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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTrO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOEHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepasbHON paboueil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma 1Mo XxuMuM Na€T MNPEJCTABICHUE O LENAX, OOIIeH cTpaTeruu
oOy4eHHMs, BOCHHMTAHHS M pPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4e€OHOIro
MpeaMeTa, YCTaHABIIMUBAECT 00s13aTeNbHOE MPEIMETHOE coaepKaHue,
MpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM M CTPYKTYPUPOBAaHHUE MO
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPENENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COIEpKaHUS, PEKOMEHIYEMYIO
MOCJIEAOBAaTEILHOCTh HW3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpolecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, OMNpeaeNsieT BO3MOXHOCTH TMpeaMeTa U
peanu3anuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTelbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIET0 0O0pa3oBaHMs, a TakKKe TPeOOBaHUN K
pe3yabTaraMm o0y4YeHUs] XUMUU Ha YPOBHE 1ieJield U3y4eHUs MpeIMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OOYyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICp)KaHMS.

3HaHMEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOoJib UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEACTaBICHUS O B3aUMOIIPEBPAILCHUSIX
PHEPTrUM M 00 HBOJIOIMHU BEIICCTB B MPHUPOJE, O MYTSAX PEHICHHS TI00aTbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, JSHEPTETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpas3BUTUA U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATEHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ| B (OPMUpOBAHWE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4uyeOHOM  JIeSITEIhHOCTH,
AKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MTOBCEHEBHOM XU3HU, TaK U B TPO(PECCHOHATILHOM TSI TEIHHOCTH;

3HAKOMHUT CO CHENMU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
LEJTIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS. OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOW rpaMOTHOCTH 00yYaroOIInXcs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K UEIIOBEKY, BHOCUT CBOU BKJIaJl B KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHUS B OOYYEHMHM XHMHH OOECNEYMBAIOTCS CHEIU(pUKON
collepKaHUsl  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormyecKu
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHSITHUI XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHUU W HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX TMOHSITUH
OPTraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU c(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uaydeHuro. CoaepkaHue CKIAAbIBAETCA U3 CUCTEMBbI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUN O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTaHU30BaHbl 1O MPHUHILMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOTO YPOBHSI:

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

— Ilepuoanueckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOMN CBSI3H;

— TpeACTaBICHUM 00 dICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAKOTCA HA OCHOBE JMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBICHEHHS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOJTYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMHUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MHUPA B JIOTHKE
e€ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJaM TO3HaHWS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee U3YUYEHHBIX YUYEOHBIX TpeaMeToB: «OKpyXaloluil MUup»,
«buosnorus. 5—7 xiacce» u «dusnka. 7 Kimacey.

[Ipy w3yuyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHWE 3HAHWN OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIBHOCTH YEJIOBEKA M KaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOWM KYJIBTYDBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbBl XHUMHUECKHUX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUICCKUX TMOTOKEHUH,
JOCTYITHBIX 00OOIICHW MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAYKH, B



OpUOOLIEHMM K HAyYHbBIM METOJaM I[I03HAHUS IPU HW3YYEHUU BEIIECTB U
XUMHUYECKHUX PeaKIuii, B (OpMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX TPUMEHEHUU B YYEOHO-IIO3HABATEIILHOW M y4eOHO-UCCIEI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHHMM NpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HHU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKUE 1IN, KaK:

— (¢GOopMHpOBaHHE WHTEIICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY INPUHATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

—  HampaBJIEHHOCTh OOy4YeHUST HA CHUCTEMAaTHYECKOE MPUOOIICHHE
oOy4JarommMxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHON JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMI0O U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO O0yJarOIIUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUIOB IEATEIbHOCTH;

— (dopmupoBanue oOmeld (QyHKIIMOHAIBHOW U €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXaIOLEro MHUpa, MCHOJIb3Ysd 3HAHUS W OMbBIT, MOJIYYCHHbIE MPU H3YYECHUU
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOJieM B TOBCEIHEBHON >XM3HU U
TPYAOBOU JIESATEIBHOCTH;

— (¢opmupoBaHHEe y OOy4YalOIIMXCA TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAaHUSl LEHHOCTH XUMUYECKHMX 3HAHMM HJi1 BBIPAOOTKH 3KOJOTHYECKHU
1eJIecCO00pa3HOro TOBEAEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOJTHON CPEIBI;

— pa3BUTHE MOTUBAlMU K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOGMIsl U HANPaBICHHOCTH JAJIbHEUIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctasisieT 136 gacos: B 8 kimacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KVIACC

ITepBoHayaIbHBIE XUMHYECKHE OHATHSA

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4Y€JOBEKa. XUMHSI B CUCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemecTs. [loHsaTHE O MeTOAax MO3HAHMS B XMUMHMM. UHMCTBIE BEIIECTBA U CMECH.
Crioco0bl pa3aeneHust CMeCeu.

ATOMBI M MOJIEKYJIBl. XHMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHYECKHX
aneMeHTOB. [IpocTbie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas (¢opmyna. BajleHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAas aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast 401 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moisib. MonsipHast Mmacca. B3auMoCBsI3p KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AuHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COECIUHEHUH.

du3nyeckre U XMMUYECKUE SBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMHUYECKHe ypaBHeHus. Knaccuduxanus
XUMHUYECKUX PEeaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYOMW, MpaBWiIaMu paboThl B Jab0OpaTtopuu U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM 00OpPYJAOBAHHEM, U3YYCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB O0O0pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIIOACHUE
¢usnueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKATMBAHUE
METHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SIBJICHUI, HAOIIOACHHE 1
ONMKCAHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMoieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3y4eHHE CIOCOOOB pa3/elieHus CMecel: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApMBaHUE, AUCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH ITOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Ba:xkueiue npeacTaBUTE M HEOPraHNYECKHX BELeCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucnopox — 3jneMeHT U mpocroe
BenlecTBo. HaxoxkaeHuwe kuciaopoga B Hpupoje, (U3MUecKHe M XUMHUYECKUE
cBoiicTBa (peakuuu ropeHus). Oxcuapl. Ilpumenenue kucinopona. CrnocoOsl



MOJYYEHUs] KHUCJIOpOJa B Jabopatopud H HOpoMbllIIeHHOCTH. Kpyrosopot
KHcIopoaa B mpupoae. O30H — ajutoTpoItHas MoAuGUKAIIS KACIOPOoaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

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

MonspHabiii 00BEM razoB. Pacd€Tsl Mo XUMHUUYECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOAbBl. Boma kak pactBoputrenb.  PacTBOpHI.
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTBOpoB B IpUpOZIE€ U B KU3HU 4esioBeka. KpyroBopot BoAbI B MpUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knaccuduxanus
OKCUJIOB:  cojeoOpasywomiue (OCHOBHBIE, KHCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcugoB. Dusnyueckue M XUMHUYECKUE
cBoMCTBa OKCHIOB. [lorydeHrne OKCUI0B.

OcunoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHuid. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuu. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanusa kucnor. Homenkinarypa kucinor. @usnydeckue u
XAMHUYECKUE CBOWCTBAa KHUCIOT. Psan axktuBHoctm meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eHeTnueckas CBS3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEEICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJy4YEHHUE,
coOupaHue, pacrno3HaBAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHusl TOpeHus (MoXkapa), O3HAKOMJIEHHE C oO0pasllaMH OKCHIIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOCHCTBHE Bojopoaa ¢ okcuaoM meau (1)
(BO3MOXXHO HCIOJIb30BaHUE BUAEOMATEPUAJIOB), HAOMIOJCHHE OOpa3IOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOEHHOCTEH pAaCTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJB30BAaHHUE BHEOMATEpPHAJIOB),



UCCJIEIOBAHUE O0pa3sLOB HEOPraHWYECKUX BEIIECTB pPa3JIMYHBIX KJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEJIOUYEH,
u3ydyeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpalU3aluH, MOIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANBHBIX 33/lad Mo TeMme «BakHeilne KiIacchl HEOPraHUYECKUX
COCTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHToB JI. . MengeneeBa. CtpoeHue aToMoB. XMMHYECKAsi CBS3b.
OxuCcIANTETLHO-BOCCTAHOBUTEILHbIE PEAKIMHU

[lepBbie TOMBITKK KiIacCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsitHe o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [lepuoanueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
HN. MengeneeBa. KopoTkonepuonHas ©  JIuHHONEpuoAHas  (OpMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. DOu3nyeckuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX sAep. M3oronel. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aTOMOB TepBbIX 20 XUMHYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
3JIEMEHTA M0 ero nosuoxeHuro B [lepuoanyeckoit cucreme /. . Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajuyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKHUX CBOMCTB MO IrpyImaM U epuoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
DJIEMEHTOB Ui pa3BuTuA Hayku W npaktuku. . M. MenneneeB — yd€Hbli u
IpaKIaHUH.

Xumudeckass cBsa3b. KoBajieHTHass (ToJisipHass M HEMOJISIpHAs)  CBSI3b.
DJIEKTPOOTPULIATENLHOCTh XUMUUYECKUX J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUsA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tporecchbl OKMCIEHUs U BOCCTaHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
FUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCJIOT M IIEJIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHusl, COCAUHEHUS ).

Mesicnpeomemmnuie ceasu



Peanmnsanuss MeXOpeIMETHBIX CBSI3€M INPU W3YYEHHM XMMHM B 8 KJlacce
OCYILECTBIISIETCS 4Y€pe3 MKCIOJIb30BAHUE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO11e ecTeCTBeHHO--HAy4YHbIE TOHSTHS: HAyYHbIN (akT, TUNoTe3a, TeopHus,
3aKOH, aHalW3, CHHTE3, Kilaccudukamus, TMePUOIUIHOCTh, HAOIIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SUHUIIBI
U3MEPEHHUsI, KOCMOC, TIaHEThI, 3B€3/1b1, COHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNIbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMHUUYECKUX DJJIEMEHTOB IMEPBBIX TPEX MEPUOJOB, Kalaus, KaJIbIUi U HUX
COCMHCHUNW B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THUIBI KPUCTATIIUMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT TUIA KPUCTAJUIMUYECKOM PEIIETKHA U
BUJIa XUMHUUYECKOU CBS3H.

Knaccuduxanyss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaiys XuMA4eCKUX peakiuii Mo pa3aTudHbIM MPU3HAKAM (TI0 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIoBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX DJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECKUEC
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusax. Ilonstue o karanuze. I[loHsATHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKIUU U TMOJOKEHUE XUMUYECKOTO
paBHOBECHSL.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMK,  AJIEKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  pPEaKLUU. CocraBiieHME  ypaBHEHUU



OKHCIIUTENIbHO--BOCCTAHOBUTENIBHBIX ~ PEaKIMil C HUCIOJb30BaHUEM METOJa
AJIEKTPOHHOTO OaJtaHca.

Teopus 31EKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHu4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO OOMEHa. Y CIIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO 0OMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 3IICKTPOJIUTHUECCKOMN
nuccounanuu. KauectBeHHble peakiii Ha MOHBL. [IOHSITHE O THApOIIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJACISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAUIOB W HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakinu
OT BO3JICUCTBHUS PA3IUYHBIX (DAKTOPOB, HCCIEIOBAHUE BJICKTPONPOBOJIHOCTU
pacTBOpPOB BEHIECTB, IMpOLECCa JUCCOIMAIMU KHUCIOT, IIEJIOYEed U COJieH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUs  peakuuii  HOHHOro  oOMeHa
(oOpazoBaHue oOcajaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOBI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pasfioKeHUs, COSTUHEHHUs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEakIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIbHBIX 33]1a4.

HemeTaunibl 1 MX cOeIMHEHUS

OO6mast xapakTtepuctuka rajgoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue M (Ppuznueckue CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aMMOJEICTBHE C METa/llaMH, HEMeTajulaMH, WIeJ0o4aMu). XJIIOPOBOJIOPO/I.
ConsiHast KMCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHHUE, MpuMeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJOoBeKa. BakHeulme XJIOpUIbl U UX
Hax0XJICHUE B MPUPOJIC.

O6mas xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue u (HU3NYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMU4eckue cBoiicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PU3HUECKHE U
XUMUUYecKue cBorcTBa. OKCHIBI CEpbl KAaK MPEACTABUTEIN KHCIOTHBIX OKCHIOB.
Cepnass kuciota, (QuU3MUecKne ¢ XUMHUYECKHE CBOWCTBa (00mue Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XHWMHUYECKHE PEaKInu,
JeXalnue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYEHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAsI pEAKLUs Ha



cyiabdaT-uoH. HaxoxaeHue ceppl M €€ COCOTUHEHHN B MpHUpoae. XUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILLCHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHs. A30T, PACIpPOCTPAHEHHE B MPHUPO/IE,
duznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUYECKHUE CBOMCTBA, oMy4yeHne U npuMenenue. Conu aMMOHMS,
ux pU3NUEeCKUEe U XUMUYECKUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOMcTBa (0OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M cHeuuduueckue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
yno0peHnil. XuMHUYeCcKOe 3arpsi3HEHUE OKPYKAIOLIEH CpeJlbl COETMHEHHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). Docdop,
ayoTpornHele Monupukanuu ¢docdopa, u3NUECKUE U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaota, Pu3NIecKue U XMUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanne pocaToB B KAYECTBE MUHEPATBHBIX YIOOPEHU.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHBIE  CTEIIEHW  OKHUCJIEHUS.  YIVIEpOA,  AJUIOTPOIHBIE
Moau(puUKalMM, pAcIpoOCTpaHeHWEe B MNpuUpoae, (U3MUEeCKHEe U XUMHUYECKHUE
cBoicTtBa. Ancopbuusi. Kpyrosopot yriaepona B npupojae. Okcuabl yriepoja, ux
bu3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepoaa (1V), rumoresa riao6ambHOrO TMOTEIJICHUS KIWMaTa, MapHUKOBBIN
addekr. YronpHas KucaoTa U €€ coM, uX (PU3NUEeCKUe U XUMHYECKHUE CBOMCTBA,
noJlyueHue U npuMmeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO3MCTBE.

[lepBoHavabHBIE TTOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHECHUSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, dTaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIN Ta3, HEPTh),
NPOAYKThl WX MepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: JKUPaAX, OCNKaxX, YriieBoJax — U UX
poJIM B KM3HM 4YeloBeKa. MarepuallbHOE €IWHCTBO OPraHUYECKHX U
HEOPTraHWYECKUX COEIMHEHUN.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJIyYCHHE H
npumenenue. CoenuHeHHs KpeMHusi B mpupozge. OOmue mnpeacraBieHusi 00
okcunie kpemHust (I1V) u kpemuueBoi kucinore. CHIMKAThI, UX UCIIOIb30BaHUE B
ObITYy, B IIPOMBINUICHHOCTU. BakHeWIlne CTpOUTENbHbIE MaTepHallbl: KepaMUKa,



CTEKJIO, IIEMEHT, O0eTOH, kene300eToH. [Ipobiempr 6e30MacHOTO HMCIOIB30BAHMUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa3oB HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIUN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xaromme (PU3NUEeCKHe M XUMHYECKHE CBOMCTBA
raJlor€HOB M WX COEIMHEHHHA (BO3MOXKHO MCHOJIb30BAHUE BUIAECOMATEPUAIIOB),
O3HAKOMJIEHWE C O0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpasulamu ceppl €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEPHUAIOB), HAaOIIOIEHNE Tpoliecca OOYIIMBaHuUs caxapa I0J JIeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCIOTBHI, H3YYEHHE XUMHYECKUX CBOMCTB
pa30aBIEHHOIN CEPHON KUCIIOTHI, MPOBEAECHUE KAUECTBEHHON PEaklMK Ha Cyb(dar-
WMOH U HaOJIo[eHHe MpHU3HaKa €€ MPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBOMicTBaMM a3oTa, (ochopa W HX COeOTUHEHUH (BO3ZMOXKXHO HCHOJIb30BAaHUE
BHJICOMATEpUAIIOB), 00pa3aMu a30THBIX U POChHOPHBIX yIOOpPEHUM, MoiydeHue,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
MX MPOTEKAHMUsI, B3aMMOJICICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEBIO
(BO3MOXHO WCIIOJIB30BaHNE BHJIEOMATEPHUAIIOB), U3y4eHHUE Moelen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yuiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM MPOTHBOrasa, MoJIy4eHHe, COOMpaHue, paclio3HaBaHUE U H3YUYCHHE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX pEeakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYE€HHE TMPU3HAKOB WX MPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKUMEH CHUJIMKATHOM MPOMBILUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a1a4 1o teMe «BaxkHelnme HeMeTaJUIbl ¥ UX COEIUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO0mmast xapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux noyiokeHus B llepuomuueckod cucreme xumuyeckux diaemeHtos . U.
MenneneeBa u ctpoeHus: aToMoB. CTpO€HHE MeETaUIOB. MeTtayundeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
criocoObl mMosydeHus MeTayioB. lloHATHE O KOPpPO3MHM METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHE B OBITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHYECKHX
anemenToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HaXOXKJICHHE B IPUPOIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U



TUJIPOKCUABl HaTpus W KanudA. [IpuMeHeHHne WIENOYHBIX METAUIOB MW UX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIBI MarHMid M KalbLMH: IIOJIOXKECHHE B
[Tepuomnueckon cucreMe xumudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoae. PU3NUECKUE U XMMUUYECKUE CBOMCTBA MarHus
W Kanblus. BaxuHelmne coequHeHHs KalblUs (OKCHUI, TUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIoJ103)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpoeHHE aTtoma, HaxXOXAcHWE B mpupoae. Dusnueckue u
XUMHUYECKHE CBOMCTBA aMFOMHHHUSA. AM(POTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MenpneneeBa, CTpoeHHE aToma, HaxoXJIeHUEe B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conn xkenesa (1) u xemnesa
(1), ux cocraB, CBOMCTBA U MOJyUCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o00pa3llaMd METAJJIOB U CIUIABOB, WX (HU3UUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
WCIIOJIb30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYE€CTBCHHBIX PEAKIMK HA MOHBI: MarHus, KaJabLMs, aJIIOMUHUS, [IUHKA, >KEJIe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HATpus, KaJlus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THMAPOKCHUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCIICPUMEHTAIIbHBIX 3a71a4d Mo Teme « Baxknemme
METaJlJIbl U UX COCAMHCHUS.

XuMHA M OKPYKAIOLIAS cpeaa

BemectBa u Marepuanbl B IOBCEIHEBHOM KHU3HM YEJIOBEKA. be3ormacHoe
WCIIOJIb30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMUYECKUX 0KOTaX U OTPABJICHUSAX.

XUMUYECKOE 3arpsi3HEHHE OKpYsKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMuu B pemieHnn 3K0JIOrHYECKUX
npoOJieM.

Xumuyeckuii IKCnepumenm:

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

Mescnpeomemmnbnie ceasu



Peanmusanuss MeXnpeIMETHBIX CBSI3€M INPU W3YYEHHH XUMHM B 9 Kiacce
OCYLIECTBJISIETCS. 4Y€pe3 HCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TaK Y TOHITHUH, SIBISIOIMUXCS CUCTEMHBIMU JIJISl OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAayYHOT'0 IUKIIA.

OOuue ecTecTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIaCCH(pUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJENb, SBICHUE, MaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIHI.

®dusuka: Marepus, aToOM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHI,
U30TOIBI, PAJUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKUN 3aps, IPOBOJHHKM,
NOJIYIPOBOJHUKH, JIUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUITMUECKast
pemérka, CruiaBbl, (pU3MUYECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoNHIIE.

buonorusi: ¢orocuHres, npIxaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI00pEHUS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TMTATEIbHbIE BEILIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPANbl, TOPHBIE MOPOJBI,
II0JIE3HBIE HUCKOIIAEMBIE, TOILINBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbBTATbBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0Opa3oBaHMsI JOCTUTAIOTCS B XOA€ OOyuUeHHUSI XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULUOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOlIeCTBEe MpaBUJIaMd M HOPMaMHU IMOBEJIEHUS M CIOCOOCTBYIOT IMpolieccaM
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMKI O0YUYaIOIIUXCS.

JIMYHOCTHBIE  pE3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYyYarOIIUXCS
PYKOBOJICTBOBATbCS CUCTEMOW IMO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMA U
pacILIMpEeHne OIIbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpuoOTHYECKOT0 BOCTIUTAHNS

LIEHHOCTHOT'O OTHOUIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACICOUIO, TIOHUMAaHHsS 3HAYECHUS XUMHYECKOM HAyKH B JKH3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuen o
NIEPENOBBIX JOCTH)KEHHMSIX M OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rpaskKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUS O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
NeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBINIOJIHEHUHU YYE€OHBIX, [O3HABaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/1aHUN YUYE€OHBIX MTPOEKTOB, CTPEMJICHHUS K B3aUMOTIOHHMAaHUIO
¥ B3aUMOIIOMOIIM B TMpOLECCe OTOW Y4YEeOHOM EeATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEAEHWE M IIOCTYNKH CBOMX TOBAPUILEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TIPEICTABICHUSA O BEILIECTBE M XUMHYECKOM pPEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM WU COCTaBISIOLINE
OCHOBY I TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPaA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOJHOM CPEJION, O POJIM XMMHUHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEM;

II03HABATEIIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUM I10
XUMHH, HEOOXOauMble Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO3HABATENIbHON, MH()OPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpbhl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4eOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CpEACTBAaMU HH()OPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TO3HAHWIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa30BaHHUIO, MPOEKTHOW U  HMCCIEN0BATEIbCKON
JESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPABICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aTKOTOJIsI, HAPKOTUKOB, KypEeHUs),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBui O€30MaCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEabHOMN KU3HU;

5) TPy10BOT0 BOCTIMTAHUSI:

HWHTEpEC K MPAKTUUYECKOMY U3yUYeHHUI0 Ipodeccuil 1 TpyJa pa3InyHOTO poJa,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJbHOU TPACKTOPUHU MPOIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XHMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCcHenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHUH,
TOTOBHOCTh aalTUPOBATHCS B TPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYECKOr0 BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
JKW3HU Ha 3eMJIe, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE IEHHOCTU 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIECHHOCTH COOJIOJICHUS
MpaBuUJI 0€30MacHOT0 MOBEICHUSI IPU padOTeE C BEILIECTBAMU, a TAKKE B CUTYaIIUX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUH, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOLIEH MPUPOJIHONU CPEeou, ISl MOBBIIEHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYphl, OCO3HAHHUS TJIO0AJIBLHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM M IMyTEeH WX PEIICHHS MOCPEICTBOM METOJI0OB XUMUHU,
HKOJIOTUYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOM U COLMAJILHON IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYCOHBIX TMPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (GOPMUPOBATH MPEACTABICHUE O LEIOCTHON



HAay4YHOW KapTHUHE MHUpPA, U YHUBEpCAIbHbIC YUeOHbIE NeCTBUS (IT03HABATEIbHbIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPhIE 00ECIeUnBaOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHBIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

ba3zoBble Jiornueckue JaeiicTBuA:

YMEHHUSI HKCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMN: PACKPBIBATh CMBICT XUMHUYECKUX MOHSATHU (BBIACISATH WX XapaKTEPHbIC
MPU3HAKKA, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHSMH), HCIIOJIB30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUM JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Yy4YCHWS,
CTPOUTH JIOTUUECKHE pacCyX IeHUs (MHAYKTHUBHBIC, ACAYKTUBHBIC, TI0 aHAJIOTHUH),
JIenaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIpOIEcCCe TMO3HAHMUS TOHATUS (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HaK (CHMBOJ DJIEMEHTAa), XHMHUYeckas (opMmylia W YypaBHEHHE
XUMHUYECKON Peakli — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BaTh CYIIECTBEHHbBIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIH,
BBISBIIATH,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBJICHUSX.

ba3oBble ucciiegoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE MHCTPYMEHTA
MO3HAHUS, a TaKXKe B KayeCTBE OCHOBBHI i (POPMHUPOBAHUS THUIIOTE3BI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

PUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTaT, PopMyIupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCICIOBAHUS, COCTABIISITh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MMOJYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3ju4HbIE METOJbl M 3aMpPOChl MPU MOHUCKE U OTOOpE
UHGOpPMAIlMM U COOTBETCTBYIOUIMX JaHHBIX, HEOOXOJUMBIX Ui BBIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS  HMHPOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOT'O MCIIOJIB30BAHMS PA3JIMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpAaTh ONTUMATBHYIO (hOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHAIM3UPOBATh B Ipolecce YydyeOHOH u
UCCIIEIOBATENbCKON N1€ATEIbHOCTH MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHHKATHBHBIE YHHMBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/JaBaTb BONPOCH (B XoA€ Juaiora M (WJId) JOUCKYCCHM) IO
CyllecTBy  oOcCyXJaemMol  TeMbl, (OPMYIMPOBATH CBOU  MPEHAJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYECHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
NEATEIPHOCTH B YCTHBIX W DIMCBMEHHBIX TEKCTaX; JEJaTh NPE3CHTALUIO
pe3yJbTaTOB BBHIMOJIHEHHUS] XUMUYECKOTO 3KCIEpUMEHTa (1ad0paTOPHOTO OMbITa,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI Y4EeOHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COTJIacOBaHUs
no3uuil (00cyx1eHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpENCICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CaMOCTOSITENIbHO ONPEEHATh LENH JACSITENbHOCTH, IUIAHUPOBATH,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbosee 3pPeKTUBHBIE CITOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 33/a4, CAMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QJITOPUTM JCWCTBUM NPU BBINOJHEHUH 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCITIOJIB30BATh M aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAracMble B YCIOBUM 3aJaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMETHBIX pe3yabTaTOB IO OCBOCHHUIO 005S3aTE€IbHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI



JneucTBul, crnenuduueckue 9 OpeAMETHONM o0nactu  «XUMUS», BUIBI
JNEATeIBHOCTH 1O  TMOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

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

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y O0OYHAIOITUXCSI YMEHUI:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUUYECKUN JJIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBas JI0JIsl XUMHUYECKOTO 3JIEMEHTa B COCIMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHUYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUSA, PEAKIUU 3aMENICHUs, PEaKIuu
oOMeHa, 3K30- ¥ SHJOTEPMHUUYECKHUE PEAKIINH, TEIII0BOU A((EKT peakiin,
AIpO aTOMa, JJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIlleCTBa
(mporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH ATU TIOHSTHS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHU;

e HCIOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECCTB U YPABHEHUN XUMUYECKUX PEAKIINM;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPTaHUYECKUX COCAUHEHHUSIX;

e packpbiBaThb cMbIci [lepuonnueckoro 3akona JI. W. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuomnueckoil cucreme,
3aKOHOB COXPAaHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONHUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX JJIEMEHTOB: pa3judaTh TMOHATHUS «TJIaBHAs
noarpynmna (A-rpynmna)» u «mnobdoyHas noarpymnmna (b-rpynmna)», manesie u
OONbIIE TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumuudeckmx odaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij spa, 00IIee YrciIo dJIEKTPOHOB
U PaCTpEIEICHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(DUIMPOBATh XUMHUUYECKHE JJIEMEHTHI, HEOPTaHUYCCKHE BEIIECCTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBY YYACTBYIOIIMX B PEAKIIUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAs OMUCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMEHTa 10 ¢dopmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlH MBICTUTEIBHON NEATECILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CHUCTeMaTH3aluIo, KiacCU(UKAIUIO,
BBISIBJICHUE TPUYUHHO--CIICJICTBEHHBIX CBSI3€H — JJIsl U3y4YeHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX pEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN 1 MBICJEHHBIN);

ClIeOBaTh  NpaBWIaM  TOJIb30BAaHUA  XUMHYECKOM  MOCynod |
7abopaTopHbIM  000pY/IOBaHHWEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPaHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PACTBOPOB C OMNPEACIEHHON MAacCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB IMIEIOYECH U KHUCIOT C MIOMOIIBIO0 HHIUKATOPOB
(;takmyc, dheHondraienH, METUIOPAHXK U IPYTHUE).

K xoHiy 00yuenus B 9 kjiacce npeaMeTHbIe pe3yJibTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BEIIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULATEIIBHOCTh, CTEIICHb
OKHCIICHUS, XUMHUECKas PeaKlusi, XUMUYeCKasi CBS3b, TEIIOBON 3PdeKT
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  PAacTBOp,  AJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaau3aTop, XHWMHUYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBIE PEaKIMK, OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTENIb,  OKHCICHWE H  BOCCTAaHOBJICHHE,
ATOTPOTHs, aM(POTEPHOCTh, XUMUYECKasi CBs3h (KOBAJICHTHAs, WMOHHAs,
MeTaJuInuecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalIoB,
CIUIaBbl, CKOPOCTh XHUMHUYECKOW pEaKUHUH, TMPEAEIbHO JOMYyCTHMAas
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XUMHUECKUX PEAKIIN;

ONPENIENATh BAJICHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, IPUHAJICKHOCTh BEIIECTB K
OTNpeNeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHUYECKOU
CBs3M (KOBaJCHTHAs, WMOHHAsg, METAUIMUecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOpPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUITMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbica [lepuonmueckoro 3akona JI[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIKUChIBAaTh W XapaKTEPHU30BAThH
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
pa3inyuath TMOHSTHS «rjaBHas mnoarpynmna (A-Tpynma)» u «moOouyHast
noarpymnmna (b-rpymnma)», manbie u  OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKOM Tabiuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsj sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHEHUI B
npejenax MaJblX MEPUOIOB U TIaBHBIX MOATPYHI C YUYETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U ClHEUUPUUECKUE XHUMHYECKUE
CBOMCTBAa TPOCTBIX M CJOXHBIX BEILIECTB, MOATBEPKIAs OMNHUCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIISAITh YPAaBHEHUSI BJEKTPOIUTUYECKOW JTUCCOLUMALMM  KHUCIOT,
LIEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/y BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIILHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OallaHCa ATUX PEaKIIMA;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIbHYIO MOJICKYJIPHYIO U MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO JJIeMEHTa 10 (dopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe TMpaBWia oOOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIHUSMH 110 BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TONYYCHUI0O WU COOMPaHUIO
ra3zo00pa3HbIX BEUIESCTB (aMMHUaKa U YTJIIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIWH, TOATBEPKIAMOIMINE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IMMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapbonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHaJIHU3
U CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHCTEMATHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I U3y4YEHHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (peanbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoanyecTBO yacon
Ne HaumeHoBaHuUe pa3iesioB H DJiIeKTpoHHbIE (HU(POBHIE)
KonTposbHbie IIpakTHyeckue
n/n TeM NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pazgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
Xumus — BakHas 00J1acTh
11 ©CTECTBO3HAHUS U 5 5 bubnuorexa [JOK
' MPAKTUYECKOU €SI TEITbHOCTH https://m.edso0.ru/7f41837c
YeJioBeKa
19 BemecTBa 1 xuMu4eckue 15 1 bu6nmoreka LIOK
' peakiuu https://m.eds00.ru/7f41837¢c
Hroro no paszneny 20
Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopon. Ilonstue 5 bubmuoreka [IOK
' 00 okcHuaax https://m.edso00.ru/7f41837¢c
Bonopoa.Ilonstue o kucnorax bubmmnoreka HOK
2.2 8 1
1 COJIAX https://m.edso0.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmuoreka [IOK
' OCHOBaHMAX https://m.eds00.ru/7f41837¢c
0]
54 CHOBHBIC KJIACChI 1 1 1 bu6nunorexa LIOK

HCOPTaHNYCCKUX COE€IUHEHUH

https://m.edsoo.ru/7f41837¢c

Hroro 1o pasneny 30

Pa3nen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHne aToMoOB.

Xumunueckasi cBsizb. OKHCJIAUTENbHO-BOCCTAHOBUTEIbHBIE pPe€aKnuu




3.1

3.2

[lepuoauueckuii 3aKOH U
IIepnoanueckas cucrema
XUMHUUYECKUX 3jiemMeHToB 1. 1.
Mennene-eBa. CTpoeHue aroma
XUMHYECKas CBS3b.
OKUCIUTENbHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

15

68

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837c

bub6nuoreka [IOK
https://m.edsoo.ru/7f41837c

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

bubmuoreka [{OK
https://m.edsoo.ru/7f41837c




9 KUIIACC

KoanyectBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3jiejioB H TeM uugpoBblie
Ne ni/m P Konrpoabnsie IIpakrnyeckue (upp )
NMPoOrpaMmblI Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKuu
11 [ToBTOpEeHue U yriaydieHne 3HaHu| 5 1 bubnuoreka [IOK
' OCHOBHBIX pa3/IeoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
' peaxiui https://m.edso0.ru/7f41a636
13 DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. 3 1 1 bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOPaAxX https://m.edso00.ru/7f41a636
Htoro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
51 OO11ast XapaKTepUCTHKA XUMHUYECKUX 4 1 bubmuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakKTepUCTUKa XUMHUUECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 brbmmorexa LTOK
' PYHHBL. 2-€p https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO01mmast XxapaKTepPUCTHKA XUMHYECKIX
2.3 aneMeHTOB VA-rpymmebl. A3ot, pochop u ux 7 1 bubmorexa [TOK
' PYEIHL. ’ P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO01mas XxapakTepUCTHKA XUMUYIECKUX
24 anemeHToB IVA- bl YTIEpoa u 8 1 2 bubmmorexa [JOK
' . TPYIHIBL. post https://m.edsoo.ru/7f41a636
KPEeMHHUHN B UX COCTUHECHUS
Hroro no pazneny 25




Pa3zgen 3. MeTa/IbI M BX COeTUHEHU S

. bubnuorexa [IOK
31 Obmwe cpojicTsa MeTaIIOB 4 https://m.edsoo.ru/7f41a636
. bub6nmoreka [IOK
3.2 Baxxueiimue Metasuibl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f412636
Wroro no pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmorexa LOK
' B p https://m.edso00.ru/7f41a636
Htoro no pazneny 3
PesepBHOE Bpems 3 bubmorexa HIOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi odpa3oBaTesIbHbIE
padoThI padoThI
pecypcsbl
1 [Ipenmer xumuu. Poiap XuMuu B 5KU3HU 1 bu6mmoreka [IOK
yeJjoBeka. Tesa U BelecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTue 0 MeTOIaX O3HAHUS B XUMUHU 1 bubmorexa LHOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas padbora Ne 1 «IIpasuia
3 paboThI B 1a00paTOpUU U TIPUEMBI 1 bubnuorexa [JOK
oOparieHust ¢ 1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Uucteie BemecTBa U cMech. CIocoObl 1 bu6nmoreka [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTruyeckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmmorexa [JOK
a N buMep https://m.edsoo.ru/ff0d28c8
OYUCTKHU TTOBAPEHHOU COJIH )»
bu6mmoreka [JOK
y ATOMEL H MOIICKYTEL 1 https://m.edsoo.ru/ff0d2a6c
7 XuUMHUUYECKHE PJIEMEHTBI. 3HAKU 1 bu6mmorexa [IOK
(CMMBOJIBI) XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTble U CIOXKHBIE BEIIECTBA 1 bubmmorexa [OK
P B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSIHCTBA COCTaBa BCIIICCTB.

bu6mmoreka [IOK
10 X .B
mmiieckas popmysa. BanenTrocTs https://m.edsoo.ru/ff0d2eae
ATOMOB XMUMHUYECKHUX 3JIEMEHTOB
1 OTHOCHUTENbHAs aTOMHAs Macca. bubnmoreka [JOK
OtHocuTeNbHAs MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XUMHYECKOTO bubmuoreka [JOK
JJIEMEHTA B COCIMHEHUH https://m.edsoo.ru/ff0d350c
13 Komnuuectno BemiecTBa. MoJib. bubmuoreka [JOK
MousipHas macca https://m.edsoo.ru/ff0d5230
14 Du3nyecKue 1 XMMUYECKUE SBICHUS. bubnuorexa [JOK
Xumuyeckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycinoBus NPOTEKAHUS bubnnorexa [HOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BELIECTB. bubnnoreka [JOK
XHAMHYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus konmdecTBa, Macchl
17 BEIIECTBA 110 YPaBHEHUSIM XUMUYECKUX bubmorexa HOK
N yp https://m.edsoo.ru/ff0d5708
peakuui
Knaccudukanmss XuMUuecKux peakiuii
18 (coennHEHHUS, PA3IOKEHHS bubmorexa HOK
P ’ https://m.eds00.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHuKIoneauct. O000mEeHne 1 Eubmorexa IIOK
' B https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonTponbHas pabota Nel mo Teme bubnmoreka [JOK
«BeniecTBa 1 XUMUYECKHE PEAKLIHN https://m.edso0.ru/ff0d4290
21 Boznyx — cmecs razos. Cocras bubnnorexka [JOK

Bo3ayxa. Kucinopon — snemMeHT u

https://m.edsoo.ru/ff0d448e




IIPOCTOC BEIICCTBO. O30H

duznueckre 1 XUMHUYECKHE CBOMCTBA

22 KHCJIOpo/ia (peaKIuy OKUCICHUS bubmmorexa [JOK
poAa (peart ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumgax
CriocoOslI MOTydeHuUsT KHCIIOpOo/ia B
23 J1a00paTOpUH ZILIH OMLIIJ_UIGHF;{OCTI/I bubmorexa OK
PATOPHIL T TP ' https://m.edso0.ru/ff0d497a
IIpumeHeHue kucnopoaa
TemnoBoit 3¢ ekt xumuaeckoit
24 peakuuu, MOHATHE O bubnuoreka [IOK
TEPMOXUMHUYECKOM YPAaBHEHHH, IK30- U https://m.edsoo.ru/ff0d4790
IHAOTEPMHUCCKUX PEAKIIUIX
TomnuBo (HedTh, Yroib U MeTaH).
25 3ar $I3H€I§I/qul)303 . a, CIIOCOOBI lro bubmmorexa [JOK
P YR, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[TpakTrueckas pabota Ne 3 o Teme
26 «l?lon eHue 1/12061/1 aHue KHUCIopoaa bubmmorexa [OK
yi . p poaa, https://m.edsoo.ru/ff0d4ae2
W3Y4YEHHE €ro CBOMCTBY
97 Bonopon — snemeHT u mpocroe bubnmoreka [IOK
BelecTso. HaxoxaeHue B mpupoje https://m.edsoo.ru/ff0d4ddo
08 du3nyecKre 1 XMMUYECKHUe CBOMCTBA bubmuorexa [JOK
Bosiopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 [TonsiTHE O KMCTOTAX U COJIAX bubmmorexa [JOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOslI osTydeHus BOAOPOa B bubnmnoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4ddo
[TpakTrueckas pabota Ne 4 o Teme
P P bu6mmorexa [IOK
31 «ITomyuenue u cobupanue Boopo/a,

HU3YUCHHUC CTO CBOMCTB»

https://m.edsoo.ru/ff0d4f42




Mossipablii 00bEM ra3oB. 3aK0H

bu6mmoreka [IOK

32
ABorazpo https.//m.edsoo.ru/ff0d542e
Breranciienuns 00bEMa, KoJIMuecTBa
33 BEIIIECTBA rasa 10 €ro U3BECTHOM bubmorexa OK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Brrunciienust 00bEMOB ra30B 110
34 ABHEHHUIO PEaKIIMU Ha OCHOBE 3aKOHA bubmoreia LOK
P N P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILICHHI T'a30B
35 DOu3nvecKrue 1 XUMHUYECKUE CBOMCTBA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwuii. [Tonstie 06 bubnnoreka [JOK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Boga xak pactBoputens. HacwieaHbie
37 u HeHaCBIpeHHLII; acTBOpEI. MaccoBast bubmorexa [JOK
1 p PBbL. https://m.edsoo.ru/ff0d5b40
JI0JIs BEILIECTBA B pacTBOPE
[IpakTuueckas padbora Ne 5 o Teme
38 «IIpuroroBiieHrE paCTBOPOB C bubnuoteka [JOK
OnpeaeIEHHON MacCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
39 KonTponbnas padora Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcunsl: cocTaB, KacCUpUKaLIUS, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenue 1 XuMHYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmorexa [JOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: cCOCTaB, KJIacCH(pUKAIIHS, bu6nmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




43 [TonydyeHue 1 XuMHYECKHUE CBOIMCTBA bubnunoreka [HOK
OCHOBAaHUM https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccuduxanus, bubmmoreka [JOK

44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 ITonyyenue u XuMHUYECKHE CBOMCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYpa,

46 CHOCO((SBII) oI )eHI/ISI XI/IMI/I‘-IZSKI/IG bubmorexa HOK

N v ’ https://m.eds00.ru/00ad9474
CBOICTBA
[IpakTuueckas paborta Ne 6. Pemenue

47 AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe bubnnoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHECHUIN»

48 I'eneTnyeckas cBA3b MEXKAY KilacCaMu bubnnorexa [HJOK
HEOPraHWYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50

bu6mmoreka [IOK

49 O060061IeHre U crucTeMaTu3alys 3HaHU!

B H https://m.edsoo.ru/00ad9ch2
KonTponbnas padora Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTAHUYECKUX bubmorera [JOK
o P https://m.edsoo.ru/00ad9ela
COEIMHEHU I
[TepBbie MONMBITKH KIacCUPUKAITIT
51 XMMHYECKHUX A1eMeHTOB. [loHsTHE O bubmorexa HOK
' https://m.edsoo.ru/00ad9ffa
TPYIIax CXOTHBIX YJIEMEHTOB
[Iepuoanueckuii 3aKOH U
52 [Tepuoanueckas cucTeMa XUMHUYECKUX bubmmorexa [JOK
proa https://m.edsoo.ru/00ada52c
anemenToB /1. . Menaeneena
bu6 OK
53 Ileprozsl, TpymIIbL, MOATPYIIIEI nommoreka L{

https://m.edsoo.ru/00ada52¢




Ctpoenne atomoB. CocTaB aTOMHBIX

bu6mmoreka [IOK

54
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000109eK
. bubnmoreka [JOK
55 aToMoB 3JieMeHTOB [leprnoanaeckoit
https://m.edsoo.ru/00ada6bc
cuctemsl [. . MenaeneeBa
XapakTepucTuka XMMHYE€CKOTO
56 3JI€MEHTA MO €ro MOJO0KEHUIO B bubnmoreka [JOK
[Tepuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoauyeckoro 3akoHa ajs
57 pa3BuTHUA HAyKu U npaktuku. . 1. bubnnorexa [HOK
MenpeneeB — y4€HBIM, IEJAror U https://m.edsoo.ru/00ada96e
rpaKJIaHUH
DNEeKTPOOTPHUIIATEILHOCTh ATOMOB bubnnoreka [JOK
58
XHMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nmoreka [JOK
4
59 OHHAA XMMHACCKA CBAD https://m.edsoo.ru/00adac34
60 KoBaneHnTHas nomnsipHast XMMHYECKas bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenossspHas XUMUYeCKast bubnnorexka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmorexa [IOK
62 Creneip okucnenis https://m.edsoo.ru/00adae28
63 OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC bubnuotexa [JOK
peakuuu https://m.edsoo.ru/00adb076
64 OKHCIUTEIN B BOCCTAHOBUTEIIN bubmorexa HOK
https://m.edso0.ru/00adb076
65 KonTponbHas padota Ne4 mo Teme bubmmoreka [JOK




«CTpOGHI/IC aromMa. XMMHYECKas CBA3b»

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

66 PesepBHeIit ypok. O000IICHHE 1 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O6o01eHue 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ad9cb?2
68 PesepBubIil ypok. O600111IeHIE 1 1 bubnunoreka [HOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/ff0d61c6
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9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi odpa3oBaTesIbHbIE
padoThI padoThI
pecypcsl
[Iepnonrueckuit 3aKoH.

1 [Iepnoanueckas cucrema 1 bubnnorexa [JOK
XHUMUYECKHX dJ1eMeHToB 1. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XMMUYECKHUX AJIIEMEHTOB 1 bubmorexa LHOK

. https://m.edso00.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Knaccudukanus 1 HOMeHKIaTypa 1 bubnnoreka [JOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buapl xuMuueckoil CBA3U U TUIIBI 1 bu6mmorexa [IOK
KPUCTAJITIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KonTponsHnas padora Nel no Teme

5 «IloBTOpenue u yriayOiaeHrne 3SHaHUI 1 1
OCHOBHBIX pa3/IeJioB Kypca 8 Kiaccay

6 Knaccudukamnms xumuaeckux 1 bubnmnorexa [JOK
PEAKIHI MO pa3INYHBIM MIPU3HAKAM https://m.edsoo.ru/00adbcb0
[IoHsTHE O CKOPOCTH XUMUYECKOMN

7 eakuu. [ToHsITHE O TOMOT€HHEIX U 1 bubnnorexa [IOK
P ’ https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIMIX
[TonsiTHE O XUMHYECKOM PAaBHOBECHH.

bu6mmorekxa [IOK
8 @DaKTOpPHI, BIUAIONINE HA CKOPOCTh 1

XUMHYECKOMN PCaKun U MMOJIOKCHUC

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




XUMHYCCKOI'0 paBHOBECU

OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC

bubmuoreka [JOK

9
peakuu https://m.edsoo.ru/00adcade
Teopus 2IEKTPONIUTHYECKON
10 ncconuarmy. CUIbHEIE U cIa0ble bubmmorexa [IOK
a THHArm. https://m.edsoo.ru/00adcd68
AIIEKTPOJIUTHI
11 HNoHHuble ypaBHEHUS PEAKIIUN Bubmaorexa ITOK
M peakil https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAHHUH B CBETE IIPEICTaBICHUN bubnnorexa [IOK
pvﬂ https://m.edsoo.ru/00add5d8
00 3JIEKTPOIUTUYECKON JUCCOLHAIIIHI
XHUMHUYECKHAE CBOMCTBA COJIEA B CBETE
13 [IPEICTABIIEHUNA 00 Bubmorexa ITOK
peA . https://m.edsoo.ru/00add8b2
ANEKTPOIUTUUECKON JUCCOLIMAIIIHI
14 ITousiTHE O TUAPOIN3E COJIEH bubmmorexa [IOK
AP https://m.edsoo.ru/00add9d4
15 O06o0011eHe U cuCTeMaTU3aIHs bubmmoreka [IOK
3HAHUN https://m.edsoo.ru/00addd12
[IpakTuueckas padbora Ne 1.
16 «Pertrenue DKCIIEpUMEHTAILHBIX bubmmorexa LHOK
p https://m.edsoo.ru/00addbfa
3a71auy
KonTponbnas padorta Ne2 o teme
17 «IIIEKTPOIUTUYECKAS TUCCOIMALINS bubnnorexa [IOK
P g HHATH. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PaCTBOPAX)
OO0111ast XapaKTEPUCTHUKA TAIOTEHOB.
18 anl\l:nquKI:/Ie CBI;ﬁCTBa Ha IpuMepe bubnnorexa [IOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopoa. CossiHas KMCIIOTa, bubnuorexa [IOK




XUMHYECKHE CBOMCTBA, IIOJIyYCHHUE,
IIPUMEHEHHUE

[TpaxTuueckas padota Ne 2 o Teme

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

bubmuoreka [JOK

20 «ITomyyeHue COaTHON KUCIOTEI,
yi B 5 https://m.edsoo.ru/00ade348
u3y4eHue e€ CBOUCTBY»
Brruncnienus no ypaBHeHUsIM
21 XUMHUYECKHUX PEAKIIUN, €CIIH OQUH U3 buGnnorexa LIOK
P ’ https://m.edsoo.ru/00ade488
peareHToB JlaH B U30BITKE
99 OO0m1as XxapakTepucTUKa 3JIEMEHTOB bubnnoreka [JOK
VIA-rpymiibl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUY CEPHI.
93 Haxoxnenue cepbl U €€ coeIMHEHU N bu6mmoreka [IOK
B IIpUpoOJIe. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoj1, CTpOEHHUE, bubnuoteka [JOK
du3nveckre 1 XMMUYECKHE CBOWCTBA https://m.eds00.ru/00ade802
Oxkcuppl cepbl. CepHast KHCIIOTA,
25 ¢duznyecKkue 1 XuMUYECKHE CBONCTBA bubmmorexa [OK
’ https://m.edsoo.ru/00adea28
IpUMEHEeHHe
XUMUYECKUE PEAKIINH, JISKAIIUE B
OCHOBE IIPOMBIIIIEHHOT'O CI0c00a
26 MOJIy4EHUS] CEPHOW KUCIIOTHI. bubnnoreka [JOK
XHUMHYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpYXKarollel cpelibl COEAMHEHUAMHU
cepbl
97 Breraucienmne MaccoBol JOJIH BBIXOIa bubmuorexa [JOK
MIPOJIYKTa PEAKLINH https://m.edsoo.ru/00adec8a
28 OO11ast XapaKTepUCTHKA 3JIEMEHTOB bubnuorexa [IOK




V A-rpynrsl. A30T, paclipOCTpaHECHHE
B IIpupoe, GU3NIecKue u
XUMHYECKHUE CBOMCTBA

AMMHuak, ero ¢puznueckKue u

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

29 XUMUYECKHE CBOWCTBA, MOTyYEHUE U bubmorexa LHOK
> oIy https://m.edsoo.ru/00adf004
pUMEHEHHE
[IpakTuueckas padora Ne 3 o reme
30 «Ilomydyenre aMmmuaka, U3y4yeHue ero bubmorexa LHOK
. ya > 13y https://m.edsoo.ru/00adf180
CBOWCTBY
31 A3oTHas KuCI0Ta, e€ (PU3NIeCKue U bubnnoreka [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJICH
aAMMOHHS B KQUeCTBE MUHEPATHHBIX
32 0o0peHuii. XUMHYECKOe bubmmorexa [JOK
yAo0p ’ . https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl
COCTMHEHUSIMU a30Ta
®ochop. Okcun dhocdopa (V) u
33 @ocgo pHa$1 KHfﬂfTa (1)@1/1:1)31/1(qe)01<1/1e " bubmmorexa [JOK
P o https://m.edso00.ru/00adf68a
XUMHUYECKHE CBOMCTBA, ITOJTYICHHE
Hcnonb3oBanue pocdatos B
34 KauyeCcTBE MUHEPAIbHBIX y100pEHUI. bubnmnorexa [JOK
3arpsi3HEHUE IPUPOAHON CPEb https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHue B
35 npu E)) J: gmﬂzeagde 1 XUMUYECKHUE bubmmorexa [OK
p P e https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxkcuapl yriaeposaa, ux puzndeckue u bubnuorexa [JOK

XUMHUYECKUE CBOUCTBA.

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




DKOJIOrHYECKHE MPOOIEMBI,
CBsI3aHHBIC C OKcHI0M yriepoaa (1V)

37 YronbHas KUCIOTa U €€ Coln bubmorexa HOK
https://m.edsoo.ru/00ae006¢c
[TpakTuueckas padota Ne 4 o Teme

38 "[TonydyeHue yrieKucaoro rasa. bubnunoreka [HOK
KadectBennas peakiys Ha kKapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[IepBoHavanbHbIe MOHATHS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O bubmorexa LHOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yTiepoaa
40 KpemHuuii u ero coequHeHus bubmmorexa LOK
https://m.edsoo.ru/00ae080a
[TpakTuueckast pabota Ne 5. Pemenue

41 JKCIIEPUMEHTAJIBHBIX 33/1a4 110 TEME bubnuoteka [JOK
«BaxHeire HeMETaIbl U UX https://m.edsoo.ru/00ae0bf2
COETMHEHUS»

KonTponsHnas padora Ne3 no teme
42 «BaxHeime HeMeTaubl U UX bubmorexa HOK
https://m.edsoo.ru/00ae0e18
COETMHEHUS»
OO0m1as XxapakTepUCTUKa XUMHUUECKUX
AJIEMEHTOB — METAJIIOB.

43 Merannuueckas CBsI3b U bu6mmoreka [IOK
MeTaUIMYecKasi KpUCTa/uIndecKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKkre CBOMCTBA
METaJIOB
XUMUYECKUE CBOMCTBA METAJLIIOB.

44 DNEKTPOXUMHUUECKHUH Psifl bubmmorexa [OK

HaHpH)KeHI/Iﬁ MCETAJlJIOB

https://m.edsoo0.ru/00ael1156




OO6mue crnocoObI MOTYYEHUS
MeTaimioB. CruiaBel. BerauciieHus mo

45 aBHEHUSIM XUMUYCCKUX PEaKIUI bubnmnorexa [IOK
yp peaiiii, https://m.edso00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJCPKUT
pUMeCH
46 TloHsiTHE O KOPPO3UU METAIIOB bubmorexa LOK
pP https://m.eds00.ru/00ae1278
bu6mmorexa [IOK
47
Lenoureie metas! https://m.edsoo.ru/00ae14b2
48 OKcuabl ¥ THAPOKCUJIBI HATPUS U bubnnoreka [JOK
KaJms https://m.edsoo.ru/00ae14b2
49 [Ienoyno3eMeIbHBIE METAIIBI — bubmuorexa [JOK
KaJIbIIUA U Maruui https://m.edsoo.ru/00ae15e8
50 Baxkueiiime coefUHEHNUS Kb bubmnorexa [IOK
a H https://m.edsoo.ru/00ael15e8
51 O0001IeHNE U CUCTEMATH3AIINS
3HAHUN
59 JKEcTKOCTh BOABI U CITIOCOOBI €& bu6mmoreka [IOK
YCTpaHEHHUS https://m.eds00.ru/00ae1886
[TpakTuyeckas padora Ne 6 o Teme
53 "YKECTKOCTH BOIBI 1 METOILI €8 bubmmorexa [IOK
" A A https://m.edsoo.ru/00aelae8
YCTpaHECHHS
bubmuorexa [JOK
4 A i
> JTOMUHIH https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe CBOICTBA OKCHJIA U bubnuorexa [IOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bubmuorexa [JOK

https://m.edso0.ru/00ae1d86




OKCI/II[BI, THAPOKCHUABI U COJIM KEIIE3a

bu6mmoreka [IOK

> (1) u xene3a (111) https://m.edsoo.ru/00ae35e6
58 O000111eHrE U CUCTEMATU3 AL
3HaHUH’
[IpakTuueckas padora Ne 7. Pemenue
AKCIIEPUMEHTAJIbHBIX 33/a4 10 TEME bubmumoreka [IOK
59 .
«BaxkHenmme MEeTaJlJIbl U UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Brrurcnenus o ypaBHEHUSIM
XUMHUYECKHUX PEAKIIHA, €CIIH OJIUH U3
PEareHTOoB J1aH B U30BITKE WU bubnuorexa [JOK
60
COAEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM JOJH BBIX0JIa MPOAYKTa
peaxkiuu
61 O00011eHNEe U CUCTEMATU3ALIS
3HAHHUH
Konrtponsnas padora Ne4 o treme
62 «Bakueime MeTaIbl ¥ UX
COCTMHECHUS
63 BemecrBa u maTepuansl B bu6mmoreka [IOK
MOBCEIHEBHOM XKU3HU YeI0BeKa https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNE bubnuotexa [JOK
OKpYKaroIle cpebl https://m.edso0.ru/00ae4270
65 Ponb xumuu B pereHnu bubnuorexa [IOK
9KOJIOTUYECKHX TTPOOIeM https://m.edso00.ru/00ae4270
66 PesepBHblit ypok. O6o01IeHNE U bubmmoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0d0a
67 Peseprubriit ypok. O6001eHIE U bubmuotexa [JOK




‘ cucTreMaTru3anusa 3HAHHI

68 Peseprublit ypok. O6o0mIeHnE U
CHCTEeMaTU3alus 3HaHUI

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

bubmuoreka [JOK
https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

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

AxknmonepHoe obmectBo «M3aarenbeTBo «lIpocBemenne»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

O. C. I'abpuensia metogudeckoe nocooue k yueonuky O. C. 'aGpuensiH xumus 8-
9 knacc

O. C. l'abpuensn, U. I'. Octpoymos, 1. B. AkcéHoBa

MeTtoaudeckoe mocooue sl yIuTemns

XUMUS 9 knacce

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://online-tusa.com/tasks/2586 8 9 0

https://chem-oge.sdamgia.ru/

https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge
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