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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE OCHOBHOTIO 001Iero oOpa3oBaHHs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl pabdodeil MnporpaMmbl
BOCITUTAHUSA U C YUYETOM KOHIICIIIUN MPENOAaBaHUs YICOHOTO MpeaMeTa « XUMHS
B 00pa3oBaTeNbHBIX opranm3aiusx Poccuiickoit deneparuu.

[Iporpamma 1o XuMuu Na€T MPEJCTaBICHUE O MENAX, OOIed cTpaTeruu
oOy4eHMs, BOCHHTAHHS M Pa3BUTHUA OOYYAIOIIMXCS CPEICTBAMHU Yy4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE CoJIep>KaHue,
npeaycMaTpUBAET paclpeielieHue €ro o KiaccaM M CTPYKTYpUpPOBAaHHE IO
pazienaM M TeMaM MpOrpaMMbl IO XHWMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZICpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YY4E€TOM MEKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4eOHOro mpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, ONpeAesisieT BO3MOXKHOCTU TMpeaMera st
peanu3anuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTelbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa30BaHMS, a TaKKe TPEOOBaHUN K
pe3ynbTatam oOy4eHHUs XUMUU Ha YPOBHE I1eJIeH M3YUYeHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IO3HABATEILHOM JEATENbHOCTU OOYYalolerocs IO OCBOCHUIO
y4eOHOTO Co/IepKaHUsl.

3HaHWE XWMHH CIY>KUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
0oOy4Jaromnierocsi, ero MpeACTaBICHU O MaTepUaIbHOM E€AMHCTBE MHUpPA, BAXKHYIO
pOJib UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPIUU U 00 DSBOJIIOIIMU BELIECTB B MPHUPOJE, O IMYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUUYECKON O€30MacHOCTH, MPOOIIeM 3[paBOOXPaHEHUSI.

N3ydeHue xumuu:

CIIOCOOCTBYET  pealii3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopmMupOBaHUsI KYJIbTYPhI JIMYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OOy4Jarommxcsi, HABBIKOB HX CAMOCTOSITEIHHOW  Y4EOHOM  JIESITEIBHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICAOBATEICKAX YMEHUN, HEOOXOIWMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOM €SI TEIbHOCTH;

3HAKOMUT CO CHEeHU(UKONW HAYYHOIO MBINIJIEHUS, 3aKJIaJbIBAET OCHOBBI
L[ETTIOCTHOTO B3IJIsIa HA €IUMHCTBO MPUPObI U YEJIOBEKA, SBIJISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO--HAYYHOW TPAMOTHOCTH O0YJarOITNXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHUSIM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOM BKJIAJl B HKOJOTHUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUMU OOECHEUYMBAIOTCA CIEHM(PUKON
collepkaHUsi  y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEAarormyecKu
aJanTHPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00IIIET0 00Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUI
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU C(POpMHUpOBaHA HA OCHOBE
CUCTEMHOT0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAAbIBAETCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUN O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPHUHIMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKHUX MpPEACTaBICHUM
Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOM CBSI3H;

— TpeACTaBICHUM 00 DJIEKTPOJIUTHYECKONW JTUCCOIMAIMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJTHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBICHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHUS] U MOJy4YCHUSs
M3y4aeMbIX BEIIECCTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOIIECH HAYyYHON KapTUHBI MHUPA B JIOTHKE
e€ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJlaM TO3HaHMWS B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YYEHHBIX YYEOHBIX NpeAMeTOB: «OKpyXKaromuil MUp,
«buosorus. 5—7 xiacce» u «dusnka. 7 Kimacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHME 3HAHHN OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIIBHOCTH YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbBI XHUMHUYECKHUX
3HAHUN — BaXHEUHMX (PAaKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JIOCTYITHBIX 00OOIICHW MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3yUYEHUU BELIECTB U
XUMHUYECKHUX PeaKiuii, B (OpMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX TPUMEHEHWH B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIIEI0BATEIbCKON
JeSATEeIbHOCTH, OCBOCHHMHM TMpaBWJI 0OE€30MacHOTO OOpallleHusi C BEIEeCTBAMH B
MOBCEHEBHOM JKU3HU.

[Tpu u3yyeHUM XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢GopMHUpOBaHHE WHTEIUICKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY NPUHATHIO PELICHUMH,
CIIOCOOHOM alaTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIOBHAM KU3HU;

— HampaBJIEHHOCTh OOy4YeHUST HA  CHUCTEMAaTHYECKOE MPUOOIIECHHE
oOy4JarommMxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIMIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCaoBUi, CTOCOOCTBYIONIUX MPUOOPETEHUIO O0YyJarOIIUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIESTEIILHOCTH;

— (dopmupoBanue oOmeld (QyHKIIMOHATBHOW W  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXaIOLEr0o MHUpa, MCHOJIb3Ys 3HAHUS W OMbBIT, MOJIYYCHHbIC MPU H3YYECHUU
XUMHH, TPUMEHATh WX TPHU pEHICHHH TpoOJieM B TIOBCEIHEBHOW >KU3HH W
TPYAOBOU JIE€SATEIBHOCTH;

— (¢opmupoBaHHE y OO0Oy4YalIIMXCAd T'YMAHUCTUYECKUX OTHOILICHUM,
NOHUMAaHUSl LEHHOCTU XUMUYECKUX 3HAHUM HJi1 BBIPAOOTKH 3KOJOTHYECKHU
1eJIecO00pa3HOro TOBEAEHUS B OBITY M TPYAOBOM JEATENIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbs U OKPYKAOLIEH IPUPOJTHON CPEIBI;

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGuMIIsl U HANPaBICHHOCTH JAJbHEWUIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX JMJIA H3YYEHUS XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUUM B KM3HU YEIOBEKAa. XMMUS B CHCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSHUE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CrniocoObl pa3zesieHust cMecei.

ATOMBI W MOJIEKYJbl. XHUMHYECKHE dJIEeMEHTbl. CHUMBOJIBI XHUMHYECKHUX
aneMeHTOB. [IpocTbie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BajleHTHOCTP aTOMOB XUMHUYECKHUX 3IJIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAas aTOMHas Macca.
OTHOCHTENIBHAS MOJIEKYJISIpHAs Macca. MaccoBast ol XMMUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX e€AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COECIUHEHUH.

du3nyeckne U XMMUYECKUE SIBJICHUS. XMMHAYECKAsl pEaKkUs U €€ NMPU3HAKU.
3aKOH COXpaHEHMs] MacChl BEIIECTB. XUMUYeckue ypaBHeHus. Kiaccudukarms
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3aMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOHM MOCYOMW, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM 000PYJOBAaHUEM, U3YUCHUE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB O00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIOJACHUE
¢u3nueckux (MJJaBJIEHUE BOCKA, TasHUE JbJa, pPACTUPAHHE caxapa B CTYIIKE,
KUTIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJa C KUCIOTOMN) SIBJICHUM, HAOIIOICHHUE U
ONMKMCAHWE NPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHUIIA
menu (I1) mpu HarpeBanuu, B3auMOJISHCTBHE kele3a ¢ pacTBopoM conu meau (ID),
U3y4eHHE CMOCOOOB pa3/elieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApMBaHUE, UCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHUE OUUCTKH IMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUsI MAacChl, CO3/JaHHE MOJENed MOJEKYII
(ILIapOCTEPKHEBBIX ).

Bakueiue npeacTaBUTeIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — 3neMeHT U mpocroe
BelecTBo. Haxoknenue kucimopoia B mpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu TopeHusi). Oxcunabl. [Ipumenenune xucinopoaa. CrnocoObl



MOJIYYeHHUST KHUCIopoAa B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢h(heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKUE pPEaKIUU. TOIUIMBO: yrojb W METaH. 3arps3HEHuE
BO3]lyXa, YCUJICHHE MMAPHUKOBOT0 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxyyeHus. KucmoTsl u comnu.

MonsipHbIii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHHSIM.

dusnyeckue cBoucTBa BOABl. Boma kak pactBoputrenb.  PacTtBOpHI.
HacpilieHHbIE M HEHACHIIMIEHHBIE PAcTBOPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTBOpOB B MpUpPOJZIE U B KU3HU 4YeloBeka. KpyroBopoT Bobl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunpl. Kimaccuduxanus
OKCUJIOB:  cojeoOpasywomiue (OCHOBHBIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatrypa oxcujoB. Dusnueckue U XUMHUECKHUE
cBoMCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcunoBanus. Knaccudukanuss ocCHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHuA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHUU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnusa kucnor. Homenknarypa kucnor. dusndeckue u
XUMHYECKUE CBOMCTBAa KHUCHOT. Psn aktuBHoctu mertamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eHeTnueckas CBSI3b MEKY KJIACCAMU HEOPTraHUYECKUX COCIMHEHUM.

Xumuueckuii IKcnepumenm:

Ka4€CTBEHHOE ONPEEICHHUE COIEPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJTyYEHHUE,
coOupaHue, pacro3HaBaHWE M HU3YyUYCHHE CBOMCTB KHUCIOpOJa, HAOJI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHusl TOpeHHs (MmoXxapa), O3HAKOMJIEHHE C oO0pas3liaMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACMO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpoJia (rOpeHHe), B3auMojeicTBre Bojopoaa ¢ okcugom meau (II)
(BO3MO>XHO HCIOJIb30BAaHUE BUIEOMATEpPUAJIOB), HAOIIOACHUE O0Opa30B BELIECTB
KOJMYECTBOM | MOJIb, HCCIIEJOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHCTBUE BOAbBI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BAaHHE BHJICOMATEPHUAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
u3ydeHue B3auMopeiicTBus okcupa menu (II) ¢ pacTBOpoM CEpHON KHCIIOTHI,
KHCJIOT C MeETajulaMHu, peakUWil HEUTpaln3aluH, IOIYyYEHHE HEPACTBOPHMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 PAacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COCTMHEHUI».

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. U. MenaeneeBa. CrpoeHne aTroMoB. XUMHYECKAs CBS3b.
OKHCANTETIbHO-BOCCTAHOBUTEILHbIE PEAKIIMHU

[lepBbie TOMBITKK KIaCCU(PUKAIMM XUMUUYECKUX 3JeMeHTOB. lloHsiTHe o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, HHEPTHBIC Ta3bl). DJIEMEHThI, KOTOpPhIe 00pa3yloT aM(OTepHbIE OKCUIBI
Y TUAPOKCUJBI.

[Tepunonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkonepuonHas ©  JIUHHONEpuoAHas  (OpMBbI
[Tepronnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. OU3NYECKU CMBICI IOPSAJKOBOIO HOMEpA, HOMEPOB IIEpUOAA U
TPYIIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3oronel. DnekTtponsl. CTpoeHue
AIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
AJIEMEHTA I10 ero nosoxeHuro B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajinyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKMCTB IO IPyNHIiaM 1 NEPUOIaM.

3nauenue [leprnoanueckoro 3akoHa u [leproandeckoil CuCTEMbl XUMHYECKHUX
DJIEMEHTOB Ul pa3BuUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xumudeckass cBsa3b. KoBajieHTHast (ToJisipHass W HEMOJISIPHAs))  CBS3b.
DJIEKTPOOTPULIATENLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUsA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchl OkucIeHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3ydeHue oO0pa3loB BEUIECTB METAUIOB M HEMETAUIOB, B3aHMMOJICHCTBHE
IUAPOKCUIA LMHKA C pAacTBOPAMHM KHCJIOT M IIEJIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 KJacce
OCYILECTBIISIETCS 4YE€pe3 MKCIOJIb30BAHUE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMU JUISl OTACJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBEHHO--HAyUHbIE TIOHSTHS: Hay4HbIN (akT, TUnoTes3a, Teopus,
3aKOH, aHalW3, CHHTE3, KiaccuduKamus, TePUOIUIHOCTh, HAOJIOICHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsAll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE31bI, COTHIIE.

buonorus: Gporocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOpPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3akoH. [lepuoanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MengaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOICTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbIUs U HUX
COCMHEHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHJIBI XMUMUYECKOW CBSI3U. THIBI KPUCTAIITMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUYECKON PEIIETKU U
BUJIa XUMHUUYECKOM CBS3H.

Knaccuduxainyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKasl CBSI3b HEOPTaHUUECKUX BEIIECTB.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3aTudHbIM MPU3HAKAM (IO YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TerioBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4aCTHIO KaTajin3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[TonsiTue 0 ckOopocTH XUMHUYEeCKOW peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XMMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusax. Ilonsatue o xkaranuze. lloHsiTe 0 XUMU4YeckoM paBHOBecuU. DaKTOPHI,
BIIMSAIONIME HA CKOPOCTh XMMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMKM,  AJIGKTPOHHBIN  OajaHc
OKHCIIUTENIbHO-BOCCTAHOBUTENBHON  pPEaKLUU. CocraBiieHME  ypaBHEHUU



OKHCIIUTENIbHO--BOCCTAHOBUTEIBHBIX ~ PEAKIMl C  HCMIOJb30BAHUEM  METOJIa
AJIEKTPOHHOTO OajaHca.

Teopus 37EKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XUMHU4eckoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U Cl1a0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE U COKpalll€éHHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBoMCTBa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 3IIEKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHbIe peakini Ha HOHBL. [IOHSITHE O rHapOIIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHUE C MOJCIISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, HCCIECIOBAHUE BJICKTPOIPOBOIHOCTH
pacTBOPOB BEUIECTB, IMpoOllecCa JHUCCOIMAIIMU KHCIOT, IIEJIOYEed U  COJIeH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUaNIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKaHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocangka, BBIICICHHE Ta3a, oO0pa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pasfioKeHUs, COSTUHEHHUs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TOMOIIBI0O KAUYECTBEHHBIX pEaKkIuid Ha HOHBI, pelICHUE
AKCHEPUMEHTAIbHBIX 3a]1a4.

HemeTaJuibl 1 X COeIMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TrajJoreHoB. XWMHUYECKHE€ CBOWCTBA HAa MOpUMEpe  XJopa
(B3auMoOAEICTBHE C MeETaJUlaMH, HEMETajulaMu, IIeJo4aMu). XJIOPOBOJOPO/I.
ConsiHast KMCIIOTa, XUMUYECKHE CBOMCTBA, MOJydeHHE, nmpumeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M 4YeJOBEKa. BakHeulme XJIOpuUIbl U UX
HaxO0XXJICHUE B MPUPOJIE.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHune u (pu3myecKkue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOOPOJ, CTPOCHUE, (PU3HUECKHE U
XUMH4YecKue cBorcTBa. OKCHABI CEpPbl KaK MPEACTABUTENIN KHUCIOTHBIX OKCHIIOB.
Cepnass kuciota, (Quanueckne © XUMHUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENS Kjacca KHCIOT W Crhenupuieckrue). XHWMHUYECKHE pPEaKInu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUST CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAs! peaKlMs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl U €€ COCOUHEHHH B MPHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUSI.

OOmmast xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTENEHU OKUCIEHHUS. A30T, pacnpOCTpaHEHHE B MPUPOJE,
dusznyeckue U XxuMudeckue cBoictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
dusznyecKkrue u XMMHUECKHUE CBOMCTBA, oyyeHne U npuMenenue. Conu aMMOHMS,
ux pU3NUECKUEe U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKUEe U XHUMHYECKUE
CBOMcTBa (0OOLIME Kak TMpEACTaBUTENS Kjacca KHUCIOT M cHeuuduueckue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
yaoOpeHuil. XuMHUECKOE 3arpsi3HEHUE OKPY Kalollel Cpe/ibl COSTMHEHUSIMUA a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbl U BoJMoEMOB). Docdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u dochopHas kuciaota, Pu3NIecKue U XUMHUIECKHUE CBOICTBA,
nosyuenue. Mcnonp3oBanne GpocdaroB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

OOmas xapakrepuctuka 3nemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHBIE  CTEIEHW  OKHUCJIEHMUS.  YIVIEpOJA,  AJUIOTPOIHBIE
Moau(puUKalMM, pPACIPOCTpaHEHUE B TNPUPOJE, (PU3UUECKHME U XHUMUUYECKHE
cBoicTBa. Ancopouusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
du3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHJIOM
yraepoaa (IV), rumoresa riao6albHOrO TMOTEIJICHUS KIUMaTa, IapHUKOBBIM
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJlydueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO3MCTBE.

[TepBoHayasbHbIE MOHATHSA 00 OPraHUMYECKUX BEIIECTBAX KAK O COCTUHEHHSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLIEPUH, YKCYCHAsI KUCTIOTA).
[IpupoaHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY M HPOMBIIUICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KUpaX, OeNkax, yrieBojax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHWYECKUX COCITMHEHUN.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJIyYEHHE H
npumeHenue. CoenuHeHHs KpemHHUsT B mpupoze. OOmme mnpenactaBieHus o0
okcunie kpemuust (IV) u kpemHueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
ObITYy, B IIPOMBINUICHHOCTU. Ba)kHeWIlMe CTpOUTENbHbIE MaTepHaIbl: KepaMHUKa,



CTEKJIO, IIEMEHT, 0eToH, kene300eToH. [Ipobiempr 6e30MacHOr0 HMCIOIB30BAHMUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa30B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KUCIIOTHI,
MPOBE/ICHUE KAUECTBEHHBIX PEAKIMN Ha XJIOPUJ-UOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)xkarolre (QU3NUECKHe M XUMHUYECKHE CBOWCTBA
TaJIOT€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIB30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpaslamu ceppl Hu €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEPHUAIIOB), HaOIIOIEHNE TTpoliecca OOYyIIMBaHus caxapa Ioj JIeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBhI, HW3Yy4YCHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOIN CEPHOM KUCIIOTHI, IPOBEJECHUE KAUECTBEHHOW peaklMK Ha Cyab(dat-
MOH U HaOJIOJeHHE MpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBOMcTBaMM a3oTa, (ochopa W MX CcoeIUHEHUH (BO3ZMOXHO HCIOJIb30BaHUE
BHJICOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOJydYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJACHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe MPU3HAKOB
UX MPOTEKaHMUsI, B3aMMOJIEICTBUE KOHIICHTPUPOBAHHOU A30THOU KUCJIOTHI C MEJIBIO
(BO3MOXHO WCIIOJIb30BAHNE BHJIEOMATEPHUAIIOB), U3Y4YCHHUE Mozenen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM MpPOTHBOrasa, MoixydeHue, coOMpaHue, paclio3HaBaHUE U U3Y4YECHUE
CBOMCTB YTJIEKMCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT U
CUJIMKAT-MOHBl W HW3YYEHHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKUMEH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BakHelmme HeMeTaluIbl M UX COCTUHEHUS.

MeTaJibl 1 MIX COeIMHEHU S

OO0mmasi xapakTepUCTHKAa XUMHUYECKUX SJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux noyiokeHus B llepuommueckod cucreme xumuyeckux odiaeMmeHtos . U.
MeHnneneeBa u cTpoeHus: aToMoB. CTpO€HHE METAJUIOB. MeTtamndeckas CBSA3b U
METAJUIMYECKAs] ~ KPUCTA/UIMYECKass  PEIIETKA.  DJEKTPOXUMUYECKUH  pAl
HarnpsHkeHU MeTawioB. du3nyeckue U XMMUYECKHUEe CBOMCTBA MeTauioB. OO0Iue
ciocoObl mosiydeHus MeTayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
CrocoObl 3alMThl UX OT Koppo3uu. CrutaBel (CTajlb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoamyeckon cucreme XMMHYECKHX
anemenToB . M. MenzaeneeBa, CTpo€HHE MX aTOMOB, HAaXOXKJICHHE B IPUPOIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpuMepe HaTpus U Kanus). OKcuasl u



TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHune WIENOYHBIX METaUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbHbIE METAUIbI MarHMid MW KalblMH: IIOJIOXKECHHE B
[Tepuomuueckon cucreMe xumMudeckux aneMeHToB JI. M. MenneneeBa, crpoeHue
MX aTOMOB, HaX0XJAEHUE B IIpupoae. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHus
U Kanblus. BaxuHelue coequHeHHs KalblUs (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJroMUHUN: TIoJ103)keHue B [leproinueckor CUCTeME XMMUYECKUX 3JIEMEHTOB
. . MengeneeBa, CTpOEHHE atoma, HAXOXICHUE B Ipupoje. PU3UYECKUE U
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
aJIIOMHHHUSI.

Keneso: nonoxenne B [lepuognueckoi cucreme XMMUYECKUX 3JIEMEHTOB /1.
. MenneneeBa, CTpoeHHE aroMma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTRA kene3a. OKCUIbI, THAPOKCHIBI M con kenesa (I1) u xemnesa
(IIT), ux cocras, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o00pa3llaMd METAJJIOB U CIUIABOB, WX (DU3UUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
WCIIOJB30BAaHNE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHIIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MPOIECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTIOJIb30BAaHWE  BHJICOMATEPUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MAarHus, KaJIbLHs, aIFIOMUHUS, [IUHKA, JKEJe3a
(I1) u xenesza (III), mequ (1), HaOGrOAEHUE M OMTUCAHUE TPOIECCOB OKPAITUBAHMS
MJJaMEHH MWOHAMU HaTpusi, KaJlus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TMAPOKCHUAA aTIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 1Mo TeMe «Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAOIIAA cpeaa

BemectBa u Marepuanbl B IOBCEIHEBHOM KHU3HM YEJIOBEKA. be3omacHoe
MCIIOJIb30BaHUE BEILIECTB M XMMHUYECKUX peakiuil B ObITy. [lepBasi momoris npu
XAMUYECKUX 05KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYy’Karouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemecTB, nanee — [1/IK). Ponb xumMuu B pemieHnn 3K0JIOTHYECKUX
npoOJieM.

XumuuecKkuii IKCRepuMeHm:

n3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIJIaBbI METaJUIOB, MOJIMMEPHBIE
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMH XUMHUHU B 9 Kiacce
OCYILECTBIISICTCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYUHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IIHKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHS: HAy4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIacCH(pUKAIMs, TEPUOANIHOCTh, HAOIIOICHUE,
IKCIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHHUE, MOJIEb, SIBICHHUE, MAaPHUKOBBIN
s peKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, D3JEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIHU],
U30TOIbI, PAAUOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUI 3apsij, MPOBOJHUKH,
MOJyIPOBOJHUKY, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENIO0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, paCTBOP, PACTBOPUMOCTH, KPUCTATUTMYECKAs
pemérka, CruiaBbl, (PU3MUECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIBHBIE
yI0OpeHus, MUKPOAJIEMEHTHI, MAKPOIJIEMEHTHI, ITUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpaNbl, TOPHBIE MOPOJBI,
M10JIE3HbIE UCKOIAaeMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE PE3yJNbTaThl OCBOCHUS MPOTPAaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULUOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIeCTBE TMpaBUJIaMU U HOPMaMHU IMOBEJEHUS M CHOCOOCTBYIOT MpoIeccam
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI 00YUYaIOIIHUXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAlUM W
pacIlIMpEeHne OIbITa AEATEIbHOCTHA Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTprmoTN4eCcKOro BOCIMTAHUSA:

IIEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4yHOMY HACIEIUI0, TTOHMMAaHUS 3HAYCHUS XUMHUYECKOM HAayKu B >KU3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
MEPENOBbIX JOCTUKEHHUSIX U OTKPBITUAX MHUPOBOM M OTEUECTBEHHOM XUMUHU,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpaA U OOIIIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

MPEACTABICHUS. O COLMAIBHBIX HOpPMax H MpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUHN B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-MCCIIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM MAEATENBbHOCTU MpHU
BBITIOJTHEHUU Y4Y€OHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aWMOIIOMOINM B TIPOIlECC€ OTOW Yy4eOHOM eATeTbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TIOBEJECHHWE M TIOCTYNMKU CBOUX TOBApUIIEH C TO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUIM MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE U XUMHUYECKOW pEakilvH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U COCTABIISIONIUE
OCHOBY JIJI1 TIOHUMAaHMS CYIIHOCTH HAYYHOW KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI TPHUPOJIbI, B3aUMOCBS3SIX YEJIOBEKa C
MIPUPOJHOM CPEJIOH, O POJIM XUMHUHU B IO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATENbHBIE MOTHUBBI, HAMPABJICHHBIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMAeMBIX TPOIECCOB U SIBJICHUH,
MO3HABATENIbHOM, MH()OPMAIMOHHOM M YUTATENbCKON KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPON, JOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpeC K OOYYCHHMIO M TO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, MPOEKTHOM U  HMCCIEI0BATEIbCKON
JeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPAaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJbTyPbl 310POBbSI:

OCO3HAHHUE IIEHHOCTU JKWU3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 KU3HU, OCO3HAHUE MOCIEICTBUA U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs1, HAPKOTUKOB, KypEHHUs),
HEOOXOJMMOCTH COOMIOJICHUSI MpaBui O€30MaCHOCTH TpU  OOpalleHud ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U PEabHOMN KU3HU;

S) TPyA0OBOro BOCIIUTAHUS:

MHTEpEC K MPAKTUUYECKOMY U3yUYEHHUIO Tpodeccuil u Tpy/ia pa3IuyHOro poja,
YBOKECHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE MPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJUBUAYAJTLHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHusl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcHenrHon npodeccnoHaabHOM IeITeIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aaliTUPOBATHCS B TPOJPECCHOHATLHOM Cpejie;

6) YK0JIOTHYEeCKOro BOCIIUTAHHS

HKOJIOTHYECKH 1IE€JIECO00pa3HOE OTHOIICHHE K NPHUPOJEC KaK HCTOYHUKY
YKWU3HU Ha 3eMJie, OCHOBE €€ CYILECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
O6e3omacHoro oOpas3a >KM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GbU3NYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
MpaBuUJI 0€30MacHOTO MOBEICHUSI IIPU padOTE C BEIIECTBAMMU, a TAKKE B CUTYaIIUSX,
YTPOKAIOMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, TOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOILIEH MPUPOJIHON CPEOu, ISl MOBBIIEHUS
YPOBHSI  DKOJIOTMYECKOW  KYJIBTYpbl, OCO3HAHHMS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIILHOM,
KOMMYHUKATUBHOM U COLMAJIbLHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeAMETHBIX pE3yJbTaTOB BBIACISAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIIEPUMEHT H JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TMPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (GOPMHUPOBATH MPEACTABICHUE O LEIOCTHON



HAyYHOW KapTHUHE MHPA, M YHUBEpCAJIbHbIC yUeOHbIE EUCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPBhIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUJITAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jiornueckue JaeiicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICI XUMHUYECKUX TMOHSATHUH (BBIACISATH UX XapaKTEpHbBIC
MPU3HAKKA, yCTaHABIIMBAaTh B3aUMOCBS3b C JIPYTMMHU TOHSTHSIMH), UCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHUE pacCyXAeHUs (MHIYKTUBHBIC, JCTYKTUBHBIC, 110 aHAJIOTHH),
JienaTh BRIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TpoOIECCe TMO3HAHMUS TMOHATUSA (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEACTAaBICHUS —
XUMHUYECKUH 3HaK (CHMMBOJ DJIEMEHTAa), XHMHUYecKas (opMmylia W YypaBHCHHUE
XUMHUUYECKON Peakli — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh U XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMUYECKUX PEAKIIHM,
BBISBJIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MIPOTHBOPEUHS B U3yUaEMbIX MPOLIECCaX U SBICHUSX.

ba3oBble ucciieioBaTe/IbCKHe AeiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKXKe B KayeCTBE OCHOBBI MJi1 (POPMHUPOBAHUS THUIOTE3bI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMU M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMeHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTar, GopMyIupoBaTh 000OIICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MMOJy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcel MHTepHEeTa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO W
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl U 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsSi BBITTOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJb30BaHUS  HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHMSI PA3JINYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMATBHYIO (hOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d  HECJIOKHBIMU CXEMaMH, JuarpaMmamy,
IpyrumMu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AaHAIM3UPOBATh B Ipolecce Yy4yeOHOHl u
UCCIIEIOBATENbCKON N1€ATEIbHOCTH MH(POPMAIMIO O BIUSHUM MPOMBIILICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/JaBaTb BONPOCH (B XOA€ Juaiora M (WJIM) OUCKYCCHM) IO
CyllecTBY  oOCyXJaemMoll  TeMmbl, (OPMYIHPOBATH CBOU  MPEMAJIOKECHUS
OTHOCHUTEIBHO BBIITOJHEHHSI PEJI0KEHHOM 3a]auH;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  IMO3HABATEJILHOU
JEATEIPHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JEJIaTh NPE3EHTALUIO
pe3yJbTAaTOB BBIMOJIHEHHUS] XUMUYECKOTO 3KCHEpUMEHTa (J1ab0paTOpHOro OMbITa,
1a0b0paTOpHOI pabOTHI O HCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4EeOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
NIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJEM Ha OCHOBE yuyéTa OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuil (00cyxeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpENCICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOThI U Apyrue).

PerynsiTuBHBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CaMOCTOSITENIBHO ONPENENATh LEIN JACSITEIbHOCTH, IUIAHUPOBATh,
OCYUIIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 33/7a4, CaAMOCTOSITEIbHO COCTaBJISATh WIM KOPPEKTUPOBATH
MPEIUIOKEHHBIM  aNTOPUTM JEUCTBUW TNPHU BBINOJHEHUU 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCITIOJIB30BATh M aHAJIM3UPOBATH KOHTEKCTHI, IPEAJIaracMble B YCIOBUH 3a1aHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX pe3yabTaTOB IO OCBOCHHUIO 005S3aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO JaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIFOT: OCBOEHHBIE OOYYarOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JNEUCTBUN, crHenupuiecKkue JUisi TPEAMETHOM o0nacTh «XUMHS», BUIBI
JEATCIBHOCTH 1O  TMOJYYEHHIO HOBOTO 3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

K xonIy oOydenus B 8 kiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSl YMEHUIA:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCJICHUS, XUMHUYECKasl peakuus, KiacCUuPUKaius peakiui: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A((EKT peakiinu,
AIpO aToMa, AJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasi CBs3b, MOJSPHAS U HEMOJISIpHAsh KOBAJICHTHAsI CBS3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAacCTBOpP, MaccoBas JI0Js BEIeCTBa
(mporieHTHAsI KOHIIEHTpAIHsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH 3TU TOHSTHUS MPU OMKMCAHUU BEIIECTB U UX MPEBPAIICHU;

e HCIOJIb30BaTh XUMHUYECKYH) CHUMBOJIMKY JUJISI COCTaBJICHUS (Popmys
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COCAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHas M HOHHAas) B
HEOPraHUYECKUX COCANHEHUSX;

e packpbiBaThb cMbIca I[lepuomnueckoro 3akona JI. W. Menaeneena:
JEMOHCTPUPOBATh TMOHUMAHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoguueckoil cucreme,
3aKOHOB COXPAHEHMsSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHUSsI, 3aKOHA ABOTrajipo;

e ONHUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3ju4aTh TMOHATHUS «TJIaBHAs
noarpynmna (A-rpynmna)» u «mnobdouHas noarpynna (b-rpynma)», Manbsie u
OONbIIME TIEPUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx daementoB I .
MeHnieneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sApa, 00IIee YHCIIO ICKTPOHOB
U PaCTIpPEICIICHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(DUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
XUMHUYECKHE pPeakiuu (M0 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIUH
BEILIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOWCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKAasi OMUCAHUE MMPUMEPAMHU MOJIEKYISIPHBIX
ypaBHEHUM COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpAIEHUNA B
Pa3TUYHBIX YCIOBUSAX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W  MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MIPUMEHSATh OCHOBHBIC OIEPAIlH MBICITUTEIBHON NEATCIbHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KilacCcu(uKaiuio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsi U3y4YeHHUs CBOICTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAYyYHBbIE METOJIbI
MO3HAHUS — HAONIOACHWE, W3MEPEHHE, MOJICITHUPOBAHUE, AIKCIICPUMEHT
(peanbHBIN 1 MBICIEHHBIN);

ClIeIOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0M U
7abopaTopHbIM  000pY/IOBaHMEM, a TaKXKe TMpaBUiiaM OOpaIleHUus C
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O W COOMPAHHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PACTBOPOB C OMNPEAECIEHHON MAaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB MICIOYECH U KHUCIOT C MIOMOIIBIO HHIUKATOPOB
(;rakmyc, dheHondTaniend, METUIOPAHK U JPYTHUe).

K xoHiy 00ydeHus B 9 kjiacce npeaMeTHbIe pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHUH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJd, WOH, KaTUOH, aHHMOH, IPOCTOE BEILECTBO,
CJI0’KHOE BELIECTBO, BAJICEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKlMsi, XUMUYeCKasi CBS3b, TEIIOBOU 3PdeKT
peakuuu, MOJb, MOJSIpHBI ~ 00BEM,  PACTBOP,  AJNEKTPOJIHUTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCICHWE H  BOCCTAaHOBJICHHE,
aTOTpOmUs, aM(pOTEPHOCTh, XUMUYECKasi CBs3h (KOBAJICHTHAs, MOHHAs,
MeTajuInyecKas), KpHUCTAIUIMYecKas pemeéTka, KOppo3us METaJIOoB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakuuu, MPEeAeiabHO IOMyCTUMAas
koHuenTpauus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU NOHATHUA MPU OMKMCAHUM BEIIECTB U UX MPEBPALLICHUIA;
UCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY JJI COCTaBJICHUS (HOPMYT
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

OMPENIEeNATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Pa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COEIMHEHUN 1o ¢dopmyiaM, BUJI XUMUYECKON
CBs3M (KOBAJCHTHAs, WMOHHAsA, MeETaUIMYecKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BELIECTBA;

packpbiBath cMbIci Ilepuomndeckoro 3akona J[. M. MennpeneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHUE: OIMCHIBATH W XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AJIEMEHTOB:
pa3inuath TMOHATHUS «rJaBHas moarpynmna (A-rpynmna)» U «modouyHast
noarpynmna (b-rpynma)», manbie u  OojibIIME MEPUOIBbI, COOTHOCUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM Tabiuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUA  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsia sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacrpefielieHue HX MO0 DJJICKTPOHHBIM CJ0sIM), OOBSCHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB 3JIEMEHTOB M MX COCIUHEHUI B
npejenax MaJblX MEPUOJIOB U TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIUX B peaKIuu
BEIIECTB, MO TEIIOBOMY 3P (hEKTy, MO0 W3MEHEHHUIO CTENEHEH OKHCIICHHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUECKUE XHUMHYECKUE
CBOMCTBa TIPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPKIAs OMNHUCAHUE
NpUMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIATh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJIOYEUN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIM HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIui, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3IMYHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHca 3THX PeaKiuid;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIBHYI0O MOJEKYJISPHYIO W  MOJISIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHUYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUSA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYJOBaHHEM, a TaKXe TMpaBWwia oOOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TONYYCHUI0O WU COOMPaHUIO
ra3000pa3HbIX BEUIECTB (aMMHUaKa U YTIIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIMH, TOATBEPKIAIONINE  KAYSCTBEHHBIM  COCTaB
pPa3MUYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MyTEM XJIOPHUA-, OpOMUJI-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICTUTEIBHON NEATETHHOCTH — aHaJIH3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJACTBEHHBIX CBSI3€d — I WU3y4YEHHUS CBOWCTB BEIICCTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, IKCIIEPUMEHT (peaabHbId U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
KosmnyecTBo 4acoB
Ne HaumeHoBaHue pa3jiesioB u diekTpoHHbIe (LN (pPOBbLIE)
KoHnTpoJbHbIe IIpakTHYeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nean 1. [lepBoHayaibHble XUMHUYECKHE IOHATHS
XuMusi — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 6 0 ’ bubnuoreka [{OK

) MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837¢

YyeJoBeKa

12 BerectBa 1 xuMmudeckue 10 1 0 bubnunoreka LIOK

) peakuuu https://m.edsoo.ru/7f41837¢c

Wroro no pazueny 16

Pa3nes 2. BaskHeiimme npeacTaBUTeI M HEOPraHUYECKUX BelleCTB
1 Boznyx. Kucnopon. Ilonsitue 4 0 | bubmuoreka [IOK

' 00 okcHuaax https://m.edsoo.ru/7f41837¢
29 Bonopoa.Ilonstue o kucnorax 5 0 1 bu6nmorexa LIOK

’ U COJISIX https://m.edsoo.ru/7f41837¢c
73 Boga. PactBopsr. [Tonsitue 06 7 | 1 bubanoreka LIOK

’ OCHOBaHMSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIacChl 13 | | bubnuotexa [JOK

’ HEOPraHWYECKUX COCIMHEHUI https://m.edsoo.ru/7f41837¢c

Hroro no paszneny 34

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. U. MenaesneeBa. CTpoeHue aToMoB.

Xumuuyeckas cBsi3zb. OKHCINTEILHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema g bubnunorexa LIOK
XUMHYECKHX dj1eMeHToB 1. 1. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue atoma

2 | 9

https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEIIbHBIC PEAKIIUU
Hroro no pazneny 17 bubmmorexa [IOK
https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 1 bubmorexa HOK
https://m.edsoo.ru/7f41837¢
OBILIEE KOJIMYECTBO YACOB I10 63

I[TPOT'PAMME



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

9 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Kontpoabnbsie IlpakTuueckue (wicpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsbl
Pa3nen 1. BemecTBO 1 XMMHUYecKHe PeaKIu
11 [ToBTOpEeHUE 1 yruyOneHne 3HAHUIA 5 | 0 bubmmoreka [JOK
’ OCHOBHBIX pa3/IeoB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 3 0 0 bubnnoreka [JOK
’ peakuun https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIMAIIHS. 10 | 1 bubmmoreka [JOK
’ XUMHUYECKUE PEAKIIUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazgeny 18
Pa3znen 2. HemeTasIbl M HX cOeTMHEHHS
21 OO0m1as XxapakTepuCcTUKa XUMHUUECKUX 5 0 1 bubmuoreka [JOK
' anemeHToB VIIA-rpynmel. ["ajgorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA niel. Cepa u e 5 0 1 brbmmorexa [TOK
) TPYHIBL. L-€p https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHTOB VA-rpymnmsl. A30T, pochop u ux 6 0 0 bubmmorexa LIOK
' Py ) ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0mas XxapakTepuCcTUKa XUMHIECKIX
2.4 sanemeHToB IVA-rpynmnsl. Yraepon u 11 1 1 bromorexa [OK
’ . PYHIEL PO https://m.edsoo.ru/7f41a636
KPEMHHM U UX COETUHEHUS
Uroro no pazgeny 27



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

Pa3zgen 3. MeTaJIbl M UX COCIUHEHU ST

bubnmoreka [IOK
1 7| 2
3 Obmpe croficTBa METaNIOB https://m.edsoo.ru/7f41a636
bubnunorexa LIOK
2 B 7 1
3 QKHEHIINE METAJVIbl MU UX COCAMHCHUS 7 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 19
Pa3znea 4. Xumus 4 OKpysKammas cpeaa
4.1 BertecTBa 1 MaTepualibl B )KHU3HH YeJIOBEKA 3 bubmorexa HOK
’ B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE Bpems 1 bubmmorexa [JOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoJunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Koutposbubie IlpakTunyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTsI
pecypchl

1 [Ipenmer xumuu. Poiab XuMuM B 5KU3HU 1 0 0 04.09 bu6mmoreka [IOK
yeJioBeKka. 1ejia U BellecTBa ) https://m.edsoo.ru/ff0d210c

2 IlonsTue o MeTomax MO3HAHUS B XUMUH 1 0 0 06.09 bubnnorexa LIOK

https://m.edsoo.ru/ff0d227¢
[Ipaktuueckas padbora Ne 1 «IIpasuna
paboThI B 1a00paTOPUU U IPUEMBI

3 oOparieHus ¢ J1abopaTopHbIM | 0 1 11.09 bubnmnoreka [JOK
0bopyaoBaHHEM» (C UCIIOJIb30BAHUEM ' https://m.edsoo.ru/ff0d23dc
ob0opynoBanus LlenTpa oOpazoBaHus
"Touxa pocra")

bu6nmoreka [JOK

4 A . 1 13.

TperaTHbIC COCTOSHUS BEIIIECTB 0 0 3.09 hitps-//m.cdsoo.ru/ff0d2a6e
Yucrele BemecTBa 1 cMecu. CiocoObl bubmuorexa [JOK

5 . 1 0 0 18.09
pasneneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuueckas padorta Ne 2

6 «II’)a3 eJIeHue cﬁeceﬁ (Ha mpumepe 1 0 1 20.09 bubmmorexa [OK

! . P P ' https://m.edsoo.ru/ff0d28c8
OUYHUCTKHU TTOBAPEHHOM COJIN)»

7 ATOMHO-MOJIEKYJISIPHOE YUEHHE. | 0 0 75.09 bubnuorexa [JOK
XUMHUYECKHUE IJIEMEHTBHI. ' https://m.edsoo.ru/ff0d2d50
3Haku (CUMBO ec

g HaKU (CUMBOJIbI) XMMHUYECKUX | 0 0 79.09 bubnuorexa [IOK
3JIEMEHTOB https://m.edsoo.ru/ff0d2be8



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2be8

Xumuueckue GOpMYIIbI.

HU3YUCHHUC CTO CBOMCTB»

bubmuoreka [JOK
O e . 02.10
? THOCHTCIDHAT ATOMHAA Macca https://m.edsoo.ru/ff0d2a6c
OTHOCUTENbHAs MOJIEKYJISIpHAs Macca
10 MaccoBasi 107151 XMUMHAYECKOTO 04.10 bubnmuoreka [JOK
DJIEMEHTA B COCAUHEHUU ' https://m.edsoo.ru/ff0d350c
3aKOH NOCTOSIHCTBA COCTaBa BEIIECTB. BuG 10K
nonnorTeka
11 X .B 09.10
umeckas Gopmyna. Banenrrocts 0 https://m.edsoo.ru/ff0d2eae
aTOMOB XMUMHMUYECKHUX 3JIEMEHTOB
12 Du3nyecKue 1 XMMUYECKUE SBICHUS. 11.10 bubnuorexa [JOK
XuMHYECKask peaKius ’ https://m.edsoo.ru/ff0d37fa
13 [Ipu3Haky U ycioBus NPOTEKAHUS 16.10 bubnnorexa [JOK
XMMHYECKUX PEAKIUI ' https://m.edsoo.ru/ff0d3al6
14 3aKOH COXpaHEHHUs1 MacChl BEUIECTB. 18.10 bubnnoreka [JOK
XUMUYECKUE YpaBHCHUSI ’ https://m.edsoo.ru/ff0d3b88
Krnaccudukanus XuMHUECKUX peakiui
15 (coenrHEHMUSI, PA3IOKEHHS 23.10 bubmmorexa [OK
A »P ’ ) https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
16 KonTponbnas padora Nel no teme 75.10 bubnnorexa [JOK
«BellecTBa 1 XUMHYECKHUE PEAKIIHM ' https://m.edsoo.ru/ff0d4290
Boznyx — cmech razos. Cocras
17 BO3 nya Kucnopox — anemeHT u 06.11 bubmmorexa [TOK
Ayxa. poa ) https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
CriocoOslI MoTy4eHus KHCIopoia B
18 naboparopuu iqn OMLII_HJ'ICHI;I(;[::TI/I 08.11 bubmorexa [IOK
patop p ' ) https://m.edsoo.ru/ff0d497a
[Ipumenenue kucimopoaa
IIpakTuyeckas padora Ne 3 o Teme
bu6mmorexa [IOK
19 «[lonydyenne u coOupanue KUCIOPO/Ia, 13.11

https://m.edsoo.ru/ff0d4ae2



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4ae2

duznueckre 1 XUMHUYECKHE CBOMCTBA

bubmuoreka [JOK
20 15.11
KHCII0POA (peaKiLHi OKHCIICHHS, https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumgax
Bonopon — aneMeHT u npocroe
)1 BellecTBo. Haxoxienue B npupojie. 20.11 bubnmoreka [JOK
DOuU3nveCcKre U XUMHUUYECKUE CBOMCTBA ' https://m.edsoo.ru/ff0d4dd0
Bojopoaa. [I[pumeHenne Bomopoaa
” CriocoOsI oTydeHus BOAOPOa B 711 bubnnoreka HOK
nabopaTopuu ' https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padbora Ne 4 o Teme
23 «ITonydeHnue u coOMpanue BoIOpoIa 27.11 bubmorexa HOK
i . p ALOpOAa, ) https://m.edsoo.ru/ff0d4£42
W3Y4YEHHE €ro CBOMCTBY
[TonsTue o kucnorax (c Eub 10K
nonIMoTeKa
24 0 29.11
METObOBATIHEM ODOPYAOBAHIA ? https://m.edsoo.ru/ff0d50d2
Ilentpa obpazoBanms "Touka pocra")
bu6mmoreka [IOK
25 Homsrie o coix 04.12 https://m.edsoo.ru/ff0d4ddo
26 KomnuuectBo BemiectBa. MoJib. 06.12 bu6mmorexa [IOK
Mousipnas macca ’ https://m.edsoo.ru/ff0d5230
Boraucienus konmuaecTBa, MacChl
27 BEIIECTBA [0 YPABHEHUSIM XUMHYECKHX 11.12 bubmorexa HOK
HHeCTBa To Yp ' https://m.edsoo.ru/ff0d5708
peakiuit
Brruucnenus KoamvecTBa, MacChl
28 BENIECTBA 110 YPABHEHUAM XUMHUYECKUX 13.12 bubmorexa HOK
B N yp ) https://m.edsoo.ru/ff0d323¢c
peakmuit
79 MossipHblii 005EM ra30B. 3aKOH 18.12 bubnnoreka [JOK
ABorajzipo ' https://m.edsoo.ru/ff0d542e
30 Brorancienns 006EMOB Ta30B 110 20.12 bu6mmoreka [IOK



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5708
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YPaBHEHHIO PEAKIMK HA OCHOBE 3aKOHA
00BEMHBIX OTHOLIEHUH ra3oB

https://m.edsoo.ru/ff0d5708

Brruucienns o0béMa, KOJIMYECTBA

31 BEILIECTBA rasa Mo €ro M3BECTHOM 25.12 bubmmorexa [TOK
. M ‘ https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MK 00BEMY
1 du3ndecKknue 1 XUMUYECKHE CBOMCTBA 2712 bubmuoreka [JOK
BOJIBI ’ https://m.edsoo.ru/ff0d587a
CocraB ocHoBanui. [Tonstue 06
13 UHIUKATOpax(C UCHOIb30BAaHUEM 08.01 bubnuorexa [JOK
obopynoBanus Llentpa oOpazoBanus ’ https://m.edsoo.ru/ff0d59e2
"Touka pocra").
Bopna kak pacrBoputens. HacbieHHbie
34 Y HEHACBIIIEHHBIE pacTBOPBI. MaccoBas 10.01 bubmorexa LHOK
» PacTEOPEL. ' https://m.edsoo.ru/ff0d5b40
JI0JISl BEIIECTBA B PAaCTBOPE
[IpakTuueckas padora Ne 5 o teme
35 «IIpuroroBiieHrE paCTBOPOB C 15.01 bubnuotexa [JOK
OIpeAeIEHHON MaCcCOBOM JIOJIEH ) https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BEIIECTBA»
36 [ToBTOpEeHue 0 0600IIeHNE 3HAHU 1O 17.01 bubnuoreka [IOK
MPOWICHHON TeMe. ' https://m.edsoo.ru/00adb33c
37 KontponbHast pabota Ne2 o treme 201 bubnnorexa [JOK
«Kucnopoa. Bonopoa. Boga» ’ https://m.edsoo.ru/ff0d6342
18 Okcupl: cocTaB, KJIacCupUKaIus, 2401 bubnuorexa [JOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0d664e
[Tonydyenue 1 XuMHYECKHUE CBOCTBA
39 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX 29.01 bubmmorexa LHOK
’ P ' https://m.edsoo.ru/ff0d664e
OKCHJIOB
40 OcHoBaHus: cOCTaB, KJIaccU(pUKAIIHS, 31.01 bu6mmoreka [JOK
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HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca

[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
OCHOBaHUH. (C UCIOIB30BAHUEM

bu6mmoreka [IOK

4 obopynoBanus LlenTpa oOpa3oBaHus 05.02 https://m.edsoo.ru/ff0d67ca
"Touka pocra")

42 Kucnotsr: cocraB, kiaccudukanms, 07.02 bubnnoreka HOK
HOMEHKJaTypa https://m.edsoo.ru/ff0dfee2
[TonyyeHnue u XuMHUYECKHE CBOMCTBA

43 KHCIIOT (C MCTIOb30BAaHHEM 12.02 bubnuorexa [JOK
obopynoBanus Llentpa oOpazoBanus https://m.edsoo.ru/ffOdfee2
"Touka pocra")

Conu (cpegHue): HOMEHKIATypa,
44 CHOCOéBI;) HIE)JIyII)eHI/Iﬂ, XI/IMI/I‘IZ(I:)KI/IG 14.02 bubmmorexa LOK
. https://m.edsoo.ru/00ad9474
CBOICTBa

45 I'enernueckas cBsI3b MEKy KilacCaMu 19.02 bubnnoreka [JOK
HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/00ad9a50
ITpakTruyeckas pabora Ne 6. Pemenue

46 AKCIEPUMEHTAIIbHBIX 33/a4 110 TEME 2102 bubnmnorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHU I

47 Pemrenne XuMU4eCcKux ypaBHEHUHN U 26.02 bubnnorexa [JOK
3a7a4 https://m.edsoo.ru/00adaab8

. bubnuotexa [JOK

48 O06o001IeHre U crucTeMaTU3alus 3HaHU! 28.02 hitps-//m.cdsoo.ru/00ad9ch?
KonrtponsHast padora Ne3 o reme

49 "OCHOBHBIE KJIaCChl HEOPTAHUUECKUX 04.03 bubmmorexa LIOK

. https://m.edsoo.ru/00ad9ela
COEIMHEHUI
50 EcTtecTBeHHBIE CeMENCTBa XUMUUYECKHUX 06.03 bubmuotexa [JOK



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/00ad9a50
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a

3JIEMEHTOB. AM(OTEPHOCTD.

https://m.edsoo.ru/ff0d40c4

51 OTKpBITHE TEPUOANYECKOTO 3aKOHA 11.03 bubnnoreka HOK
.. MennenceBa ' https://m.edsoo.ru/00ad9ffa
57 Crpoenue atomoB. COCTaB aTOMHBIX 13.03 bubmmoreka [JOK
saep. M3orombt ’ https://m.edsoo.ru/00ada342
CrtpoeHue 3NIeKTPOHHBIX 000JI0YeK
. bubnmoreka [JOK
53 aToMoB 3JieMeHTOB [lepuoanueckoit 18.03
https://m.edsoo.ru/00adabbc
cucteMmsl [. . MenaenceBa
[Tepuonnueckuii 3aKOH U
54 [lepuoanueckas cucreMa XUMHYECKUX 20.03 bubmorexa HOK
pHOA ) https://m.edsoo.ru/00ada52c
anemeHToB 1. 1. Menaeneena
bubmuorexa [JOK
55 I1 01.04
CPHO/IBL, TPYIIIIB, TOATPYTIIET https://m.edsoo.ru/00ada52¢c
XapakTeprucTUKa XUMHYECKOTO
56 3JIEMEHTA MO0 €ro MOJIOKEHHUIO B 03.04 bubmuoreka [JOK
[Tepuonnueckoit cucreme /1. U. ' https://m.edsoo.ru/00ada824
Menneneena
57 [ToBTOpenue o 060061IeHNE 08.04 bubnuoreka [IOK
MPOMJIEHHON TEMBI ’ https://m.edsoo.ru/ff0d4790
bu6mmoreka [JOK
58 n 10.04
OHHAA XUMITHCCKas CBA3D https://m.edsoo.ru/00adac34
KoBanenTHas HemonspHas XuMudeckas
59 CBSI3b. DJIEKTPOOTPHUIIATEILHOCTD 15.04 bubmorexa [TOK
' pooTpHIL ) https://m.edsoo.ru/00adaab9
aTOMOB XHUMHYECKHX DJICMEHTOB.
60 KoBasieHTHas1 monsipHas XUMUYeCKas 17.04 bubnnorexka [JOK
CBSI3b. ' https://m.edsoo.ru/00adaab8
61 MeTtannuueckas XuMHUIECKas CBS3b 22.04 bubmorexa [JOK

https://m.edsoo.ru/ff0d4c4a
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https://m.edsoo.ru/00ada342
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bubmuorexa [JOK

62 Creneip okucneHHA ! 24.04 https://m.edsoo.ru/00adae28
63 OKuCIUTENbHO-BOCCTAHOBUTEIbHbBIC | 06.05 bubmuorexa [JOK
peakiuu ’ https://m.edsoo.ru/00adb076
bubmuoreka [JOK
64 o 1 08.05
KCHCITHTEII 1 BOCCTAHOBHTEIH https://m.edsoo.ru/00adb076
65 CocraBneHue ypaBHEHUN METOJI0M | 13.05 bubnmoreka [JOK
ANEKTPOHHOTO OaslaHca ' https://m.edsoo.ru/00ada96e
bu6mmoreka [IOK
i 1 15.
66 O06o01IeHre U CUCTEeMaTU3alisl 3HAHHMA 5.05 hitps//m.cdsoo.r/00ad9ch?
Urorosas arrectauus. KontponbHas Bu6 10K
nonMMoTeKa
o4 . 1 20.
67 pabota Ne4 o Teme «CTpoeHune aToma 0.05 hitps://m.cdsoo.rw/00adb4g6
XumMuyeckas CBSI3b»
PezepBHOe Bpems. AHain3 Eub 1OK
noMMoTeKa
5 . 1 22.
68 KOHTPOJIbHOW pabOThI 9606m€HH€ u 05 hitps-//m.cdsoo.ru/fi0d6 1c6
CHUCTeMaTH3aIrs 3HaHUI
OBILIEE KOJIMYECTBO YACOB I10 63

I[TPOT'PAMME



https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KoJsnvecTBO 4acoB JJIeKTPOHHbIE
Ne aTa nudpoBLIe
Tema ypoka KonTpoabubie IlpakTuueckue A op
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcbl
[Tepuonuueckuii 3aK0oH. BuG OK
e
1 [Tepuonuueckas cucteMa XUMHUYECKUX 1 0 0 01.09 nosmorexa I
https://m.edsoo.ru/00adb59e
anemenToB 1. 1. Meneneena
3aKOHOMEPHOCTH B U3MEHECHUH
. bubnuorexa [JOK
2 CBOMCTB XMMHYECKHUX 3JIEMECHTOB 1 0 0 04.09
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NEPUOTIOB
3 Knaccudukanus 1 HOMEHKIATypa | 0 0 08.09 bubnnorexa [JOK
HEOPraHUYeCKUX BELIECTB ' https://m.edsoo.ru/00adb7e2
Bunl XMUMHY€ECKOU CBSA3U U THIIEI
KPHUCTAINIMIECCKIX b K
4 p - 1 0 0 11.09 nommoreka 11O
peméTok. OKUCIUTENBHO- https://m.edsoo.ru/00adbac6
BOCCTAHOBUTEIBHBIE PEAKITUU
Bxonnast konTponpHas pabota Nel mo
TeMe «lloBTOpenue u yriryoienue
5 L OBTOP yry 1 1 0 15.09
3HaHUI OCHOBHBIX Pa3/iesioB Kypca 8
KJlaccay
6 Knaccudukanus XumMuueckux 1 0 0 18.09 bu6nmoreka [JOK
peakLuil o pa3InyHbIM IIpU3HAKAM ’ https://m.edsoo.ru/00adbcb0
[TonsATHE O CKOPOCTH XMMHYECKOU BuG 10K
HOIHOTEKA
7 eakiuu. IToHITHE 0 TOMOT€HHBIX U 1 0 0 22.09
peart https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIMIX
8 [ToHsITHE O XUMHUYECKOM PaBHOBECHH. 1 0 0 25.09 bubnnorexka [JOK



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

@akTOpBI, BIUAIOIIKAE HA CKOPOCTh
XUMHAYECKON PEaKIiK U TOJI0KECHUE
XHUMHYECKOTO paBHOBECHS (C
UCIIOJIB30BaHUEM 000PYIOBAHHS
Ilentpa obpazoBanms "Touka pocra")

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

«Pemienne 3KCepuMEHTAIbHBIX

bubmuorexa [JOK
) 29.0
0 JICKTPOJIHTHACCKAA IMCCOLHALAA 9.09 https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTUYECKOIN
10 nccorranuu. CHIbHbIE U cl1a0ble 02.10 bubmmorexa LHOK
A HHaTHH. ) https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
bu6mmoreka [IOK
11 51 i 06.10
OHHPBIC YPABHCHHA peariuin hitps:/m.edsoo.ru/00add448
XUMUUECKUE CBOMCTBA KUCJIOT B Eu6 1IOK
noJmoTeKa
12 i 00 09.10
CBCTC MPEACTABICHHI O 0 hitps:/m.edsoo.ru/00add5d8
AIEKTPOJIMTUYCCKOM TUCCOIIUAIIIN
XHUMHUYECKHE CBOMCTBAa OCHOBAHUH B
13 CBETE IIPEACTABIECHUN 00 13.10 bubmorexa LOK
best . ' https://m.edsoo.ru/00ad9cb2
ANEKTPOIIUTUYECKON TUCCOLIUAIIUU
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
14 MIPENCTABIEHHUNA 00 16.10 bubmnorexa [IOK
pel . ) https://m.edsoo.ru/00add8b2
ANEKTPOIUTUICCKON TUCCOITUAITIT
[Tonsartue o ruaponuse conen (c
15 HCIIOJIL30BAaHUEM 000pPYIOBAHUS 20.10 Bubmorexa ITOK
PYA ' https://m.eds00.ru/00add9d4
Ilentpa obpazoBanms "Touka pocra")
16 O06o0011eHne U cUCTeMaTU3aIUs 73.10 bubmmoreka [IOK
3HAHUN ) https://m.edsoo.ru/00addd 12
IIpa eckas padbora Ne 1.
17 pakTudeckas paboT 2710 bubnnorexka [JOK

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



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
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https://m.edsoo.ru/00add8b2
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3aga4»

Kontponbnas padota No2 o teme

bu6mmoreka [JOK
1 . A1
8 «INEKTPOIUTUYECKAS TUCCOIUALIUS 06 hitps://m.cdsoo.rw/00addecO
XUMHUYECKUE PEAKLIUU B PACTBOPAX)»
bu6mmoreka [IOK
1 10.11
9 OO01mmas xapakTepruCcTHKa HEMETaIIIOB 0 hitps-//m.cdsoo.ru/00ac0d0a
OO01as xapakTepUCTHKA raJOreHOB.
. bu6mmoreka [IOK
20 XHUMUYECKUE CBOMCTBA HA MTPUMEPE 13.10
https://m.edsoo.ru/00addfe2
xJjiopa
Xnoposogopon. ConsiHas KHCIOTA,
POBOAOPOA N bu6mmoreka [IOK
21 XUMHUYECKHUE CBOKCTBA, MTOJIyYEHUE, 17.10
https://m.edsoo.ru/00ade 104
MIPUMEHEHUE
[IpakTuueckas padora Ne 2 o teme
«[lony4yeHue CONTHON KUCIOTHI,
22 n3ydyeHue e€ CBOMCTBY (¢ 20.11 bubmorexa LHOK
ya ' https://m.edsoo.ru/00ade348
UCIOJIb30BaHUEM 000pYIOBaHUS
Ilentpa obpazoBanus "Touka pocra")
Brruucnenust mo ypaBHeHUSIM
23 XMMHYECKUX PEAKIUH, ECIIU OJUH U3 24.11 brbmorexa HOK
peari, A ' https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
OO6mrast XxapakTepucTHKa SJIEMEHTOB
VIA-rpynmsl. AJJIOTpOTITHBIE
24 Moaupuxanuu cepsl. Haxoxnenue 27.11 bubmmorexa [OK
a R 1 Pl . A ’ https://m.edsoo.ru/00ade64a
cepbl U €€ COeIMHEHUI B IPUPOJIE.
XUMHUYECKHE CBOMCTBA CEPBI
)5 CepoBomopo, cTpoeHue, Gu3nIecKme 0112 bubnmnoreka [JOK
U XUMHAYECKHE CBOMCTBA ' https://m.edsoo.ru/00ade802
26 Oxkcuabl cepbl. CepHasi KHCIIOTA, 04.12 bubnmnoreka [JOK



https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00ae0d0a
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¢busnveckre 1 XUMHUYECKHE CBOMCTBA,
IIPUMEHEHHE

https://m.edsoo.ru/00adea28

XUMHUYECKUE PEAKLIUH, JICKAILNE B
OCHOBE IIPOMBIIIIEHHOT0 criocoba
IIOJIyYEHUS CEPHOU KUCIIOTHI.

bubmuoreka [JOK

27 08.12
XHUMHYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaloIen cpeibl COeTMHEHUSIMU
cepol
[IpakTuueckas padora Ne 3 o Teme
«M3y4eHne CBOMCTB CEPHOU
28 KHCIIOTBD (C UCII0JIb30BAaHUEM 11.12 bubmmorexa LOK
' https://m.edsoo.ru/00adf180
obopynoBanus Llentpa oOpazoBaHus
"Touka pocra")
OO01mmas xapakTeprcTHKa SJICMCHTOB
29 VA-rpynibl. A30T, paclipoCTpaHEHHE 15.12 bubnuorexa [JOK
B IIpHUpoie, GU3NYECKUE U ' https://m.edsoo.ru/00adeeab
XUMHUYECKHE CBOWCTBA
AMMuak, ero ¢puznyeckue u
30 XMMHYECKHE CBOMCTBA, IMOJyICHUE U 18.12 bubmorexa [TOK
> oIV ' https:/m.eds00.ru/00adf004
MIPUMCHCHUE
31 A3OTHas KUCIOTa, €€ (hu3nuecKue u 712 bu6nmoreka [JOK
XMMHUYECKHE CBOUCTBA ' https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
aMMOHHS B KaUeCTBE MUHEPATbHBIX
32 oOpeHui. XMMHUYECKOe 25.12 bubmorexa [JOK
yAOOP ' . ) https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH cpebl
COEIMHEHMSIMU a30Ta
3 ®dochop. Oxcun dhocdopa (V) u 29.12 bubmmoreka [JOK

dbocdopHas kucnora, pusndeckue u

https://m.edsoo.ru/00adf68a



https://m.edsoo.ru/00adea28
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https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
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XHUMHUYCCKUC CBOfICTBa, MOJIYUYCHHUC

Hcnons3oBanue pocdartoB B kauecTBe
MUHEPAIbHBIX YI0OpEHHIA.

bu6mmoreka [IOK

34 08.01
3arpsisHEeHUE TPUPOIHON CpPEebI https://m.edsoo.ru/00adfc20
dbocharamu
VYraepon, pacipocTpaHEeHHUE B
35 npu 2 z E)HBHI:JeCKII)/Ie U XMMHYECKHUE 12.01 bubmorexa HOK
p P AC ’ https://m.edsoo.ru/00adfd9c
CBOMCTBA
Oxcupsl yriaepona, ux pusndeckue u
XMMHYECKHUE CBOMCTBA. BuG OK
36 DKoJoru4ecKue npooIemsl, 15.01 nommotexa I
https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcuAoM yriaeposa (IV).
VYronbHasg KUCIOTa U €€ COU
[IpakTuueckas padbora Ne 4 o Teme
17 "[lonyueHue yriaekucioro rasa. 19.01 bubnuoreka [IOK
KayecTBeHHast peakiys Ha kKapOOHaT- ’ https://m.edsoo.ru/00ac027¢
HoH"
[TepBoHayanbHbIE TOHATHUS 00
38 OpPraHUYECKHUX BEIIECTBaX KakK O 22.01 bubmorexa LHOK
P H ' https://m.edsoo.ru/00ae054¢
COEIMHEHMSX YIiepo/ia
39 Kucnoponaconepxamniue opranuaeckue 2401 bubnnorexka [JOK
COCIMHCHMUS ) https://m.edsoo.ru/00ae006¢c
bu6mmoreka [JOK
40 K i 26.01
DEMHHIT H €10 COCAHHEHHA https://m.edsoo.ru/00ac080a
bu6mmoreka [IOK
41 C aTHa 0 €HHOCTb. 29.01
HITHiaTHAs POMBIILIEHHOCTE https://m.edsoo.ru/00adec8a
b K
42 [TonydyeHnue HemeTaIoB. 31.01 nomorexa O

https://m.edsoo.ru/00ade64a
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[TonydyeHne Ba)KHENIIMX XUMUYECKUX

bubmuorexa [JOK

43 . 02.02
COCIMHCHUHN HEMETAJIOB. https://m.edsoo.ru/00ae0bf2
O06o001IeHre U cucTeMaTH3aIus

44 n B 05.02
3HAHUU
KontponbHas padota Ne3 no teme

. bu6mmoreka [JOK
45 «BaxHeinme HeMeTaJlJIbl U UX 09.02
https://m.edsoo.ru/00ae0e18
COCIMHEHUS»
OO6m1ast XxapakTeprucTHKa XUMHYECKHIX
3JIEMEHTOB — METAJLJIOB.

46 Merannuueckasi CBSI3b U 12.02 bu6mmoreka [IOK
MeTaJUInyecKast KpucTajndyecKas ’ https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckre CBOMCTBA
METAJLJIOB
XHUMUYECKUE CBOMCTBA METAJLJIOB. BuG 1OK

noIMOTeKA

47 DIIEKTPOXUMHUYECKHUH DA, 16.02

p . P https://m.edsoo.ru/00aecl 156
HaIpsHKEHUH METaJIoB
bu6mmorexa [IOK

48 19.02
[Henourbie meTans! https://m.edsoo.ru/00aec14b2
Okcuabl ¥ THAPOKCUIBI HATPUS U

49 KaJus (C UCMOJIb30BaHUEM 26.02 bubnuorexa [JOK
obopynoBanus LlenTpa oOpa3oBaHus ’ https://m.edsoo.ru/00ae14b2
"Touka pocra")

[IlenoyHO3eMeENbHBIE METAILIBI — bubnuorexa [JOK

50 . . 01.03
KaJIbIIUU U Maraui https://m.edsoo.ru/00ael5e8

bu6mmoreka [IOK

51 Baxneiinine coefuHEHNS KaIbIIAS 04.03

s 1 https://m.edsoo.ru/00ael5e8
JKEcTKOCTh BOMBI U CITOCOOBI €€
59 )i\ 11.03 bu6mmorexa [IOK

YCTpaHECHHS

https://m.edsoo.ru/00ae1886
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[TpakTuyeckas pabora Ne 6 o Teme

R i bubmuoreka [JOK
53 “}KGCTKOCTL"BOLLLI U METOJILI €6 15.03 hitps://m.c dsoil.ru /002e12e8
YCTpaHCHHS
. bubnmoreka [JOK
4 AsomHHH# 18.03 https://m.edsoo.ru/00aelc64
55 AMpoTepHbIE CBOIICTBA OKCHJIA U 2203 bubmmoreka [IOK
TUApOKCUIa https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
36 Keneso 01.04 https://m.edsoo.ru/00ae1d86
57 Oxkcuibl, TUIIPOKCUIBI U COJIU XKeye3a 05.04 bubnunoreka [JOK
(IT) u xene3a (III) https://m.edsoo.ru/00ae35e6
[IpakTuueckas paborta Ne 7. Pemenue
53 AKCIICPUMEHTAIIbHBIX 33724 110 TEME 08.04 bubmuorexa [JOK
«BakHeuIme MeTajbl U UX https://m.edsoo.ru/00ae3de8
COCIUHCHHS»
bu6mmoreka [JOK
59 [TonsiTHE 0 KOPPO3UM METAIIIOB 12.04 hitps//m.cdsoo.ru/00ac 1278
OO1u11e criocoObl MOTyYeHHS
MetaiioB. CriiaBbl. Beruucienus mo
60 YPAaBHEHUSAM XUMHUYECKUX PEaKIIAM, 15.04 bubmmorexa LIOK
https://m.edsoo.ru/00aecl 156
€CJIM OJTUH U3 PEareHTOB COJEPKUT
npuMecH
61 O606HvleHI/Ie Y CHCTEeMaTH3aIus 19.04
3HAHUH
Boruucnenust no ypaBHeHUSIM
XUMHYECKUX PEaKIui, ecIu OJ1H U3
62 peareHToB z[ai B U30BITKE WIH 22.04 bubmmnorera [IOK

COACPIKUT IPHUMECH. Brrunciaenus
MacCOBOM J0JIHY BEIXOJa MMpoOAYKTa

https://m.edsoo.ru/00ael1750



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1750

peakiuu

O0001IeHrEe U cUCTEMaTU3aLUs

63 . 1 26.04
3HAHUU
64 [Ipomexxyrounas arrecranusi. 1 06.05
HroroBas koHTpoJIbHAs paboTa.
65 BemiectBa u Mmarepuassl B 1 13.05 bubnmoreka [JOK
[MOBCEJHEBHOM )KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3£50
66 XUMUYECKOE 3arpsi3HEHUE 1 17.05 bubnnoreka [JOK
OKpY>Karollen cpeibl https://m.edsoo.ru/00ae4270
67 Ponp xumuu B pemienun 1 20.05 bubnuorexa [JOK
AKOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
68 PezepBHblit ypok. O6o0meHne u 1 24,05 bubnuoreka [IOK
cUucTeMaTu3auus 3HaHUI https://m.edsoo.ru/00adb33c
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00adb33c

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 8 kiacc/ I'adbpuensu O.C., OctpoymoB WN.I'., Cnagkor C.A.,
AxkrronepHoe obmectBo «M3aaTenscTBo «IIpocBemienue»
» Xumus, 9 knacc/ 'abpuensa O.C., OctpoymoB N.I'., Cnagkor C.A.,

AxnmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

METOJUYECKHUE MATEPHAJIBI I YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



