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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma BHeypouHOU JaesTenbHOCTH «CioxkHble Bompockl OI'D  mo
XUMHUU» Ha YPOBHE OCHOBHOIO 0OIIEro 0Opa3oBaHUs COCTaBJI€HAa Ha OCHOBE
pabodeil mporpaMmbl IO TPEAMETYy «XHUMHS» ¢ Yy4€ToM TpeOOBaHHMM K
pe3yibTaTaM OCBOCHMSI OCHOBHOM 0Opa30oBaTelbHON MPOrpaMMbl OCHOBHOIO
obmiero oOpazoBanus, mpencraBieHHBIX B ®I'OC OOO, a Takke Ha OCHOBE
dbenepanbHON pabodeil mporpaMMbl BOCHUTAHUS W C Y4ETOM KOHIIETITUU
MPETNoIaBaHms y4eOHOTO TpeaMeTa « XUMHEs» B 00pa30BaTEIbHBIX OPTaHU3AIUIX
Poccuiickoit ®eneparuu. Ha 0aze uentpa «Touka poctay obecneynBaercs
peanuzanus o0pa3oBaTeNbHbIX porpaMm €CTECTBEHHO-HAYYHOMU u
TEXHOJIOTUYECKOM HamNpaBJICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUM C
TpeOOBAaHUSIMU  3aKOHOJATEJIbCTBA B cdepe o0Opa3oBaHUsT U €  YUETOM
pexkoMeHanuii deaepanbHOTo onepaTopa y4eOHOro npeamMeTa « XUMHUS.

[Iporpamma 1o xuMuM Na€T MPECTaBICHUE O LENAX, OOIeH cTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIUXCSA CPEACTBAMHU y4eOHOTO
npeaMera, yCTaHaBJIMBAET 00s3aTeNbHOE MIPEIMETHOE coJiep KaHHe,
IpeayCMaTpUBAET pACIpPEACICHHE €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazzmenaM M TeMaM MpPOrpaMMbl O XHMHUH, OIpPEETseT KOJWYECTBEHHBIE U
KaueCTBEHHbIEC XapaKTepUCTUKU COZICpIKAHUS, PEKOMEHAYEMYIO
MOCJIEAOBAaTEILHOCTh HW3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroUIuMXxcCsi, OMNpPEAeNsSeT BO3MOXXHOCTH TMpeaMera s
peanu3anuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHHMS OCHOBHOM 00pa30BaTEIIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa30BaHMSs, a TaKKe TPEOOBaHUN K
pe3yabTataM o0ydeHUs] XUMUU Ha YPOBHE 1ieJIel N3y4eHUs PeIMETa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATENIbHON JEATEIbHOCTH OOyYarouerocs IO OCBOCHHIO
y4e0HOTO COJIepKaHUSI.

3HaHWE XWMHH CIYXUT OCHOBOW [JIsi (OPMHPOBAHUS MHPOBO33PECHUS
oOy4Jaromierocsi, ero MpeACTaBICHU O MaTepUaIbHOM EIMHCTBE MHUpPA, BAKHYIO
poib urparot GopMUpPYyEMbIE XUMHEW MPEACTaBICHUS O B3aWMOIIPEBPAIICHUSIX
SHEPrUM U 00 DBOJIIOIIMU BEIIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUIIEBOM M KOJIOTUYECKON O€30MaCHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3yuenue xumun:

CIIOCOOCTBYET  pealM3allid  BO3MOXXHOCTEH  JJIi  CaMOpa3BUTUS U
dbopMHUpOBaHUs KYJIbTYpPbI IMYHOCTH, €€ 00111el U (PyHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (DOpMUpOBAHWE MBINUICHUS U TBOPYECKHX CIOCOOHOCTEH
OOydJarommMxcsi, HABBIKOB WX CAMOCTOSITENHHOW  Y4EOHOW  JIESITEIBbHOCTH,



HKCIIEPUMEHTAJIbHBIX M HCCIEJOBATEIbCKUX YMEHUW, HEOOXOIMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCUOHATILHOMN A TEIbHOCTH;

3HAKOMUT CO CHEHU(UKON HAay4dHOrO0 MBIIUICHUS, 3aKIa/IbIBA€T OCHOBBI
LIEJIOCTHOTO B3IJIs1a HA €AUHCTBO NMPUPOABI U YEIIOBEKA, SABJIIETCS OTBETCTBEHHBIM
3TarnoM B (POPMHUPOBAHUN €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YJarOMINXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSM, K IPUPOJE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHple HampaBlieHUs B OOyYE€HUM XHMMHUU OOECHEUMBAIOTCS CIEUU(PUKON
collepKaHUsl ~ y4eOHOro  MpeAMeTa, KOTOpbIA  SBIAETCA  MEAArOorM4ecKH
alaliTUPOBAHHBIM OTpa)KeHUEM 0a30BOM HayKU XMMHUH Ha OINpeleIEHHOM JTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbI MEPBOHAYAIBHBIX MOHSITHUN XUMHUHU, OCHOB
HEOPraHUYECKOM XHMHMH U HEKOTOPBIX OTHEIbHBIX 3HAYMMBIX ITOHATHU
OpPraHUYECKON XUMUHU.

CrpykTypa coaepKaHHsl MPOTrpaMMbl IO XUMHUHM CHOPMUPOBAHA HAa OCHOBE
CUCTEMHOT0 Toaxoja K €€ u3zydeHuro. CoaepkaHue CKIAAbIBAECTCA U3 CHUCTEMBI
MOHATHN O XUMHAYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHIATUN O XUMUYECKON
peakiuuu. OOe OSTH CHUCTEMbl CTPYKTYpPHO OpraHM30BaHbl MO MPUHIUILY
IIOCJIEA0BATEILHOIO PAa3BUTHs 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOr0 YpOBHS:

— aTOMHO--MOJIEKYJISIPHOT'O YYEHHMs KaK OCHOBBI BCEI0 €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /l. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— Y4EHMS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpPEeACTaBIEHUN 00 JJIEKTPOJUTUYECKON JAUCCOIMAllMM BELIECTB B
pacTBopax.

TeopeTndueckne 3HaAHHWS PACCMATPUBAKOTCA HA OCHOBE OSMIUPHUYECKU
MOJIYYEHHBIX U OCMBICICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHS K JApPYroMmy, BBINOJNHAS (YHKUUU OOBSICHEHHS W TMPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHsI U BO3MOXXHOCTEH ITPAKTUYECKOIO IPUMEHEHUS U IOIYYEHHS
M3y4aeMBbIX BEILECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHPOBAHUIO
IIPEICTABJICHNUS O XUMUYECKON COCTABIISAIOLICH HAYYHOU KApPTUHBI MUpPA B JIOTUKE
€€ CHUCTEeMHOM NPUPOJABI, LEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO H
METOJaM IO3HAaHMS B Hayke. M3ydeHne Xumum NpOUCXOAUT C NPUBJICYEHUEM
3HAHWM W3 paHee HW3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXaroluid Mupy,
«buosorus. 5—7 kiacce» u «dusnka. 7 Kimacey.



[Ipy wu3yyeHUH XUMHH MPOUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JESATEIbHOCTH 4YeJIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPBHI.
3amaya y4yeOHOro MpeaMera COCTOMT B (DOPMHPOBAHMHM CHUCTEMBI XHMMHUYECKHUX
3HAHUN — BaXHEHHMX (PAaKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX MOJIOKEHUH,
JIOCTYIIHBIX 00OOIIEHH MHPOBO33PEHUYECKOTO XapakTepa, s3blKa HayKd, B
OpUOOIIEHUM K HAyYHbIM METOJaM I[IO3HAHWS TPU U3YYCHUH BEIIECTB M
XUMUYECKUX PEaAKIui, B (HOPMUPOBAHUH U PA3BUTHHU MO3HABATEIHLHBIX YMECHUN U
UX TPUMEHEHUH B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
JIEATEIIbHOCTH, OCBOEHHUU TIpaBWJI OE30MAaCHOrO0 OOpallleHHs C BEIIECTBAMHU B
IIOBCEHEBHOM KU3HU.

[Ipu M3ydeHUU XMMUU HAa YPOBHE OCHOBHOT'O OOIIEro 0Opa3OBaHMs BaKHOE
3Ha4YCHHUE MPUOOpETU TaKUe 1eIH, KaK:

— (¢dopmMupoBaHHE HHTEIUIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIbHOMY TPUHATUIO PEUICHUH,
CIIOCOOHOM a1aTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSM KU3HU;

— HampaBJICHHOCTh OOy4YeHUSI HA  CHUCTEMaTHYECKOE MPUOOIICHHE
OoOy4Jarommxcsi K CaMOCTOSATENIBHOW TO3HABATEIbHOM NESITEIBbHOCTH, HAYYHBIM
MeTOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHne yCaoBUid, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00yJarOIIUMHUCS
OMbITa Pa3HOOOPA3HOM JEATEIBHOCTH, MO3HAHUS U CAMOIO3HAHUSI, KITFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIINI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3JIMYHBIX BUJIOB JEATEIbHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHAIBHOW U €CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSACHATH U OICHUBATh SIBJICHUS
OKPY’KAIOUIEr0 MHUpPa, MCHOJIb3ysl 3HAHUS U OMBIT, MOJYYEHHBIE MPU H3YyUYECHHUH
XUMHUH, TPUMEHSATh HMX TMPU pPEUIeHUU MpoOJeM B TOBCEAHEBHOW >KU3HU U
TPYAOBOM IEATEIBHOCTH;

— (opMupoBanne y oOydYaroOlmUXCd TyMaHUCTUYECKUX OTHOIICHUH,
MOHMMAHUSl IIEHHOCTHM XUMUYECKUX 3HAHUW [JI1 BBIPAOOTKH HKOJOTHUECKHU
11e71eco00pa3HOT0 TOBEJICHUST B OBITY W TPYIOBOM JACATEIBHOCTH B MEJSIX
COXPAHEHUS CBOETO 3[]0POBbS U OKPYKAIOILIEH MPUPOTHOUN CPEJIbI;

— pa3BUTHE MOTHBalMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCTIMTAHWIO Ha OCHOBE YCBOCHHS OOIIEYEIIOBEUECKNX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpO(HIIS W HAMPABICHHOCTH NATBLHEUIIETO
oOy4eHus.

KonuuectBo yacoB aig BHeYypouHo# AestenbHocTH «llonroroBka k OI'D mo
XUMHUW» COCTaBIIAET 34 yaca.



COJEPKXAHUE OBYUYEHUA

IlepBoHaYa/IbHbIe XUMHUYECKHUE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€NOBEKA. XUMHS B CUCTEME HayK.
Tena u BemiectBa. DuU3MYECKHE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSTHUE
BelecTB. [loHsiTHE O MeTOAax MO3HAHMS B XMUMHHU. UMCThIE BEIIECTBA U CMECH.
CriocoObI pa3aeieHust CMECEei.

ATOMBI U MOJIEKYJIbl. XHUMHYECKHUE BJeMEHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CioXKHbIE BelllecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckasi ¢opmyna. BajleHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BemlecTB. (OTHOCHTENbHAsT aTOMHAas —Macca.
OTtHocuTeNbHAs MOJEKYJsIpHas Macca. MaccoBast A0S XMMUYECKOTO AJIEMEHTA B
COCIMHEHUHU.

KomnuectBo BemiectBa. Monb. MonsipHas macca. B3anMocBsi3p KOJIU4YeCTBa,
MacCchl M 4YHCJIAa CTPYKTYPHBIX eAuHUI] BemiecTBa. Pacuérel mo Qopmynam
XUMUYECKUX COCTUHEHUM.

du3nyecKue U XUMUUYECKUE SBJICHUS. XUMHUUECKas peakius U €€ MpU3HaKHU.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUYECKUX PEAKIUi (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIIeHUsI, 0OMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHN MOCYI0M, mpaBWjaMu paboThl B JaOOpaTOpPUU U
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM 00OpPYAOBAHUEM, U3YUEHHE U OMUCAHUE
dbu3nyecKkux CBOWCTB OOpa3lloB HEOPraHWYECKUX BEIIECTB, HAOJIOJACHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JIbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICUCTBUE MeJla ¢ KUCJIOTON) SIBICHUM, HAOII0/ICHUE U
OMHMCaHUE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOUN KHUCJIOTHI C XJOPUAOM Oapwsi, pa3oKeHHE THAPOKCHUIIA
menu (1) mpu HarpeBaHuu, B3auMoeiicTBHE XKene3a ¢ pacTBopoM conu meau (1),
U3Y4YeHUE CIOCOOOB PA3JCJICHHs] CMECEH: C MOMOIIBI0 MarHuTa, (PuIbTpoBaHUE,
BBITIApYBaHUE, TUCTUUIAIMS, XpoMaTorpadus, mpoBeeHUEe OYUCTKH MTOBAPEHHON
COJIM, HAONIOJIEHHWE W  ONHWCaHuE  pe3yJbTaTOB  TMPOBEICHHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MACChl, CO3JaHUE MOJIENIEd MOJIEKYII
(IIapoCTEepPKHEBBIX ).

Baxueiiume npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cMech razoB. CocraB Bo3zayxa. Kucnopon — aneMeHT U mpoctoe
BelecTBo. Haxoknenue kucimopoia B mpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakumm TopeHus). Oxcunpl. [lpumenenue xkucnopoma. CrocoOsl
MOJIYYCHHUST KHUCTIopoAa B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
KHciopoa B mpupoze. O30H — aioTporHas MoAupUKaIus KUCIopoaa.



TemnoBolt 3h(dEeKT XUMHUUYECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOsI.

Bopopon — anemeHT m mpocrtoe BemectBo. HaxoxaeHue Bogopona B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
nonyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHEHUSIM.

dusnueckne CBOMCTBA BOAbl. Boma kak pactBoputesb. PacTBOpHI.
HaceolllieHHbIE M HEHACBIIIEHHBIE PACcTBOPBLI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B IpUpOJZI€ U B KU3HU 4YeloBeKka. KpyroBopoT Boibl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuHeHui. Oxcunbl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasyomiue (OCHOBHBbIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Dusznueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyueHnune okcuaos.

OcHoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE M XHUMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarus xkucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctn mertamnoB H. H. bekerosa.
[lony4yeHne KUCIIOT.

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

['eneTnueckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COCAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONMPEIECICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyX€, MOJy4YEHHUE,
coOupaHue, pacrno3HaBaHUE W M3YYCHUE CBOMCTB KHUCIOPOJa, HaOIOACHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUS BO3HHUKHOBEHUS U
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACIO3HABAHWE W WU3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBIE Bojgopoaa ¢ okcuaoMm meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBIICHUE PACTBOPOB C ONPEIEIEHHON
MacCOBOW J0JIEd pacTBOPEHHOIO BEIIECTBA, B3aMMOJECHCTBUE BOABI C METAJJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHHUE BHUEOMATEpHAJIOB),
UCCJIEIOBAHUE O0pPa3lOB HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJIIOICHNE M3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIIOYCH,



u3yueHue B3aumojniercTBua okcuaa meau (ll) ¢ pacTBopoM cepHOM KHCIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpaU3aluH, IOIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOIO MeETajla JPYTMM M3 PacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a/1ad 1o TeMe «BaXHeWmme Kiaacchl HEOPTraHUYECKUX
COEIMHECHUI.

IMepuoauueckui 3axkoH u Ilepuoauueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble MOMBITKK KIaCCU(PUKAIMM XUMHUYECKUX 3JeMeHTOB. l[loHsiTHe o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCUJIBI.

[lepnonnueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkonepuonnas ©  JiIMHHONEpUoAHas  (OpPMbI
IIepuonnueckoit cucrembl xumuueckux iemeHToB 1. . Menneneesa. [lepuoasr
u rpynnbl. Ousndeckuil CMBICI IOPSAAKOBOIO HOMEPA, HOMEPOB IEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oronel. DnekTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JI0OYeK aToMOB TepBbIX 20 XUMHUYECKHUX  DJIIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paguyca aTOMOB XHUMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPYyNIlaM U EPUOJAM.

3nauenue [leprnoanueckoro 3akona u [leppoanvyeckoi CUCTEMbBI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. . MenngeneeB — y4yéHbli U
IpaKIaHUH.

Xumudeckass cBsa3b. KoBajieHTHast (ToJisspHass M HEMOJISIpHAs)  CBSI3b.
DJIEKTPOOTPULIATENTLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucneHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

M3yueHHe oOpasloB BEIIECTB META/VIOB U HEMETAUIOB, B3aUMOJCHCTBUE
TUAPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS).

Mescnpeomemmnbnie ceasu

Peanuszanus MeXnpeIMETHBIX CBS3€d IMPU W3YYEHWH XHMMHM B 8 KJlacce
OCYUIIECTBJISIETCS. 4epe3 MCHOJIb30BaHME KaK OOIIMX ECTECTBEHHO--HAYYHBIX



MOHATUM, TAK W MOHATHM, SIBJISIOIIUXCS CUCTEMHBIMH JJISI OTJAEIBHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO011e ecTeCTBeHHO--HAy4YHbIE TOHITH: HAyYHbIN (akT, TUNOoTE3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMePUOIUIHOCTh, HAOIIOIEHNE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEITb, SIBJICHUE.

@usnka: Marepus, aroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH],
M30TOIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSHUE BEIIECTBA, ra3, (GU3MYECCKUE BEIMYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, ITaHEThI, 3BE31bI, COHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJIBI,
IIOJIE3HBIE UCKONIAEMbIE, TOILIMBO, BOJIHBIE PECYPCHI.

BemecTBo U XMMHUYECKasI PeaKLMs

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCOMHEHUN B COOTBETCTBUMU C IIOJIOKEHUEM 3JIEMEHTOB B Illepuoandeckoi
CHUCTEME U CTPOCHUEM MX AaTOMOB.

Crpoenue BemiecTBa: BHIbI XMMHYECKOW CBS3U. THIBI KPUCTALIMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUYECKON PEIIETKU U
BUJIa XUMHUUYECKOM CBS3H.

Knaccudukaiys 1 HOMEHKJIaTypa HEOPTaHUYECKUX BEIIECTB. XUMHUYECKUE
CBOWMCTBA BENIECTB, OTHOCSIIUXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COCMHEHUMN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccudukaiuysa XuMU4ecKux peakiuii Mo pa3audHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIoBOMY 3¢ GdeKTy, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4aCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH XuUMU4eckoi peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOpPATUMBIX XUMHUYECKUX peakiusiX. [IoHsITHE 0 TOMOTE€HHBIX M TeTEePOreHHBIX
peakuusx. [lonstue o karanuse. [lonsaTne o xumMmruyeckoM paBHoBecuu. DakTopBbl,
BIIUSIIOIIME HAa CKOPOCTh XUMHYECKOW pEaKIUMU MU TOJOKEHUE XUMHUYECKOTO
PaBHOBECHSL.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIUM,  JJIGKTPOHHBIM  OajaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHue YpaBHEHHI
OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKLIMl C  HMCIOJb30BaHUEM METOJA
AJIEKTPOHHOTO OaliaHca.



Teopus 3AEKTPONUTHIECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXxaHW3M [HCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMHu4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakium noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakinuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE MPEACTABICHUNA 00 AICKTPOJUTHYCCKON
nuccounanuu. KauectBeHHble peakiii Ha MOHBL. [[OHSATHE O THAPOIIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEIISIMA KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — META/VIOB UM HEMETauloB (rpadura W anamasa), CJIOXKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBHS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLECCa JTUCCOIMAIMU KHCIOT, IIEJIOYEed U COJIer
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), TMPOBEJACHUE  OIBITOB,
WUTIOCTPUPYIOIINX ~ TNPU3HAKU  TPOTEKAHMsS]  PEeakluid  HMOHHOTO  OOMeHa
(oOpazoBanue ocajaka, BbIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIU
(ropenue, peakiuu pasioKeHUs, COSIUHEHUsI), paclo3HABaHUE HEOPTraHUYECKUX
BEIIECTB C TMOMOIIBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
AKCIEPUMEHTAIbHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (pu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C MeETaUlaM{, HEMETaUlaMU, IIeI0YaMH). XJIOPOBOJOPO/I.
CosisiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydYeHHE, NpuUMeHeHue. JlelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BakHEHIIMEe XJIOpUIbl U HX
HaXOXJICHUE B MIPUPOJIE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKkue cBoicTBa cepbl. CepoBOAOPOJ, CTpoeHHE, (PU3UUECKUE U
XUMHUYECKUE cBoMCTBa. OKCUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XHWMHUYECKHE pPEaKInu,
JeXallue B OCHOBE MPOMBIIUIEHHOTO CHoco0a MOJyYeHUS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKLUs Ha
cynbdar-uoH. HaxoxnaeHue cepbl U €€ COSIUHEHHM B MPUPOJIEC. XHUMHUYECKOE



3arpsi3HEHHE OKPY’KAIOIIEeH cpeAbl COCNUHEHUSIMH cepbl (KHCIOTHBIE JOX]H,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTETICHN OKHCICHHS. A30T, pacpOCTPaHEHHE B MPHUPOJIE,
bu3nYecKue U XUMHIecKue cBoicTBa. KpyroBopor azora B npupoae. AMMHAK, €T0
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOJMyuyeHrue U npuMeHenue. Coiu aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHe, (U3MYECKUE U XHUMHYCCKUE
cBOMcTBa (0OIIME Kak TMPEACTaBUTENS Kiacca KHUCIOT U cheruduyueckue).
Hcmonp3oBaHne HUTPATOB M COJICM aMMOHHS B KadyeCTBE MHHEPAIbHBIX
ynoopeHuil. XuMru4ecKoe 3arpsi3sHeHUE OKPYKaIoIIel Cpe/ibl COeTMHEHUSIMH a30Ta
(KUCTIOTHBIE NOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEéMOB). Docdop,
ajtoTponHele Moaudukanuu (ochopa, (U3MUECKHE U XUMUYECKHUE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XMMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnons3oBanue GocdartoB B KauecTBE MUHEPAIBHBIX YI00OPEHUH.

O6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTEMEHU  OKHUCJICHHUS.  YIJIEpOJA,  aJUIOTPOIHBIC
MOAM(UKAIINKA, PACIPOCTPAHCHUE B MpuUpoae, (U3UYECKHE U XUMHUYCCKHEC
cBoiicTBa. Ancopbuusi. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
dbuznueckue W XUMUYECKHE CBOICTBA, JCHCTBUE HA JKUBBIE OpPraHU3MBbI,
MOJIYYCHUE U TMPUMEHEHHEe. DKOJOTUYECKUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yriaepoaa (IV), rumoresza rinoGanbHOrO TMOTEIJIEHUS KIMMaTa, MNapHUKOBBIN
addekt. YronpHas KuciaoTa U €€ coyu, uX Pu3nuecKkue U XMMUYECKHUE CBOMCTBA,
MOJIy4YeHUE W TpuMeHeHHWe. KadecTBeHHass peaknus Ha KapOOHAT-HOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO34MCTBE.

[TepBoHAYAIbHBIE TTOHATHS 00 OPTaHUYCCKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, TUJICH, alleTHIICH, dTaHOJI, TJINIIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKUA YIIIEBOJOPOAOB (yrojib, NPUPOAHBIA Ta3, HEDTH),
MPOIYKTH WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
poiii B OKM3HM YeJOBeKa. MaTepualbHOE€ CIWHCTBO OpPraHUYECKUX U
HEOPTaHUYCCKUX COCTUHEHUH.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJYYCHHE W
npumeHenue. CoenuHeHHus KpeMmHHs B mpupone. OOmme mpeacTtaBieHus 00
okcune kpemaus (I1V) u kpemaueBor kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
ObITYy, B IIPOMBIIIUICHHOCTU. BakHeliue CTpOUTENbHbIE MaTepualbl: KepaMHKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiempl 0€30macHOrO HMCIOJIB30BAHMS
CTPOUTEIHHBIX MATEPHAIIOB B MIOBCETHEBHON KU3HHU.



Xumuueckuii IKCnepumenm:

U3y4eHue 00pa30B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEaKIMi Ha XJIOPUJI-MOHBI U HAOIOICHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xkaromme (PU3NUEeCKHe M XUMHYECKHE CBONCTBA
TaJOr€HOB M WX COEIMHEHHH (BO3MOYKHO HCIIOJB30BAHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0Opa3llaMu XJIOPUAOB (TaJOre€HUIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl M €€  COEAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEPHAIOB), HaOIIOICHNE TIpoliecca OOYTIUBaHUS caxapa IO JIeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3y4YEHUE XHMHYECKUX CBOMCTB
pa30aBIEHHOIN CEPHON KUCIIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha Cyb(dar-
WOH W HaOJIOJeHWE NpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBamMM a3oTa, (ochopa W HMX COeOAUHEHUH (BO3ZMOXKXHO HCIOJIb30BAaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX yAOOpEHUH, MOIyUYEHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOMCTB aMMHakKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIMid Ha MOH aMMOHHS U (pocdar-uoH u u3ydyeHue Npu3HaAKOB
UX IPOTEKaHHUsI, B3aMMO/ICVICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOJIb30BaHUE BUJICOMATEPHUAIIOB), U3y4eHUE Mozenen
KPUCTAUTMYECKUX peIETOK anMasza, rpadura, dyiepeHa, O03HAKOMIICHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIy4YeHHE, COOMpaHHe, paclio3HaBaHUE U U3Y4YECHHE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBE/ICHHE KauyeCTBEHHBIX pEeakluii Ha KapOoHAT U
CUJIMKAT-WOHBl W W3YyYECHHE NPU3HAKOB HUX IPOTEKAHMS, O3HAKOMIICHHE C
MPOAYKIMEN CHUJIMKATHOM TNPOMBINUIEHHOCTH, PEIICHUE SKCIIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHUKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosiokeHuss B llepuommueckor cucreme xumuyeckux odiemeHtoB [, .
MenneneeBa u cTpoeHus: aToMoB. CTpO€HHE MeETaUIOB. MeTtayudeckasi CBsi3b U
METAJUIMYECKasi ~ KpUCTA/UIMUeCKass  pelI€TKa.  DJIEKTPOXUMUYECKUH Pl
HaMpsHKeHUN MeTawoB. OU3nyeckue U XMMUYECKUe CBOMCTBAa MeTaiioB. OOmue
criocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ UX MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie MeTamel: nonoxeHue B [lepuoanyeckon cucremMe XMMHYECKHUX
sanemeHToB . 1. MenpaeneeBa, CTpO€HHE MX aTOMOB, HAaXOXJICHUE B IPUPOJE.
duznyeckre U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kamus). OKCUIbl U
TUAPOKCUABl HAaTpusi W Kauus. [IpuMeHeHHWe IIEeNOYHBIX METAUIOB M HX
COEJIMHEHUH.



IllemoyHO3eMeNbHBIE METAJIBl MarHdi W KajdbLlUi: IIOJ0XEHUE B
[Tepuomuueckon cucreMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoe. PU3NUEeCKUEe U XUMUUECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIoJ1I0’)keHue B [leproandeckoi CUCTeME XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE atoma, HaxXOXAeHWE B mpupoae. Dusumueckue u
XUMUYECKHAE CBOMCTBA aTtOMUHMSI. AM(POTEPHBIE CBOMCTBA OKCHIA U THAPOKCHIA
aJIIOMMHMUSI.

Kenezo: nonoxenne B [lepuoguueckon cuctemMme XUuMHYECKUX SJIEMEHTOB /.
. MengeneeBa, CTpoe€HHE aToma, HaxOoXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCHIBI U conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE ¢ o0pa3llaMd METAJJIOB M CIUIABOB, HUX (PU3HUYECCKUMH
CBOMCTBaAMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3UH  METAIOB  (BO3MOIKHO
WCIIOJB30BaHUE BHJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHJA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
MCCIICIOBAHUE CBOMCTB >KECTKOM BOJIBI, MPOLECCA TOPEHUS Keje3a B KUCIOPOJIE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYE€CTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), menu (11), HaOMrOMEHNE U OMMCAHUE MPOIECCOB OKPAIIUBAHUS
MJJaMEHH WOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 1o TeMe «Baknenime
METaJUIbl MU UX COCTUHECHUS.

XUMHA M OKPYKAOLIAS cpela

BemectBa u Marepuasnbl B ITOBCEIHEBHOM XHU3HM YEIOBEKA. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peaknuii B ObiTy. [lepBas momMomib mpu
XAMHUYECKUX 0KOTaX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xumMuu B penieHun SK0JIOrHYeCKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepuabl).

Mescnpeomemmnbnie ceasu

Peanuzanus MeXnpeaMETHBIX CBA3€d MPU M3YYEHHM XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOIb30BaHWE KaK OOIMX ECTECTBEHHO-HAYYHBIX



MOHATUH, TaK U TOHITHUH, SIBISIOMUXCS CUCTEMHBIMU JIJIsi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAy4YHOTO IHKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(pUKANMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIEib, SBICHUE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIHI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
W30TOMBI, PAJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUYCCKUN 3apsl, MPOBOJIHHUKH,
MOJYIPOBOJHUKU, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
peméTKa, CruiaBbl, (U3MUYECKUE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJHIIE.

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

['eorpadusi: armocdepa, ruapocdepa, MHUHEpalbl, TOPHBIE TMOPOJBI,
M0JIE3HBIE UCKOIAeMbI€, TOTUIMBO, BOJAHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yJbTaTbl OCBOEHHUS IPOrPaMMbl OCHOBHOTO OOIIETO
o0Opa3oBaHMsI JOCTUTAIOTCS B XOA€ OOyYEHUST XUMHUU B €IUHCTBE y4yeOHOU U
BOCIIUTATENBHON EATEIIBHOCTH B COOTBETCTBUU C TPAAULIUOHHBIMA POCCUHMCKUMU
COLIMOKYJIbTYPHBIMU W JTYXOBHO-HPAaBCTBEHHBIMH ILIEHHOCTSIMHU, IPUHATBIMU B
oOIiecTBe MpaBWIaMM M HOPMAaMH TOBEACHHS M CIIOCOOCTBYIOT TIpoIeccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COILIMAIN3ALIUN O0yYaOIIUXCSl.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPAKalOT  TOTOBHOCTh  OOYyYaIOLIUXCS
PYKOBOJCTBOBATbCA CHCTEMOM TO3WTHUBHBIX LEHHOCTHBIX OpHEHTAUUMWd U
pacIIMpEHNE ONbITA ACATEIBHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHNA

LIECHHOCTHOI'0 OTHOWIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
U HAyYHOMY HACIEIUIO, NOHUMAaHHS 3HAYECHUS XUMHUYECKOM HAyKU B JKU3HU
COBPEMEHHOr0 OOILIECTBA, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOW HH(pOpMaIMeil o
MEPENOBBIX JOCTHMKEHUSAX W OTKPBITHUSAX MHUPOBOM M OTEYECTBEHHOM XHMHH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 yCTPOICTBE MHUpa U OOIECTBA;

2) rpasKAaHCKOr0 BOCITUTAHMS:

NIPEACTABICHUS. O COLMAIBHBIX HOPMAax W MNPAaBUJIAX MEKINYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JESTEIbBHOCTH, TOTOBHOCTU K Pa3HOOOpa3HOW COBMECTHOM JAEATEIbHOCTU IpU
BBIMIOJITHEHUHM Y4€OHBIX, I103HABATEIbHBIX 3a7ay, BBIMOJIHEHUH XHUMHUYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YYEOHBIX POEKTOB, CTPEMJIEHUS K B3aMMOIIOHUMAHHIO
M B3aUMOIIOMOIIM B TIpollecce€ OITOM Y4YEOHOM JESITEIBbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TMOBEAEHHWE M IIOCTYNKM CBOMX TOBApHUILEH C ITO3HULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS ITOCIEACTBUN IOCTYIIKOB;

3) HIEeHHOCTH HAYYHOT0 O3HAHMSL

MHPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHSA HAyKHM U COCTABIISIOLINE
OCHOBY I TOHMMAHHUS CYITHOCTH HAYyYHOW KapTHHBI MHpA, NMPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS IPUPOIBI, B3aUMOCBS3SX 4YEJIOBEKa C
IIPUPOIHOU CPENOH, O POJIM XUMUU B IIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

[I03HABATEIIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA I0JIyYCHUE HOBBIX 3HAHUH I10
XMUMHH, HEOOXOAUMbIEe IJi1 OOBSCHEHUS HAOIIOaeMbIX IPOLIECCOB U SIBICHUH,
M03HABATENbHOM, MHPOPMAIMOHHON U YHTATEIbCKOM KYyJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CHpPaBOYHOU



JUTEPATYPOH, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMaAIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHHMIO M TO3HAHUIO, JI0003HATEIBHOCTh, T'OTOBHOCTH U
CIOCOOHOCTh K  camMO0Opa30BaHUIO, TMPOEKTHOW W  HCCIEIOBATEIbCKOM
JEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU JKWU3HHU, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUU M
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aIKOT0Js, HAPKOTUKOB, KypEHUs),
HEOOXOJUMOCTU COOJIFOJIEHUSI TpaBUil  OE30MACHOCTH TpU  OOpallleHUH C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUS:

MHTEpEC K MPAaKTUUYECKOMY U3yUYEHHUIO Ipodecchii U TpyJa pa3auyHoro poja,
YBaXKEHHUE K TPYLy M peE3yibTaTaM TPYIAOBOM IEATEIBHOCTH, B TOM YHUCJE Ha
OCHOBE TPUMEHEHMs TMPEJAMETHBIX 3HAaHUN 10 XUMHUHU, OCO3HAHHBIN BBIOOD
WHUBUyaIbHON TPAEKTOPUU MPOJOHKEHUS 00pa3oBaHus ¢ YYETOM JTMUHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMmHON NpodhecCUOHATBbHON AESTENBHOCTA U Pa3BUTHS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTB a/IalITUPOBATHCA B MPO(HECCUOHATILHOM Ccperie;

6) 9K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHE K NPHUPOAE KaK HCTOYHHUKY
JKA3HU Ha 3€MJIE, OCHOBE €€ CYILECTBOBAHMUS, IOHUMAaHUE LIEHHOCTH 310POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nyecKOMy M TICUXHYECKOMY 3JI0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOACHMS
paBuJ OE30MACHOTO MOBECHUS MPU padOTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYyallHsIX,
YTPOXKAKOIIMUX 340POBBIO U KU3HU JIIOAEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYEHUH XUMUU, IS
pELICHUS 3a/1a4, CBS3aHHBIX C OKPY’KAIOLIEH MPUPOJIHOU CPEIOH, ISl MIOBBIIIEHUS
YPOBHSL ~ 3KOJIOTUYECKOW  KYyJbTYpbl, OCO3HAaHHS TJ00aJIbHOIO  XapakTepa
HKOJIOTUYECKUX TpOoOJIeM M MyTed HMX peIIeHHs MOCPEACTBOM METOA0B XHUMHUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaThCS UM B MO3HABATEIIbHOM,
KOMMYHUKAaTUBHOMN U COLMAIHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pPE3yNbTaTOB BBIIEISIOT 3HAYUMbIE IS
dbopMHpOBaHUS MHUPOBO33PEHHUS OOIEHAyYHbIE TMOHATUS (3aKOH, Teopwus,
NPUHIUI, TUIIOTE3a, (PAKT, CUCTeMa, MPOIIECC, SKCIEPUMEHT U JIPYTOe€.), KOTOPbhIE
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETax W MO3BOJSIOT Ha
OCHOBE 3HAaHUI M3 3TUX MPEAMETOB (OPMUPOBATH MPEJICTABICHHE O LIETOCTHOM



HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IEUCTBUS (IT03HABATEIIbHbIE,
KOMMYHUKATHUBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneurnBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4YEOHOU
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiiCTBUS

Bba3oBble JJoruueckue JeMicTBUA:

YMEHUSI MCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XMMHUYECKHX TMOHATHNA (BBIAEIATH WX XapaKTePHBIE
MPU3HAKH, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTUMU TIOHSTHSIMH), UCIIOJIB30BAThH
TIOHATHS JIJI1 OOBSICHEHUS OTJIEIBHBIX (J)aKTOB M SBJICHHUM, BEIONPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKAIMKU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUYUHHO-CIICJCTBEHHBIE CBA3U MEXKIY OOBEKTaMH H3YyYCHUS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHAYKTUBHBIC, ICTYKTUBHBIC, 110 aHAJIOTHH),
JIeTIaTh BHIBOJIBI U 3aKIIOUCHUS;

yMEHUE TMPUMEHSTh B TIPOllECCe TMO3HAHUA TOHATHS (NPEAMETHBIE U
MeTaIpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICJIbHBIC TTPEICTABICHUS —
XUMHUYECKUN 3HAK (CHMMBOJ DJIEMEHTa), XuMmudeckas G(opmysia U YypaBHEHHUE
XUMHUUYECKON peakly — MPU PEIICHUH Y4eOHO-TI03HABATENIbHbBIX 3aj/1ad, ¢ Y4ETOM
ATUX MOJICTBHBIX MPECTABICHUN BBISBIISITH U XapaKTEPU30BaATh CYIICCTBEHHbBIC
MPU3HAKH M3Yy4YaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBIABJISITh  OOIIME  3aKOHOMEPHOCTH, MPUYHUHHO-CIEJACTBEHHBIE CBSI3M U
MPOTUBOPEYHS B MU3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

Ba3oBble uccienoBarejabckue 1eHCTBUA .

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCH B Kaue€CTBE WHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAayeCTBE OCHOBBI i (POPMUPOBAHHUS THUIIOTE3BI TIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBACMBIX CYXKICHU;

MPUOOPETEHUE OMNbITa 10 TUIAHUPOBAHHUIO, OpPraHU3AMU M TMPOBEIACHUIO
YYCHHUYECKHX JKCIIEPUMEHTOB, yMEHHWE HaOmomaTh 3a XOJOM IMporiecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, (PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OTbBITA, HCCIICIOBAHUS, COCTABIISATh OTUET
O MpoJIeNITaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGPOPMAIUIO
pPa3TUYHBIX BUIOB U (GOPM MPEACTABICHUS, TIOTydaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIOMyJIIpHAs JHUTEpaTypa XUMHUYECKOTO COJEpXaHUs, CIPABOYHBIC
nocobusi, pecypcsl MHTepHEeTa), KpPUTUYECKH OIIEHUBATH MPOTUBOPEUYHUBYIO H
HEJI0OCTOBEPHYIO UH(OPMAIIHIO;



YMEHUE NMPUMEHSATh Pa3udyHble METObl W 3alpOChl MPU MOUCKE U OTOOpE
uH(OpMAIUU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7[a4 OMPE/IEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJICHUE KYJbTYpOH aKTUBHOI'O MUCIOJIb30BAHMS PA3JIMYHBIX [IOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOUPATH ONTUMANBHYIO (hOpMY TIpeacTaBieHUs] HHPOpMAUU U
WUTIOCTPUPOBATh pEIIaeMble 3a7aud  HECJIOKHBIMU CXeMaMH, JHharpaMmmamu,
npyrumu popmamu rpauku ¥ UX KOMOWHAIUSMU;

YMEHHE WCIIOJIb30BaTh M AaHAJIM3MPOBaTh B IIpoliecce Y4YeOHOH W
MCCJIEI0BATENBCKOW JEATEIbHOCTH MHPOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIBCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEW IMPUPOIHOU
Cpelbl.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe yueOHbIe JeHCTBUS:

YMEHHUS 3aJlaBaTh BOINPOCHI (B XOJ¢ Juamora W (WiM) JIHUCKYCCHUHU) TIO
CyLUIeCTBY  OOCyXJaeMol  TeMbl, (OpPMYJIUpOBaTh CBOU  IPEIJIOKECHHUS
OTHOCHUTEJBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

YMEHUSI  MPEACTABISATH  INOJYYEHHBIE  pE3yJibTaThl  [MO3HABATEIBHOM
NEATEIbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTaX; JeJlaTh MpPE3eHTALUIO
pPE3yNbTATOB BBIMOJHEHUS XMUMHUYECKOTO JKCIEpUMEHTa (J1a00paTOPHOrO OMbITA,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOCKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEIbHOM M MCCIENOBAaTEIbCKOM  JACSATENIBHOCTH NpPU  pELIEHUU
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOIIMX WHTEPECOB M COTrJIaCOBAHUS
no3uuui (o0cyXaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIUS
COBMECTHBIX JCHCTBUM, OIpPEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PerynsiTuBHbIE YHHBepCcAJbHbIe y4eOHbIE 1eHCTBUS:

YMEHUE CaMOCTOSITEJIbHO ONPENEsITh UENH JEATebHOCTH, MIaHUPOBATh,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTLHOCTh, BRIOUpaTh Harbonee 3pheKTUBHBIC CITOCOOBI pelieHusT y4eOHbIX U
NIO3HABATEJIbHBIX 33Ja4, CaMOCTOSITEJIBHO COCTAaBJIATh WM KOPPEKTHPOBATH
[IPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJIYYeHHUs] HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOTO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCITI0JIB30BATh ¥ aHAIIM3UPOBATh KOHTEKCTHI, PEJIAraeMbI€ B YCIOBUU 33]1aHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIBHOrO
COJIEp)KaHMs, YCTAaHOBJICHHOTO JaHHOW (denepanbHON padodeil mnporpamMMon,
BBIJICTISIIOT: OCBOCHHBIE OOYYAlOIIMMKCS HAay4HbIE 3HAHUS, YMEHHUS U CIIOCOOBI



JneucTBul, crnenuduueckue A TpeAMETHONM o01acTu  «XUMHS», BB
JNEATEIBHOCTH MO  MOJYYEHHID HOBOIO  3HAHUS, €ro  HWHTEpIpETalUH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIIUsIX.

K xoH1y 00yueHus B 8 kj1acce npeIMETHBIE PE3YNIbTaThl HA 0a30BOM YPOBHE

JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIUXCS YMEHHIA:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHUN: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI ATOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpPHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COETMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCIIOTA4, OCHOBAHUE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(pUKAIUs pPEeaKIui: peakiuu
COCIMHEHUS, PEaKIUU PAa3JIOKEHUS, PEAKIUU 3aMEIICHUS, PEaKIUU
0OM€Ha, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEIIIOBOU 3P (EKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aTOMHasi OpOHUTalb, PagUyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAA W HEMOJSPHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KATUOH, aHUOH, PACTBOpP, MAaccoBas JI0Js BEIIECTBA
(TpolLieHTHAs! KOHIIEHTPAIUs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH W
MPUMEHSITH 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALLICHUI;

e HCIOJBb30BaTh XHWMUYECKYIO CHUMBOJHKY JJIS COCTaBiCHHUS (HOopmMyl
BEIIECTB U YPABHEHUN XMUMUYECKUX PEAKIUN;

e OIpENENSATh BAJIGHTHOCTh ATOMOB 2JIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENeHb  OKHUCJICHHS  JJIEMEHTOB B  OWHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAas W HOHHAas) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpeiBaThb cmbich Ilepuoguueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuoauueckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YUYEHUSI, 3aKOHAa ABOTraJpo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ileproauueckoit
CUCTEMbl XHMMHYECKUX OJJIEMEHTOB: pa3iudaTh I[OHATHUS «TJaBHAs
noarpynna (A-rpynmna)» u «mnodounas noarpynmna (b-rpynmna)», mansie u
OoJbIIME TEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCS B
tabmuue «llepuoanueckass cucrema XuMmuueckux osaementoB . .
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOlee Yucio 3IeKTPOHOB
U pacrpeieieHre UX MO0 3JIEKTPOHHBIM CJIOSIM);

KJIaCCU(PUIIMPOBATh XUMUYECKHE JJIEMEHTHI, HEOPTraHUYECKHUE BEIIECTBA,
XUMUYECKHE peakuud (10 YMCIy U COCTaBy YYAacCTBYIOLIUMX B pPEAKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIME XMMHUYECKHUE CBOWMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJITBEPK/IAsl OMMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUECKUX PEAKLINN;

IIPOTHO3UPOBAaTh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAaUYE€CTBEHHOIO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKUX IMPEBpaAllCHUA B
Pa3JIMYHBIX YCIIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYI0O W MOJISIPHYKO MAacChl
BEILIECTB, MAaCCOBYIO [OJII0 XHMHYECKOrO »3JIEMEHTa 10 (opmyse
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOWU PEAKIUU;

MPUMEHSTh OCHOBHBIE OIEPALMA MBICIUTENBHON AEATEIbHOCTA — aHaJu3
U CHHTE3, CpaBHEHHE, 0000IleHHe, CHUCTEMaTU3alnI0, KIAacCU(PUKALHUIO,
BBISIBJICHUE MPUUYUHHO--CJICJCTBEHHBIX CBS3EH — ISl U3YyUYECHHUS CBOMCTB
BEIIECTB U XUMHUYECKUX PEaKIHM, €eCTeCTBEHHO-HAYYHBbIE METOJIbI
MO3HAHUA — HAOJIOJCHUE, W3MEpPEHHEe, MOJEIHPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CIENOBAaTh  MpaBWjaM  TMOJIb30BAHUA  XUMHUYECKOM  TMOCYJIOM W
7a00paTOpHBIM  O00OpYJOBaHMEM, a TakXKe IpaBUjiaM oOOpallleHusl ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU TI0 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BELIECTB (BOAOPOJAa M KHCIOpPOJAA), TNPUTOTOBICHUIO
pacTBOPOB C ONPEAETEHHOM MACCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IJIAaHUPOBATh M MPOBOJAUTH  XUMHYECKHE  AKCIEPUMEHTHI IO
pacrio3HaBaHHUIO PACTBOPOB HIEIOUYEH U KUCIOT C OMOIIbIO UHIUKATOPOB
(;makmyc, henondTanenH, METUIIOPAHXK U APYTHE).

K koniy oOyuenus B 9 kiacce npeMeTHbIe pe3yIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHUM:

pacKpbIBaTh CMBIC OCHOBHBIX XHMHUYECKUX TOHSATHUNA: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHOH, MPOCTOE BEUIECTBO,
CJIOKHO€ BENIECTBO, BaJIEHTHOCTb, 3JIEKTPOOTPUIATEIBLHOCTh, CTEIECHb
OKHUCJICHHS, XUMUYECKasl peaKiusi, XUMUYECKasl CBSA3b, TEIJIOBOU AP (DeKT
peakiuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, DJIEKTPOJIUTUYECKAST JTUCCOLMAINS, PEaKIUU HOHHOIO
oOMeHa, Karaau3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBbIE pEaKlMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE pPEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTAaHOBJICHHUE,
aIIOTponus, aM(pOTEPHOCTh, XMMHUYECKasl CBsA3b (KOBAJICHTHAas, MOHHAs,
METaJUInYecKasi), KpHUCTAUIMYECKass pEmETKa, KOppO3us METALIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOM pEeaKIuu, TMPEAeNbHO JOMyCTUMAs
koHueHtpanus [IJIK BemiecTna;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIONb30BaTh XHUMHMUYECKYI0 CHMBOJIMKY [UIsl COCTaBieHHS (GopMyll
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIUN;

ONPENIENATh BaJICHTHOCTh U CTENIEHb OKUCJIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Pa3IMYHOIO COCTaBa, MPHUHAIEKHOCTh BEIIECTB K
ONpeAeNnéHHOMY KJIACCYy COEOWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBA3M (KOBAJEHTHAs, HOHHAsA, MeETaJUIMYecKas) B HEOPraHUYECKUX
COEMHEHMSIX, 3apsA] MOHA MO0 XMMHUYECKON (opmyre, XapakTep Cpelsl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PEIETKN KOHKPETHOTO BEILECTBA;

packpeiBath cMmbicn llepuogmueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIUCHIBaTh W XapaKTEpHU30BaTh
TabnuuHyo (opmy llepuoanueckoil cucTeMbl XMMHUECKHX 3JIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpymnmna (A-rpymnma)» U «modouyHas
noarpynna (b-rpynmna)», manbsie u OOJbIIME MEPUOJBI, COOTHOCUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCS B TNEPUOJUYECKON Taldiuue, ¢
YUCJIOBBIMU  XApAaKTEPUCTUKAMU  CTPOEHHUS  aTOMOB  XMMHUYECKHX
JIEMEHTOB (COCTaB W 3apsij  sijapa, oOIee 4YUCIO DJIEKTPOHOB H
pacnpenesieHie UX IO DJEKTPOHHBIM  CIIOSIM), OOBSACHATH OOILIHe
3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB 3JIEMEHTOB M HUX COCIMHEHUU B
npejesiax MajlbIX MEePUOJIOB U TJIABHBIX MOJATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B pEaKIUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME U CHEIUPUICCKUE XHUMHYECCKUE
CBOIMCTBAa NPOCTBIX M CIOXHBIX BEIIECTB, NOJATBEPXAasi OINHUCAHUE
MIPUMEpPAMH MOJIEKYJISIPHBIX M MOHHBIX YPAaBHEHUW COOTBETCTBYIOLIHX
XUMUYECKUX PEAKIINN;

COCTaBIISAITb YPAaBHEHUS DJEKTPOJIUTUYECKOW JIHCCOLMAIMU  KHCIOT,
LIEJI0YEH U COJIEH, ITOJTHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIMI HOHHOIO



oOMeHa, YypaBHEHHS pEakIui, TMOATBEPKAAIINX CYIIECTBOBAHUE
TCHETUYCCKOW CBSI3U MEXK/y BEIECTBAMH PA3INIHBIX KJIACCOB,;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX — PEAKITHIA
MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca STUX peaKlui;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX MPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIOJII0 XHUMHYECKOIO JJIeMEeHTa 1o (opmyie
COEIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEaKInu;

coONIOaTh  MpaBUjia  MOJIb30BAHUS  XMMHUYECKOW  MMOCyIOW U
7a00paToOpHBIM  O0OPYJIOBAaHMEM, a TaKXe ImpaBuiia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Tra3a);

NPOBOJUTh  PEAKIUM, TOATBEPXKIAIOINIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACTIO3HABATH OIMBITHBIM IMYTEM XJIOPUI-, OPOMUI-,
uonua-, kapbonar-, ¢ocdar-, cunamkar-, cyiabdar-, TUAPOKCH-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

MPUMEHSATH OCHOBHBIC OTEPAIlMH MBICITUTEIBHON JEATEILHOCTH — aHAJIH3
W CHHTE3, CpaBHEHUE, OO0OOIIEHHE, CHUCTEMATU3aIlMI0, BBISIBJICHUE
MPUYUHHO-CJICACTBEHHBIX CBS3€H — IS W3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX pEaKlUid, €CTeCTBEHHO-HAy4YHbIE METOJbl TIO3HAHUS —
HaOJI0ICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIIEPUMEHT (pealbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

9 KVIACC

Howmep Tema KonunuecTBo yacos

paszzaena

1 IlepBoHa"YaJIbHBIE XUMUYECKUE TOHSITHS 6

2 [Mepuoanueckuii 3axoH u [lepuoanueckas cuctemMa XUMHUYECKUX | 3
anemeHToB /.. MenaeneeBa. CTpoeHue aTOMOB

3 CTtpoeHre BelecTBa 2

4 BakHelimme mpeacTaBuTeNIM HEOPraHUYECKUX BEILECTB. 10
HeMmerasuisl 1 ux coeaguHeHusi. MeTauibl M UX COCIMHEHHUSI

5 XUMHUUYECKHUE PEaKIuu 5

6 XuUMUs U OKpYyKarolasi cpeaa 3)

7 Pacuérer 3




HOYPOYHOE IINTAHUPOBAHHUE

9 KIIACC

Paznen Tema ypoka Kozn-
BO
JacoB
ITepBoHauanbHEIE Yuctsle BemecTBa U cMecu. CIocoOb! pa3feneHns cMecen 1
XMMHYECKHE TIOHATHS
ATOMBI B MOJIEKYJIbI. XMMUYECKHE 3JIeMEHThI. CHMBOIIBI XUMUIECKUX 3I€MEHTOB. [IpOCThIe U CII0KHBIE BEIeCcTBa 1
Xumnaeckas Gpopmyna. BaneHTHOCTh aTOMOB XUMUYECKUX 371€MEHTOB. CTENEHb OKUCICHHUS 1
3aKOH IOCTOSIHCTBA cocTaBa BemecTB. OTHOCHTENbHAst aTOMHAs Macca. OTHOCHTENbHAs MOJIEKYJIsIpHast Macca. J{oJs aieMenTa B 1
COCIMHCHUH
KomnuectBo Bemectsa. Monbs. MomsipHast Mmacca. MossipHbIi 006EM ra3oB. B3anMocBsI3p KONMNYECTBa, MAacChl U YHCTIA 1
CTPYKTYPHBIX €AMHHII BEIIECTBA
duznyeckue ¥ XUMUYECKHE SBICHNSA. X UMUYECKasi pEaknus U e€ IPU3HAKU. 3aKOH COXPaHEHHS MaCChl BELIECTB. XMMHUYECKHE 1
YpaBHEHHUS
Ilepuonuueckuii 3aKoH U Ilepuonuueckuii 3axoH. I[leproauueckas cuctema xumuueckux sneMenToB .. Menneneesa. Ilepuonsl u rpynnsl. ®usndeckuii 1
Ilepnonuueckas cuctema CMBICJI IOPSIIKOBOTO HOMEPa, HOMEPOB NEPHUO/ia U IPYIIIBI dIeMEHTa
XMUMUYECKHUX 3IEMEHTOB
.. Menneneena.
CtpoeHue aTOMOB
Crpoenne atomoB. CocTaB aTOMHBIX siaep. M3otonsl. DnexTponsl. CTpoeHHe IEKTPOHHBIX 000J049eK aTOMOB NepBhIX 20 1
xumudeckux 3seMeHToB [lepuonnueckoii cuctemst .M. Menneneesa
3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB XUMHUECKUX JIEMEHTOB MEPBBIX TPEX MEPHUOIOB, KaJIHs, KalnbLus (pagnyca aTOMOB, 1
JIEKTPOOTPULIATEIFHOCTH, METAJUTMUECKUX U HEMETAJUIMYECKUX CBOMCTB) M UX COCTUHEHUI B COOTBETCTBUH C MOJIOKEHHUEM
anemMeHToB B [leprnoandeckoil cucTeMe ¥ CTPOCHHEM UX aTOMOB
CrpoeHue BemecTBa Xumndeckas cBsi3b. KoBanieHTHas (MOSIpHAs ¥ HETIOJISIPHAS) CBA3b. DIEKTPOOTPULIATEIILHOCTh XUMHYECKUX 37IeMeHTOB. MoHHas 1
CBs13b. MeTajuinueckast CBsI3b
Ture! KpUCTAIIMYECKNX PEIIETOK (ATOMHAs, HOHHAs, METAJUTMYeCKas ), 3aBUCHMOCTh CBOMCTB BEIIECTBA OT THIIAa KpHUCTAJUINIECKOH | 1
PEHIETKH ¥ BHJIa XMMHUECKOH CBS3M
Baxueitmme Knaccudukanus u HOMEHKIaTypa HEOPraHUYECKHX COSIMHEHNI: OKCHIIOB (Ccosie00pa3yromie: OCHOBHBIE, KHCIIOTHBIE, 1
MPE/ICTABUTEIH amdoTepHbIe) U Hecoeo0pa3yIoIIye; OCHOBAHUH (IIET0UNH, HEPACTBOPUMBIE OCHOBAHMSA); KHCIIOT (KHCIOPOACOAEPKAIINE U
HEOPraHMYECKUX BEILECTB. 0ecKUCIOpO/IHbIE, OJJHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIEH (CPEAHUX M KUCIIBIX)
Hewmeramnnsl u ux
coeMHeHnsI. MeTaJlibl U UX
COEJIMHEHUS
dusnyecKkue 1 XUMUIECKHE CBOHCTBA MPOCTHIX BEIECTB-HEMETAIIIOB: BOJOPO/Ia, XJI0pa, KHCIOpOa, Cephl, a3oTa, Gocdopa, 1
yriaepoaa, KpeMHHUS
Om3HUecKre U XUMHUYECKHE CBOMCTBA POCTHIX BEIIECTB-METAJUIOB: JINTHS, HATPHS, KM, MarHUS 1 KaJIbIUs, aJJIOMUHUS, xKene3a. | 1

ONEeKTPOXUMHUICCKUNA P HAPSDKCHUH METaJUIOB




dusnyeckre 1 XUMUYECKUE CBOMCTBA BOJOPOJAHBIX COEIMHEHN HEMETAILJIOB: XJIOpOBOJAOPOJa, CEPOBOAOPOAA, aMMHaKa

OmnuecKue 1 XUMHUIECKHE CBOMCTBAa OKcHIOB HemeTaiuioB: ceprl (IV, VI), azota(ll, IV, V), docdopa(lll, V), yrnepoma(Il, IV),
kpemanA(1V). [TomydeHne oKCHIOB HEMETAIIOB

Xummnueckue cBoiicTBa okcunos: MeTamuioB [A—IITA rpymm, nuaka, meau(Il) u sxenesa(ll, III). IToxydeHne OKCHIOB METAIIOB

XUMHUYECKHE CBOWCTBA OCHOBAHUH M aM(OTEPHBIX THIPOKCHIOB (Ha MIPUMEPE THAPOKCHIOB ATIOMHHNS, XKele3a, INHKA).
[Tosryuenne ocHOBaHUH B aM(pOTEPHBIX THAPOKCHIOB

Oo6umie XMMIYecKHe CBOHCTBA KHCIIOT: XJIOPOBOJOPOIHOI, CEpOBOIOPOIHOM, CEPHICTON, CEPHOH, a30THOH, (hocopHOI,
KPEeMHHEBOMH, YronbHOH. OcoOble XMMHUYIECKIE CBOWCTBA KOHIICHTPHPOBAHHON CEpHOH M a30THOH KuciOT. [lomydeHne KuciaoT

Obume xuMrIecKne CBOUCTBa cpenHux coneid. [lomyaenne comeit

T'eneTndeckas cBsI3b MEXKAY KilacCaMH HEOPTAaHUIECKUX COCTUHCHUI

XuMudeckne pcaknun

Knaccmbmcaum{ XUMHYCCKUX peaKHI/Iﬁ I10 pa3jIMYHbIM IIPHU3HAKAM: IO YHUCJIY U COCTABY YYAaCTBYIOUIUX B PCAKIUU BCHICCTB, 11O
TCIJIOBOMY acp(beKTy, 110 M3MECHCHHIO CTCTICHSH OKUCICHHS XUMHUECCKHUX DJICMECHTOB

TemnoBoit 3¢ PEeKT XUMHIECKOH peakni, TEPMOXUMHIECCKUE yPaBHEHHS. DK30- ¥ SHAOTEPMHUUYECKUE PEaKIH. TepMOXHUMIIECKHE
YpaBHEHUS

OKHCIINTENHHO-BOCCTAHOBUTCIHHEIS peaknuu. OKHCIINTENN ¥ BOCCTAHOBUTEIIH. Hpoueccm OKHCJICHHUA U BOCCTAHOBJICHHA.
3HeKTpOHHLII>'I OalaHC OKHCIIUTEIIbHO-BOCCTAHOBHTEIILHOM peaKknun

Teopm{ BHGKT'pOHHTquCKOﬁ JUCCOoMaIH. KaTI/IOHLI, AHHOHBI. SHGKTPOJ'H/ITLI 1 HEBJICKTPOJIUTHI. CuIIbHEIC U cl1a0ble
QJICKTPOJIUTHI. CTerneHn JUCCoOannmn

Peakunu norHOTO 0OMEHa. Y CIIOBHA MPOTEKAHMUS peaKIiii HOHHOTO 0OMeHa, TIOHEIE U COKPAIIEHHBIC HOHHBIC YPaBHEHUS
peaxkui

XUMHS U OKpYyXKaroas
cpena

BemiectBa 1 maTepuabl B TOBCEIHEBHOM KU3HU UesloBeKa. be3onacHoe ucnoyib30BaHuEe BEUIECTB U XUMUYECKUX PEAKLIUN B
naboparopuu u ObITy. [lepBasi TOMOIIL TPU XUMHUYECKUX 0XKOTaX U OTPABICHUIX

XUMHUECKOE 3arps3HEHNE OKPY’KaIoIIel cpeabl (KUCIOTHbIE OXKAH, 3arpSI3HEHUE ITOYBBI, BO3AyXa H BOZOEMOB), CIIOCOORI €T0
npenoTBpamieHus [Ipenensaas nomyctumas koHneHTparus seniects (I1/1K). Poss XumMun B penieHnu 3K0I0THIECKUX TPOOIIeM.
Ycusenue napHUKOBOro A Qekra, pa3pylieHre 030HOBOT'O CIIOsI

ITpumenenue cepsl, a3oTa, hocdopa, yriaepoaa, KpeMHUS U UX COSTUHEHUH B OBITY, METUIIMHE, IPOMBIIUIEHHOCTH U CEITHCKOM
xo3siicTBe. [IpuMeHeHre MeTaIoB U CILIAaBOB (CTab,9yTYH, JIOPATIOMUHNI, OpOH3a) B OBITY U POMBIIUIEHHOCTH HX
coenuHenui. [ToHATHE 0 KOPPO3UU METAIIIOB, OCHOBHBIE CITOCOOBI 3AIUTHI X OT KOPPO3UH

[IpupoHBIC HCTOYHHUKH YTIIEBOAOPOAOB (YTOJb, IPUPOIHEIH ra3, He()Th), MPOIYKTHI UX MepepadOTKH (OCH3UH), UX POJIb B OBITY H
HPOMBIIICHHOCTH

Pacuéter

HCpBOHa‘IaJ’IBHHG MOHATHS 00 OPraHN4eCKUX BCUICCTBAX KaK O COCANMHCHUAX YIJICPOJaa (MCTaH, 9TaH, 3TUJICH, alICTHUJICH, 3TAHOJI,
TJIMIEPUH, YKCYCHasA KI/ICJ'IOTa). IToHsaTHE 0 OMOJOTHYECKH BaXKHBIX BCLICCTBAX! KHUPAX, 6em<ax, yriieBoJax — v UX poJIr B J)KU3HU
YCJIOBCKaA

Pacuéubl o popMyaaM XUMHYECKUX COeTMHEHUN

PacuéTel Macchl/MaccoBOM J0JI1 paCTBOpéHHOFO BCIICCTBA B paCTBOPEC

PacuéTel 10 XMMUYECKUM YpaBHEHUSAM




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Xumus, 8 kiacc/ 'abpuensn O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AxknronepHoe obmectBo «M3aaTensctBo «IIpocBemienne»
» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A.,

AxnmonepHoe obuiectBo «M3narensctBo «lIpocBemienue»

METOIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA

1. 'a6bpuensa O.C., Bocko6oitnukoa H.I1. Xumus B Tecrax, 3aj1auax,
ynpaxkHeHusx. 8 — 9 k. — M.: JIpoda

2. T'abpuensn O.C., Bockob6oitnukoBa H.I1., AAmykoBa A.B. HacTonbHas
KHUTa yuurtesns. Xumus. 8 kiacc.: Merogudeckoe nocooue. — M.: Jlpoda

3. Tl'abpuensn O.C., SAmykoBa A.B.. Pabouas tretpanp. 8 k. K yueonuky O.C.
lNabpuensna «Xumus.8». — M.: Jlpoda

4. Tabpuensu O.C., Pynos H.H., Tonkynos B.W. Xumuyeckuii sKCiepuMeHT
B mikoJje. 8-9 kimacc. — M.: [lpoda

5. T'opbynmioBa C.B., TecTbl IO OCHOBHBIM pa3jiesiaM IIKOJIBHOTO Kypca
xumun: 8-9 knaccel. — M.: «BAKO»

6. 'opkoBenko M.IO., Xumus. 8 kiacc. [loypounblie pa3paboTKu K y4eOHUKY
O.C.T'abpuensna(M.: [Ipoda). — M.: «kBAKO»

7. denncosa B.I'., Xumus.8 kiaacc: moypouHble MIaHbl IO yUeOHUKY



O.C.I'abpuensina.- Bonrorpan: Yuurens

8. Kum E.I1. Xumus. 8-9 kmaccel. [Ipaktudeckue padotsl. — Capatos: Jlumen
9. Hekpacosa JI.U., Xumus. 8 knacc. Kaprouku 3aganuii.- Caparos: Jlunei
10. Pageukuii A.M., JlugakTHuecKuii MaTeprall o XuMuu Jyist 8-9 KJ1accos :
nocobue ansa yuurens. — M.: IIpocBenienue

11. Xumus 8 knacc.: KoHTposasHbIe U ipoBepouHbie padoThl K yueoHuky O.C.

INabpuensna «Xumua.8»/ O.C. I'abpuensu, [1.H. bepé3kun, A.A. YmakoBa u

ap. — M.: Ipoda

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
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