTHKE
e€ CHCTeMHOW NpPHUPOJbI, IIEHHOCTHOTO OTHOIIEHHUS K HaydYHOMY 3HaHHUIO U
MEeTOJlaM TO3HaHMWS B Hayke. M3yueHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX mpeAMeTOB: «OKpyXKalomuil MUpY,
«buomnorus. 5—7 kinacce» u «duznka. 7 Kimaccy.

[Ipy w3yuyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHME 3HAHWN OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.
3amaya yuyeOHOro mpenMera COCTOMT B (DOPMHPOBAHMHM CHUCTEMBI XMMHYECKHX
3HAHUN — BaXHEUHMX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX MOTOKEHUH,
JIOCTYITHBIX 00OOIICHW MHPOBO33PEHUYECKOTO XapaKTepa, SA3bIKa HayKd, B



OpUOOLIEHMM K HAyYHbIM METOJAaM I[IO3HAHMS TIPU HW3YYEHUU BEIIECTB U
XUMHUYECKUX peaKiuii, B (OPMHUPOBAHUH U PA3BUTUU TO3HABATEIBHBIX YMEHHUHN U
UX TPUMEHEHHWU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIIEI0BATEIbCKON
NESATEIIbHOCTH, OCBOCHMM IIPaBMJ OE€30MAacHOrO OOpalleHHsl C BELIECTBAMHU B
MIOBCEIHEBHOM JKU3HU.

[Tpu u3yueHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LIENIH, KAK:

— (OpPMHUPOBAHHME HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIMUMCS YCIOBHSIM KU3HU;

— HalpaBJCHHOCTh OOYy4YeHMsI Ha CHCTEMAaTHYECKOE IMPUOOIIEHUE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHON JE€ATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO W PAa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obecrieueHne yclIoBUil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOUUMUCS
OIbITa Pa3HOOOpPa3HOM NEATEIbHOCTH, MO3HAHUS M CaMOIO3HAHMS, KIIIOUYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— ((opmupoBanue oOmeld (QyHKIUOHATILHOM U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXAaIOIIEr0 MHUpPA, MCIHOJIb3Yysl 3HAHUS W OMbBIT, MOJYUYEHHbIE MPU H3YUYECHHUH
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOJiieM B TOBCEIHEBHON >XM3HU U
TPYAOBOU JIEATEIBHOCTH;

— (QopmupoBaHue y o0Oyyaromuxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHUMAaHUSl LEHHOCTH XUMUYECKHMX 3HAHMA HJi1 BBIPAOOTKH 3KOJOTHYECKHU
1eJIecCO00pa3HOro TOBEACHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IIEJIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKArOUIEH IPUPOJTHON CPEIBI;

—pa3BUTHE MOTUBALMK K OOYYEHHIO, CIHOCOOHOCTEM K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMSI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HpOGuMiIs W HANPaBICHHOCTH JATbHEHUIIETO
oOyueHus.

OOmiee YMCIO YacoB, OTBEACHHBIX IS HW3Y4YEHUST XHMHM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJIel0), B 9 kitacce — 68 4acoB (2 yaca B HEJIEIIO).



COAEPKAHUE OBYUYEHUA

8 KUIIACC

ITepBoHaya/IbHBIE XUMHYECKHE IOHATHSA

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€JNOBEKA. XUMHS B CUCTEME HAyK.
Tena wm BemectBa. DHU3MUYECKHE CBOWCTBA BEIIECTB. ArperaTHOE COCTOSTHUE
BemecTs. [loHsaTne 0 Meromax NMO3HAHMS B XMMHMM. UHMCTBIE BEIECTBA U CMECH.
Crioco0bl pa3eneHus: CMeceu.

ATOMBI M MOJIEKYJIBI. XHMHYECKHE 31eMEHThl. CHMBOJIBI XUMHYECKHX
aneMeHTOB. [IpocThie U CoXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuueckass (¢opmyna. BajgeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENBHAas aTOMHas Macca.
OTtHOocuTeNbHAs MOJEKYISpHAs Macca. MaccoBast A0 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuectBo BemectBa. Monbk. MomsgpHasimacca. B3auMoOCBsI3b KOJIMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCUHEHUH.

du3nyeckre U XMMUYECKUE SIBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckHe ypaBHeHUs. Krnaccudukarms
XUMUYECKUX pPEeaKIUil (COeTUHEHUs, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIOACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JIbJIa, pPACTUpPAHHE caxapa B CTYIIKE,
KUTIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKAJTMBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJia C KUCJIOTOM) SBJICHU, HAOMI0ICHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasjokeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe TMAPOKCUIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3y4YEeHHE CMOCOOOB pa3/esieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapMBaHueE, TUCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHUE OYUCTKH MOBAPEHHOU
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsI MacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Ba:xkHeiue npeacTaBuTe M HEOPraHNYECKUX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — aneMeHT u mpocroe
BenlecTBo. HaxokaeHue kuciaopoga B Hpupone, (U3MUEecKHue M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuael. IIpumenenuexkucnopoga.Crnoco0s



MOJIyYCHHUST KUCTopoAa B J1abopaToOpuu W TPOMBINIUICHHOCTH. KpyroBopor
KHcIopoaa B mpupoae. O30H — ajutoTpoItHas MOAUGUKAIISA KUCIOpOoa.

TennoBoit 3¢h¢heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb M METaH. 3arps3HEHUE
BO3/lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bopopon — asnemeHT m mpocrtoe BemectBo. Haxoxaenue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxy4yeHust. KucimoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacd€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOABl. Boma kak pactBopurenb.  PacTBOpHI.
HacpilieHHbIE M HEHACBIIIEHHBIE PAacTBOPbL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
PonppacTBOpOB B IpupoJie U B KU3HUYEIOBEKA. KpyroBOpoT BOABI B IMPHUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuHeHuit. Oxcuapl. Kiaccuduxanus
OKCUJIOB:  cojeoOpasyoiniue (OCHOBHBIE, KHCJIOTHBbIC, aM@OTEepHbIE) U
HecosneoOpazyromme. Homenknatypa oxcujoB. Duznueckue U XUMHUYECKHUE
cBoMcCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcHoBanus. Kmaccudukanus ocHOBaHM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnii. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [TosryueHre oCHOBaHUM.

Kucnotel. Knaccuduxarnus xkucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctm meramnoB H. H. bekerosa.
[Tomy4yeHue KUCIoT.

Comu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[TomyyeHue couen.

['eHeTnueckas CBSA3b MEXKIY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONMPEIECTICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJTyUYEHHUE,
coOupaHue, pacrno3HaBaHWE U U3YyYCHUE CBOWMCTB KHUCIOpOJa, HAOI0ACHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXxapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpo/a (TOpEeHHE), B3aMMOCHCTBHE Bojopoaa ¢ okcuaoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAONIOJEHHE OOpa3IOB BEIIECTB
KOJMYECTBOM | MOJb, HCCIEIOBaHHE OCOOCHHOCTEH pacCTBOPEHHSI BEIIECTBC
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OIMPEACIEHHON
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHHUE BHUEOMATEpPUAJIOB),



UCCJIEIOBAHUE O0pa3sLOB HEOPraHMYECKHUX BELIECTB PA3IMYHBIX KJIACCOB,
HaOJI0/IeHNE U3MEHEHHsI OKPACKU MHAMKATOPOB B PAaCTBOPAX KHUCIOT M IIEIOYEH,
uzyuyeHue B3aumozeiictBusa okcupa menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpalU3aluH, IOJIYyYECHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTHM M3 PAacTBOpa COJIM, PEIICHUE
DKCHEPUMEHTAJIBHBIX 3a/1ad 10 TeMme «BakHeUIMe Kiaccbl HEOPraHWYECKHUX
COECTMHEHUI.

IMepuoauueckui 3axkoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble TOMBITKM KIAacCU(PUKAIUMU XUMUYECKUX diemMeHToB. IloHsatue o
IpYIIax CXOJHBIX 3JEMEHTOB (IIEJOYHBbIE M IIEJOYHO3EMEIbHBIE METAJLIbL,
rajlore€Hbl, MHEPTHBIE ra3bl). DIEMEHThI, KOTOpbIE 00pa3yoT aM(OTEPHbIE OKCUIbI
Y TUJIPOKCHUIBL.

[lepnognueckuii 3axoH. [lepuoanueckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkonepuonHas ©  AIuHHONEpuogHas  (OpMBI
[Tepronnueckoii cucrembl xumuueckux 3nemMeHToB JI. . Menneneesa. [lepuoas
u rpynmbl. OU3NYECKUH CMBICH MOPAAKOBOIO HOMEpPA, HOMEPOB INEpUONA U
IPYIIIbI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oromnel. DnekTtponsl. CTpoeHue
ANEKTPOHHBIX  000JI04eK aToMOB TNepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 10 ero noyoxeHuro B Ilepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paauyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyMNIaM U Nepruoaam.

3nauenue [leprnoanueckoro 3akona u [leproanvyeckoil CUCTEMbBI XUMHYECKUX
DJIEMEHTOB Ul pa3BUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€HbId U
IpaKIaHUH.

Xumuueckas cBsi3b. KoBalieHTHas (ToJisipHasi M HEMOJSIpHAasl) CBSI3b.
DIIEKTPOOTPULIATENIBHOCTh XUMUUECKUX AIIEMEHTOB. IOHHAsI CBS3b.

Crenenp  okucneHus.  OKUCIAUTEIBHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Tpouecchl OKMCAEHUS U BOCCTAHOBIJIEHH. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3yyeHue oO0pas3loB BELIECTB METAUIOB M HEMETaJUIOB, B3aUMOJCHCTBUE
TUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCJIOT W IIEJIOYEH, MPOBEACHUE OIBITOB,
WUTKOCTPUPYIOLINUX — NPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUU
(ropenue, peakliiy pa3yIoKeHUs], COETUHEHU).

Mescnpeomemmnbnie ceasu



Peanmnsanys MeXNpeIMETHBIX CBSI3€d IPU W3YYEHHH XMMHMM B 8 KJlacce
OCYILIECTBIISIETCS 4YE€pe3 MHCIOJIb30BAaHUE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJECIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO011e ecTeCTBeHHO--HAyUHbIE MOHATHS: HAy4YHbIN (akT, TUNOTE3a, TEOPHUs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TEePUOIUIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHI,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUECKHUI 3apsll, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3UYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHHUsI, KOCMOC, TUIaHETHI, 3BE€3/1b1, COHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOTLIMBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnognueckuii 3axoH. [lepuoanueckas cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbLUi U HUX
COCMHEHUN B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTATITUMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTaHUYEeCKUX
COEIMHEHUI, TEHETUYECKAas CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaiys XuMA4eCKUX peakiuii Mo pa3aTuIHbIM MPU3HAKAM (TI0 YUCTy
M COCTAaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(ddeKkTy, Mo
W3MEHEHUIO CTENEeHEW OKMUCIICHUS XUMHYECKUX JIEMEHTOB, MO OOpAaTHUMOCTH, IO
y4acCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
ypaBHEHUS.

[TonsiTue 0 CKOpPOCTH XUMHUYECKOW peakinuu. [loHsTHE 00 00paTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusax. Ilonsatue o xkaranuze. [loHsAiTHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSL.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIN  OajaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHME  ypaBHEHUU



OKHCJIUTEIbHO--BOCCTAHOBUTEIIbHBIX ~ PEAKUUMA C  HCHOJIb30BAHUEM  METOJIa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMH4eckoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
MOJHBIE M COKpAlll€éHHbIE HMOHHBIE YypaBHEHUs peakunuil. CBoWCTBa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIIEKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHbIe peakiii Ha MOHBL. [IOHSATHE O TMAPOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEJISIMA KPUCTALNIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — META/VIOB M HEMETauloB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBHS PA3UYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOpPOB BEHIECTB, IMpOLECCa JTUCCOIMAIMU KHCIOT, IIEJIOYEe U COJIer
(BO3BMOKHO  HCIOJIb30BAHUE BHUJCO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HMOHHOro  OoOMeHa
(oOpazoBaHue oOcaaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOABI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pasfioKeHUs, COCIMHEHUS ), paclOo3HABaHUE HEOPTaHMYECKUX
BEIIECTB C TMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
AKCIEPUMEHTAIbHBIX 33]1a4.

HemeTausibl 1 MX cOeIMHEHUS

OOmast xapaktepuctuka TajoreHoB. (OCOOEHHOCTH CTPOCHHsI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue M (PU3MYECKHUe CBOMCTBA MPOCTHIX
BEUIECTB — TAJONCHOB. XHWMHUYECKME CBOWCTBA HAa INpUMEpPE  XJIopa
(B3auMOAEICTBHE C MeETaJUlaMH, HEMETaJulaMu, IIeJo4aMu). XJIOPOBOJOPO/I.
ConsiHasiKUCIIOTa, XMMHUYECKHECBOMCTBa, IMOJy4YeHHE, MpuMeHeHue./lelicTBue
XJIOpa U XJOPOBOAOPOAA HA OPraHW3M 4YeJioBeKa. BakHeWmme XJIOpUAbl U UX
HaXOXJICHUE B IPUPOJIE.

O6mas xapaktepuctuka 31neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOa
U cepbl. XuMUYecKue cBoiicTBa cepbl. CepoBOIOPO, CTpOCHHE, (PU3HUECKHE U
XUMHUYecKkue cBorcTBa. OKCHUABI CEpbl KaK MPEACTABUTENIN KHUCIOTHBIX OKCHIIOB.
Cepnass kmciota, (Quanueckue © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENS KJjacca KHUCIOT U crhenududecKkrne). XHUMHUYECKHE PEaKInH,
JeXalue B OCHOBE MPOMBINUICHHOTO CIOCO0a TMOJyYeHHUS CEPHOW KHUCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAsI pEAKLMs Ha



cynbdar-uoH. Haxoxnenue cepbl u €€ COCIUHEHHH B MpHPOAE. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH CpeAbl COEIMHEHHUSIMH CEpbl (KUCIOTHBIE JTOXKIIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUSI.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIIEHUSA. A30T, paclpoOCTpaHEHUE B MPHUPOJIE,
dusznyeckue U XuMudeckue cBoictra. KpyroBopot a3ora B mpuponae. AMMHUaK, €ro
dusznyecKkue u XMMHUECKUE CBOMCTBA, MoyueHue U npuMenenue. Coiu aMMOHMUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THAasl KHUCJIOTa, €€ MoJlydeHHe, (GU3HMUYEeCKUEe U XMUMHYECKHE
cBOMcTBa (0OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M crHeuuduueckue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
yA0OpeHuil. XuMHUYEeCKOe 3arpsi3HEHUE OKPY KaIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3/AyXa, MHOuYBbl U BoJnoEMOB). Docdop,
aJyoTpornHele Moaupukanmuu ¢docdopa, puU3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaota, Pu3NIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnons3oBanue GpocharoB B KauecTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrepuctuka 3nemMeHToB IVA-rpynnbel. OCOOEHHOCTH CTPOECHHMS
aTOMOB,  XapaKTEpHbBIE  CTENEHW  OKHUCJIEHUS.  YIVIEpOA,  AJUIOTPOIHBIE
Moau(pUKalMM, PpPacIpoOCTpaHEHWEe B MNpUpoae, (U3MUECKHMEe U XUMHUYECKHUE
cBoicTBa. Ancop6uus. KpyroBoporyriepoaa B npupoie.OKcuabl yriepoaa, Ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JCHCTBUE Ha IKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKue MpoOJeMbl, CBS3aHHBIE C OKCHJIOM
yriepoaa (IV), rumoresa riao6anbHOrO TOTEIJICHUS KIWMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHYECKHUE CBOMCTBA,
noJiydeHue W mnpuMeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3zoBanue KapOOHATOB B ObITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSIMHEHMSIX
yriaepoja (MeTaH, 3TaH, dTHJICH, alleTUJICH, YTAHOJI, TJIMIICPHH, YKCYCHAs KUCIIOTA).
[IpupogHble HMCTOYHUKU YIJIEBOJAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl WX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, OeNkax, yriieBojax — U ux
poJiM B JKH3HM 4YeJOBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYECKHX H
HEOPTraHUYECKUX COEIMHEHU.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJyYCHHE U
npumenenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmue mnpeacraBieHusi 00
okcunie kpemuus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
ObITYy, B IPOMBILUICHHOCTU. Ba)kHeWIlIe CTPOUTENIbHbIE MaTepHalbl: KEPAMHKA,



CTEKJIO, IIEMEHT, 0eToH, kene300eToH. [Ipobiempr 6€30MacHOTO HMCIOIB30BAHMUS
CTPOUTENIBHBIX MATEPUAJIOB B IIOBCEIHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

U3y4YeHUEe 00pa30B HEOPTaHUYECKHX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMi Ha XJIOPUJI-MOHBI U HAONIOICHHE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xaromme (PU3NUecKrue M XUMHYECKHE CBONCTBA
TraJIOT€HOB M WX COEIWHEHHH (BO3MOXKHO HCIIOJIB30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0Opa3llaMu XJIOPUAOB (TajOreHUOB), O3HAKOMJICHHE C
oOpasulamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEPHUAIOB), HAaOIIOIEHNE TIpoliecca OOYITIMBaHUs caxapa o JEeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOIN CEPHOM KUCIIOTHI, MPOBEJECHUE KAUECTBEHHOW PEaKIMu Ha cyJbdat-
MOH U HaOJI0O[eHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiicTBamMM a3oTa, (ochopa W HMX CcOoeOIUHEHUH (BO3MOKXHO HCHOJIb30BAaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX ya0OpEHUH, MOITyUYEHUE,
coOupaHue, pacrno3HaBaHWE€ M M3yYEHHE CBOMCTB aMMHUaKa, M[POBEICHUE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX MPOTEKaHMUsl, B3aMMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4EeHUE Mozenen
KPUCTAUIMYECKUX peIIETOK anMasza, rpaduta, QyuiepeHa, O3HAKOMJICHHE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NpPOTHBOTa3a, MOJIy4yeHHe, COOMpaHue, paclio3HaBaHUE U U3YUYECHUE
CBOMCTB YIJIEKUCIIOIO rasa, MpoBEJACHUE KAUeCTBEHHBIX PEAKIMM Ha KapOOHAT U
CWIMKAaT-UOHBl M M3yYEHHE IIPU3HAKOB MX MPOTEKAHUS, O3HAKOMJICHHE C
NPOAYKUMEH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTATbHBIX
3aza4 1o reme «BakHele HeMeTaliIbl 1 UX COSIUHEHUSY.

MeTaJiibl 1 MX COeIMHEHU S

OO11ast XapakTepUCTUKA XUMHUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux noyiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U.
MenneneeBa u cTpoeHus: aToMoB. CTpO€HHE MeETaUIOB. MeTtayudeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMUECKass  PEIIETKA.  DJIEKTPOXUMUYECKHH  pAl
HaMpsHKeHUN MeTaiwoB. OU3nyecknue U XUMUYECKHE CBOMCTBa MeTaiioB. Oomue
ciocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MHM METaIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY W MPOMBIIIIICHHOCTH.

[Ilenounsie meTamnpl: nonoxeHue B llepuoanyeckon cUCTEME XMMHYECKUX
anemenToB /. M. MenzaeneeBa, cTpoeHHEe MX aTOMOB, HaXOXKJICHHE B IPUPOLIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHHWe WIENOYHBIX METaVIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAJUIBI MarHuid MW KallblIMK: IIOJIOXKEHHE B
[Tepuomnueckon cucreMe xumudeckux sneMeHToB Jl. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIAPOKCHUI, COJIH).
JKécTKkocTh BOJBI M CIIOCOOBI €€ yCTpaHEHUS.

AJltoMUHUN: TIoJ1I0’)keHue B [leproanueckoi cuCTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aroma, HaxoxacHue B mnpupoae. dusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCHIA
aJIIOMHHHUSI.

Keneso: nonoxenne B [lepuognueckoi cuctemMme XMMHYECKUX 3JEMEHTOB /1.
. MengeneeBa, CTpoE€HHE aroma, HaxOXJIcHUE B mnpupoac. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI U con xkemesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYCHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ oOpa3llaMd METAJIOB U CIUIABOB, WX (DU3UYECKUMU
CBOMCTBAMH, M3y4Y€HHE  PE3yJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIbI, MpOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYE€CTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HaOMFOIEHUE W OMMCAHUE MPOLIECCOB OKPAIIMBAHMUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCIIEPUMEHTABHBIX 3a7a4 1o TeMe «Baxknenime
METaJlJIbl U UX COCAMHCHUS.

XuMHS M OKPYXKAOLIAS cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM KHU3HM YEIOBEKA. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObiTy. IlepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpY’Karouled cpeabl (MpeaeiabHas I0MyCTUMAast
KOHIIeHTpalus BemiecTs, nainee — [1/IK). Pons xumMuu B penieHun SK0JIOrM4eCKUX
npobJieM.

Xumuueckuii Ikcnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mesricnpeomemnuwle céasu



Peanmusanuss MeXnpeIMETHBIX CBSI3€M INPU W3YYEHHH XUMHM B 9 Kiacce
OCYLIECTBJISIETCS. 4Y€pe3 HCIOJIb30BAaHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAay4HOT'0 IIUKIIA.

OO1ue ecTecTBEHHO-HAYUYHbIE MOHATUS: HAY4HbIM (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KilaccupuKalusa, MEpUOAUYHOCTb, HAOIIOCHUE,
OKCIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAITBI.

®dusuka: Marepus, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHI,
U30TOIbI, PAAUOAaKTUBHOCTh, MOJIEKYJa, JJIEKTPUUYECKUH 3apsi, NPOBOJHUKHU,
MOJYTIPOBOJHUKH, JUAJEKTPUKH, (POTOSJIEMEHT, BEIIECTBO, TEJNO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUIMYECKast
pemérka, CIulaBbl, (pU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npixanue, Ouocdepa, FKOCUCTEMA, MHUHEPATIBbHBIE
yA00peHus, MUKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNIbl, TOPHBIE MOPOJBI,
M10JIE3HbIE UCKOIAaeMbl€, TOIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMH POCCUUCKUMU
COI[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOINO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3AIMN O0yYArOIINXCA.

JIuyHOCTHBIE  pe3yJbTaThl  OTPaXalrOT  TOTOBHOCTh  OOy4YaroUIUXCs
PYKOBOACTBOBAaTbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpHUEHTAlUW U
pacCIIMPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1)IaTpuoTHYECKOro BOCIIMTAHMS

LIEHHOCTHOT'O OTHOIIECHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAUI0, TOHUMAaHUS 3HAYEHHUS XMMHUYECKOM HAyKH B KU3HHU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIECTBA;

2)rpaaaHCKOro BOCIIMTAHUA:

MPEJCTABJICHNUS] O COLUMAIBHBIX HOPMax M MPABAJIAX MEXKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIIEIOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
JEATEeIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HONW COBMECTHOU [ESATEIHHOCTH MIPU
BBITIOJTHEHUU Y4Y€OHBIX, TMO3HABATEIbHBIX 3aJay, BBIOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aWMOIIOMOINIM B TIpPOIleCC€ OTOW Yy4eOHOM eATeTbHOCTH, TOTOBHOCTH
OIICHUBAaTh CBOE TMOBEACHWE W TIOCTYNIKM CBOMX TOBAPHUINECH C TMO3ULUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUSI TTOCIEACTBUM MTOCTYIIKOB;

3)LEeHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHYECKUE TPEJICTABICHUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOLIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH U COCTAaBISIOLIUE
OCHOBY I TIOHUMAHMS CYIIHOCTH HAyYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOJHOM CPEZION, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

[T03HABATEIbHBIE MOTHUBBI, HAIIPABIICHHBIE HA MOJIYYEHHE HOBBIX 3HAHHUU I10
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMaeMBIX TIPOIECCOB W SIBIICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paboThl C Yy4YeOHBIMU TEKCTaMM, CIPABOYHOU



JUTEPATYpPOH, JOCTYMHBIMA TEXHUYECKHUMH CpEJCTBAaMU HH(POPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYECHHMIO M TIO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
NeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH M YPOBHA OOy4YeHUs B
JIaTbHEHIIIEM;

4)(popMupoBaHNs KYJIbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HEIPUSATUE BPETHBIX NMPUBBIYEK (YIOTPEOICHHS aTKOTOJs1, HAPKOTUKOB, KypEeHHUS),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEabHOMN KU3HU;

5)Tpy10BOIro BOCIIMTAHMSI:

MHTEpEC K MPaKTUUYECKOMY M3yUeHHUIO TIpodeccuil 1 TpyJa pa3auyHoro poja,
YBOKECHUE K TPYyAy M pe3yibTaTaM TPYJIOBOH NEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJIIBHOW TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIIeITHON Mpo(]ecCHOHaTBLHON NeITEIFHOCTH U PA3BUTHS HEOOXOIUMBIX YMEHHM,
TOTOBHOCTh aalTUPOBATHCS B TPOQPECCHOHATBLHOM Cpejie;

6)3K0J10r14eCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYILECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOIOICHUS
npaBuJ1 0€30MacHOTO MOBEICHUSI P padOTe C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YIPOKAIOIMINX 3J0POBbIO U YKU3HU JIIOAEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble TPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPY’KAIOLIEN PUPOIHONU CPEIOH, ISl IIOBBILICHUS
YPOBHSI  DKOJIOTMUECKOW  KYJbTYphbl, OCO3HAaHHUS TJIOOAJIBHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM M MyTEeW HX PEIICHHS MOCPEICTBOM METOJOB XHUMMH,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHpOBaHUS MHPOBO33PEHHS] OOIIEHAYYHbIE TOHATHS (3aKOH, TEOopus,
MIPUHITUT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O ILIEJIOCTHOM



HAyYHOW KapTHHE MHPA, ¥ YHUBEPCAIbHbBIC YUCOHBIC NCUCTBUS (MTO3HABATEIBHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJornueckue aeiicTBUA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJI1 OOBSICHEHUS OT/ICIbHBIX (JAKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUU JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3YUYCHMS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHYECKUN 3HaK (CHMBOJ JJIEMEHTAa), XHMHYeckas (opMyia W ypaBHCHHE
XUMHUYECKON PEeaklMy — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEpU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMT,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKke B KayeCTBE OCHOBBI JI1 (POPMHUPOBAHUS THUIOTE3bI IO
MPOBEPKE MPABUILHOCTU BBICKA3bIBAEMbBIX CYXKIACHUM;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJwoJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IBI 110 Pe3yjibTaTaM MPOBEAEHHOTO ONbITA, UCCIICIOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (JOPM MPEACTABICHUS, MOJYyYaeMYyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMYyJISIpHAsl  JIUTEpaTypa XHUMHYECKOTO COJIEPkKAHUS, CIPABOYHbIC
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OIICHUBATH MPOTHUBOPEUYUBYIO M
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3ju4HbIe METOJbl U 3aMpOChl MPU NOHMCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIs BBITIOJHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 OMpPENeIEHHOTO THUIA, MPUOOPETEHHE OIbITa B
00JacCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENILHO BBIOMpAaTh ONTUMAIBHYIO (DOPMY MpEACTaBICHUS HHPOPMAIUH U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce y4yeOHOH U
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

yMEHHUsSl 3aJlaBaTh BOMPOCHI (B XoJie auanora W (Wiu) JHUCKYCCHM) IIO
CyliectBy  oOCyXJaeMod  TeMbl, (POPMYJIHpPOBATH CBOM  IPENJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHUS MPEJIOKEHHOMN 3a1a4H;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJIbTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
1a60paTopHOI pabOTHI O KCCIIEIOBAHUIO CBOMCTB BEMIECTB, yU4€OHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHuss, 0OMEH MHEHMSIMH, «MO3TOBbIE IITYpMbD», KOOPAMHALIUSA
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpCaJbHbIe Y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIECTBJIATh, KOHTPOJIUPOBATH M MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUW 00 HM3ydaeMbIX OOBEKTaXx — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPe3yJbTaTa 3asBJICHHON LETH, yMEHHE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaracMbl€ B YCIOBUU 3aJaHUMN.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeAMETHBIX pE3yJbTAaTOB IO OCBOCHHUIO 005S3aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MJaHHOW QeaepanbHON paboueil mporpamMmonu,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUSA, YMEHHUS U CIOCOObI



JNeucTBUl, crnenuduueckue g OpeAMETHONM obnactu  «XHUMHUS», BB
JEATeIbHOCTH MO  TMOJYyYEHUI0O HOBOIO  3HaHWs, €ro HHTEpIpETalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsX.

K koniy oOyuenus B 8 kjacce npeMeTHbIEe pe3ysIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKyJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIeMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, K30~ U SHJOTEPMHUUECKHUE PEAKIINH, TEII0BOU 3 EKT peakiumu,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aroma, aTOMHasi OpOHUTallb, PaaUyC
aToMa, XUMHUYECKasl CBsI3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(poreHTHAsI KOHIIEHTpAIKsi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH 3TU TTOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI) CHUMBOJUKY JJIS COCTaBJieHUs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpPENENsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KIACCy COEIUHEHUH TIO0
dbopmysiam, BHUJ XUMHUYECKOW CBSI3M (KOBaJeHTHass M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaThb cMbIci Ilepuonnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHa ABOTrajipo;

e ONUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuomnyueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnobdouHas noarpymnmna (b-rpynmna)», manbsie u
OONbIIE TEPHOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij spa, 00IIee YrCIIO dJIEKTPOHOB
U PaCTIPEICIICHHUE UX TI0 SJICKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE JJIEMEHTHI, HEOPTaHWYECKHUE BEICCTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPaAMHU MOJIEKYIISPHBIX
ypaBHEHUHN COOTBETCTBYIOIINX XUMUUECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpAICHUNA B
Pa3INYHBIX YCIOBHUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »JJIeMEHTa 10 (dopmyie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHre, CHUCTeMaTHU3aluIo, KJacCHU(pUKAIHUIO,
BBISIBJICHHUE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsi U3Y4YEHHUs CBOMCTB
BEIIECTB M XHUMHUYECKUX pEaKIil, EeCTECTBEHHO-HAyUHbIE METOJIbI
MO3HAHUS — HAONIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

CIeOBaTh  NpaBWJIaM  TOJIb30BAaHUA  XUMHYECKOM  MOCyloH |
7abopaTopHbIM  000pY/IOBaHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMpaHUIO
ra3oo0pa3HbIX BeIIeCTB (BOJOpOAA M KHUCJIOPOJa), MNPUTOTOBIICHUIO
PACTBOPOB C ONPEACIEHHON MAaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB IIEIOYCH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;rakmyc, heHondTaienH, METUIIOPAHXK U JIPYTHUE).

K xoHiy 00ydenus B 9 kjacce npeIMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHWOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BELIECTBO, BAJCHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEICHb
OKHCIICHUS, XUMHUECKas PeaKlisi, XUMUYeCKasi CBS3b, TETIIOBOU 3PdeKT
peakiuuu, MOJb, MOJSIPHBIM  00BEM,  PAcTBOp,  BJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, Karauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBIE PEaKIMH, OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOW pEaKUHH, TMPEIEIbHO JOMyCTHUMAs
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU OHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0O CHMBOJIMKY JJII COCTaBlieHUS (opMy
BEILIECTB ¥ YPABHEHUI XUMHYECKUX PEAKIINI;

OMPENIENATh BaJICHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeNIEIEHHOMY KJIACCY COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica Ilepuonmueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIKChIBAaTh M XapaKTEPU30BAThH
Tabnuunyto popmy Ilepuoamdeckoil CUCTEMbl XHMHUYECKUX HJIEMEHTOB:
pa3ivyuath TMOHSTHS «rjaBHas mnoarpynmna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpefieieHde HMX 1O JJICKTPOHHBIM CJIOsIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npejenax MaJblX MEPUOJIOB U TIIABHBIX MOATPYII C YYETOM CTPOEHUS HX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIECTB, MO TEMIOBOMY 3(P(HEKTy, 0 U3MEHEHHUIO CTETICHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIUDUUECKHE XUMHUYECKHE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILIECTB, MOATBEPKIAs OIMNHUCAHUE
NpuUMepaMl MOJICKYJISIPHBIX M HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUSI BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
1IEJIOYEUN U COJIEH, TTOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIM HOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3JITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIMA;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIbHYIO MOJEKYJISIPHYIO W  MOJIIPHYIO MAaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrOo »JJIeMEeHTa 10 (dopmyJie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MIPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYyAOH H
7ab0paTOpHBIM  00OpYJOBaHHMEM, a TaKXKe IMpaBWia OOpaiieHus ¢
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKUUSMH 110 BBIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TI0 TIOIYYEHUI0O W COOMpaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YTJIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIHUH, TOATBEPKIAIOIMIMNE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHCTEMATHU3aIlii0, BBISABICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I U3YYEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBbIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJICIUPOBAHUE, DKCIICPUMEHT (peanbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
N KounyecTBOo4YacoB DJIeKTPOHHbIE
; HaumeHoBaHuepas3aejioB U (undposbie)
n/ Bcer  Kontpoabnbiepabor IlpakTuyeckuepador
TEMIIPOrPaAMMBbI oOpa3oBaTejibHbIEpecyp
n 0 bI bl
Chl
Paznen 1.1lepBoHavyanbHbIeXUMHYECKHETIOHSITUS
Xumus — BakHasi 00J1aCTh
11 €CTECTBO3HAHUS U MPAKTUICCKOU 5 2 bubmorexa HOK
' P https://m.edso00.ru/7f41837c
JesITeIbHOCTH YeJIOBEKa
bubnunoreka LIOK
12 B 15 1
CIUECTRA M XHMHHCCKICpEatiiny https://m.edso0.ru/7f41837¢c
Hroromopazaemy 20
Pa3nes 2.BakHeiimme npeacTaBuTe Il HEOPraHHYECKUX BelleCTB
bubmnoreka IIOK
2.1 B .K Nl 6
03ayx. Kuenopon. Iowsue 06 oxcupax https://m.edso0.ru/7f41837¢c
bu6nunorexa LIOK
2.2 B I1 8 1
OAOPOAL-LIOMATHE O RHCIOTax H cOLIX https://m.edso0.ru/7f41837c
bubnunorexa LIOK
2.3 Bona. P Nl 0 5 1 1
0418 TACTBOPHI. LIOTUTHE 0D OCHOBARHMAX https://m.edso0.ru/7f41837c
OCHOBHBIEKJIACCHIHEOPTAaHUYECKUXCOEIUHE bubnuoreka [{OK
2.4 . 11 1 1
HUU https://m.edso0.ru/7f41837¢c
Hroromopasaeny 30

Pasnen 3.01lepunoanyeckuii 3axkoH u [lepuoguyeckasi cucreMa xumnueckux 3jeMeHToB /. U. MenaeneeBa. CTpoeHHeaToMoB.
XuMnueckasacBsidb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIEPEAKIMU

3.1 Ilepuoanueckuii 3axoH u Ilepunoanueckas 7 Bbubmuotexa [JOK



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

cucTeMa XUMMUYECKuX 3y1emMeHToB /I, 1.
Menaene-eBa. CtpoeHreaToma

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

3.2 Xumunueckas cBsizb. OKMCIUTETBLHO- g
' BOCCTaHOBHTEIIBHBIC PEAKIIUH

Uroronopazneny 15

PesepBHOEBpeMs 3

bu6nmmoreka [IOK
https://m.edso0.ru/7f41837c

bub6nmoreka [IOK
https://m.edsoo0.ru/7f41837c

bub6nmoreka [IOK
https://m.edsoo.ru/7f41837c

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 08



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

9 KUIIACC

N KounyecTBOo4YacoB JJIeKTPOHHbIE
* | HaumeHoBaHHMepAa3IeJ0OB U (ungposbie)
n/ Bcer  KoHTposbHBbIEPa0O IMpakTnyecknepado
TEMIIPOTrPaAMMBbI o0pa3oBaTe/bHbIEpecyp
11 0 ThI ThI
Chl
Paznen 1.BenrecTBO 1 XUMHYECKHE PeaKIIUU
11 [ToBTOpenue u yrirydiaeHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3IelIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE3aKOHOMEPHOCTUXUMUYECKUXPEa 4 bubnnoreka [JOK
' KLU https://m.edsoo.ru/7f41a636
13 ONEKTPOIUTHYECKAS JUCCOLUALU. 8 1 1 bubnnorexa [JOK
' XHUMUYECKUE PEaKIMu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroronopazneny 17
Pa3znea 2.HemeTa/JIBI M HX COeTHHEHHS
51 OO6m1ast XxapaKTepUCTUKA XUMUUECKHUX 4 1 bubnuoteka [JOK
' anemeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTeprucTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa 6 bubmmorexa [TOK
' ) PyIiEL. -6 https://m.edsoo.ru/7f41a636
e€CoeIMHCHMS
OO61mas xapakTepucTUKa XUMUYECKUX
2.3 aneMeHToB VA-rpynisl. A30T, pochop 1 ux 7 1 bubmmorexa LIOK
' 20 ’ P https://m.edso0.ru/7f41a636
COCTUHEHUS
OO01mmas XxapakTepruCcTHKa XUMHUISCKUX
24 anemeHTOB |VA-rpynmsl. Yriaepoa u 8 1 2 bubmmorexa [TOK
' . Py ' pos https://m.edso00.ru/7f41a636
KPEMHUH U UX COSIMHEHUS
Hroromopasaeny 25



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

Pa3gen 3.MeTa/JIBI M X COCAUHECHUSA

bu6mmoreka [IOK
A I 4
3 ObmuecsoiicTrameTanios https://m.edsoo.ru/7f41a636
. bubnmoreka [JOK
2 B 1
3 AKHEHIIINE METAJUIBI M UX COEIUHEHUS 6 https://m.edsoo.ru/7f41a636
Hroronopaznery 20
Paznen 4. Xumus 1 oOKpyskamomas cpeiaa
4.1 BertectBa 1 Marepualibl B KU3HU YeEJIOBEKA 3 bubnmorexa LOK
' B p https://m.edsoo.ru/7f41a636
Hroronopaznery 3
PesepBHOEBpEMS 3 bubnnorexa [IOK
P P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



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

IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
JdaranzydyeHus
Ne KosauuecTBouacos DJieKTpOoHHbIenu¢poB
n/ Temaypoxka bleoOpa3oBaTejbHbIEpe
n Beero Kontpoabn  IIpakTuyeck cypcehl
pIepadoThI nepadoThI N ED: dakr
[Ipenmer xumuu. Posib XuMHM B )KU3HU 1 bubnuoreka [IOK
yenoseka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
ITonsiTue 0 MeTogax MO3HAHUS B XUMHUH 1 bubmorexa HOK
A https://m.edsoo.ru/ff0d227e
[TpakTrueckas paborta Ne 1 «IIpaBuna
paboThI B 1a0OpaTOpUH U IPUEMBI 1 1 bubnnorexa [JOK
oOparteHus ¢ 1a00paTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
Yucteie BemecTBa U cMecH. CIocoObl 1 bu6nmorexa LIOK
paszelieHus: cMecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2
«Pa3nenenue cmeceii (Ha mpumepe 1 1 bubmorexa LOK
a . puMep https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBaPEHHOU COJIN)»
ATOMBI U MOJIEKYJIBI 1 bubmorexa LOK
Y https://m.edsoo.ru/ff0d2a6c
XUMHYECKHE DJIEMEHTBI. 3HAKU 1 but6mmorekxa [IOK
(CHMBOJIBI) XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
IIpocThie u ClOKHBIEBENIECTBA 1 bubmorexa I[JOK
P B https://m.edsoo.ru/ff0d2a6c
ATOMHO-MOJIEKYJIIPHOCYUEHNE 1 bubnuotexa [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c

3aKOH ITOCTOSIHCTBA COCTaBa BELIECTB.
Xumuueckasi hopmyia.

https://m.edsoo.ru/ff0d2d50

bubnunoreka LIOK

10
BaneHTHOCThaTOMOBXMMHUYECKUXAIIEME https://m.edsoo.ru/ff0d2eae
HTOB
1 OtHoOcHTENbHAS aTOMHAs Macca. bubnuorexa [IOK
OTHOCUTENBHAs MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10711 XUMHYECKOT0 AJIEMEHTa bubnnoreka [JOK
B COCIMHECHUU https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemecrBa. MoJib. bubnuorexa [IOK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 du3nyecKue U XUMUYECKHE SIBJICHUS. bubnunoreka LIOK
XuMu4ecKas peakuus https://m.edsoo.ru/ff0d37fa
IIpr3Haku U ycnoBus NpOTEKAHUSA bubnnorexa [JOK
15 .
XUMHYECKUX PEaKIUi https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHUs1 MacChl BEIIECTB. bubmuoreka [JOK
XHUMHUUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus KoaudecTBa, MacChl
17 BEILIECTBA 10 YPABHEHUSIM XUMHYECKHUX bubmorexa LOK
B N yp https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanms XumMruaeckux peakiuit
18 (coemuHeHUs, pa3IOKESHHUS, 3AMEIICHHS bubmmorexa LIOK
A P ’ B ’ https://m.edsoo.ru/ff0d3f34
obMmeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIKIOoNeaucT. O000IIeHNe U bubmmorexa [IOK
H AT, Ifl https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3aIusI3HaHUI
20 KonTtponbHas padora Nel o reme bu6muoreka [JOK

«BemecTBa 1 XUMHYECKHE PCaKum»

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

Bo3agyx — cmech razos. Cocras

b K
21 Bo3yxa. Kucinopon — snemeHT u H6J.IHOTeKa 1o
o ¢ BemecTo. O30H https://m.edsoo.ru/ff0d448e
pocTo .
Du3nYeCKUe U XUMAYECKUE CBOMCTBA B OK
22 KHCJIOPO/Jia (peaKIuu OKUCIICHHUS, nommorexa L
ropere). ToHATHEOBOKCHAX https://m.edsoo.ru/ff0d4614
CrniocoOblI noty4eHust KUCIopoia B Eu6 OK
23 71a00paTOpPUX U IPOMBIIIUIEHHOCTH. noimorexa L
TIpuMeHERTeKHCIOpOTa https://m.edsoo.ru/ff0d497a
UMEHEHUCKHUCIIOPOJT
TennoBoii 3G PeKT XUMUIECKOI
24 pEaKIuu, MOHSATUE O TEPMOXUMHUUYECKOM bubnnorexa [JOK
YPaBHEHUH, FK30- U SHAOTEPMUUYECKUX https://m.edsoo.ru/ff0d4790
peaKIusIx
TomnuBo (He(Th, Yroib U METaH).
b K
25 3arpsizHeHue BO3/1yXa, CIOCOObI €ro nbmorexa L0
Ipe0TBPAICHHUS https://m.edsoo.ru/ff0d4c4a
[Ipaktrueckas padota Ne 3 o Teme BuG OK
26 «Ilonyuenue u cobrpaHue KUCIOPOAA, nomorexa L
. https://m.edsoo.ru/ff0d4ae2
U3YYEHHE €r0 CBOMCTB»
97 Bonopon — anemeHT u npocroe bubmuoteka [IOK
BelecTBO. HaxoxaeHnue B npupoje https://m.edsoo.ru/ff0d4dd0
28 du3nyecKkrue U XUMUYECKHE CBOMCTBA bu6nmorexa LIOK
Bojopoa. [IpumenenneBonopoaa https://m.edsoo.ru/ff0d4dd0
bubnunorexa LIOK
29 II
OFUITHE O KHCHOTAx 1 colbix https://m.edsoo.ru/ff0d50d2
30 Crioco0sbI moTy4eHust BOA0po/ia B bubnuotexa [JOK
nabopaTtopuun https://m.edsoo.ru/ff0d4dd0
31 [TpakTrueckast pabota Ne 4 o teme bu6muoreka [JOK



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

«ITonyuyenue u cobupanue BOAOPO/IA,
U3yUYCHUE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4f42

MonsipHblii 00bEM Ta30B. 3aKOH

bub6nmoreka IIOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brrancienus 00bEMa, KoJIu4decTBa
33 BEIIIECTBA I'a3a 10 €ro U3BECTHOM bubmmorexa [IOK
. . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WM 00BEMY
Breruncnenus 00EMOB ra3oB 110
34 ABHCHUIO PEaKIIMU Ha OCHOBE 3aKOHA bubmorexa OK
yp . peaKtt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 du3nyecKkrue U XUMUYECKHEC CBOMCTBA bubnunoreka LIOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [Tonstue 06 bubnnorexa [JOK
WHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HaceimeHHbIe
37 Y HEHACHIIIICHHBIC PacTBOPHI. MaccoBas bubmorexa [OK
B p ppL https://m.edsoo.ru/ff0d5b40
JIOJIsl BEIIECTBA B PACTBOPE
[IpakTuueckas pabora Ne 5 o teme
38 «IIpuroroBneHue pacTBOPOB ¢ bubmuoreka [IOK
onpeneNnEHHON MacCOBOU J10IEN https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BELIECTBA
39 KonTpoasHnas padora Ne2 no teme bubmmnoreka HOK
«Kucnopoa. Bogopoxa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KacCupUKaIIUS, bubnunorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tony4yeHre u XUMHUYECKUE CBOWCTBA
but6mmoreka [IOK
41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX

OKCHJIOB

https://m.edsoo.ru/ff0d664e



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

OcHoBaHusI: cOCTaB, Kiaccudukams, bubnunorexa LIOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyuyeHne u XMMUYECKHE CBOMCTBA bubnuoreka [JOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, kinaccuduxarus, bubmmoreka [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyuyeHnne u XxuMuyeckue cBOWCTBa Bu6muoteka [JOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpennue): HOMEHKIATypa, bubmuoreka [IOK
46 CIOCOOBI MOTYYECHUSI, XHMUYECKHE https://m.edsoo0.ru/00ad947
CcBOlCTBA 4
[TpakTuueckast pabota Ne 6. Pemenue
bubnunoreka LIOK
9KCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
47 https://m.edsoo.ru/00ad9b7
«OCHOBHBIE KJIACCHI HEOPTaHUYIECKHIX c
COCMHEHUIN» -
I'eneTnueckas CBA3b MEKIY KIIACCAMH bubmorexa LIOK
48 Y . https://m.edsoo.ru/00ad9a5
HEOPTaHMYECKUX COCTMHCHUN 0
bubmmoreka IIOK
49 O0001IeHNE U cUCTEMATHU3AIMI3HAHUIA https://m.edsoo.ru/00ad9ch
2
KonTpoasHnas padora Ne3 no teme bubmuoteka [IOK
50 "OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9el
coenuHeHun" a
[TepBBIe TOMBITKY KIIACCH(PUKAITAN
51 xmr/)mqecm/lx 3JIEMEHTOB ?[OHSII;I/IG 0 bubmmorexa [JOK
' https://m.edso0.ru/00ad9ffa
rpynmnax CXOIHBIX 3JICMCHTOB
bubnmnorexa [JOK
52 [Tepunonnuecknii 3aKoH U 1

https://m.edsoo.ru/00ada52



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c

[Tepuoanueckast cucteMa XUMHUYECKUX c
snemenToB M. Y. MenaeneeBa
bubnunorexa LIOK
53 [Tepuonpl, rpynibl, MOATPYIIITHI https://m.edsoo.ru/00ada52
c
bub6nmoreka [IOK
Crpoenue atomoB. COCTaB aTOMHBIX
54 https://m.edsoo.ru/00ada34
snaep. N3oTomsl 9
CrpoeHue 3J1eKTpOHHBIX 000JI0YeK Bbu6moteka LJOK
55 aToMOB 3JieMeHTOB [leproanueckoit https://m.edsoo.ru/00ada6b
cucremsl . 1. MeHnaeneeBa c
XapakTepucTuka XUMHYECKOTO
bubmuoreka [IOK
3JIEMEHTA 10 €T0 MOJIOKCHUIO B
56 . https://m.edsoo.ru/00ada82
[Tepnomuueckon cucreme /1. 1. 4
MenneneeBa -
3nauenue [lepuoanyeckoro 3akoHa st
bu6nmorexa LIOK
pa3BuTHsA Hayku U npaktuku. . 1.
57 .. https://m.edso0.ru/00ada96
MenpeneeB — y4€HbIN, MIEIArOT U e
TpaXIaHuH -
DIIEKTPOOTPULIATETILHOCTEATOMOBXUMH bubmorexa LOK
58 https://m.edsoo.ru/00adaab
YEeCKUXAIIEMECHTOB 8
bu6nmorexa LIOK
59 HMonHasxuMu4ecKasCcBI3b https://m.edsoo.ru/00adac3
4
bubnunorexa LIOK
KoBaneHTHasmOMApHASXUMUIECKASCBS3
60 . https://m.edsoo.ru/00adaab
8
61 KoBaneHTHassHENOIAPHAIXUMUYECKASICB bubnuotexa [JOK



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8

s13b https://m.edsoo.ru/00adaab
9
bubnunorexa LIOK
62 CTeneHbOKUCIEHUS 1 https://m.edsoo.ru/00adae2
8
OKHUCIUTENBHO- bubnmnorexa HOK
63 1 https://m.edsoo.ru/00adb07
BOCCTaHOBI/ITeJIBHLIepeaKLII/II/I 6
bubnuoreka [{OK
64 OKUCIUTEIN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/00adb07
6
bubnunoreka LIOK
K 0ora Ned
65 OHTPOJIbHAA paboTd 110 TeMe 1 https://m.edsoo.ru/00adb48
«Ctpoenue aroma. XMMHYCCKASCBSI3b) 5
. bubnunoreka LIOK
P . 0000
66 C3CPBHBIM YPOK © 111 crme 1 https://m.edsoo.ru/00adb33
cUCTEMATH3aLUs 3HAHUH c
. bubnunorexa LIOK
P . 00600
67 C3CPBHRIHM YPOT. LIDODIICHHE 1 1 https://m.edso0.ru/00ad9ch
cUCTEMATH3aLUs 3HAHUH )
68 PesepBHblit ypok. O6001IeHNE U 1 bu6mmoteka [JOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

KosaunuyecTBoyacoB Jdara nzydyenus
DJIeKTPOHHBbIENU(PPOB
Ne i/ Temaypoka B Kourponbn  IlpakTuueck bleoOpa3oBaTejbHbIEpe
cero
blepadoThI HepadoThI Cypchl ILnan dakT
[Tepuonuueckuii 3aKoH.
N PHOA bubnuoreka [IOK
€pHOINYECKas cucTeMa
1 pHoA 1 https://m.edsoo.ru/00adb
XHMHUYECKUX djieMeHToB /1. U. 596
Menneneena -
3aKOHOMEPHOCTH B U3MEHEHUU bubnnoreka [JOK
2 CBOMCTB XUMHYECKUX DJIEMEHTOB 1 https://m.edsoo.ru/00adb
MEePBBIX TPEX MEPUOIOB 6b6
Knaccuguka OMEHKIATVDa bubnunoreka LIOK
naccuuKanus 1 HOMEHKIIAT
3 P 1 https://m.edsoo.ru/00adb
HEOPraHUYECKHUX BEILECTB
1e2
B CCKOM CBSI3 bubmuoreka [JOK
Wbl XUMHAYECKON CBSI3U U TUITBI
4 g . 1 https://m.edsoo.ru/00adb
KPUCTAJUTMYECKUX PEIIETOK
ac6
KonrtponsHas padora Nel no reme
5 «IToBTOpenue u yriayOnaeHne 3HaHUI 1 1
OCHOBHBIX Pa3fIesioB Kypca 8
KJ1acca
K b bubnunorexa LIOK
naccuUKanusg XUMUYECKUX
6 . 1 https://m.edsoo.ru/00adb
peaKkIuii Mo pa3IuYHBIM NMPU3HAKAM cho0
7 [ToHsITHE O CKOPOCTH XUMUUYECKOMN 1 bubnmnorexa [JOK

pCaKknuu. IloHsTHE O TOMOI€HHBIX U

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



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a

IreTCPOTrCHHBIX PCAKIUAX

eda

TlonsaTue o XUMHUYECKOM
paBHOBecuH. DakTOPBI, BIUAIOLINE

bubnunorexa LIOK

8 Ha CKOPOCTh XMMUYECKOW peaKinuu https://m.edsoo.ru/00adc
U IIOJIOKEHUE XUMHUYECKOTO 28c
paBHOBECHS
OKHCIUTEIBHO- buomorexa LIOK
9 https://m.edsoo.ru/00adca
BOCCTAHOBUTEIIbHBICPEAKIIHH de
Teopust 31EKTPOTUTHYECKOMN bubnnorexa [JOK
10 mucconuaiui. CHIbHBIC U ClTa0ble https://m.edsoo.ru/00adc
AJIEKTPOJIUTHI d68
bubnuoreka [{OK
11 HoHHbIeypaBHEHUSPEAKITUI https://m.edsoo.ru/00add
448
XHMquCKVHe CBOMCTBA KUCIIOT U ) Bubmiorexa [IOK
12 OCHOBaHUH B CBETE pr,[[CTaBHeHI/II/I https://m.eds0o.ru/00add
00 3JEKTPOTUTHUECKON 543
T CCOIIMAITUH
XHUMUYECKUE CBOWCTBA COJICH B bu6mmoteka IIOK
13 CBETE MpEeJICTaBICHH 00 https://m.edsoo.ru/00add
AJIEKTPOJIUTUYCCKOM TUCCOIAIINN 8b2
but6mmorekxa [IOK
14 [MousiTHe 0 TUAPOIHM3ECOeH https://m.edsoo.ru/00add
9d4
O6oGmenHe 1 bubmuoreka [{OK
15 https://m.edsoo.ru/00add

cUcTeMaTH3aIusI3HaHUH

diz



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12

[TpakTuyeckast padora Ne 1.

bubnunorexa LIOK

16 «PereHne 3KCIIepUMEHTATBHBIX https://m.edsoo.ru/00add
3a71a9» bfa
KonrtponsHas padora Ne2 o reme BuGmiorexa LIOK

17 «OIEKTpOIHTIICCKaS https://m.edsoo.ru/00add
nucconuanus. XUMHUECKUepPeaKIuu oc0
B PacTBOpax» -
OO01mmas xapaKTeprCTHKA TaJIOTCHOB. bubmmoreka [JOK

18 XUMHYECKUE CBOWCTBA HA ITPUMEPe https://m.edsoo.ru/00addf
XJiopa e2
Xnopooaopon. ConsiHasi KUCIIOTa, bu6nunorexa LIOK

19 XHUMHUYECKHE CBOWCTBA, MTOJTyUCHHE, https://m.edsoo.ru/00ade
MIPUMCHCHUE 104
[IpakTuueckas padora Ne 2 o Teme bubnnoreka [JOK

20 «[Tony4eHue CONSHOM KUCIIOTHI, https://m.edsoo.ru/00ade
U3y4eHHE €€ CBOUCTB» 348
Brruncnenus no ypaBHeHHIM bubmmnoreka HOK

21 XHUMHUYECKHX PEaKIUi, €CIIU OJIMH U3 https://m.edsoo.ru/00ade
peareHToB J1aH B U30BITKE 488
OO6m1ast XxapakTepuCTHKA SJIEMEHTOB bubnuorexa LIOK

22 https://m.edsoo.ru/00ade
VIA-rpynnsl

64a

AJTOTpOTTHBIE MOTU(UKAIIUA CEPHI.
HaxomI:leHHe cep},llI I/I(beé ’ P bubmorexa [IOK

23 . https://m.edsoo.ru/00ade
COCJTMHEHHH B MPUPOJIC. 64a
XHAMHYECKHECBONCTBACEPHI -

24 CepoBoiopo1, CTpOEHHUE, bubnmnorexa [JOK

(1)I/ISI/I‘-IGCKI/IG U XUMHNYECKHE

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



https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802

CBOMCTBA

802

Oxcunpl cepbl. CepHas KUCIIOTAa,

bub6nmoreka IIOK

25 bu3MUECKre U XUMUYECKHUE https://m.edsoo.ru/00adea
CBOMCTBa, IPUMEHEHNUE 28
XUMUYECKHE peakliny, Jiexalire B
OCHOBE MPOMBIIIJIEHHOTO CIIoco0a bubmuorexa [IOK

26 MOJIYYCHHSI CEPHOM KHCIIOTHI. https://m.edsoo.ru/00adec
XUMHUECKOE3arp3HEHUEOKPYIKAI0 8a
LIEHCPENBICOETMHEHUAMUCEPHI
Brruncnenue maccoBoil nonu bubmmorexa LIOK

27 https://m.edsoo.ru/00adec
BBIXO/Ia MIPOJYKTa peakluu 82
OO01as xapakTeprCcTHUKa SJIEMEHTOB
VA-rpynnsl. A3or, bubnuoreka [IOK

28 pacrpoCcTpaHCHHE B IIPUPO/IE, https://m.edsoo.ru/00adee
(busznuecKkrue 1 XUuMHUYECKHe a6
CBOMCTBA
AMMHUak, ero puznuecKue u bu6nmorexa LIOK

29 XMMHUYECKHE CBOMCTBA, ITOTyYECHUE https://m.edsoo.ru/00adf0
U IpPUMEHEHne 04
[IpakTuueckas padbora Ne 3 o Teme bubmmnoreka HOK

30 «[lonyueHre aMMHaKa, U3yueHHE https://m.edsoo.ru/00adf1
€ro CBOMCTB)» 80
A30THas KUC0Ta, €€ pru3nuecKkue u bubmorexa LIOK

31 i https://m.edsoo.ru/00adf3

XUMHUYECKUE CBOUCTBA

06



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306

Hcnonb3oBaHnue HUTPATOB U COJIEH
aMMOHHUS B KQ4€CTBE MUHEPAIIbHBIX

bub6nmoreka [IOK

29.12

32 yIOOpEHHIA. https://m.edsoo.ru/00adf5
XuMHUYeCKoe3arpsI3HEHUEOKPYKak0 18
LEHCPEbICOEAMHEHUIMUA30Ta
®ocdop. Oxenn pocdopa (V) u Bbu6moteka [JOK

33 dochopHas kucinora, GU3NUECKHE U https://m.edsoo.ru/00adf6
XMMUYECKHE CBOWCTBA, OyYCHHE 8a
Hcnons3oBanue pocdaros B ) BuGmiorexa LIOK

34 Ratieete MHHepaﬂwai yROOpemH. https://m.edsoo.ru/00adfc
3arpsi3HeHuenpUpoTHOMCpeabIhocd 20
aTaMu
Yraepon, paclipocTpaHEHUE B bubnnorexa [JOK

35 npupoje, Guznveckue u https://m.edsoo.ru/00adfd
XAMHYECKHE CBOMCTBA 9c
Oxcunpl yriaepoaa, ux pusnueckue
U XMMHYECKHE CBOMCTRBA. bubnmorexa LIOK

36 DKoJIOTHYeCKHe IPOOIIEMBI, https://m.edsoo.ru/00adfe
CBSI3aHHBIC C OKCHJIOM YTJIepoja be
(V)

bu6nmorexa LIOK
37 YronpHas KUCIIOTa U €€ CONH https://m.edsoo.ru/00ae0
06¢
[TpakTrueckas padota Ne 4 o Teme but6mmoreka [IOK
38 "TTonmyyeHue yriieKucioro rasa. https://m.edsoo.ru/00ae0

KauecTBennas pcaknusd Ha

27e



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

kapOoHaT-uoH"

HepBOHa‘IaJIBHBIe IIOHATHS 00

bub6nmoreka IIOK

39 OpPraHUYECKUX BEIIECTBAX KaK O https://m.edsoo.ru/00ae0

COCIMHEHUSIX YIJIepoaa 54e
bub6nmmoreka [IOK
40 Kpemuuii 1 erocoeiuHeHns https://m.edso0.ru/00ae0
80a

IIpakTuueckas padora Ne 5.
P:I_HGHI/Ie SKCHGI])C)I/IMeHTaJIBHBIX bubmmorexa LIOK

41 . https://m.edsoo.ru/00ae0
3a7a4 1o teme «BakHeime b2
HEMETaJUIbl U UX COCAUHCHHMS
Kontponbnas padota Ne3 no teme bubnunoreka LIOK

42 «Baknele HEMETaIbI U UX https://m.eds00.ru/00ae0e
COEIMHEHUS» 18
OOm1ast xapaKTepUCTHKA
XUMHUYECKUX DJIEMEHTOB — BuGmorexa [IOK

43 MeTaJI0B. MeTaindeckast CBSI3b U https://m.edsoo.ru/00ael
MeTaTn4ecKasi KpucTauindecKas 036
peleTKa. _
DdU3NYEeCKNECBOMCTBAMETAIIOB
XHUMUYECKUE CBOWCTBA METAJIJIOB. bubmmoreka IIOK

44 DIEKTPOXUMHUECKUI PsjT https://m.edsoo.ru/00ael
HaMpPsHKEHUH METaJIOB 156
OO6mmwme crmocoOb! MOTyYeHUS
MeTtaiutoB. CriiaBbl. Beruucienus bubnuotexa [JOK

45 10 YPaBHEHHUSIM XUMHUYCCKHX https://m.edsoo.ru/00ael

peakIuii, €ciii OJIMH U3 PeareHTOB
COJIEPKUT MPUMECH

156



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

bubnunoreka LIOK

46 [ToHsITHE O KOPPO3UUMETAILIIOB https://m.edsoo.ru/00ael
278
bubnunorexa LIOK
47 [lenounbIEMETAILIBI https://m.edso00.ru/00ael
4b2
Oxcuabl ¥ THIPOKCUIBI HATPUS U bubnxorexa LIOK
48 https://m.edsoo.ru/00ael
KaJIus 4b2
bubmuoreka [IOK
49 meﬂoq?og'eMeﬂbHuHe METaIbt = https://m.edso00.ru/00ael
KaJIBIIMA ¥ MarHui
5e8
bubmuoreka [IOK
50 BaxnelmmecoeInHEHUAKATb LU https://m.edsoo.ru/00ael
5e8
51 O06o06mmenue u
CUCTEeMaTHU3alUA3HAHUI
JKECTKOCTh BOIBI U CIIOCOOEI €€ bubmmorexa [OK
52 https://m.edsoo.ru/00ael
yCTpaHEHUs
886
[TpakTruyeckas pabora Ne 6 o Teme bubmuoteka [IOK
53 "YKEcTKOCTE BOIBI U METOIBI €6 https://m.edsoo.ru/00aela
ycTpaHeHus" e8
bubnunorexa LIOK
54 AmoMuHUN https://m.edsoo.ru/00aelc
64
55 AMpoTepHbIe CBOMCTBA OKCHJIA U bu6muoreka [JOK

THAPOKCH]IA

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



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

64

bub6nmoreka IIOK

56 Keneszo https://m.edsoo.ru/00ael
d86
OKcuIbl, THIPOKCUIBI U COJTH bubamorexa LIOK
57 ’ https://m.edsoo.ru/00ae3
xenesa (I1) u sxenesa (III)
5e6
58 O06006111eH1E U
CHUCTeMaTH3allusI3HAHNI
[IpakTrueckas pabora Ne 7.
PSmeHHe BKCHCI:)I/IMGHTEUILHBIX bubmorexa LIOK
59 . https://m.edsoo.ru/00ae3
3aja4 1o TeMe «Bakuenmmue 468
METAJLIbI U UX COCIUHCHUS -
Brruncnenus o ypaBHEHUSM
XUMHUYECKUX PEAKIIUHN, €CIIM OJUH U3 BuGmorexa LIOK
60 PEAreHTOR J1ai B H30LITKE MK https://m.edsoo.ru/00ael
COJICPKUT IIPUMECH. 750
BrruncieHussMaccoBOR10IMBBIX01a -
MPOYKTapeaKiuu
61 O6o006mmenue u
CHUCTeMaTH3aIsI3HaHII
KonTponbnas padota Ne4 mo teme
62 «BakHeinme MeTalIbl U X
COCIUHCHHMS
BemecTBa 1 Matepuansi B bubmmorexa LIOK
63 . https://m.edsoo.ru/00ae3f
MOBCEHEBHOM KU3HU YeJIOBEKa 50
64 XUMHYECKOe3arpsI3HEHUEOKPYKAr0 bubnuotexa [JOK



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50

ienucpe bl

https://m.edso0.ru/00ae4
270

Ponp xumuu B perieHun

bubnunorexa LIOK

65 1 https://m.edso0.ru/00ae4
HKOJIOTHYECKUX MPOOIIeM
270
PesepBHEIil ypok. O0001IEHHE U bubmorexa [IOK
66 P YPOK- iu 1 https://m.edsoo.ru/00ae0
cucreMarul3anusa 3HaHNuUu
doa
PesepsHElil ypok. O000IIEHNE U bubmmorexa [IOK
67 p YPOK. i]l 1 https://m.edsoo.ru/00adb
CHUCTEMATHU3ALU 3HAHUI
33c
PesepsHElil ypok. O000IIEHNE U bubmmorexa [IOK
68 p YPOK. i]l 1 https://m.edsoo.ru/00ad9
CHUCTEMATHU3ALUS 3HAHUI
ch2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

8 KJIACC

Xumus. 8 kimacce/I"'abpuensu O.C., Octpoymos W.I'., Cnagkos C.A., AKIIHOHEPHOE 00IIECTBO
«3narennbctBO «IIpocBeiienuey;

Xumus 8 kmace. Xumus 8 knacc: yueonuk / O. C. I'abpuensa. — 8- u3z. npepad. — M. :
Hpoda, — 2019 1. 287 c.[1] c.: un. - (Poccuiickuii y4eOHHK).

ISBN 978-5-358-21272-5

9 KJIACC

Xumus. 9 knace/I'abpuensu O.C., OctpoymoB U.I'., Cnaakos C.A., AKIIMOHEpHOE 0OILIECTBO
«3narenscTBO «IIpocBenieHuney;

Xumus 9 kiace: yuebnuk / O. C. ['abpuenss. — 7-e uzn. npepad. — M. : JIpodpa — 2019 r. 319,
[1] c. un. (Poccuiickuii yueOHUK)

ISBN 978-5-358-21507-8

METOINYECKHUE MATEPHAJIBI JIS1 YHUTEJIA

8 KJIACC

1. B nomomus mkonsHOMY yuutento. M. FO. ['opkoBenko «Iloypounsie pa3paboTku 1o
xumud K yueOnukam: O. C. 'abpuensna; H. . Connna, M. I1. Canuna; I'. E. Pyasutuca, ©.
I'. ®eapnmanay» 9 knacc. «Bako», Mocksa 2005 T.

2. B nomomp abutypuenty. O. C. I'abpuensn, 1. I'. OctpoymoB «Xumust». [Tocobue s
IIKOJIbHUKOB CTapIIuX kjaccos U nocrynatoumx B BY3e1. Jlpoga, Mocksa 2005 r.

3. B nomours abutypuenty. P. A. Jluaun, B. A. Monouko, JI. JI. AuapeeBa «Xumus». s
IIKOJIbHUKOB CTapIlIuX KJaccoB U nocrynaroimx B BY3e1. TeopeTnueckne 0CHOBBI.
Bomnpocs!. 3anaun. Tectsl. [Tox penakuueit npopeccopa P. A. JIuauna 3 — e uznanue,
uctpasienHoe. Ipoda, Mocksa 2004 r.

4. I'abpuensan O.C. [Iporpamma kypca xumun i 8-11 kiaaccoB 0011e00pazoBaTeIbHbIX
yupexaenuit. — M.: Ilpoda;

5. T'abpuensn O.C. Xumus: 8 kiacc : yueOHUK A1 00111e00pa30BaTeNbHbIX YUPEKICHUN. —
M.: Ipoda.

6. 'abpuensn O.C. N3yuaem xumuio B 8 Ki1.: nuaakruyeckue matepuainsl / O.C. ['abpuenss,
T.B. CmupnoBa. — M.: biuk mitoc

7. I'abpuensu O.C., BuckoOoitnukosa H.I1., SlurykoBa A.B. HactonbHas kHUra yauresns.
Xumus. 8 ki1.: Metonuueckoe mocodue. — M.: [poda;

8. I'abpuensn O.C., Pynos H.H., Tonkynos B.. XuMndeckuii 5KCrIepuMeHT B IIKOJIE. &
kiacce. — M.: [Ipoda

9. MunuctepcTBo obpaszoBanus Poccuiickoit denepannu. [Iporpammsr ams
0011e00pa3oBaTeIbHBIX YUpexaeHud. Xumus 8 — 11 kiraccel. -3-¢ u31aHue, CTCPEOTHITHOE -
Mockga; [poda, 2002 r. (cTp. 26 — 37).

10. Pabouas nporpamma. Xumus. kK YMK O. C. I'aGpuensina Jlabupunr. py. U3narenascTBo
"Bako" 2016 .

11. ®eaepanbHOrO KOMIIOHEHTA TOCYApPCTBEHHOTO CTaHapTa 001ero oopa3oBaHus 1Mo
xumun (Yactes 1. OcHOBHOE 00111ee 00pa3zoBaHue) IIsl OCHOBHOU 0011e00pa3oBaTeIbHOM
IIKOJIBI B COOTBETCTBUHU C CYLIECTBYIOIIEH KOHIENIIMEH XUMHUUECKOT0 00pa30BaHHUS.



12. Xumust: 8 Ki1acc: KOHTPOJIBHBIEC U TTPOBEpOUHBIC paboThl K yueOHuky O.C. ['abpuensna
«Xumus. 8 kmacey / O.C. I'abpuensn, [1.H. bepe3kun, A.A. Ymakosa u 1p. — M. : JIpoda;
13. Xumus 8 knacc. Xumus 8 kiacc: yueOnuk / O. C. 'abpuensn. — 8-e uza. mpepad. — M. :
Hpoda, — 2019 1. 287 ¢. [1] c. : mi. - (Poccuiickuit yaeOHUK).

ISBN 978-5-358-21272-5

14. Xumus B Tabnunax 8 — 11 xnaccel. CnpaBounoe mocodue. ABTop — coctaButens A. E.
Haconoga 10 — e u3ganue, crepeotunnoe. Ipoda, Mocksa 2007 r.

9 KJIACC

1. B momomurs mkonpHOMY yuutento. M. FO. 'opkoBenko «Iloypounsie pa3paboTKu 1o
xumun K yaeOnukam: O. C. 'abpuensna; H. . Connna, M. I1. Canuna; I'. E. Pyasutuca, ©.
I'. ®eapnmana» 9 knacc. «Bako», Mocksa 2005 T.

2. B nmomomp abutypuenty. O. C. I'abpuensn, 1. I'. OctpoymoB «Xumus». [locobue ams
IIKOJIBHUKOB CTapIIMX KJ1accoB U nmoctymaromux B BY3e1. JIpoda, Mocksa 2005 T.

3. B nomours abutypuenty. P. A. Jlugun, B. A. Monouko, JI. JI. AugpeeBa «Xumusi». s
IIKOJILHUKOB CTapIIuX KJaccoB U nocrynaoumx B BY3s1. TeopeTrueckne 0CHOBEI.
Bompocsr. 3anaun. Tectsl. [lon penaknueit npodeccopa P. A. Jlununa 3 — e uznanue,
ucnpasieHHoe. /poda, Mocksa 2004 r.

4. T'adbpuensan O.C. Ilporpamma kypca xumuu uist 8-11 kitaccoB 00111€00pa3oBaTEIbHBIX
yupexaenuit. — M.: [Ipoda;

5. Xumus 9 knacc: yuebnuk / O. C. ['abpuensia. — 7-e u3z. npepad. — M. : Ipoda — 2019 1.
319, [1] c. un. (Poccuiickuii yueOHUK)

ISBN 978-5-358-21507-8

6. 'abpuensu O.C. M3yuaem xumuto B 9 ki1.: qnuaaktudeckue matepuaist / O.C. ['abpuensH,
T.B. Cmupnosa. — M.: biuk mitoc

7. I'abpuensn O.C., BuckoOoiinukosa H.I1., SlmrykoBa A.B. HactonpHas kHUra yauresns.
Xumust. 9 ki1.: Metoauueckoe mocodue. — M.: [Ipoda;

8. I'abpuensn O.C., Pynos H.H., Tonkynos B.1. Xumudeckuii 5KkCriepuMeHT B 1IKoIe. 9
kiacce. — M.: Ipoda

9. MunuctepctBo obpazoBanus Poccuiickoit denepaunu. [Iporpammsl ams
0011e00pa3oBaTeIbHBIX YupexaeHnid. Xumus 8 — 11 kiraccel. -3-¢ u3ganue, CTCPEOTHITHOE -
Mocksa; [Ipoda, 2002 r. (ctp. 26 — 37).

10. Pabouas nporpamma. Xumus k YMK O. C. I'abpuensna Jlabupunt. py. Mznatenbctso
"Bako" 2016 .

11. ®enepanbHOro KOMIIOHEHTA TOCYAAPCTBEHHOT'O CTaH1apTa 0011ero oopa3oBaHus M0
xumun (Yacte 1. OcHOBHOE 00111€€ 00pa3oBaHuUE) JIsi OCHOBHOM 00111€00pa3oBaTeIbHOM
IIKOJIbl B COOTBETCTBHH C CYIIECTBYIONIEH KOHIENIINEH XUMIUUECKOro 00pa3oBaHusl.

12. Xumus: 9 kiacc: KOHTPOJIbHBIE U MPoBepoUHbIe paboThl kK yueOHuKy O.C. ['abpuensna
«Xumus. 9 knace» / O.C. I'abpuensn, [1.H. bepeskun, A.A. Ymakosa u ip. — M. : [lpoda;
13. Xumust 9 knacc: yueonuk / O. C. 'abpuensia. — 7-e uza. npepad. — M. : Ipoda — 2019 r.
319, [1] c. un. (Poccwuiickuii yueonuk) ISBN 978-5-358-21507-8

14. Xumus B Tabnunax 8 — 11 kiaccel. CripaBounoe nocodue. ABTop — coctaButens A. E.
Haconoga 10 — e uznanue, crepeotuntoe. Jpoda, Mocksa 2007 .

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

8 KIIACC

1) http://nsportal.ru/page/poisk-po-saitu
2) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/



3) http://lwww.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72

5) http://lwww.zavuch.info/methodlib/136/30956/ (caiiT mjist y9uTels XUMAU B OMOJIOTHH )
6)
http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10 klass 2 chasa_v_nedelj
u/1-1-0-23

7) https://resh.edu.ru/subject/29/8/

8) https://interneturok.ru (8 xmacc)

9) http://chemistry. narod.ru XuMuK.py: caiiT 0 XuMuu

10) https://skysmart.ru/articles/chemistry

11) IHopran Beepoccuiickoi onmMmuaabl IKOJIBHUKOB. http://rusolymp.ru/

12) Pycckmii o6pa3zoBatenbHbiil moptai. http://www.gov.ed.ru

13) ®denepanbHbIi poccuiickuii 001eoopa3zoBareabHbIi moprai. http://www.school.edu.ru
14) ®enepanbublii mopran «Poccuiickoe oopazoBanue». http://www.edu.ru

15) IMopran komnanuu «Kupumt u Medoauii». http:// www.km.ru

16) O6pazoBarenbHbIi mopTan «Ydebay. http://www.uroki.ru

17) Kypnan «Kypnep obpazoBanusi». http://www.courier.com.ru

18) Kypnan «Bectauk obpazoBanusi». http:// www.vestnik.edu.ru

19) Uznarensckuit gom «IIpodxuuray. http://www.profkniga.ru

20) U3narensckmii oM «1 ceHTsIOps». http://www.1september.ru

21) dectuBanb nenarorudeckuii uaeil « OTKPBITHIN ypok» (M3AaTeIbCKUi 10M « 1
ceHTs0ps»). http://festival.1september.ru

22) https://elementy.ru/catalog?type=39

23) https://www.alto-lab.ru

24) Untepuet noptan [Ipolllkomny.pyhttp://www.proshkolu.ru/

25) http://www.mon.gov.ru MUHUCTEPCTBO 00pa30BaHUs U HAYKH.

26) Caiit CIAM I'MA: PENIIY BIIP, OI'D, EI'D, I'BD u LIT. https://sdamgia.ru

9 KJIACC

1) http://nsportal.ru/page/poisk-po-saitu

2) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/

3) http://lwww.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72

5) http://www.zavuch.info/methodlib/136/30956/ (caiiT Ay yuuTenst XkMUU ¥ OUOJIOTHH)
7) https://resh.edu.ru/subject/29/9/

8) https://interneturok.ru (9 xmacc)

9) https://skysmart.ru/articles/chemistry/

10) https://www.alto-lab.ru

11) Ilopran Beepoccuiickoit onummnua bl IKOIBHUKOB. http://rusolymp.ru/

12) Pycckuii o6pazoBatenbHbIil mopTai. http://www.gov.ed.ru

13) denepanbHbIil poccuiickuii 00ieo0pa3oBarenbHbIi mopTai. http:// www.school.edu.ru
14) ®enepanbubiit mopran «Poccuiickoe obpazoBanuer. http://www.edu.ru

15) Ioptan komnannu «Kupusn u Medonuii». http://www.km.ru

16) O6pazoBarenbHbIil mopTan «Ydeba». http://www.uroki.ru

17) Kypnan «Kyprep obpazoBanus». http://www.courier.com.ru

18) Kypnan «BectHuk obpazoBanus». http:// www.vestnik.edu.ru

19) Uznarensckuit nom «IIpodxuuray. http://www.protkniga.ru

20) Uznarensckuii oM «1 ceHTsIOps». http://www.1september.ru



