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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON IPOrpaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHusl, MPEICTABICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl padodeil MnporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN MPEMOAaBaHus YIeOHOTO MpeaMeTa « XuMUsD»
B 00pa3zoBaTeNnbHBIX opranmu3aiusx Poccuiickoit deneparum.

[Iporpamma 1o XuMuM HaéT TPEACTABICHHUE O IENAX, OOIEeH CcTpaTeruu
oOy4eHMs, BOCHHTAHUS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTrO
npeaMera, YCTaHABIIUBAET 00s13aTEIbHOE MIPEAMETHOE COJIepKaHue,
IpEeIyCMaTpUBAET pACIpEAeNICHHEe €ro IO KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM IMPOrpaMMbl MO XHMHUHU, OMNPENENSACT KOJUYECTBEHHBIE WU
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4ETOM MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, OMNpPeAeNsieT BO3MOXKHOCTH TMpeaMeTra s
peanuzaiuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHHS OCHOBHOWM 00pa3oBaTelbHOMN
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3ynbTaTamM 00y4YeHUsI XUMUU HAa YPOBHE 1eJIeH U3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATENIbHON JEATEIbHOCTH OO0YyYaromerocs IO OCBOCHHIO
y4e0HOTO CoIepKaHUsl.

3HaHUWE XHUMHUHU CJIYKUT OCHOBOW il (OPMUPOBAHMS MUPOBO33PEHUS
oOy4Jaromnierocsi, ero MnpeACTaBiICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (QopMUpyeMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUSIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOX PAHECHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealiM3allid  BO3MOKHOCTEH  JUII  CaMOpa3BUTUS |
dbopmMupoBaHUsI KyJIbTYPhI JUYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMUPOBAHUE MBIIUJICHUS U TBOPUYECKUX CIOCOOHOCTEM
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  Y4EOHOUM  JIESITENIbHOCTH,
DKCIIEPUMEHTANLHBIX M HCCIEIOBATEIBCKUX YMEHHM, HEOOXOJMMBIX Kak B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCSI OTBETCTBEHHBIM
3TanoM B (OPMUPOBAHUHU €CTECTBEHHO--HAYYHOW TPaMOTHOCTH 00YJarOITNXCS;



CHocOOCTBYET (POPMHUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-
-HAYYHBIM 3HaHUSAM, K IPUPOJE, K YEJIIOBEKY, BHOCUT CBOM BKJIaJ B IKOJIOIMYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlaHHble HampaBlieHWs B OOYyYEHMH XMMHH OOECHEUMBAIOTCA CHEHU(PUKON
colepKaHUsl ~ y4eOHOro  MpeAaMeTa, KOTOpbI  SBJIAETCA  MEAArOrMYECKH
aJlaliTUPOBAHHBIM OTpPaKEHUEM 0a30BOM HayKU XMMHUH Ha OINPENEIEHHOM dTare e€
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMBI MMEPBOHAYAIBHBIX IMOHATUNH XUMHUHU, OCHOB
HEOPraHWYEeCKOM XUMHUU W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITHI
OpraHU4eCKON XMMHH.

CrpykTypa coaepkaHHsl NPOrpaMMbl IO XUMHUHM CPOPMHUPOBAHA HAa OCHOBE
CUCTEMHOTO Ioaxoja K €€ u3ydeHuro. ConepkaHue CKIAIbIBACTCS U3 CHUCTEMBI
MOHATUH O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUN O XUMHYECKOU
peakuuu. OO0e 3TU CUCTEMBI CTPYKTYpPHO OpraHM30BaHbl 10 MPUHIUIY
IIOCJIEIOBATEIBHOIO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHYECKHUX IPEICTaBICHUI
pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJISIPHOT'O YYEHUS KAK OCHOBBI BCEIO €CTECTBO3HAHUS;

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

— YUYEHU O CTPOCHUM aTOMa U XUMUYECKOH CBSA3H;

— TPEeACTaBIEHUN 00 JJIEKTPOJIUTUYECKOH JAMCCOIMAllMM BEUIECTB B
pacTBoOpax.

TeopeTndyeckne 3HaHHMS PACCMATPUBAKOTCA HA OCHOBE HOMIIMPUYECKH
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEIOBATENIBHO OT OJJHOTO
YPOBHSI K JPyromMy, BBIIONHSS (QYHKUMU OOBACHEHHMS M MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOXXHOCTEW MPAKTUYECKOIO NMPUMEHEHUS U MOJYyYEHHUS
M3y4aeMbIX BEILECTB.

OcBoeHue nmporpaMMbl IO XUMUU  CIOCOOCTBYET  (hOPMHPOBAHUIO
MIPEACTABIICHNUS] O XUMHYECKOM COCTABIIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHCTEMHOW IpUPOJbl, LIEHHOCTHOTO OTHOUIEHUS K HAy4YHOMY 3HAaHHUIO H
METOJaM NO3HAaHWs B Hayke. M3yueHue XMMHUH NPOUCXOOUT C IPHUBICYEHUEM
3HaHUW M3 paHee M3YyYEHHBIX YYEeOHBIX MpeaMeToB: «OKpy)aloumili Mupy,
«buonorus. 57 kiacce» U «Pu3nKa. 7 KIacc.

[Ipy wW3yyeHMH XUMHH M[POUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB
XUMHYECKON HAayKHd KakK 0OJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YEJIOBEKA M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMHUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HAaHUW — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUH,
JOCTYIIHBIX 0000IIEHH MHMPOBO33PEHUYECKOIO0 XapaKTepa, s3bIKa HayKd, B



OpUOOIEHUM K HAy4YHbBIM METOJaM I[I03HAaHUS TIPU HU3YYEHHUU BELIECTB U
XMMHUYECKUX peaklui, B (GOPMUPOBAHUU U PA3BUTHH [O3HABATEIbHBIX YMEHUHN U
UX TPUMEHEHUU B YYEOHO-TIO3HABATEIbHOM U  y4eOHO-HUCCIEN0BATENbCKON
JESITEIbHOCTH, OCBOCHHM TPaBWJ O€30MacHOr0 OOpalleHus C BEIIeCTBAMH B
MTOBCEHEBHOM KU3HHU.

[Tpu u3yyeHUn XMMHUU Ha YpPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHMs Ba)KHOE
3HaYeHHUE NMPUOOPENU TAKUE LIETH, KaK:

— (OpPMHUPOBAHHME HWHTEIJICKTYaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CaAMOCTOSITEJIbBHOMY HPHUHSITHUIO PEIICHUH,
CHIOCOOHOH alanTUPOBATHCS K OBICTPO MEHSIOLIMMCS YCIOBUSAM KU3HU;

—  HalpaBJCHHOCTh OOYy4YEHMsI Ha CHCTEMAaTHYECKOE IMPUOOIIEHUE
oOyJarolmmxcs K CaMOCTOSITENIbHOM IO3HABAaTEJIbHON JESTENbHOCTH, HAyYHBIM
MeToJlaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUH,

— obecrieueHe yciaoBHil, COCOOCTBYIOLIUX MPUOOPETEHUIO 00YUaIOIIMMHUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOTIO3HAHUA, KIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAJIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue oOmEeNd (QYHKIMOHAIBHOM H €CTECTBEHHO-HAYYHOM
TPaMOTHOCTH, B TOM 4YHCJI€ YMEHHA OOBSICHATH W OLIEHWBATH SIBICHUSA
OKpY’KaIOIlIEr0 MHUpa, MCIOJb3ysl 3HAHUS U OIBIT, MOJyYEHHBIE MPU H3yYECHUU
XUMHM, TPUMEHATh UX IPU pEHIeHHH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBaHue y oOyyarommxcs T'yMaHUCTHYECKHMX OTHOIICHUH,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HaHUW JUIg BBIPAOOTKH 3KOJOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOILIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBALUM K OOYyYEHHUIO, CIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl M HAMPABICHHOCTH JATbHEUIIETO
oOyJeHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUST XHMHU Ha YpPOBHE
OCHOBHOTI0 00111ero oopa3zoBanus, cocrasisger 170 vacos: B 7 kinacce — 34 yaca (1
yac B HeJeN0), B 8 kiacce — 68 yacoB (2 vaca B HeJento), B 9 kitacce — 68 yacos (2
yaca B HEJIEII0).



COJEPKXAHUE OBYUYEHUA

7 KIIACC

IIpeaMeT XMMHUM ¥ METOJbI €& U3y4eHUsI

[IpenmeT xuMuK. 3HaYE€HUE XUMHUHU B )KU3HU COBPEMEHHOTO YesioBeka. Tena u
BemiecTBa. CBoiicTBa BeniecTB. [[puMeHeHne BelllecTB Ha OCHOBE UX CBOMCTB.

SBnenus, mnpoucxoidiide ¢ BemecrBamMu. DuU3MYECKHE SBICHUS U
XUMHUYECKUE peakinu. BemiecTBa, yuacTByIOIMEe B peaklui: UCXOJHBIE BEIIECTBA
U TPOAYKTHl peakiuu. [Ipu3HakKM XUMHUYECKUX pEaKluil: W3MEHEHHE IIBETA,
BBINAJICHUE WJIM PACTBOPEHUE OCaJKa, BBIJICJICHUE Ta3a, BBIJACICHUE WU
MOTJIONIEHUE TEIUIOThI U CBETA, MOSIBJICHUE 3amaxa.

HaOnronenne W HSKCIEpUMEHT B XUMHUU. M3ydeHue rmuiameHu cCBeYd U
cnupToBKU. ['nnoresa u BbiBoaA. OpopmiieHre pe3yabTaTOB HKCIIEPUMEHTA.

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C J1abopatopHbiM oOopymoBanueMm. llpaBuiia TeXHUKH
0e30MmacHOCTH MpU padboTe B KaOUHETE (J1abOpaTOpUN ) XUMHUH.

CTpoeHue BelecTB U UX arperaTHbie COCTOSTHUS

Crpoenue BemiectB. bpoyHoBckoe aBmxenue. Jnddys3us. AToMbL.

Monekynbl. OCHOBHBIE TTOJIOKEHHSI ATOMHO-MOJIEKYJISIPHOTO yueHUsl. OHBI.
BemiecTBa MOJEKYISPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS.

Arperatabie coctosiHusl BemiecTtB. ['a3pl. JKuakoctu. TBEpnble BemiecTna.
B3aumHbie Tepexo/ibl MEXKJy arperaTHbIMU COCTOSIHMSIMU BEIECTBA: BO3TOHKA
(cyOmuMmanust) ¥ aecyOauManus, KOHACHCAMS M MCIapeHue, KpUCTALIN3AIU U
TJIABJICHHE.

CMecu BeliecTB, X COCTaB

YucTteie BemecTBa U cMecu. UMCThIe BelecTBa U cMeCUu. ['OMOreHHbIe U
reTeporeHHbie cMecu. ['a3000pa3Hbie, KUIKUE U TBEPBIE CMECH.

['azoBble cMecu. Bo3myx — mpuponaHas razoBas cmech. CocTaB BO3ayXxa.
OObEMHas 10JIT KOMIIOHEHTa Ta30BOM CMECH KaK OTHOIIEHHWE 00BhEMa JTaHHOTO
raza Kk oomemy o0bEMy cMecHu. PacuéThbl ¢ MCMOIb30BaHUEM TMOHATUS «O0BEMHAS
JIOJIs1 KOMIIOHEHTA CMECH».

MaccoBass noist pacTBOpEHHOro BemiecTBa. [loHATHE O KOHIEHTpaUUu
pactBopa. MaccoBasi 10751 pacTBOPEHHOTO BEIIECTBA KaK OTHOIIEHUE MAacChl
PAaCTBOPEHHOTO BELIECTBA K MACCE pacTBOpaA. Pacu€Thl ¢ UCIOJIb30BAHUEM MTOHATHUS
«MaccoBas J10J151 PACTBOPEHHOTO BEILIECTBAY.

Xumuueckuiui IKcnepumenm:

[IpuroroBiieHne pacTBOpa ¢ ONPEAEIEHHON MaCCOBOW JIOJIEH PACTBOPEHHOIO
BEILIECTBA.

duznyeckue siBJIeHUsI B XUMUHT



HexoTopbie cnocoObl paszueneHus cmecedd. Pasjienenue cmeceli Ha OCHOBE
paznmuuuii B (PU3MYECKUX CBOMCTBAX UX KOMIOHEHTOB. OTcTamBaHue H
nexanranus. Llentpudyruposanue.

dwipTpoBaHue B JabOpaTOpuu, B OBITY M Ha MPOU3BOJCTBE. DUIHTPOBAHUE
U (unbTpaT. YCTaHOBKa A (PUIBTpPOBaHUS U MpaBuiia paboThl ¢ Heil. beiToBbIC
GbuIbTPHI 111 BOJBI. AJlcOpOLMs. Y CTPOMCTBO MPOTUBOTA3a.

Juctunnsauus, Wik NeperoHka. ucTwimupoBaHHas BoAa U €€ MOJIy4YEHUE.
[leperonka nedgtu. HedrenpoayKkTor.

Xumuueckuii IKCnepumenm:

BripamyuBanue KpUCTAIOB COJM  (JIOMAIIHUI 3KCIIEPUMEHT), OYHUCTKA
MTOBAPEHHOW COJIH.

CocraB BemecTB. XuMnu4ecKue 3HAKU U GopmyJibl

XUMHUYECKHE 3JIEMEHTHI. BemecrBa MOJEKYJISIPHOTO M HEMOJEKYJISIPHOTO
CTPOEHHUSI. XUMUYECKUE DJIEMEHTHI B mpupoie. [IpocTeie U ClOXKHBIE BEIIECTBA.
AJOTpOnus ¥ aJTIOTPOITHBIE MOAU(DUKALIIH.

XUMHYECKUE 3HAKU U XUMHUYECKHEe (POopMyiibl. XUMHUYECKHUE CHUMBOJIBI, MX
MpOU3HOIIIEHHEe W Ha3BaHus. Tabmuna XUMHUYECKUX anemeHToB J[. WU.
MenneneeBa u €€ CTpyKkTypa: nepuo/ibl (0OJbIINE U MaJibie) U TPYIIbI (TJIaBHBIE U
MoOOYHbIe TOATPYNIbI). OTAEIbHbIE TPYIIIEI XUMHUYECKUX AJIEMEHTOB: HIEJIOUYHbIC
METaJlIbl, TaJIOTeHbI, OJIArOpoAHbIE Ta3bl. XuMudeckue GopMyibl U GOPMYIIbHbBIE
€AVHULBI. Kosdbdumumentst u wungexcel. HMHpopManus, KOTOPYIO HECYT
XUMHUYECKUE CUMBOJIBI U (DOPMYIIBI.

OTHOCUTENBHBIE aTOMHAsA U MOJIEKYJIsIpHAs Macchl. OTHOCUTENIbHAS. ATOMHAs
Macca Kak BEJMYMHA, MOKAa3bIBAIOIIAs, BO CKOJBKO pa3 mMacca aToMa JaHHOIO
ayieMeHTa 0oJibllie Macchl aroMa Boaoposa. OTHOCUTENbHAS MOJICKYJIIpHAs Macca
u e€ HaxoxaeHue. MaccoBas [0 JJIEMEHTa B CJIO0KHOM  BELIECTBE.
JononHuTtenbHas nHGoOpMaIs, KOTOPYIO HECYT XUMUYECKHUE (POPMYJIBI.

IIpocThie BemecTBa

Meramibl. Metamibl: XMMUYECKHAE DJIEMEHTBI M IPOCTBIE BEIIECTBA.
MeTanibl ¥ CIUIaBbl B HICTOPUH YEJIOBEYECTBA: MEIHBIN, OPOH30BBIM U >KEJIE3HBIN
Beka. JHAaYeHUE METAUIOB U cruiaBoB. OOmue (u3nveckue CBONCTBA METaJLIOB.
IIpencraBurenu MeTaJuIoB.

Hemeramnel. Ilonmoxkenue saeMeHTOB-HeMeTayuioB B TaOmuue . .
MenneneeBa. braaropoansie raspl. AnnmoTpomnus Kuciiopoja. CpaBHEHHE CBOICTB
IPOCTHIX BEIIECTB METAJUIOB M HEMETAIUIOB. [IpeacTaBuTeny HeMeTaIlIoOB.

CJ10:xHbIE BElleCTBA

BajieHTHOCTL. BajeHTHOCTH Kak CBOWCTBO aTOMOB OJIHOTO XMMHYECKOTO
AJIEMEHTA COCIMHATHCS CO CTPOrO OMNPEIETIEHHBIM YHCIOM aTOMOB JAPYroro
XUMHUUYECKOTO 3JIEMEHTA. DJIEMEHTBI C MOCTOSIHHOW U MEPEMEHHON BaJIE€HTHOCTHIO.



BoiBog (opmynbl coearHeHMs MO BaJIeHTHOCTH. Ha3BaHue coeauHeHus To
BaJICHTHOCTH.

Oxcunbl. Oxcunbl U crnoco® oOpa3zoBaHus uX Ha3zBaHuid. OKCHIBI
MOJIEKYJIIPHOTO W HEMOJIEKYJISIPHOTO CTpoeHusA. Poib OKCHIOB B MNpUPOJE.
[TapauxoBsiit 23QdexT. [IpeacraButenu OKCUIOB.

Kucnotel. Kucnotsl, ux cocraB u kinaccudukanus. Muaaukaroper. Tabmuna
pactBopumocTu. CoJisiHasi U CEpHAsi KUCIOTHI, MX CBOMCTBA U TPUMEHEHUE.

OcHoBanusi. OcHOBaHMS, HWX COCTaB M Has3BaHusA.  [‘mapokcorpynna.
OcHoBaHusi pacTBopuMbIe (IIEIOYM) W HEpAcTBOpUMBIE. M3MEHEHHE OKpacKu
WHINKATOPOB B IIETOYHOM cpene. [MApOKCHABI HATpus, Kalus U KaJbIUs, MX
CBOICTBa U IPUMEHEHHE.

Conu. Comnu, uX cocTaB U Ha3BaHUs. PacTBOpUMOCTD coJieil B BOJIE.

Knaccuduxanuys HeopraHnueckux BellecTB. BeliecTBa, ux kinaccuduxkanus u
MHoOroo0Opasue. [IpocTeie BemecTBa: MeTamuibl U HemeTaibl. ClloKHbIE BEIECTBA:
OKCH/Ibl, OCHOBAHHUSI, KUCIIOTHI, COJIH.

Xumuueckuii IKCnepumMeHm:

HccnenoBanue pacTBOPOB KUCIOT MHAMKaTOpaMu. McciienoBanue pacTBOpoB
HIEJI04YEH HHINKATOPaAMHU.

Mesicnpeomemmuoie cea3u

Peanuszanus MeXnpeaMeTHBIX CBs3€d MpU WM3YYeHMM XUMHUU B [/ Kjacce
OCYILIECTBIISIETCS. UYEpe3 MCIOIb30BAaHUE KaK OOIIMX €CTECTBEHHO--HAayYHBIX
MOHSTUN, TaK U TIOHATHUH, SIBISTFOIIMXCS CHCTEMHBIMH JIJISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAY4YHOTO IIMKJIA.

OO011Me ecTeCTBEHHO--HAayUHbIE TOHSTHS: HAy4HbIN (aKT, TUNoTe3a, TEopus,
3aKOH, aHallu3, CHUHTE3, KiacCU(PUKAIUA, TEepUOJUIHOCTh, HAOIIOIACHHE,
HKCIIEPUMEHT, MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBIICHHE.

®duzuka: Marepusi, aToM, D3JEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIUJ,
M30TOIbI, PaJAHMOAKTUBHOCTb, MOJIEKYJA, dJIEKTPUUECKUNA 3apsill, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (U3NYECKUE BEITUYMHBI, €AUHHIIBI
WU3MEPEHHUs], KOCMOC, TUIaHETHI, 3B€3/1bl, CoNHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: armocdepa, ruapochepa, MuHEpanbl, TOPHbIE MOPOJBI,
MOJIE3HBIE UCKOIAeMbl€, TOIIMBO, BOJAHBIE PECYPCHI.

8 KJIACC

IlepBoHavajibHbIE XUMUYECKHE TIOHATHS

[Ipenqmer xumun. Posib XMMUK B KU3HU YEJIOBEKA. XUMHUS B CUCTEME HayK.
Tena u BemecTBa. PU3WYECKUE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSHUE



BellecTB. [loHsATHE O MeToax MO3HaHMUS B XUMHUU. UHCThIE BEUIECTBA U CMECH.
CrniocoObl pa3zesieHust cMecei.

ATOMBI ¥ MOJEKYJIbl. XHUMHYECKHE BJIeMEHTbl. CHUMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumunyeckasi ¢opmyna. BaleHTHOCTP aTOMOB XHUMHUYECKHX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOCHUTENbHAss aTOMHas Macca.
OTHocuTenbHasE MOJIEKyJsIpHas Macca. MaccoBasi 40JI1 XUMHYECKOTO JIEMEHTa B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHass Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl M 4YHCIIa CTPYKTYPHBIX €IUHHI] BemecTBa. Pacu€rel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

@u3NYEeCKUEe U XUMHUUYECKUE SBICHUSA. XUMHUUECKAsl pEaKus U €€ MPU3HAKHU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYecKkHe ypaBHeHUs. Krnaccudukarms
XUMHUYECKUX PEaKIUi (COeTMHEHMS, pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHYECKON MOCYJOH, NMpaBUIaMHu paboThl B Ja00OpaTopuu U
npuéMaMu oOpalieHust ¢ JJabopaTOPHBIM 00OPYJOBaHHEM, U3YyUEHHE U ONKCAHUE
(¢u3MYEeCKUX CBOMCTB O0O0pa3sNOB HEOPraHUYECKHX BEIIECTB, HAOIOJACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJA, PAaCTUPAHHE caxapa B CTYIIKE,
KUTIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKHUX (TOpPEHUE CBEYH, NMPOKAIMBAHHE
MEJHOM MPOBOJIOKH, B3aUMOEHCTBHE MeNa C KUCIOTOM) ABICHUM, HAaOII0AeHIE U
ONMMCAHWE MPU3HAKOB MPOTEKAHUA XMMUYECKHX peakuuidl (pasjoKeHHe caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TMAPOKCHIIA
meau (I1) mpu HarpeBaHuM, B3aMMOJICHCTBHE Kele3a ¢ pactBopoM cosr menu (11),
U3y4EHUE CIOCOOOB pa3JesieHHs CMecei: C MOMOIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapUMBaHueE, AUCTUWLIALUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKHU ITOBAapEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  NIPOBENCHHS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUS MAacChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(I1apoCTepPIKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BELIECTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kuciaoposn — 3J€MEHT U MpOCTOe
BelecTBo. Haxoknenue xucimopopa B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [lpumenenune kucinopoaa. CrnocoObl
NOJly4YeHHUsI KHUCJIOpoJa B JIabopaTOpuU M MpOMbIINUIEHHOCTH. KpyroBopor
Kucaoposia B mpupojie. O30H — aJIoTpoIHas MoAU(pUKALNS KUCIOPO/a.

TennoBolt 3h(dEeKT XUMHUUECKOW peakluuu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKUuuu. TOIUIMBO: yrojb M METaH. 3arpsA3HEHUE
BO3/1yXa, YCWJICHUE TapHUKOBOTO A (PekTa, pa3pylieHne 030HOBOTO CIIOSI.



Bonmopon — »snemeHT u mpoctoe BemecTtBo. Haxoxaenuwe Bomopona B
npupoae, (GU3MYECKUEe U XUMHUYECKHE CBOWMCTBA, NPUMEHEHHUE, CIOCOObI
nonyuyeHus. KucmoTsl u comnu.

Momnsipabiii 00bEM razoB. PacyéTsl N0 XUMUYECKUM YPAaBHEHUSIM.

dusnueckne CcBOMCTBA BOAbBl. Boma kak pactBoputenb. PacTBOpHI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBast 10J1s1 BelleCTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBAHUS.
Ponp pacTtBOpoB B mpupojie U B KU3HU udenoBeka. KpyroBopot BojabI B MPUPOJIE.
3arps3HeHne NpupoaHbIX BoJ. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukanus neopranmueckux coemuHennid. Oxcupapl. Kmaccudukamms
OKCHUJIOB:  cosieoOpa3yromniye  (OCHOBHBbIC,  KHUCIOTHBIE, aM(OTEepHbIE) U
HecosieoOpaszyromue. Homenknarypa okcuaoB. Dusznueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukanuss oOCHOBaHMI: WIENOYM W HEPACTBOPUMBIE
ocHoBaHua. HoMeHknatypa ocHoBaHui. PU3HYECKHE W XUMHYECKHE CBOWCTBA
ocHoBaHuU. [losmyyeHre oCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psan axktuBHoctm metamnoB H. H. bekerosa.
[lony4yeHne KACIIOT.

Conu. HomeHnknarypa coseil. @U3NYECKHE U XUMHYECKHUE CBOWCTBA COJIEH.
[TomydyeHue conen.

['eHeTnyeckas CBS3b MEXKIY KIaCCAMU HEOPTraHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONMPEIECTICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTYyUYEHHUE,
coOuMpaHue, pacrno3HaBaHWE W W3YUYCHHE CBOWCTB KHCIOpOJa, HAOIOICHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBUS BO3HHUKHOBEHUS U
MpeKpallleHusl TopeHust (Mmokapa), O3HAKOMJICHHE C OOpa3laMu OKCHUIOB U
OMMCAaHWE WX CBOMCTB, MOJYy4Y€HHE, COOMpaHUEe, PACIO3HABAHUE U H3YUYCHHE
CBOMCTB BOJOpoaa (ropeHue), B3aumMozcicTBre Bogopoaa ¢ okcugoM meau (1)
(BO3MOXXHO HCIIOJIb30BAaHUE BUCOMATEPUAJIOB), HAOIMIOACHUE OOpAa3IOB BEIIECCTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHHME OCOOCHHOCTEW PACTBOPEHMS BEIIECTB C
pa3JIUYHOM PACTBOPUMOCTHIO, TIPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHOMN
MacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOICHUCTBUE BOJBI C METAJLIAMHU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpPUAIIOB),
UCCJIEIOBAaHUE O0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3UYHBIX KJIACCOB,
HaOJII0/ICHNE U3MEHEHHUSI OKPACKH WHJUKATOPOB B PacTBOpaxX KUCJOT W IIEJIOUEH,
uzydeHue B3zaumojeiictBus okcuga menu (1) ¢ pactBopoM cepHOM KHCIIOTHI,
KUCJIOT C METaJUIaMH, PEaKIuid HEeUTpalu3alyu, IOJyYEeHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHUE OJIHOTO MeTajlla JPYTMM U3 pacTBOpa COJIM, PEIICHUE



DKCIEPUMEHTAJIBHBIX 33/lad IO TeMe «BakHeWlne Kiacchl HEOPTaHUYECKHUX
COEIMHEHUI.

IMepuonuueckui 3axkoH u Ilepuoguuyeckasi cucreMa XUMHYECKHX
aemMenToB JI. WM. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBf3b.
OKHCIUTETIBHO-BOCCTAHOBUTEIbHbBIC PeaKIUU

[lepBble TOMBITKH KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe 0
rpynmnax CXOJHBIX DJJIEMEHTOB (IEJIOYHbIE M IIEJIOYHO3EMEIbHBIE METaJUIbl,
raJIOT€Hbl, THEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3yloT aMPOTEpPHBIE OKCUIBI
Y TUJIPOKCUBI.

[lepnognueckuit 3axoH. [lepuoanueckast cucteMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas u  JJIMHHONEpUOAHAs  (OPMBI
[Tepuognueckont cucrembl xumuueckux aneMeHToB . 1. MenneneeBa. [lepuobl
u rpynmbl. OHU3WYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYNIIBI AJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3oronbl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepuCTUKa XUMHUUYECKOTO
3JIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHU paguyca aTOMOB XHUMHYECKUX >JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB I10 IPYNIIaM U IEPUOLAM.

3nauenue [lepuoguueckoro 3akoHa u [lepruoauyeckoil CUCTEMBI XUMUYECKUX
DJIEMEHTOB Ui pa3BuUTUA HAayku W npaktuku. [[. V. MennemeeB — yd€HbId H
rpa)XJaHVH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisspHAsT W HEMOJISIpHAs))  CBSI3b.
DIEeKTPOOTPULATETbHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucneHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Ipoueccrl OKUCIIEHUST U BOCCTAHOBJIEHUS. OKUCITUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3ydeHue oO0pas3lloB BEHIECTB METAUIOB W HEMETAUIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PAaCTBOPAMHM KHUCJIOT M IIEJIOYEH, IPOBEIEHUE OIBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUN
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHNUS).

Mexcnpeomemmnoie ceasu

Peanuzanust MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BaHHE KaK OOIMUX ECTECTBEHHO--HAYYHBIX
MOHSITUM, TAK U MOHSTUM, SBIISIIOIIMXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO [IHUKJIA.



OO011e ecTeCTBEHHO--HAyUHbIE TIOHSTHS: HAay4yHbIN (akT, runores3a, Teopus,
3aKOH, aHallu3, CHHTE3, Kiaccudukanusi, MNEePUOJUYHOCTb, HAOJIIOJEHUE,
HKCIEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

®usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJIA, JJIEKTPUYECKUM 3apsJl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
MU3MEPEHUS, KOCMOC, IUTaHETHI, 3BE311bI, CONHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpaTbl, TOPHBIE MOPOIBI,
ITOJIE3HBIE UCKOMAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHYeCKasi peaKIus

[lepnognueckuit 3axoH. Ilepuoanueckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMHUYECKUX D3JIEMEHTOB INIEPBBIX TPEX IMEPUONOB, Kalus, KalblUUi H UX
COCIMHEHUN B COOTBETCTBUHM C IIOJIOKEHUEM »JJIeMEHTOB B Ilepumonnueckon
CUCTEME U CTPOCHHUEM UX AaTOMOB.

CrpoeHne BemecTBa: BHIBI XUMHUYECKOW CBSI3U. THIBI KPUCTAIIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMUYECKOM CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCSA K PAa3JIMYHBIM KJACCaM HEOPTaHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanysa XuMUYecKUX peakuuid Mo pa3andyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo
U3MEHEHUIO CTETEeHEN OKHMCICHUS XMMHUYECKHX 3JIEMEHTOB, MO0 OOpaTUMOCTH, 1O
YYaCTHUIO KaTajau3aropa). DK30- U SHIAOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUYECKUE
ypaBHEHHUS.

[Tonsitue 0 ckopocTH XuUMHUYeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOpaTUMbIX XUMHUYECKUX peakiusax. [IoHATHE O TOMOreHHBIX M I'e€TepOTreHHBIX
peakuusx. [lonsatre o karanuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJOKEHUE XUMHUYECKOTO

paBHOBECHS.
OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  DJICKTPOHHBIN  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHOU peaKuuu. CocraBiienue YpaBHEHUU

OKHUCJTUTEIIBHO--BOCCTAHOBUTEIIBHBIX ~ PEaKIMA C  HWCIOJB30BAaHUEM  METOJa
AJIIEKTPOHHOTO OajaHca.



Teopus 3AEKTPONUTHIECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMH4eckoil cBsizu. CteneHs Auccouuanuu. CUIbHbBIE U CIa0ble SJIEKTPOJIUTHI.

Peakium noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakinuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM U coJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nuccounanuu. KauectBeHHbIe peakini Ha MOHBL. [[OHATHE O THAPOIIHU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEIISIMA KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HEMeTaUIoB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW peaKIuu
OT BO3JICUCTBHS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE JIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLECCa JTUCCOIMAIMU KHCIOT, IIEJIOYEed U COJIer
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MaTE€pUaNIOB), TMPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIINX  TNPU3HAKU  MPOTEKAHMs]  peakluidi HOHHOTO  oOMeHa
(oOpazoBanue ocajaka, BbIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COCTUHEHHUs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C I[OMOIIBIO KAYECTBEHHBIX pPEAKIMA HA HOHBL, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mrast xapakTepucTuka rajioreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nyueckue CBOMCTBA MPOCTHIX
BEIIECTB — TalloreHOB. XWMHUYECKHE CBOWCTBA Ha MpUMEpe  XJiopa
(B3auMOJIEHiCTBHE C METaUIaMU, HEMeTa/ulaMH, IIeo4amMu). XJIIOPOBOIOPO/I.
CosisiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BakHEWIHMe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (HU3MUYECKHUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMUYEeCKUe cBoicTBa cepbl. CepoBOIOPO, CTpOCHUE, (PU3HUECKHE U
XUMHUYECKUE CcBOMCTBA. OKCUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENS Kjacca KHCIOT W Cchenu(puieckue). XHWMHUYECKHE pPEaKIuu,
JeXKalue B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJy4YeHUs] CEPHOM KHUCIIOTHI.
[Ipumenenue cepHoi KucaoThel. Conu CEpHOM KUCIOTHI, KAYECTBEHHAS PEAKLMS Ha
cynbdar-uoH. HaxoxnaeHue cepbl U €€ COEIUHEHHM B TPUPOJIEC. XHUMHUECKOE



3arpsi3HEHHE OKPY’KAIOIIEeH Cpelbl COCIMHEHUSIMH cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 PEI0TBPAICHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIC CTENIEHU OKHUCIEHHUS. A30T, pacnpoCTpaHEHHUE B MPUPOJIE,
bu3nYecKue U XUMHIeCcKue cBoicTBa. KpyroBopot azora B mpupoje. AMMHUaK, €ro
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOJyuyeHue U npuMeHeHue. Conu aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHe, (U3MYECKUE U XHUMHYCCKUE
CBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenupuIecKue).
Hcmonp3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MHMHEPAIbHBIX
ynoopeHuil. XuMu4ecKoe 3arpsi3HeHHE OKPYKalollel cpe/ibl COeTMHEHUSIMHU a30Ta
(KUCTIOTHBIE NOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEéMoB). Docdop,
ajtoTponHele Moaudukauuu (ochopa, (pU3MUECKUE MU XUMHUYECKHUE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnons3oBanue GocdartoB B KauecTBE MUHEPAIBHBIX YI00OPEHUH.

O6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHM  OKHUCJICHUS.  YTJepoid,  auIOTPOIIHbIE
MOAU(UKAIINKA, PACIPOCTPAHCHUE B TpUpoae, (U3HUYECKHE U XUMHUYCCKHEC
cBoicTtBa. Ancopouus. Kpyrosopot yriepoaa B npupojse. Okcuabl yriepoja, ux
bu3nueckue W XUMHUYECKHE CBOMICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIy4YeHUE U TMPUMEHEHHE. DKOJOTUYECKUE MPOOJEMBbI, CBSI3aHHBIE C OKCHIOM
yriaepoaa (IV), rumore3a riao0anbHOrO MOTEIJICHUS KIWMaTa, MNapHUKOBBIN
addekt. YronpHas KuciaoTa U €€ coyu, uX Pu3nuecKkue U XMMUYECKHUE CBOMCTBA,
MOJIy4eHUE W TpuMeHeHne. KadecTBeHHass peaknus Ha KapOOHAT-HOHBI.
Hcnonb3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, TTPOMBIIINIEHHOCTH M CETHCKOM
XO34MCTBE.

[TepBoHaYaTbHBIE TTOHATHS 00 OPTaHUYCCKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriepoza (MeTaH, 3TaH, dTUJICH, alleTUIICH, STaHOJ, TJIIIEPUH, YKCYCHAsI KUCIIOTa).
[IpupogHbie HMCTOYHUKU YTIEBOJAOPOAOB (yrojib, MPUPOJIHBIN Ta3, HEDTH),
MPOJYKTHI WX TmepepaboTku (O€H3MH), UX POJb B OBITY U TPOMBIIIICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: KUpax, OeNKkax, yrieBojax — U ux
poiii B OKM3HM YeJOBeKa. MaTepualbHOE€ CIWHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCTMHCHHUM.

KpemHunii, ero ¢usnueckue W XUMHYECKHE CBOWCTBA, TMOIYYCHUE U
npumeHenue. CoenuHeHHs KpemMHHs B mpupone. OOmme mnpeacTaBieHus 00
okcune kpemaus (I1V) u kpemaueBor kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
OBITYy, B TIPOMBINIUICHHOCTH. Ba)KHEWIINe CTPOUTEIbHBIC MaTepHAIIbl: KepaMuKa,
CTEKJIO, LIEMEHT, OeToH, Xkene300eToH. [Ipobiembl 6€30MmacHOr0 MCIOIb30BaHUS
CTPOUTEIHHBIX MATEPHAJIOB B MIOBCETHEBHON KU3HHU.



Xumuueckuui Ikcnepumenm:

U3y4eHue 00pa3lO0B HEOPraHUYECKHX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpaKaIHUe (PU3NUYECKHE W XUMHUYECKHE CBOMCTBA
rajJoreHOB M HUX COCIUHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHHE C 0Opa3llaMu XJIOPUAOB (TaJOre€HUIOB), O3HAKOMIJICHHE C
oOpasulamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BHJICOMATEpUAIIOB), HAOJIOAEHUE Mpoliecca OOYyIIIMBaHUs caxapa IoJ| JehCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBhI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUeCTBEHHON peaKIK Ha Cyibdar-
WOH W HaOJIOJieHHuEe NpHu3HaKa €€ MPOTEeKaHUs, O3HAKOMJICHUE C (PU3UYECKUMU
cBoiicTBaMu a3ora, ¢ochopa U HUX COCIAUHEHHH (BO3MOXKHO MCIOJb30BaHUE
BHJICOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOpPHBIX YIOOpEHUH, MOJyYeHUE,
coOupaHue, pacrno3HaBaHUE U W3YYCHUE CBOMCTB aMMMakKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIMid Ha MOH aMMOHHS U (pocdar-uoH u u3ydyeHue Npu3HaAKOB
UX IPOTEKaHHUsI, B3aMMO/ICVICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YCHUE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIICCTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJyudeHHue, coOupaHue, pacro3HaBaHUE M U3y4YeHUE
CBOMCTB YIJIEKHCJIOTO ra3a, MPOBE/ICHUE KauyeCTBEHHBIX peakluil Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YYEHHE TMPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MNPOAYKIIMEH CHUJIUKATHOM MPOMBIIIICHHOCTH, PEIICHHE HSKCIEePUMEHTAIBHBIX
3a7a4 1o TeMe « BakHeunme HeMETAIUTbl U UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHUKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u crpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBS3b U
METAJJIMYECKass ~ KpPUCTA/UIMUECKass  pPelIETKa.  DJIEKTPOXUMUYECKUH  pAll
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mme
CrocoObl TIONy4eHUs MeTauioB. [loHATHE O KOPpPO3WU METAIOB, OCHOBHBIE
criocoObl 3amuThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ UX MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie MeTamel: nonoxeHue B [lepuoanyeckon cucremMe XMMHYECKHUX
sanementoB JI. M. MenpaeneeBa, CTpO€HHME MX aTOMOB, HAaXOXJCHUE B MPUPOIE.
dusnyecKkue U XMMHUYECKUEe CBOMCTBA (Ha mpumepe HaTtpus U Kanus). OKCUasl 1
TUAPOKCUIBI HaTpusi W Kauus. [IpuMeHeHHe IIeIOYHBIX METAUIOB U HX
COEJIMHEHUM.



[llemoyHO3eMeIbHBIE METAIbl MarHud W KajJdblIMH: TOJIOKEHHE B
ITepuoanueckon cucreme xumuueckux aneMeHToB JI. 1. MenneneeBa, crpoenue
MX aTOMOB, HaX0XJEHUE B Npupoe. PU3NUEeCKUEe U XUMUUECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TTo10keHue B [leproindeckoil CuCTeMe XUMHYECKUX JIEMEHTOB
. . MenpneneeBa, CTpoeHHE atoma, HaxXOXAeHWE B mpupoae. Dusumueckue u
XUMUYECKHAE CBOMCTBA aTtOMUHMSI. AM(POTEPHBIE CBOMCTBA OKCHIA U THAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MengeneeBa, CTpOEHHE aToOMa, HaXOXKJAeHUE B Tpupoac. Puzmyeckue Hu
XUMHYECKHE CBOMCTRA kene3a. OKCUIbI, THAPOKCUIBI M con xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE ¢ oO0pa3llaMd METAJIOB W CIUIABOB, HX (DU3NYESCKUMU
CBOMCTBaMH, H3y4Y€HHE  pE3yJbTATOB KOPPO3UM  METAIIOB  (BO3MOKHO
WCIIOJB30BaHUE BHJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHJA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  HCIIOJIb30BAaHHE  BHJICOMATEPHAIIOB), TMPHU3HAKOB  IMPOTEKAHUS
KAaYECTBCHHBIX PEAKIIMKM HA WMOHBI: MAarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xeneza (1), mequ (11), HaOMrOIEHNE U OMMICAHUE MPOIECCOB OKPAIIUBAHUS
IJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BAaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 1o TeMe «Baknenime
METAaJIJIbl U UX COCAMHCHUS.

XHUMHUS M OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B IOBCEAHEBHOW >KM3HM 4YeJoBeKa. besomacHoe
WCIIOJIb30BaHNE BEIIECTB M XMMHYCCKUX peakiuii B ObITy. IlepBas momoinp npu
XAMUYECKUX 05KOTaxX U OTPABJICHUSX.

XHUMHUYECKOE 3arps3HCHHE OKpYKaromehH cpeanl (MpeaeiabHas I0myCTUMast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xumMuu B penieHun dK0JIOrHYeCKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpaslioB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHabl).

Mexcnpeomemmnoie ceasu

Peanuzanusa MeXnpeaMeTHBIX CBA3€M MpPU HM3YYEHHM XUMUH B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMHUX €CTECTBEHHO-HAYYHBIX



MOHATUH, TaK U MOHATHUH, SBJISIOIIMXCS CUCTEMHBIMH /Ui OTAEJBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IIMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(pUKANMs, TEePUOANIHOCTh, HAOIIOICHUE,
DKCIIEPUMEHT, MOJCIUPOBAHNE, HW3MEPEHHE, MOJENb, SBIICHHE, ITAPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIHI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOMBI, PAJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUYCCKUN 3apsl, MPOBOJIHHUKH,
MOJyIPOBOJIHUKH,  AUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITNYECKast
pemeéTKa, CruiaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHs, KOCMHUYECKOE
MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npIxaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpEeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
M0JIE3HBIE UCKOIAeMbI€, TOTUIMBO, BOJAHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUA

JINYHOCTHBIE PE3YJIBTATBHI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0Opa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4EeOHOH H
BOCHUTATEIILHON JAEATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUMCKUMHU
COLMOKYJIbTYPHBIMA M JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, NPUHATHIMU B
oOIecTBe MpaBUJIaMd W HOPMaMH TIOBEJEHUS M CIOCOOCTBYIOT IIpoOIleccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINK 00YUYaIOIIUXCS.

JIM4HOCTHBIE ~ pe3yJbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYalOIIUXCS
PYKOBOJICTBOBATbCSI CUCTEMOW MO3WTHBHBIX [IEHHOCTHBIX OpHUEHTAUIUM U
pacIIMpEeHUE OIbITA JICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

LIEHHOCTHOI'0 OTHOLLIECHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
Y HAy4YHOMY HACJIEAUI0, NOHMMAaHUs 3HAYEHUs] XMMHUYECKOM HAayKd B IKU3HU
COBPEMEHHOI'0 OOIIEeCTBa, CIIOCOOHOCTH BJIAAETh JOCTOBEpHOM HH(pOpMaluei o
MEPEIOBBIX JOCTHXKEHUSX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpasKAaHCKOT0 BOCITUTAHMSI:

MPEJICTABJICHUSI O COLUUAIBHBIX HOPMaxX M MpaBWwiIaX MEXIMNYHOCTHBIX
OTHOIIICHUHN B KOJIJIEKTHUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM EATENbHOCTH TMpHU
BBITIOJIHEHUHM YYEOHBIX, TO3HABAaTEIbHBIX 3a/]a4, BBIMIOJHEHUH XHWMHUYECKHUX
HKCTIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecCe€ ITOM y4EOHON NESITEIBbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IMIOBEAECHUE W TOCTYIIKM CBOMX TOBApUIIEH C TMO3UIMUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUSI TIOCIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHPOBO33PEHUYECKUE TIPEJICTABICHHUSI O BEUIECTBE M XMMHUUYECKOW PEaAKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU W COCTABJISIONIUE
OCHOBY 11 TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJbI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3THUX 3aKOHOMEPHOCTEM;

MM03HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUM IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HABATENbHON, WH()DOPMAITMOHHOM M YUTATENbCKOM KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIbHONM paloThl C Yy4eOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYPOH, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMaAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI00O03HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €caMOOOpa3OBaHWIO, TPOCKTHOM ©  HCCIIEIOBATEIHCKON
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTU W YPOBHS OOyUEHHS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHHUE IICHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKH Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHHWE TOCICICTBUUA W
HETMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJs, HAPKOTUKOB, KypEHUs),
HEOOXOJMMOCTH COOMIOJICHUs] TpaBui 0€30MacHOCTH TIpU  OOpallleHud ¢
XUMHUYECKUMU BEILIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpEC K MPAKTUYECKOMY M3Y4YEeHUI0 Tpodeccuil U Tpyaa pa3uyHOTO poja,
YBaXKEHHUE K TPYLy M peE3yibTaTaM TPYIAOBOM IEATEIBHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHHUs TMPEJAMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHUBUyaJIbHON TPAEKTOPUU MPOJAOHKEHHUST 00pa30BaHuUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCcrenHon npodeccuoHaaIbHON IeITENbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGHECCUOHANIBHON CPEJIE;

6) 3K0JI0OrNYecKOro BOCIIMTAHUS

HKOJIOTMYECKH 11€JIECO00pa3HOE OTHOIICHUE K MPUPOJE KaK HCTOUYHHUKY
JKW3HU Ha 3emJie, OCHOBE €€ CYIeCTBOBAHUSI, IOHUMaHUE IIEHHOCTU 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYecCKOMY M TICUXHMYECKOMY 370pPOBBIO, OCO3HAHHE IEHHOCTH COOJIIOICHUS
npaBuiI 0€30MACHOTO MOBEICHUS TTPU padOTe C BEIIECTBAMH, a TAKKE B CUTYAIIHSIX,
YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pELICHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl IIOBBILIECHUS
YPOBHSI  DKOJIOTUYECKOW  KYJbTYphl, OCO3HaHHUS TJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEeM M TMyTell HUX pelIeHUs MOCPEACTBOM METOAOB XHUMUH,
AKOJIOTUYECKOTO MBIIIJICHUS, YMEHHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIIbLHOM,
KOMMYHUKAaTUBHOMN U COLMAIHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B coctaBe MeTanpeAMETHBIX peE3yJbTaTOB BBIICISAIOT 3HAYUMBIE JUIsS
dbopMUpOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TIOHATUS (3aKOH, TEOpHs,
MPUHIINI, TUIIOTE3a, GaKT, CUCTEMA, MPOIECC, IKCIIEPUMEHT U JIPYroe.), KOTOpbhIe
HCIIOJB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MpeAMEeTax U IO3BOJISIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMHPOBATH MPEACTABICHUE O IEJIOCTHOMN



HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IEUCTBUS (IT03HABATEIIbHbIE,
KOMMYHUKATHUBHBIE, PETYJISATHUBHBIE), KOTOphIE 0OecneurnBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Yy4eOHOM
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiiCTBUS

Bba3oBble JJoruueckue JeMicTBUA:

YMEHUSI MCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XMMHUYECKHX TMOHATHNA (BBIAEIATH WX XapaKTePHBIE
MIPU3HAKHN, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTUMU TOHSATHSMH), HCIIOIH30BAThH
TIOHATHS 711 OOBSICHEHUS OTJIEIBHBIX (J)AaKTOB M SBJICHH, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIaCCU(PUKALMM XUMHUYECKUX BEIIECTB M XMMHUUYECKHX pPEaAKIUH,
yCTaHaBIMBATh MPUUYMHHO-CIICACTBEHHBIE CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHIYKTUBHBIE, NCTYKTUBHBIC, IO aHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHSTh B TIPOllECCe TMO3HAHUA TOHATHS (NPEAMETHBIE U
MeTaIpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCIIbHBIC MPEACTABICHUS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XUMHUYeckas (opMmylia W YypaBHEHUE
XUMUYECKON PEAKIUU — MPH PEIICHUN YIeOHO-TT03HABATENBHBIX 3a7a4, ¢ YIETOM
TUX MOJIETBHBIX MPEJICTABICHUN BBISBIISITH U XapaKT€PU30BaTh CYIIECCTBEHHbIE
MPU3HAKN W3Y4aeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBEISIBIIATH ~ OOIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICACTBEHHBIC CBS3HM U
MPOTUBOPEYHS B MU3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

Ba3oBble uccienoBarejabckue 1eHCTBUA .

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KAadeCTBE OCHOBBI i (POPMUPOBAHHUS THIIOTE3BI TIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKIECHU;

MPUOOPETEHUE ONbITa IO TUIAHWUPOBAHWIO, OPTaHU3AIMK W TIPOBEICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOIomaTh 3a XOJO0M IIpoliecca,
CaMOCTOATENLHO MPOTHO3UPOBATH €r0 Pe3yJbTar, (GOPMYIHUPOBATH 0000IIECHUS U
BBIBOJIBI TI0 PE3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIICIOBAHUS, COCTABIATh OTUET
O MpoJIeNITaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIIHIO
pa3TUYHBIX BUIOB U (HOPM MPEJACTABICHUS, OJIYyIaeMYI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4HO-TIOMyJIIpHAsT JUTEpaTypa XUMHUYECKOTO COJEpXKaHUSA, CIPABOYHBIC
nocobus, pecypcsl MHTepHETa), KPUTHYECKH OIICHHUBATH IPOTHUBOPCUYHMBYIO M
HEJIOCTOBEPHYIO MH(POPMAITHIO;



YMEHME NMPUMEHATh PA3IUYHbIE METOJbI U 3aIlPOChl NPU IOUCKE U OTOOpE
MHPOpMAllMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIs BBIITIOJHEHUS
y4€OHBIX U MO3HABATEJIBHBIX 33/1a4 ONPEJEIEHHOTO TUIIA, IPUOOPETEHUE OIbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJICHUE KYJIbTYpOIl aKTUBHOT'O MCIOJIb30BAHUS PA3IMYHBIX OUCKOBBIX CUCTEM,
CaMOCTOSITENILHO BbIOMpaTh ONTUMAJIbHYIO (POpMY MpEACTaBICHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh pEIIaeMble 3alaydl HECIOXHBIMU CXEMaMH, JuarpaMMaMi,
npyrumu popmamu rpauku ¥ UX KOMOWHAIUSMU;

YMEHUE UCIOJIb30BaTh M AaHAJIM3UpOBaTh B IHpouecce Yy4eOHOH U
UCCIIEIOBATENLCKON NIEATEIbHOCTH MH(POPMAIMIO O BIUSHUHU MPOMBIIUICHHOCTH,
CEJIbCKOI0 XO34MCTBA M TPAHCIOPTa HA COCTOSIHME OKpYXKaroIled HPHUPOIHOM
CpEIBl.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe yueOHbIe JeHCTBUS:

YMEHHUs 3aJlaBaTh BOINpPOCHI (B XOJe Juaiora W (WiM) JIUCKYCCHUHU) TIO
CyLIeCTBY  OOCyXJaeMol  TeMbl, (OpPMYJIUpOBAaTH CBOU  IPEIJIOKECHHUS
OTHOCHUTEJBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

YMEHUS  NPEJICTaBIATh  IOJYYECHHBIE  pe3yJibTaTbl  IIO3HABATEJIBHOM
NEATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTaX; JeJaTh MpPE3CHTALUIO
pE3yNbTATOB BBIMNOJHEHUS XMUMHYECKOTO HKCIIEPUMEHTa (J1a0OpaTOPHOIO OIbITa,
71a00paTOpHOI pabOTHI [0 UCCIEAOBAHNIO CBOMCTB BEIIECTB, yUEOHOIO IIPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
NO3HABATEIbHOM M MCCIEOBAaTEIbCKOM  JACSATENBHOCTH MpPU  PELIECHUU
BO3HMKAIOIIMX TPOOJeM Ha OCHOBE Yy4yé€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3uuui (o0cyXaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIUS
COBMECTHBIX JCHCTBUM, OIpPEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHS:

YMEHUE CaMOCTOSITENIbHO OMNPENEsATh LEIN JAESITeNIbHOCTH, IUIAHUPOBATh,
OCYILIECTBIISAITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTbHOCTh, BBIOUpaTh Harbosee 3(pheKTUBHBIC CIIOCOOBI pelieHusl yUeOHbIX U
IIO3HABATEJIbHBIX 33Ja4, CaMOCTOSTEIBHO COCTAaBJIATh WIH KOPPEKTHUPOBATH
MIPEUIOKEHHBIM aJITOPUTM JEHUCTBUW NPU BBIIIOJHEHUU 33JaHUM C YYETOM
MOJIYYeHHUs] HOBBIX 3HAHUU 00 M3y4daeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOTO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITI0JIB30BAaTh U aHAIIM3UPOBATH KOHTEKCTBI, IPEAJIAracMbl€ B YCJIOBUU 33IaHUN.

MNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIBHOrO
cCoJlep>KaHMs, YCTAHOBJIEHHOrO JaHHOM ¢enepaibHOM paboyeil mnporpaMMon,
BBIJIETISIIOT: OCBOEHHBIE OOYYAlOIIMMUCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI



neucTBul, crnenuduueckue IS IpeaMeTHOM oOjacth  «XUMHUS», BHUJIBI
NEATEIbHOCTH IO  TOJYYEHWIO HOBOTO  3HAHUA, €ro MHTEpIpeTaluu,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIIUsIX.

K xoHIy 00yueHus B 7 kJjacce MpeIMETHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e PACKpBIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IMOHSATUN: aTOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEUIECTBO, CJIOXKHOE BEIECTBO, CMECH
(oIHOpO/IHAsT M HEOJAHOPOHAs), BaJIGHTHOCTh, OTHOCUTEIIbHASI aTOMHAs U
MOJIEKYJSIpHAs ~ Macca,  OKCHJ,  KHCIIOTa,  OCHOBaHHUE,  COJb;
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSTH ATH MOHATHSI IPY OMUCAHUU BEIIECTB U UX MPEBPAIICHUH;

e HCIMOJb30BaTh XHUMUYECKYIO CHUMBOJMKY JUIsI COCTaBieHHS (opmyll
BEIIIECTB;

e OIpENEATh BAJICHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MIPUHA/JICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAMHEHUN 10
dbopmynam;

e packpbiBaThb cMbIci [lepuomnueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJAUYECKON 3aBHCUMOCTH CBOWCTB
XUMUYECKUX JJIEMEHTOB OT MX MojoxxeHus B Ilepuogmyeckoid cucreme,
3aKOHOB  COXPAaHEHUsI MacChl  BEIIECTB, IMOCTOSIHCTBA  COCTaBa,
aTOMHO-MOJICKYJISIPHOTO YUCHHUS;

e OINKCHIBATH U XapakTepu3oBaTh TabiuuHyro ¢opmy Ilepuonndeckoi
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iuyaTh TMOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y, manbie u
OOJBIINE TIEPUOBL;

e BBIUKCIISITh OTHOCUTEIBHYIO MOJEKYJISIPHYIO Maccy BEIIECTB, MaCCOBYIO
JIOJTF0 XMMHUYECKOT0 3JIeMEeHTa 10 (hopMyJie COSTUHECHMUS;

e MPHUMEHATH OCHOBHBIE ONEPALMU MBICIUTEIBHOU NESITEIbHOCTH — aHAIU3
U CHUHTE3, CpaBHEHHE, 0000IIEHHEe, CHCTeMaTH3aIlio, KiacCcu(uKaIuio,
BBISIBJICHUE MPUYUHHO--CJIECACTBEHHBIX CBA3EH — ISl U3YyUYECHUSI CBOICTB
BEIIECTB M XUMHUYECKUX PEAKIHM, €eCTeCTBEHHO-HAYYHBbIE METOJIbI
MO3HAHUSI — HAOJIIOJICHHE, W3MEpPEHHe, MOJCIUPOBAHHUE, SKCIEPUMEHT
(peasibHBIN U MBICIICHHBIN );

e CIIEIOBATh MpaBUJaM  TMOJIB30BAHUS ~ XUMHUYECKOM  MOCYIOM W
7a00paTOpHBIM  O0OpYJOBaHMEM, a TakKXKe IMpaBWJaM OOpaIleHUS C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSMU TI0 BBINOJHEHUIO
Ja00paTOPHBIX XUMHUECKUX OTIBITOB.



K koHIy oOyuenus B 8 kyiacce npeMeTHbIE PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKHUX MOHSATUWA: aTOM, MOJIEKYJa,
XUMHUYECKUNA 3JIEMEHT, MPOCTOE BEILIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI ATOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHE, COJIb, 3JIEKTPOOTPULATEIBHOCTb, CTEIICHb
OKHUCIICHUS, XUMHUYECKasl peaKius, KiIacCUPUKALUS pEaKiuil: peakiuu
COCIMHEHHUS, pPEaKUWU pPa3jOoKEHUsA, pPEAKUUU 3aMEIIECHUs, pPeaKkUuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIMH, TEIII0BOU Ah(EKT peakiuu,
AIpO aTOMa, HJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUyC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BeEIleCTBa
(MporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHA U
MPUMEHSTh 3TU OHATHUSA MPU OMMUCAHUU BEIIECTB U UX MPEBPALLICHUII;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUI COCTaBJICHHS (HOPMYT
BEIIECTB U YPABHCHUN XUMUYECKUX PEAKIUN;

OTIPEJIENISATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCy COEIWHEHUU IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHas M HOHHAas) B
HEOPTaHUYECKUX COCTUHEHUSX;

packpeiBath cmbica Ilepuommueckoro 3akona [ WM. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKON 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJioxkeHus B llepuonuueckoil cucreme,
3aKOHOB COXPAHEHMsSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYE€HUSsI, 3aKOHAa ABOTrajipo;

ONMKCHIBATh M XapakTepu3oBaTh Tabmuunyio ¢dopmy [lepuoanueckoii
CUCTEMbl XHMMHUYECKUX OJJIEMEHTOB: pa3iu4aThb I[OHATHS «TJIaBHas
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maneie u
OoJbIIME TEPUOJbI, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHnneneeBay C€ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB
XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij slpa, 00Ilee YUCIIO dJIEKTPOHOB
U pacrpeeieHle UX Mo 3JEKTPOHHBIM CIIOSIM);



KJIacCU(UIIMPOBATh XMMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMHUYECKUE PeaKIuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHMH
BEIIIECTB, 10 TETUIOBOMY (D deKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKIasi OMUCAHUE MMPUMEPaAMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TPOTEKAHUS XUMUYCCKUX TPEBPAIICHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHUYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHUCTeMAaTHU3aIuio, KIIacCU(PUKAIIUIO,
BBISIBJICHUE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJI1 U3y4YEHHUs CBOMICTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, €eCTEeCTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINM U MBICIICHHBIN);

ClIeIoBaTh  NpaBWIaM  TMOJIb30BAaHUSA  XMUMHYECKOM  TMOCYIoMl U
7abopaTOpHBIM 000pY/IOBaHMEM, a TaKXKe IMpaBUiiaM OOpallleHUus C
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIIUSAMH 110 BBHITIOJHEHUTO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TONYYCHUI0O WU COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHOM MAacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB IMIEIOYEH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;rakmyc, dheHondraient, METUIIOPAHXK U JIPYTHUE).

K xonIy oOyuenus B 9 kjiacce npeIMeTHbIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbhIBATh CMBICI OCHOBHBIX XHUMHUYECKUX TMOHATHM: XUMWYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCIICHUS, XUMHUECKasl pPeaKlsi, XUMUYeCKasi CBS3b, TEIIOBOU 3PdeKT
peakuuu, MOJb, MOJISIpHBIM ~ 00BEM,  PAcTBOp,  BJIEKTPOJIMTHI,
HEDRJIEKTPOJIUTHI, AJEKTPOJIUTHYECKAS IUCCOLUMALMS, PEAKIUA HOHHOTO
oOMeHa, Karauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTUMbIE PEaKLMHU, OKHUCIUTEIIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKHCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTaHOBIICHHUE,



aIIOTpONus, aM(pOTEPHOCTh, XUMUYECKas CBA3b (KOBAJICHTHAs, MOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOW peakUuuu, MPEeAeiabHO OMyCTUMAas
xoHuenTpaus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU NOHATHS MPU OMKMCAHUY BELIECTB U UX MPEBPALLICHUII;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (Gopmy
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PA3IUYHOTO COCTaBa, MPUHAICKHOCTh BEHIECTB K
ONpeNeIEHHOMY KJIAcCy COEIUWHEHUU 1o ¢opmyrnam, BHUJ XUMHYECKOU
CBs3M (KOBaJCHTHAs, MOHHAsA, MeETauIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUI KPUCTATUTMYECKOU
PELIETKN KOHKPETHOT'O BEILIECTBA;

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paziuyaTh TMOHATUS «TJaBHasg mnoarpynmna (A-rpynmna)» M «modoyHas
noarpymnmna (b-rpynma)», manbie u  OONbIIME MEPUOJABI, COOTHOCHUTH
0003HaueHUsl, KOTOpbIE HMEIOTCS B TEPUOJUYECKON Taliuie, ¢
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHHUSI  aTOMOB  XMUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacrpenieieHde HMX 10 DJIEKTPOHHBIM  CIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHUI B
npezenax MaJblX NEPUOJIOB M TIaBHBIX MOATPYHN C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YKMCIy UM COCTaBY YYAaCTBYIOIIMX B PEAKIHUH
BEIIECTB, MO TEMIOBOMY 3(PGEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHUS
XUMHUYECKHUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIUDUUECKHE XUMHUYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIECTB, MOJITBEPXKIAs OIMHUCAHUE
npuMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHUW COOTBETCTBYIOLIUX
XAMUYECKUX PEAKIIHI;

COCTaBJIAITh YPaBHEHUS DJEKTPOJIUTHYECKOW JIUCCOLMAIIMU  KHCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUs PEAKLMKA HOHHOIO
oOMeHa, ypaBHEHUSI pEaKlMii, TOATBEPKAAOIIUX CYIIECTBOBAHUE
TEHETUYECKOM CBA3U MEK/y BELIECTBAMU PA3JIMYHBIX KJIACCOB;



pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKITHMA
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OajaHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTEKAHUS XWMHUYECKHX TPEBPAIIEHUH B Pa3TUIHBIX
YCIOBUSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOrO JJIeMEeHTa 1o (dopmyie
COEMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEAKITNN;

coONM0JaTh  MpaBWja  MOJb30BAaHUWA  XHMHYECKOW  MOCYAOH H
JabopaTopHbIM 00OpyJOBaHHMEM, a Takke TMpaBuia oOpameHus ¢
BEIICCTBAMH B COOTBETCTBUM C HHCTPYKIHMSIMH IO BBITIOJHEHUIO
7a00paTOPHBIX XHMHUYECKHUX OIBITOB IO TOJYyYEHHUI0O U COOMpPaHUIO
ra3o000pa3HbIX BEUIECTB (aMMHUaKa U YTJIIEKHUCIIOro ras3a);

OPOBOJUTh  PEAKIUM, TOATBEPXKIAIOINIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM MMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonart-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIbHON JEATEIbHOCTH — aHaIHU3
U CUHTE3, CpaBHEHHE, OOO0OIIEeHNEe, CHUCTEMATU3alMI0, BbISBICHHE
MPUYUHHO-CJICACTBEHHBIX CBS3€H — JUIA W3Yy4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOMOIeHNE, M3MEpPEeHHe, MOJCTUPOBAHUE, DKCIEPUMEHT (peajbHBbId U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U JuaexkTpoHHbIe (HU(pPOBbHIE)
KoHTpoJibHbIE IIpakTH4eckue
n/n . TeM NPOrpaMMBbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
I1 ¢ i
1 DEAMCT XHMII I METOARL €€ 4 POII https://resh.edu.ru/subject/29/
W3y4YeHUs
5 CrpoeHue BEemecTB U uxX 5
arperaTHbIe COCTOSTHUSA
3 CwmecH BeliecTB, X COCTaB
4 ®dusnyuecKkue IBJICHUS B XUMUU
C . X .
5 OCTAB BEMECTD. AHMIHECKHE 5 1 POUI https://resh.edu.ru/subject/29/
3HAaKU ¥ POpMYIIBI
IIpocTeie BemecTBa 4
CI10KHbI€ BEIIeCTBA 11 1
OBUIEE KOJIMYECTBO YACOB I10 34 ”

[NPOTPAMME



https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/

8 KVIACC

KosunyecTBo 4acoB
Ne HaumenoBaHue pa3iesioB U dueKkTpoHHbIe (LM POBbLIE)
KoHnTpoJubHbie IIpakTHYeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Pa3nes 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

' MPAKTUYECKOU JIESITEIbHOCTH https://m.edsoo.ru/7f41837c

YeJioBeKa

12 BemectBa 1 xuMuueckue 15 1 bubnnoreka IIOK

' peaxiuu https://m.edso00.ru/7f41837¢

Hroro o pasneny 20

Pa3nes 2. Baskneiimme npeacTaBUTe I HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 1 bubmuoreka [JOK

' 00 oKkcuaax https://m.edso00.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 1 bu6nuoreka [IOK

' 1 COJISX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 bubnmnorexka HOK

' OCHOBAHUSIX https://m.eds00.ru/7f41837c
54 OCHOBHBIE KJIACCHI 11 1 1 bu6nuoreka [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Paszgen 3. [lepuoanueckuii 3axoH u [lepuoguyeckas cucrema xumuueckux 3jaemMeHToB /. M. MengeneeBa. CTpoeHune aToM0B.

Xumuuyeckasi ¢cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE P€aKIuu

3.1 [lepnoauueckuii 3aKoH U 7

bu6nuoreka [IOK



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

IIepnoanueckas cucrema
XHUMHYECKHX dj1eMeHToB 1. 1.
Mennene-eBa. CTpoeHue atoma

https://m.edsoo.ru/7f41837¢c

XUMHYECKasA CBI3b.
3.2 OKHUCIUTEILHO- 8

BOCCTAHOBUTCIIbHBIC PCAKIITUN

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

4 15 bubmuorexa [JOK
IO https://m.edsoo.ru/7f41837c
b K
PesepBHOE Bpemst 3 u6mmoreka 110

https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME o8



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 1 bubmorexa HOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Wroro no pazueny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3zpnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE 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

ITOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KonuyecTBo yacos
Ne JIeKTPOHHBbIE U(PPOBHIE
1w/ Tema ypoka Beero Kontpoabnbie IIpakTuyeckue 06pazoBaTebHBIE pecypehl
padoThI padoThI
1 [Ipenmer xumuu 1 POII:
https://resh.edu.ru/subject/lesson/1521/main/
5 SIBrieHus1, MPOUCXOIALINE C 1
BEIIECTBAMU
3 Habnronenue u SKCiepuMeHT B 1
XUMHU
3HAaKOMCTBO C Ja00paTOPHBIM
obopynosanuem. [IpaBuna
4  TexHUKH O€30MaCHOCTU IPH 1
paboTte B KaOMHETE XUMUU
(;1aGoparopun)
5  Crpoenue BeliecTB 1
5 ArperaTHble COCTOSHUS 1
BELIECTB
7 Uucrsle BewecTsa u cMecH 1
8 T'a3oBble cmecH 1
9 MaccoBas 1011 paCTBOPEHHOTO 1
BElIECTBA
10 Pemenue 3agayd mo teme 1

«MaccoBasg nonsd




PacTBOPEHHOTO BELLIECTBAY

11

12

MaccoBas 105151 mpuMeceit

Hexortopsie criocoOsI
pazzaeneHus cMecen

13
14

JucTriutanms, uiam neperoHka

XUMHUYecKre 3JIEMEHTBI

15

16

17

18

Kontponbnas padotaza l u 2
4YeTBEPTh

Xumnueckue 3Haku. Tadnuna
XUMHYECKHUX d1eMeHTOB JI.1.
Menneneena

Xumuueckue GopMyIbL.
OTtHOcUTENbHBIC ATOMHAS U
MOJIEKYJIIpHAs MacChl

Xumuaeckue GopMyIIbl.

OrtHOCUTENbHBIC aTOMHAS U
MOJICKYJISIpHAss MaCChL

19

20

21

Meranibsl

[IpencraBuTenn MeTamIoB
(Ypok — yueHnueckas
KOH(DepeHIIHsI)

Hewmeramsl

POII:
https://resh.edu.ru/subject/lesson/1607/start/

[IpencraBurenu HEMETAIIOB

22 (Ypok — yueHHUecKas
KOH(pepeHIIHsI)
93 BanentHocTh POIILI:

https://resh.edu.ru/subject/lesson/1520/start/




24

OKCcUabl

[IpencraBuTenu okcuaoB (YpoK

25
— y4eHU4ecKasi KOHpepeHIINs)
26  Kucnotsl
97 [IpeacraBuTenu Kuciaot (ypok
— y4eHU4ecKasi KOHpepeHIINs)
98 OCHOBaHI/IjI. [IpencraBurenu
OCHOBaHUI
29 Comm
30 [IpencraButenu coneit (ypok —
ydeHHnuecKasi KoHpepeHus)
31 Knaccudukamms
HEOPraHMYECKUX BEIIECTB
32  HroroBas KOHTpOJbHASA paboTa 1
AHanu3 KOHTPOJIBHOI paboThI.
33 TloaeneHue UTOroB y4eOHOTO
roja
34  PesepBHOE Bpems 2
8 KJIACC
KoumnuectBo yacos DJIeKTPOHHbIE
Ne uugposbie
/i Tema Ypoka Beero KOHTpo.}IbHLIe HpaRanecmle 06pa3OBaTeJILHLIe
padoThI padoThI pecypenr
[Ipenmer xumuun. Ponp XuMuu B KU3HU 1 but6mmorekxa [IOK

yeJioBeKka. Tea 1 BellecTsa

https://m.edsoo.ru/ff0d210c



https://m.edsoo.ru/ff0d210c

bubnunoreka LIOK

2 IT
OHSITHE O METOJ[aX IMO3HAHUS B XUMHUHU https://m.edsoo.ru/ffod227e
ITpaktuueckas padota Ne 1 «I[IpaBuia paboThl
3 B J1a00OpaTOpuu U MPUEMBI OOPAILICHHUSI C bubmorexa [JOK
PATOP P path https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYTI0OBAHUEM)

4 Yucrtele BemecTBa u cMmecu. CriocoObl bubnunorexa LIOK
pas3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padora Ne 2 «Pa3aenenue

5) cMecel (Ha mpuUMepe OYMCTKU MTOBAPEHHOM bubmmorexa [JOK

puMep P https://m.edsoo.ru/ff0d28c8
COJIN)»
6 ATOMBI 1 MOJICKYJIBI bubmorexa HOK
4 https://m.edsoo.ru/ff0d2a6c

7 XHUMHUYECKHUE JIEMEHTBI. 3HaKH (CUMBOJIBI) bubnuoreka [IOK
XUMHUYECKHUX IJICMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTbie U ClIOXKHBIE BEIIECTBA bubmmorexa [IOK

P B https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUCHUE brbmmorexa [TOK

YA 7 https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBA BEILIECTB.

10 Xumnueckas popmyna. BaneHTHOCTh aTOMOB bubmmorexa LIOK

pMy:a. https://m.edsoo.ru/ff0d2eae
XUMHUYECKHUX AJIEMEHTOB

11 OTtHOcCuTENbHAs aTOMHAs Macca. bubnuotexa [JOK
OTtHocuTenbHAasE MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c

12 MaccoBas 1011 XMMHYECKOTO 3JIEMEHTa B but6mmoreka [IOK
COECTMHEHNH https://m.edsoo.ru/ff0d350c

13 KonunuecTtBo BemiectBa. Mosb. Mosnsipras bubnmnoreka [JOK
Mmacca https://m.edsoo.ru/ff0d5230

14 du3nyeckrue U XUMHAYECKUE SBICHMS. bubnunorexa LIOK



https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230

Xumnueckas peakuus. [Ipusnaku u ycnosus
IIPOTEKAaHUs XUMUUYECKUX peaKkIui

https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3al6

15 KontposbHas padoTa 3a 1 ueTBepThH
16 3aKOH COXpaHEHUs1 MacChl BELIECTB. bubmmoreka [JOK
XHUMHUYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
17 BrrunciieHus KoaudecTBa, MacChl BEIISCTBA bubnunorexa LIOK
10 YPABHEHUSIM XMMHYECKUX PEAKIUN https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMHUUECKUX peakiuuit
18 (coemuHeHUs, Pa3TIOKECHHUS, 3AMEIICHHS bubmmorexa LIOK
A P ’ - ’ https://m.edsoo.ru/ff0d3f34
obMmeHa)
M. B. JIoMOHOCOB — y4€HBbIii-
19 sHuukoneauct. O6o0IeHNE U bubmorexa HOK
H AT Hf https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3alHsl 3HAaHHHA
20 [IpoBepounas pabora o reme «Bemectsa u bubmmnoreka HOK
XUMUYECKHUE PEaKLIN» https://m.edso00.ru/ff0d4290
Bozmyx — cmechk razos. CocTaB Bo3ayxa.
21 KHCJ;}(I)XO — DJIEMEHT U TIPOCTOE Beﬂy;(CTBO brbmmorexa [TOK
post P - ’ https://m.edsoo.ru/ff0d448e
O3oH
OuznyecKkue 1 XUMUIECKHE CBONCTBA
22 KHCII0po/ia (peakliuy OKUCIIEHUS, TOPEHUE) bubmmorexa LIOK
poA 1 > TOP ' https://m.edsoo.ru/ff0d4614
ITousTHe 00 OKCcHIax
Crioco0bI MOTy4YeHUS KHCIOPO/Ia B
23 naboparopuu fn OMLIUJﬂerHOCTI/I Bubmmorexa [IOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoaa
TennoBoit 3 PexT XUMUIECKON peaKInu,
24 MOHSITHE O TEPMOXUMHUYECKOM ypaBHEHUU Bubmmorexa [IOK
p yp ’ https://m.edso00.ru/ff0d4790
9K30- M SHJOTEPMHUECKHUX PEaKIIUIX
25 TormumBo (HedTh, yroiabs U METaH). bubnuoreka [JOK



https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

3arpsi3HeHUE BO3/1yXa, CIIOCOOBI €T0
NPE0TBPALICHHS

https://m.edsoo.ru/ff0d4c4a

[IpakTuueckas padora Ne 3 o reme

bub6nmoreka [IOK

26 11 0
«roysetme i COUHpaHHe fucopona, https://m.edsoo.ru/ff0d4ae2
W3YYCHHUE €T0 CBOWCTBY
27 KonTtposbHas paboTa 3a 2 4eTBepTh
Bonopoa — 3ieMeHT B IPOCTOE BEIIECTBO.
P P bubnuoreka [IOK
Haxoxaenue B npupoje. Pu3ndeckue u
28 . https://m.edsoo.ru/ff0d4ddo
XUMHYECKHE CBOMCTBA BOJIOPO/IA. https:/m.edsoo.ru/ffod4ddo
[TpuMmeHeHHe BOIOpOa T '
29 IToHsATHE O KHCIOTAX U COIAX bubsmorexa [IOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sI MoTydeHus BOAOPOIa B bubmmoreka [JOK
naboparopuun https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o teme
31 «ITonmyuenne u coOupanue Bogopoia bubmorexa [JOK
yi N p FOPO, https://m.edsoo.ru/ff0d4f42
U3YYCHUE €T0 CBOWCTBY
N bubnuoreka [{OK
2 M 7 . A
3 OJIApHBIN 00BEM Ta30B. 3aKOH ABOTAIPO https://m.edsoo.ru/ffod542e
Brrancienust 00bEMa, KOJIMUECTBa BEIECTBA
33 rasa 1o €ro U3BeCTHOMY KOJIMYECTB bubmorexa [JOK
. y y https://m.edsoo.ru/ff0d55a0
BEIIECTBA UK 00BEMY
Berunciienust 00bEMOB ra30B 10 YPaBHEHHIO
34 €aKIIMU Ha OCHOBE 3aKOHA 00BEMHBIX bubmorexa LIOK
pearh i https://m.edsoo.ru/ff0d5708
OTHOIIEHHUI ra30B
35 dusnueckue 1 XUMHIECKHE CBOMCTBA BOIBI bubmorexa [JOK
g https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonsitue 00 bubmuorexa [{OK



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a

WHJUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. HachleHHbIC 1
37 HEHACHIIIICHHBIE PACTBOPHL. MaccoBas 0 bubmmorexa [IOK
= p PPl A https://m.edsoo.ru/ff0d5b40
BEILIECTBA B paCTBOPE
[TpakTrueckas padota Ne 5 o Teme
38 «IIpuroroBieHne pacTBOPOB C OIPENEIEHHON bubmorexa LOK
P N B P p ) peAt https://m.edsoo.ru/ff0d5eba
MacCOBOMH J0JIeH paCTBOPEHHOTO BEIIECTBAY
39 [TpoBepounas pabota o treme «Kucnopos. bubmmorexa [JOK
Boaopoa. Boga» https://m.edsoo.ru/ff0d6342
OKcubl: cOCTaB, KiIacCU(UKAIINS, bu6nmorexa LIOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TomyueHnue u XUMHUYECKUE CBOKCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHMusI: cOCTaB, Kinaccuduxarms, bubmmoreka IIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyueHne n XuMU4YECKHE CBOMCTBA bubmmnoreka HOK
OCHOBaHHI1 https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccuduxarus, bu6nmnorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyuyeHue U XUMHYECKHE CBOMCTBA KUCIOT bubmorexa [JOK
i https://m.edsoo.ru/ffOdfee2
46 Conu (cpenHue): HOMEHKIIATypa, CoCOObI bubnuotexa [JOK
[IOJIy4EHUS, XMMUYECKUE CBOMCTBA https://m.eds00.ru/00ad9474
[TpakTrueckast paborta Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 33]1a4 110 TEME bubnuotexa [JOK

«OCHOBHBIE KJIACChl HEOPTaHUYECKHUX
COEIMHEHUIT»

https://m.edsoo.ru/00ad9b7c



https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
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/00ad9b7c

48 I'eneTnyeckas cBsIi3b MEXy KiaccaMmu bubmmoreka [JOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
bubnunorexa LIOK
49 O0001Ienne U cUCTEMATH3a 3HAHHMH
HHICHHE H CHETEMATHSALIA SHAHIH https://m.edso0.ru/00ad9ch?
bubnunoreka LIOK
50 K o 3 yerBe
OHTPOTILHAA pabota 3a 3 HETBEPTH https://m.edsoo.ru/00ad9ela
[TepBbIe MOMBITKY KIIACCUPUKAITUU
51 XUMHYECKHUX 31eMeHTOB. IloHsATHE 0 TpyIIIax buGnuorexa [IOK
) pyH https://m.edsoo.ru/00ad9ffa
CXOJHBIX DJIEMEHTOB
Ilepnomnueckuii 3axoH u Ilepunonuaeckas
52 CHfTeMa XUMHAYECKUX BJIeMeII;TOB pINn Y| bubmmorexa [JOK
T https://m.edsoo.ru/00ada52c
Mennenecena
53 TTepronst TIIIbL, TTOATPYIIIbI Bubmiorexa OK
PHOZBL TPY » TOATPYH https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. COCTaB aTOMHBIX SIZIEP. bubnnorexa [JOK
H30Tonml https://m.edsoo.ru/00ada342
CTpoeHue IeKTPOHHBIX 000I0YEK aTOMOB
55 anemeHToB I[lepuoanueckon cucremsl /1. U bubmorexa HOK
pHOn T https://m.edsoo.ru/00ada6bc
Mennaeneena
XapakTepucTuka XMMHUYECKOTO 3JIEMEHTa 10
56 €ro moJIoxkeHuIo B Ileproguueckoii cucteme bubnmorexa [IOK
proa https://m.edsoo.ru/00ada824
JI. 1. MenneneeBa
3nauenwne [lepuogmdeckoro 3akoHa st
57 pa3BuTUsA Hayku U npaktuku. J[. 1. bu6muoreka [JOK
MenpeneeB — y4€HbIN, [1€1ArOT U https://m.edsoo.ru/00ada96e
rpaKTaHUH
58 DIIEeKTPOOTPUIIATETLHOCTH aTOMOB bubnmnorexa [JOK

XUMHUYCCKHUX 3JICMCHTOB

https://m.edsoo.ru/00adaab8



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
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https://m.edsoo.ru/00adaab8

bubnunoreka LIOK

59 Mouuast xumideckas cBase 1 https://m.edsoo.ru/00adac34
60 KoBanieHnTHAas mOJIsIpHAs XUMHUYECKas! CBA3b 1 Bubmaorexa ITOK
p https://m.edsoo.ru/00adaab8
61 KoBasienTHasg HenmonsspHasa XUMHUYECKas CBI3b 1 Bubmaorexa ITOK
p https://m.edsoo.ru/00adaab9
bub6nmmoreka [IOK
62 Crenexs okucieHus 1 https://m.edsoo.ru/00adae28
63 OKHUCIUTEILHO-BOCCTAHOBUTEIBHbBIE DEAKLIUA 1 Bubmiorexa HOK
peaxi https://m.edsoo.ru/00adb076
bubnunoreka LIOK
64 OKUCIUTEIN U BOCCTAHOBUTEIA 1 https://m.edso0.ru/00adb076
bubnunoreka LIOK
65 Hrorosas konTposbHas padota 1 https://m.edsoo.ru/00adh486
66 PesepsHblil ypok. O6006111€HNE 1 1 bubmmnoreka HOK
cUCTeMaTHU3anus 3HaHUN https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O60011eHNE 1 1 bubmuoteka [IOK
cUCcTeMaTH3alus 3HaHuH https://m.edsoo.ru/00ad9ch?
68 PesepBHblit ypok. O6001IeHNE U 1 bubmuoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
uudposbie
Ne n/m Tema ypoka KonTpoabubie IIpakTuuyeckue
Bceero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
Ilepuonnueckuii 3akoH. [lepuoanueckas
1 cHucTeMa XMMHU4YecKux annemeHToB [1. 1 1 bubmorexa [JOK
o https://m.edso0.ru/00adb59e
MemneneeBa
3aKOHOMEPHOCTH B U3MEHEHUHU CBONCTB
2 XHMHYECKHUX 3JICMEHTOB IEPBBIX TPEX 1 bubmorexa HOK
P P https://m.edsoo.ru/00adb6b6
MIEPHOJIOB

3 Kiaccudukanus 1 HOMEHKIIaTypa 1 bubmmoreka [JOK
HEOPraHUYECKUX BEUIECTB https://m.edsoo.ru/00adb7e2

4 Bxo1HOI KOHTPOJIb 1 1

5 Buapl xuMuueckoil CBA3U U TUIIBI 1 bubmmoteka IIOK
KPUCTAJITIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6

6 Knaccudukanms XuMuueckux peakiui 1mo 1 bubnnorexa [JOK
pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiITHE O CKOPOCTU XUMHYECKOU pEaKIINH.

7 [ToHsiTHE O TOMOTEHHBIX U TE€TEPOTCHHBIX 1 bubmorexa HOK

p https://m.edsoo.ru/00adbe9a
peaKIusx
[TonaTHE 0 XMMHUYECKOM PaBHOBECHH.

3 @DakTOpHI, BIUAIONINE HA CKOPOCTh 1 bubnunoreka LIOK
XAMHUYECKON PEAKIMU U MOJ0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUS

9 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC 1 but6mmoreka [IOK

peaxiuu

https://m.edsoo.ru/00adcade
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10 Teopus 3J€KTPOIUTHUECKON TUCCOLMALINN. Bu6mumoteka [JOK
CwiibHBIC U CITa0bIe DJICKTPOTUTHI https://m.edsoo.ru/00adcd68
11 Honnble ypaBHEHHS peaKIuit bubmotexa [JOK
yp peakh https://m.eds00.ru/00add448
XHUMHUYECKHE CBOMCTBA KHCJIOT B
12 OCHOBAHHWI B CBETE IPEICTABICHUNA 00 buGnuorexa [IOK
. p https://m.edsoo.ru/00add5d8
AIIEKTPOJIUTUICCKON TUCCOITUAITUT
XuMHUYECKHEe CBOMCTBA COJICH B CBETE
13 MIPEACTABICHHUI 00 DJICKTPOIUTHICCKOM bubmorexa [JOK
e P https://m.edsoo.ru/00add8b2
JIACCOLIMAIIAN
14 IlonsTue o rugponuse conei bubmorexa HOK
AP https://m.edsoo.ru/00add9d4
bubnuoreka [{OK
15 0600 i
ODIICHHE H CHCTEMATHSAII SHAHHIH https://m.edsoo.ru/00addd12
16 [IpakTuueckas pabora Ne 1. «Pemienue bubmuoteka [IOK
AKCIEPUMEHTAIBHBIX 3a7a4) https://m.edsoo.ru/00addbfa
bu6nmorexa LIOK
17 K o 1
OHTPOJIHHA paboTa 3a 1 HETBepTh https://m.edsoo.ru/00addecO
18 OO01mmas XxapakTepuCcTHKa TaJIOr€HOB. bubnmnorexa [JOK
XHUMHUUYECKUE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XnopoBogopoa. CoisHast KUCIIOTAa,
19 XI/IMIF/)I‘ICCITI/IS cﬁoﬁcma MOJTYYCHHE bubmorexa I[JOK
’ i ’ https://m.edsoo.ru/00adel104
MPUMEHEHUE
[TpakTrueckast padota Ne 2 o teme
20 «IlonmydeHre COISTHON KUCIOTHI, H3YUCHUE bubmorexa HOK
o Y https://m.edsoo.ru/00ade348
€€ CBOMCTB»
21 Boruncnenus no ypaBHEHUSIM XUMHUYECKUX bubmuoreka [IOK

peakIuii, ecliv OJIMH U3 PEarcHTOB JaH B

https://m.edso0.ru/00ade488
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U30BITKE

OO0mas xapakTepucTuka 3JeMeHToB VIA-

bub6nmoreka [IOK

22
IpyHIIbI https://m.edsoo.ru/00ade64a
AmoTponHbie MOIU(UKALIUY CEPBHI.
23 Haxoxg[eHI/Ie cephbl H(l;é COCI[I/IHCII){I/Iﬁ B buGnuorexa [IOK
p . https://m.edsoo.ru/00ade64a
npupoe. XMMHUYECKHEe CBOICTBA cephbl
24 CepoBogopo1, cTpocHHE, PU3HUECKUE U bubmmoreka [JOK
XUMUYECKHUE CBOKCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHast KUCIIOTA,
25 ¢du3nUecKrue 1 XUMHYECKHE CBOWCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
pUMEHEHHE
XYUMUYECKUE PeaKllny, JIexkKalllue B OCHOBE
26 MPOMBIIIJIEHHOTO CII0C00a MOJTy4eHus bubnnoreka [JOK
CEpPHOU KUCIOTHI. XUMUYECKOE 3arpsI3HEHHE https://m.edsoo.ru/00adec8a
OKpYKAIOIIEH Cpelibl COETUHEHUSIMH CEPbI
27 KonTposbHas paboTa 3a 2 4eTBEpPTh
Brrunciienne MaccoBoil 40JIM BBIXOJIa
npoaykTa peakuu. OOmiast bubmuoteka [IOK
28 XapaKTEPUCTHKA AIEMEHTOB V A-TpyIIIibI. https://m.edsoo.ru/00adeea6
A30T, pacipoCTpaHEHUE B IPUPO/IE, https://m.edsoo.ru/00adec8a
¢du3nUeckrue 1 XMMUYECKHE CBOWCTBA
29 AMMHUak, ero pu3NYecKue 1 XUuMHYECKUe bubmuoreka [JOK
CBOICTBA, MOJTYYECHUE U TPUMEHEHUE https://m.edso0.ru/00adf004
[IpakTuueckas padora Ne 3 o reme
30 «[Tomyuenne ammuaka, U3ydeHUe €ro bubmmorexa LIOK
. yi » 13YH https://m.edso0.ru/00adf180
CBOICTB»
31 A3oTHas KUCIOTa, € Pusnueckue u bu6muoreka [JOK

XUMHUYECKUE CBOMCTBA

https://m.edso0.ru/00adf306
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Hcnonp30BaHne HUTPATOB U COJIEH
aMMOHHUS B KQUeCTBE MUHEPATbHBIX

bubnunorexa LIOK

32
ynoOpeHui. XuMHUYECKOe 3arpsi3HEHHE https://m.edso0.ru/00adf518
OKpY’Karolllel cpelibl COeIMHEHUSIMHU a30Ta
®dochop. Oxeun dpocdopa (V) u pochopras
33 KHCJIOTa, (PU3NYECKUE U XUMHUYECKHUE bubmorexa LIOK
L https://m.edsoo.ru/00adf68a
CBOIICTBa, MOJIy4EeHUE
Hcnons3oBanue GochaToB B KauecTBE
34 MUHEPATBHBIX YI0OpCHHIA. 3arpsi3HeHue bubmmorexa [JOK
PEILHBIN YAOOP AP https://m.eds00.ru/00adfc20
PUPOIHOH cpenbl pocdaramu
35 Yraepon, paclipoCcTpaHEHHUE B IIPUPOJIE, bubnnoreka [JOK
(bU3MYECKHEe U XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcupsl yraeposa, ux Gpusndeckue u
36 XUMHYECKHUE CBOMCTBA. DKOJIOTHYECKHUE bubnnorexa [{OK
poOJIeMbl, CBS3aHHBIE C OKCUAOM YIiepoJia https://m.edsoo.ru/00adfebe
(V)
bubmmoteka IIOK
37 v &
FOMbHAT [HCTOTa 7 €6 Colt https://m.edsoo.ru/00ae006¢c
[TpakTiueckast pabota Ne 4 o Teme
38 "rII)OJ'I eHue JP;eKchoro rasa brbmmorexa LIOK
yi yr ) | https://m.edsoo.ru/00ae027e
KauecTtBeHHast peakius Ha KapOOHAT-HOH
[TepBoHavanbHBIC TOHATHS 00
39 OpPraHNYECKUX BEIIECTBAX KaK O bubnmorexa LOK
p https://m.edsoo.ru/00ae054e
COEIMHEHUSIX YIiiepoaa
but6mmorekxa [IOK
40 Kpe i 1 ero coenHe
PEMHHH o er AHHCHITE https://m.edsoo.ru/00ae080a
41 [TpakTuueckast pabota Ne 5. Pemenue bu6muoreka [JOK

OKCIICPUMCHTAJIBHBIX 3aa4 110 TEME

https://m.edsoo.ru/00ae0bf2
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«BaxHeln1me HeMeTalIbl U UX
COETMHEHU S

OO01mas XxapakTepUCTHKA XUMUIECKUX
3JIEMEHTOB — METaJIOB. MeTauindeckast

bu6nmmoreka [IOK

42 CBSI3b M METAJUIMYECKAS KPUCTAILUINYECKAs https://m.edsoo.ru/00ae103e
peméTka. PU3HYECKUE CBOMCTBA METAJLIOB
XUMHUYECKUE CBOMCTBA METAJLIIOB.

43 DNEKTPOXUMHUYECKUH Psijl HAallpsHKEHUN bubmmorexa LIOK

https://m.edsoo.ru/00ae1156
METaJUIOB
OO61mue crocoObl MOTyYEHUS! METAILIOB.

44 CnaBel. Beruncnenus no ypaBHeHUsAM bubnuoreka [IOK
XUMHYECKUX PEaKIUi, €ClIi OJUH U3 https://m.edsoo.ru/00ae1156
peareHTOB COJIEPKUT MPUMECH

45 [TonsiTHe 0 KOPPO3UM METAIIIOB bubmmorexa LIOK

https://m.edsoo.ru/00ae1278
bubnnorexa [JOK

46 [Henosmbte MeTaier https://m.edSO(])_.[ru/Oan14b2

47 KontponbHas paboTa 3a 3 4eTBepThH

48 OKcubl ¥ THAPOKCUIBI HATPUSA U KAJIUS brbmmorexa [TOK

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

49 [I{erouHO3EMENBHBIE METAILIBI — KAJIbLUN U bubmuoreka [JOK
MarHui https://m.edsoo.ru/00ae15e8

50 Baxneinme coenuHEHNS KaJIbIUI bubmmorexa TIOK

https://m.edsoo.ru/00ae15e8

51 O00011eHne 1 cUCTEMaTU3aINS 3HAHUI

52 KécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHEeHUs Egssﬂ;//lr?:;(:)?rou}é 0261886

53 [TpakTrueckas padota Ne 6 o Teme bubnuorexa [JOK
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"YKECTKOCTH BOABI 1 METOEI €6

https://m.edsoo.ru/00aelae8

ycTpaHeHus"
. bubmmoreka [JOK
>4 AioMHHHi https://m.edSO(I)_.[ru/Oanlc64
55 AmdoTepHble CBOICTBA OKCHA U bubnuoreka [JOK
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
bubmuorexa [IOK
56 Keneso https://m.edsocL).IruIOan1d86
57 Oxkcuapl, TuAPOKCU B U conn xkene3a (1) u bubnnoreka [JOK
xenesa (111) https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN
[IpakTuueckast padora Ne 7. Pemenue
59 IKCIIEPUMEHTAIBHBIX 33124 10 TEME buGnuorexa [IOK
«Baxxuelme MeTauibl U UX COSAMHEHUS» htps://m.edso0.ru/00ae3des
Boruncnenus mo ypaBHEHUSIM XUMHUYECKUX
€aKIUi, €CITM OJTMH U3 PEarcHTOB JaH B
60 EIS6B?[K€,I/IJII/I CO))IIep)KI/ITI:'IpI/IMCCI/I. " bubmmorexa LIOK
BrrurciieHuss MaccoBOil JTOJTH BBIX0A https://m.eds00.ru/00ael1 750
MPOYKTA PEAKITUU
61 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN
62 Urorosast KoHTpOJbHASA paboTa
63 BemectBa 1 MmaTepuainbl B TOBCETHEBHOM bubnunorexa LIOK
JKA3HU YeJI0BEKa https://m.edso0.ru/00ae3f50
64 XUMHUUYECKOE 3arpsA3HEHNUE OKPYKAIOLIEN bubnuotexa [JOK
cpenbl https://m.edsoo.ru/00ae4270
65 Ponp XxvmMuM B pelIeHNH SKOJOTHYECKHUX bubmuoreka [JOK
npobieM https://m.eds00.ru/00ae4270
66 PesepBHbIil ypok. O0001ICHNE U bubnuoteka [JOK
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cUCTeEMaTHU3alus 3HaAaHUN

https://m.edsoo.ru/00ae0d0a

67 PesepBHbIil ypok. O0001ICHNE 1 1 bubnmnoreka HOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O60011eHNE U 1 bubmmoreka [JOK
cUCTEeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIS1 YYEHUKA
» Xumusi, 7 kinace/ I'abpuensa O.C., Octpoymos W.I'., Cnagkos C.A.,
AxnnonepHoe obmectBo «M3aaTenscTBo «IIpocBemienue»

» Xumus, 8 knacc/ 'abpuensu O.C., OctpoymoB WU.I'., CnagkoB C.A.,
AxknnonepHoe obmectBo «M3aaTenscTBo «IIpocBemienue»

» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AxknnonepHoe obmectBo «M3aaTensctBo «IIpocBemienue»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

Ypoxku xumuu B 9 kinacce. Meroauueckoe nocooue / I'adbpuensa O. C.,
Octpoymos U. I'., CnaakoB C. A. AkunoHnepHoe o01iecTBo «M31aTenbCcTBO
«IIpocBenieHue»

IMUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET

https://lesson.edu.ru/

https://resh.edu.ru/



