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MMOACHUTEJIBHASA 3AIINCKA

[IporpaMma MmO XUMHUM Ha YpPOBHE OCHOBHOIO 00I1Iero oOpa3oBaHUS
COCTaBjieHa Ha OCHOBE TpeOOBaHMII K pe3yibTaTaM OCBOCHHUS OCHOBHOM
00pazoBaTensHO TPOrpaMMbl OCHOBHOTO 00IIIET0 00pa30BaHuUs, MPEACTaBICHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBe eaepanbHOll pabodeil mporpaMmbl
BOCIIUTAHUS U C YUYETOM KOHUEIMIUU MPernoAaBaHusl y4eOHOTro npeamMera « XuMush»
B 00pa3oBaTeNbHbIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma 1o xumuu JOa€T TpEACTaBICHHUE O LENAX, OOIed cTpareruu
oOy4yeHHsi, BOCHHUTAHUS ¥ PAa3BUTUA OOYYaIOIMMUXCA CPEACTBAMHU y4EeOHOTO
peaMeTa, yCTaHaBIIUBAET o0s3aTeNIbHOE IPEAMETHOE COJIepKaHue,
NpeAyCMaTPUBAET pPACIpPENEICHUE €ro IO KiaccaM M CTPYKTYpPHUPOBAHHE IO
paznenaM W TeMaM MPOTPaMMbl IO XHMHUH, OMNPENETseT KOJWYECTBEHHBIE W
KaueCTBEHHbIC XapaKTepUCTUKHU coJiepKaHUs, PEKOMEHAYEMYIO
MOCJIEIOBATEIbHOCTh  W3YYEHHUS XHUMHUU C YYETOM  MEKIPEIMETHBIX U
BHYTPUIPEIMETHBIX  CBS3€H, JIOTMKM y4eOHOTO TMpollecca, BO3PACTHBIX
0COOCHHOCTEM  OOydYaromuxcs, ONpeAessieT BO3MOXKHOCTH MpeaMera s
peaym3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
nporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl, a TaKxke TPeOOBaHMUM K
pe3yibTaTamM 00y4YeHUs XUMUW Ha YPOBHE LI€JIeH M3yUYeHUs MPeaIMeTa U OCHOBHBIX
BUJIOB Y4EOHO-IIO3HABATENBbHON JEATEIbHOCTH O00yYarouerocs IO OCBOCHHIO
y4eOHOTr0 CO/IepKaHMUs.

3HaHWE XWMHH CIIYKUT OCHOBOW [Isi (OPMHPOBAHUS MHPOBO33PCHUS
oOydJaromierocsi, ero MnpejcTaBiIeHU O MaTepUaTbHOM EIUHCTBE MHUpPA, BAXKHYIO
poJib UrparoT (GopMUpyEeMble XUMHEH NpPEICTaBICHUS O B3aUMOIPEBPAIICHUIX
HEPTrUU M 00 HBOJIIOIMHU BEIIECTB B MPUPOJE, O MyTAX PEHICHHUS TriI00aibHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UEJIOBEUECTBA — CBHIPbEBOM, SHEPreTUUYECKOU,
MUIIEBOUN M SKOJIOTUYECKON O€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3ydyenune xumuu:

CHOCOOCTBYET  peaju3alldd  BO3MOXHOCTEM Ui  CaMOpa3BUTUS U
dbopMupoBaHUs KyJIbTYPhI JUYHOCTH, €€ 00I11el U (YHKIIMOHATBHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (pOpMUpOBaHWE MBINUICHUS W TBOPYECKUX CIIOCOOHOCTEH
o0ydJaronmxcsi, HABBIKOB HMX CAMOCTOSITEIHHOW  y4eOHOW JCSATEIBHOCTH,
OKCIIEPUMEHTAJIBHBIX M HCCIEOBATEIIbCKUX YMEHUU, HEOOXOIUMBIX Kak B
MOBCEAHEBHOM JKU3HU, TaK U B IPO(PECCHOHATBLHOMN NeITeIbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
1[EJIOCTHOTO B3IJIsIIa HA €AUHCTBO MPUPOBI U YETIOBEKA, SIBJIIETCS OTBETCTBEHHBIM
3TanoM B (JOPMUPOBAHUU E€CTECTBEHHO--HAYYHOU IPAMOTHOCTH OOYYArOIINXCS;



CrocoOCTBYeT (POPMHUPOBAHUIO IEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-
-HAy4YHbIM 3HAHUSIM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJIOTHYECKOE
00pa3oBaHUE 00yJArOLTUXCSI.

JlanHbple HampaBiieHUs B OOYYEHMHM XHMHHM OOECHEYMBAIOTCS CHEelU(pUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPbIA  SIBISIETCS  MEJaroruyecku
aJanTUPOBAHHBIM OTpaXEHHWEM 0a30BOM HAYKW XMMHH Ha ONpPECIEHHOM dTarne e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IIero 00Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOEHHE OOYYaIOIIMMHUCS CUCTEMbl MEPBOHAYAIBHBIX MOHSATUNA XHMHUHU, OCHOB
HEOPraHWUYECKOW XUMHM M HEKOTOPBIX OTHECIBHBIX 3HAYUMBIX IOHSITUU
OpPraHNUYECKON XUMUH.

CrpykTypa coaepKaHus MPOTpaMMbl MO XMMUU CPOpPMUpPOBaHA HA OCHOBE
CHUCTEMHOro mnoaxona k €€ uzyuyeHuro. ColepaHHUE CKIIAJbIBAETCS U3 CUCTEMBI
MOHATUN 0 XUMHYECKOM JJIEMEHTE M BEIIECCTBE U CUCTEMBI TOHATUH O XUMHYECKOU
peaknuu. OO0e d3TH CHUCTEMBI CTPYKTYPHO OPTaHW30BaHbI TI0 TPHHIIUITY
IIOCJIEIOBATENBHOIO Pa3BUTHS 3HAHUM HAa OCHOBE TEOPETHUUYECKUX IPEACTABICHUN
pPa3HOI0 YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHsI KAK OCHOBBI BCEr0 €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akoHa J[. 1. MeneneeBa Kak OCHOBHOI'O 3aKOHA XUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBS3H;

— TMpeACTaBIeHUN 00 JIEKTPOIUTUYECKON JUCCOIMAIMN BEIIECTB B
pacTBopax.

Teopernueckue 3HaAHUS PACcCMATPUBAKOTCS HAa OCHOBE OMIIMPUYECKU
NOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, PA3BUBAIOTCS MOCIEI0BATENBHO OT OJIHOTO
YPOBHSI K JIPyroMy, BBITIONHSS (QYHKIIUA OOBSICHEHHWS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUS U BO3MOYKHOCTEM IMPAKTUUYECKOrO NMPUMEHEHUSI U IOIYyYECHUS
M3y4aceMbIX BEILIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIIOCOOCTBYEeT  (OPMHUPOBAHUIO
IIPEICTABJICHNUS O XMMUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOW NPUPOAbl, LIEHHOCTHOTO OTHOIICHUS K HAYyYHOMY 3HAHUIO U
METOJIaM II03HAaHUs B Hayke. M3ydeHune XUMHM NPOUCXOIUT C MPHUBICUCHUEM
3HAHUM W3 paHee M3YUYEHHBIX Y4eOHBIX NpeaMeToB: «OKpYyKalomuid MUpy»,
«buomorus. 5—7 kimacce» u «dusuka. 7 Kiacey.

[Ipy wW3ydyeHWW XUMHH TPOUCXOAWT (HOPMHUPOBAHWE 3HAHWA OCHOB
XUMHUYECKON HAayKHd Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOU
JNEATEIbHOCTH YEJIOBEKA M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOM KYJBTYpBI.
3amaya y4eOHOro mnpeaMera COCTOUT B (POPMUPOBAHUU CHUCTEMbl XUMHUYECKHX
3HaHUN — BaKHEUIUX (PAKTOB, MOHSATUM, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUH,
JOCTYIIHBIX O0OOIIEHHII MHPOBO33PEHUYECKOIO XapakKTepa, sA3blKa HAyKH, B



IpUOOIIEHNM K HAyYHBIM METOJaM IIO3HAHWS TIPH HW3YYEHUW BEIIECTB U
XUMUYECKUX PEaKIui, B HOPMUPOBAHUH U PAa3BUTUU MO3HABATEILHBIX YMEHUN U
UX TPUMEHEHWHU B Y4YeOHO-IO3HABATENIbHOW M Yy4eOHO-UCCIEeI0BATEIbCKON
JeSTeIbHOCTH, OCBOCHHHM NPaBHJI O€30MacHOr0 OOpalieHus C BEIeCTBAMHU B
IOBCEIHEBHOM KU3HMU.

[Tpu u3yueHUn XMMHUU HAa YPOBHE OCHOBHOTO 00IIero oOpa3zoBaHUs BaXXHOE
3HaUYCHUE MPUOOPETH TaKue IeNIH, KaK:

— (¢opMUPOBaHHE WHTEIJIEKTyallbHO pa3BUTOM JIMYHOCTHU, TOTOBOWM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEJIBHOMY MPHUHIATHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIMUMCS YCIOBUAM KU3HU;

— HampaBJICHHOCTh OOy4YeHHMs Ha CHCTEMaTHYeCKoe MpUOOIIeHHE
o0ydJaronmxcsi K CaMOCTOATEIbHON IM03HABATEIIbHONW JIEATEIbHOCTH, HAy4YHBIM
METO/IaM TO3HaHUus, (GOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUU;

— oOecrnieyeHne yCIOBHM, CIOCOOCTBYIONMUX MPUOOPETEHUIO 00YyUaIOIITUMUCS
OMbITa PA3HOOOPA3HON MESITENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIIOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), WUMEIOUINX YHUBEPCAIbHOE 3HAYCHUE s
Pa3TUYHBIX BUOB ICITCILHOCTH;

— (dopmupoBanue oOmEed (QyHKIMOHATBHON W  €CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM UHCJIE YMEHHUHA OOBSCHITH W OICHUBATH SBICHUS
OKPY’KaIOIIEer0 MHpA, WCIOJB3yS 3HAHWUS W OIBIT, MOJTYYEHHBIC TPU WU3YUYECHUU
XUMUHU, TPUMEHSITh MX MPU PEIIeHUH MpoOJieM B TOBCEIHEBHOW KU3HU U
TPYJIOBOH IE€SITEIbHOCTH;

— ¢opmupoBaHHe y OOy4YaOMMXCA TYMAHUCTHYECKUX OTHOIICHHMA,
NOHUMAaHUSl LEHHOCTH XUMHUYECKUX 3HAHUM HJii BBIPAOOTKH 3KOJIOTHYECKU
1EeJIeCO00pa3HOro TMOBENEHUA B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXpPaHEHMs CBOETO 370POBbS U OKPYIKAIOLIEH IPUPOAHOMN CPEbI;

—pa3BUTHE MOTUBAIMK K OOYYEHHIO, CIMOCOOHOCTEH K CaMOKOHTPOIIO WU
CaMOBOCIIMTAHUIO HAa OCHOBE YCBOCHHS  OOINEYEIIOBEYECKUX IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpO(dUIS M HANpPaBIEHHOCTU AaJbHEHIIEro
00yueHus.

OO1iee 4YMCIO YacoB, OTBEACHHBIX /I H3Y4YEHUSI XMMHM Ha YpPOBHE
OCHOBHOTO 00111er0 00pazoBaHus, coctaBisgeT 136 yacoB: B 8 kiacce — 68 gacoB (2
yaca B HeJIeN0), B 9 kitacce — 68 JacoB (2 4aca B HEJICIIO).



COIAEPXKXAHME OBYUYEHUA

8 KIIACC

IlepBoHaYaIbLHbIE XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KM3HU YEIOBEKAa. XMMUS B CUCTEME HAYK.
Tena u BemecTBa. PU3HWUECKUE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHUE
BelecTB. [loHsATHE O MeTomax MO3HAaHMUS B XUMHUU. UMCThIE BEHIECTBA U CMECH.
Crioco0nI pa3eneHus: cMeceil.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE BJeMEHTbl. CHMBOIBI XUMHUYECKUX
aeMeHTOB. [IpoCThi€ U CIIOXKHBIE BellleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢dopmyna. BajleHTHOCT aTOMOB XUMHUYECKHUX JIJIEMEHTOB.
3akOH TMIOCTOSIHCTBAa CcocTaBa BemiecTB. (OTHOCHTENbHAas aTOMHAas Macca.
OtHOcHUTENbHAS MOJEKYJIsIpHasg macca. MaccoBas 10Ji1 XUMHUYECKOTrO 3JIEMEHTa B
COCJIMHECHUH.

KosmuectBo BemecrBa. Moib. MonsipHasimacca.B3anMoCBS3b KOJIMYECTBA,
Macchl U 4YHMCJIAa CTPYKTYPHBIX eAuHUI] BemiectBa. Pacuérel mo ¢dopmynam
XUMHUYECKUX COCTUHECHUMN.

OuU3NYECKUE U XUMUYECKUE ABJICHUS. XUMUYECKasd PEAKIHsS U €€ MPU3HAKH.
3aK0H COXpAaHEHHS MacChl BEIIECTB. XWMHUYECKHe ypaBHeHUs. Knaccubuxarus
XUMHUYECKUX PEaKIUil (COeTuHEHNs, Pa3I0KEeHUs, 3aMEIIeHUsI, 0OMEHA).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOU MOCY0M, paBuiiaMu pabOThl B JaOOpaTOpUU U
npuéMaMu oOpalieHus ¢ J1abopaTOPHBIM 00OPYyIOBAaHUEM, U3yUYECHUE U OMHCAHHE
dbu3nUecKuX CBOMCTB 00pa3lOB HEOPraHMYECKHX BEIIECTB, HAOIIOJCHUE
¢busnueckux (IJIaBjIeHUE BOCKA, TasHUE JbJa, pPAacCTUpPAHHE caxapa B CTYIIKE,
KUIIEHHE W KOHJEHCALMS BOJbI) U XMMHYECKUX (FOpPEHHUE CBEYHU, MPOKATHBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICUCTBUE Meja ¢ KUCJIOTON) sIBICHUM, HAOII0IEHUE U
ONHUCAaHUE NPU3HAKOB MPOTEKAHUS XUMHYECKUX peakiuid (pas3iioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3joKeHHUE THAPOKCUIA
menu (I1) mpu HarpeBanum, B3auMoIeicTBHUE Kele3a ¢ pacTBopoM coiu meau (II),
U3YUYEHHUE CMOCOOOB pa3fIeiCHUs CMECEH: ¢ MOMOIIbI MarHuta, (QuibTpOBaHUE,
BBITIAPUBAHUE, NUCTHILIISAINSA, XpoMaTorpadusi, MpoBEJCHUE OYUCTKH TTOBAPEHHON
comv, HaONIOJEHWE W  ONMUCaHWE  pe3yJbTaTOB  MPOBEICHHS  OIBITA,
WUTIOCTPUPYIOLIETO0 3aKOH COXPAHEHWS MACChl, CO3JaHUE MOJEIEH MOJEKYJ
(IIapoCTEePKHEBBIX).

BaxHeilne npeacTaBuTe/Id HEOPraHMYeCKUX BelecTB

Bo3nyx — cmech razos. CocrtaB Bo3znyxa. Kucimopoa — snemeHT u mpocTtoe
BemiecTBO. Haxoknmenue kucimopoga B Tpupoje, (U3MYECKHE W XUMUYECKHE
cBoiictBa (peakiuu ropenus). Oxcunbl. [Ipumenenuexucnopoaa.Crnocoob



MOJIYYCHHS KUCTopoAa B J1abopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoza B mpupoje. O30H — aIoTponHas MOAU(PUKAIINS KUCIOPOIA.

TernoBoit 3hdekT XUMHUYECKOW peakluu, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- M JHAOTEPMHYECKHUE peakiuu. TOIUIMBO: yrojib U MeETaH. 3arps3HEHUE
BO3/lyXa, YCWJICHHE TapHUKOBOTrO 3 (eKTa, pa3pylieHne 030HOBOTO CJIOS.

Bopopon — nsnemMeHT m mpocroe BemecTBO. HaxoxaeHue Bomopona B
npupoae, GU3MYECKHEe ¢ XUMHUYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOOBI
noxyuyeHus. Kucnorsl u conu.

Mosnsipabiii 00bEM ra3oB. Pacy€Tsl Mo XUMUYECKUM YPaBHEHUSIM.

@dusnyeckue CBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpHI.
HachllieHHbIE M HEHACBIIIEHHBIE PAcTBOPbl. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBast 10Ji4 BelIeCTBa B pacTBOpe. XUMHUECKHUE CBOMCTBA BOAbl. OCHOBAHUS.
PonppacTBOpOB B mpupone U B KH3HUYENOBEKa.KpyroBopoT BOABI B MpHUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJAHBIX BOJI.

Knaccudukarnus neopranmdeckux coenuuenuit. Oxcuasl. Knaccubukarms
OKCUJIOB:  cojieoOpasyromue  (OCHOBHBIE, KHUCIOTHBIC, aM{OTEepHbIE) U
HecosieoOpaszyromue. Homenknarypa okcuaoB. Dusmdeckue M XUMHUYECKHE
cBomcTBa OKCUAOB. [loyuenrne okCuaoB.

OcHoBanusi. Knaccudpukauuss ocHOBaHMM: INENOYM U HEPACTBOPUMBIE
ocHoBaHMs. HomeHknatypa ocHoBaHMi. PU3NYECKHE W XMMHUYECKHE CBOMCTBA
ocHoBaHuU. [losyyeHre oCHOBaHUM.

Kucnotsl. Knaccuduxamus kucnor. Homenknarypa kuciot. duszndeckue u
XAMUYECKUE CBOMCTBa KuUCIOT. Psan aktuBHOoctu MeramoB H. H. bekerosa.
[lonydeHne KUCIIOT.

Comu. Homenkiiarypa coieil. @U3nyeckue U XUMHYECKHUE CBOMCTBA COJICH.
[TonyuyeHue coiei.

['eHeTnyeckas CBA3b MEXKY KJIaCCAMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OMPEICJICHUE COJIepKaHUsl KUCIOpoAa B BO3yXe, MOJTyUYEHHUE,
coOupanue, pacno3HaBaHWE M U3YYCHUE CBOWCTB KHUCJIOPOJa, HAOJIIOICHUE
B3aMMOJECHCTBUSL BEIIECTB C KHUCIOPOAOM M YCIOBHS BO3HUKHOBEHUS U
MpeKpaileHus TopeHus (Mo)kapa), O3HAKOMJICHHE C O0Opa3laMu OKCHUIOB U
ONMCAaHUE HX CBOWCTB, MOJy4YeHUE, COOHMpaHHE, paclO3HABAHHE WM H3YyUYCHUE
CBOMCTB BOJIopoja (ropeHue), B3auMojelcTBue Bojgopoaa ¢ okcuaom meau (II)
(BO3MOXKHO HMCIOJIb30BaHUE BHUIACOMATEPUAIIOB), HAONIOJEHHE OOpa3IOB BEIIECTB
KOJIMYEeCTBOM 1| MOJb, HCClEOBaHHE OCOOCHHOCTEH pAcCTBOPEHMs BELIECTBC
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIECHHE PACTBOPOB C OMPEACIEHHOMN
MAacCCOBOM J10JI€M pacTBOPEHHOIO BEIIECTBA, B3aUMOACHCTBUE BOJBI C METAJIaMU
(HaTpyieM ©  KaublMeM) (BO3MOXHO HCIIOJb30BaHUWE BHUJIEOMATEpPUAIIOB),



UCCJIEIOBAaHUE O0pa3sLOB HEOPraHMYECKUX BELIECTB pPAa3JUYHBIX KJACCOB,
HAOJIIO/ICHNE U3MEHEHHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
u3ydyeHue B3aumojeiicTBus okcuga menu (II) ¢ pacTBOpoM cepHOW KHUCIOTHI,
KUCJIOT C METAJIaMHM, pPEaKIUid HEeUTpalIu3aluu, MOJyYEeHUE HEPaCTBOPUMBIX
OCHOBAHHM, BBITECHEHHE OJHOIO METAJIa JIPYyTMM W3 PacTBOpa COJM, PEUICHUE
DKCIEPUMEHTAIBHBIX 3a/ad 1o TeMe «BaxHeWmne Kiacchl HEOPTaHUYECKUX
COCAMHEHUID.

IHepuognuecknin 3axkoH u Ilepuoamyeckas cucremMa XUMHYECKUX
yiemenToB JI. WU. MenpaeneeBa. CtpoeHue aromMoB. XHMHYECKasi CBAA3b.
OKHCIUTENTBbHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBbie TOMBITKH KIACCU(DUKAIUU XUMUYECKUX dieMeHToB. [loHsTHE O
rpynnax CXOJHBIX OJJIEMEHTOB (IIEJIOYHBIE W IIEIOYHO3EMEJbHBIE METAILIBI,
raJIoreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUJPOKCUJIBI.

[lepnognuecknii 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
U. MengeneeBa.  KopoTkomepuomHas u  JIuHHOTNEpUoAHas  (HOPMBI
[Tepuognueckout cucrembl xumuueckux snemeHToB [l. 1. Menneneea. [lepuobl
u rpynnsl. Duzndeckuil CMBICI IOPAAKOBOIO HOMEpA, HOMEpPOB IIEpUOaA HU
TPYNIIBI AJIEMEHTA.

Crpoenune atomoB. CoctaB aTOMHBIX saep. M3oronsl. Dnexkrponsl. CTpoeHue
JIEKTPOHHBIX ~ 000J04€K aToMOB TepBhIX 20 XUMHUYECKUX  DIEMEHTOB
[Tepuognueckout cucremsl . M. MenneneeBa. XapakTepuCTUKA XHUMHUYECKOTO
3JIEMEHTA 10 €ro noJiokeHuto B [lepuoanueckont cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHUs pPaJnyca aTOMOB XHWMHUYECKUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOKWCTB I10 IPYNIIaM U IEPUOJAM.

3nauenue [lepuoauueckoro 3akoHa u [lepuoauyeckoil CUCTEMbI XUMUYECKUX
AJIEMEHTOB U1 pa3BUTUA Hayku W npaktuku. [[. M. MenneneeB — y4y€Hbli U
TpaXKJaHMH.

Xumuyeckass cBsaA3b. KoBajlieHTHast (MoOJisipHass W HEMOJISIpHAsl) CBS3b.
DIIEKTPOOTPULIATENLHOCTh XUMHYECKUX 3JIEMEHTOB. VIOHHAs CBA3b.

Crenenp  okucieHusa. OKHUCIUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKLIHH.
[Iponiecchl okucnaeHns U BOCCTaHOBIEHUA. OKUCINUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

U3ydeHue oO0pa3LoB BELIECTB METAUIOB U HEMETAJUIOB, B3aUMOJEHCTBUE
TUIPOKCUAA LHMHKA C PACTBOPAMM KHUCJIOT U IIEJIOYEH, ITPOBEIECHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peakluy pa3ioKeHHsI, COSUHEHU).

Mesxcnpeomemmnnie ceasu



Peaymszannst MeXNpenMETHBIX CBSI3€M NPH HM3YyYEHMM XHMHUU B 8 Kiacce
OCYIIECTBIISIETCS 4epe3 HKCIOJIb30BaHUE KaK OOIIMX EeCTECTBEHHO--HAYYHBIX
MOHSATUM, TaK U MOHSATUM, SBIISIIOIIMXCS CUCTEMHBIMU JJIs1 OTJEIbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O [IUKJIA.

OO0mMe ecTecTBEHHO--HAYUHbIE MTOHATHS: HAy4YHBIM (paKT, TUIOTE3a, TEOpHUs,
3aKOH, aHallu3, CHWHTE3, KiaccuuKamus, TEPUOIUIHOCTh, HAOIIOICHUE,
DKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHNE, MOJIEIIb, SIBIICHUE.

®dusuka: marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHI,
M30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJa, AJIEKTPUUYECKUIN 3apsjl, BEUIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BEIECTBA, Ta3, (pu3WdecKue BETUYHHBI, ¢IHHUIIBI
U3MEPEHUS, KOCMOC, IUTaHETHI, 3BE31bI, COTHIIE.

buonorus: dorocunres, npixanue, onocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpaAIbl, TOPHBIE IOPO/IHI,
MOJIE3HBIE UCKOTIAEMbIE, TOILIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBO U XMMHYECKAs] peaKUMsi

[Tepuoanueckuii 3akoH. Ilepuonnueckas cucTeMa XMMUUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHME aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB
XMMHUYECKUX DJJEMEHTOB MEPBBIX TPEX TMEPUOAOB, Kalaus, KalblUsi MU UX
COCIMHCHUA B COOTBETCTBHM C IIOJIO)KEHHUEM 3jeMeHTOB B Ileprnonnueckoi
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrpoeHue BeliecTBa: BHUJIbI XMMHYECKOW CBSI3U. THUIBI KPUCTALIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukanys u1 HOMEHKJIaTypa HECOPTraHWYECKUX BEIIECTB. XHUMHYCCKHE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K Ppa3IMYHbIM KJIACCAaM HEOPraHUYECKHUX
COEJIMHEHUI, TEHETUYECKas CBSA3b HEOPTaHMYECKUX BEILIECTB.

Knaccudukanys XuMUYECKUX PEaKIUi MO pa3IMYHbIM MPU3HAKAM (110 YUCTY
U COCTaBy YYacCTBYIONIMX B PEAKIMHM BEIIECTB, MO TEIUIOBOMY 3 (dEKTy, Mo
W3MEHECHHIO CTETCHEH OKUCIEHUS XMMHYECKUX AJIIEMEHTOB, MO 0OpaTUMOCTH, IO
Y4aCTHIO KaTajau3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINH, TEPMOXUMHYECCKUE
YpaBHEHUS.

[Tonsitue o ckopocTu xumuyeckod peakuuu. IloHsTue 006 0OpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsTHEe 0 TOMOT€HHBIX U TeTepOreHHBIX
peakuusx. Ilonarue o karammse. [lonsTue o xumuueckom paBHoecuu. DakTopsl,
BJIUSIIOIIME HAa CKOPOCTh XUMHUYECKOW pPEaKIuh M TOJO0KEHUE XHUMHUYECKOTO
pPaBHOBECHSI.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIC ~ PEAKIMU,  DJIEKTPOHHBIM  OanaHc
OKHCJIMTEIBHO-BOCCTAHOBUTEIBbHOU peaxkuuu. CocraBnenue YpaBHEHUM



OKHCJIMTEIIbHO--BOCCTAHOBUTENIBHBIX ~ PEAaKUUM C  HMCIOJB30BAHHEM  METOJA
AIEKTPOHHOTO OajaHca.

Teopus ANEKTPONUTUIECKON TUCCOUUALIMU. DIIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonbl, annonsl. MexaHu3M AUCCOLMALMU BEIIECTB C PA3JIWYHBIMU BHUAAMU
xuMuueckoit cBs3u. Crenenp aucconuan. CUibHbIC U CITA0bIe DJIEKTPOJIUTHI.

Peakiuu noHHOTO OOMEHa. Y CIoBuUs MPOTEKAHUS PEaKIUi HOHHOIO OOMEHa,
MOJIHBIE M COKpAIllEHHbIE HMOHHBIE YypaBHEHMs peakuuil. CBoiCTBa KHUCIOT,
OCHOBaHMM W cojJeil B CBeTe MPEICTaBICHUNH 00 3IEKTPOJIUTUUYECKON
nucconmanu. KauecTBeHHbIE peaku Ha MOHBL. [IOHSITHE O TUAPOIIN3E COTEH.

Xumuueckuit IKcnepumenm:

O03HAKOMJIEHUE C MOJEJSIMU KPHUCTAUIMYECKUX PEIIETOK HEOPTraHUYECKUX
BEIIECTB — METAJUIOB M HeMeTauioB (Tpadura W anmasza), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAaHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaKIuu
OT BO3JICUCTBUS PaA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE DIJIEKTPONPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLECCa JUCCOUMAIMU KHUCIOT, IIEJIOYEe U COJIeH
(BO3MOYKHO  HCIOJIb30BAaHHE BHJAECO MAaTEpUaloB), IPOBEICHUE  OIBITOB,
WUIIOCTPUPYIOIINX ~ MPU3HAKU  MPOTEKaHMs  peakuuid  HOHHOrO  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0O0pa3oBaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuu pasioKeHUs, COCIUHEHHUs), paclO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOIIBIO KAYECTBEHHBIX pEAKIUMid Ha HOHBI, pEUICHUE
AKCIIEPUMEHTAIIBHBIX 3a]1a4.

HeMeTaibl 4 MX coeTMHEHUS

OO6miast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue u (PU3NUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWMHUYECKHE CBOWCTBA Ha MpUMEpe  XJjopa
(B3aUMOJICHCTBUE C MeETaJIaMH, HEMETalaMHd, IeJI04aMH). XJIOPOBOAOPO/I.
ConsHasgKnACIOTa, XMUMHUYECKHMECBOMCTBA, IIOJYy4YEHHE, MNpUMEHEHHUE./[ericTBue
XJOpa W XJOPOBOJAOPOJAa Ha OPraHW3M 4YejoBeKa. BakHeWinue XJIOpuUabl U HX
HaXO0XJCHHUE B IIPUPOJE.

Obmas xapakrepuctuka aneMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe CTENeHW OkucieHus. CTpoeHue M (PU3UYECKHUE CBOWMCTBA
MPOCTBIX BEIIECTB — KUCIOPOJA U Cephbl. AJIIOTPOIHbIE MOAU(PHUKAIIUN KUCIOPOIa
U cepbl. XumMuyeckue cBoiicTBa cepbl. CepoBoaopoJ, cTpoeHue, GU3NYECKHe U
XuMH4Yeckue cBorcTBa. OKCUABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
CepHast kucioTa, (QU3NYECKHME U XUMUYECKHE CBOWCTBa (00mMe Kak
IpEICTaBUTENA Kjacca KHCIOT W chneuu@puueckue). XUMHUYECKHE pPEaKluH,
JeXalue B OCHOBE IPOMBIIIJIEHHOTO CIOCO0a TMOJIYYEHHS] CEPHOM KHUCIOTHI.
[Ipumenenue cepHoii kucnoThl. Coau CEpHON KUCIOThI, KAUECTBEHHAS pEeaKlMs Ha



cynbdar-uon. HaxoxnmeHune ceppl u €€ COCAMHEHWH B TPHUPOAC. XUMHUUYECKOE
3arpsA3HEHHE OKPYXKAIOIIEH Ccpeabl COEAUHEHUSIMU Cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MpeI0TBPACHUS.

OO1as xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIC CTETNIEHU OKUCICHUS. A30T, paclpOoCTpaHEHHE B MPUPO/IE,
dbusnueckne 1 XUMHIECKre CBOCTBA. KpyroBopot azota B mpupojie. AMMHUaK, ero
dbu3nueckre U XUMUYECKHUE CBOMCTBA, MoJydeHue u npuMeHeHue. Conu aMMOHUS,
ux pU3NUECKre U XMMUYECKHE CBOWCTBA, MpUuMeHeHune. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasi KUCJIOTa, €€ ToJiydyeHue, (PU3NYECKHUe U XUMUUYECKHUe
CBONCTBa (00mMe Kak TMPEACTABUTENS Kiacca KUCIOT W CHEIU(UYECKHE).
Hcnonp30BaHMEe HUTPATOB M COJIEM aMMOHHMS B KauyeCTBE MHHEPAIbHBIX
yno0peHuil. XuMru4eckoe 3arps3HeHUe OKPYIKAIOIIeH Cpellbl COeTMHEHUSIMU a30Ta
(KUCTTOTHBIE JIOXKIW, 3arpsi3HEHHWE BO3AyXa, MOYBbI M BoaoémoB). docdop,
alnoTponHele Moaudukauuu (Gocdopa, (pU3MUECKUE MU XUMHUYECKHUE CBOMCTBA.
Oxcua docdopa (V) u pochopHas KUcIoTa, PU3HMISCKUE U XUMHICSCKHUE CBOMCTRA,
nonyuenue. Mcnonb3oBanue GpocharoB B Ka4eCTBE MUHEPATBHBIX YI00pESHHIA.

Ob6mas xapakrepuctuka 3mneMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKUCICHHS.  YTIEpod,  aJUIOTPOIIHbIC
Moau(pUKalUKM, paCTPOCTpAaHEHHE B TpUpoje, (Pu3nueckue U XUMHUYECKHUE
cBorictBa. Ajncop6uus. Kpyrosoporyriepona B npupoje.OKCuasl yriepoaa, ux
dbuznueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE Ha IKUBbIE OPraHU3MBI,
MOJIyYeHHE U TMpPUMEHEHUE. DKOJOTHYECKHE MPOOJEMBbl, CBSI3aHHBIE C OKCHIIOM
yriepoaa (IV), rumore3a riao0albHOTO TMOTEIJICHUS KIMMara, MHapHUKOBBIM
b dexT. YrompHas KACI0Ta U €€ CoH, uX (PU3NIECKUE U XUMHUYECKUE CBOMCTBA,
nojiydeHue W mnpuMmeHeHwe. KauecTBeHHas peakinusi Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIHCKOM
XO3SIUCTBE.

[lepBoHauanbHbIC MOHITUSL 00 OPraHUYECKUX BEIIECTBAX KAK O COSIUHEHMSIX
yriiepoja (MeTaH, 3TaH, TUJICH, alleTUIICH, 3TaHOJ, TJIMIIEPUH, YKCYCHAs KUCIIOTa).
[TpupoaHbie HMCTOYHUKK YTIIEBOJAOPOAOB (yrojib, NPUPOAHBIA Ta3, HEDTH),
MPOAYKThI WX TMepepaboTku (OCH3WH), UX POJb B OBITY U IPOMBIIIJIEHHOCTH.
[TonsaTre 0 OMONTOTUYECKH BaKHBIX BEIIECTBAaX: XKUPaAX, OeIKax, yriieBoJax — U X
poJii B OKM3HM 4YeloBeKa. MarepualibHO€ €IMHCTBO OpPraHUYECKUX W
HEOPTraHUYECKUX COETUHEHHUI.

Kpemnuii, ero ¢u3nyeckue W XHUMHYECKHE CBOHCTBA, IIOJyYCHHE M
npumeHeHue. CoenMHeHHs] KpeMHHs B mpupoje. OOmme mnpeacTaBieHus 00
okcune kpemuus (IV) u kpemuueBoil kucnore. CWIMKaThl, X UCIOJIL30BaHUE B
OBITY, B IPOMBIIUICHHOCTU. BaxkHellne CTpOUTENbHbIE MaTepHalibl: KEPaMHUKa,



CTEKJIO, TIEMEHT, OeTOH, *kene300eToH. [IpobrmeMbl 6e30macHOTO WCIOIB30BAHUS
CTPOUTENIbHBIX MATEPUAJIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJSIHOW KHUCIIOTHI,
IIPOBE/ICHUE KAaUE€CTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAOJIIOICHHE MPU3HAKOB
UX TPOTEKAHMS, OMBITHL, OTpaaromue (PU3MUEeCKHe U XUMHYECKHE CBONCTBA
TaJIOT€HOB M HX COEIMHEHHMH (BO3MOXXHO HCIIOJIb30BAHHE BUIEOMATEPUAJIOB),
O3HAKOMJIEHWE C o0pa3naMu XJOpPUAOB (TaJOreHUJ0B), O3HAKOMJICHHE C
obpa3znaMu  ceppl M €€  COCAUHEHHSIMU  (BO3MOXHO  HCIIOJh30BaHUE
BUJICOMATEpHAIIOB), HaOIIOICHNE Tpoliecca OOYIIIMBaHUs caxapa IMOJ JAeWCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3y4YEHUE XUMHUYECKHX CBOMCTB
pa30aBIEHHOMN CEPHON KUCIIOTHI, MPOBEICHNE KaUeCTBEHHOM peaKIuy Ha cylbdat-
WOH M HaOJIOJeHUE NpH3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (U3HUYECKUMU
cBOMCTBaMH a30Ta, (ochopa M HX COEAMHEHUH (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPHUATIOB), 00pa3iamMu a30THBIX U (HOchHOpHBIX yaoOpeHul, moaydeHue,
coOupaHue, pacrno3HaBaHME€ M HW3Y4YCHUE CBOWCTB aMMHUaKa, IPOBEJICHUE
KaueCTBEHHbIX PEaKIUi Ha MOH aMMOHHMS U (ocdar-uoH M U3yueHue MPU3HAKOB
UX IPOTEKAHHUsI, B3AMMOJIEUCTBHE KOHUEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEBIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), U3y4YEeHHE Moenen
KPUCTAUIMUECKNX PEmETOK anmasza, rpadura, dyuiepeHa, O3HAKOMIICHHE C
poLIeCCOM  aJCOPOIIMU  PAaCTBOPEHHBIX BEIECTB AKTHUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJydeHHe, cOOMpaHue, paclo3HaBaHUE U U3yUYEHHE
CBOICTB YIJIEKMCJIOTO ra3a, IPOBEJICHNE KaYeCTBEHHBIX pEaKlMi Ha KapOOHAT U
CUIMKAT-UOHBl W HW3yYECHHE NPU3HAKOB UX MPOTEKAHMS, O3HAKOMIICHHE C
NPOAYKIMEN CUIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHele HeMeTalIbl U UX COCTUHEHUSD.

MeTtanibl 1 MX COeIMHEHUS

OO1as xapakTepUCTHKAa XUMHUYECKUX 3JIEMEHTOB — METANIOB HA OCHOBAHUHU
ux nonoxeHus B Ilepumoamueckor cucremMe XuMUYecKHx daeMeHtoB JI. M.
MenpneneeBa u ctpoeHus atoMoB. CTpoeHHe MeTauioB. MeTtammdeckas CBsA3b U
METAJUIMYECKAs] ~ KPUCTAJUIMUECKass  pEIETKA.  JJEKTPOXUMUYECKHH  pAl
HarpspbKeHu MetamuioB. dusnueckue U XMMUUYECKUE CBOMCTBAa MeTaiuioB. OO0mue
crocoObl ModyyeHuss MeTawioB. lIoHSATHE O KOpPpO3UM METaIOB, OCHOBHbBIE
cnocoObl 3amuThl MX OT Koppo3uu. CraBbl (CTajlb, YyTyH, IJIOPATIOMUHUU,
OpoH3a) ¥ X MPUMEHEHNE B OBITY U IPOMBIIIIEHHOCTH.

[I{enouHbple MeTaIbL: NOJIOKEHHE B [lepronyeckoil cucTeEME XUMUYECKUX
anemeHToB . 1. MenpaeneeBa, CTpO€HHE MX aTOMOB, HAXOXIECHUE B IPUPOJE.
®duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCuIsl U



TUIPOKCUABl HaTpuss W Kanuda. lI[puMeHeHne WIEeNOYHBIX METAIOB W UX
COCJIMHECHUU.

[llenoyHo3eMenbHbIE METAUIBI MAarHUM W KaJbLUUW: IIOJIOKEHUE B
Ilepuonnueckon cucrteMe xuMudeckux diemeHToB [[. M. Menneneesa, ctpoeHue
MX aTOMOB, HaX0XJAEHUE B Ipupoae. PU3nUecKue 1 XMMUYECKUE CBOMCTBA MarHus
U Kaiblius. Baxneilmue coequHeHHs KalblUs (OKCHUI, THUAPOKCHUI, COJIH).
XKécTkocTh BOJBI U CIIOCOOBI €€ YCTpaHEHUS.

AmroMuHUN: noJiokeHue B [lepuoanueckoi cucreMe XMMUYECKHX AJIEMEHTOB
. W. MenneneeBa, CTpOECHHUE aroma, HaxOXIeHHUE B Ipupone. Dusudeckue u
XUMUYECKHAE CBOMCTBA aTtOMHUHMS. AM(POTEPHBIE CBOMCTBA OKCUAA W THIAPOKCHIA
AIFOMUHUSL.

Keneso: monoxenue B [leppoanyeckor cUCTEME XUMUYECKUX AJIEMEHTOB /1.
N. MenneneeBa, CTpOCHHE aroMa, HAXOXJIE€HUE B npupoac. Pusnyeckue u
XUMUYECKHEe CBOMCTRBA kene3a. OKCUIbI, TUIPOKCU B U coyn kenesa (11) u xenesa
(IIT), ux cocraB, CBOICTBA U MOTYyYCHHUE.

Xumuyeckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMy METaUIOB W CIUIaBOB, HUX (PU3MYECKUMHU
CBOMCTBAMHU, U3YUYEHHE  PE3YyJbTaTOB  KOPPO3UM  METALIOB  (BO3MOXHO
UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHJIA
KaJIbIIUSI W HATpus C BOJOM (BO3MOXKHO HCIIOJB30BaHUE BHACOMATEPHUANIOB),
VCCIIEIOBAaHUE CBOMCTB KXECTKOM BOJIBI, IIPOLECCA TOPEHUS XKele3a B KUCIOPOJIE
(BO3MOXXKHO  HKCIIOJIb30BAaHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KAQUECTBEHHBIX PEAKIMi HAa MOHBI: MarHUs, KaJblUs, ATIOMUHUS, IMHKA, JKEJe3a
(IT) u xeneza (II1), meau (II), HabnroaeHUE U oMKMcCaHUE MPOIECCOB OKPALIMBAHUS
IJJaMEHU MOHAaMU HATpUsl, Kalusg U Kaublusg (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), MCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB TUPOKCUIA AITFOMUHUS
Y TUJIPOKCHUJA IIMHKA, PEIICHHE SKCIIEPUMEHTAIIBHBIX 3aj/1ad Mo TeMe «BaxkHenime
METAJUIBI U KX COCTUHEHUS».

XuMus M OKPYXKAOIIAA cpeaa

BemectBa m Marepuanbl B IMOBCEIHEBHOW JXW3HU 4YeJIOBeKa. bezomacHoe
WCIIOJIb30BAaHUE BEIIECTB U XMMHUYECKUX peakuuii B ObiTy. IlepBas momomib mnpu
XMMHUYECKUX 05KOTaX U OTPABJICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKpYXKarollehd cpeibl (MpeaenabHasi JT0MmyCcTUMast
KOHIIEHTpaius Beiects, nainee — [1JIK). Poias XxumMuu B pemieHun 3K0JIOrM4ecKux
pooeMm.

Xumuueckuii IKcnepumenm:

u3yueHue oOpaslloB MaTepuajioB (CTEKJIO, CIUIABbI METAJJIOB, MOJUMEPHBIC
MaTepHalbl).

Mescnpeomemmuoie ceasu



Peaymszannst MeXnpeaMETHBIX CBSI3€M NPH HM3y4YEHUMM XHMUU B 9 Kiacce
OCYIIECTBIISIETCS 4Ye€pe3 HCIOJb30BaHWE KaK OOIIMX €eCTeCTBEHHO-HAyUHBIX
MOHATUH, TaK U TOHATHUH, SBISIOMUXCS CUCTEMHBIMU JJIsI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IHKJIA.

OOmue ecTeCTBEHHO-HAYYHbIC MOHSATHUS: HAay4HbIN (DaKkT, TUIIOTE3a, 3aKOH,
TEOpus, aHajuu3, CHHTE3, KiIacCupUKalusi, MePUOAUYHOCTh, HAOIIOACHHE,
HKCHEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, NapHUKOBBIN
¢ PeKT, TeXHOIOTHS, MaTePUAIIBI.

dusmka: Martepus, aToM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIbI, PAAHOAKTUBHOCTh, MOJIEKYJNa, JJIEKTPUUYECKUN 3apsif, MPOBOJHUKH,
HOJYNPOBOJHUKH, JUDJIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TEN0, OOBEM,
arperaTHoOe COCTOSIHUE BEIECTBA, a3, pacTBOpP, paCTBOPUMOCTb, KpUCTAIINYECKast
pemérka, CiiaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHYECKOE
IPOCTPAHCTBO, MJIaHETHI, 3BE3/1bI, COHIIE.

buonorus: dorocunTes, mprxanuwe, Omocdepa, SKOCHCTEMa, MUHEPATHHBIC
y100peHusi, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbIE BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MuHEpanbl, TOPHBIE TOPOJBHI,
MI0JIE3HBIE UCKOIIAEMbI€, TOTIJIMBO, BOAHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA ITPOI'PAMMBI 110
XNUMHUHN HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30OBAHUA

JINMUHOCTHBIE PE3YJIbTATHBI

JIMuHOCTHBIE pE3yJbTaThl OCBOEHHUS MPOTPaMMBI OCHOBHOTO OOIIETO
0o0pa3oBaHMs JOCTUTAIOTCS B XO0j€ OOy4YeHUS XUMHH B E€JUHCTBE Y4eOHOU u
BOCIIUTATEJIBHOMN JIEATEIBHOCTH B COOTBETCTBUU C TPAJAULMOHHBIMA POCCUHCKUMU
COLUOKYJBTYPHBIMA M JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU, NPUHATHIMU B
oOmiecTBe mMpaBUjaMH M HOpPMamMH TIOBEIEHHUS U CIOCOOCTBYIOT MpolieccaM
CaMOIIO3HaHUs, CAMOPA3BUTHUS U COLUAIN3AIMN 00YyUarOIINXCSl.

JIn4HOCTHBIE  pe3yJIbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaroOLIUXCS
PYKOBOJICTBOBaTbCA CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OpPUEHTAUUh W
pacuIMpeHUE ONbITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1)maTpMoTHYECKOro BOCIMTAHUA:

LIECHHOCTHOI'0 OTHOLICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHYECKOMY
U HAyyYHOMY HACJEIUI0, TIOHMMAHUS 3HAYECHUS XUMHUYECKOM HAayKU B JKHU3HU
COBPEMEHHOr0 O00IEeCTBA, CIOCOOHOCTH BJIAAETh JOCTOBEPHON HMH(OpManuen o
MEPEJIOBBIX JOCTHKEHUAX M OTKPBITUAX MHUPOBOM M OTECYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U 00IIECTBA;

2)rpa:kIaHCKOro BOCIIUTAHUSA:

NPEACTABICHUS O COLUMAJbHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-MCCIE0BaTENbCKOM, TBOPUECKOM W  JAPYTUX  BUAAX
JeSITeIbHOCTH, TOTOBHOCTU K pPa3HOOOpPa3HONW COBMECTHOH JAEATEIbHOCTU IpU
BBINIOJIHEHUHU YYEOHBIX, TO3HABaTEIbHBIX 3a/lay, BBINOJHEHUU XUMHUYECKHUX
IKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX TPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHHIO
¥ B3aUMOIIOMOIIM B TIpollecce ATOM y4eOHOM NeATeNbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE TOBEICHHE M IIOCTYIIKM CBOHMX TOBApUILEW C MO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUSA ITOCIEACTBUM MOCTYIIKOB;

3)eHHOCTH HAYYHOT O MO3HAHUA:

MHUPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XWMHYECKOM pPEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM M COCTAaBIIAIOLINE
OCHOBY JUIsl IOHUMAaHMsI CYIIHOCTH HAyYHOW KapTUHBI MUpA, MPEICTAaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUA IPUPOABI, B3aHMOCBA3SX YEJIOBEKA C
MPUPOJIHOM CPENOi, O POJIM XMMHUH B IO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

IIO3HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA NOJYYEHWE HOBBIX 3HAHUU IO
XUMHH, HEOOXOMuMBbIE Ui OOBACHEHHUS HAOII0JaeMBbIX MPOIECCOB U SIBJICHHM,
MO03HABATENbHON, WH(DOPMAIMOHHOM M YHUTATENbCKON KYJIbTYpbl, B TOM YHCIIC
HABBIKOB CaMOCTOSITENIbHOM paloThl C Y4YEOHBIMM TEKCTaMH, CIPaBOYHOU



JUTEPATYPON, JIOCTYNHBIMA TEXHUYECKHMMH CpEACTBAMU HMH(POPMALMOHHBIX
TEXHOJIOTUH;

UHTEpEC K OOYyYEHHMIO M TO3HAHUIO, JI0003HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTH K  CaMOOOpa30BaHUIO, IMPOEKTHOM W  HUCCIEN0BATEIbCKOU
NEeSATENbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH M YPOBHS OOy4YeHUS B
JlanbHEHIIeM;

4)popMupoBaHNs KyJIbTYPbI 310POBbSI:

OCO3HAHHME IIEHHOCTUM JKW3HU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY
3JI0pOBbIO, YCTAaHOBKHM Ha 370pPOBbI 00pa3 XU3HHU, OCO3HAHUE MOCIEJACTBUN U
HETMPUATHE BPEIHBIX MPUBbIYEK (YHIOTPEOIEHUS alIKOT0Jis, HAPKOTUKOB, KYPEHUS),
HEOOXOJMMOCTH COONIOJICHUs] TMpaBuia 0€30MacHOCTH TIpu  oOpalieHuu ¢
XUMUYECKMMHU BEIIECTBAMH B OBITY U pEaTbHOU KU3HH;

5)Tpy10BOro BOCIMTAHMS:

MHTEPEC K MPAKTUUYECKOMY M3YyUYEeHUIO TPOoQeccuil u Tpyaa pa3inyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTamM TpPYIAOBOHW [NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE IPUMEHEHHUS TMPEAMETHbIX 3HAHUN IO XWMHUHU, OCO3HAHHBIA BBIOOP
WHIUBUYAIbHON TPAeKTOPUHU MPOAOIIKEHUS 00pa30BaHus C YUYETOM JTMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, O0IIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHEMHON Npo(hecCUOHATBHOM AESTENBHOCTA U Pa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTH aIallITUPOBATHCA B MPO(ecCnoHaNbHOM cpeie;

6)3K0/10r14eCKOro BOCIIUTAHUS:

HKOJIOTHYECKH I€JeCO00pa3HOEe OTHOIICHHE K MPHUPOAE KaK HCTOYHUKY
KU3HHU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMaHUE [IEHHOCTH 3I0POBOrO U
Oe3omacHoro o0pasza KH3HU, OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY
¢u3znyecKkoMy M TNCHUXHYECKOMY 3/I0pOBbIO, OCO3HAHUE IEHHOCTU COOJIOJICHUS
paBuJI 0€30MaCHOTO MOBECHUS MpU padOTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYyalHsIX,
YIPOXKAOIIKX 30POBBIO U )KU3HU JIFOAEH;

CIIOCOOHOCTH NMPUMEHSTh 3HAHUSA, MOJIy4aeMble MPU U3YYEHUH XUMHUH, IS
penienus 3a1a4, CBA3aHHbBIX C OKPYKalOLEed IPUPOIHON CPENOU, JJIsl ITOBBIIIEHHUS
YPOBHSL  3KOJOTHYECKOW  KYyJbTYpbl, OCO3HaHUS TJOOAJIbHOIO  XapakTepa
HKOJIOTHYECKUX MPOoOJeM M MyTel MX pelIeHUsi MOCPEJICTBOM METOJ0B XHWMUH,
9KOJOTMYECKOTO MBIIUICHUS, YMEHHSI PYKOBOJCTBOBAaTHCA UM B IO3HABATEIbHOM,
KOMMYHUKATUBHOM U COLMAIBHOM MPAKTHKE.

METANIPEIMETHBIE PE3YJIbTATBI

B cocraBe MeranpeIMETHBIX pe3yJbTaTOB BBLACISAIOT 3HAYUMBIE IS
dbopMHUpOBaHUA MHPOBO33PEHHS OOIIEHAYyYHbIE TMOHATUS (3aKOH, TeOopus,
IPUHIIUI, TUIIOTE3a, (PaKT, CUCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYroe.), KOTOpbIe
UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax W MO3BOJIAIOT Ha
OCHOBE 3HaHUM M3 3TUX NPEAMETOB (HOPMHPOBATH MPEACTABIECHUE O LEIOCTHOU



HAyYHOW KapTUHE MHpA, M YHUBEpPCaJIbHbIC yUeOHbIC NeWCTBUS (II03HABATEIIbHbIC,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOphle oOecreunBaloT (OpMHUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHHMIO M OCYILIECTBICHUIO Y4eOHOMU
NEATEeIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE NeiiCTBUSA

ba3zoBble 1ornyeckue aAeicTBUA:

YMEHHUSI HKCIOJIb30BaTh MNPHUEMBI JIOTMYECKOTO MBIIIJIEHUS MPU OCBOCHUU
3HaHWI: pacKpbIBaTh CMBICT XMMHUYECKUX MOHSTHH (BBIIETSATH UX XapaKTEpHbIC
MPU3HAKU, YCTaHABJIMUBATh B3aUMOCBSI3b C JPYTUMU TOHSTUSMH), HUCIOJIb30BaTh
MOHATHS 711 OOBSICHEHUS OTJEIBHBIX (P)AKTOB M SBJICHHUM, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKAIMM XUMHUYECKUX BEIIECTB M XUMHUYECKHX DPEaKIUH,
yCTaHaBJIMBATh MPUUMHHO-CIIEJACTBEHHBIE CBS3M MEXKIAY OOBEKTAMU H3yUYCHUS,
CTPOUTH JIOTUUECKHE pAacCyX AeHUS (MHIYKTUBHBIE, AENYKTUBHBIC, 110 aHAJIOTUHN),
JieaTh BBIBOJIBI M 3aKIIOUCHUS;

YyMEHHUE TMPUMEHSATh B IMPOIECCEe NO3HAHUS NOHATUA (TpeAMETHBIE U
METaINpeIMETHbIE), CAMBOJIMYECKHE (3HAKOBBIE) MOJIENN, UCIIOJIb3YEMBIE B XUMUU,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMHUHM MOJIEIbHBIEC MPEACTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJ JJIEMEHTa), XUMHUyeckas (opMyna U ypaBHEHHUE
XUMUUYECKON peakinu — MpU PelIeHUH YueOHO-TIO3HABATEIbHBIX 3aj]1a4, C YYETOM
ATUX MOJIEIBHBIX MPEJCTABICHUI BBISABIATh U XapaKTepU30BaTh CYIIIECTBEHHBIC
MPU3HAKH W3YYaeMbIX O0BEKTOB — XUMUYECKUX BEIIECTB U XMMHUECKUX PEaKIIUi,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIEJACTBEHHBIE CBA3M U
MPOTUBOPEUHS B U3yUaeMbIX MPOIECCAX U SBICHUSIX.

Ba3oBble ucciaenoBarebckue 1eMCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KA4YE€CTBE HHCTPYMEHTA
MO3HAHWA, a TaKXKe€ B KAadeCTBE OCHOBBI JUIsi (OPMHUPOBAHUSA THUIMOTE3bI IO
IPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMbBIX CYKJICHUN;

NpUOOpPETEHUE OMbITa 10 TUIAHUPOBAHUIO, OpPraHU3allMd U TPOBEACHUIO
YYEHHMUYECKMX JKCIIEPUMEHTOB, YMEHHE HaOMoJaTh 3a XOJOM IIpoliecca,
CaMOCTOSATENILHO MPOTHO3UPOBATH €0 Pe3yibTar, GOpMyIUpOBaTh 0000IICHHS U
BBIBOJIbI TI0 PE3yJIbTaTaM MPOBEAEHHOIO OMbITA, UCCIEIOBAHUS, COCTABIATh OTYET
0 Mpo/ieJIaHHOM padoTe.

Pabora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATHP W WHTEPIPETUPOBATH HH(HOPMAIIHIO
Pa3ITUYHBIX BUIOB U (HOPM MPECTABICHUS, MOJIYyIaeMyI0 U3 Pa3HbIX HCTOYHUKOB
(HayyHO-TIOMYyJIIpHAs JUTeparypa XUMHUYECKOTO COJAEp)KaHUs, CIPaBOYHbIC
nocobusi, pecypcbl MHTepHeTa), KpUTUUECKU OIICHUBATh NPOTHUBOPECUUBYIO U
HEJIOCTOBEPHYIO HH(POPMAIIHIO;



yMEHUE NPUMEHATh Pa3Iu4yHble METOAbl U 3alpOChl MPU MOUCKE U OTOOpE
uHGOpMAlMd U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJUMBIX I BBINOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3aJ]a4 OMpPEIeIEHHOTO TUIIA, TPUOOPETEHUE ONbITA B
00JaCTH  MCHOJIb30BaHUS  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTHUH,
OBJIAJICHUE KYJbTYpOi aKTUBHOTO MCIOJIb30BaHUS PA3IMYHBIX OUCKOBBIX CUCTEM,
CaMOCTOSTEIILHO BBIOMPATh ONTUMAILHYIO (JOPMY MpECTaBICHUS HHGOPMAINH U
WUIIOCTPUPOBATh pEIIAEMbIE€ 3a/1aud  HECIIOKHBIMU CXEMaMH, JuarpaMmaMu,
apyrumu popmamu rpadKu U UX KOMOHWHAIMSAMU;

YyMEHUE UCIOJIb30BaTh U aHAJIM3UMpPOBaTh B IIpoliecce Y4YEOHOW U
UCCIIEZIOBATEIbCKOM NIEATEIHbHOCTH MH(YOPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOI'0 XO3SKWCTBA M TPAHCIIOPTA HAa COCTOSHUE OKPYXKAKOUIECH NPUPOIHOU
cpensl.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC YYeOHbIE 1eHCTBHS:

yMEHHUsI 3aJlaBaTh BOINPOCHI (B XOJe Juagora v (WJIH) JIUCKYCCHUH) TIO
CyllecTBY  oOcyxaaemMoil  Tembl, (OPMYJIUPOBATb CBOM  NPEJIOKEHUS
OTHOCHTEJIFHO BBIIIOJIHEHUS IPEITI0KEHHON 3a/1a4u;

YMEHHSI  MPEACTABIATh  IOJYYEHHbIE  PE3yJibTaTbl  MO3HABATEIbHOM
NEeATENbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JeJlaTh MpPe3eHTALUI0
pE3yNbTATOB BBINOJHEHUS XUMHUYECKOTO0 IKCIIEpUMEHTa (Ja00paTOPHOTO OIBITA,
1abopaTopHOI pabOTHI IO HCCIICIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOCKTA);

yMEHHsI Yy4eOHOTO COTPYAHHYECTBA CO CBEPCTHHUKAMH B COBMECTHOM
MO3HABATEJIbHOM W MCCIENOBATENbCKOW  JICSITENBHOCTH  IPU  PEUICHUU
BO3HMKAIOIIMX NPOOJEM Ha OCHOBE YyuéTa OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uiuil (00cyxaeHus, oOMEeH MHEHHSIMH, «MO3TOBbIE IITYPMbD», KOOPAHHALIUSA
COBMECTHBIX JCUCTBUM, OIpEACIICHHNE KPUTEPUEB II0 OLEHKE KadyecTBa
BBINIOJIHEHHOM pabOThI U JpyTue).

PeryisiTuBHBIE YHMBepcaJbHbIe Y4eOHbIe 1eCTBUSA:

YMEHUE CaMOCTOSATENIbHO ONPEEeIsITh UENH JEATebHOCTH, IUIaHUPOBATh,
OCYLUECTBJIATh, KOHTPOJIMPOBATh M MPU HEOOXOJIMMOCTH KOPPEKTHPOBATH CBOKO
NesITEeNHHOCTD, BRIOMPATh Hanbosee d(pPeKkTuBHBIC CITOCOOBI pelieHusT y9eOHbIX U
MIO3HABATEIBHBIX 33/1a4, CaMOCTOATENIBHO COCTABJIATh WIH KOPPEKTUPOBATH
IPEIJIOKEHHBIM QJITOPUTM JEHUCTBUU IIPU BBINOJHEHUM 3aJaHUN C YYETOM
MOJIYYEHHs] HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BEUIECTBAaX U PEaKUHUsX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOTO pe3yJbTaTa 3asBICHHOW L€, YMEHUE
MICII0JIB30BaTh U aHAIIM3UPOBATh KOHTEKCTHI, IPEJIaracMbl€ B YCIOBUU 33IaHUN.

IHNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe nmnpeaMETHBIX PE3yJbTATOB IO OCBOCHHUIO 00s3aTEIBHOTO
COJIep)KaHusl, YCTAaHOBJIEHHOTO IaHHOW (¢eaepanbHOH pabouelt MporpamMmon,
BBIJIETISIIOT: OCBOEHHBIE OOYYalOIIMMMCS HAay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI



neicTBUl, crnenupuUeckue Ui TPEAMETHOW oOmacth  «XUMHS», BUIBI
JEATENbHOCTH 1O  IIOJYYEHUIO HOBOIO  3HaHWS, €ro  HHTEPIPETALNH,
peo0pa3zoBaHUIO U MPUMEHEHHUIO B PA3IMUHBIX YYEOHBIX U HOBBIX CUTYaIUsIX.

K koniy o0yuenus B 8 Kkiacce npeMeTHbIEe pe3yabTaThl HA 0a30BOM YPOBHE

JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y 00YUAIOIIUXCSI YMEHHUM:

e PacKpbIBaTh CMBICII OCHOBHBIX XMMHWYECKHX IOHATHUH: aTOM, MOJICKYJa,
XUMUYECKUN DJIEMEHT, INPOCTOE BEIIECTBO, CIIOXKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COEIMHEHNHN, MOJISIPHBIA 00BEM,
OKCHJ, KHMCJIOT4, OCHOBAaHHE, COJb, IEKTPOOTPULIATEIBHOCTb, CTEIICHb
OKHUCJICHHS, XMMHUUYECKasl peakius, KiacCU(pUKaIUs peakluid: peakiuu
COCIMHEHUSA, PEAKUUU PAa3JIOKEHUs, pPEaKUUU 3aMEUICHUs, peaKuuu
oOMe€Ha, 3K30- ¥ SHJOTEPMHUUYECKHE PEAKIIMH, TEMI0BOU A (EKT peakiuu,
SAIpO aTOMa, JJICKTPOHHBINM CIIOM aroma, aToMHas OpOWTalb, PaIAYC
aToMa, XMMHMYECKasl CBs3b, MOJISIPHAS WM HENOJISIpHAs KOBAJCHTHAs CBSA3b,
MOHHas CBSA3b, MOH, KATUOH, aHWOH, PACTBOP, MAaccoBas JOJs BEIIECTBA
(mpolieHTHAas! KOHIICHTPAIKs) B paCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHX TOHATHUH U
MIPUMEHATH T MOHATHUS IPH OMUCAHUU BEUIECTB U UX MPEBPAILLICHUN;

e HCIONB30BaTh XHWMHUUYECKYIO) CHUMBOJHMKY JUIsI COCTaBJICHHS (HOpMyI
BEILIECTB U YPABHEHNI XMMHYECKUX PEAKIIMIL;

e ONpENENsATh BAJEHTHOCTh aTOMOB AJIIEMEHTOB B OMHAPHBIX COEIUHEHMSIX,
CTENEHb  OKWUCIICHHS  JJIEMEHTOB B  OMHApHBIX  COCAUHEHUSIX,
IIPUHAJIEKHOCTh BEIIECTB K OINPEAEIEHHOMY KIIACCy COEIUHEHHU 110
dbopmynam, BHJ XUMHUYECKON CBsI3M (KOBAJIGHTHAas W MOHHAs) B
HEOPraHUYECKUX COEAUHEHHUSIX;

e packpeiBaTh cmbich Ilepuomuueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh INOHUMAHHE IEPUOAUMYECKONM 3aBUCUMOCTH CBOMCTB
XUMHYECKUX DJIEMEHTOB OT UX IOJOXKeHUs B llepuomnueckon cucreme,
3aKOHOB COXPAaHEHUs MacChl BELIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YUYE€HUS, 3aKOHa ABOTazpo;

e ONUCHIBATH M XapakTepuszoBaTh TaOIUuHyr0 Qopmy Ilepronnueckoi
CUCTEMBl XMMHMYECKUX OJJIEMEHTOB: pa3JIN4yaThb IIOHATUS «TJIABHAS
noarpymnmna (A-rpymmna)» u «mobounas noarpynmna (b-rpymnma)y, maneie u
OoJbIIME TEPHUOJbI, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCS B
tabnuue «llepuoanueckas cucremMa Xumuueckux saemeHtoB . WM.
MenpaeneeBay € YHCIOBBIMH XapaKTEPUCTUKAMH CTPOECHUS AaTOMOB



XUMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsj sjpa, oOIiee YUCIO IEKTPOHOB
U pacnpeiesieHUue uxX Mo JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHWUYECKHUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YKUCIy M COCTaBy Y4YacTBYIOIIMX B pPEaKIuu
BELIECTB, N0 TEIIOBOMY 3D PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHME CBOWMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIAs ONUCAHWE TPUMEPAMU MOJEKYISIPHBIX
YPaBHEHHI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX Kau€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUUYECKUX MPEBpaAlllCHUN B
Pa3IUYHBIX YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W MOJISIPHYKO  MaccChbl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMeHTa 10 (dopmye
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKIUU;

MPUMEHSITh OCHOBHBIE OIEpAlMM MBICIUTENbHON NEATEIbHOCTH — aHaIu3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMATHU3aIUIo, KIIaCCU(PHUKALIUIO,
BBISIBJICHUE MPUUYUHHO--CJIEJCTBEHHBIX CBSA3EU — ISl U3YyUYECHHUS] CBOMCTB
BEIIECTB U XHUMHUYECKHX PEAKIHM, €eCTeCTBEHHO-HAyYHbIC METO/bI
MO3HAHUA — HAONIOJCHHWE, W3MEpPEHUEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICTICHHBIN);

cleloBaTh ~ IpaBUJiaM  [OJb30BaHUS  XMMHUYECKOM  TOCYIIOM M
7a00paTOpHBIM  O00OpYJIOBaHMEM, a TakXKe IMpaBWIaM OOpaIleHHUs C
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSIMH 1O BBIIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIMBITOB MO TMOJYYECHUIO H COOUPAHUIO
ra3oo0pa3HbIX BeIIEeCTB (BOJOpOAa M KHUCJIOPOJa), MPUTOTOBIICHUIO
PacTBOPOB C OMNPEAECIEHHON MAaCCOBOM JIOJIEM PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBAaTb M MPOBOJUTH  XUMHUYECKHE  SKCIEPUMEHTHl MO
pacro3HaBaHUIO PACTBOPOB IIENOUYEH U KUCIOT C MOMOIIbIO UHIUKATOPOB
(;makmyc, henondTanent, METHIOPAHXK U JPYTHE).

K xonity o6ydenus B 9 Kkjacce npeMeTHbIC pe3yabTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y 00YUAIOIIUXCSI YMEHUM:

PacCKpbIBaTh CMBICI OCHOBHBIX XWUMHUYECKUX TNOHATHUWA: XWMHYECKHUM
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AHWOH, IIPOCTOE BEILECTBO,
CJIOKHOE€ BEIIIECTBO, BAJIECHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peakiusi, XUMUYECKas CBA3b, TEIJIOBOU 3P (heKT
peakuuu, MOJb, MOJSIpHBIH  00BEM,  pacTBOp,  DJIEKTPOIUTHI,
HEJJIEKTPOJIUTHI, AIEKTPOJIMTHYECKAST IUCCOLMALMSA, PEAKIHUH HOHHOIO
oOMeHa, Karaau3atop, XHMHYECKOe paBHOBecHe, oOOpaTUMble W



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHCIIUTENb,  BOCCTAHOBUTEIb,  OKUCIEHHE U  BOCCTAaHOBJIEHUE,
aIIOTpoNnusl, aM(pOTEPHOCTh, XUMHUYECKass CBA3b (KOBAJIEHTHAas, MOHHAs,
MeTaJlTM4YecKas), KpUCTAIMYecKass pemeérka, KOppo3us METalIoB,
CIUIaBbl, CKOPOCTh XUMHYECKOM peakiuu, MpeaeabHO JOMyCcTHUMas
koHueHrtpanus [IJIK Bemecrtna;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX [MOHATHH U
MIPUMEHSThH 3TU NOHATHUSA IPU ONMCAHUM BELECTB U UX MPEBPALLICHUH;
UCIIOJIb30BaTh XHUMHUYECKYIO CHMBOJIMKY JUJIsi COCTaBjieHUs Gopmyl
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

ONPENEINATh BaJIECHTHOCTh U CTENEHb OKUCJIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IM4YHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJIacCy CO€IUWHEHUU 1o (opmyiaM, BHUA XHUMHYECKOU
CBs3W (KOBaJICHTHAs, WOHHAs, METaUIMYeCKas) B HEOPTraHUYECKUX
COCIMHCHHUSX, 3apsi MOHA M0 XUMUYECKON (opMyIie, XapaKTep Cpebl B
BOJIHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUMN, THUIl KPUCTATIMNYECKOU
PEMETKN KOHKPETHOTO BELIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akoHa J[. WM. MenpeneeBa wu
JIEMOHCTPUPOBATh €ro IOHHUMaHUE: OIUCHIBaTh W XapaKTepHu30BaTh
tabmmunyio (opmy [lepruoamdeckoil CUCTEMBl XMMHYECKUX DSJIEMEHTOB:
paznuyaTh TMOHATUSA «rjaBHasg noarpynma (A-rpynma)y U «mobodHas
noarpynna (b-rpynma)», manbie u OoJbIIME TMEPUOABI, COOTHOCUTH
0o003Ha4YeHUsl, KOTOpPhIE MMEIOTCS B TMEPUOJUYECKONW Taliuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHUMHYECKHUX
AJIEMEHTOB (COCTaB ® 3apsj sapa, o0OIlee YHCIO DIEKTPOHOB U
pacmpeneneHue WX TI0 DJIEKTPOHHBIM CIIOSIM), OOBACHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 3JIEMEHTOB M UX COCIMHCHUUN B
npejenax MajiblX NEPUOJOB U TIaBHBIX MOATPYII C YUETOM CTPOSHUS MX
aTOMOB;

KJIacCU(DUIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIY W COCTaBy YYaCTBYIOUIUX B pPEaKIUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO0 M3MEHEHHUIO CTEMEHEW OKHUCIICHUs
XUMHYECKHX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME W CHENU(PUISCKUE XHUMHYECCKUE
CBOMCTBa TIPOCTBIX M CJOXKHBIX BEIIECTB, MOATBEPXKAAsi OIMKHCAHUE
MIpUMEpPaMH MOJIEKYJISIPHBIX M HMOHHBIX YPAaBHEHUW COOTBETCTBYIOIIHMX
XMMUYECKUX PEAKIUM;

COCTaBJSAITb YPABHEHUSI DJIEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEU, MOJIHBIE M COKPAILEHHBIE YPABHEHHUS PEAKLIUM NOHHOTO



oOMeHa, ypaBHEHHUS pEaKIWi, MOATBEPKIAIONMNX CYIIECTBOBAHUE
TF€HETUYECKOM CBSI3M MEXY BEIIECTBAMU PA3JIUYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTb OKHCJIHMTEIIbHO-BOCCTAHOBUTENIBHBIX —PEAKIUN
MOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OallaHCa ATUX PEaKIIMiA;
MIPOTHO3UPOBATh CBOWCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOXXHOCTH TMPOTEKAHUS XMMHUYECKUX MPEBpAlICHU B Pa3IUYHBIX
YCIOBUSIX;

BBIYHCIIATh OTHOCHUTEJIBHYIO MOJEKYJSIPHYIO W MOJISIPHYIO  MacChl
BEILIECTB, MAaCCOBYIO [OJII0 XHMHYECKOTO »3JIeMeHTa 1o (dopmyse
COEJIMHEHHUSI, MACCOBYIO JIOJIO BELIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOW PEaKIUU;

coONoaTh  MpaBWUjia  TOJB30BAHUSA  XUMHYECKOW  TMOCYAOW W
7abopaTOpHbIM  00OpYJOBaHHMEM, a TaKXke IMpaBujia oOOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSIMH TIO BBITOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OMNBITOB MO TMOJYYEHUIO U COOMpPAHUIO
ra3o00pa3HbIX BEIIEeCTB (AMMHAKa U YTJIEKUCIIOTO rasa);

MPOBOJUTh  PEAKIMH, TOJATBEPKAAIONIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACIO3HABATh OMBITHBIM MyTEM XJIOpUJ-, OpOMUJI-,
noaua-, kKapObonat-, ¢ocdar-, cuiIMkKaT-, cyiabhar-, THAPOKCUI-HOHBI,
KaTUOHBl aMMOHHSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOLIUE B
BOJIHBIX pacCTBOpPax HEOPraHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIE OINEpAllMK MBICIUTEIILHON JEATEIbHOCTH — aHAJIU3
U CHHTE3, CpaBHEHHE, OO0OOIIEHHE, CHUCTEeMATU3aIMI0, BBISIBJICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3¢d — [l U3YyYEHHUS CBOWCTB BEIECTB U
XUMUYECKUX PEaKIUi, €CTECTBEHHO-HAy4YHbIE METOAbl IO3HAHUS —
HaOJIOICHUE, M3MEpEHHe, MOJCIUPOBAHUE, SKCIEPUMEHT (peajbHBbIM U
MBICJICHHBIN).



TEMATHYECKOE IINIAHUPOBAHHUE

8 KJIACC
N Kosaun4yecTBouacos
°
HanmenoBaHuepasiesioB u
n/ Bcer  KouTpoabubiepaGoT
TEMIIPOTrPAMMBI
n 0 bl
Paznen 1.IlepBoHavyaibHbIeXUMHYECKHETIOHATHS
Xumusi — BaxkHast 00J1acTh
1.1 €CTECTBO3HAHUS U MPAKTUYECKOMN 5 1
NESITEIbHOCTH YeJIOBEKa
1.2 BemecTBa 1 XuMu4YeCcKuepeakiuu 15 1
Uroromopazaeny 20

Pasnen 2.BaxHeiimue npeacTaBuTe/ M HEOPraHNYECKHUX BelIeCTB

24

2.1 Boznyx. Kucnopon. [Tonsatue 06 okcunax 6 0
2.2 Bonopoa.Ilonstue o KuCnoTax v comusx 8 0
2.3 Bona. PactBopsl. [loHsiTHE 00 OCHOBaHUSX 5 1
OCHOBHBIEKIIACCHIHEOPTAaHINUECKUXCOETUHE 1 |
HUI
Uroronopaszneny 30

IMpakTnyecknepadbor
bl

DJIEeKTPOHHbBIE
(uudpossbie)
oOpa3oBaTeJibHbIEpecyp
ChlI

bu6moreka [JOK
https://m.edsoo.ru/7f41837¢c

bu6moreka [JOK
https://m.edsoo.ru/7f41837¢

bu6moreka [JOK
https://m.edsoo.ru/7f41837¢c

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

bubmuorexa [JOK
https://m.edsoo.ru/7141837¢c

but6mmoreka [IOK
https://m.edsoo.ru/71f41837¢c

Paznen 3.1lepuoanuecknii 3axoH u Ilepuognueckasi cucrema xumuieckux 3jeMmeHToB . U. MenaeneeBa. CTpoeHneaToOMOB.

XHUMHYECKASACBA3D. OKI/ICJII/ITCJILHO-BOCCTaHOBI/lTe.]IbeIepeaKIII/I](I

3.1 [Tepuoanueckuii 3akoH u [leprnonnueckas 7 1

but6mmoreka [IOK



cHCTeMa XUMMHYECKUX djeMeHToB /I, 1.
Mennene-eBa. CtpoeHueatoma

39 Xumuueckas cBsi3b. OKHCIUTENLHO- 8

BOCCTAaHOBUTCIIBHBIC PCAKIITNN

Hroronopaszaeny 15

PesepBHOEBpEMS 3

OBIIEE KOJIMYECTBO YACOB I10

[TPOT'PAMME 68

https://m.edsoo.ru/7f41837¢c

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

bubnuorexa [JOK
https://m.edsoo.ru/71f41837¢c

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




9 KUIIACC

Ne
n/

HaI/IMeHOBaHI/Iepa3)]eJ10B H
TEMIIPpOrpaMMbI

Pasznen 1.BemiecTBo U XUMHYECKHE PeaKIUH

1.1

[ToBTOpeHue n yriyOieHnue 3HaHUM
OCHOBHBIX Pa3/esoB Kypca 8 kiacca

OCHOBHBIE3aKOHOMEPHOCTUXUMUYECKUXPEA

1.2 .
KIOouu
13 DIEKTPOIUTHYECKAs JUCCOLIMALIMS.
' XUMHUYECKUE PEaKLIUU B pacTBOpax
Uroronopaszneny

Pa3gea 2.HeMeTa/JIBI M UX COCIUHEHUSA

2.1

2.2

23

24

OO6m1as XxapakTeprucTUKa XUMHUECKUX
sneMeHTOB VIIA-rpynmsl. ["anorenst

OO01m1ast XapaKTEpUCTHKA XUMHUYECKUX
aneMeHToB VIA-rpynmnsl. Cepa u
e€CcoeIMHEHUS

OO01mas XxapakTepucTUKa XUMUIECKIX
31eMeHTOB VA-rpynibl. A30T, pochop u ux
COCIUHCHUA

OO61mas xapakTepuCcTHKa XUMUYECKUX
aneMeHToB [VA-rpynnsl. Yriaepoa u
KPEMHUI U UX COCAMHEHUS

Uroronopaszneny

KoaunuecTBouacoB

Bcer

(1)

17

25

KonTpoasubiepado
ThI

IMpakTnyecknepado
ThI

DJIEeKTPOHHbBIE
(uu¢posbIe)
o0pa3oBaTe/bHBIEpECYP
ChlI

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636




Pa3zgea 3.MeTaJIbI M UX COCAUHEHUSA

3.1 OO01I1ECBONCTBAMETAIIOB
3.2 Baxueliniie MeTayinl 1 UX COETUHEHUS
Nroronopaszneny

Pa3znen 4. Xumus u okpyxkamwuias cpeaa

4.1 BemiecTBa 1 MmaTepuasbl B )KU3HU YEJIOBEKA
Uroronopaszneny

PesepBHOEBpEMS

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

16

20

68

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636
bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [{OK
https://m.edsoo.ru/7f41a636

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636







IHHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Ne

n Temaypoka
/

n

[Ipenmet xumuu. Ponp xumun B
’KM3HHU 4enoBeKka. Tena U BelecTsa

ITonsatue o MCTOAaX IIO3HAHUA B
XUMHHN

IIpocTsle U CHOKHBIE BELIECTBA

XUMHAYECKHUE DIIEMEHTHI. 3HAKHU
(CUMBOJIBI) XUMHYECKUX JIEMEHTOB

OTtHocuTeNIbLHAsI aTOMHas Macca.
OTtHOCHUTENIbHAS MOJICKYJISIPpHAsA
Macca

[lepBbie MOMBITKY KJIacCUPUKALIUU
XUMHUYECKHX 3NIeMeHTOB. [ToHsTHE 0
rpynmnax CXOIHBIX 3JIEMEHTOB

[Tepuonnueckuii 3aKOH U
[Tepuonuueckas cucrema
XHMHYECKHX djieMeHnToB JI. U.
MenneneeBa

Koun4yecrBoyacos
Haraunzy
Be KonTpoabHbI IIpakTHyecku
YeHUs
ero  epadoTsbl epadoThI
Map. 2 yut. OTB.
1 Ha sonp. Ne2,3

(nncm)
Map. 3. 0oTB. Ha
gonp. Ne 1-5
(ycTHO)

Jlekumsa, yteHne
y4yebHMKa

JJIeKTPOHHBbIeNU(PPOBHICOOPA30OB
aTeJbHbIEpeCypChl

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d210c

bubmuoreka [JOK
https://m.edsoo.ru/ff0d227¢

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2a6¢

bubmuoreka [JOK
https://m.edsoo.ru/ff0d2be8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d323¢c

bu6mmoreka [{OK
https://m.edsoo.ru/00ad9ffa

bu6mmoreka [{OK
https://m.edsoo.ru/00adas52¢c




10

11

12

13

14

15

16

17

[lepuopl, TpyIIIBI, TOATPYIIIBI

[TpakTrueckas padota Ne 1
«[IpaBuia paboTel B 1abopaTopuu 1
npuéMbl 00pareHus ¢
1a00paTOPHBIM 000PYT0BAaHHEM)

ATOMHO-MOJIEKYJIIPHOEYYEHHE

Crpoenune atomoB. CocTaB aTOMHBIX
sanep. M3oTomsl

AToMBbl 1 MOJIEKyIbl. KOHTpOIBHAA
pabota Nel Tlepuoguveckuii 3aK0H
nepuoanueckas cucrema .M.
Menneneena.

CtpoeHue 37eKTPOHHBIX 000JI0YEeK
aTOMOB 3J1eMeHTOB [lepnonnueckoin
cuctemsl /. 1. MenaeneeBa

XapaKkTepuCcTUKa XUMUYECKOTIO
3JIEMEHTA T10 €0 IOJIO0KEHUIO B
[Iepnonnueckoii cucreme /1. U.
Menpeneesa

3naueHnue llepunoanueckoro 3akoHa
JUIS pa3BUTHUS HAYKH U ITPaKTUKU. [].
N. MenneneeB — y4€Hbli, IEAaror u
rpa)xJ1aHuH
DNEeKTPOOTPULATEIEHOCTHATOMOBXHU
MUYECKUXDIIEMEHTOB

HNoHHasxuMHuUeCcKascBI3b

bu6mmoreka [IOK
https://m.edsoo.ru/00ada52¢c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d23dc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2d50

bu6mmoreka [{OK
https://m.edsoo.ru/00ada342

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d2a6¢

bu6mmoreka [JOK
https://m.edsoo.ru/00ada6bbc

bubmuoreka [JOK
https://m.edsoo.ru/00ada824

bubmuoreka [JOK
https://m.edsoo.ru/00ada96e

bu6mmoreka [IOK
https://m.edsoo.ru/00adaab8

bu6mmorexa [IOK
https://m.edsoo.ru/00adac34




18

19

20

21

22

23

24

25

26

27

28

Kosan CHTHAsAHCIIOJIIPHAAXUMUYCCKA
SICBA3b

KOBaJIeHTHaSIHOH}IpHa}IXI/IMI/I‘-IeCKaHC
Bs3b

CTeneHbOKUCIEHU

3aKOH MMOCTOSIHCTBA COCTaBa
BelIecTB. XUMHUYecKas (opMyIa.
BaneHTHOCThaTOMOBXMMHYECKHUXDJIC
MEHTOB

Konrtponsnas padota Ne2 o reme
«CTpoenue aroma.
XHUMHUYECKASACBA3h)»

Oxkcuapl: cocTaB, KiIacCupUKaIus,
HOMEHKJIaTypa

CocraB ocHoBauuii. [Tousrue 00
HHIUKATOPax

OcHoBaHHUsI: COCTaB,
KIaccuuKalus, HOMEHKIIATypa

Kucnotsr: cocras, knaccudukarms,
HOMEHKJIaTypa

Conu (cpennue): HOMEHKIIATypa,
CIIOCOOBI MOJIYyYCHU A, XUMHUYCCKUC
CBOMCTBA

[TpakTuyeckas padota Ne 6.
Pemenue skcriepuMeHTATBHBIX 3371249
o TeMe « OCHOBHBIC KJIACCHI
HEOPTaHMYECKHUX COCTUHCHHIDY

bu6mmoreka [{OK
https://m.edsoo.ru/00adaab9

bubmuoreka [JOK
https://m.edsoo.ru/00adaab8

bubmuoreka [JOK
https://m.edsoo.ru/00adae28

bubmuoreka [JOK
https://m.edsoo.ru/ff0d2eae

bu6mmoreka [IOK
https://m.edso00.ru/00adb486

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d664e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d59¢e2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d67ca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0dfee2

bubmuoreka [JOK
https://m.edsoo.ru/00ad9474

bubmuoreka [JOK
https://m.edsoo.ru/00ad9b7c




Kontponbnas padota Ne3 mo teme

"OCHOBHBIE KJIACChI HEOPTaHUYECKUX 1 1 bubmorexa HOK

. https://m.edsoo.ru/00ad9¢la
COCIMHEHMI
MaccoBas 1019 XHMHYECKOr0o | bu6mmoreka [JOK
3JIEMEHTA B COCAUHEHUH https://m.edsoo.ru/ff0d350c
KomnuectBo BemecrBa. Moib. 1 bubmuorexa [JOK
MounsipHas macca https://m.edsoo.ru/ff0d5230
YucTele BelecTBa H CMECH. 1 bu6mmoreka [{OK
Crioco0sI pa3aeneHus cmeceit https://m.edsoo.ru/ff0d26¢ca

[TpakTnyeckas pabora Ne 2
bu6mmorexa [JOK

P 5 1
«Pasnenenue cmeceit (1a npumepe https://m.edsoo.ru/ff0d28c8

OYHUCTKHU TOBAPEHHOM COJIN)»

DOU3NYECKUE U XUMUUYECKUE SIBJIICHUS. | bubmuoreka [JOK
XuMHUecKas peakuus https://m.edsoo.ru/ff0d37fa
[Ipu3Haky U ycioBus NPOTEKAHUS 1 bubnuoreka [JOK
XUMHUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al 6
Brruucienust Koau4ecTBa, MacChl
BEIIIESCTBA I10 YPaBHECHUSIM 1 Bubmorexa HOK
yp . https://m.edsoo.ru/ff0d5708

XUMHYECKUX PEaKIUi
3aKOH COXpaHEHMS MacChl BEIIECTB. 1 bub6nuorexa [IOK
XUMHUYECKHE yPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Knaccudukanus XuMruaeckux

. bu6mmoreka [IOK
peakuuit (CoeAMHEHUs, PA3I0KEHHUS, 1

https://m.edsoo.ru/ff0d3f34

3aMEIICHHS, OOMEHA)
M. B. JIoMOHOCOB — y4€HBIi-

sHukIoneauct. O6o0IIeHne 1 1
CHCTEMAaTU3ALMA3HAHUI

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d40c4

KonTponbnas padora Ne4 no teme 1 1 bubnnorexa [JOK



41

42

43

44

45

46

47

48

49

«BGH_ICCTBa U XUMHUYCCKUC PCAKITUN)

Bo3nyx — cmech razos. Cocras
Bo3nyxa. Kucinopoa — anemMeHT u
npocroe BeecTBo. O30H

dusnueckue U XUMUYECKHE
CBOWCTBA KHCIIOpO/a (PeaKIuu
OKHUCJICHUS1, TOPEHUE).
[TonsTHEOOOKCHIAX

CriocoOblI 1mosTyueHHs KUCI0poa B
71a00paTOPUU U MPOMBIIUIEHHOCTH.
[TpumeHeHHnekucIOpOAA

TemnnoBoii ekt xumudeckon
peaKIyu, TIOHSITHE O
TEPMOXUMHUYECKOM YPaBHECHHUH, DK30-
Y SHJOTEPMUYECKHUX PEAKITHSIX

Tomnuso (HeQTh, yroiab U METaH).
3arps3HeHue Bo3yxa, CHocoObl €ro
IPEJOTBPALLCHHS

[TpakTudeckas padora Ne 3 o Teme
«Ilonyuyenue u coOupanue
KHCJIOpO/1a, U3yUEHUE €r0 CBONCTBY
Bonopon — 3nemeHT u mpocToe
BelecTBo. Haxoxaenue B npupoae
dusnueckue U XMMHUYECKHE
CBOMCTBA BOJOPO/IA.
[TpumenenueBonopoaa

Crioco0pl MosTy4eHus BOAOPOa B
nmabopaTopun

https://m.edsoo.ru/ff0d4290

bubmuoreka [JOK
https://m.edsoo.ru/ff0d448e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4614

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d497a

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d4790

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4c4a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4ae2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d4dd0

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d4dd0




50

51

52

53

54

55

56

57

58

59

[TpakTrueckas padota Ne 4 o Teme
«Ilonyyenue u cobupanue BOAOPOA,
U3YyYECHHE €ro CBOMCTB)

MossipHbIii 006EM Ta30B. 3aKOH
ABoraapo

Brruncienus o0béMa, KOIHYECTBA
BEILIECTBA ra3a Mo €ro U3BECTHOMY
KOJIMYECTBY BEIIECTBA WIH 00BEMY

Brrauciesus 006EMOB ra3oB IO
YPAaBHEHUIO PEaKIIMU Ha OCHOBE
3aKOHA 00OBEMHBIX OTHOIIEHU ra30B

dusnueckne U XUMHIECKHE
CBOICTBA BOJIBI

Boga xak pactBoputens.
HacpliieHHbIe U HEHACHIIIEHHBIE
pactBOpBl. MaccoBas 10J1s BelecTBa
B pacTBOpe

[TpakTuaeckas padora Ne 5 mo Teme
«IIpurorosiieHre pacTBOPOB C
OnpeeaEHHON MacCOBOU J10JIEH
pPacTBOPEHHOIO BEILIECTBAY»

TloHsaTHE 0 KMCIIOTAX U COISIX

Konrponsnas pabora NeSmno teme
«Kucnopoa. Bonopoa. Boxa»
[Tomy4yeHne U XUMHUYECKUE CBOMCTBA

KHCIJIOTHBIX, OCHOBHBIX U
aM(pOTEPHBIX OKCUIOB

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d4{42

bubmuoreka [JOK
https://m.edsoo.ru/ff0d542e¢

bubmuoreka [JOK
https://m.edsoo.ru/ff0d55a0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5708

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d587a

bubmuoreka [JOK
https://m.edsoo.ru/ff0d5b40

bubmuoreka [JOK
https://m.edsoo.ru/ff0d5eba

bubmuoreka [JOK
https://m.edsoo.ru/ff0d50d2

bubmuoreka [JOK
https://m.edsoo.ru/ff0d6342

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d664e




60

61

62

63

64

65

66

67

68

[Tonydyenue u XuMHUYECKHUE CBOMCTBA
OCHOBAaHMI

ITonyuyeHne u XMMHUYECKUE CBOMCTBA
KHCJIOT

I'eneTnueckas CBSI3b MEXIY
KJIaCCAMHM HEOPTaHUYECKUX
COE€IMHEHUN

O0o001menue u
CHUCTEMaTH3AlMA3HaHUI
OKHUCIUTEIBHO-
BOCCTAaHOBUTETHHBICPECAKITHH

OKMCIIUTEIIH U BOCCTAaHOBUTEH.

PesepBHelil ypok. O6o0IeHNE 1
cUcTeMaTu3alus 3HaHUM.
HToroBaskoHTpoIbHAsIpaboTA.

PezepHblil ypok. O0o01IeHNE U
CHCTeMaTH3alus 3HaHUH

PeseprubIil ypok. O600meHNE 1
cUCcTeMaTU3alus 3HaHu!

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d67ca

bubmuoreka [JOK
https://m.edsoo.ru/ff0dfee2

bu6mmoreka [IOK
https://m.edso00.ru/00ad9a50

bu6mmoreka [{OK
https://m.edsoo.ru/00ad9cb2

bu6mmoreka [JOK
https://m.edsoo.ru/00adb076

bubmuoreka [JOK
https://m.edsoo.ru/00adb076

bubmuoreka [JOK
https://m.edsoo.ru/00adb33c

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d61c6




9 KUIIACC

Ne i/

Temaypoxka

[lepnonnueckuil 3aK0H.
IIepnonnueckas cucrema
XHMHUYECKHX dj1emMeHnToB JI. U.
Menpeneena

3aKOHOMEPHOCTU B U3MEHEHUHU
CBOWCTB XMMHUYECKUX
3JIEMEHTOB IIEPBBIX TPEX
MIEPUOJIOB

Knaccudukanus u
HOMEHKJIaTypa HEOPTaHUYECKUX
BEIIIECTB

Buaber xumnueckou cBsI3U U
THUIBI KPUCTATUTUIECKUX
pemeToK

Kontponbnas padota Nel o
teme «IloBTOpeHHE U
yriIyOJieHHE 3HAaHU OCHOBHBIX
pas3nenoB Kypca 8 Kiacca

Teopus 3IEKTPOIUTUYECKOIN
nuccouuanuu. CHUIbHbBIE U
cl1a0bIe AMEKTPOIUTHI

NonHble ypaBHEHHs peaKkui

KonnuecrBouacos
B
erc KoHTpobHbI
epadoThI

1
1
1
1
1 1

IMpakTnyeck
uepadoThl

Harauzy
YyeHust

DJIeKTPOHHbIeHU(PPOBHICOOPA30
BaTeJIbHbIEepecypChl

Bbubnuoreka [JOK
https://m.edsoo.ru/00adb59e

bubmuorexa [JOK
https://m.edsoo.ru/00adb6b6

bubmuorexa [JOK
https://m.edsoo.ru/00adb7e2

but6mmoreka [JOK
https://m.edsoo.ru/00adbac6

bubmmoreka [IOK
https://m.edsoo.ru/00adcd68

bu6mmoreka [IOK



10

11

12

13

14

15

XUMHU4YecKre CBOMCTBA KUCIIOT U
OCHOBAHHI1 B CBETE
MpeiCTaBICHHH 00
ANEKTPOIUTUIECKOM
JTACCOIHAIAN

XUMUYEeCKHEe CBOMCTBA COJICH B
CBETE MPEACTABICHUI 00
ANEKTPOIUTUIECKOM
JIIACCOIAAIINN

OKHUCIINTEIBLHO-
BOCCTaHOBUTEJIbHBIC PEAKIIHH

[TonsiTHE 0 ruaponIN3€e conen

Knaccudukanmst Xxumuaeckux
peaKuil Mo pa3InyHbIM
MpU3HaKaM

[TpakTuyeckas padora Ne 1.
«Pemenne sKCriepUMEHTAIBHBIX
3amad»

[TonsiTue o ckopocTu
XuMH4YecKor peakuuu. [louarue
0 FTOMOTEHHBIX U T€TEPOr€HHbIX
peaKuusx

IlousaTre 0 XUMHUUECKOM
paBHOBecHH. DaKTOPHI,
BIIMSAIOIINE HA CKOPOCTh
XUMHYECKOU PEAKIUU U
MOJIOKEHHE XMMHYECKOT0

https://m.edsoo.ru/00add448

but6mmoreka [JOK
https://m.edsoo.ru/00add5d8

bu6mmorexa [IOK
https://m.edsoo.ru/00add8b2

bu6nuoreka [JOK
https://m.edsoo.ru/00adcade

Bbu6nuoreka [JOK
https://m.edsoo.ru/00add9d4

Bubnuoreka [JOK
https://m.edsoo.ru/00adbcb0

bubmmorexa [JOK
https://m.edsoo.ru/00addbfa

but6mmoreka [IOK
https://m.edsoo.ru/00adbe9a

but6mmoreka [JOK
https://m.edsoo.ru/00adc28c




16

17

18

19

20

21

22

23

paBHOBECHS

O0001IeHYE ¥ CUCTEMATU3 AU
3HAHUH

Kontponbnas padota Ne2 o
TeMe «DNEeKTPOIUTHIECKas
JrccorHanusi. XMuMUYECKUe
peakiuu B pacTBOPAX»

OO6mras xapakTepucTUKa
XUMHUYECKUX HJIEMEHTOB —
MeTauioB. Meraminueckas
CBA3b U METAJNINYECKAs
KpUCTAJUIMYECKas PEIIETKA.
PuU3NYECKUE CBOMCTBA
METaJUIOB

XUMHUYECKHE CBOMCTBA
METAJUIOB. DJIEKTPOXUMUYECKUMA
PS HAIIPSKEHUN METaJlIOB.

OO6mwme crmocoOb! MOTyYeHUS
MeTaiuioB. CIjIaBhL.
Brruncnenus no ypaBHeHUsIM
XUMUYECKUX PEAKLUH, €CIIH
OJIUH U3 PEareHTOB COJICPKUT
MIPUMECH.

IToHsITHE O KOPPO3UM METAJLIIOB.

lenouyHble METAJLIHI .

lenoyno3eMeabHbIC METAIbI —
KaJIbIIUA U Marduu.

bubmuorexa [JOK
https://m.edsoo.ru/00addd12

but6mmoreka [JOK
https://m.edsoo.ru/00addecO

but6mmoreka [JOK
https://m.edsoo.ru/00addfe2

but6mmoreka [IOK
https://m.edsoo.ru/00ade104

but6mmoreka [IOK
https://m.edsoo.ru/00ade348

bubmuorexa [JOK
https://m.edsoo.ru/00ade488

bubmuorexa [JOK
https://m.edsoo.ru/00ade64a

bubmuorexa [JOK
https://m.edsoo.ru/00ade64a




24

25

26

27

28

29

30

31

32

33

34

Baxueiinme coetMHEHU
KaJIBIIHL.

JKEcTtkocTh BOIBI U CIOCOOEI €8
yCTpaHCHHUS.

Brruucinenne MmaccoBor 10U
BBIX0/Ia TPOJIyKTa PEAKIIUU

ATIOMAHUHA.

AMdoTepHbIE CBOMCTBA OKCHIA
Y TUAPOKCHIA.

Kemaeso.

OKCI/I)II)I, THAPOKCHUABI U COJINU
xenesa (I1) u xenesa (I1I).

O0001IeHYE ¥ CUCTEMATU3 AU
3HAHUN.

[TpakTuyeckas padora Ne 7.
Pemenne skcriepuMeHTAIBHBIX
3a1ad 1o reme «Baxueimue
METaJUIBl U UX COCIUHEHUSY.

Beruncnenus nmo ypaBHeHUSAM
XMMHUYECKUX PEaKIni, ecliu
OJIMH M3 PEarcHTOB JIaH B
M30BITKE WU COACPIKUT
IPUMECH.

Kontponbnas padota Ne4 o
TeMe «BaxHelnme MeTauibl U
UX COEOUHEHUS.

bu6mmoreka [IOK
https://m.edsoo.ru/00ade802

bubmuorexa [JOK
https://m.edsoo.ru/00adec8a

bu6nmoreka [IOK
https://m.edsoo.ru/00adec8a

bu6nmmoreka [IOK
https://m.edsoo.ru/00adeea6

bu6mmoreka [IOK
https://m.edsoo.ru/00adf004

bu6mmorexa [IOK
https://m.edsoo.ru/00adf180

Bbubnuoreka [JOK
https://m.edsoo.ru/00adf306

bubmuorexa [JOK
https://m.edsoo.ru/00adf518

bub6nmmoreka [IOK
https://m.edsoo.ru/00adf68a

bu6nmmoreka [IOK
https://m.edsoo.ru/00adfc20

bu6mmoreka [IOK
https://m.edsoo.ru/00adfd9c




35

36

37

38

39

40

41

42

43

OO6mrast XxapakTepucTUKa
rajJjoreHoB. XUMHUYECKHE
CBOICTBA Ha MpUMeEpE XJI0pa

XmopoBogopon. CosnsHast
KHCJIOTAa, XUMHWYCCKUC CBOﬁCTBa,
MOJTyYeHHE, IPUMECHEHUE.

[Tpaktudeckas padota Ne 2 o
teMe «Iloydyenue cosssHON
KHUCJIOTBI, U3y4YECHHUE €€
CBOMCTBY.

Bpruncnenus no ypaBHEHUsIM
XUMUYECKUX PEAKLUH, €CIIH
OJIMH U3 PEarcHTOB JaH B
n30BITKE.

OO11ast xapakTepucTHKa
aeMeHTOB VIA-rpynnsl.

AnnorponHbie MOAUBUKAITIT
cepnl. Haxoxienue cepsl u e€
COEIMHEHUI B IPUPOJIE.
XUMHUYECKHE CBOMCTBA CEPBI.
CepoBoopo1, CTpOeHHUE,
(bU3UYECKHe U XUMHUYECKHE
CBOICTBA.

Oxcuppl cepbl. CepHas KHCIIO0TA,
busnvecKre 1 XUMHYECKHIE
CBOMCTBA, IPUMEHEHUE.

XHUMHUYECKHE pCaKknuu,
JICXKaIE B OCHOBEC

1

bu6mmoreka [IOK
https://m.edsoo.ru/00ae103e

Bbubnuoreka [JOK
https://m.edsoo.ru/00ael156

bubmmorexa [JOK
https://m.edsoo.ru/00ael156

bubmuorexa [JOK
https://m.edso00.ru/00ac1278

but6mmoreka [{OK
https://m.edsoo.ru/00ac14b2

bu6mmoreka [IOK
https://m.edsoo.ru/00ae14b2

bu6mmorexa [IOK
https://m.edsoo.ru/00ael5¢8

Bbubnuoreka [JOK
https://m.edsoo.ru/00ael5¢8




44

45

46

47

48

49

MIPOMBIIIIJICHHOTO CTI0Cc00a
MTOJTYYEHHUST CEPHOUM KUCITOTHI.
XUMHYECKOE 3arpsi3HEHUE
OKpYKaromiei cpebl
COCIMHEHUSIMU CEPBI.
Brruncnenune MmaccoBou 10au
BBIXO/Ia TIPOTYKTA PEAKIIHH.

OOm1ast xapaKTepUCTHKA
aneMeHTOB VA-rpynmsl. A3oT,
pacnpocTpaHEeHHUE B IPUPOJIE,
¢bu3nyeckue 1 XUMUUYECKHUE
CBOIICTBA.

AMMHUaK, ero pu3nvecKue u
XUMHYECKHE CBOMCTBA,
MIOJTyYeHHE U IPHUMEHEHHE.

[Tpaktuyeckas padora Ne 3 o
teMe «Ilomyyenue ammuaka,
H3yYEHHUE Er0 CBOMCTBY.

A30THas KHCIOTa, €8
buznyecKrue U XUMHUYECKUE
cBoiicTBa. OKCHIBI,
TUAPOKCUAbI 1 conn xene3a (1)
u xene3a (I1I)

Hcnonbs3oBaHne HUTPATOB U
CoJIeld aMMOHHUS B KQUeCTBE
MUHEPAIbHBIX YI0OPEHHIA.
XUMHUYECKOE 3arps3HEHNE
OKpYKaIOIIEH Cpeabl
COCIMHEHUSIMU a30Ta.

bu6mmoreka [IOK
https://m.edsoo.ru/00aecl1 886

Bbubnuoreka [JOK
https://m.edsoo.ru/00aclae8

Bbubnuoreka [JOK
https://m.edsoo.ru/00aelc64

bubmuorexa [JOK
https://m.edsoo.ru/00aeclc64

but6mmoreka [JOK
https://m.edso00.ru/00ac1d86

bubmuorexa [JOK
https://m.edsoo.ru/00ae35e6




50

51

52

53

54

55

O0001IeHrE U CUCTEMAaTU3AIIHS
3HaHUHU

Brrunciienuss MaccoBom 10JIu
BBIXO/Ia MMPOIYKTa PEaKIIUN
Hcnonp3oBanue GocdaToB B
KauecTBE MUHEPAIbHBIX
yIa00peHui.
3arpsi3HeHuenpupoIHocpeablh
ocaramu.
Berancnenus mo ypaBHEHUSM
XUMHUYECKHUX PEaKIHii, eCIi OIUH
U3 PeareHTOB JIaH B U30BITKE WU
COJICP’KUT TIPUMECH.
BrruncneHnsIMaccoBONH JOTMBBIXO
JanpoAyKTapeakiuu
®docdop. Oxcun pochopa (V) u
dbocdhopnas kucnora,
buznyecKre U XUMHUYECKUE
CBOICTBA, MOy4YEHUE .

Yraepon, pacipocTpaHEHHE B
npupoe, Gpu3ndecKue u
XUMUYECKHE CBOWCTBA.

Oxkcuapl yraepojaa, ux
(du3HYeCKre U XUMUICCKUE
CBOMCTBA. DKOJIOTHUECKUE
poOJIeMBbI, CBSI3aHHBIE C
OKCHJIOM YTJIepoJa
(IV)BemectBa 1 MaTepHaisl B
MTOBCETHEBHOM JKM3HH YeIOBEKa

bu6mmoreka [IOK
https://m.edsoo.ru/00ae3de8

bu6mmoreka [IOK
https://m.edsoo.ru/00ael750

bu6mmoreka [IOK
https://m.edsoo.ru/00ae3150




56

57

58

59

60

61

62

63

64

65

66

[TpakTrueckas padota Ne 4 o
teme "[lonyyeHnne yriekuciaoro
ra3a. KauectBeHHas peakius Ha
KapOoHaT-uoH"

Ponps xumuu B perieHnn
AKOJIOTUYECKUX TIPOOIeM

Kpemunii u erocoennnenus

[TpakTrueckas padota Ne 5.
Pemrenue skcnepuMeHTATbHBIX
3ajJa4 no teMe «Baxkneime
HEMETAJUIBI M UX COCTUHCHUS

Kontponbnas padota Ne3 o
TeMe «BakHeHIe HeMeTauIbl
U UX COEeOUHEHUS

[TepBoHavanbHBIC TOHATHS 00
OpPraHNMYECKUX BEIIECTBAX KaK O
COECIUHEHMX yriepoaa

Teopust A.M. bytneposa. [lonstue
BaJICHTHOCTb, TOMOJIOTHYECKHN
psl, U30MEPHI.

Ankansl. Homenknarypa
OpraHUYeCKUX COCTMHEHUH.

AJIKeHEL. XapaKTCPUCTHKA, BUJbI
XUMHUYECKUX PEAKIUi B
OPraHN4YeCKOM XUMHH.
PesepBHelit ypok. O6o0IeHHE 1

cUCTEMATHU3aUA 3HAHUH.

PezepHblil ypok. O0001IeHNE U

bu6mmorexa [IOK
https://m.edsoo.ru/00ae4270

bu6nuoreka [JOK
https://m.edsoo.ru/00ae4270

Bbubnuoreka [JOK
https://m.edsoo.ru/00ae0d0a

but6mmoreka [JOK
https://m.edsoo.ru/00adb33c

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2




67

68

OBIIIEE
KOJINYE
CTBO
YACOB
30
[IPOTPA
MME

cUcTeMaTu3aIis 3HaHUH.

PesepBHelil ypok. O6o01IeHHE 1
cUCTeEMAaTU3alug 3HAHUU.

PeseprubIil ypok. O600meHNE 1
CHCTEMaTH3aIIUs 3HAHWH.

68
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