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[Iporpamma MBOVY «lllkona Nel09» mo yueOHOMY mpeameTy «XuMus» aanee
COOTBETCTBEHHO-IIpOrpaMMa IO MpeaMeTy «XHUMHUS» BKIIOYAET MOSCHUTEIbHYIO
3allUCKY, COJAEpKaHUE O0y4deHMs], IJIaHUpPYEMbI€ PE3yabTaTbl OCBOCHHS MPOTrPAMMBI
TEMaTHYECKOE TUIAaHUPOBAaHUE, IOYPOUHOE INITAHUPOBAHUE.

HOACHUTEJBHAA3SAIINCKA

[Iporpamma o XMMUM Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3oBaHUsl COCTABIICHA
Ha OCHOBE TpeOOBaHMU K pe3ylbTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTEIbHOMN
porpaMmMbl OCHOBHOTO oOmiero oOpasoBanus, mnpeactaBieHHbix B OI'OC 00O, a
Takke Ha OCHOBe (enepanbHOM pabdodeil mMmporpaMMbl BOCIHUTAHUSA U C Y4YETOM
KOHLICTIIMA TpernojaBaHus ydyeOHOTOo TmpeaMmera «XUMHUS» B 00pa3oBaTEIbHBIX
opranu3anuax Poccuiickon denepanuu.

[Iporpamma nmo xumuu pazpaboTaHa C LEJbI0 OKa3aHUsI METOJUYECKON MTOMOIIIH
YUUTENIO B CO3/IaHUU paboueli IporpaMMsl [0 y4eOHOMY IIPEIMETY.

[Iporpamma 1o XxuMuM JAET MPEACTABICHHE O LENIX, OOIIeld CTpaTeruu
oOy4eHHMsI, BOCIIUTAHUSA U Pa3BUTHUS OOYYaIOIIMXCSA CPEICTBAMH y4eOHOTO MpeaMera,
YCTaHaBIMBAET  00f3aTeIbHOE  MPEIMETHOE  COJAEpX,aHUE,  IpeayCMaTpUBAET
pacnpeleseHue €ro Io KilaccaM W CTPYKTypUpOBaHUE IO pas3iesiaM U TeMaM
IporpaMmbl MO  XHMHH, OINpEAENSeT  KOJIMYECTBEHHbIE M  KayeCTBEHHBIE
XapaKTEPUCTUKU COJEPKAHMS, PEKOMEHIYEMYIO IOCJIEI0BATEIbHOCTh H3Y4YEHUs
XUMHH C YYETOM MEXKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOIMKH Yy4eOHOTro
polecca, BO3PACTHBIX OCOOCHHOCTEM OO0ydYaromMXCs, ONpPEAENsieT  BO3MOXHOCTHU
npeaMera Ui peali3alid  TpeOOBaHUM K pe3ysibTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeabLHOM MpOrpaMMbl Ha YPOBHE OCHOBHOTO 0011ero 00pa3oBaHMs, a TAKXKe
TpeOOBaHUl K pe3yibTaTaM OOyueHUs XUMUU Ha YpPOBHE LieNieil U3yyeHus MpeaMera u
OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEJIbHOM JIEATENBHOCTH OOyYarolerocs 1o
OCBOCHHIO YUYEOHOTO COJICPKaHMUS.

3HaHWE XUMHUHU CIY>)KUT OCHOBOM st (OpMUPOBAHUS MHPOBO33PEHHUS
oOy4aromnierocs, €ro MpeACTaBICHU O MaTepUuaIbHOM €IMHCTBE MUpPA, BAXKHYIO POJIb
UTPalOT GOpMUPYEMbIE XUMHUEN MTPEACTABICHUS O B3aUMONPEBPALIEHUSAX SHEPTUU U 00
HBOJIIOLIMU BEILIECTB B MIPUPOJE, O MYTAX PELICHUS TNIOOATBHBIX TPOOJIEM YCTOMYMBOTO
pa3sBUTUA YeJI0BEYECTBA — CBIPbEBOM, JHEPTETUYECKOW, IHILEBOU U
AKOJIOTUYECKOM 0€30MacCHOCTH, MTPOOJIeM 3PaBOOXPAHECHMUS.

N3yuyenne xumunn:

® CHOCOOCTBYET pealu3allid BO3MOXXKHOCTEM JJIi  CaMOpa3BUTUS U
(GopMupOBaHUs KyJIbTYypbl JHUYHOCTH, €€ oOmel u (QyHKIMOHAIbHON
I'PaMOTHOCTH;

o BHOCHUT BKJIaJ] B JOPMUPOBAHUE MBILUICHUS U TBOPUYECKUX CIIOCOOHOCTEH
OoOy4JaronMxcs,  HABBIKOB  UX  CaMOCTOATENbHOM  y4yeOHOM  JesTeNbHOCTH,
HKCIIEPUMEHTAJIBHBIX M HUCCJEAOBATEeNIbCKUX  yYMEHHI, HEOOXOIMMBIX  KakK B
MOBCEIHEBHOM )KM3HU, TaK U B TPO(PECCHOHATILHOM €SI TeIbHOCTH;

o 3HaKOMHUT CO CHEHU(PUKON HAYYHOTO MBILIUICHHUS, 3aKJIa/lbIBAET OCHOBBI
LEJIOCTHOTO B3IUIAJa Ha €IMHCTBO MPUPOJIBI " YEJIOBEKa, SBISETCA
OTBETCTBEHHBIM 3TanoM B (OPMUPOBAHUU €CTECTBEHHOHAYYHOM TI'PaMOTHOCTU
00yJaroImXcs;
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o CrIocOOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K TPUPOJE, K UYEIOBEKY, BHOCHUT CBOW BKJIAJ B JKOJIOTHYECKOE
oOpa3oBaHHe 00yUYaIOIITUXCSI.

JlanHble HampaBiieHHWs B OOYyYEHHHM XUMHUHM 00eCIeYHBAIOTCS CHEUupUKON

colepKaHusi ~ yd4eOHOTO  TpeAMeTa,  KOTOPBIM  SIBJISIETCS  MEJaroru4ecku
aJlalTHPOBAHHBIM OTpakeHHEeM 0a30BOM HAyKM XMMHUU Ha OMpPENeNIEHHOM JTame eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOrO o00mHIEro oOpa3oBaHHsS OPUEHTUPOBAH
Ha OCBOCHHME OOYYAIOUIUMUCS CHUCTEMBbI MEPBOHAYAIBHBIX TMOHSATHI XUMHH, OCHOB
HEOPTaHUYECKOM XUMHUU U HEKOTOPBIX OTACJIBHBIX 3HAUMMBIX MOHATHN OpraHUYECKOn
XUMHUH.

CrtpykTypa coaepxaHHs MHpOrpaMMbl MO XUMHUU C(HOpPMHpPOBaHA HAa OCHOBE
CUCTEMHOr0 mnojaxona K e€ wuzydeHuto. ColepkKaHuE€ CKIAIBIBAETCS U3 CHUCTEMBI
NOHATUH O XMMHUYECKOM 3JIEMEHTE M BEUIECTBE M CUCTEMBI MOHATUH O XUMHUYECKON
peakuuu. OO0Oe 3TU CUCTEMBI CTPYKTYpHO OpraHM30BaHbl IO  MPHUHIMILY
IIOCJIEIOBATEIBHOTO PA3BUTHS 3HAHWH HAa OCHOBE TEOPETHYECKUX IIPEICTABICHUN
Pa3HOro ypOBHS:

° ATOMHOMOJICKYJISIPHOTO YUYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

° [Tepuonnueckoro 3akoHa J[.MI. MeHnenmeeBa Kak OCHOBHOIO 3aKOHa
XHAMUH;

° YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBSI3H;

° MPEACTAaBICHUH 00 DICKTPOIUTHYCCKONW JUCCOIMAIIMM  BEIIECTB B
pacTBopax.

Teopernueckue 3HAHWUS  PACCMATPUBAKOTCST HA  OCHOBE  OMITUPUYECKH
MOJTYYEHHBIX W OCMBICIEHHBIX (DaKTOB, Pa3BUBAIOTCA TOCJIEIOBATEIIBHO OT OJHOTO
YPOBHSI K JAPYromy, BBITOJHSS (DPYHKIMU OOBSICHEHUS U MPOTHO3WPOBAHUSI CBOMCTB,
CTPOCHHUSI U BO3MOKHOCTEM MPAKTUYECKOTO MPUMEHEHHUS U TOJYYEHUS] H3ydaeMbIX
BEILIECTB.

OcBoenue  mporpaMMbl IO  XUMHUH  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IPEJICTABJICHNUS O XUMHYECKOW COCTABJISIOLICH HaYYHOW KapTUHBI MUpa B JIOTHKE €€
CUCTEMHOW MPUPOJIbl, LIEHHOCTHOTO OTHOUIEHHS K HAay4YHOMY 3HAHUIO U METOoAaM
MO3HAaHUS B Hayke. M3yueHre XUMUU MPOUCXOUT C MPUBIICUCHUEM 3HAHUU U3 paHee
M3YYEHHBIX y4eOHBIX MpenmMeToB: «Okpyxatonuii Mupy, «buonorus. 5—7 kimacce» u
«Du3uka. 7 Kmace».

[Ipu u3ydeHnr XUMUU TPOUCXOUT (HOPMHUPOBAHKUE 3HAHUN OCHOB XHMMHYECKOM
HAayKW Kak OO0JacTM COBPEMEHHOI'O E€CTECTBO3HAHMSI, MPAKTUYECKOW AEeSTENbHOCTU
YyeJioBeKa M KaK OJHOTO0 M3 KOMIIOHEHTOB MHPOBOM KYyJbTypbl. 3ajadya y4yeOHOTO
npeaMera COCTOMT B (POPMHUPOBAHUU CUCTEMbl XMMHYECKMX 3HAHUN — BaKHEHUITHUX
(GakToB, MOHATUH, 3aKOHOB M TEOPETHUYECKUX MOJIOKEHUH, TOCTYMHBIX 000OIIEHUI
MHUPOBO33PEHYECKOr0 XapaKTepa, s3blka HaAyKW, B MPUOOIICHUN K HayYHBIM METOJIaM
MO3HAHUS ~ MPU  HU3YYCHUH  BEIIECTB W XUMHYECKHUX  peakiui, B
dbopMHpPOBaHUY W PA3BUTUU TO3HABATEIHHBIX YMEHUH M WX MPUMEHEHHH B y4eOHO-
MO3HABATEIILHON U y4eOHO-MCCIIEIOBATEIbCKON IESITEIHPHOCTH, OCBOCHHH TPABHII
0e301macHOro o0paIeHus ¢ BEIIeCTBAMH B TTIOBCETHEBHOM JKU3HH.

[Ipu u3ydyeHMM XWMHHM Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oOBaHHS Ba)XHOE
3HaYEHUE MTPUOOPENH TaKHe IEJH, KaK:
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o dbopmupoBaHue HMHTEIJIEKTYaJIbHO pa3BUTOU JUYHOCTH,
rOTOBOM K €amMO0Opa30BaHUIO, COTPYIHHUYECTBY, CAMOCTOSITEILHOMY MPHUHITHIO
penieHuni, ciocoOHON aanTUPOBATHCS K OBICTPO MEHSIIOUTUMCS YCIIOBUSAM >KU3HU;

o HaIpaBJICHHOCTh O0y4YeHUs HAa CHCTEMAaTHYECKOE MPHOOIICHHUE
oOydaromuxcss K CaMOCTOSITENIbHOM TO3HABATEIbHONW JESTENbHOCTH, HAyYHBIM
METO/IaM MO3HAHUS, (POPMUPYIOIITIM MOTHBAITUIO U PA3BUTHE CIIOCOOHOCTEN K XUMUMU;

o o0ecrnieueHue yCIIOBH, CHOCOOCTBYIOIINX PUOOPETECHUIO
OOy4YarONIMMUCS OTbITa Pa3sHOOOPA3HOM NEATETHLHOCTH, MO3HAHUS W CaMOTO3HAHUS,
KJIFOUEBBIX HABBIKOB (KIIOYEBBIX KOMIIETECHIINI ), UMEIOIIUX YHUBEPCATIHLHOE 3HAUCHUE
JUTSL pa3JIMYHbIX BUJIOB JESATEIBHOCTH;

o dbopmupoBaHue 00med (QYHKIMOHAIBHOW M  €CTECTBEHHO-HAy4YHOMU
TPaMOTHOCTH, B TOM YHCJIC YMEHUH OOBSICHITh M OIICHUBATH SBJICHUS OKPY>KAIOIIETO
MHUpA, UCTIOIb3YS 3HAHUS U OIBIT, MOJYYCHHBIC NPU U3YYCHUU XUMUU, TPUMEHSITh UX
MIpU pPEIIeHUU MpoOJIeM B MOBCETHEBHOM KU3HU U TPYAOBOU ESITEIHHOCTH;

o dbopmupoBaHue y OOydYaromMxcsi TYMaHUCTHYECKUX  OTHOILICHHM,
MOHUMAaHUSl IIEHHOCTM XWMHUYECKHX 3HAHUW [JI1  BBIPAOOTKH  HKOJOTHYECKHU
1[€JI€CO00Pa3HOTO MOBE/ICHUS B OBITY M TPYJIOBOM NESITEILHOCTH B IIEJISIX COXPAHEHUS
CBOETO 3/10POBbS U OKPY’KAIOLIEH IPUPOAHOMN CPELBI;

o pa3BUTHE MOTHUBALMU K OOYyUEHHUIO, CHOCOOHOCTEM K CAMOKOHTPOJIIO U
CaMOBOCIHUTAHHUIO HA OCHOBE YCBOEHHUS OOIIEYEIIOBEYECKUX [IEHHOCTEM, TOTOBHOCTH K
OCO3HAHHOMY BbIOOpY MPOGUIIS U HAMPABJICHHOCTH JAJIbHEHIIIEr0 00yUeHHUS.

OO61iee yncao 4acoB, PEKOMEHAOBAHHBIX JJI U3y4EHUs XUMuU, — 136 yacos: B 8
KJ1acce — 68 JacoB (2 gaca B Hefien0), B 9 kinacce — 68 yacoB (2 yaca B HEJIETIO).

JUtst kaxaoro kiacca HpPEeIyCMOTPEHO pPE3EpPBHOE Y4YEOHOE BpEMs, KOTOPOE
MOXET OBIThb HCIIOJIB30BAHO YYACTHUKaMHU OOpa30BaTENbHOIO Ipoliecca B UENSIX
dbopmMupoBaHUsT BapUaTUBHOW COCTABJIAIONIEH COJEpXKaHUSI KOHKPETHOW pabouei
nporpammbl. [Ipu 3TOoM 0Osi3aTenbHas (MHBapUaHTHAs) YacTh COACpPKaHUS MPEIMeTa,
YCTaHOBJICHHAs] TPUMEpPHON paboueil mporpamMmoil, W BpeMs, OTBOAMMOE Ha €&
W3Yy4YCHUE, IOJDKHBI OBITh COXPAHEHBI MOJTHOCTHIO.

1 OcHoBa Pabouast mporpamMma cOOTBETCTBYET (peiepaaIbHOMY
padouei rocyJapcTBEHHOMY 00pa30BaTeIbHOMY CTaHAAPTY
NpOrpaMMbl OCHOBHOT'0 00I1IETO 00pa30BaHus; COCTABIEHA HA OCHOBE

dbenepanbHOl pabouel MPOrpaMMbI O « XUMUK; SIBISETCS
COCTaBHOM YacThIO OCHOBHOM 00pa30BaTENbHOU MPOTrpaMMBI
ocHOBHOTO 06011eT0 00pazoBanust MbBOY «Illkosna Ne 109

8 kiacce 68 yacos
9 kJacc 68 yacos
4 Bcero 136 gacoB
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Coaep:xanue 00y4eHHsA

8 KIIACC

IlepBoHaya/bHBbIC XUMHYECKHE IOHATHUS

[Ipenmer xumuu. Ponbs XuMuM B )KU3HU YeIOBEKa. XUMHS B CHCTEME HayK. Tena
u BemiecTtBa. DU3NYECKUE CBOKWCTBA BEIIECTB. ATPEraTHOE COCTOSHHUE BEIIECTB.
[lonsiTue o Meromax mo3HaHUs B XuMHHU. Uucteie BemectBa U cmecu. CrocoObl
pa3aeieHusICMECE.

ATOMBI HW MOJIEKYJIBl. XUMHYECKHE JJEMEHTbl. CHMBOJIBI XUMHUYECKUX
AIIEMEHTOB.

[IpocTeie 1 cnoXHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudaeckas Gopmyna. BaneHTHOCT aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemiecTB. OTHocuTeNbHAas aToMHass Macca. OTHOCUTENbHAs
MOJIEKYJIsIpHas Macca. MaccoBast 107151 XMMUYECKOTO 3JIEMEHTa B COCJIUHEHUH.

KomnuectBo BemectBa. Monbs. MonsipHag macca. B3amMOCBSI3bp KOIMYECTBA,
MacChl M YHCJIa CTPYKTYPHBIX €IMHUIL BellecTBa. Pacu€Tsl mo dopmynaM XUMHYECKUX
COEMHECHUM.

Ou3NYEeCKUEe U XUMUYECKUE SBICHUS. XUMUYECKass peakluus U €€ MPU3HAKH.
3aKOH COXpaHEHHs MAacChl BEHIECTB. XHMHUUYecKHe ypaBHeHus. Krnaccudukarms
XUMHUYECKUX PeaKIuil (COeTMHEHNs, Pa3I0KEeHUs, 3aMEIIeHHs, OOMEHa).

Xumuueckuu sxcnepumenm:

3HAKOMCTBO C XMMHYECKON MOCYIOM, MpaBWiiaMH pabOThl B JIAOOpATOPUH U
npuémamu oOpanieHusi ¢ J1abopaTOpHBIM OOOpPYAOBaHUEM, H3YYEHHE M OIHUCAHUE
(bu3nYecKrX CBONCTB 00pa3lloB HEOPraHUUYECKUX BEIIECTB, HAOMIOeHHE (HU3UIECKUX
(taBieHUE BOCKa, TasiHUE JibJla, pacTUpaHUWE caxapa B CTYIKE, KUICHUE W
KOHJICHCAIlUsl BOJbI) M XUMHUUYECKUX (TOpEHHME CBEUM, MPOKAIMBAHUE MEIHOMN
MPOBOJIOKH, B3aUMOJCIHCTBHE Mejla ¢ KUCIOTOM) SIBJICHUM, HAOIIOICHUE U ONHUCaHUe
MPU3HAKOB MPOTEKaHUsI XUMUYECKUX peaKIuil (pa3ioKeHHe caxapa, B3auMOJeHCTBUE
CEpHOW KHCJIOTHI C XJIOpUAOM Oapus, pasznokeHue ruapokcuga meau (I1) mpu
HarpeBaHWM, B3aUMOJCHCTBHE Kene3a ¢ pactBopoMm coiau meau (II), uzyuenwme
CIIOCOOOB pasziesieHus cMecell (C TOMOIIBI0 MarHuTa, (GUIbTPOBAHUE, BBHITAPUBAHUE,
JTUCTUIUIALINSL, XpoMaTorpadusi), mpoBeeHUE OUUCTKU TOBAPEHHOW COJIM, HAOJI0IeHNE
Y ONMCaHHUE PE3yJIbTATOB MPOBEAEHHUS OIbITA, WIUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHUS
MAacCChI, CO3/TaHUE MOJIETICH MOJICKY (IIapOCTEPKHEBBIX ).

Baxuenue npeacraBuTe/ I HEOPraHUYECKUX BELIECTB

Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. Kuciopog — sneMeHT U mpocroe
BeliecTBO. HaxoxaeHnue kucnopoaa B mpupoje, Gusnyeckue 1 XMMHUYECKUe CBOMCTBA
(peakuuu ropenus). Okcuawl. Ilpumenenue kuciaopoga. CrnocoObl MOTyYECHHS
KHCJIOpO/ia B JJTaOOpaTOpPUU U MPOMBINLIEHHOCTH. KpyroBopoT Kuciopoaa B MpUPOJIE.
O30H — amnorponHas Mmojaudukanus Kuciaopoaa BaxHueiilive npeacTaBUTEnn
HEOPTaHUYECKUX BEIIECTB

Bo3agyx—cmech razoB. CocrtaB Bo3ayxa. Kucnopoa—siaemMeHT u  mpocToe
BemecTBo. Haxoxkmenne Kuciopoja B mpupojie, Gu3ndeckue U XMMUIECKUe CBOMCTRA
(peakuu  ropenwmsi). Oxcunpl.  [Ipumenenue xwucmopoga. CrocoObl TMOTyYEHUS
KHCIIOpoJia B JabOpaTOpuu U MPOMBIIIICHHOCTU. KpyroBopoT KuCI0poaa B IPUPOJIE.
O30H— anmmoTpomnHas MOAU(PHUKAIIUS KUCIOPO/Ia.

TemnoBoit 3pdekT XuMUYECKOW peakiud, TEPMOXUMHUYECKHE YypaBHEHUS,
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9K30- U SHJIOTEPMUYECKHUE peaklnu. TOMIMBO: yrojib U METaH. 3arpsi3HEHUE BO3/yXa,
yCHJIEHUE MapHUKOBOTO 3 dexTa, pazpylieHrne 030HOBOTO CJIOSI.

Bonopon — anemeHT u npocroe BeniecTBo. Haxoxaenue Bogopoaa B NpHUPOJE,
bu3nUecKkue U XMMUYECKUE CBOMCTBA, MPUMEHEHHUE, CIOCO0bI nofyuyeHus. KucioTsl u
COJIH.

MonsipHbiii 00bEM ra3oB. PacuéTsl M0 XUMUUECKUM YPaBHCHHSIM.

®dusnueckue cBorcTBa BoAbl. Bona kak pactBopureins. PactBopel. HaceienHbie
Y HEHACBIIIEHHBIE PACTBOpPBL. PacTBOpUMOCTH BEHIECTB B BojAe. MaccoBas JoJis
BEILECTBA B PAacTBOpE. XMMHUUYECKHE cBOWCTBa BOJbl. OcHOBaHMs. Poiib pacTBOpOB B
MPUPOJIE U B KU3HU YelioBeKa. KpyroBopoT BOoAbI B IPUPOE. 3arpsi3HEHUE MPUPOIHBIX
BoJ. OXpaHau OYUCTKA IPUPOIHBIX BOJI.

Knaccudukanus neopranmueckux coeauHeHuit. Oxcunbl. Knaccubukarms
OKCHU/IOB: coimeobpaszyromue  (OCHOBHBIC,  KHCIOTHBIC,  aM(pOTEepHbIE) U
HecoseoOpasyronue. Homenkinarypa okcujoB. dusnueckue M XMMUUECKUE CBOMCTBA
okcuaoB. [loyyeHne OkcuIoB.

OcunoBanusa. Knaccudukanuss OCHOBaHHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHud. Homenknatypa ocHoBaHui. Duznueckue U XUMHUYECKHE CBOMCTBa
ocHoBaHuU. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknatypa kucior. Pusznyueckue u
XUMHUYECKUE CBOMCTBA KUCIOT. Psan aktuBHOCTH MetaimioB H.H. bekerosa. [lonyuenue
KHCJIOT.

Comu. Howmenkmarypa comeid. @Puszndyeckue W XMMHYECKHE CBOMCTBA
COJIEH.

[Tonyuenue comnen.

['eHeTnyeckas CBsI3b MEXKY KJIACCAMHU HEOPTAHUYECKUX COCIMHEHMUI.

Xumuueckuit sxchepumenm:

KaueCTBEHHOE OIPEIEIEHUE COJEPKAHUS KHUCIOPOAA B BO3AYyXE, IMOJyYECHHE,
coOuMpaHue, pacrno3HaBaHWE€ W HU3YYEHHWE CBOMCTB KHUCJIOpOJa, HAOIIOEeHUE
B3aMMO/ICHCTBUS BEIIECTB C KUCJIOPOJOM M YCIOBUSI BOBHHUKHOBEHHS M NPEKPALICHUS
ropenusi (moxapa), O3HaAKOMJICHHE C 0Opa3laMu OKCHJIOB M ONHCAaHUE HUX CBOWCTB,
MOJIy4eHHe, COOMpaHue, paclo3HaBaHWE M M3YyUYCHHE CBOMCTB BOjoponaa (TOpeHHeE),
B3auMozciictBue Bomopoga ¢ okcumom weaud (I1)  (BO3MOKHO HCIIOIB30BaHKE
BUJICOMATEpUAJIOB), HAOIIOJEHHE OOpa3IlOB BEHISCTB KOJWYECTBOM 1  MOJIb,
UCCIeIOBaHNEe 0COOCHHOCTEH PACTBOPEHMsI BEUIECTB C PA3IMYHON PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEAEIEHHON MacCCOBOW J10JIEN paCTBOPEHHOTO BEILIECTBA,
B3aUMOJICKCTBHME BOABI C MeTauylaMd (HaTpueM U KajablueMm) (BO3MOXKHO
WCIIOJB30BaHUE BHUJIEOMATEPUATIOB), HCCIEAOBaHHWE OOpa3I0OB HEOPTaHUYECKUX
BEILIECTB PA3JIMUHBIX KJIACCOB, HAOJIOJIEHWE W3MEHEHHUS OKPAacKh HWHIUKATOPOB B
pacTBOpax KHCJIOT M IIelioueH, u3ydeHue B3aumojaeiicTBus okcuaa meau (1) ¢
pacTBOPOM CEPHOM KHMCIIOTBI, KHUCJIOT C METaUIaMU, PEAKIUNA HEUTPAITU3ALNH,
MOJIyYEHUE HEPACTBOPUMBIX OCHOBaHuM, [lepmogmueckuii 3akoH u llepuommueckas
cucrtema xummudeckux 3neMeHToB .M. MenneneeBa. CTpoeHue aToMOB. XUMUYECKAs
cBs13b. OKUCIUTETbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

[lepBbie MOMBITKA KIAcCU(DHUKAIMKA XUMHYECKUX dJiemMeHToB. [loHaTtue o
IPYIIAX CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMEIbHBIE METAJLIbI, FaJIOTEHBI,
UHEPTHBIE Ta3bl). OJIEMEHTBI, KOTOpble 00pa3yloT AMQOTepHbIE OKCHUABI U
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TUIAPOKCUIBL.

Ilepnonmueckuit 3akoH. llepuonnueckas cucteMa XUMHUYECKHMX  DJIEMEHTOB
J.. Menneneea. Koporkonepuoanas u amuHHoneproaHas ¢opmbl [leproanueckoit
CUCTEMBI XHMMHUYECKMX dneMeHToB J[.MI. MenneneeBa. llepuoael u  Tpymnmsl.
DU3NYECKHUI CMBICI MIOPAIKOBOIO HOMEPA, HOMEPOB IIEPUOIA U IPYIIIBI JIEMEHTA.

Crpoenune aromoB. CocraB aTomMHBIX saep. M3otomnbl. Dnektponsl. CTtpoeHue
AJIEKTPOHHBIX 000J104eK aTOMOB MepBbIX 20 XUMHUYECKUX 3eMeHTOB [leproanueckoi
cuctemel .M. MeHnneneeBa. XapakTepUCTHKAa XUMHUYECKOIO DJJEMEHTa II0 €ro
nonoxkenuto B [lepnonnueckon cucreme /.M. Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHUS paJuyca aTOMOB XHWMHUYECKHX 3JEMEHTOB,
METAUINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIIIAM U IEPHUOIAM.

3nauenue llepuogumyeckoro 3akoHa u Ilepuoanyeckoil CUCTEMBI XMMUYECKUX
DJIEMEHTOB JUIsl pa3BuTHs Hayku u npaktukd. .M. MenneneeB — yud€HbIA U
rpakJaHuH. XuMuueckas cBsi3b.KoBanmeHTHass — (MOJNSIpHAsE | HEMOJSIpHAsi) CBS3b.

DNEeKTPOOTPULATENBHOCTh XUMUYECKUX 2JIEMEHTOB. FIOHHAs CBSI3b.

Crenenp okuciieHHusa. OKUCIUTEIBHO-BOCCTAHOBUTENBHBIE peakuuu. IIporuecchl
OKHCJIEHUS U BOCCTAHOBJICHNA. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuu 3KCnepumenm:

U3ydyeHrue o00pa3lioB BELIECTB METAJIOB M HEMETAJIOB, B3aUMOJEHUCTBUE
IUAPOKCUIA ILMHKA C pAacTBOpaMU KHCJIOT M IIEJI0YEH, IPOBEIECHHUE OIIBITOB,
WUTIOCTPUPYIOMIMX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil (ropeHue,
pEeaKIuu pa3ioKeHUs, COCTUHECHHUS).

Meowxcnpeomemmnvie césa3u

Peanmzamusi MeXnpeaIMeTHBIX CBsS3€dl TpH HM3yueHWH XUMUU B 8 Kiacce
OCYUIECTBIISIETCSl Yepe3 HUCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHOHAYYHBIX TMOHATHM,
TaK ¥ MOHATHM, SIBISIOIINXCS CUCTEMHBIMU ISl OTAEIBHBIX IPEAMETOB €CTECTBEHHO-
Hay4YHOTO IIMKJIA.

OOmiue ecTecTBEHHOHAyYHbIE MOHATHS: HAydHbIM (akT, rumoresa, TEOpHs,
3aKOH, aHaJM3, CUHTE3, Kilaccu(uKalus, NepUoIUYHOCTb, HAOI0IEHNE, SKCIIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJIICHUE.

®dusuka: Matepus, aToM, dIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUI, U30TOIIBI,
pazi0aKTUBHOCTb, MOJIEKYJA, AJIEKTPUUYECKUI 3apsijl, BEIIECTBO, TEJIO, 00BEM,

arperaTHoe COCTOSIHME BEIeCTBA, TIa3, (PU3NYECKUE BEIMYUHBI, €IUHUIIBI
U3MEPEHHUSI,KOCMOC, IIJIAaHETHI, 3BE3/1b1, CoHIIE.

buonorus: dorocuntes, npixanue, ornocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEPAIIBbI, TOPHBIC TOPObI, MOJIE3HBIE
MCKONAEMBIE, TOTUIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYeCKas peakus

Ilepuonnyeckuit 3akoH. llepuomuueckas cucremMa XUMHUYECKHX  DJIEMEHTOB
A.N. Mengeneea. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B HU3MEHEHHH CBOWMCTB
XUMHUYECKUX DJEMEHTOB IIEPBBIX TPEX MEPHUOJAOB, Kailusd, KaIbUUAd M UX
COEIMHEHUI B COOTBETCTBHUM C ITOJIOKEHHUEM JJIEMEHTOB B llepuoandeckon cucreme u
CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHJBl XUMHYECKOM CBS3M. THIBI KpHUCTAUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKON PEIIETKU U BUIA
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XUMHYECKOM CBS3U.

Knaccudukanms v HOMEHKIATypa HEOPraHHMYECKUX BEHIECTB. XHUMHUYECKUE
CBOMCTBAa BEIIECTB, OTHOCSAIIMXCA K Ppa3IMYHBIM  KjaccaM HEOPraHWYECKHX
COEIMHEHHUI,T€HETUYECKas CBSI3b HEOPTAHUYECKHUX BEILECTB.

Knaccupukanus XUMHYECKHX  peakUuid [0  pa3jMyHbIM  IpHU3HAKaM
(O 4yMCIly ¥ COCTaBy YYacTBYIOIIMX B pEaKLUUU BEIIECTB, MO TEIIOBOMY 3 (deKTy,
[0 U3MEHEHMIO CTENEHEW OKUCIEHMsSI XHMUYECKUX DJEMEHTOB, IO OOpPaTHMOCTH,
[0 YYacCTHIO KaTajau3aTopa). JK30- U IHIAOTEPMUUYECKUE PEAKIUH, TEPMOXUMUYECKUE
YPaBHEHUS.

[lonsiTie O ckopocTH XUMHUECKOM peakiuu. lloHatne 00 00paTUMBIX U
HEOOPATUMBIX XMMHUYECKHX peakuusx. [IoHSATHEe O TOMOTE€HHBIX U TeTEPOTECHHBIX
peakiusax. Ilonstne o  karammsze. IloHsTHE O  XMMHUYECKOM  PaBHOBECHU.
@akTOpBI, BIMSIOMINAE HA CKOPOCTh XUMUYECKON PEAKIIMU U MOJOKEHUE XUMUYECKOTO

paBHOBECHSI.
OKHCIIUTENTFHO-  BOCCTAHOBHUTEIIBHBIE  PEAaKlUH, JJICKTPOHHBIA  OajaHc
OKUCIIUTEIIbHO-  BOCCTAHOBUTEJIBHOW  PEAKIIHH. CocraBneHue  ypaBHEHHIl

OKHCIIUTENIbHO-  BOCCTAHOBUTEIBHBIX  pPEAKIMM C  HCHOJb30BAHHEM  METOJAA
AJIEKTPOHHOTO OaliaHca.

Teopust ANEKTPONUTUUECKON TUCCOUMAIMU. DIJIEKTPOJIUTHl U HEDIIEKTPOJIUTHI.
KaTtnonsl, aHvoHbl. MexaHW3M AUCCOIMALIMM BEIIECTB C Pa3JIMYHBIMU BHIAMHU
XUMHUYeCcKoU cBsizu. CTeneHs auccouuanuu. CUiabHbIC U CI1a0bIe JIEKTPOJIUTHI.

Peakuuu voHHOTO OOMEHAa. YCJIOBHUS MPOTEKAHMUS PEAKIUA MOHHOIO OOMEHa,
MOJIHBIE U COKPAIIEHHBIC NOHHBIE YpaBHEHUS peakiuid. CBOMCTBA KUCIOT, OCHOBAHUN
Y COJIEH B CBETE MPEJCTABICHUI 00 3JIEKTPOIUTHYECKON Auccormanuu. KauecTBeHHbIE
peakiuu Ha UoHkl. [ToHsITHE O THIPOH3E CONEH.

Xumuueckuit sxchepumenm:

O3HAKOMJICHHE C MOJCISIMU KPUCTAUIMYECKUX PEMIETOK HEOPTaHUYECKUX
BEII[ECTB — METAJJIOB U HEMETAJJIOB (TpaduTta u anmasa), CJI0KHBIX BEIIECTB (XJIOpHUaa
HATpPHS), UCCIICOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW peaKIuu OT BO3JACUCTBUS
pasnUYHBIX (PAKTOPOB, HCCIENOBAHUE DJICKTPOMPOBOJHOCTA PACTBOPOB BEIIECTB,
mpoliecca JUCCOIMAIIMK KUCIIOT, MeJouel U cojieill (BO3MOKHO MCIOJIB30BAHUE BHUICO
MaTepuajioB), NPOBEAEHUE ONBITOB, WUIIOCTPUPYIOIINX TMPU3HAKK MPOTEKAHUS
peakiuii HFoHHOro ooMeHa (oOpa3oBaHue ocajaKa, BbIJICICHNE ra3a, 00pa30BaHUE BOIbI),
OMBITOB, WJUIFOCTPUPYIOIIMX HPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKIIUM
(ropeHue, peakiiuu pasloKeHUs, COCAUMHEHHUsI), paclo3HaBaHHE HEOPTraHWYECKUX
BEILIECTB C TTOMOIIbIO KAYECTBEHHBIX PEAKIMI HA UOHBI, PEIICHUE AKCIIEPUMEHTATbHBIX
3a1ad.

HemeTanibl 4 UX cOeTUHEHUSA

O6miass  xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTpPOCHHUSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CtpoeHue W (PuU3MUEeCKHe CBOMCTBA MPOCTHIX
BEILIECTB — raJIoreHOB. XMMUYECKUE CBOMCTBA HAa MpUMEpE XJiopa (B3aUMOJEHCTBUE C
MeTaJJIaMH, HEMeTajylaMH, Ienodamu). XuopoBogopod. ConsiHags  KHUCIOTa,
XAMHUYECKUE CBOMCTBA, MOJNyYEHHUE, TPUMEHEHHE. JlelcTBrE XJI0pa U XJIOPOBOAOPOAA
Ha OpraHu3M 4yejoBeKa. BaxkHeillre XJIopuabl U UX HAXO0XKICHUE B IPUPO/IE.

O6mass xapaktepuctuka 37eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble cTemeHu okucieHus. CTpoeHne W (U3UYECKHE CBONCTBA
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MPOCTHIX BEIIECTB — KHUCIOPOAA U Cephbl. AJIOTPONHBIE MOAU(PUKALUU KUCIOPOJa U
ceppl. XuUMHUECKHe CBOMcTBa cepbl. CepoBoaOponA, CTpoeHHe, (U3HUECKUe U
XUMHUYecKue cBoicTBa. OKCHIBI Cepbl KaK NPEICTABUTENN KHUCIOTHBIX OKCHUJOB.
CepHast kuCIOTa, U3NYECKHE U XUMUYECKHUE CBOMCTBa (0OIlIue Kak MpeCTaBUTENS
KJlacca KHUCIOT U crenuduyeckue). XUMUYECKUE pPeaklvy, JIeKalue B OCHOBE
MPOMBIIIUIEHHOTO CHoco0a TOJIy4eHHs CEpHOW KucioThl. [IpumeHeHue cepHoit
KUCIOoThl. CoJI CepHOM KHUCIOTHI,KaueCTBEHHAs peakius Ha

cynbdar-uoH. HaxoxneHue CepbI U eé COCIMHCHUN B
npupoge. XHUMHYECKOE 3arps3HEHUE OKpYXalolWEeHd Cpelbl COECIUHEHUSMH CEpBI
(KUCTIOTHBIE  JIOKIW, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIOCOOBI  €ro
npenoTBpamieHus. O0mas xapakTepucTuka 3JeMeHTOB VA-rpynmbl. OcoOEHHOCTH
CTPOEHHUSI AaTOMOB, XAapPaKTEPHBIE CTENEHHU OKHUCIEHHS. A30T, paclpOCTPaHEHHUE B
npupojne, (U3MUECKHe U XMMHUYECKHE CBOicTBa. KpyroBopoTr a3ora B MpHPOJE.
AMMHak, ero (uU3MYEeCKME M XMMHYECKHE CBOWMCTBA, MOJYYEHHUE U MPHUMEHEHHE.
Comun  ammoHMs, uX (U3HMYECKHE U XHUMHYECKHE CBOWMCTBA, MPUMEHEHUE.
KauectBenHass peakius Ha HWOHBI aMMOHHs. A30THas KHUCIOTa, €€ TOJyYeHUeE,
dbusznueckue U XUMHUYECKHE CBOMCTBa (OOIIME Kak MpEeACTaBUTENs Kjacca KUCIOT U
cneruduueckue). Mcmnonap3oBaHWEe HUTPATOB U COJEH aMMOHHMS B KayecTBE
MUHEPAJBHBIX yA00peHui. XUMHUECKOe  3arpsA3HEHHE  OKpYXKalolled  cpeabl
COEIMHEHMSIMU a30Ta (KUCIIOTHBIE JOXAH, 3arpA3HEHUE BO3yXa, IOYBBl U BOJOEMOB).
®ochop, amnorponHsie Moaubukanmuu Qocdopa, ¢GU3MUECKHE U XUMUYECKUE
corictBa. Okcun dochopa (V) u dochopHas kuciora, Gpu3nUecKue U XUMHUECKUE
cBoiicTBa, mnoinyueHue. Vcnonb3oBanue ¢ocharoB B KAYECTBE MHMHEPAJIbHBIX
yA0OpEHUI.

OO6mas xapaktepuctuka 35eMeHTOB [VA-rpymnmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTE€pPHbIE CTENEHU OKUCIEHUsS. YTIEpOJ, AJUIOTPONHbIE MOAM(PUKALINH,
pacnpocTpaHeHUEe B TMpUpOJe, (PU3MUECKHME M XUMHUYECKHME CBOMCTBA. AncopOuus.
Kpyrosoport yriaepoaa B npupone. Okcuzpl yriepona, ux Gpu3nyeckue 1 XUMUYECKUe
CBOMCTBa, JEWCTBME HAa IKUBBIE OpPraHU3MBbI, I[IOJYYEHHE U MPUMEHEHHE.
OkoJyoruyeckre MpoOJeMbl, CBsa3aHHbIE ¢ okcuaoMm yriepona (IV), runoresa
rJI00QJIBHOTO TIOTEIUICHUSI KIIMMaTta, MapHUKOBBIA 3P (deKT. YToiabHas KUCIoTa U €€
CONMM, UX (U3NYECKUE U XHUMHUYECKHE CBOICTBa, MOJIYy4YeHHE U IPUMEHEHUE.
KauectBennas peakiusi Ha kapOoHat- voOHBI. lVcnonb3oBaHue KapOOHATOB B OBITY,
MEULMHE, IPOMBIIIJIEHHOCTH U CEJIBCKOM XO03HCTBE.

[lepBoHavasibHbIE MOHATHSA 00 OPraHMYECKUX BELIECTBAX KaK O COEIUHEHUSX
yraepoja (MeTaH, 3TaH, 3TWJIEH, alleTUJIEH, 3TaHOJ, TJIUIEPHUH, YKCYCHAs KHUCIIOTA).
[IpupoaHble UCTOYHUKH YTJIEBOAOPOAOB (YroJib, IPUPOAHBINA Ta3, HE(PTH), MPOTYKTHI
ux nepepaboTku (OE€H3UH), UX pPOJb B OBITY M NPOMBIIUIEHHOCTH. [loHsiTHE O
OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: KHUPAX, OeNIKaxX, yriaeBoJax — U UX POJU B KU3HU
yesioBeka. MarepuanabHOE €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COECIMHEHUN.

Kpemnwnii, ero ¢pusznueckre 1 XUMHYECKUE CBOMCTBA, TIOJIYYCHHUE U TIPUMECHECHHE.
Coenunenust kpemuus B npupoje. O0mue npeacrasieHust o0 okcuae kpemuus (IV) u
KpeMHueBou KucioTe. CHUIMKAThI, UX WCIOJIb30BaHUE B OBITY, B MPOMBIIIJICHHOCTH.
Baxneiiime CTpOWTENbHBIE MaTepuaibl: KepaMuKa, CTEKJIO, IIEMEHT, OCTOH,
xkene300eToH. [Ipobnembr 0€30MacHOTO MCIOJIB30BAaHUS CTPOUTEIBLHBIX MaTepUajoB
B IIOBCEIHEBHOU >KU3HMU.
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Xumuueckuu s3Kkcnepumenm:

N3yuenne oOpa3lioB HEOPTraHUYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MPOBE/ICHUE KaYECTBEHHBIX PEAKIMN Ha XJIOPUI-UOHBI U HAOJIOIEHHE MPU3HAKOB MX
MPOTEKaHMs, OMBITHI, OTpaXKarolue PU3NYECKUEe U XUMUYECKHE CBOMCTBA TaJIOTEHOB U
UX COEQUHEHUN (BO3MOXKHO HCIIOIBb30BAaHUE BUIECOMATEPUATIOB), 03HAKOMIICHHUE C
oOpasliaMu XJIOPUAOB (TaJOT€HUIOB), O3HAKOMIIEHHE C O00pa3naMu cepbl H €€
COCIMHEHUSIMH  (BO3MOXHO  HCIIOJb30BAaHUE  BHUJACOMATEPUAIIOB), HAOJIOJECHUE
npoliecca 00yTrJIMBaHUs caxapa 1o AeHCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTHI,
U3y4YCeHHE XHMHUYECKUX CBOWCTB pa30aBICHHON CEpHOW KHCIOTHI, MPOBEICHUE
KauyeCTBEHHOW peakluu Ha cynb(aT-uoH U HaONoJeHue Tpu3Haka e€ MPOTEeKaHUS,
O3HaKOMJIEHHE C (U3NYECKUMHU CBOWCTBaMHU a30Ta, ¢dochopa U UX COECIWHEHUUN
(BO3MOXKHO HCHOJIB30BAaHUE BUICOMATEPHATIOB), 00pa3aMu a30THBIX M (HOCPOPHBIX
ynoOpeHuii, moixydeHue, coOMpanue, paclo3HaBaHWe M M3yYeHUE CBOWCTB aMMHAKa,
IIPOBEICHHE KAuYE€CTBEHHBIX pPEaKIMi Ha MOH aMMOHMS U (ochar-HOH M HU3y4YEHUE
IIPU3HAKOB UX MPOTEKAHUs, B3aUMOACHCTBUE KOHLIEHTPUPOBAHHON a30THON KUCIIOTHI €
MeAbl0  (BO3MOXKHO — MCIIOJIb30BAaHME  BUICOMATEpHUANIOB), HM3yuy€HUE MoOeel
KPUCTAJUIMYECKUX pEETOK anMmasa, Trpaduta, (QymiepeHa, O03HAKOMIIEHHE C
IPOLECCOM  aACOpPOLMU  pPACTBOPEHHBIX BEIIECTB AKTUBUPOBAaHHBIM YIJIEM U
yCTPOMCTBOM NPOTUBOrasza, IOJy4yeHUE, COOMpaHue, pacro3HaBaHUE U HU3YUYECHUE
CBOMCTB YIJIEKUCIIOTO Tra3a, NPOBEJCHHE KauyeCTBEHHBIX peakiuil Ha KapOoHAaT U
CHWJIMKAT-UOHBI U U3YYECHHE MPU3HAKOB UX MPOTEKAHUs, 03HAKOMIICHHE C IPOLYKIHEH
CWJIMKAaTHOM TPOMBIIUIEHHOCTH, PEIICHHE H3KCIEPUMEHTAIbHBIX 3aJad 10 TeMe
«BaxxHenreHeMeTawuIbl U UX COEAUHECHUSD).

MeTa/uibl 4 X COeIMHEHUSI

OO0mast XxapakTepucTUKa XUMUYECKHX JJIEMEHTOB — METaJUIOB Ha OCHOBaHUU
ux nojoxeHuss B llepmoanueckor cucreme xumuuyeckux dneMeHtoB  [[.M.
MenneneeBa u crpoeHuss atomoB. CtpoeHne MeTauioB. Meramiudeckas CBSI3b M
METaJUINYECKASIKPUCTATNINYECKAS] pemeéTka.  DIEKTPOXUMHUYECKHUM P
HarpsHKeHU MeTaiwioB. DU3MYecKue W XUMHUYECKHE CBOMCTBa MeTawioB. OOmiue
criocoObl MoTy4eHHs] MeTauloB. [IoHATHE 0 KOPPO3UK METaIOB, OCHOBHBIE CIIOCOOBI
3aluThl UX OT Koppo3uu. CruiaBel (CTanb, YyryH, IOPATIOMUHUNA, OpOH3a) U HX

MIPUMEHEHHE B OBITY U NMpoMbIuIeHHOCTH. [1]enounbie METaJUJIbL: MOJIOKEHUE B
[lepuomuueckort  cucremMe  XUMHYECKUX 3yeMeHToB  JI.I. MeHneneena,
CTPOCHHME  HMX  aTOMOB, HAaXOXJECHHE B MIPUPOJIE.

dusznvecKkre U XMMHUECKHE CBOMCTBA (Ha puMepe HaTpus U Kanusi). OKCUabI U
TUIPOKCHUABI HATPUS U Kanud. [[puMeHeHre 1eI0YHbIX METAJIOB U UX COCTMHEHU.

IllenouyHO3EeMENBbHBICE  METAJUIbBl MAarHuid W KaJbLUM: MOJIOXKCHHE B
ITepuomuueckon cucreme xumudeckux sinemeHToB .M. MennpeneeBa, cTrpoeHue ux
aTOMOB, HaxoXXJeHue B npuponae. Ouzndeckue M XUMHUYECKHUE CBOMCTBA MArHusi U
Kanplug. BaxHelmme coennHeHHs] Kainblusa (OKCHI, THAPOKCHI, coiH). KECTKOCTDH
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHUS.

AmomMuHuii: noyioxkeHue B Ilepuoamdeckoil cucteMe XUMHYECKHUX 3JIEMEHTOB
JAWN. MenneneeBa, CTpoeHHE aroma, HaxOXIeHHE B npupoae. Dusuueckue u
XUMHUYECKHAE CBOMCTBA alfOMUHUSA. AMQPOTEpHBIE CBOMCTBA OKCHAA W THUIPOKCHUAA
AIIOMUHHSL.

Kenezo: nonoxenue B llepuognueckod CUCTEME XHMHUYECKHUX JJIIEMEHTOB

Pabouas nporpamma no XmMmmum ocHoBHoOro obuiero obpasosaHma MBOY «LLkona Ne 109» 11



JA.W. MenneneeBa, CTpoeHHME arToma, HaxoxxJaeHue B mpupone. Dusnueckue un
XUMHYECKHE CBOMCTBa Jkene3a. OKCHIbI, THAPOKCHABI u coiu skene3a (I1) m xenmesa
(I1),ux coctaB, CBOMCTBA U MOJyUYCHHE.

XumuuecKkuii 3Kcnepumenm.

O3HAaKOMJIEHHE C oO0Opa3llaMd METalioB M CIUIAaBOB, WX (PU3WYECKUMHU
CBOMCTBaMHU, U3yU€HHE PE3YyJIbTATOB KOPPO3UH METAIOB (BO3MOXKHO HCIIOIb30BaHUE
BUJIEOMATEPHUATIOB), OCOOCHHOCTEW B3aMMOJICHCTBUS OKCHUJA Kalbllug U HATpUi C
BOZIOW (BO3MOKHO HCIIOJIb30BAaHUE BHJEOMATEPUATIOB), HCCIEIOBAaHUE CBOMCTB
XKECTKOM BOJBI, IPOLIECCA TOPEHUS XKeye3a B KUCIOpOAE (BO3MOYKHO HMCHOJb30BAHHE
BUJICOMATEPHUAIIOB), IPU3HAKOB MTPOTEKAHMS KaUYE€CTBEHHBIX PEaKIUid Ha HOHBI (MarHwus,
KaJblus, amoMuHus, uHKa, keneza (II) m xenesa (III), menu (II), mHabmogenue u
OMHMCAaHKWE TPOIIECCOB OKpAIIMBaHUS ITUIAMEHH HOHAMH HATPHUSA, Kauus W KaJbIus
(BO3MOYKHO HCTOJB30BAaHUE BHUICOMATEPHATIOB), HCCIEAOBaHNE aM(OTEPHBIX CBOMCTB
THAPOKCH]IA aTIOMUHHMS M THIPOKCHIA IMHKA, PEIICHUE IKCIIEPUMEHTATBHBIX 3a/1a4 110
TeMe «BakHelme MeTamibl U KX COCTUHEHUSD.

XuMHuS 4 OKpY KalIas cpeaa

BemectBa u Marepuanbl B TOBCEIHEBHOM >KM3HHM 4YeloBeKka. besomacHoe
UCIIOJIb30BAaHUE BEIIECTB M XMMHUYECKMX peakuuii B OwiTy. IlepBas momoins mpu
XUMHUYECKUX 0KOTaX U OTPABICHUSIX.

XHMMHUUYECKOE 3arpsi3HEHHE OKpyKaroleld cpenbl (mpejesbHas I0mycThUMas
koHueHTpamusi BemectB (manee — IIJIK). Ponp XxuMum B penieHuu 3KOJIOTHYECKUX
npooiem.

Xumuueckuu sKcnepumenm:

U3y4eHue o0pa3loB MaTepUaioB (CTEKJIO, CIUIaBbl METAJIOB, IOJMMEPHbIE
MaTepHabl).

Meowcnpeomemnule cés3u

Peanmuzanmss MeXIpeaMETHBIX CBS3CH TpW WM3YYeHWH XUMHH B 9 Kiacce
OCYIIECTBIISICTCSl Yepe3 MCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHMA,
TaK U TMOHATUM, SBISIIONTUXCS CUCTEMHBIMHU JUIsl OTNIEIBHBIX MPEIMETOB €CTECTBEHHO-
HAy4YHOTO IUKIIA.

OO0mue ecTecTBEHHO-HAy4YHbIC TOHSATHUS: Hay4HbIA (DAKT, TUIIOTE3a, 3aKOH,
TeopHsl, aHAJIN3, CUHTE3, KJIacCU(UKAIUS, IEPUOTUIHOCTD, HAOIIOICHUE, DKCIICPUMEHT,
MOJICIMPOBAHUE, U3MEPEHUE, MOJIENb, SBJICHHUE, MAPHUKOBBIN 3(PGEeKT, TEXHOIOTHS,
MaTepHabl.

dusnka: Matepus, aToM, dJEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIIHU/, U30TOIIbI,
PaINOaKTUBHOCTD, MOJICKYJIa, SJICKTPHUSCKHH 3apsij, MPOBOIHUKH, MOJYIPOBOTHUKH,
TUAJIEKTPUKH, (POTORIEMEHT, BEIECTBO, TEJI0, OOBEM, arperaTHoe COCTOSIHUE
BEILIECTBA, a3, pacTBOpP, PAaCTBOPUMOCTb, KPHUCTANIMYECKas pEUIETKA, CIUIABbI,
(br3NYeCcKUe BETMYNHBI, ¢IMHHIIBI U3MEPECHUSI, KOCMHYECKOE MPOCTPAHCTBO, TJIAHETHI,
3BE371b1, ComHILE.

buonorusa: ¢orocunTes, npixanue, Ouocdepa, HSKOCHCTEMa, MHUHEPAIbHbBIE
yIOOpEeHHS, MUKPOIJIEMEHTHI, MAaKPOIJIEMEHTHI, MUTATEILHBIC BEIICCTRA.

['eorpadus: armocdepa, ruapochepa, MUHEpaIbl, TOPHBIE MOPOIBI, MOJIE3HBIE
MCKOIIaeMbIe, TOTJTUBO, BOJHBIC PECYPCHI.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHNHUHA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE  pe3yJIbTaTbl  OCBOGHHUS  MPOTpaMMbl  OCHOBHOTO  OOIIETo
oOpa3oBaHUs JOCTHTalOTCs B XOA€ OOYy4YeHUs XUMHUU B €JAUHCTBE YYEOHOW U
BOCHUTATEIIBHON JEATEIBHOCTH B COOTBETCTBHM C TPAAULHOHHBIMUA POCCHUCKUMU
COIMOKYJILTYPHBIMU U TyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSMH, TTPUHITHIMU B OOIIIECTBE
npaBWJIaMlM W HOPMaMM IMOBEJCHUS M CHOCOOCTBYIOT MpolieccamM CaMOIO3HAHMS,
CaMOPa3BUTHUS U COLMATTN3AIIUNO0YyYAIOIIUXCSL.

JInuHOCTHBIE pEe3yJIbTaThI OTPaXKaroT TOTOBHOCTh oOydJaronuxcs
PYKOBOJICTBOBATbCSI CHCTEMOW MO3UTUBHBIX [IEHHOCTHBIX OPHUEHTALMM W PACIIMPEHUE
OIBITA AEATEIILHOCTU HA €€ OCHOBE, B TOM YHUCJIC B YACTH:

1)  mATPUOTHYECKOTO BOCTIMTAHUSI:

LICHHOCTHOI'0 OTHOIIECHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY M
HAy4YHOMY HACIEIWI0, TOHMMAaHUs 3HAYEHUS XHUMHYECKOM HAyKhd B KU3HU
COBPEMEHHOr0 OOIIeCTBa, CIHOCOOHOCTH BJIAJIETh JOCTOBEpHON uHOpMale o
MEPENOBbIX JOCTUKEHUSIX M OTKPBITUAX MHPOBOM H OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTUB HAYUHBIX 3HAHUSAX 00 yCTPONCTBE MUpa U OOIIECTRA;

2)  Trpa’kIaHCKOT0 BOCIIMTAHMA:

NPEJICTABICHUSI O COLUHAIBHBIX HOPMax W MPaBWIAX MEXKINYHOCTHBIX
OTHOIIIEHUN B KOJUICKTUBE, KOMMYHHMKATHUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, y4yeOHO- MCCIIEeI0BATEIbCKOM, TBOPYECKOH u IPYTUX BUAX
JIESITETbHOCTH, TOTOBHOCTH K pPa3sHOOOpPa3HOM COBMECTHOM JEATENbHOCTU MpHU
BBITIOJTHEHUU  Y4€OHBIX, TI03HABATEIbHBIX 3aJay, BBHINOJHEHUU XHUMHUYECKUX
HKCIIEPUMEHTOB, CO3JaHUM Y4YEOHBIX MPOCKTOB, CTPEMJICHUS K B3aWMOIIOHUMAHUIO U
B3aMMOTIOMOII B TPOIECCE ATOM Y4EOHOUM NESITeNbHOCTH, TOTOBHOCTH OIICHHBATh
CBOE MOBEJICHUE U MOCTYIIKA CBOUX TOBAPHUILIEH C NTO3UIMHA HPABCTBEHHBIX U ITPABOBBIX
HOPM C YYETOM OCO3HAHMS MOCIIECICTBUM TOCTYIIKOB;

3)  IeHHOCTH HAYYHOIO MO3HAHUSI:

® MUPOBO33PECHUYECKHE IMPEJICTABICHUS O BELIECTBE M XUMHUYECKOW pPEaKIUU,

COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOLINE

OCHOBY JIsl TOHUMAaHUs CYIITHOCTH HayYHOW KapTHUHBI MUPA, MPEJICTABICHUS 00

OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS TPHUPOIbI, B3aUMOCBA3IX YEIOBEKA C

MIPUPOHOM CPENOU, O POJIM XMMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

® [I03HABATEJIbHBIE MOTHBBI, HANPABIICHHBIE HA TOJYYCHME HOBBIX 3HAHUU IO

XUMUH, HEOOXOUMBIC ISl OOBSICHEHUS HAOIIOAAaeMBIX TPOIECCOB U SIBJICHUM,

MO3HABATENbHON, NH)OPMAIIMOHHONW U YUTATEIhCKON KYJIBTYpPbHI, B TOM YHUCIIE

HaBBIKOB CaMOCTOATEIIbHOM;

e paboThl C Y4YeOHBIMH TEKCTaMH, CIPABOYHON JIUTEPATYypOH, JOCTYIMHBIMH

TEXHUUYECKUMUCPEICTBAMU UH(POPMAITMOHHBIX TEXHOJIOTHIA;

® HHTEpEeC K OOYYEeHHIO W T[O3HAHHWIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh U

CIIOCOOHOCTh K  €aMOOOpa30BaHUIO, TMPOEKTHOM W  HCCIIEIOBATEIHCKOMN

NESATeTLHOCTH, K OCO3HAHHOMY BBIOOpY HAINPaBIEHHOCTH U YPOBHS OOy4YCHUS B

JTaJIbHEUIIIEM;

4)  ¢dopmupoBaHHA KYJbTYPbI 310POBbSI:
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OCO3HAaHHUE LIEHHOCTHU >KM3HU, OTBETCTBEHHOIO OTHOILIEHHS K CBOEMY 370POBBIO,
YCTAaHOBKHM Ha 370pOBbII 00pa3 JKW3HU, OCO3HAHUE INOCIECACTBUA M HENPUITHE
BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS aTKOTroJisl, HAPKOTUKOB, KypEeHHs ), HEOOXOIUMOCTH
COOJIIO/IEHUsI TIpaBWJI O€30MAaCHOCTU TpHU OOpaIllEeHUH C XUMHYECKMMHU BEIIECTBAMU
B OBITY U peabHOM JKU3HMU;

5)  TpyaoBOro BOCHMTAHHSA:

MHTEpEC K MPAKTUYECKOMY H3Y4YEHHUIO mpodeccuil U Tpyaa pa3iuyHOTO POJa,
yBaXXEHUE K TPYAY U pe3ysbTaTaM TPYIOBOU AESATEIBHOCTH, B TOM YMCIIE Ha OCHOBE
NPUMEHEHHUS MPEIMETHBIX 3HAHMNA MO XMMHH, OCO3HAHHBIA BHIOOP MHAMBHIYaATbHOM
TPACKTOPUH TPOAODKEHUS O00pa3oBaHHA C Y4YETOM JIMYHOCTHBIX HWHTEPECOB U
CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, YCHEIIHON
npo(hecCHOHANBHOM JEATENBHOCTH U PAa3BUTHS HEOOXOAMMBIX YMEHHM, TOTOBHOCTH
aarTUPOBAThCA B MPO(HECCHOHATILHOM CPEJIE;

6)  IKOJOrHYeCKOro BOCIUTAHMA:

® HKOJIOTUYECKH I1€JIECO00Pa3HOE OTHOIIEHUE K MPUPOAE KAaK HCTOUHHUKY KU3HU

Ha 3emile, OCHOBE €€ CyIECTBOBAHMS, IOHMMAaHHE LIEHHOCTH 3J0POBOTO M

Oe3omacHoro oOpas3a >XM3HH, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY

¢uznyecKoMy M MCUXUYECKOMY 3/0POBbIO, OCO3HAHME LEHHOCTU COONIONEHUS

npaBuwl 0O€30MacHOTO TMOBEJACHUA MpU paboTe C BEIIECTBAMM, a TaKXKE B

CUTYaLIHUSIX, YTPOKAIOIINX 3JOPOBBIO MKU3HHU JIIOJIEH;

® CIOCOOHOCTH  TMPUMEHATH 3HAHWS, TMOJydaeMmble MPU W3YYCHHH XUMUH, IS

pemieHns 3aJad, CBSI3aHHBIX C OKPYXKAOIIEH NPUPOJHOM CpEeNou, I

MOBBIIICHHUSI YPOBHS OSKOJOTHYECKOW KyJIbTYpbl, OCO3HAaHHUS TJI00aIbHOTO

XapakTepa OHKOJIOTMYECKUX MpoOieM U MyTed HuX peleHUs I[OCPEICTBOM

METOJI0OB XUMHUH, IKOJIOTUYECKOTO MBIIIIEHHUS, YMEHUS PYKOBOACTBOBATHCS UM B

II03HABATEIbHOW, KOMMYHUKATUBHON U COLIMAIIBHOM MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeranmpeaMETHBIX pEe3yJbTAaTOB  BBIACISAIOT 3HAYUMBIC JUIS
(bopMHpOBaHUS MHUPOBO33PEHHUS OOILECHAYYHbIE MOHATUS (3aKOH, TEOpHUs, MPUHIMII,
runore3a, (axkrT, cUCTeMa, MpoLecC, OSKCIEPUMEHT U  JIpyroe.), KOTOpbIE
UCITIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETax U MO3BOJISIIOT HA OCHOBE
3HAHWM W3 3TUX MpeaMeToB (GOPMHUPOBATH MPEACTABICHHE O IEJIOCTHOM HaydyHOU
KapTUHE  MHUpa, M YyHHUBEpCaJbHble yueOHble JeWlcTBUS  (TO3HABaTEIbHBIE,
KOMMYHUKATHUBHBIE, PpETyJIATHBHBIE), KOTOpble oOecneynBaloT (GHOpMHpPOBAHUE
TOTOBHOCTH K CAaMOCTOATEIbHOMY IUIAHUPOBAHUIO M OCYILECTBICHHUIO Yy4eOHOU
NEATEIbHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEpPCAJbHbIE YUeOHbIE NeiiCTBUSA
ba3oBble JJoruueckue J1ecTBUA:

® YMEHHUS UCIIOJIb30BATh MPUEMBI JOTHYECKOTO MBILLJICHUS IPU OCBOCHUU 3HAHUI:
pacKpbIBaTh CMBIC XUMHYECKUX TIOHATUM (BBIACTSATh HX XapaKTEepHBIE
MPU3HAKK, YCTAHABIMUBATH B3aMMOCBS3b c IpyTUMU MOHSATUSIMU ),
HCIOJIL30BaTh MOHATUS JIJIE OOBSICHEHUS OTACIBHBIX (DAKTOB U SIBJIICHH,
BBIOMpATh OCHOBAaHUSI M KPUTEPHUU JJISl KIAaCCU(PUKAIIMU XUMHUYECKUX BEIIECTB
Y XUMUYECKUX PEAKIMd, YCTAaHABIMBATH IPUUUHHO-CJIEACTBEHHBIE CBA3U MEXKIY
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OOBEKTaMU M3yUEHHUS, CTPOUTH JIOTUYECKUE PACCYKIACHUS (MHIYKTUBHBIE,
JIEAYKTUBHBIE, 110 aHAJIOTUH), I€7aTh BHIBOABI U 3aKIIOUYCHHS;

® YMEHHE MPUMEHATh B INPOLECCE IMO3HAHUSA TMOHATUS (IpEeIMETHbIE WU
METaNpeIMETHbIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJEIHU, HCIIOJIb3YyEMbIE B
XUMHH, TPpeoOpa3oBbIBaTh IIUPOKO IMPUMEHSEMBbIE B XHUMHHM MOJEIIbHBIC
IPEJICTaBICHNUS — XUMUYECKHUI 3HAaK (CUMBOJI 3JIEMEHTA), XUMUYecKas (popmyrna
U ypaBHEHUE XUMHUYECKOW PEaKIMH — MPH PEHICHUH y4eOHO-TI03HABATEIbHbBIX
3a7a4, ¢ y4€TOM STUX MOJEIBHBIX MPEICTAaBICHHI BBISBISATH U XapaKTEpU30BaTh
CYIIECTBCHHBIC MPU3HAKH HM3yYaeMBIX OOBEKTOB — XHMHUYECKHUX BEIIECTB U
XUMHYECKUX PEAKIMi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYHHHO-
CIIEJICTBEHHBIC CBS3H U MPOTUBOPEUHS B U3y4aEeMBbIX MPOIECCaX U SIBJICHUSIX.
Bba3oBble uccieqoBareabckue AeiicTBUSA:

® YMEHHE MHCIOJIb30BaTh IIOCTABJIECHHBIE BONPOCHI B KAyeCTBE HHCTPYMEHTA
NO3HAHMs, a TaKXKe B KauyecTBE OCHOBBI i1 (OPMUPOBAHUS THIOTE3BI I10
IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKICHHUI;

® [pUOOpETEeHHE OIbITa MO IUIAHUPOBAHUIO, OpraHM3allMM M IPOBEICHUIO
YUEHHYECKHX OKCIEPUMEHTOB, YMEHHE HaONI0AaTh 3a XOJOM MpoIiecca,
CaMOCTOATEIBHO MMPOTHO3UPOBATH €T0 PE3yNbTaT, (HOPMYIUPOBATH 000OIIEHUS U
BBIBOJIBI TI0 pe3yJbTaTaM MPOBEAEHHOTO OIbBITA, HCCICIOBAHMS, COCTABISITH
OTYET O MpOJIETaHHOU padoTe.

Pabora ¢ unpopmanueii:

e yMEHHE BBIOMpPATh, AaHAJU3UPOBATh M HUHTEPIPETUPOBATh HH(POPMALUIO
Pa3IMYHBIX BUAOB U (POPM MPEACTABICHMUS, TOJIYy4aeMYIO U3 Pa3HbIX UCTOUYHUKOB
(Hay4HO- TOMYyJIsSIpHAasi JIUTEpaTypa XUMHUYECKOTO COJEpKaHHS, CIpPaBOYHbIC
nocobwust, pecypchl MHTepHETa), KPUTHUECKUA OIICHHBATh MPOTHBOPEUYUBYIO U
HEJOCTOBEPHYIO UH(OPMAIHIO;

® yYMEHHE MPUMEHATh Pa3NUYHbIE METOABI WU 3aMpoChl MPH TIOMCKE W OTOOpE
uHGOpPMAIIMU W COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX IJIi BBITIOTHEHHS
y4eOHBIX U [T03HABATENbHBIX 33/1a4 ONPEACIEHHOTO TUIIa, TPUOOPETEHNUE OIbITa
B 00JIaCTH HCIOJIb30BaHUS HH(OPMALMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHUH,
OBJIQZICHUE KYyJbTYpOW aKTUBHOTO MCIIOJNb30BAHUS Pa3IMYHBIX IOMCKOBBIX
CUCTEM, CAaMOCTOSATEIbHO BBIOMPATH ONTHMAJbHYIO (OPMY MPEACTABICHUS
uHbOpMallMU M WJUIIOCTPUPOBATH peLIaeMble 337aud HECIOKHBIMH CXEMaMH,
TuarpaMMamu, IpyrumMu opmamu rpaduKuy uX KOMOMHAIMSIMU;

e yYMEHHE UCHOJB30BaTh M  AaHANU3UPOBATh B Ipolecce Y4eOHOH W
UCCIIEIOBATENLCKOM IEITeTFHOCTH HHPOPMAITUIO O BIUSHUN MTPOMBIIIJICHHOCTH,
CEJIbCKOI'0 XO3MCTBAa U TPAHCIOPTA HA COCTOSIHUE OKPYXKAIOLIEW IMPUPOIHOU
Cpellbl.

KoMMyHHKaTHBHbIE YHUBEpPCAJIbHbIE yueOHbIe JelCTBUSA:

® yMEHHE 33JIaBaTh BOMPOCHI (B X0/€ Auaynora u (Wiu) AUCKYCCHUH) MO CYLIECTBY
oOcyxmaemMor TeMbl, (HOPMYIUPOBATH CBOM MPEIJIOKEHUS OTHOCHUTEIHHO
BBITIOJIHCHUS TIPEJIOKEHHOM 3a/1a4H;

e TpPUOOPETEHUE OIbITa IMPE3CHTAIMKM PE3YIbTATOB BBITOTHCHHS XUMHYECKOTO
sKcrepuMeHTa  (JlabopaTOpHOro  OmbITa, JlabopaTopHOW  pabOTHI MO
UCCJIEIOBAHUIO CBOMCTB BEILIECTB, Y4EOHOIO MTPOEKTA);
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® 3aMHTEPECOBAHHOCTh B COBMECTHOW CO CBEPCTHUKAMU IIO3HABATEIbHOW U
UCCJIEI0OBATENBCKON JIESITEIbBHOCTU MPU PELIEHUH BO3HUKAIOMIMX MpoOJieM Ha
OCHOBE y4€Ta OOIIMX HMHTEPECOB W COTJacoBaHUs NO3UIUU (0OCYXKIEeHUs,
OOMEH MHEHUSIMH;

® «MO3TOBbIE IITYPMbD», KOOPJIWHALIMS COBMECTHBIX JCHCTBUI, OIpEIEICHUE
KPUTEPUEB IO OLICHKE Ka4eCTBA BBIIIOJIHEHHON pa0dOThI U JPYTHUE);

PeryasiTuBHbIE YHUBepPCAJIbHbIEe y4YeOHbIe AeCTBHS:

YMEHHE CaMOCTOSITEJIbHO ONpEAeisaTh IEJH JESITEIbHOCTH, IIJIaHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIMPOBATH W TIPH HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO
JeATEIIbHOCTh, BBIOUpaTh Haubosee 3(P(EKTHBHBIC CIIOCOOBI peIIeHUs YYCOHBIX U
MO3HABATENbHBIX  33/1a4, CaMOCTOATENIbHO COCTaBJISITh WM  KOPPEKTHUPOBATh
MPEJIOKEHHBIN aJITOPUTM JICHCTBUM IIPU BBITIOJHEHUHN 3aJJaHUN C YUYETOM ITOJYyYCHUS
HOBBIX 3HaHMA 00 H3y4aeMbIX OOBEKTaX — BEIHIECTBAX U PEAKIUAX, OICHUBATH
COOTBETCTBHE MOJIYYEHHOI'O pE3yJibTaTa 3asBJICHHOW €M, YMEHUE HCIOJb30BaTh U
aHaJM3UPOBATh KOHTEKCTHI, IPEIJIara€MbI€ B YCIOBUHU 3aJaHUN.

NPEAMETHBIE PE3YJIBTATHI
B cocraBe npeagMeTHBIX pe3yIbTaTOB 10 OCBOEHUIO 00513aTEIBHOTO COJIEP KAHMS,
YCTaHOBJICHHOTO JJaHHOU (heliepanbHON pabodeii mporpaMMoi, BBIICIISIIOT: OCBOSHHBIE
OOy4YarOIIMMKUCSl HAy4YHbIE 3HAHUSA, YMEHHUSI M CIOCOOBI NEWCTBUI, ClEeHUPUUECKUE
JUISL TIPEAMETHOM 00nacTh «XUMUS», BUIBl JACSATEIBHOCTU M0 IMOJIYYEHUIO HOBOTO
3HAHMSI, €r0 UHTEPHPETALNU, TPEOOPA30BAHNUIO U TPUMEHEHUIO B PA3IMYHBIX YUEOHBIX
Y HOBBIX CUTYaIUsX.
K koHiy oOyueHust B 8 kJjiacce mpeaMETHbIC pe3yJbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMHUPOBAHHOCTh y 00YyUaIOIINUXCSl YMEHUM:
® pacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TIOHSATUH: aToM, MOJEKYJa,
XUMUYECKUNA BJEMEHT, IMPOCTOE BEUIECTBO, CII0O)KHOE BEIECTBO, CMECh
(omHOpOAHAsT W HEOJHOPOJHAs), BaJEHTHOCTb, OTHOCUTEIbHAs AaTOMHAs U
MOJIEKYJIIpHAsl Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJISIpHAsl Macca, MaccoBast
J0JI1 XMMUYECKOIO 3JEMEHTa B COEAUHEHUH, MOJIIPHBIA OOBEM, OKCHU],
KHCJIOTa, OCHOBAHHUE, COJIb, 3JIEKTPOOTPULIATEIBLHOCTb, CTENEHb OKHUCIICHUS,
XUMUYECKasg peakius, KilacCuPuKaluus peakuuid: peakluu COEIUHEHHUS,
peakuuu pas3joXKEHUs, pEeaKUu 3aMelleHUus, peakuuu OoOMeHa, 3K30- U
HAOTEPMUYECKUE pPEaKIUH, TemIoBod d¢pdekT peakuuu, sSIpO aToMma,
AJIGKTPOHHBIN CJIOW aToMa, aToMHas OpOuTallb, paguyC aTroMa, XUMHUYECKas
CBSI3b, MOJISIPHAS M HEMOJISIPHAsE KOBAJICHTHAsI CBSI3b, HIOHHAS CBSI3b, HOH, KATUOH,
aHUOH, pacTBOp, MaccoBas [J0Ji1 BeulecTBa (IIPOLIEHTHAs KOHUEHTpalMs) B
pacTBoOpE;
® WJUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHSATHUH M MPUMEHSTH
STUNIOHSATHS TIPU ONMKMCAHUU BEIIECTB U UX MPEBPALLECHUN;
® UCIOJIb30BAaTh XMMHUYECKYI0 CUMBOJIMKY JJIi COCTABJICHHSI (POPMYJ BEILIECTB U
YPaBHEHUM XUMHUUYECKUX PEAKIINM;
® OMpeAeNsATh BaJCHTHOCTb AaTOMOB 3JEMEHTOB B OHHAPHBIX COEIUHEHMSIX,
CTEIEHb OKHCIIEHUS 3JIEMEHTOB B OMHAPHBIX COEIWHEHUSX, MPUHAIJIEKHOCTD
BEILECTB K ONpPeIeIEHHOMY KJIacCy COeIMHEHUI Mo (hopmyiaM, BUJL XUMUYECKOU
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CBSI3M (KOBAJICHTHAs! 1 MOHHAsI) B HEOPTaHUYECKUX COEIMHEHHUSIX;

e packpeiBath  cMbicn  Ilepmogmueckoro  3akonma .M.  Menneneena:
JEMOHCTPUPOBATh MOHUMAHUE  TMEPUOAUYECKON  3aBUCMMOCTH  CBOWCTB
XUMHUYECKUX AJIIEMEHTOB OT UX MojokeHus B [lepuoanueckoii cucteme, 3aKOHOB
COXpaHEHHUs] MacChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO- MOJIEKYJISIPHOTO
y4eHHUsl, 3aKoHa ABOTaJipo;

® ONUCHIBATh M XapakTepu3oBaTh TabmuuHyio (opmy I[lepuomudeckoil cucTeMsl
XUMUYECKUX JJIEMEHTOB: pa3iuyaTh MOHATUSA «mIaBHas mnoarpynna (A-
rpynmna)» u «mobounas nmoarpynna (b-rpymnma)», manbie u Oonbliue MEPUOIBI,
COOTHOCUTh O0O3HAueHHUs, KOTOpble uMeioTcs B Tabmuie «llepuoguueckas
cucteMa xumudeckux oanemeHtoB J.M. MengeneeBay ¢  UYHUCIOBBIMH
XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB M 3apsijy
aJ1pa, o0I1Iee YUCIIO SIEKTPOHOB M PACIIPEICIICHUE UX 110 AJIEKTPOHHBIM CIIOSIM);

® KJacCU(PUIMPOBATh XHUMUYECKUE DIIEMEHThl, HEOPraHMYECKHE BEIIECTBA,
XUMUYECKHE peakuu (10 YHCIy W COCTaBy YYACTBYIOIIMX B PEAKIHH
BEILECTB,I0 TEMIOBOMY 3P (DEKTY);

® XapakTepu3oBaTh (OMHCHIBATH) OOIIME XUMHUYECKHE CBOICTBA BEIIECTB
pa3NUYHBIX KJIACCOB, MOJATBEpPXJasi ONUCAHUE MPUMEpPAMU MOJEKYJISPHBIX
YPaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINIA;

® [IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT HMX Kadye€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH NPOTEKAHMUSI XUMHUYECKUX IPEBPAILCHUM B Pa3IMYHBIX
YCIIOBHSIX;

® BBIYUCIATH OTHOCHUTEIBHYIO MOJEKYJSIPHYIO M MOJSIPHYIO MAacChl BEIECTB,
MacCCOBYIO JIOJIFO XMMHUYECKOTO 3JeMeHTa Mo (HopMysie COSAMHEHHS, MACCOBYIO
JIOJII0 BEILIECTBA B PAacTBOPE, MPOBOJUTH PACUETHI MO YPABHEHUIO XMMHYECKOU
peakuuu;

® [IPUMEHATH OCHOBHBIE OINEPALNH MBICIUTEIBHON IEATEIBHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000ITIEHNEe, CHCTEeMAaTH3aINI0, KITaCCU(DHUKAIIUIO, BBISBIICHUE
IPUYUHHO- CJIEJCTBEHHBIX CBSI3€M — JUII M3YyYEHMsS CBOMCTB BEIIECTB H
XUMUYECKUX  pEaKUUi, €CTECTBEHHO-HAy4YHbIE  METOAbl  MO3HAaHUSA  —
HaONIOZICHUE, W3MEPEHHE, MOJACIUPOBAHUE, DJKCIEPUMEHT (peajbHbIil WU
MBICJICHHBIN );

e (CJel0oBaTh MpaBWJIaM IOJIb30BAaHUS XUMHUYECKON MOCYyAOW W J1abOpaTopHbIM
o0opyaoBaHMEM, a TakKe MpaBwiaM oOpalleHuss ¢ BellecTBaMu B
COOTBETCTBUM C MHCTPYKLMSIMH MO BBIIOJHEHUIO J1a00PaTOPHBIX XUMHYECKHX
OTBITOB IO TOJYYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BELIECTB (BOIOpOAA U
KHCJIOpO/a), MPUTOTOBJIECHUIO PACTBOPOB C OMNPEACIEHHON MacCOBOM AoJiel
pPacTBOPEHHOIO  BELIECTBA, IUIAHUPOBAaTH M IPOBOJUTh  XHMHUYECKHE
HKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB IIEJIOYEN M KHUCIOT C MOMOLIBIO
WHIUKATOPOB (JTakMyc, peHondTanenH, METUIOPaHX U IPYTHE).

K koHiy oOyuenus B 9 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH y 00YHAIOIIUXCSI YMEHUI:

® pacKphIBaTh CMBICII OCHOBHBIX XMMHUYECKHX IMOHSATUN: XUMUYECKUN AJIEMEHT,
aToOM, MOJIEKYJIa, MOH, KaTUOH, aHUOH, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO,
BAJIEHTHOCTb, 3JEKTPOOTPULATENBHOCTh, CTENEHb OKHUCIECHHS, XUMUYECKAs
peakiusi, XUMHUYECKas CBs3b, TEIUIOBOW 3(PQEKT peakuuu, MOJb, MOJSIPHBIHI
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00BEM, pacTBOp, IJEKTPOJUTHI,  HEDJIEKTPOJIHTHI,  AICKTPOTUTHICCKAS
JTUCCOTIMAITUSI, PEAKIMd HWOHHOTO0 OOMEHa, KaTajau3arop, XUMHUYECKOE
paBHOBecue, oOOparuMmble U  HeoOpaTUMBbIE  pPEAKIUU, OKUCIUTEIbHO-
BOCCTAHOBHUTEIIbHBIE PEAKIMH, OKHUCIUTENb, BOCCTAHOBUTEINb, OKHCICHHE H
BOCCTAHOBJICHHUE, aJUIOTPOTIHS, aM(pOTepHOCTh,  XUMHUYECKas  CBS3b
(koBaJIeHTHAasi, MOHHAsI, METAIJTHYECKas ), KpUCTAJUIMUECKasl peiéTka, KOppo3us
METAJJIOB, CIUIaBbl, CKOPOCTh XMMHUYECKOW PEAKIUU, MPEACIBHO TOMyCTUMAas
koHueHTpanus [1JIK BemiecTsa;

® UTIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMHUYECKUX MOHSITUU U MPUMEHATH
9TU MOHATHUSI TIPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUN;

® UCIIOJIH30BaTh XMMHUYECKYI0 CUMBOJIMKY JJISI COCTAaBJICHHS ()OPMYJ BEIIECTB H
YPaBHEHUN XUMHUYECKUX PEAKIIUN;

® OIpENeHsaTh BAICHTHOCTb " CTEICHb OKHCIICHHS XUMHAYECKUX
AJIEMEHTOB B COCIMHEHUSX PAa3JIMYHOIO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONpeAeNEHHOMY KJaccy COeAMHEHUH 1o (opMyiiaMm, BUJ XHMHYECKOW CBSI3U
(KoBaJIeHTHAs, MOHHAS, METANTNYECKAsl) B HEOPTraHUYECKUX COCIMHEHUSX, 3PSl
MOHA IO XUMHUYECKON (Qopmysie, XapakTep Cpelabl B BOJHBIX pPacTBOpPAX
HEOPTaHUYECKUX COCTUHEHUM, TUI KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOTO
BEIIIECTBA;

e packpeiBaTh cMbici  [lepuoamveckoro 3akona J[.MI. MenngeneeBa wu
JIEMOHCTPUPOBATH €r0 MOHUMAHUE: OMUCHIBATh U XapaKTEPU30BaTh TAOJIUYHYIO
dbopmy Ilepronuueckoit CUCTEMbl XUMHUYECKUX 3JIEMEHTOB: Pa3iMyaTh MOHSATHUS
«rnaBHasg noarpymnmna (A-rpynma)»y u «mnobounas mnoarpynmna (b-rpymma)y,
MaJjble U OOJIbIIKE MEePUObl, COOTHOCUTh O0O3HAYECHUS, KOTOPhIE MMEIOTCS B
NEePUOANYECKON TalJuIle, C YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHUUYECKUX DJIEMEHTOB (COCTaB W 3apsj siapa, OOIIEe YUCIO DJICKTPOHOB U
pacripefieyieHue WX 10  JJIGKTPOHHBIM  CJIOSIM),  OOBSACHSTH  OOIIHE
3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB JIEMEHTOB U UX COSMHEHUM B Mpeiesax
MaJIbIX MEPUOJIOB U TJIABHBIX MOATPYII C YUETOM CTPOCHHUS X aTOMOB;

e KiacCU(UIIMPOBATh XHUMHYECKHE DJIEMEHThI, HEOPTraHUYECKHUE BEIIECTBa,
XUMHUUYECKUE peakuud (MO0 YHCIYy U COCTaBy YYacTBYIOUIMX B PEAKLIUH
BEIIIECTB, MO TEIJIOBOMY J(PQeKTy, MO H3MEHEHHUIO CTEIEeHEeH OKHCICHUS
XHMHUYECKUX DJIEMEHTOB);

® XapaKTepHu30BaTh (OMHUCHIBATDH) OOIIHE U CIIeU(PUISCKUE XUMHUECKHIE CBONCTBA
MPOCTBIX M  CJIOKHBIX  BEIIECTB, TMOATBEpKAas OMNHCaHUE MpUMEpaMU
MOJIEKYJISIDHBIX ¥ HWOHHBIX YpPaBHEHUW COOTBETCTBYIOIIUX XUMHYECKHUX
peaxKLuii;

® COCTaBJISITh YPABHEHUS AJEKTPOJUTHYECKON NUCCOLUALMU KHUCIOT, LIEJIOYEnd U
COJIeH, TIOJIHBIE W COKpamEHHBIC YPaBHEHHSI PEAKIMH HWOHHOTO OOMEHa,
YpaBHEHUS] PEaKIU, MOJITBEPKIAIONINX CYIIECTBOBAHUE T'€HETUYECKON CBSI3U
MEK]ly BELIECTBAMU PA3JIMUHBIX KIACCOB;

® pacKpbIBaTh CYIIHOCTh OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIX peakiui
MOCPEACTBOMCOCTABJICHUS AJICKTPOHHOTO OajaHca ITUX PeaKIni;

® [POrHO3UMPOBATH CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT UX CTPOCHWS,
BO3MOXHOCTUITPOTEKAHUSI XUMUYECKHUX MPEBPAILCHUN B pa3TUYHBIX YCIOBUSAX;

® BBIUUCIATH OTHOCUTEIBHYIO MOJEKYJSIPHYIO U MOJIIPHYIO MAcCChl BEIIECTB,

Pabouas nporpamma no XmMmmum ocHoBHoOro obuiero obpasosaHma MBOY «LLkona Ne 109» 18



MAaCCOBYIO JIOJTFO XMMHUYECKOTO dJeMeHTa 10 (HopMyJie COSANHEHHS, MACCOBYIO
JIOJIEF0 BEIIIECTBA B PACTBOpPE, MPOBOJUTH PACUETHI MO0 YPABHEHUIO XMMHYECKOM
peakiuy;

e CoOJMIOaTh TpaBWIA TOJB30BAaHUS XMMHUYECKOW TMOCYyAOH M J1ab0opaTopHbIM
o0opyJoBaHMEM, a Takke TMpaBwia oOpallleHuss C BelecCTBaMH B
COOTBETCTBUM C MHCTPYKIMSIMHU IO BBIMOJHEHUIO JTA0OPATOPHBIX XUMHUYECKUX
OTBITOB IO TIOJYYCHHIO W COOMpaHWI0 Ta3000pa3HBIX BEIIECTB (aMMUaKa H
VTJIEKUCIIOTO Ta3a);

® TIPOBOJUTH PEAKIMH, IOATBEP)KIAIONINE KAYSCTBEHHBI COCTaB Pa3IMYHBIX
BEII[ECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOpUI-, OpoMuUa-, HOAUI-, KapOOHAT-
, docdar-, cunukar-, cyiabhar-, THAPOKCUA-UOHBI, KATUOHBI aMMOHHUS U HOHBI
W3YYEHHBIX METAJJIOB, TPUCYTCTBYIOIIKME B BOJAHBIX PACTBOPAX HEOPraHHMYECKUX
BEIIECTB;

® I[IPUMEHSATH OCHOBHBIC OINEpPAlMd MBICIUTEIBLHON NEATENbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, OO0OOIIEHHE, CHUCTEeMAaTU3AlMIO, BBISBICHHE MPUUYUHHO-
CIICICTBCHHBIX CBSI3€M — IS WM3yYEHUS CBOWCTB BEIIECTB M XHUMHYECKHX
peaKInii, €CTECTBEHHO- HAYYHBIC METObI IO3HAHKS — HAOIIIOICHHE, H3MEPCHHE,
MOJICJIMPOBAHUE, IKCIEPUMEHT(PEATbHBII U MBICIEHHBIN )
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
Tema, pazaea | OCHOBHOe IPOrpaMMHOe COIepP:KaHue OcHOBHBIE BH/IbI 1eATEJILHOCTH 00y4AO M XCS HUcnoan3zoBanus
Kypca, 3JIEKTPOHHBIX
KOJIU4eCTBO (undpoBbIX)
4acoB o0pa3oBaTeIbHBIX
pecypcoB

Paspen 1. lNepBOHaYanbHble XMMUYECKUE NOHATUA

000pyTOBaHUEM.
dusnueckue

HEMETAJUJIOB.
CriocoObI
(punbTpoBaHue,

CBOICTBa

pazaeneHus
BbINIAPUBaHUE,

JUCTUIUIALIUSL, XpoMmaTorpadus).

Jlabopamophvie onvimel: V3ydueHue u

XUMUS — | IlIpenmer xumuu. Poinb XUMUM B KU3HU

BaykKHas 4yeJaoBeKa. XMMHUS B CUCTEME HayK.
00J1aCTh Tena u BemecTBa. @u3nyecKkue CBOMCTBA
EcTecTBOo3HA | BEmIeCTB. ArperatHoe COCTOSIHHUE
HUS n | BentecTB. [loHsaTHE 0 MeTOAAX MO3HAHUS B
MPaKTUYECKO | XUMUU. YHUCTHIC BEIIECTBA U CMECH.

" Cnoco0bI pa3iesieHus: CMECEe.
NEATENbHOCT | Xumuueckuit IKcnepumenm:

1 YeJI0BEKa Jlemoncmpayuu.

(5 gacos) 3HAKOMCTBO ¢ XMMHYECKOU MOCY 10,

C MpaBwWJIaMH PabOTHI B TaOOPATOPUH U
npueMaMu 0oO0palleHus ¢ J1abopaTopHBIM

00pa3ion
HEOPraHWYCCKHUX BEIICCTB — METAJIOB H

cMecen

PackpbIBaTh CMBICIT U3y4aeMbIX TOHSITHH.
PackpbiBaTh poiib XUMHH B MPUPOJE H
KU3HU YeJoBeKa, €€ CBS3b C JPYIHMMHU
HayKaMHU.

Pasznuyarh 4rcThIe BELIECTBA U CMECH;
OJTHOPOJIHBIE ¥ HEOJHOPOJIHBIE CMECH.
Pasnuyars puznueckne 1 XuMU4IeCcKue
SIBIICHUSI.

CrnemoBaTh ajroputMaM HCIOJIb30BAHUS
IKCIIEPUMEHTATBHBIX METO/IOB -
HaOJIOICHUS U SKCIIEPUMEHTA.

HaGnrogate M ommchiBaTh OOBEKTHI TPH
IPOBEJCHUU JEMOHCTpaln u
7a00paTOPHBIX ~ OMBITOB IO  H3YYECHHIO
(bu3nyecKkux CBOMICTB BELIECTB, CIOCOOOB
pasgeneHus cMmecerd BewlecTB. lIpoBoauThb
XUMUYECKUN IKCIIEPUMEHT TIPH Pa3/IeICHUH
cMmeceil (Ha MpUMepe OYMCTKU TOBapEeHHOU
COJIN).

https://resh.edu.ru/sub,
htts://uchi.ru
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onucanue (pU3NYeCKux CBOMCTB 00pa3iloB
HEOPraHUYECKUXBEIIECTB.

N3yuyenue cnocoOoB pazjesieHus cMecei
(C MOMOIIbIO MAarHUTA).

Ipaxmuueckue pabomoi:

Ne 1. [IpaBuna paboTsl B 1abOpaTopuu u
npuéMbl  OOpalleHuss ¢ J1abOpaTOPHBIM
000py10BaHUEM.

Ne 2. Pazmenenue cmeceild (Ha mpumepe
OYHUCTKHU IOBAPEHHOM COJIN)

BemectBa wu
XUMHYECKHE
peakIu

(15 gacoB)

KonuyecTBo BemecTtBa. Monb. MomsipHast
Macca. B3anMOCBSI3b KOJMYECTBA, MACCHI
Y YUCJla CTPYKTYPHBIX €IMHUII BEIIECTBA.
Pacuérel mo d¢opmynaM XHUMHUYECKHUX
COCJIMHCHMH.

dusnyeckue M XUMUYECKUE SIBJICHHS.
XuMHuYeckass peakiuss U e€ MPU3HAKHU.
3aKOH COXpPAaHEHUS MaCChl BEIIECTB.
XHAMHUYECKHUE YPABHEHMUS.
Knaccudukanuss XUMHYECKUX pPEaKIUi
(coenvHeHUs, PA3OKEHUS, 3aMEIICHUs,
obmeHa).

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

dusznveckue CBOMCTBa 00pasIoB
HEOPraHUYECKUX BEIIECTB — METAJUIOB U
HEMETAIJIOB.

OO6pa3ipl BEeIeCTB KOJUYECTBOM 1 MOJIb.
dusnveckue sABJIeHUs (TUTaBICHUE BOCKA,
TastHUE JIbJIa, pACTUPAHUE caxapa

PaccraBiarh k03(pGUIIUEHTH B YpaBHEHUSIX
XUMHUYECKUX  peakuuii. Habmromate u
ONMKCHIBATH OOBEKTHI TIPU  MPOBEACHUU
JIEMOHCTPAIINA U TA00PATOPHBIX OMBITOB.
[IpoBoauTh BbIUUCIEHUA 1O (opMynam
XUMUYECKUX COCJUHECHUN U ypaBHEHUSIM
XUMHUYECKUX PEAKIIUH.

[IpuMEHSTh €CTECTBEHHO- HAYYHBIE METOIbI
nmo3HaHus (B TOM 4YwHcCie HaOIIOACHUE,
MOJICTUPOBaHUE, SKCIIEPUMEHT U OCHOBHBIE
omepalid  MBICTUTEIBHON  JIESITEIBHOCTH
(cpaBHEHHE, KITacCH(pUKALINS).
BricTpanBaTh pa3BEpHYThIE MUCHMEHHBIE U
YCTHBIE OTBETHI C OMOPON Ha HMH(POPMAIIUIO
U3 yuyeOHWKA W CIPABOYHBIX MaTEepUaJIOB,
IrPaMOTHO UCIIO0JIb30BaTh W3YYEHHBIN
MOHSTUHHBIMAIIIIAPAT Kypca XUMUU

https://resh.edu.ru/sub,

htts://uchi.ru
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B CTYIIKE, KUTICHUE ¥ KOHJICHCAITUSIBOJIBI).
XuUMUYECKUe SIBJICHHUS (TOPEHUE CBEYH,
NpOKaJMBAaHUE  MEIHOH  TPOBOJIOKH,
B3aMMOJICIICTBHE COABI WM Mela ¢
COJISTHOM KHCIIOTOM).

HaGmonenne Npu3HAKOB MPOTEKAHUS
XUMUYECKUX  peakuuid  (pasioKeHue
caxapa, B3aMMOJICHCTBUE CEpHOMN
KHCIIOTHI C XJIOPUAOM Oapus, MOTyICHHUE H
pasnokenue ruapokcuaa meau (I1) mpu
HarpeBaHuM, B3aMMOJCICTBHE Xele3a ¢
pactBopom coiu  Mmeau  (I1). OmbiTl,
WUTIOCTPUPYIOIIME 3aKOH COXPaHEHHUs
MAacCBhl.

Jlabopamophuie onvimol:

Co3pnanue Mozenei MOJIEKY
(IIapoCTep>KHEBBIX ).
Onucanue buznYecKux CBOWCTB

00pa3IOB HEOPTraHMYECKUX BEIIECTB —
METaJUIOB ¥ HEMETAJLIOB.

Habmonenne Qusnueckux (TiaBiieHHUE
BOCKa, TasHHWE JIbJ]a) U XHUMHYECKHX
(ropeHre cBeYM, MPOKAIMBAHUE MEIHOM
MIPOBOJIOKH) SIBJIICHHIA.

Habmronenne wu omnmcaHue MPU3HAKOB
MIPOTCKAHMS XUMHUYECKUX  PEaKIHUH
Pa3HBIX TUIIOB.

Boruucnenus:

OTHOCHUTEJIBHON MOJIEKYJIAPHOW MacChl
BEILIECTB, MOJIIPHOM  MAacChl, MacChl
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BCIICCTB, MACChl 1 KOJINYCCTBA BCIICCTBA,
MaCCOBOU JOJIM XUMHYCCKOI'O 3JICMCHTA

o dbopmye COEMHEHNS, 1o
YPABHEHUSIM  XUMHUYECKUX  PEaKLUK:
KOJMYECTBA, MAacChl  BEIIECTBA IO
U3BECTHOMY KOJIMYECTBY, Mmacce

p€arcHTOB MJIM IPOAYKTOB pCaKIIMN

Pasue.ﬂ 2. Baxkneiimmue NMpEeaACTABUTE/IN HECOPTAHNYIECCKUX BEIIECTB

Bo3znyx.
Kucnopon.
[TousiTue
OKCHJax
(6 4acoB)

00

Bo3nyx — cmech razos. CocraB BO3ayXa.
Kucnopon — »amemMeHT U mpoctoe
BemlectBo. HaxokneHuwe xkuciopoaa B
npupone, QU3NYECKUE U XUMHUYECKUE
cBoMcTBa (peakuuu ropeHusi). OKCHUIBI.
[Ipumenenne  kucnopoaa.  CrnocoObl
MOJIyYeHHUs] KUCTIOopoAa B 1abopaTopuu u
IPOMBILIEHHOCTH. Kpyrosopor
kuciaopoga B npupoae. O30H —
JIJIOTPOTHAs MOAU(UKALUSA KHUCIOPOAA.
TernoBo#t 3P heKkT XUMUIECKON peakiiuu,
TEPMOXMMHUUYECKHUE YPABHEHHUS, IK30-

U SHAOTEpMHUYECKUE peakuuu. Torumao:
yrojib U METaH. 3arpsi3HEHHUE BO3yXa,
YCHUJICHUE MaPHUKOBOTO s dexra,
pa3pyllieHne 030HOBOTO CIIOSI.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

KauectBeHHOE onpenieneHne coaep:kanus
KHUCIIOpOJia B BO3yXE.

[lommyuenue, coOupaHue, pacno3HABAHHE

Hcnonp30BaTh XUMHUUECKYIO CHMBOJIHKY IS
COCTABJICHUS dopmyn BEILIECTB,
MOJICKYJISIPHBIX ~ ypAaBHEHUN XUMHUYECKUX
PEAKLHI C yYaCTUEM KHUCIOPO/IA.

Xapakrepus3oBaTb  (ONKCHIBATh)  COCTaB
BO3/lyXa, (U3MYECKME U  XHUMHUYECKHE
CBOMCTBA  KHUCJIOpOAA,  CIOCOOBI  €ro

MOJYYEHHs, MPUMEHEHUE W 3HAYCHHUE B
MIPUPOJIE U KU3HU YEJIOBEKA.

CpaBHUBaTh peakIuu TOPCHHS "
MEJIJICHHOTO OKHCJICHUS.

OOBSACHITL  CYHIHOCTh  DKOJOTHUYECKUX
mpoOjieM, CBS3aHHBIX C  3arps3HCHHEM
BO3/yXa.

CrnenoBath npaBujiaM 0e30MacHOM padOTHI B
naboparopuun npu UCIIOJIb30BaHUH

XUMHUYECKOM TMOCYyJbl W 000pYyIOBaHUS, a
TaK)Xe NpaBuiaM OOpalieHusi ¢ TOPIOYUMU
BEILECTBAMH.

[1nanupoBaTh U OCYIIECTBIISATH Ha MPAKTUKE
XUMUYECKUE DKCIIEPUMEHTBI, MPOBOAMTH

https://resh.edu.ru/sub,

htts://uchi.ru
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U U3yYEeHUE  CBOMCTB  KHUCJIOPOJA.
HaGnronenue B3auMoeicTBUS BEUIECTB C
KHUCIIOPOJIOM U YCJIOBUS BO3HUKHOBEHUS
Y IPEKpaILeHns TopeHusi(Imoxapa).
JlabopamopHhuwiii onvim:

O3HakomiieHHE ¢ oOpasllaMu OKCUIOB U
ONMCAHUE UX CBOMCTB.

IIpakmuueckas paboma.

Ne 3. TIlomyuenme wu  coOupaHue
KHCJIOPO/IA, U3yUYECHHUE €T0 CBOMCTB.
Boruucnenus:

MOJIEKYJISIDHOM ~ MacChl KHCIOpoJa U
030Ha HAa OCHOBAaHUM AaTOMHOM MAacCChI
XUMHYECKOTO AJIEMEHTA;

KOJIMYECTBA, MacChl  BEIIEeCTBA MO
yYpaBHEHUSIM XUMUYECKUX PEAKIIHii

HaOII0ACHUS, Jenarth BBIBOJBI  TIO
pe3ysbTaTam AKCIIEPUMEHTA npu
MPOBEICHUH  JTAOOPATOPHBIX  OMNBITOB U
MPaKTUYECKON pabOTHI.

BEIYMCIIATE KOJHMYECTBO BEIECTBA, 00BEM
ra3a mo opmyiam.

VYyacTtBOBaTh B COBMECTHOM paboTe B
rpymIe.

BricTpanBaTh pa3BEpPHYTHIE MUCHMEHHBIC U
YCTHBIE OTBETHI C OMOPON Ha HMH(POPMAIIUIO
U3 yuyeOHWKA U CIPABOYHBIX MaTEepUaJIOB,
IPaMOTHO UCII0JIb30BaTh U3Y4YCHHBIN
MOHSATUUHBIMANTIAPAT Kypca XUMHUH

ITonsarue
KHCJIOTaX
COJISIX

(8 yacos)

Bonopon.

Bopgopon — oanmemMeHT U mpocToe
BemiectBo. Haxoxaenue Bogopona B
npupone, QU3MYECKUE U XUMHUYECKHE
CBOMCTBA, IPUMEHEHUE, CIIOCOOBI
nonyyeHus. Kucnotsl u conu.

Momnsipabiii 00béM ra3zoB. Pacuérer mo
XUMHUYECKUM YPaBHEHUSIM.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

[Tomydyenue, coOupanue U pacrio3HaBaHUE
BOJOpOJIA.

B3auMmogeiicTBue BOAOpOJa C OKCHAOM
meau (I1).

JlabopamopHhuwiii onvim:

PackpbiBaTh CMBICT M3y4ae€MbIX MOHSITUUA H
MPUMEHTh 3TU TIOHSATUSI TIPU OINUCAHUU
CBOWCTB BEILECTB M UX ITPEBPALLCHUN.
XapakTepusoBaTh (OMUCHIBaTh) PU3HUECKUE
1 XMMUYECKHE CBONCTBA BOJOPOa, CITIOCOObI
€ro MoJy4YeHUs, IPUMEHEHHE.

Cobuparp  mpubop  mId  TOTyYCHUS
BOJIOpOJA.

Hcnonb30BaTh XUMUYECKYID CHMBOJUKY
Ui cocTaBieHus  (GOpMyJT  BEIIECTB,
MOJIEKYJISIDHBIX ~ YPAaBHEHUW XUMHYECKUX
PEAKLNI C y4acTUEeM BOJOPO/IA.

BpunciasTh MOJIIpHYIO MacCy BEILECTB;
KOJIMYECTBO BEIIECTBA, OOBEM Traza, Maccy

https://resh.edu.ru/sub,

htts://uchi.ru
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B3auMopeiicTBue KUCIOT ¢ METAJJIaMHU.
lIpakmuueckas paboma:.

Ne 4. Tlonmydenuie u cobupanue Boopoa,
W3yYEHUE €T0 CBOMCTB.

Buiyucnenus:

00b€Ma, KOJMYECTBA BEIIECTBA rasza Io
€ro M3BECTHOMY KOJIMYECTBY BEIIIECTBA
WM 00BEMY;

00BbEMOB Ta30B MO YPABHEHUIO PEaKIUuu
Ha OCHOBE 3aKOHA 0OBbEMHBIX OTHOIIICHUN
ra3zoB

BEILIECTBA;
[IpoBoguTh pacu€rel MO  ypPaBHEHUSIM
XUMHUYECKUX PeaKIUil: KoJIndecTBa, 00bEMa,
MacChl BELIECTBA 1o U3BECTHOMY
KOJIMYECTBY, 00BbEMY, MAacce peareHTOB WU
MPOJYKTOB PEAKIIUHU.

CrnenoBath npaBuiaM 0€30MacHON padOTHI B
naboparopuu npu UCIIOJIb30BaHUU
XUMUYECKOW TMocyAbl U 00OpyAOBaHUS, a
TaK)Ke MpaBHiIaM OOpalIeHUs ¢ TOPIOYUMU
BEII[ECTBAMH B OBITY.

[InaHupoOBaTh U OCYHIECTBIIATh HA IPAKTUKE
XUMUYECKUE OKCIEPUMEHTHI, MPOBOAUTH
HaOII0ACHUS, nenaTh BBIBOJBI MO
pe3yabpTaTaM 3KCIEpUMEHTA.

VYuyacTBOBaTh B COBMECTHOW paboTe B
TpyIIIe.

Bona.
PacTtBopsI.
[TousiTue

00
OCHOBAaHHUSX
(5 yacoB)

dusnueckue cBoiictBa BoAbl. Boma kak
pacTBOpUTENb. XHMHUYECKHE CBOMCTBA
BO/IBL.

OcnoBaunusi. PactBopsbl. Posib pacTBOpOB B
NpUpOAE Y B  JKW3HM  YEJIOBEKa.
Kpyrosopor BO/JIbI B IIPUPOJIE.
3arps3HeHne NpUpoAHbIX BoA. OxpaHa u
OYMCTKa NPUPOAHBIX BoA. HacklieHHbIE 1
HEHACBIIICHHbBIC pacTBOPBHI.
PacTtBopumocTh  BemecTB B BOZE.
MaccoBast 40JIs1 BEIIECTBAB PACTBOPE.

PackpbIBaTh CMBICT M3y4aeMbIX MOHSITUUA U
MPUMEHATh 3TU TOHATHUS TPHU ONHCAHUU
CBOWCTB BEILECTB M UX ITPEBPALLCHUN.

XapakTepu30oBaTh dbuznyeckue "
XUMHYECKUE CBOWCTBA BOJBI, €€ POJb Kak
pacTBOpPUTENL B IPUPOAHBIX MPOLECCAX.

CocTaBisITh YpaBHEHUS XUMHUYECKHUX
PEAKLINM C y4aCTUEM BOJBI.

OOBSICHATH  CYIIHOCTh  DKOJIOTHYECKUX
mpoOjieM, CBS3aHHBIX C  3arpsS3HCHHEM

IMPpUPOAHBIX BOA, CITOCOOBI OYHCTKH BOJBI OT

https://resh.edu.ru/sub,

htts://uchi.ru

Xumuueckuii IKcnepumenm: [IpUMECEH, Mepbl 10 OXpaHe BOL OT
Jlemoncmpayuu: 3arpsA3HECHUS.
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PactBopenue Bemects ¢
PacTBOPUMOCTBHIO.
B3aumoneiictBue BOIBI
(HaTpUEM M KaJbIEM).
HccnenoBanue pacTBOPOB  KHUCIOT H
IeJ04Yed C TIOMOULIBI0 HHIMKATOPOB.
Jlabopamophvie onvimsr HVccienoBanue
OCOOCHHOCTEM pacTBOPEHHUSI BEILECTB C
Pa3IMYHON PACTBOPUMOCTBHIO.
[IpuroroBnenue pacTBOpPOB C
OIPEICTIEHHOMN MacCOBOH TOJIEn
PacTBOPEHHOIO BEIIECTBA.
IIpakmuueckas paboma

Ne 5. IlpurortoBieHue pacTBOPOB C
OIPEICTIEHHOMN MacCOBOH TOJIEn
PacTBOPEHHOIO BEUIECTBA. BbluucieHus:

C HCIOJIb30BAHUEM TMOHATHUS «MaccoBas
J10JIs BEILIECTBA B PACTBOPEY.

pA3IUYHOU

C MCTaJlllaMH

[InaHupOBaTh U OCYLIECTBIISITh HA IIPAKTUKE
XUMHUYECKUE OKCIIEPUMEHTBI, IPOBOAMTH
HAOJIOJIeHUs,  JIeaTh BBIBOJIBI 1o
pe3yJsibTaTaM AKCIIEPUMEHTA npu
IPOBEICHUH J1a0OPATOPHBIX ONBITOB U
MPaKTUYECKONPaOOTHI.

CrnenoBath npaBuiaM 0€30MacHON padOTHI B
naboparopuu npu UCIIOJIb30BaHUU
XUMHUYECKOU MOCy 16l HOOOPYAOBaHUS.
[IpoBOINTE BBIYMCIEHUS C NPUMEHEHHEM
IOHATUS «MaccoBas [JOJIsI BellecTBa B
pacTBOpe».

BeicTpanBaTh pa3BEPHYTHIE NMHCHbMEHHBIE U
YCTHBIE OTBETHI C OMOPOW Ha MH(POPMALIHIO
U3 y4eOHHMKa U CIPaBOYHBIX MaTEpHaJIOB,
I'PaMOTHO UCII0JIb30BaTh U3Y4YECHHBIN
MOHATHMHBIMANIIApaT Kypca XUMUN

OcHOBHBIE
KJ1aCCHI
HEOPTaHU4eC
KX
COCMHCHUI
(11 gacos)

Knaccudukanus HEOPTraHUYECKHUX
coequHenuid. Oxcunpl. Knaccudukarus
OKCHJIOB: cojicoOpasyrolirue (OCHOBHBIC,
KHUCJIOTHBIE, ampoTepHbIC) u
HEeCO0JIC00pa3yoIIHe. Homenknatypa
OKCHUJIOB. DU3MYECKHE U XHUMHYECKHUE
cBOMCTBA OKCUAOB. [lomyueHne OKCUIOB.
OcuoBanus. Knaccudukaruss OCHOBaHUM:
IEJI0YU U HEPACTBOPUMbIE OCHOBAHHSL.
Homenkiatypa ocHoBanuii. dusnyueckue
Y XUMHAYECKUE CBOMCTBA OCHOBAHUM.
[TosrydyeHrue OCHOBaHUN.

KnaccudgunupoBaTh u3ydaeMble BeEIIECTBa
10 COCTaBY M CBOMCTBaM.

CocrtaBnsate (GopMysbl OKCHUAOB, KHCIIOT,
OCHOBaHHUM, cOJIeM M Ha3bIBaThb HX II0
MEXIYHApPOJIHOU HOMEHKIATYPE.
[IporHo3upoBarh CBOWCTBA BEMIECTB Ha
OCHOBE OOIMUX XUMHUYECKUX  CBOWCTB
M3YYEHHBIX KJIACCOB/TPYNI  BEMIECTB, K
KOTOPBIM OHHU OTHOCSITCSL.

CocCTaBliITh  MOJIEKYJISIPHBIE ~ YPaBHEHUS
peaAKUNM, WIUTIOCTPUPYIOIIUX XUMUYECKUE
CBOMCTBA M CIIOCOOBI TMOJYyYCHHS] BEIIECTB

https://resh.edu.ru/sub,

htts://uchi.ru
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KucioTtsl. Knaccuduxainuss  KUCIOT.
Homenknatypa kucior. ®u3ndeckue Hu
XAMHYECKHE CBOWCTBAa KHUCIOT. Psn
aktuBHocTH MeTamnoB H.H. bekerosa.
[lony4yeHnue KuCIOT.

Conu. Homenknatypa COJIEH.
@OuU3NYeCcKue M XUMHYECKHE CBOMCTBA
conen. [lomyuenue conen.

['eHeTnyeckass CBSI3b MEXAY KiacCamMu
HEOPTraHUYECKUX COCTUHEHUM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

O6pasupl  HEOPraHUYECKUX
Pa3IMYHBIX KJIACCOB.

OnbIThl, WUTHOCTPUPYIOIUE XUMUUYECKUE
CBOMCTBA  KJIAaCCOB  HEOPTaHUYECKUX
BEIIECTB.
Jlabopamophvie onvimol
pacTBOPOB  KHUCIOT U
MOMOIIBIO UHAUKATOPOB.
N3ydyeHne B3auMMOACUCTBUSA KHUCIOT C
METaJlJIaMH, PEAKIIUN HEUTpAIIU3ALUH.
BzaumopenictBue  pacTtBopa  CepHOM
KHCIO0THI ¢ okcuaoMm meau (11).
[Tomy4yeHne HEPaCTBOPUMBIX OCHOBAHUM.
BriTecHeHME OIHOTO MeTaiia APYruM U3
pacTBOpa COJIH.

IIpakmuueckas paboma

No 6. Pemenue sKCrepUMEHTAIBHBIX
3alad Mo TeMe «BaxHeHmme KIacchl

BCIICCTB

Onpenenenue
mienoYen ¢

U3YYEHHBIX  KJIACCOB/TpyMHN, a  TaKxke
MOITBEPKAAIOIINX TeHETHUYECKYIO
B3aMMOCBSI3b MKy HUMH.

[Ipon3BOAUTH BBIYMCICHUS MO YPABHEHUSIM
XUMHYECKUX PEAKIIHM.

[InaHupoBaTh U OCYIIECTBIATH HA MPAKTUKE

XUMHUYECKHE OKCIIEPUMEHTHI, TPOBOJNTH
HaOIIOICHYS, enaTh BBIBOJIBI 10
pe3ynbpTaTam AKCTICPUMEHTA pu

IPOBEJCHUHN JIa0OPAaTOPHBIX OMBITOB U
IPAKTUYECKUX padoT.

CnenoBath npaBuiiaM 0€3011acHOM pabOThI B
naboparopuu pu VICITOJIb30BAHUU
XUMHUYECKONTIOCYAbl U 000PYJOBaHMUS.
BeicTpanBaTh pa3BEPHYTHIE NMUCBMEHHBIE U
YCTHBIE OTBETHI C OMOPOW Ha MH(OPMAIIHIO
U3 yuyeOHUMKA U CIPABOYHBIX MaTepUasoB,
I'PaMOTHO MCIIOJIb30BaTh W3YYEHHBIN
MOHATHMHBIMANIIApAT Kypca XUMUHU.
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HEOPTaHUYECKUX COEIUHEHUI.
Buviuucnenus:

[0 YpPaBHEHUSM XUMHUYECKOM peaKluu:
KOJIMYECTBA BEILIECTBA, 00BEMA, MACCHI 1O
M3BECTHOMY  KOJMYECTBY  BEIIECTBA,
00BEMY, Macce peareHTOB WX MPOJTYKTOB

peakIuu

Pa3nen 3. Ilep

aTOMOB. XUMHYeCKas CBsI3b. OKHUCJIUTEIbHO- BOCCTAHOBUTEIbHbIE PE€AaKIUHA

noauveckuii 3axkoH M Ilepuoguyeckas cucrema xumnyeckux jieMeHToB . U. MenaesieeBa. Ctpoenue

[Tepnoguueck
Ui 3aKOH U
[Tepnoauueck
as  cucTeMa
XUMHUYECKHUX
2JIEMECHTOB

1. .
Menneneena.
Crpoenue
aToMa

4acoB)

(7

[lepBbie  TOMBITKH  KJIACCHU(PUKAILMU
XUMUYECKUX DJIeMEHTOB. [loHsiTHe O
rpynmax CXOAHBIX JIEMEHTOB (IIEJIOYHBIC
u HIEJIOYHO3EMENTbHBIC METaJuUIbl,
TaJIOTCHBI, WHEPTHBIC Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aMm(OTEepHBbIE OKCHJIBI
U THIPOKCUABL. [lepmomnyeckuii 3aKoH.
[Tepnomnueckas cucTeMa XHMHYECKUX

SJIIEMEHTOB .. Menneieena.
KopoTtkonepuonnas v ImMHHONIEPUOIHAS
(dopMbl [Iepnognueckou CHUCTEMBI
XUMHUYECKHUX 2JIEMEHTOB J1..
MengeneeBa. Ilepuoapt wu  rpynmnsl.
DOU3NYECKU CMBICII TIOPSIZIKOBOTO

HOMEpa, HOMEPOB TEPHOJAa U TPYIIIBI
2JIEMEHTA.

Ctpoenue aromoB. CocTaB aTOMHBIX
sanep. M3oromnbl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX 000JIOUYEK aTOMOB MEPBBIX
20 XUMHYECKHUX AJIEMEHTOB

Ilepnoanueckon CUCTEMBbI

PaCKprBaTB CMBICII IICPHUOJNYCCKOI'0O3aKOHaA.

OnuceiBaTh CTPOCHUE TaOJIUIIBI
«Ilepuonnueckasd cucTEMa  XUMHYECKUX
anemeHToB .. MenneneeBay.
MopnenupoBaTb CTPOECHHUE aToMma,
DHEPreTUYECKUX YPOBHEMN U ITOAYPOBHEN TPU
ITOMOIT! PUCYHKOB, AIEKTPOHHBIX
KOH(Urypanuii 1 3JeKTPOHHO- rpaduUECKUX
dbopmy.

[TosscHATh busnueckuit CMBICII

MOPSIAKOBOIO HOMEpPA, HOMEPOB IEpHUOAA U
TPYIIIbI 3JIEMEHTA.

XapakTepu3oBaTh XUMHUYECKUE DIIEMEHTHI
MEPBBIX TPEX MEPUOAOB, KWK, KaJIbUHUU U
UX COCIMHEHUS 10  TOJIOKEHUIO B
ITepunonnueckoit cucreme .. Menaeneena.
OOBsicHAT, 00IME 3aKOHOMEPHOCTH B
HM3MEHECHUU CBOMCTB XUMHYECKUX
AJIEMEHTOB (M3MEHEHHE PaJNYyCOB aTOMOB,
ANEKTPOOTPUIIATEILHOCTH, BAJIEHTHOCTH) U
UX COCNMHEHUWW B TMpelesax MajblxX

https://resh.edu.ru/sub,

htts://uchi.ru
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JHA.HN. MenneneeBa. XapakTepHUCTHKA
XUMHYECKOTO JJEMEHTa M0 €ro
nosiokeHnto B llepuonnueckoit cucreme
J.1. Menneneena.

3aKOHOMEpPHOCTH H3MEHEHHSl paauyca
aTOMOB XUMHYECKUX AJIEMEHTOB,
METAUIMYECKUX W HEMETAJUIMYECKUX
CBOWCTB 10 TPYIIaM U NEPUOJAM.
3Hauenue Ilepmoamdeckoro 3akoHa H
[Ieppoan4ecko CHUCTEMBI XUMHYECKUX
AJEMEHTOB I Pa3BUTUS HAyKU H
npaktuku. J[.1. MenneneeB — yu€HbI U
rpakIaHUH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

BzanmopencTtBue THIApPOKCHIIA IMHKA C
pacTBOpaMHU KUCJIOT U MIECJIOYEH.
MopenupoBaHue CTPOEHHSI MOJIEKYJ NPH

TTOMOIIIH PUCYHKOB, MOJIEIIEN,
AJEKTPOHHBIX M CTPYKTYPHBIX (HOPMYIL.
Tabmuna  «llepuoanueckass  cucreMa
XUMHUYECCKUX 2JIEMECHTOB JI.N.
MenaeneeBay.

Jlabopamophvie onvimul
O3HakomIIeHHE ¢ 00pa3laMu METalioB U
HEMETAJIJIOB

MIEPUOAOB M TJABHBIX MOJATPYII C YYETOM
CTPOEHHUsI MX AaTOMOB; Y4acTBOBaTb B
COBMECTHOU paboTeB Mmape WiH rpyrrie.
BricTpauBaTh pa3BEPHYTHIC NMHUCHMEHHBIE H
YCTHBIE OTBETHI C OMOPOW Ha MHGPOPMAITHIO
U3 y4eOHUKAa U JIPYTUX UCTOUYHHUKOB, B TOM
yuciie MaTepHera.

XUMHU4YeckKas
CBSA3b.
OKUCIIUTEILH
0_

XuMHYECKast CBS3b. KoBanenTnas
(ToJisipHAst ¥ HETOJIIPHASI) CBSI3b.
DNEKTPOOTPUIIATENBHOCTh  XUMHUYECKHUX
anemeHTOB. MoHHas cBs3b. CTeneHb

PackpbIBaTh CMBICT H3y4aeMbIX ITOHATHUH.
Onpenensate BHJ XHUMHYECKOM CBS3U B
COEIVHEHNN.

MopenupoBaTh CTpPOEHHE MOJIEKYJ NIpH

https://resh.edu.ru/sub,

htts://uchi.ru
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BOCCTAHOBUTE | OKUCJICHUS. OKuCANTENBHO- | IOMOILIY PUCYHKOB, MOJIEJIEH, AIEKTPOHHBIX
JIbHBIE BOCCTaHOBUTENbHBIE peakuuu. [Iporeccsl | U cTpykTypHbIX (opmyn. Vcnonb3oBarh
peakiu (8 | okucICHUS u BOCCTAHOBJICHUS. | XUMUYECKYI0 CHUMBOJIMKY JJII COCTaBIICHUS
4acoB) OKucIUTEIN U BOCCTAHOBUTEH. dbopMyT BEIIECTB, AJIEKTPOHHOTO OanaHca
XUMHYECKUN JKCHEPUMEHT: U3YYCHHUE | PEaKIIHi.
o0pa3loB  BellecTB  MeTauioB U | Onpenenarb CTENeHb OKHUCIEHUS aTOMOB
HEMETAIIJIOB, B3aUMOJICHCTBUE | XUMUYECKUX DJJIEMEHTOB MO (QopmysiaM U
TUJIPOKCHUIA [IMHKA C PACTBOPAMU KHUCIIOT | COCTABIATH bopmyIibl OMHAPHBIX
W IIEJNOYEH, TPOBEICHUE  OIbBITOB, | COEAUMHEHUN MO CTEIIEHU OKUCICHUSI aTOMOB
WJUTIOCTPUPYIOLIUAX IIPUMEPBI | XUMUYECKUX DJIEMEHTOB.
OKUCJIUTEIBHO- BOCCTAHOBHUTEIIbHBIX | OnipeensiTh OKUCJIUTEIb u
peakuuii (ropeHne, peakuy pas3ioKeHHUs], | BOCCTAHOBUTEIIb. PaccraBnsath
COCIMHEHUA). KodhuIMeHTsl B CXeMax  MPOCTHIX
Xumuueckuii IKCnepuUMenm: OKHUCIIUTEIBHO- BOCCTaHOBUTEJIBHBIX
Jlemoncmpayuu.: peaKkiii METOZIOM DJIEKTPOHHOTO OajaHca.
OnbIThl, WUTIOCTpHUpYIONHME TpuMepsl | HabmrogaTh XuMU4Yeckue OmbITHI O TUIaHY,
OKHCJIMTEIbHO-BOCCTAHOBUTEIIBHBIX AHAJIM3UPOBATh U JETATHBBIBO/IBI.
peakiuii (ropeHue, peakiuu UcnonszoBate UKT  gns co3manud
Pa3JIOkKEHUsI, COSTUHEHMS) Moelei, MOATOTOBKH MpE3CHTAIUH,
JIOKJIQJIOB TIO TEME.
BricTtpauBaTh pa3BEpHYTHIE ITHUCBMEHHBIE U
YCTHBIE OTBETHI C OMOPON Ha WH(OpPMAIIHIIO
U3 yuyeOHUKA U JIPYTUX WCTOYHHKOB, B TOM
yuciie UaTepHera
PesepBHoe
Bpems 3 yaca
OBILEE
HncCJIO
YACOB
I10
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9 KIIACC

Tema, pasgea kypca, | OCHOBHOe POrpaMMHOe CO/lepP:KaHue OcHoOBHBIE BH/IbI nesiteqibHOCcTH | Ucnmosib3oBaHust
KOJINYECTBO YacC0B Oﬁy‘lalOIIII/IXCH JICKTPOHHBIX
(uuppoBbIX)
o0pa3oBaTeIbHBIX
PeCypcoB
Paspen 1. BelwecTBo U XMMHUYECKUE peakumum
MoBTOpeHue n | Illepuoandeckuii 3akoH. [leproanueckas | XapaKTepH30BaTh xumuaeckue | https://resh.edu.ru/sub,
yraybneHne  3HaHWM | CHCTEMa XHMHYECKHX sieMeHToB J[.M. | ameMeHTHI MepBBIX TPEX IIEPHOIOB, htts://uchi.ru
OCHOBHbIX pasgenos | MeHzereesa. CtpocHue aTOMOB. | KU M KaJbIMsl 110 UX TOJOXCHUIO B
kypca 8 Knacca (5 | 3aKOHOMEDHOCTH B W3MCHECHMH CBOWCTB | [lepnopmueckoit  cucreme  JI. W
4yacos) XMMHUYECKMX 3JEMEHTOB NEpBhIX TPEX | MeHenecra.
HepUOJIOB, Kajus, Kajablua W ux | KmaccudumupoBath u Ha3bIBaTh
COCMHEHUH B COOTBETCTBUH  C | HCOPraHUYECKHE BEIIECTBA HM3YYCHHBIX
MOJIOKCHHEM SJIEMEHTOB B | KJIACCOB.

[leproguueckoil cucrtemMe U CTPOCHUEM
MX aTOMOB.

CrpoeHune BemecTBa: BUAbI XUMAYECKOU
CBSI3U. Tunel KPUCTALTNYECKUX
PEIETOK, 3aBUCUMOCTh CBOICTB
BEILIECTBA OT THINA KPUCTALINYECKOU
PELETKU U BUJA XUMUYECKOU CBS3H.
Knaccupukanmss u  HOMEHKJIATypa
HEOPTaHUYECKUX BEIIECTB. XUMUYECKUE
CBONCTBA BEILECTB, OTHOCAIIMNXCS

K Pa3JIM4YHBIM KJIACCAM HEOPTaHUYECKUX
COCAMHEHNH,  TI'EHETHYeCKas  CBA3b
HEOPraHUYECKUX BEUIECTB. XUMUUECKUU
IKCnepumenm:

OnuceiBaTh oOiue XUMHAYECKUE
CBOMCTBA BELIECTB PA3JINYHBIX KJIACCOB,
MIOATBEPKAATh CBOMCTBA NpPUMEpPaAMU
MOJIEKYJISIPHBIX YPAaBHEHUN XUMUYECKUX

peaKuuil.
OnpenensaTe BUJI XUMHUYECKOW CBSI3U U
TUII KPHUCTAJUIMYECKON pEemETKU
BEILIECTBA.

[Iporno3upoBarh CBOWCTBA BENIECTB B
3aBUCHUMOCTH OT UX CTPOCHHSI.

BricTtpauBath pa3BEPHYTHIE
MUCbMEHHBIEH YCTHBIE OTBETHI C OMOPOI
Ha wuHbOpMaAlUIO W3 Yy4eOHUKA U
CIIPAaBOYHBIX MaTEpPUalIOB, TI'PAMOTHO
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Jlemoncmpayuu:

03HAKOMJICHUE c MOJEISIMHA
KPUCTAITTNYECKHUX pPEETOK
HEOPraHWYECKUX BELIECTB — METAJIOB U
HeMeTauioB (TpaduTa u anmasa),
CJIOXHBIX BEHIECTB (XJIOpUJa HATPUs)

HCIIOJIb30BaTh U3YYEHHBIN MMOHATUHWHBIN
arnmapar Kypca XUMuu

OcHOBHBIE
3aKOHOMEPHOCTH
XMMUYECKMX peaKkummn
4 yaca

Knaccudukanuss XuMUYECKUX peakiuit
0 Pa3IUYHBIM NpHu3HAKaM (TI0 YHCITy U
COCTaBy YYacTBYIOIIMX B  PEaKIHH
BEIIECTB, MO TerioBoMy 3¢ deKTy, Mo

U3MEHEHHUIO  CTEIEHEHM  OKUCIICHMS
XUMHUYECKUX JJIEMEHTOB, 10
o0paTUMOCTH, 10 YYaCTHIO
KaTaJIn3aTopa). JK30- u
SHIAOTEPMUYECKHE peakuuu,
TEPMOXUMHUYECKUE YPABHEHUSI.

[loHATHE O CKOPOCTM XHMHYECKOMU

peakuuu. Ilonstue o0 oOpatuMbIX U
HEOOPATUMBIX XUMHUYECKHX PEaKIIHsIX.
[ToHsITHE O TOMOTE@HHBIX B TE€TEPOTEHHBIX
peakuusx. [lonstue o karanuse.
[loHsiTHE O XMMHYECKOM pPaBHOBECHUHU.
@daxkTophl, BIUSIOIME HA CKOPOCTb
XUMHUYECKON pPEaKIUH | TOJOKEHHUE
XUMHUYECKOTO PABHOBECHS.
OxucinurensHo- BOCCTaHOBUTEJIbHBIC
peakuuu, AIEKTPOHHBIN Oayanc
OKHUCIIUTEIHHO- BOCCTaHOBUTEJIbHOU
peakuuu.  CocTaBieHUEe  ypaBHEHUH
OKHUCJIUTEIBHO- BOCCTaHOBUTEJIbHBIX

PackpriBaTh CMBICI M3y4aeMbIX
MOHATUN U TPUMEHSATH 3TH HOHITHS TIPH
OIIMCAaHUUA CBOMCTB BEIIECTB M HX
IIPEBPALICHUM.

Knaccudummponats XUMUYECKUE
peakiuuu II0 PAa3IUYHbIM IIPU3HAKAM.
Ycra"HaBauBaTh 3aBUCUMOCTh CKOPOCTH
XUMHYECKOW pPEaKIUu OT Pas3Iu4HbIX
(hakTopoB.

IIporanosupoBathb BO3MOYKHOCTH
IIPOTEKAHNUS XUMUYECKUX NIPEBPALICHUN
B PA3JINYHBIX YCIOBUSAX.

Onpenensth OKHUCJIUTEID u
BoccTanoButens B OBP.

CocTaBisaTh  DJIGKTPOHHBIM  OanaHc
peaKInm.

ITpou3BOIUTH BBIYHCIICHUS 3 (0)

XUMHUYECKUM YPaBHEHUSIM.
VYyacTtBOBaTh B COBMECTHOH paboTe B
nape WiM rpymre.

BricTtpauBath pa3BEPHYTHIE
MACbMEHHBIE W YCTHBIE OTBETHI C
ornopoit Ha WHGOPMAIUIO U3 yuyeOHUKa
M CIIPABOYHBIX MAaTE€pUAIIOB, I'PAMOTHO

https://resh.edu.ru/sub,

htts://uchi.ru
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peakuuii C HCIOJb30BaHUEM METOJA
AJIEKTPOHHOTO OasiaHca.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu.

HccnegoBanue 3aBUCMMOCTH CKOPOCTH
XMMHUYECKON PEAKIMU OT BO3JICUCTBUS
pa3IMYHbIX (PaKTOPOB.

OnbITh, WUIIOCTPUPYIOIIHNE TPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX

HCIIOJIb30BaTh U3YUYECHHBIN MMOHATHUHHBINA
arnmapar Kypca XUMuu

peaKiuii (ropenue, peaKIuu

pas3IoKEHUs, COEINHEHMS).

Buviuucnenus:

KOJIMYECTBA BELIECTBA, 00BEMA U MaCChI

pearcHToB WM IPOAYKTOB  IIO

ypaBHEHMSIM XMMHUYECKUX PEAKIHii
Onekrponutudeckas | Teopwust ICKTPOJTUTUIECKOM | PackpriBaTh CMBICIT u3ydyaeMbix | https://resh.edu.ru/sub,
JIUCCOLIMALINS. JIUCCOLIMALIN. DNEKTPOJIUTHI U | MOHATHH, a TaKKe CMBICA TEOPHHU htts://uchi.ru
XUMHYECKHEPEAKIIUN | HEDJIEKTPOIUTHI. KaTHOHBI, aHHMOHEI. SIIEKTPOIUTUIECKOM JTUCCOIMAIIHH.

B pacTBopax (8 yacoB)

MexaHu3M JAUCCOUMAIMUA BEIIECTB C
pa3IMYHBIMA ~ BUJAMH  XUMHYECKOU
cBs3u. Crenens nucconuanuu. CUbHbIC
U ciabble IIEKTPOITUTHI.

Peakiuu wonHoro oOmena. YcioBus
MPOTEKAHUsI PEAKIMii MOHHOTO OOMEHa,
MOJIHBIE W COKpall€HHbIE  HOHHBIC
ypaBHEeHUsT peakiuii. CBOMCTBa KHUCIOT,
OCHOBAaHMA W  COJIEM B  CBETE
peACTaBICHUN 00 3JIEKTPOJUTUYECKOM
nucconuanv. KadecTBEHHbIE peakuu
Ha UOHBI. [loHATHE O THAPOIM3E COJIEH.

OOBACHATH MPUYUHBI
3JIEKTPONPOBOAHOCTH BOJIHBIX
pPacTBOPOB BEIIECTB, pa3inyaTh Cladbie
Y CUJIbHBIE BJICKTPOJIUTHI.

CocTaBisTh ypaBHEHHS AMCCOLMALAN
KHUCJIOT, IIEJ0oYel U COJiel, IOJIHBIE U
COKpAIIEHHBIE  HOHHBIE  YPABHEHUS
XUMHUYECKUX peaKIuii HOHHOTO OOMEHa,
KpPaTKHME WOHHBIC YPAaBHEHHUS IPOCTHIX
peakui rTuAPOJIN3a COJIEH.
XapakTepuzoBaTh OO0IME XUMHYECKHUE
CBOMCTBA BELIECTB PA3JIMYHBIX KJIACCOB
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Xumuueckuii
Jlemoncmpayuu:
Uccnenoranue 3JICKTPOIIPOBOHOCTH
pPacTBOpPOB BEIIECTB, npoiiecca
JIMCCOLIMAIINN KUCJIOT, IISJIOUYeH U CoJiet
(BO3MOXKHO HCTIOJIb30BaHUE
BHJICOMATEPHUATIOB).

OnBITH, WUTIOCTPUPYIOIINE TPHU3HAKH
MPOTEKaHUsl peakUuid MOHHOTO OOMeHa
(oOpa3zoBanue ocajika, BBIJEICHHE Tasa,
00pa3oBaHUE BO/IbI).

Pacnio3naBanue HEOPTaHUYECKUX
BEIIECTB C TOMOIIbI0 KaueCTBEHHBIX
peakiii Ha HOHBI.

JlabopamopHhuwiti onvim:

N3yuenne  MpPU3HAKOB  TPOTEKAHUS
peakIMu HOHHOTO 0OMEHA B pacTBOpax
AIEKTPOJUTOB (C 0O0pa3oBaHMEM OCaJIKa,
BbIJICJIEHUEM ra3za, 00pa30BaHUEM BOJIbI).
llpaxmuueckas paboma: Ne 1. Pemenue
AKCIIEPUMEHTAILHBIX3aa4 110 TEME.
Boruucnenus:

M0 YPaBHEHUSM XUMUYECKHUX PEAKITUH

IKcnepumernm:

Ha OCHOBE TEOPHUH DJIEKTPOJIUTHUYECKOU
JUCCOIMAIY; TIOJITBEPKAATh CBOMCTBA
NpUMEPAMH MOJIEKYJISIPHBIX U HMOHHBIX
YPAaBHEHUN XUMUYECKHUX PEAKIIHM.
Pemiath sKCriepuMEHTAIbHBIC 337]a4H 110
TEME.

[InaHupoBaTh U  OCYUIIECTBIATH Ha
MPAKTUKE XUMHUYECKUE IKCICPUMEHTHI,
MPOBOJUTH HaOMIo/IeHus,  JenaTh
BBIBO/IBI 110 PE3YJIbTAaTaM SKCIIEPUMEHTA
npu MIPOBEIAECHUN 71a60paTOPHBIX
OTIBITOB M MPAKTUYECKUXPAOOT.
CnenoBath  mpaBwiaMm  Oe30macHOU
paboTHhI B nabopaTopuu npu
WCIIOJIb30BaHUN XUMHUYECKOW MOCY/bI U
000opy10BaHUS.

[TpoBoaUTH BBIYUCIICHUS
XUMHUYECKUMYPaBHEHUSIM.
VYyacTtBOBaTh B COBMECTHOM paboTe B
nape uiu rpymre.

BrictpauBath pPa3BEPHYTHIC
MUChbMEHHBIEH YCTHBIE OTBETHI C OMIOPOI
Ha MHGOPMAIIHNIO U3 yUeOHUKA U JPYTUX
HMCTOYHUKOB MH(OPMAIIUU, B TOM YHCIIC
Nutepnera

I10

OOmas
XapaKTePUCTHKA
XUMHYECKUX
JIIEMEHTOB
IPYIIIbL.

VIIA-

OOmass  xXapakTepUCTHKA TaJIOTCHOB.
Ocobennoctu CTpOEHUS aTOMOB,
XapaKTepHbIC  CTCIICHW  OKHCJICHHS.
CtpoeHue U (U3MYECKHUE CBOWCTBA

ITPOCTEIX BEIICCTB — I'aJIOr'CHOB.

OOBsICHATH OOIIME 3aKOHOMEPHOCTH B
W3MEHEHMH CBOMCTB HEMETAJJIOB M HX
COCMHEHUNW B  OpeAenax  MajbixX
MEpUOJIOB W  TJIABHBIX  MHOATPYIIII
ITeproanueckor CUCTEMBI XMUMHUYECKUX

https://resh.edu.ru/sub,
htts://uchi.ru
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["asorens! (4 yaca)

XUMHUYECKHE CBOWCTBA Ha NPUMEpPE
xJiopa (B3aMMOJIECTBHE C METaJlJIaMH,
HEMeTaJIaMH, 1eJI0YaMu).

XnopoBogopoa. ConsiHas ~ KUCJOTa,
XUMHUYECKHE  CBOWCTBA, TMOJIyueHUE,
npuMeHenue.  Jlencrteue  xjopa  H

XJOPOBOJIOPOJa HA OPraHU3M YEJIOBEKA.
Baxueimme XI0puapl 1 X HAXOXKICHUE
B MIPUPOJIE.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OnbIThl, OTpaxkaronue Gu3ndecKue u
XUMHYECKUE CBOMCTBA TaJOT€HOB U HUX
COEMHEHUN (BO3MOKHO HCIOJIb30BAHHE
BHJICOMATEPUAJIOB).

O3HakomiieHHE C 00pas3lamMu XJIOPHUIOB
(rasioreHuI0B).

JlabopamopHhuwiii onvim:

N3ydeHne CBOWCTB COJSHOM KHUCIOTBHI.
[IpoBeneHne KaueCTBEHHBIX PEAKIUA Ha
XJIOPUI-UOHBI.

IIpakmuueckas paboma

Ne 2: TlomydeHue CONSHON KHUCIOTHI,
M3y4EHHE €€ CBOMCTB.

Buiuucnenus:

[0 YpPaBHEHHSIM XUMHUYECKUX PEaKIIUH,
€CJIM OJIH M3 PEareHTOB JIaH B N30bITKE

AJIEMEHTOB C Y4€TOM CTPOCHHUS HX
aTOMOB.

XapakTepuszoBaTh dusznueckue - u
XUMHUYECKUE CBOICTBa IPOCTHIX
BEIIIECTB TAJIOTEHOB (Ha MPUMEPE XJIOpa)
U CJIOKHBIX BEHIECTB (XJIOPOBOJOPOJA,
XJIOpUJA  HATpusA), CHOCOOBI  HX
MOJIyYeHUs, IPUMEHEHHE U 3HAUYCHHE B
MPUPOJE U )KU3HU YETIOBEKA.
Onpenensars XJIOPUA-HOHBI B PACTBOPE.
[InanupoBaTh W  OCYIIECTBISITH Ha
MPaKTUKE XUMHUYECKHE IKCIIEPUMEHTHI,
OPOBOAUTH  HAOIIOACHUS, nenaTh
BBIBOJIBI TIO PE3yJIbTaTaM SKCIEPUMEHTA
npu IPOBEICHUU 71a60paTOPHBIX
OTIBITOB U MPAKTUYECKUXPAOOT.
CnenoBath  mpaBWwiaMm  Oe30MacHOU
paboThI B nabopaTopuu npu
UCIIOJIb30BAaHUU XMUMHYECKOW MOCYbl U
000py10BaHUS.

BrictpauBath pPa3BEPHYTHIC
MMCbMEHHbBIEH YCTHBIE OTBETHI C OMOPOM
Ha wuHpOpMAIMIO U3 YYeOHHKA U
CIIPABOYHBIX MAaTE€pUaJOB, T'PAMOTHO
MCIIOJIb30BaTh U3YUYEHHBIN TOHATUMHBIN
anmapar Kypca XUMHH

OO0mas
XapaKTePUCTHKA
XUMHUYECKUX

OOmiasi  XapakTepuUCTHKAa  DIIEMEHTOB
VIA-rpynnel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIS CTETICHH

OOBsICHATL 00IIMEe 3aKOHOMEPHOCTU B
W3MEHEHUU CBOMCTB 3ieMeHTOB VIA-
TPYNIbl MU UX COEAUHEHUM C YYETOM

https://resh.edu.ru/sub,

htts://uchi.ru
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DJICMCHTOB
VIA-rpynnel. Cepa u
e¢ coemuHeHus (6
YacoB)

OKHCJICHUS.
CrpoeHue wu (¢usznyeckue CBOICTBa
IPOCTBIX BEIIECTB — KUCIOPOAA U CEPBHI.
AnnoTponHsie Mo U pUKaIN
KuciIopoza H XHUMHUYECKHE
CBONCTBA CEPBI.

CepoBoiopoi, cTpoeHue, GU3NIecKue u
XMMHUYECKUE CBOMCTBA.
Okcuapl  cepel  Kak
KHCJIOTHBIX OKCHJIOB.
Cepnas kucioTa, (pu3nYeCKue 1

CEpBIL.

npcaACTaBUTCIN

XUMUYECKHME CBOicTBa (00IIMe Kak
NpeICTaBUTENd  KJlacca  KHCIOT H|
crienupuIECKue). XUMHYECKUE
peakiuu,  JIeKaIue B OCHOBE

IPOMBILUIEHHOTO Ccrocoba MOJTydeHHs
CEpPHOU KUCIIOTHI.

[Ipumenenue. Conu cepHON KUCIOTHI,
KaueCTBEHHas peakius Ha Cylab(paT-uoH.
Haxoxnenue cepbl U €€ COEAMHEHUU B
npupone. XUMHUYECKOE  3arpsi3HEHUE
OKPYKarOIIEU CPEAbI COCTUHEHUSIMU
cepbl (KUCIOTHBIE JIOXKAM, 3arpsA3HEHUE
BO3[lyXa M BOJOEMOB), CIOCOOBI €ro
MPEAOTBPALICHUS.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3zHakomyieHre ¢ oOpaslamMu cepbl U e€
COEIMHEHUAMU (BO3MOKHO
MCI0JIb30BAaHUE BUICOMATEPUATIOB).

CTPOEHUS UX aTOMOB.
XapakTepuszoBaTh buznueckue u
XUMHUYECKUE CBOICTBa POCTOTO
BEIIECTBA CEpbl M €€ COCIUHEHUMU
(cepoBOAOpO/IA, OKCUAOB CEPBI, CEPHOU
KHCIIOTBI, CyJIb(aToB), CMOCOOBI WX
MOJIyYeHUSs], IPUMEHEHUE U 3HAUCHHE

B NpPUPOAE M IKU3HM  YeJIOBEKa.
Onpenenaty Hanuuue Cyiab(aT-uOHOB B
pacTBope.

OOBACHATH CYIIHOCTh 3KOJOTHYECKHUX
npo0JieM, CBSI3aHHBIX C IMepepadOTKON
COCMHEHUH CEPBI.

[InaHupoBaTh W  OCYILIECTBJISITH HaA
MPAKTUKE XUMHUYECKUE SKCIEPUMEHTHI,

POBOJIUTH HaOMIOeHUs,  JenaTh
BBIBO/IBI o pe3yibTaTam
IKCIIEPUMEHTA.

CnenoBath  mpaBWwiaMm  Oe30mMacHOU
paboThI B nabopaTopuu npu
UCTIOJIb30BaHUU XUMUYECKOU TOCYIbI U
000py10BaHUS.

[TpousBoauTh BBIUMCIICHUS o
XUMHYECKUM YpaBHEHUSIM.
Hcnonp30BaTh  MpH  BBINOJIHEHUU

yueOHBIX 3aJaHUMl TEKCThl y4eOHHKa,
CIIPABOYHBIC MaTepHUaIbI
(ITepuoanueckyro CUCTEMY XUMUYECKHUX
sanemenToB JI. . Menaeneena, Tabiuiry
pPacTBOPUMOCTH KHCJIOT, OCHOBAHUU H
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HaGnrogenue mnpouecca o0OyriiMBaHUs
caxapa noJt JeHCTBUEM
KOHIIEHTPUPOBAHHON CEPHOMN KUCIIOTHI.
Jlabopamopmnvie  oneimei:  VI3ydenmue
XUMUYECKUX CBOMCTB pa30aBiIeHHOU
CEpPHOU KHUCIOTBHI.

[IpoBencHME Ka4eCTBEHHOW PEAKIIMU Ha
cynbdar-uoH U HaOIIOJCHUE MpHU3HAKA
€€ MPOTEKAHUS

coJieil B BOJIE, DIIEKTPOXUMHUECKUHN Pl
HaIpsHKEHUN METaIOB).

Hcnons3oBaTh npu BBIIIOJIHEHUH
y4eOHBIX 3aJaHuid M B IIpolecce
HCCIICIOBATEILCKOM JIEATEIILHOCTHU
Hay4YHO-TIOMYJISIPHYIO JUTEPaATypy

XUMHUYECKOTO COAEPKaHUs, CIPAaBOYHbIE
MaTtepuaibl, pecypchbl IHTepHeTa

OOmas
XapaKTePUCTUKA
XAMHUYECKUX
9JIEMEHTOB

V A-rpyTiisl.

A3zor, dochop u wux
coeauHeHust (7 4acoB)

OO1ast XapaKTepUCTHKA IEMEHTOB VA-
rpynnbsl. OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTEPHbIE CTENIEHU OKUCIICHMS.

A30T, pacrpocTpaHeHHe B IPUPOE,
¢usznyeckue U XHMHUYECKHUE CBOMCTBA.
Kpyrosopor a3ora B npupoze.

AMMHUaK, €ro busnueckue "
XUMUYECKUE CBOICTBA, TMOJy4YE€HUE U
MIPUMEHEHUE.

Comn  ammoHus, uUX (U3HYECKHE H
XUMUYECKUE CBOMCTBA, MPUMEHEHUE.
KauectBeHHass peakuusi Ha  HOHBI
aMMOHHUSL.

A3oTHasi KuClIOTa, €€ TMOJy4YeHHUE,
¢usznyeckue W XUMHUYECKHE CBOMICTBa

(oOmme Kak TMpeACTaBUTENsS — Kiacca
KHUCJIOT u crienupuyIecKue).
HUcnons3oBaHne HUTPATOB U  COJEU

aMMOHHSI B KAyeCTBE MUHEPAJIbHBIX
ynoOpeHnii. XUMHUYECKOe 3arpsi3HeHHUE
OKPYKAIOLIEH Cpelpl COECIMHEHUSIMU

OOBsACHATH OOLIME 3aKOHOMEPHOCTH B
M3MEHEHHUH CBOMCTB 3JIEMEHTOB

V A-rpyIiibl ¥ UX COCIMHEHUN C YYETOM
CTPOEHUS UX aTOMOB.

XapakTepus3oBaTh busnueckue "
XUMHYECKUE CBOMCTBaA MPOCTHIX
BEIIECTB a3oTra u Qochopa HU HX
COEIMHECHUM (amMmMmaka, coJeit
aMMOHMSI, @30THOM KHUCJIOTHI, HUTPATOB,
okcuga Gochopa (V) m dochopHoii
KUCIOTHI, (ocdaToB), crmocodbl HX
MOJTyYeHHUsI, TIPUMEHEHUE U 3HAYEHUE B
pupoie u KU3HU YeJIoBeKa.
Onpenensats nOHBI aMMOoHUS U (pocdat-
HOHBI B PaCTBOPE.

OOBSICHATH CYIIHOCTH SKOJOTUYECKHUX
mpo0JeM, CBSI3AHHBIX C HAaXOXIECHUEM
coenuHeHnii azota u ¢dochopa B
oKkpyxaromen cpene. IlnanupoBate u
OCYUIECTBJISThHA TPAKTUKE XUMUYECKUE
HKCIIEPUMEHTHI, MIPOBOJIUTH

https://resh.edu.ru/sub,

htts://uchi.ru
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a3oTa (KUCIOTHBIEC JOXKIIU, 3arps3HEHHE
BO3/lyXa, TOYBBI U BOAOEMOB).

®docdop, amioTponHbie MOAUPUKALIIH
docdopa, duzMUECKHE M XUMHUYECKHE
cBoiictBa. Oxcun dochopa (V) w
dochopHas kucioTa, (HUUYECKUE W
XMMHUYECKUE  CBOMCTBA, IMOJY4YCHHUE.
Hcnons3oBanue (ocharoB B KadyecTBe
MUHEPaJIbHBIX yI0OPEHH.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

O3HakoMJieHHE c buznuecKuMu
cBoiicTBaMu a3oTa, (Qochopa U UX
COEMHEHUN (BO3MOKHO HMCIOJIb30BAHHE
BUseoMaTepuanoB). (O3HAKOMIICHHE C
oOpasilaMu  a30THBIX U (HOChHOPHBIX
yA0OpeHuit.

[lonyuyenue, coOupanue, pacrno3HaBaHUE
Y N3y4YEHHUE CBOMCTB AMMHAKa.
B3anmopenictBue  KOHIIEHTPUPOBAHHOM
a30THOM KHUCIIOTBHI C Me/b0 (BO3MOYKHO
UCII0JIb30BAaHUE BUAEOMATEPUATIOB).
Jlabopamopnvie onvimsi: IlpoBeneHme
KaueCTBEHHBIX PEaKINii HA NOH aMMOHHUS
u QocdaT-uoOH, U WU3YYCHUE MPU3HAKOB
ux npotekanus./Ipakmuueckasn paboma
Ne 3: Tlonyuyenune ammuaka, U3y4eHUE €ro
CBONCTB.

Boruucnenus:

10 YPaBHEHUSIM XUMUYECKUX PEaAKIIH

HAONIONICHHs, JIeNIaTh  BBIBOJBI  TIO
pe3ynbTaraM  JKCIIEpHMEHTa  TpHU
IPOBEJICHUN JIA0OPATOPHBIX OIBITOB U
MPaKTHYECKON pabOTHI.

CnenmoBarh  mpaBWwiaMm  O€30MacHOU
paboTHI B nabopaTopuu npu
UCTIOJIb30BaHUU XUMHUYECKOU MOCYIbI U
0o0opy1oBaHUs.

[TpousBoauTh BBIUMCIICHUS o
XUMHUYECKUM YPaBHEHUSIM.
Hcnonp3oBaTh  MpU  BBINOJIHEHUU
y4eOHBIX 3aJaHUMl TEKCTbl y4yeOHMKa,
CIPaBOYHbIE MaTepHuabl

(IEepUOIMYECKYI0 CUCTEMY XUMHYECKHUX
anemenToB JI. . Menneneena, Tabmuiry
PacTBOPUMOCTH KHCJIOT, OCHOBAaHUM W
COJIEM B BOJE, JIEKTPOXUMHUYECKUN PST
HaIpsHKEHUI METaIIOB)
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OoOmas
XapaKTepUCTUKa
XUMHUYECKUX
AJIIEMEHTOB
IVA-rpynmnsi.
Yraepon u

KPEMHUH, u 150.
coeguHeHus (8 yacoB)

OOmiast  xapakTepuUCTHKa  AJIEMEHTOB
IVA-rpynnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKkTepHbIC CTCTICHH
OKHCJICHUS.

VYriepona, amIoTpOITHbIE MOIU(DUKAINH,
pacrnpocTpaHeHHe B pupoze,

(pu3rUecKrue 1 XUMUYECKHE CBOMCTBA.
Ancopbmusi. Kpyrosopor yriaepoma B
MIPUPOJIE.

Oxkcunpl yriaepona, ux (QuU3NYECKHe U
XMMHUYECKUE CBOWCTBA, IEUCTBUE

Ha JKMBBIE OpraHU3MBbI, MOJIYYEHUE H
IPUMEHEHHUE. DKOJIOTUYECKHE
npoOiieMbl, CBSI3aHHBIE C  OKCHIOM
yriepoaa (IV), rumoresa rio6ambHOTO
NOTEIUICHUS  KJuMaTa, MapHUKOBBIM
addexr.

VYronpHass Kucimota U €€ CONu, HuX
dbu3uyeckre U XUMHUYECKHUE CBOMCTBA,
MOJy4YeHHUE U IPUMEHEHHUE.
KauecTBeHHast peakiusi Ha KapOoHaT-
noHbI. Micnosib3oBaHue KapOOHATOB

B OBITY, MEJUITMHE, TPOMBIIIIICHHOCTA U
CEIIbCKOM XO3SIMCTBE.

ITepBoHauanbHbBIE MOHSATHS 00
OpPraHUYeCKUX  BEHIECTBAX KaK O
COEMHEHUAX yriepojaa (MeTaH, 3TaH,
STUJIEH, AalleTUJIEH, 3TaHOJ, T[JIUIEPUH,
YKCyCHasi KUCJIOTA).

[IpupoHble UCTOYHHUKHU YTIJIEBOJIOPOIOB

OOBsiCHATH OO0IIME 3aKOHOMEPHOCTH B
W3MEHEHHH CBOMCTB 3jieMeHTOB |VA-
TPYNIBI U WX COCAUHEHUM C YYETOM
CTPOEHUS UX aTOMOB.

XapaxkTepuszoBaTh busznueckue u
XUMHUYIECKUE CBOICTBa MIPOCTHIX
BCIIIECTB yIJiepoJa W KPEMHHS M WX

cCoeMHEHU  (OKCHMIOB  yIJjiepoja,
YrOJIBHOM  KHCIIOTBI,  KapOOHAaTOB,
OKCHJIa KpEeMHUS, KPEMHUEBOM
KHUCJIOTBI, CHUJIMKATOB), CIOCOOBI HX

MOJIyYeHUS, TPUMEHEHHE U 3HAUYCHUE B
MpUPOIE U KU3HU denoBeka. OOBSCHATD
MPUYUHHO-CJIEICTBEHHYIO CBSI3b:
CTpOCHHE BEIIECTBA —> CBOMCTBAa —>
MpUMEHEHUE — Ha npumMepax
COCAMHEHNH yIJIEpOJa U KPEMHHUS.
OnpenensTe KapOOHAT- U CHJIMKAT-
HMOHBIB PacTBOPE.

OOBSACHITh CYIIHOCTh HSKOJIOTHYECKHUX
npo0JieM, CBSI3aHHBIX C HaXO0XJICHUEM
VIJIEKMCIIOTO Ta3a B OKPYXarolIen
cpene. IloaTBepknaTh 0OCOOSHHOCTH
cOCTaBa OpraHUYECKUX BEILIECTB
npuMepaMu  MPOCTBIX  COCIUHEHUU
(mMeTaH, O9TaH, OTWJEH, AaIlCTHJICH,
ATaHOJI, TIUIEPUH, YKCYCHAas KHCJIOTA),
B3aMMOCBSI3b HEOPTaHUYECKUX
COEIMHEHUI yriiepoja U OpraHuYeCcKUX
BEIECTB.

https://resh.edu.ru/sub,

htts://uchi.ru
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(yronb, TOpPUPOJAHBIA  Ta3, HEPTh),
MPOJIYKTHI MX TIepepaboTku (OeH3UH), UX
POJIb B OBITY U MPOMBIIIJIEHHOCTH.
[TonsatTrie 0 OHOJIOTUYECKH Ba)KHBIX
BEIIIECTBAX: XKUpax, OeJKax, yrieBoaax —
Y WX POJIU B )KU3HU YEJIOBEKA.
MarepuaiibHOE€ €IMHCTBO OPTaHUYECKUX
1 HEOPTaHUYECKUX COCTUHCHUM.
Kpemnwnii, €ro dusznueckue 51
XUMUYECKHUE CBOWCTBA, IOJy4eHHE U
npumeHeHue. CoeluHEeHUs KPEeMHHS B
npupoze. OOuue npeacTaBieHus

00 okcune kpemuus (I1V) u kpeMHUCBOH
KHCJIOTE.

Cunukatsl, UX HCIOJIB30BAaHUE B OBITY,
MEUIUHE, POMBIIIIJIEHHOCTH.
Baxneinmue cTpouTENbHBIE MAaTEPUAIIBI:
KepaMuKa, CTEKJI0, [IEMEHT, OETOH,
xese300etoH. [Ipobiemsbl OGe3omacHOTO
HCTIOJIb30BaHUS CTPOUTETHHBIX
MaTepuagoB B TOBCEIHEBHOM YKU3HHU.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Mogenn  KpUCTaIIIMYECKUX
anmMasa, rpadura, QyepeHa.
O3HaKOMJICHHE C TIPOIIECCOM aICOPOINH
PACTBOPEHHBIX BEILICCTB
AKTUBUPOBAHHBIM YTJIEM U YCTPONCTBOM
pPOTHUBOrasa.
O3HakOMJICHHE c

pELIETOK

MPOJIYKIUEN

OnuceiBaTh poJib OENTKOB, >XUPOB U
VIIeBOAOB B (DYHKIMOHUPOBAHHUU
’KUBBIX OPTaHU3MOB, COCTaB MPUPOTHBIX
VMCTOYHHUKOB YTJIEBOJIOPOJOB, UX POJIb

B OBITY M TPOMBIIIJIEHHOCTH.

IIpoBoauTh BBIYMCIICHUS 1o
YPaBHEHUSMXUMHUYECKHAX PEAKIIMM.
[InaHnpoBaTh ©  OCYIIECTBIISITH HA

MPAKTUKE XUMHYECKHE DKCIICPUMEHTHI,
MIPOBOJINTH HAOJIOICHUSI,  JIeTIaTh
BBIBOJIbI TIO PE3YJIbTaTaM JKCIEPUMEHTA
npu MIPOBEICHUU 71a60paTOPHBIX
OTIBITOB M MPAKTUYECKUXPAOOT.
CnenoBath  mpaBwiiaM  Oe30macHOU
paboTHhI B nabopaTopuu npu
UCIIOJIb30BAHUU XMUMHUYECKOU TOCYbI U
000opy10BaHUs.

Hcnonb3oBath npu BBITIOJTHCHUN
y4eOHBIX 33JaHUN TEKCThl y4eOHHKa,
CIIpaBOYHbBIC MaTepuaIbl
(ITepuoanueckyro CUCTEMY XUMHUYECKHUX
sanemenToB JI. . Menneneena, Tabnuiry
pPacTBOPUMOCTH KHCJIOT, OCHOBAaHUU U
COJIEH B BOJIE, DIIEKTPOXUMUUECKUIN PSiT
HaIpsKEHUN METaJIOB)
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CUJIMKATHOM MPOMBIIIUIEHHOCTH
(Buneomarepuainsbr: CUJIMKATHAas
IIPOMBIIIIEHHOCTH ).

Mopenu MOJIEKYJT OpraHUYECKUX
BEILECTB.

JlabopamopHhuwiii onvim:

[Tonyuenue, coOupanue, pacrno3HaBaHUE
Y U3y4YE€HUE CBOMCTB YTJIEKUCIIOrO rasa.
[IpoBeneHre Ka4eCTBEHHBIX PEAKIMNA Ha
KapOOHAT U CUJIMKAT-UOHBI M U3YyYCHHE
PU3HAKOB ux MPOTEKAHMSI.
IIpakmuueckue pabomui:

Ne 4. TlonmyuyeHue yrJIeKUCIOro Trasa,
W3Y4YEHHE €TI0 CBOMCTB.

Ne 5. Pemenune skcniepuMeHTaJIbHBIX
3a7a4 1o teme «BakHenmme HeMeTauibl
Y UX COCTMHEHUS»

Buviuucnenus:

110 YPAaBHEHUSAM XUMUYECKUX PEAKIUI

Paspgen 3. MeTtannbl n ux coeguHeHunsA

OOmme CBOMCTBa
MeTaJIoB (4 yaca)

OOmrast xapakTepUCTHUKA XUMHUYECKUX
3JIEMEHTOB — METAJUIOB HA OCHOBAHUU UX
nojoxenus: B Ilepuonnueckonn cucreme
XUMHUYECKHUX 3JIEMEHTOB J..
MeHneneeBa W CTPOCHHUS  aTOMOB.
Ctpoenue MetamioB. Mertamnueckas
CBSI3b u MeTaJuIn4YecKas
KpUCTAJNINYECKAs PELIETKA.

DJIEKTPOXUMHUYECKUN PAJT HANPSIKECHHUI
MeTauIoB. DU3NYECKHE W XHMHUYECKHE

PackpriBath CMBICTT M3y4aeMBbIX
MOHSATUN U TPUMEHSITH ITH TIOHSITHS TIPH
ONMHMCAHUHM CBOKMCTB BEIMIECTB W WX
MPEBPALICHUM.

OOBsICHATH OOIHME 3aKOHOMEPHOCTH B
U3MCHCHUH CBOWCTB 3JIEMEHTOB-
METAJUIOB U UX COCAUHEHUH C YUYETOM
CTPOEHUS UX aTOMOB.

XapakTepu3oBaTh CTPOEHHUE METAJIJIOB,
oOmme (Qu3nyeckue ¢ XUMHUYECKUE

https://resh.edu.ru/sub,

htts://uchi.ru
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cBoicTBa MeTauioB. OOIIME CHOCOOBI
noiydeHuss MertauioB.  IloHartwe o
KOppO3uHn METaJIJIOB, OCHOBHBIE
CIIOCOOBI 3AIUTHI KX OT KOPPO3HH.
CmaBsl (CcTalb, YyTyH, TIOPATIOMUHUH,
OpoH3a) U HMX NPUMEHEHHE B OBITY H
MIPOMBITTUICHHOCTH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

OOpa3ipl METauUIOB W CIUIABOB.
N3yuenue  pe3yiabTaTOB  KOPPO3UU
METa/NIOB  (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB).

Jlabopamophvie onvimoi:

O3HakomIIeHHE ¢ 00pa3IiaMu METaNIOB U
CIUTABOB, UX (PU3MUECKUMH CBOMCTBAMHU.
Buviyucnenus:

M0 yYPaBHCHHSIM XHUMHYECKUX PEaKITUH,
€CMM OJWH W3 PEarceHTOB COJCPKHUT
MIPUMECH

CBOMCTBa METAJIOB.
XapaktepuszoBarh  001IHe
MOJIyYeHUS] METAJIOB.
OnuceIBaTh COCOOBI 3aIUTHl METAJLIOB
OT KOPPO3HH.

CnenmoBarh  mpaBWjiaM  O€30MacHOU
paboThI B nabopaTopuu npu
WCITOJIP30BAaHUN XUMUYECKON MOCYABl U
000opy1oBaHUs.

[IpousBoauTH BBIYHCIICHUS 1o
YpaBHEHUSIM XUMUYECKUX PEAKIIHI, €CITH
OJIMH U3 PEareHTOB COJEP>KUT MPUMECH.
VYyacTBOBaTh B COBMECTHOM paboTe B
nape Wiv rpymre.

Hcrnonb30BaTh IpH BBHITIOJTHEHUH
y4eOHBIX 3aJaHUil TEKCThl y4eOHHKa,
CIIPaBOYHBIE MaTepHuaIbl
(ITeproguveckyro CHCTEMY XUMHYECKHIX
sanementoB JI. . Menpaeneena, Tabnuiry
PacTBOPUMOCTH KHCIJIOT, OCHOBAaHUU H
COJIEN B BOJIE, DJICKTPOXUMHUYECKUMN DAL
HaIpsHKEHUI METAJIJIOB)

CITOCOOBI

Baxwneiimme MeTasibl
u ux coenunenus (16
4acoB)

[IleniouHble METaUIBl: MOJIOKEHUE B
[Tepuonuueckoil cuUCTEME XHUMHYECKHUX
anemenToB /.M. Menneneesa, ctpoeHue
MX aTOMOB, HAXOX/ICHHE B IPUPOJIE.
du3nUeCKue M XUMHUYECKUE CBOMCTBA
(Ha mpumepe HaTpus U Kayus). OKCUIBI U
TUAPOKCUIBI HATPUS U KaJIHS.
[IprMeHeHrEe METOYHBIX METAIUIOB U UX

OOBsicHATH 0O0IME 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB DJIEMEHTOB-
METaJUIOB U UX COCIMHECHHM B TPYyIIaX C
YYETOM CTPOCHUS UX aTOMOB.
XapakTepruzoBaTh busznueckue - u
XUMHUYECKUE CBOICTBa POCTHIX
BEILECTB METANIOB W WX COEIUHEHUU
(OKCHTOB, TUJPOKCHUJIOB, coJiein),

https://resh.edu.ru/sub,

htts://uchi.ru
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COEIMHEHUM.

[IlenoyHO3eMEIbHBIC METAJIIBI MAarHUM 1
KaJplMK: nosioxkenne B [lepuonnueckon
CHCTEME XUMHUYCCKHUX DJICMCHTOB

JI.1. MeHneneeBa, CTpPOEHHE UX AaTOMOB,
HaxoXJeHue B npupojae. Ouznueckue u
XAMHYECKHE CBOMCTBA MarHus U
Kagpusa. BaxHelmmne  coequHEHUSA
Kaiblusi (OKCHJZ, THUIAPOKCHUI, COJIN).
KéctkocTh BOABI M CHOCOOBI €&
yCTpaHCHUA.

AJIFOMUHU: MIOJIOXKCHHUE B
[Tepyoanyeckoil cUCTEME XMMHUYECKUX
anemeHToB /.M. MeHnneneesa, ctpoeHue
aToMa, HaXO0KJICHHE B IPUPO/JIC.
duznyeckue M XHMHUYECKHE CBOMCTBA
anoMuHua.  AM@oTrepHble  CBOWCTBa
OKCHJIa U TUIPOKCHUJIA ATTFOMUHUSL.
Keneso: nonoxenue B Ilepuonnueckon
CUCTEeME XHUMHUYeCKHX 3yeMeHToB JI.U.
Meneneena, CTPOEHHUE aToMma,
HaxoXJeHue B mpupoje. Gusnueckue u
XHMHYECKHE CBOMCTBA XkKene3a. OKCUbI,
rugpokcuabpl U coan okenesa (1) wu
xeme3a (I1), ux cocraB, cBoiicTBa u
MOTyYEHHE.
Xumuueckuu
Jlemoncmpayuu.
Oco0eHHOCTH B3aMMOJCUCTBUS OKCHAA
KaJIBIIMSI U HAaTpUs C BOJOW (BO3MOXKHO

IKcnepumernm:

CHOCOOBI UX MOIY4YEHUs], IPUMEHEHUE U
3HAYEHWE B IIpUPOJE U  KU3HU
YeJI0BEeKa. Y CTaHaBIMBATh IPUYMHHO-
CJICICTBCHHYIO CBSA3b! CTpPOEHHUE
BEILIECTBA — CBOWCTBA — IPUMEHEHUE
—HA MPUMEPAX U3YYaEMBbIX BEILIECTB.

PacrnioznaBath c MTOMOIIBIO
KaueCTBEHHBIX peaKiuii HOHEI
METAJLIOB: MarHus, KaJIbIus,
aIIOMHMHMS, nKHKa, xkene3a (1) u sxenesa
(1), memm (I1).

Jloka3piBaTh  aM(OTEPHBI  XapakTep

OKCHJIOB Y TUAPOKCUIOB ATFOMUHUS U
[MHKA.

[InaHupoBaTh W  OCYILIECTBJISITH Ha
MPAKTUKE XUMHUYECKUE SKCIEPUMEHTHI,
MPOBOJIUTH HaOI0IeHUS], nenaTh
BBIBO/IbI 10 PE3yJbTaTaM SKCIIEPUMEHTA
npu MPOBEECHUU 71a00paTOPHBIX
OTIBITOB U MPAKTUYECKUXPAOOT.
CnenoBarh  mpaBWwiaMm  Oe30mMacHOU
paboThI B nabopaTopuu npu
MCIIOJIb30BaHUN XUMHUYECKOW MOCYAbl U
o0opyI0oBaHUSI.

[TpousBoanTh BBIYUCIICHUS
XUMUYECKUM YPaBHEHUSIM.
VYyacTtBOBaTh B COBMECTHOH paboTe B
nape uiu rpymre.

BrictpauBath pPa3BEPHYTHIC
MMACbMEHHBIEH YCTHBIE OTBETHI C ONOPON

10
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UCIIOJIb30BAHUE BUICOMATEPUATIOB).
OxkpamuBaHue 1jIaMeHu HOHAMH HaTpus,
Kanus u KaJbIUs (BO3MOKHO
HCTIOJIb30BaHUE BHJICOMATEPHUAIIOB)
UccnenoBanue CBOMCTB KECTKOM BOJBL.
[Iponiecc ropeHust kene3a B KUCIOPOJE
(BO3MOXKHO HCTIOJIH30BaHUE
BHJICOMATEPHUATIOB).

Jlabopamopnvie onvimol:

[IpoBeneHNE KAaYECTBEHHBIX PeakUUid Ha
MOHBI (MarHus, KaJIblIUsl, aQJIIOMUHUS,
nuHKa, xkenesa (I1) u xenesa (1), meau
(1), OIHCaHNe IPU3HAKOB 170
MIPOTEKAHMUS.

UccnenoBanne am@pOTEpHBIX CBOMCTB
TUAPOKCUIA ATIOMUHUST M THUIPOKCHUIA
IIUHKA.

lIpaxmuueckue pabomut:

No 6. JKE€cTkoCcTb BOABI M METOIBLI €€
yCTpaHEHHS.

Ne 7. Pemenue -sKCHEPUMEHTAIBHBIX
3a71a4 o TeMe «BakHennime MeTauibl U
UX COCTMHEHUSD.

Buiuucnenus:

M0 YpPaBHCHHSIM XHUMHYECKUX PEAKIUH,
€CJIM OJIMH M3 PEarcHTOB JaH B U30BITKE
WJIU COAEPKUT MPUMECH;

MAacCCOBOM  JIOJIM  BBIXOAA MPOAYKTa
peaKImu

Ha wuHbDOpMaAlMIO U3 Yy4YeOHUKA U
CIIPABOYHBIX MAaTE€pUaAJIOB, T'PaAMOTHO
HCIIOJIb30BaTh U3YYEHHBIN MOHATUHWHBIN
amnmnapar Kypca XuMuu

Pasgen 4. Xumua n okpy:Karowana cpeaa
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XUMUSA U
oKpy>karomas cpenaa (3
Jaca)

BemecTsa U MaTepUaJIbl B
MIOBCEIHEBHOM KU3HU YeJI0BEKA.
be3onacHoe uCIONb30BaHUE BEUIECTB U
XUMUYECKUX peakuuii B ObIiTy. IlepBas
MOMOIIb TPU XUMHYECKHX OXKOTrax |

OTpPABJICHUSIX.
XUMHUYECKOE 3arpsi3HEHNE OKPYKArOIEH
cpeabl (npenenbHas JTOMyCTUMAas
KOHIIEHTpalus BemiecTB. Pojib Xxumuu B
pPEIICHUH  DKOJIOTMYECKUX  MPOOJIEM.
Xumuueckuii IKCHEepUMEHNL:
Jlemoncmpayuu:

N3yuenune o0pas1oB MaTepruaioB
(cTekuo, CILJIaBBI METaJIOB,

MOJIMMEPHBIE MaTEPUAITBI)

XapakTepu3oBaTh
pa3nuyHbIX  cdepax
Jqrofed,  OCHOBHBIE  BEIIECTBA |
MaTepuasbl, MPUMEHSIEMble B >KU3HU
COBPEMEHHOT0 YeJIOBEKa.

OOBCHATH yCI0BUs O€30MaCHOTO
WCIIOJIb30BaHUS BEIIECTB U XUMUYECKUX
peakiuii B ObITY.

POJIb XUMHUHN B

ACATCIIBHOCTHU

AHaNIM3UpoBaThH u KPUTHYIECKU
OLICHMBATh HMHGPOPMAIMIO O BIUSHUU
MIPOMBIIJIEHHOCTH, CEIBCKOI0
XO034iCTBA, TpaHCOOpTa W Jp. Ha

COCTOSIHUE OKPY’KAIOIIEH Cpeabl.

YMeTh OKa3bIBaTh NEPBYIO ITIOMOIb

npu XUMHUYECKUX 0’K0rax 17|
orpaBieHusAx. IIlpuHumMarp ydactue B
00CYXXIeHHH Mpo0JIeM XHUMHUYECKOW U
DKOJIOTUYECKON HaIIpaBJICHHOCTH,
BBICKA3bIBaTh COOCTBEHHYIO IO3UIUIO
10 TIpo0JIeMe U NpeAIaratb BO3MOYKHbBIE
IIyTU €€ PELICHHUS.

https://resh.edu.ru/sub,
htts://uchi.ru

PesepBHoe Bpems 3
yaca

OBIIIEE
YACOB
I1I0 TIPOTPAMME
68 JacoB

qnCJIO
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HEPEYEHb (KOAN®UKATOP) PACITPEAEJIEHHBIX 11O KJIACCAM
MMPOBEPSIEMbBIX TPEFOBAHUMH K PE3YJIBbTATAM OCBOEHUSA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O
OBHLIEI'O OBPA30BAHUSA U DJIEMEHTOB COAEP KAHUSA 110 XUMHUHU

B ¢enepasibHbIX W PpETMOHANBHBIX MPOIEAYypaxX OLEHKH KadecTBa OOpa30BaHUs
UCIIOJIB3YETCs TIepeueHb (KOAU(PHUKATOp) pachpeiesieHHbIX MO KiaccaM MPOBEPSIEMbIX
TpeOOBaHMI K pe3yibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOM MpPOrpaMMbl
OCHOBHOTI'0 00111eT0 00pa30BaHUs U JIEMEHTOB COACPKAHUS 110 XUMHUH.

[IpoBepsiembie TpeOOBaHMS K pe3yJibTaTaM OCBOCHUSI OCHOBHOM
oOpa3oBaTensHOI MporpaMmsl (8 Kiracc)

Kon IIpoBepsiemMble PEIMETHBIE PE3YJILTATHI OCBOCHUSI OCHOBHOM
IIPOBEPSAEMOI0 o0pa30BaTesIbHOM MPOrpaMMbl OCHOBHOT'O 0011Iero 00pa30oBaHMUs
pe3yibTara
1 [1o Teme: "IlepBoHaYaIbHBIE XUMUYECKNE TOHATHS "
1.1 pacKpbIBaTb CMBICII OCHOBHBIX XHMHWYECKHX IIOHATHUH: aTOM,

MOJIEKYJIa, XUMHUYECKHH 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE
BEILECTBO, CMECh (OJHOPOAHAS M HEOAHOPOJHAs), BaJEHTHOCTD,
OTHOCUTEJbHAs AaTOMHAasT M MOJEKYJSIpHAas Macca, KOJUYECTBO
BEILECTBA, MOJIb, MOJSpPHas Macca, MaccoBas J0Ji1 XHMHYECKOTO
9JIEMEHTa B COEJMHEHHMH, MOJISIPHBIA OOBbEM, XUMUUECKas peakiius,
KIaccupuKalus  peakluil:  peakiuu  COCIUHEHMS,  PpeaKiuu
pa3NoKeHUs, PEaKIMu 3aMEIICHUs, peakiuu oO0MeHa, 23K30- U
OHAOTEPMHUYECKUE peaKluu, TEIioBo 3(h(EKT peaxiuu, pacTBop,
MaccoBas JI0Jig BellecTBa (MPOIIEHTHAs] KOHIIEHTPAIIHsI) B paCTBOPE

1.2 HIUIFIOCTPUPOBATH B3aWMOCBS3b OCHOBHBLIX XHMHYCCKHX MOHATUN M
IPHUMCHATH 3THU IMOHATHUSA ITPHU OIMMCAHHUU BCIICCTB U UX npeBpameHm”I

1.3 UCIIOJIB30BaTh XUMHUYECKYIO CHUMBOJIMKY [IJIi COCTaBlieHUs] (HOpMyI
BEILIECTB U YPABHEHUN XNUMHUYECKUX PEAKIIUI

1.4 pacKpbIBaTh CMBICII  3aKOHOB COXPAaHEHHUS MAacCChl  BEIIECTB,
MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJSIPDHOTO YYE€HUsS, 3aKOHa
ABoraapo

1.5 ONpENENsATh  BaJCHTHOCTh AaTOMOB  JJIEMEHTOB B  OWHApHBIX
COEIMHEHHUSAX

1.6 KJIacCU(PUIIMPOBATh XUMHUUYECKHE peakuuu (10 YHCIy U COCTaBy

YYaCTBYIOIIMX B PEAKIIMU BEILIECTB, [0 TEIIOBOMY 3(PdeKTy)

1.7 BBIUUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYKO MacChl
BEILICCTB
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1.8

BBEIYHCIIATh MACCOBYIO JIOJTFO XHMHYECKOTO 3JIeMEHTa 1Mo (opMmyiie
COEIMHEHUS,

1.9

BBIYHCIIATH MAaCCOBYIO JOJIIO BCOICCTBA B paCTBOPC

1.10

PUMEHSATHh €CTeCTBEHHO-HAYYHBIE METOJIbI MIO3HAHUS - HAOIO/ICHNUE,
U3MEpEHHe,  MOJCIMPOBAHME,  OKCIEPUMEHT  (pealbHbIA |
MBICJICHHBI)

[To Teme: "BaxHelne npeacTaBUTEIM HEOPTaHMIECKUX BEIIEeCTB"

2.1

pacCKpbIBaTb CMBICII OCHOBHBIX XHWMHWYCCKUX MMOHSITHH: OKCHunI,
KHCJIOTa, OCHOBAaHHUC, COJIb

2.2

ONPENENATh NPUHAMICKHOCTh BEIIECTB K ONPENEICHHOMY KJAcCy
COEIMHEHUI 1o hopmyIam

2.3

KJIaCCI/I(l)I/II_[I/IpOBaTI) HCOPIraHNYCCKHC BCIIICCTBA

2.4

XapakTepu30BaTh (OMUCHIBaTh) OOLIME XUMHUYECKHE CBOMCTBA
BEILLECTB PA3JIUYHBIX KJIACCOB, MOATBEPKAAsl ONUCAHUE MPUMEPaAMHU
MOJIEKYJIIPHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKIIMN

2.5

IIPOTrHO3UPOBATH CBOMCTBA BEICCTB B 3aBUCHMOCTH OT HX
Ka4C€CTBCHHOI'O COCTaBa, BO3MOXHOCTH IIPOTCKAHUA XHMMHYCCKHUX
HpeBpameHHﬁ B Pa3JIMYHBIX YCIIOBHUAX

2.6

CIENOBATh IMpaBUjaM MOJIb30BAaHUS XUMHYECKOM TIOCYAOM U
7a00paTOpPHBIM 00OpPYAOBAaHUEM, a TaKXe MpaBWiiaM OOpalleHUsl ¢
BCII[ECTBAMH B COOTBETCTBHU C HMHCTPYKIUSIMH TII0 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TIOJYYCHHIO W COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOJAa W KHUCIOPOJA), MPUTOTOBICHUIO
pacTBOPOB C ONPEAECICHHOW MacCOBOM JIOJIEd PACTBOPEHHOIO
BEIIECTBA, INTAHUPOBATH U MPOBOJIUTH XUMHUECKHE IKCIIEPUMEHTHI TI0
pacrmo3HaBaHWIO PACTBOPOB IIEJIOYEd U KHUCJIOT C TOMOIIBIO
WHUKATOPOB (JakMyc, peHondTarenH, METUIIOPaHK U IPyTHe)

2.7

IMPOBOJWTL PACUYCTLI IO YPAaBHCHUIO XUMHUYECKOU peaKnuun

[To Tteme: "llepmommueckuii 3axkoH u Ilepuonnueckas cucrema
xumudeckux osneMeHToB J[.M. MenneneeBa. CTpoeHHE aTOMOB.
XumMuueckas cBsi3b. OKUCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKIIAN "

3.1

PACKpBIBATh CMBICII OCHOBHBIX XUMHUYECKHX MOHATHH: PO aTroma,
QJIEKTPOHHBIN CJIOM aToMa, aToOMHas OpOWTalb, paguyCc aroma,
XAMHUYECKasl CBs3b, MOJSIPHAS W HENOJISIPHAs KOBAJCHTHAs CBSI3b,
AJEKTPOOTPULIATENILHOCTh, HWOHHAsi CBA3b, HMOH, KAaTHOH, AaHWOH,
CTETIEHb OKUCIICHUS

3.2

KJIaCCI/I(l)I/II_[I/IPOBaTB XUMHUYCCKHUEC 3JICMCHTHI
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3.3

OMKCHIBATh M XapaKTepu30BaTh TaOMM4Hy0 Gopmy Ilepmommueckoit
CUCTEMBbl XHMHYECKUX JJIEMEHTOB: pa3nyaTh TIOHATUS ''TIaBHAsS
noarpynmna (A-rpynma)" wu "mobounas mnoxarpynna (b-rpymnma)"”,
"maipie" u "0obIIMe" MepPHOIbI

3.4

packpeiBath cMmbich llepuommueckoro 3akona JI.JMI. Menneneesa:
JIEMOHCTPUPOBATh TOHUMAHUE MEPUOIUYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUYECKUX DJIEMEHTOB OT HUX mnoyioxkeHus B llepuonnueckoit
cUCTEME

3.5

COOTHOCUTh  O0O3HAYCHMS, KOTOpbIE WMEIOTCS B  Tabuuie
"Ilepuoauueckas cucreMa XUMHYECKHUX SJIEMEHTOB J.1.
MenpeneeBa" ¢ YHUCIOBBIMH XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XUMHUUYECKUX DJJIEMEHTOB (cocTaB M 3apsjn sjapa, oOllee YHCiIo
AJIEKTPOHOB U PacHpeieICHUE UX MO SJIEKTPOHHBIM CIIOSIM)

3.6

ONpENeNATh  CTENEHb  OKUCIEHUS  DJEMEHTOB B  OWHApHBIX
COCINHEHUAX

3.7

OIIpCACIIATL BHU] XUMHYECKOM CBSI3U (KOBaJICHTHaH u I/IOHHaSI) B
HCOPTraHNYCCKNX COCOAUHCHUAX

[IpoBepsiembie 37€MEHTHI coiepxkanus (8 Kiacc)

Kox

[IpoBepsieMblii 3JIEMEHT COJICPKAHUS

HepBOHaqaanLIe XUMHWYCCKHUEC ITOHATHUA

1.1

[Ipenmer xumuu. Ponp XMMUM B KU3HU 4YEJIOBEKa. XUMHUSI B CHCTEME HAYK.
Tena n BemecTBa. OU3NYECKUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSTHUE
BEIIIECTB

1.2

[TonsiTHe O MeTomax IO3HAHWS B XUMHH. UWCTBIE BEIIECTBA M CMECH.
CnocoOsI pazjeneHust cMeceit

1.3

ATOMBI W MOJICKYJIBI. Xumuueckue dJieMeHThl. CHMBOJBI XUMHYECKUX
OJICMCHTOB. HpOCTI)Ie H CJIO0XXHBIC BCIICCTBA. ATOMHO-MOJ’ICK}’J’IHPHOG YUCHHC

1.4

Xumuueckas ¢popmyra. BaJeHTHOCTh aTOMOB XMMUYECKUX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA ~ cocTaBa  BemiecTB.  OTHoOcUTeNbHas  aTOMHas  Macca.
OtHocuTenbHas MOJIEKyJsipHass Macca. MaccoBasg 1011 XHUMHUYECKOTO
3JIEMEHTA B COCAMHEHUUN

1.5

KomnuectBo BemectBa. Monbs. MossipHass macca. B3auMOCBsI3b KOJIMYECTBA,
Macchl M YHWCa CTPYKTYPHBIX €IWHHUII BemecTBa. Pacuersl mo dopmynam
XUMHUYECKUX COCAUHECHUN

1.6

du3nYecKkrue U XMMHUYECKUE SABJICHUS. XUMHUYECKas peaKuus U €€ IMPU3HAKH.
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3aKOH  COXpaHEHUs  MacChl  BEMIECTB.  XHWMHYECKHE  YPaBHEHUS.
Knaccudukanus  xuMudeckux  peakuuid  (COSAMHEHHS,  Pa3JI0KEHUS,
3aMeleHus, 0OMeHa)

1.7

XUMUYECKUN JKCIIEPUMEHT: 3HAKOMCTBO C XHWMHMYECKOM TIOCYIOH, C
npaBwiiaMd  paboThl B J1a0OpaTOpud M TOpHUEeMaMd OOpalleHus ¢
nabopaToOpHEIM 000PYI0OBAaHHEM, U3YUCHUE U ONMCaHNUEe (PU3NYECKUX CBOWCTB
00pa3oB HEOPTaHWYECKUX BEIIECTB, HAOMIOACHUE (Pr3ndecKux (IIaBICHUE
BOCKa, TasHUE JIbJa, paCTUpPaHUE caxapa B CTYyNKEe, KUIICHUE U KOHJCHCAIIMS
BOJbl) U XUMHUYECKUX (TOpEHUE CBEYH, NMPOKAIMBAHUE MEIHOW IMPOBOJIOKH,
B3aMMOJICUCTBHE MeEJla C KHUCJIOTOW) SIBIICHUW, HAONIOJEHUE W OIHUCaHUue
OPU3HAKOB TMPOTEKAaHUs XMMHYECKUX peakuuii (pas3jioxeHue caxapa,
B3aMMOJICUCTBHE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pasiioKeHHe
rugpokcuna wmeau (II) mpu  HarpeBaHuu, B3auMOJEWCTBHE Keje3a C
pactBopoM conu meau (II), u3yueHuwe cmocoOOB pazjpeneHus cmeceit (c
MOMOIIbI0  Maruurta, (QUIBTPOBaHHWE,  BBIIAPUBAHHUE,  JUCTHIUISIIMS,
xpomatorpadusi), TPOBEIECHUE OYUCTKU TMOBAPEHHOW COJIM, HAOIIOJCHUE U
OMHCaHWE pPe3yJbTaTOB TPOBEACHUS OIBITa, WUTIOCTPUPYIOUIETO 3aKOH
COXpaHEHUsI MaCChl, CO3/IaHUE MOEJIEH MOJIEKYJI (I1apOCTEPKHEBBIX )

Baxneiiume MNpCaACTAaBUTCIIN HCOPIraHUICCKUX BCIICCTB

2.1

Boznyx - cmech razoB. CocraB Bo3ayxa. Kuciopoa - ajieMeHT U mpocroe
BemecTBO. Haxoxaenue kuciopoja B npupojie, Pu3nyeckue U XUMHUIECKUE
cBoiicTBa (peakmuu ropenus). Oxcunsl. [Ipumenenue kucmopoma. CrocoObt
MOJIYYCHHSI KHUCIOpoAa B Ja0OpaTOpuM U MPOMBINIIEHHOCTH. KpyroBopoT
Kuciopoza B mpupoje. O30H - ajuioTporiHas MoauGUKaIUs KUCIopoaa

2.2

TeroBoit 3 dexT XUMUYECKOW peakIuu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- ¥ SHAOTEPMHUYECKHUE pEAKUUU. TOIIMBO: Yroib U METAaH. 3arpsi3HEHUE
BO3/lyXa, YCUJICHUE MapHUKOBOTO d(PeKTa, pa3pylieHue 030HOBOTO CIIOs

2.3

Bopopon - anemenT u nipocroe BemniectBo. Haxoxaenrne Bogopoia B mpupoe,
dbu3uYecKre M XUMHYECKUE CBOMCTBA, MPUMEHEHHUE, CIOCOOBI MOJYYEHUS.
Kwuciote! u com

2.4

MounsipHblii 00beM ra3oB. PacyeTsl 0 XUMUYECKUM YPaBHEHUSIM

2.5

®dusnueckne CBOWCTBA BOAbl. Boga kak pactBoputenb. PacTBOpEIL
Hacepimennbsie 1 HeHAChIIEHHBIE PACTBOPHBI. PaCTBOPUMOCTH BEIIECTB B BOJE.
MaccoBass 10ns BelIECTBA B PacTBOpE. XMMHYECKHME CBOMCTBA BOJIBI.
OcHoBanusi. Poib pacTBOpOB B MPUPOJAE U B KU3HU 4eaoBeka. KpyroBopot
BOJIBI B TMPUPOJAE. 3arps3HEHUWE MNPUPOAHBIX BoA. OxpaHa M OUYHCTKA
MPUPOIHBIX BOJ

2.6

Knaccudukanus wneopranmdeckux coeauHeHuit. Oxcuapl. Knaccubukarms
OKCHJIOB: coJieoOpasyromue (OCHOBHBIC, KHUCIOTHBIC, aM(OTEpHBIC) U
HecosieoOpasyromue. Homenknatypa okcuioB. Ou3nueckue U XUMHUYECKHUE
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CBONMCTBA OKCHUIOB. IlonydeHnne okcuaoB

2.7

OcHoBanusa. Krnaccuduxarnust OCHOBaHMIA: INETOYH U HEPACTBOPUMBIC
ocHoBaHusA. HomeHknatypa ocHoBaHuU. DPHU3HYECKHE U XUMHAYECKHE
CBONMCTBa OCHOBaHUU. [lonydeHne ocHOBaHUM

2.8

Kucnorel. Kimaccudpukanus kucinor. Homenkmarypa kucior. dusnyeckue u
XUMHUYecKue cBoMcTBa KuUciIOT. Pan aktuBHocTu MetauioB H.H. bexerosa.
[TonydeHnue KucioT

2.9

Comu. Homenknarypa coneil. @uznueckne U XMMHYECKUE CBOMCTBA COJICH.
[Tonyuenue coneun

2.10

I'eneTnyeckas CBSI3b MCKAY KilaCCaMM HCOPIraHNICCKUX COGI[I/IHGHI/Iﬁ

2.11

XAMUYECKHM DKCIIEPUMEHT: KAYECTBEHHOE ONPEACIICHUE COJACPKAHMS
KHCJIOPOJa B BO3/yXE, MOJyYEeHUE, COOMpaHNe, pACIIOZHABAHUE U U3YUYEHUE
CBOMCTB KHCJIOPOJ1a, HA0JII0IEHNE B3aUMOJECIHCTBUS BEIIECTB C KUCIOPOIOM U
YCIIOBHSI BOSHUKHOBEHHMS M MPEKpPALIEHUS TOPEHUS (ToXkapa), 03HAKOMJICHUE
c oOpa3llaMu OKCHUJIOB M OIHCAHHE HMX CBOWCTB, MOJIy4eHHE, cOOHMpaHue,
pacrio3HaBaHWE U U3YYEHHUE CBOMCTB BOAOpojAa (FOpEHHE), B3aUMOJCHCTBUE
Bogopona ¢ okcuaoM Mmenu  (II)  (BO3MOXXKHO — HWCHOJIB30BaHUE
BUJICOMATEPHUAIOB), HAOIIOJEHUE O0pa3loB BEIIECTB KOJMYECTBOM | MOIb,
UCCIIEJOBAaHUE OCOOCHHOCTEM  pacTBOPEHMs] BELIECTB C  PA3IUYHOU
PacTBOPUMOCTBIO, NPUTOTOBIEHUE PACTBOPOB C OINPEIACICHHOW MacCOBOM
J0JIE pacTBOPEHHOIO BEIECTBA, B3aUMOJEWCTBHE BOJBI C METAJIaMHU
(HaTpueM W KajblMeM) (BO3MOXKHO HCIOJB30BAHUE BHJICOMATEPHAIIOB),
ONpeJeNeHUe PAacTBOPOB KHUCIOT M IIENOYEH C TOMOIIBI0 HHAUKATOPOB,
UCCJIeI0BaHNEe O00pa3llOB HEOPTraHWYECKUX BEIIECTB PAa3IUYHbIX KIIACCOB,
HaOIOICHUE W3MEHEHUsI OKPACKM MHJIWKAaTOPOB B PACTBOPAX KHUCIOT M
niesnoyeil, n3yuenue B3aumojencteua okcuaa menu (II) ¢ pactBopom cepHoit
KHCIJIOTBI, KHUCJIOT C METajulaMH, peaklHil HeUTpaau3aluu, TMOoIyYeHue
HEpPacCTBOPUMBIX OCHOBAaHUW, BBITECHEHUE OJIHOTO MeTamia APYIHMM U3
pacTBOpa COJIM, PEUICHUE YKCIEPUMEHTAIBHBIX 3a]a4 1o teme ''Baxueime
KJIACChl HEOPTAHUYECKUX COCTUHEHUI"

ITepuonnueckuit 3axkoH u llepuoguueckas cucTeMa XMMHUYECKUX DJIEMEHTOB
JA.N. MenneneeBa. CtpoeHre aToMOB. XUMHUUYECKass CBsA3b. OKHUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIC PEAKLINU

3.1

[lepBpie TOMBITKH KIaCCHU(PHUKAIMU XUMHUYECKHX dJIeMEHTOB. [loHsATHE O
rpynmax CXOAHBIX DJIEMEHTOB (IEIOYHBIE W IIEJTOYHO3EMENIbHBIE METaJLIbI,
raJloreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3zyloT amOTepHbIE
OKCHJIBI ¥ TUAPOKCHUJIBI

3.2

Ilepnoanueckuii 3akoH. Ilepuoguueckass cucTeMa XMMHUYECKHX BJIEMEHTOB
HN.. MengeneeBa. KopoTkomepuonHas ¢ JJIMHHONEPHOAHAS (OPMBI
[lepuomnueckort cucrembl xumuueckux odiaemeHToB JI.M. MeHnneneena.
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Ilepnoner n rpynmnbsl. OU3NYECKUN CMBICT MOPSAKOBOIO HOMEpPA, HOMEPOB
IIeproa U TPyNIIbI JJIEMEHTA

3.3

Crpoenne aromoB. CocTaB aTOMHBIX siaep. M3oTonsl. DnekTponbl. CTpoeHue
ANIEKTPOHHBIX O00O0JIOYEK AaTOMOB MepBbIX 20 XHUMHYECKUX 3SJIEMEHTOB
ITepnomuueckon cucremsl .M. Menneneesa. XapakrepucTuKka XUMUYECKOTO
3JIEMEHTA M0 ero nonoxeHuro B [lepuognueckon cucreme /.M. Menneneena

3.4

3aKOHOMEPHOCTH HW3MEHEHUsl pajuyca aTOMOB XUMHUYECKHX 3JIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUX CBOMCTB IO TPYIIIAM M IEPUOAAM.
3nauenue [lepuognueckoro 3akoHa u [lepuonnyeckoit cUCTEMbl XUMUYECKUX
AJIEMEHTOB JUIsl pa3BUTHA Hayku W npakTtuku. .M. Mennenees - ydueHbIl u
IrpaXIaHUH

3.5

Xumuueckass cBsa3b. KoBajeHTHas (HOJ'I?IpHEUI u HGHOJ'ISIpHaH) CBA3b.
QHCKTPOOTPI/IHaTeJIBHOCTB XUMHUYECKHUX dJIEMEHTOB. MloHHAas CBA3b

3.6

CreneHn OKHUCJICHHA. OKMCIINTEIFHO-BOCCTAHOBUTEILHBIC PCaKIUU.
HpOHGCCBI OKHCJICHHUS ¥ BOCCTaHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIN

3.7

XVWMHYECKUI SKCHEPUMEHT: H3y4deHHe OOpa3lloB BELIECTB METAUIOB U
HEMETAJUIOB, B3aMMOJEUCTBUE THIPOKCHIA IIMHKA C pacTBOPAMU KHUCIIOT U
IIEJI0YEH, IIPOBEICHNUE OIBITOB, WILIIOCTPUPYIOIIHUX IPUMEPBI OKUCIUTEIIBHO-
BOCCTAHOBUTEJBHBIX PEaKuil (TOpeHUE, peakliuy pa3yioKeHUs, COETUHEHMS)

[IpoBepsiembie TpeOOBaHMS K pe3yJibTaTaM OCBOEHUSI OCHOBHOM
oOpazoBaTeabpHOM TporpaMmsbl (9 kiace)

Kon [IpoBepsiemble IpeAMETHBIE PE3YIBTATHI OCBOEHUSI OCHOBHOU

MIPOBEPSAEMOTO o0pa3oBaTenbHOM MPOrpaMMbl OCHOBHOT'O OOIIIETO 00pa3oBaHus

pe3ynbpTara

ITo Teme: "BemiecTBo U XuMHU4YecKas peakius"

pacKpbhIBaTh CMBICII OCHOBHBIX XHUMHUYECKHUX IIOHSATHH: pPacTBOP,
ANEKTPOJIUTHI, HEIJIEKTPOIUTHI, AJICKTPOJIUTHYECKAs] THUCCOLUAIIMS,
peakiMuy MOHHOro oOMEHa, KaTaJu3aTop, XMMHUYECKOe paBHOBECHE,
oOpaTUMbIe u HEoOpaTUMBbIe peakuuu, OKHCIIUTENIbHO-
BOCCTAaHOBHUTEIbHBIC  PCAKIMH,  OKHUCIUTEIb, BOCCTAHOBHUTEID,
OKHCIICHHE W  BOCCTAHOBJICHHE, aJIOTPOIHS, aM(pOTESPHOCTD,
XMMHUYECKass CBS3b  (KOBaJEHTHAs, WOHHAsA, MeTalJInuecKas),
KpHUCTAJNIMYECKasl PEIIeTKA, CIUIaBbI, CKOPOCTh XUMHYECKON PEaKIIUU

HITIOCTPUPOBATh B3daHMMOCBA3b OCHOBHBIX XHMMHYCCKHX MOHSITUN H
IMPUMCHATD OTH IIOHATHA IIPU OIIMCAHWU BCIICCTB U UX HpeBpaH_[eHI/If/'I

COCTaBJIATb YpPaBHCHMUA 3JI€KTpOJIHTI’I‘ICCKOﬁ Jucconuanmm KHCIIOT,
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LIEJI0YEd M COJIEM, IOJHBIE W COKPALICHHBIE YPaBHEHUS PEaKIUN
MOHHOT0 0OMeHa

1.4

PacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUi
MIOCPEACTBOM COCTaBJICHHS SJIEKTPOHHOTO OaiaHca STUX PEaKIIii

1.5

IMPOBOJAUTH PACYUCTHI I10 YPABHCHHIO XUMHYECKOM PCaKIU

[To Ttemam: "Hemetamnsl m ux coeaudeHus" u "Mertamwisl U UX
coequHeHud"

2.1

XapaKTePHU30BaTh (OMHMCHIBATH) OOIIUE U CreU(PHUIeCKIe XUMIUIESCKUE
CBOMCTBA MPOCTBIX U CIOXHBIX BEIECTB, MOJTBEPKIas ONMUCAHUE
npuMepaMH MOJIEKYJISIPHBIX U HOHHBIX YPAaBHEHUI COOTBETCTBYIOUIUX
XAMHUYECKUX PEaKIun

2.2

COCTAaBJIATb YPaBHCHUS pCaKHHﬁ, IMOATBCPKAAOIMUX CYIMICCTBOBAHUC
TE€HETUYECKOM CBS3HU MCKY BCUICCTBAMHU PA3JIMYHBIX KJIAaCCOB

2.3

IIPOrHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT UX CTPOCHUS,
BO3MOYKHOCTHU NPOTEKAHUS XUMHUYECKUX IPEBPALICHUN B Pa3IMYHbIX
YCIOBUSX

2.4

ClIeIOBaTh TMpaBWjaM TMOJb30BAHMS XUMHUYECKOW TMOCYJIONH W
7abopaTopHbIM 000PYJOBAaHMEM, a TaKXKe MpaBHIIaM OOpalleHUs C
BEI[ECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMH IO BBITOJHEHHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHHUIO U COOMPAHUIO
ra3o000pa3HbIX BEIIECTB (aMMHUaKa M YIJIIEKHUCIIOro ras3a)

2.5

MPOBOANTL PEAKIMH, TOATBEPKAAIONINEe KAueCTBEHHBIH COCTaB
Pa3IMYHBIX BEIECTB: PACMO3HABaTh ONBITHBIM IMYTEM XJIOPHI-,
Opomuna-, wuoaua-, KapOoHar-, ¢ocdar-, cuIMKaT-, Cyiabdar-,
TUAPOKCUI-UOHBI, KATUOHBI aMMOHHS, MOHBI M3yUYCHHBIX METAJIJIOB,
MIPUCYTCTBYIOIIKE B BOJHBIX PACTBOpPAX HEOPTaHMYECKUX BEIICCTB

[To Teme: "Xumus u okpy:xaromas cpena”

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XxuMHuueckux nousatui: [1/IK BemecTsa;
KOppO3Usl METAJLIOB

3.2

MPUMEHSTh OCHOBHBIC OIEpalldd MBICIUTEIIBHOU ESITEILHOCTH -
aHagu3 W CHUHTE3, CpaBHEHHE, O0O0OIIEHUE, CHUCTEMAaTHU3allUIo,
BBISIBJICHUC PUIUHHO-CIICCTBEHHBIX CBSA3CH - /I M3yUYCHUS CBOMCTB
BEIIECTB U XUMHUYECKUX PEaKIMil; €CTECTBEHHO-HAYYHBIE METO]IbI
MO3HAHUS - HAOJIOJICHUE, U3MEPEHUE, MOJICIIMPOBAHKE, DKCIIEPUMEHT
(peasbHBINA U MBICIICHHBIN )

[IpoBepsiembie 31eMeHTHI coaepxkanus (9 kiacc)
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Kox

[IpoBepsieMblii 3JIEMEHT COIEPIKAHUS

BemectBo n xumnueckas peakuus. [loBropenne

1.1

Ilepuognyeckuint 3akoH. Ilepuoanyeckass cucreMa XMMHUYECKHUX DIIEMEHTOB
H.1A. Menneneea. CrpoeHue aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU
CBOMCTB XMMHUYECKHUX JJIEMEHTOB IIEPBBIX TPEX IEPUOJOB, KAJINs, KaIbLUA U
UX COCOUHEHWH B COOTBETCTBUM C  IIOJIO)KEHHMEM  JJIEMEHTOB B
[lepnoguyeckon cucTtemMe U CTPOECHUEM UX aTOMOB

1.2

CrtpoeHue BemiecTBa: BUIbl XUMHUYECKOM CBSI3M. THIIBI KPUCTALTUYECKUX
pElIeTOK, 3aBUCHUMOCTbh CBOMCTB BEHIECTBA OT THUIA KPUCTAUIMYECKOU
pelIeTKH W BHUAA XUMHUYecKod cBsizu. Kiaccudukamuss u HOMEHKIATypa
HEOPraHWYECKUX BEIIECTB (MEXIyHapOJHash W TPUBHANIbHAS). XUMHYECKUE
CBOMCTBa BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJIacCaM HEOPTaHUYECKUX
COCMHEHU, TEHETUYECKasl CBSI3b HEOPTaHUUECKUX BEIIECTB

1.3

Krnaccudukanus XuMu4ecKuX peakuui Mo pa3inyHbIM MpU3HAKaM (110 YUCITY
U COCTaBY YYacTBYIOIMX B PEAKIMHM BEUIECTB, IO TEIJIOBOMY 3(deKTy, 1Mo
M3MEHEHUIO CTEIIEHEH OKUCICHUSI XUMUYECKUX AJIEMEHTOB, IO OOPATUMOCTH,
[0 YYacTHIO KaTaliu3aTopa). OK30- U DHAOTEPMHUYECKHE pEaKLuH,
TepMOXUMHUYECKHE YpaBHEHHUs. [IoHATHE O CKOPOCTU XUMHYECKOW pEaKIMU

1.4

ITonsarue 06 06paTI/IMI>IX u H606paTI/IMI>IX XUMHWYCCKHX PCAKIUAX. [IonsiTue o
ITFOMOI'CHHBIX MW TICTCPOICHHBIX PCAKIUAX. [lIonsiTHE O XHUMHYECKOM
PaBHOBCCHH. CDaKTopBI, BJIXAIOIIUC Ha CKOPOCTH XUMHYECKOM pPCaKinu "
IMOJIOKCHHUEC XUMHUUYCCKOI'O paBHOBECHUSA

1.5

OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC ~ PEAKIIUM,  DJICKTPOHHBIM  OallaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEILHON  peaknnu. CocTaBiaeHHE ypaBHECHHM
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEaKIUii C MCIOJIB30BAaHHEM METO/aa
AJICKTPOHHOTO OajaHca

1.6

Teopust 3IEKTPOAUTUIECKON AUCCOIUALNN. DIEKTPOIUTHI U HEIIIEKTPOIIUTHI.
Karnonsl, aHmoHbl. MeXaHU3M JIHCCOLMALIMM BELIECTB C Pa3JIUYHBIMU
BUJlaMU XuMHUYecKor cBsi3u. Crenenp aucconuanuu. CunbHbIE W ciaObie
ANEKTPONUTHL. Peakiiun WMOHHOTO OOMEeHa. YCJOBHUSI MPOTEKAHUS PEAKITUI
MOHHOTO OOMEHA, TIOJIHBIE M COKpAIlCHHbIC MOHHBIC YPAaBHEHUS PEaKIIUU.
CBoiicTBa KHCJIOT, OCHOBAaHWUW H COJICM B CBETE MPEJACTaBICHUN 00
AJIEKTPOJIMTUYECKON aucconanuv. KadyecTBEHHbIE pEakIMu Ha HWOHBI.
[TonsATHE 0 TUOPOIU3E COJIEN

1.7

XHUMUYECKHI SKCIEPUMEHT: O3HAKOMJIEHHE C MOJENISAMHU KPUCTAJUIMYECKUX
PEIIEeTOK HEOPTraHMYECKUX BEIIECTB - METAIOB U HeMeTauioB (Tpaduta u
anmasa), CJIOKHBIX BEIIECTB (XJIOpUJa HATPHs); UCCIEIOBAHUE 3aBUCUMOCTH
CKOPOCTH XHMHUYECKOW PEAKIMU OT BO3ACHCTBUS Pa3IUYHBIX (HAKTOPOB;
UCCJIEIOBAHUE  BJIEKTPONPOBOJAHOCTA  PAcTBOPOB  BEILECTB, Ipollecca
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JTUCCOLMALIMM  KUCIIOT, IIeJo4eil M cojied (BO3MOXKHO HCIOJIb30BAHUE
BHUJICOMATEPHUAIIOB); TPOBEJICHUE OIbITOB, WUIIOCTPUPYIOIIUX TMPUIHAKU
NPOTEKaHUsl peakiuuii MOHHOro oOMeHa (00pa3oBaHHE OCaJKa, BBIJCICHUE
raza, oOpa3oBaHHWE BOJbl); OIBITOB, WUIIOCTPUPYIOIIUX  ITPUMEPHI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX peakuuin (ropenue, peakuu
Pa3NIOKEHMsI, COEIUHEHHUA); PaClO3HABAHHE HEOPraHMYECKUX BEIIECTB C
MOMOIIBI0 KAYECTBEHHBIX PEAaKIUK HA UOHBI, PEIICHHE IKCIIEPUMEHTATbHBIX
3aaa4

Hewmeranne u ux COCIMHCHUA

2.1

OOmrast xapakTepucThka TrajgoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKkTepHbIe CcTeneHn okucieHus. CtpoeHue u (U3UYECKHE CBOMCTBA
MPOCTBIX BEIIECTB - TAJIONCHOB. XMMHUYECKUE CBOMCTBA HA MPUMEpE XJIopa
(B3aMMOJEHCTBHE C METAJJIaMU, HEMETaJUIAMH, IIEJI04YaMHK). XIOPOBOAOPO/I.
ConsHast KuUCIOTa, XUMHUYECKHE CBOMCTBA, IIOJYyYEHHE, IPUMECHECHHUE.
JlelicTBHEe XJ0pa MW XJIOPOBOJOPOJA HA OpPraHU3M 4YejaoBeKa. Baknenine
XJIOPUBI U UX HAXOKAECHUE B IPUPOAC

2.2

OO6mass xapaktepucThka 371eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHbIe CTemeHu okucieHus. CrtpoeHne u (u3HUECKHE
CBOMCTBA TPOCTBIX BEUIECTB - KHUCIOpOJAa M Cepbl. AJIIOTPOIIHBIE
MoIUM(pUKAIMA ~ KHUCIOpOJa M cepbl. XHUMHYECKHE CBOICTBa  CEpBHI.
CepoBoniopoJ, cTpoeHue, (pusmueckue M XUMHUECKHe cBoicTBa. OKCHIbI
Cepbl KaK IMpPEACTAaBUTEIM KUCIOTHBIX OKcuaoB. CepHas KHCIOTa,
¢usnyeckue M XUMHUUYECKHE CBOMCTBa (00IIME Kak IMpeacTaBUTENs Kiacca
KUCIIOT W crenududeckue). XUMHUYECKHUE PEaKIMH, JIeKalue B OCHOBE
IPOMBILIEHHOTO c1ioco0a moxy4eHus cepHoit kuciotsl. [Ipumenenne. Conun
CEpHOH KHUCIIOTHI, Ka4eCTBEHHAs peakius Ha cyibdaT-uoH. HaxoxaeHue
Cepbl U €€ COSAMHEHUN B MpUpoje. XUMHUYECKOE 3arpsi3HEHNE OKPYKaromen
CpeIbl COSAMHEHUSMHU Ccepbl (KUCIOTHBIC OO, 3arpsA3HEHHE BO3AyXa U
BOJIOEMOB), CITOCOOBI €r0 MPEIOTBPAILICHUS

2.3

O6mrast xapakTtepuctuka 3meMeHToB VA-rpynmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCICHHS. A30T, pPACHPOCTPAHEHHE B
npupozae, (Gusmyeckue M XUMUYecKHe cBoicTBa. Kpyroopor azora B
npupoae. AMMUak, ero (pU3M4eCKue U XMMUYECKHE CBOMCTBA, MOJIyYeHUE U
npumeHeHue. Coild aMMOHUSA, UX (PU3MYECKUE U XHUMHUYECKUE CBOMCTBA,
npuMmeHeHue. KauecTBeHHas peakiys Ha MOHbl aMMOHUS. A30THas KUCIOTa,
ee TMojiydeHue, (Quznueckue W XUMHUYECKHE CBoOMcTBa (OoOmIue Kak
MIPEACTaBUTEINSI KJlacca KUCTIOT U crienuduaeckue). Mcnons3oBanue HUTPATOB
U CcoJied aMMOHHS B KadyeCTBE MHHEPAIbHBIX YyIOOpeHMid. XUMHUUYECKOE
3arpsi3HEHHE OKPY’KAOLIEH Cpelbl COEUHEHUSMH a30Ta (KUCJIOTHBIE JOK/IH,
3arpsi3HEHHE BO3/1yXa, IOYBBI U BOJOEMOB)

2.4

docdop, amnorponnsie Mmogudukamu pochopa, pusnueckue U XUMHUUECKHUE
ceorictBa. Oxcun dochopa (V) u dochopHas kucinora, (unyeckue Hu
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XUMUYECKHUE CBOWCTBa, mosrydeHue. Vcmonb3oBanue QocdaroB B KadecTBe
MUHEPATBHBIX YI0OpEHUN

2.5

Obmas xapakrepuctuka 3rmeMeHToB [VA-rpynmbel. OcoO0eHHOCTH CTPOCHHS
aTOMOB, XapakTepHbIE CTENEHH OKUCICHHUS. YTIIEpOJ, aUIOTPOIHBIC
Moau(UKaIK, pacnpocTpaHEHHE B MPUpPOAE, (PU3MUECKHE M XUMHUYECKHE
cBorictBa. Ancopouus. Kpyrosoport yriepoaa B mpupojie. OKcuibl yriepoaa,
ux (u3nuecKkue U XMMHUYECKHE CBOICTBa, JACHCTBHE Ha >KUBbIE OPraHU3MBI,
MOJIyYCHHE W TPUMEHEHHE. ODKOJOTMYECKHUE TMpPOOJIEMbl, CBSI3aHHBIE C
okcuaom yriepona (IV); rumoresa rino0albHOTO TOTEIJICHHUS KJIMMATa;
NapHUKOBBIN 3¢ dekr. YrompHas KuCIOTa U €€ COJIM, WX (PHU3UYECKHEe U
XUMHYECKHE CBOMCTBA, MOJTY4YCHHE W MpHMEHEeHHe. KadecTBeHHasl peakius
Ha KapOoHar-moHBI. lcmonb3oBaHWE KapOOHATOB B OBITY, MEIUIIMHE,
IPOMBIIIEHHOCTH U CEJIbCKOM XO03sICTBE

2.6

ITepBoHavabHBIC TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHEHUSIX
yriepojaa (MeTaH, 3TaH, 3TWJIEH, alleTWICH, 3TaHOJ, TIJIMIEPUH, YKCyCHas
kuciora). MIX coctaB m xumuueckoe crpoeHue. [loHsTHE 0 OHOJOTrHYECKH
BOXHBIX BEIECTBAX: JXMpax, OCNKax, YyIrjieBoJaX - U WX POJU B KU3HHU
yeJioBeKa. MarepuaibHOE €IMHCTBO OPraHUYECKUX W HEOPraHUYECKUX
COCJIMHCHUH

2.7

Kpemuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJyYCHHUE H
npuMeHneHue. CoerHEHUs KpeMHHsl B npupoje. OOmue nmpeacTaBieHus 00
okcuze kpemuus (IV) u kpeMaueBoi kuciore. CUIIMKAThl, KX UCIIOJIb30BAHUE
B OBITYy, MEIUIHMHE, NPOMBIIIICHHOCTH. BaXHEHWIIHe CTPOUTEIbHBIC
MaTepualbl: KepaMHuKa, CTEKJIO0, IIEMEHT, OeTOH, jkeiie300eToH. [IpoGiemsr
0€30I1aCHOT0 MCIOJIb30BAHHUS CTPOMTEIBHBIX MAaTEPHAIIOB B TTOBCEIHECBHOM
KU3HU

2.8

XUMUYECKUI SKCIIEPUMEHT: U3y4YeHHE 00pa3ll0B HEOPraHMUECKUX BEILECTB,
CBOWCTB COJITHOW KHMCJIOTBI; IPOBEACHNUE KAUECTBEHHBIX PEAKLIUM HA XJIOPHUJI-
MOHBl W HAOJIOJICHUE TPU3HAKOB WX MPOTEKAHUS; OMBITHI, OTPaKAIOIIHE
¢usznyeckue M XUMUYECKHE CBOWCTBA TaJIOTEHOB W UX COEIUHEHUH
(BO3MOHO MCITOJIb30BAaHUE BUIEOMATEPUAJIOB); O3HAKOMJIEHHE ¢ 00pa3amMu
XJOpUI0B (TaJOr€HUJIOB); O3HAKOMJICHME C oOOpa3liaMu cepbl H €€
COEIMHEHUSIMU (BO3MOYKHO HCIIOJIb30BAHUE BUAEOMATEPUATIOB); HAOMIOACHHUE
npolecca oOOyTIMBaHUs caxapa MoJ ACHCTBUEM KOHIIEHTPUPOBAHHOMN CEpHOI
KHUCJIOTBI; U3yYE€HUE XMMHUYECKUX CBOMCTB pa30aBIECHHOW CEpHON KUCIOTHI,
OPOBEICHUE KAUYEeCTBEHHOW peakuuu Ha cyiabhaT-uoH | HaOJII0JeHUE
IpU3HaKa ee MPOTEKAHUS; O3HAKOMJICHHE C (PU3NYECKUMU CBOMCTBaMH a30Ta,
docdopa u ux coenuHeHHU (BO3MOXXHO HMCIOJIH30BAHUE BUICOMATEPUATIOB),
oOpasmamu a30THBIX U (pochopHBIX ymoOpeHwil; moiaydeHue, cobupaHue,
pacrio3HaBaHHE U W3YYEHHE CBOMCTB aMMHMaKa; MPOBEACHUE KAaUECTBEHHBIX
peaknuii Ha WOH aMMOHHMS W (ocdar-HOH W U3yYEHHE TPU3HAKOB UX
MIPOTEKAHUs, B3aMMOACHUCTBUE KOHLICHTPUPOBAHHOM Aa30THOM KHCIIOTHI C
MEJbI0 (BO3MOXXHO HCIIOJIb30BAHUE BHUAEOMATEPUAIIOB); U3YUEHUE MOJEIIEH
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KPUCTAJUTMYECKUX PENIETOK aiMasa, rpadura, QysuiepeHa; 03HaKOMIICHHUE C
MPOIIECCOM aJICOPOITMU PACTBOPECHHBIX BEIIECTB aKTUBHPOBAHHBIM YTJIEM U
YCTPOMCTBOM TIPOTHBOTA3a; IIOJyYCHHE, COOUpaHHUe, paclio3HaBaHHUE W
W3Y4YEHHUE CBOMCTB YIJICKHMCIIOTO Ta3a; MPOBEJACHUE KAYECTBEHHBIX PEaKIIUil
Ha KapOoOHAT- M CWIMKAT-UOHBI M HM3y4YCHHE IPHU3HAKOB HX IPOTCKAHUS,;
O03HAKOMJICHHE C TIPOAYKIIMEH CHJIMKATHON IPOMBIIIJIEHHOCTH; pEIICHUE
OKCIIEPUMEHTANIbHBIX 3a7ad 1o TeMme "BakHeHue HEMeTalIbl U HUX
coenquHeHud"

MerTaibl ¥ UX COCIUHCHUA

3.1

OO1mast xapaKTepUCTHKA XUMHUECKUX AJIEMEHTOB - METAJJIOB HA OCHOBAaHHUH
X nonoxkeHus B llepuonnueckon cucremMe XMUMUYECKMX 3ieMeHToB JI.U.
MengeneeBa u crtpoeHuss atomoB. CTpoeHMe MeTamoB. Meranueckas
CBS3b M METAJUIMYECKAs KPUCTAJUIMYECKAs PELIETKA. DJIEKTPOXUMHUYECKHI
PAI HAPSDKEHU METAIIIIOB

3.2

duznyueckre W XUMHYECKHE CBoiicTBa MeTauioB. OOmme crnocoObl
noJTydeHus: MeTauioB. [IoHSATHE 0 KOPPO3UH METAJIOB, OCHOBHBIE CIIOCOOBI
3alIUTHI UX OT Koppo3uu. CIuiaBbl (CTajib, YyryH, JIOPATIOMHUHHN, OpoH3a) U
UX MMPUMEHEHHE B OBITY U TPOMBIIIJICHHOCTH

3.3

[lenounbie MeTauibl: MojoxkeHue B [lepuoguyeckoid cucteMe XMMUYECKUX
aneMmeHTOB /[.1. MeHneneeBa; CTpOEHHE UX aTOMOB; HAXOXKJICHUE B IPUPOJIE.
duznyeckue M XUMHUYECKHE CBOHCTBa (Ha NpUMEpEe HATpUs U Kajaus).
OKcuapl U TUAPOKCUIBI HATpUs U Kanus. [I[puMeHeHne meaouHbIX METAIIIOB
U UX COEIMHEHUMN

3.4

[[lenouyno3eMebHbIE METaJUIbl MarHuid W KajJdbIMM: TIOJOXKCHHE B
[Tepuoanueckoit cucreme xumudeckux odnaemeHTtoB J[[.M. Mennaeneena;
CTPOEHHUE UX aTOMOB; HaXO0XJEHWE B npupoje. Ou3nyeckue u XUMHAYECKUE
CBOMCTBA MarHus W Kalblusg. BaxHeWmme coeauHEeHHsS KalbIus (OKCHI,
TUAPOKCU]I, COJN). XKECTKOCTh BOJIbI M CIIOCOOBI €€ YyCTPaHEHUs

3.5

AJroMuHUN: TIoN0keHue B [lepnoanyeckoit cuCTeEMe XMMUYECKUX 3JIEMEHTOB
J.1. Menpaeneesa; cTpoeHUE aTOMa; HAXOXKAeHUE B pupoje. duznueckue u
XUMUYECKUE CBOMCTBAa allOMUHHUS. AMQOTEpHbIE CBOWCTBA OKCHAA U
TUAPOKCUIA ATFOMUHUS

3.6

Kenezo: monoxkenne B Ilepuoandeckol CUCTEME XUMHUYECKHX 3JIEMEHTOB
JI.. Menneneea; cTpoeHue aTroMa; HaxoxaeHue B npupozae. dusnyeckue u
XUMUYECKUE CBOMCTBaA kene3a. OKcuabl, THAPOKCUIbl U conu xenesza (I11) u
xenesa (I1I), ux cocras, cBOWCTBa U MOTYUYEHUE

3.7

XUMUYCCKHN OSKCIEPUMEHT: O3HAKOMJICHHE C O0Opa3laMi METAJIOB M
CIUTABOB, WX (PU3WYECKUMH CBOWMCTBAMH, W3YUCHUE PE3YJIbTATOB KOPPO3UHU
METAJJIOB (BO3MOXXHO MCIIOJIb30BAaHHE BHJICOMATEPHUAIIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUSl OKCHJIAa Kajblldd W HAaTpus C BOJAOH (BO3MOXKHO
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MCIIOJIh30BAaHNE BUCOMATEPUATIOB); UCCIEIOBAHNE CBOMCTB YKECTKOWU BOJIBI;
mpoiecca TOpPeHHs Kejne3a B KHCIOpoae (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPUATIOB); MPU3HAKOB TMPOTEKAHUS KAaYeCTBEHHBIX pEaKIuid Ha
MOHBI (Mar"us, KaJiblus, allOMUHUS, [TUHKa, jxene3a (II) u sxenesza (III), meau
(IT); HaGnrogeHne W OMUCaHUE MPOIIECCOB OKPAIMBAHMS TUIAMEHH HMOHAMHU
HATpHsl, KU U Kaiublusg (BO3MOXHO HCIIOJIb30BAaHUE BUECOMATEPUATIOB);
uccienoBanue am(GOTEPHBIX CBONCTB TUAPOKCHIA ATIOMUHUS U TUIIPOKCUIA
[IUHKA; peIlIeHHEe dKCIEPUMEHTAIBHBIX 3a/1a4 1o Teme "BakHelme MeTasuibl
U UX COeIUHEHU"

4 XUMHS M OKpY>Karomias cpea

4.1 |HoBble MaTepuasibl U TEXHOJIOTHH. BellecTBa U Marepuaisl B OBCEIHEBHOM
’KU3HU 4€JI0BEKa. XUMUS U 30pPOBbE. be3omacHoe UCI0Ib30BaHNE BELIECTB U
XUMUYECKUX peakuuil B ObITy. [lepBas moMouis Mpu XUMHUYECKUX OXOTax U
OTPABJICHUAX

4.2 |OCHOBBI  JKOJOTMYECKOH  TPAaMOTHOCTH. XHMHYECKOE  3arps3HCHHE
okpyxaromend cpeasl [IJIK. Ponb XuMuum B pEHICHUH 3KOJIOTHYECKHUX
npobsem. IIpupoHble HCTOYHUKH YTIEBOAOPOAOB (Yroiib, IPUPOAHBINA Ta3,
HEe(Tb), IPOIYKTHI KX NMEPEPAOOTKHU, UX POJIb B OBITY U IPOMBIIIIEHHOCTH

4.3 | XUMHUYECKHI OKCIEPUMEHT: H3yuyeHHE O0O0pasloB MaTepualioB (CTEKJIO,
CIUTIaBbl METAJJIOB, TOJIUMEPHBIE MATEPHAIIBI)
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MEPEYEHDb (KOJUDPUKATOP) TIPOBEPSIEMbBIX TPEGOBAHUN K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
MMPOI'PAMMBbI OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA U DJIEMEHTOB
COJAEPKAHMUSA 10 XUMHUHN
JI1st mpoBeieHHsI OCHOBHOI'O TOCYJJapCTBEHHOT0 K3aMeHa 1o xumuu (ganee — OI'D no
XUMHH) UCHOJB3yeTCsl IMepeueHb (Koau(puKaTtop) NpoBepsieMbIXx TpeOOBaHUM K
pe3ysibTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTeIbHOW MPOrpaMMbl OCHOBHOTO OOILEro

06p&30BaHI/IH H 3JICMCHTOB COACPIKAHUA.

[Tposepsiembie Ha OI'D 0 XUMuK TpeOOBAHUS

K pe3yJibTaTaM OCBOEHHS OCHOBHON 00pa30BaTeIbHOM IPOTrPaMMBbI

OCHOBHOTO 00111eT0 00pa30oBaHuUs

Kon
IPOBEPSIEMOTO
TpeOoBaHUs

[IpoBepsiembie TpeOOBaHMS K TPEAMETHBIM PE3yJIbTaTaM 0a30BOTO
YPOBHSI OCBOEHHUS OCHOBHOM 00pa30oBaTEIbHON MPOTrpaMMbl OCHOBHOTO
oOmiero oopazoBanus Ha ocHoBe OI'OC

1

IIpencrasienue:

1.1

O TO3HAaBa€MOCTH SIBJICHUW MPUPOJBI, TNOHUMAHUE OOBEKTUBHOMN
3HAYMMOCTHM OCHOB XHWMHYECKOW HAyKH Kak O0JIACTH COBPEMEHHOTO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOIIed KyJIbTypbl M NPAKTUYECKOU
NESATEIbBHOCTH YEJOBEKAa B  YCIOBUSAX COBPEMEHHOrOo OOILECTBa;
ITIOHMMAHHUE MECTa XUMUHU CPEIU APYTUX €CTECTBEHHBIX HAYK

1.2

0 HAy4YHBIX MCTOAaX IIO3HAHHWA, B TOM YHUCIIC ISKCIICPUMCHTAJIbHBIX H
TCOPECTUUCCKUX METOdax HCCICAOBAHU BCIICCTB )51 N3Yy4YCHUA
XUMHUYCCKHUX peaKHHﬁ; YMCHHC HCIIOJB30BaTh MOJCIN AJIA 00BICHEHUS
CTPOCHHUS aTOMOB N MOJICKYJI

1.3

o chepax mpodeccuoHaIbLHON NEATEIBHOCTH, CBSI3aHHBIX C XUMUEH U
COBPEMCHHBIMH  TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JOCTHKCHUSIX
XUMUYECKON HAyK{, YTO IIO3BOJUT OOYYArONIUMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoelt Oyayiiei mpodecCuOHATBHON AESTEILHOCTH U
c/eNiaTh OCO3HAHHBIN BHIOOP XMMHHU KaK NMPO(HIBHOTO MpeameTa MpH
nepexo/ie Ha YPOBEHb CPeIHEro o0Iiero oopasoBaHus

Brnanenne cucTeMONM XUMHUYECKMX 3HAHWUM M YMEHHE MNPUMEHATH
CUCTEMY XMMUYECKUX 3HAHHM, KOTOpPAasi BKIIFOYAET:

2.1

BOKHEUIINE XHUMUYECKHE TMOHATUSA: XHMHUYECKUH DIIEMEHT, aToM,
MOJIEKYJIa, BEUIECTBO, IMPOCTOE U CII0)KHOE BEIIECTBO, OAHOPOJHAS U
HEOJHOPOJIHASL CMECh, OTHOCUTEIIbHBIE aTOMHAsI U MOJIEKYJISIPHASI MAacChl,
KOJIMYECTBO BEIIECTBA, MOJb, MOJIApHAs Macca, MOJISIPHBIA 00beM,
OKCHUJ], KHCJIOTa, OCHOBAaHHE, COJIb (CpedHsisl), XUMHUUYECKas peakius,
peaKlMy COEIMHEHHUS, PEaKIUU Pa3IoKEHUs, PpPEaKIUH 3aMEeIleHuUs,
peakuuu oOMeHa, TeraoBor AP (EKT peakuu, 3K30- U SHAOTEPMHUUECKUE
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peaKkiuu, pacTBOp, MaccoBas JO0JIsI XUMHYECKOTO DJIEMEHTa B
COEIMHEHNN, MACCOBAs J10JIs U MPOLEHTHAs KOHILEHTPAIUs BEIIECTBA B
pacTBope, AIpO aToMa, 3JIEKTPOHHBIM CJION aroma, aTOMHas OpOUTAaIb,
paguyc aToma, BaJ€HTHOCTb, CTENEHb OKHMCIICHHs, XMMHUYECKas CBS3b,
IEKTPOOTPHULIATEIBHOCTb, MOJSPHAS. U HENOJISIPHAs KOBAJICHTHAS CBA3b,
VOHHAsi CBsI3b, METAJUIMYECKass CB3b, KPHUCTAUIMYECKAs pEIIeTKa
(aToMHasi, HMOHHAs, METAJUIMYECKas, MOJIEKYJSIpHas), HOH, KATHOH,
AHUOH, JIEKTPOJMUT U HEDIIEKTPOJIUT, JIEKTPOJUTHUECKAS TUCCOLMALIN,
peakuMu  HOHHOIO  OOMEHa,  OKHUCIMTEIbHO-BOCCTAHOBHUTEJIBHBIE
pEeaKkIuu, OKACIUTENIb U BOCCTAHOBUTEIb, OKHCIIEHUE U BOCCTAHOBIICHUE,
AIIEKTPOJIN3, XMUMHUYECKOE paBHOBECHE, OOpaTUMble W HEOOpaTUMBbIE
peaKkIuu, CKOPOCTh XMMUYECKOW peakuuu, katanusarop, [IJ1K, koppo3us
METaJUIOB, CILIABBI

2.2

OCHOBOIIOJIaraloIMe 3aKOHbl XWUMHUM: 3aKOH COXPAHEHHUSI Macchl,
nepuoanueckuil 3akod [[.MI. MenneneeBa, 3aKOH OCTOSIHCTBA COCTABA,
3aKOH ABOraapo

2.3

TCOPHUHN XUMHU: ATOMHO-MOJICKYJISIpHAs TCOPH, TCOPpHUA
BJIGKTPOJII/ITI/I‘-ICCI(Oﬁ AUuCConuann

BHaI[CHHe OCHOBaMH XHUMHYECKOU I'PaMOTHOCTH, BKJII-O‘-I&I-OHIGﬁl

3.1

YMEHUE NPABUIBHO HCIIOJB30BAaTh M3YUYEHHBIE BEIIECTBA U MaTepHUabl
(B TOM 4mcIlie MUHEpAJIbHBIE YIOOPEHUs, METAIUIbI U CIUIaBbl, TPOTYKTHI
nepepaboOTKM  NPUPOAHBIX  MCTOYHUKOB  YIIIEBOAOPOAOB  (yris,
OpUPOAHOrO ras3a, HepTH) B OBITYy, CEIbCKOM XO35MCTBE, Ha
MPOU3BOJICTBE M MOHMMAHHME 3HAYEHUS >KUPOB, OEIKOB, YIIIEBOJOB IS
OpraHu3Ma 4YeJOBEKAa; YMEHUE NPOTHO3UPOBATH BIIMSHUE BELIECTB M
XUMHUYECKUX MPOLECCOB HAa OPraHu3M YeJIOBEKa M OKPYXKAIOIIYIO

IIPUPOAHYIO CPCaY

3.2

YMEHUE HUHTErpupoBaTh XHMHYECKHE 3HAHHUS CO 3HAHMSIMHU JPYTUX
y4€OHBIX MPEAMETOB

3.3

HaJM4Me OmbITa pabOThl C PAa3IMUYHBIMU MCTOYHMKAMU WH(OpPMALUU IO
XUMUU (HaydyHass W HAay4YHO-TIOMYJIApHAas JIUTEpaTypa, CJOBapH,
CIIPABOYHUKH, HHTEPHET-PECYPCHI)

3.4

yMeHue OOBEKTHBHO OIEHMBATh WMH(POPMAIMIO O BEIIECTBAX, HX
MPEBPAIICHUSIX U MPAKTUYECKOM NMPUMEHEHUM U YMEHHE HCHOJIb30BaTh
ee JJIs pelieHns y4eOHO-TT03HaBaTebHbIX 3a/1a4

Bnajenre ocHOBaMU MOHSTUHHOTO anmnapara ¥ CUMBOJIMYECKOTO SI3bIKa
XUMUU JUIsI COCTaBICHUS (POPMYJT HEOPTaHUYECKUX BEIIECTB, YPaBHEHUN
XUMHUUYECKUX Peakinii; ocHoBamMu xuMuueckoil HomeHknatypsl (IUPAC
Y TPUBHUAIIBHOM )

5

YMeHne OOBSCHATH CBSI3h MOJIOKEHUS diemMeHTa B I[lepmommueckoit
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CUCTEME C YHUCJIOBBIMH  XapaKTEPUCTUKAMH CTPOCHHS  aTOMOB
XUMUYECKAX DJIEMEHTOB (COCTaB W 3apsan sapa, oOImiee Yucio
AJIIEKTPOHOB), paCIpE/eiCHHEeM JJIEKTPOHOB IO  JHEPreTHUYECKUM
YPOBHSIM aTOMOB TE€PBBIX TPEX MEPUOJIOB, KAJIMS U KAJIbIIUS

6 [IpencraBneHne 0 MEPUOAMYECKON 3aBUCUMOCTH CBOWCTB XHUMHUYECKUX
JIEMEHTOB (paJyC aToma, »dJIEKTPOOTPHUIATEIIBHOCTH), MPOCTHIX U
CIIOHBIX BEIIECTB OT TIOJIOKEHHUS »dJIeMeHTOB B Ilepuomnyeckoit
cuctemMe (B MajbIX MEPUOJIaX U TJIABHBIX MOJIPYIIAX) U 3JIEKTPOHHOTO
CTpOEHUS aToma

7 Ymenne kinaccuuuupoBarth:

7.1 XUMHUYECKHUE JIEMEHTBI

7.2 HEOPTraHUYECKHE BEIIECTBA

7.3 XUMUYECKUE PEaKIU

8 YMeHue onpenensiTh:

8.1 BaJICHTHOCTh M CTETICHb OKHCIICHUS XUMUYECKUX DJIEMEHTOB, 3aps]l HOHA

8.2 BHUJT XUMHUYCCKOH CBS3M W THUI KPUCTAUIMUECKOW CTPYKTYpHl B
COCTMHECHUSX

8.3 XapaKTep Cpeibl B BOJHBIX PACTBOPAX BEHIECTB (KUCIOT, OCHOBAHUH)

8.4 OKHUCIIUTEIIb U BOCCTAHOBUTEIb

9 YMeHne xapakTepu30BaTh (GPU3UICCKHUE U XUMHYECKUE CBOMCTRA!

9.1 MPOCTHIX BEHIECTB (KUCIOPO/I, 030H, BOJOPO/, Tpadut, aiMas, KpeMHHUIA,
azot, d¢ocdhop, cepa, XJOp, HATpWUM, Kalaui, MarHui, KaJblUi,
AJTIOMUHHI, KeJ1e30)

9.2 CJIOHBIX BEIIECTB, B TOM YHUCJIE UX BOJHBIX PACTBOPOB (BOja, aMMHAK,
XJIOPOBOJOPOJI, CEPOBOIOPOJI, OKCUABI U TUIAPOKcHU bl MeTaioB I - A
rpymnmn, anomunus, meau (I1), uunka, xenesa (II u I1I), okcunapl yraepoaa
(IT u IV), xpemuus (IV), azora u dochopa (Il u V), cepsr (IV u VI),
CEepHMCTasl, CEepHas, a30TucTas, a3oTHas, ¢dochopHas, yroiabHasd,
KpEMHHEBasi KUCI0TA U UX COJIN)

9.3 MIPOTHO3UPOBATh M XapaKTEPHU30BaTh CBOMCTBA BEIIECTB B 3aBUCHUMOCTHU
OT UX COCTaBa M CTPOCHMUS, IPUMEHEHUE BEIIECTB B 3aBUCHMOCTH OT UX
CBOMCTB, BO3MOXKHOCTh TMPOTEKAHUS XHMHUYECKHUX TIPEBPAIICHUN B
Pa3INYHBIX YCIIOBUSIX

10 YMeHHe COCTaBJsTh MOJICKYJSIPHBIE U MOHHBIC YpaBHEHUS PEAKIUU, B

TOM 4YHCIJIC:
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10.1

peakiuii HOHHOTO OOMEeHa

10.2 OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIX PEaKIUi

10.3 WUTFOCTPUPYIONTUX XUMUYECKHE CBOMCTBAa M3YYEHHBIX KJIAcCOB (TPYIII)
HEOPTaHUYECKUX BEIIECTB

104 MOATBEPKIAIONINX TEHETUIECKYIO B3aUMOCBS3h MEXKTY HUMHU

11 YMeHune BBIYUCIIATH (IPOBOJIUTH PACUETHI):

111 OTHOCUTEJIBHYIO MOJIEKYJSIPHYI0O M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JI0JIF0 XUMHUYECKOTO JIeMEHTa B COeTMHEHUN

11.2 MacCOBYIO JOJIIO BEIIECTBA B pacTBOPE,

11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00bEM ra3oB

11.4 0 YypPaBHEHUSIM XUMUYECKUX pEAKIM U HaxOJUTh KOJIUYECTBO
BEIECTBA, 00bEM U MACCy PEareHTOB WM MPOIYKTOB PeaKkliuu

12 Bnanenue (3HaHue OCHOB):

12.1 OCHOBHBIMH METOJ[aMU HAay4YHOTO TO3HaHUs (HAOIIOJICHUE, U3MEPEHUE,
AKCIIEPUMEHT, MOJCIIMPOBAHUE) TIPH M3YUYCHUH BEIICCTB U XUMUYCCKUX
SBJICHHUI;, yMeHHE CHOPMYIUPOBATH MPOOIEMYy U MPEIJIOKUTh MyTH €€
pereHus

12.2 O0e3omacHOM pabOThl C XHWMHYECKHMMH BEUIECTBAMHU, XHMHUYECKOU
MOCYI0M U TaOOpaTOPHBIM 000PYyI0BaHUEM

12.3 npaBuIamMu 0€30MacHOTr0 OOpalIeHHs ¢ BEIIECTBAMHU, UCTIOJIb3YEMbIMU B
MOBCEHEBHON JKU3HU, MPAaBWJIAMHU TOBEJICHUS B IENAX COEpexeHus
3I0POBbS M OKDPYXKAIOWIEH MPUPOAHOW CpeAbl; IMOHMMAHHUE Bpena
(oTTacHOCTH) BO3JMCUCTBUS HA JKUBBIC OPraHW3MBI OIPEIACICHHBIX
BEII[ECTB, CIOCOOOB YMEHBIICHUS W TPEIOTBPAIICHUS WX BPEIHOTO
BO3AEHCTBUS

13 Hannume mnpakTUYecKuX HABBIKOB IUIAHUPOBAHUS WM OCYIECTBICHUS
CJIEIYIONTUX XUMHYECKUX IKCTIEPUMEHTOB:

13.1 M3y4YeHUE W OmHcaHue (PU3UIECKUX CBOMCTB BEIIECTB; O3HAKOMJICHHUE C
GU3MYECKUMU U XUMUYECKUMHU SIBJICHUSIMU; OTBITHI, WLTIOCTPUPYIOIIHE
MPU3HAKHU MPOTEKAHUS XUMUYECKUX PEaKITUn

13.2 H3y4YEHHE CIIOCO0O0B pa3/iesIieHUs] cMeceit

13.3 MOJTyYE€HHUE KUCIIOPOJia U U3YUEHHE €r0 CBOMCTB; MOJyUYEeHUE BOJOPOa U

M3YYEHHUE €r0 CBOMCTB; IMOJYYEHHUE YIJIEKUCIIOrO ra3a U U3YUYEHUE €T0
CBOMCTB; MOJIy4EHHE aMMHUAKA U U3YYEHHUE €T0 CBOMCTB
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13.4

IIPUTOTOBJIECHUE PACTBOPOB C  OINPENEICHHOM MAacCOBOM  JOJIEU
pPacTBOPEHHOIO BELIECTBA

135

MpUMEHEHNE MHANKATOPOB (JTaKMyca, METHIIOpaHka U GeHoN(pTaIenHa)
JUISL OTIPENICIICHUS XapaKTepa Cpellbl B PACTBOPAX KHUCJIOT M MISIOYEH

13.6

UCCJIEIOBAHUE U  OINMCAaHUWE CBOWCTB HEOPraHUYECKHX BEIIECTB
Pa3IMYHBIX KJIACCOB; U3yYEHHE B3aMMOJICHCTBUS KHCIIOT C METaUlaMH,
OKCHUJIaMM  METaJUIOB,  PacTBOPUMBIMH W HEPacCTBOPUMBIMU
OCHOBAHHUSMH, COJSIMU;, T[IOJTYYEHHE HEPACTBOPHUMBIX OCHOBAHUM;
BBITECHEHUE OJTHOTO METaJIa APYTHMM HU3 pacTBOpa COJIM; HCCIIEOBAHUE
aM(OTEPHBIX CBOWCTB TUIPOKCUIOB ATFOMUHUS U IITHKA

13.7

pellIeHUE SKCIEPUMEHTAIbHBIX 3a/ad 1Mo TemaMm: "OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COeAMHEHMI"; "DIeKTpoJMTHYECKas auccoruanus';
"BakHelIMe HeMeTalllIbl U uX coeauHeHus'"; "BaxHele MeTallibl U
UX coeauHeHus"

13.8

XUMHUYECKUE IKCIIEPUMEHTHI, WLUTIOCTPUPYIOIINE MPU3HAKK MPOTEKAHUS
peakuuii ~ MOHHOTO  OOMEHa;  KayeCTBEHHbIE  peakiuu  Ha
MPUCYTCTBYIOIIME B BOJHBIX pPACTBOpPax HOHBL XJIOPHUA-, OpomMuj-,
uoaua-, cyabdar-, pocdar-, kapOOHAT-, CUIMKAT-AHUOHBI, THIPOKCHU/I-
WOHBI, KATHOHBI aMMOHHUSI, MarHus, KaJIbIHs, aJTIOMUHMS, XKene3a (2+) u
xkenesa (3+), meau (2+), IMHKA

14

YmMenune:

141

MPEACTaBIATh  pe3yibTaThl JAKCIEpUMEHTa B  (opmMe BBIBOJIOB,
JIOKA3aTelbCTB, TPaQUKOB W TaOJUIl W BBISBIATH SMIUPUUYECKUC
3aKOHOMEPHOCTH

14.2

YCTaHaBJIMBATh CBS3M MEXKIY PEalbHO HAOIOAAEMBIMH XUMHUYECKUMU
SBJICHUSIMU U TIPOLIECCAMH, MPOUCXOSAUIMMU B Makpo- U MUKPOMHDE,
OOBSACHATH PUYMHBI MHOTO0Opa3us BEUIECTB

HepequB QJIEMCHTOB COACPIKAHM:A, ITPOBCPACMBIX Ha OCHOBHOM

rocyaapCTBCHHOM 3K3aMCHE 110 XUMHHU

Kon

[IpoBepsieMblil S3JIEMEHT COAEPHKAHUS

1 HepBOHa‘IaHBHBIe XUMHUUYCCKHUE ITOHATHUA

1.1 |[Ywucteie BemecTBa U cMechu. CriocoObI pa3ieneHus cMecei

1.2 |AtomMbl ¥ MOJNEKyJbl. XUMHUECKHE dJeMeHThl. CHUMBOJIBI XUMHYECKHUX

OJICMCHTOB. HpOCTI)Ie H CJIO0XXHBIC BCIICCTBA.

1.3 | Xumuueckas popmyina. BaleHTHOCTh aTOMOB XUMHUYECKHUX 3J1eMeHTOB. CTeneHb
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OKHUCJICHUA

1.4

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOCUTENbHAs aTOMHAs Macca.
OTtHOCHUTENbHAS MOJICKYJIPpHAs Macca. MaccoBas 1011 XMMHAYECKOTO 3JIeMEHTA
B COCAMHCHNU

1.5

KomuuectBo BemectBa. Mosb. MossipHas macca. MossspHbIii 00beM Ta30B.
B3anmoCBsA3b KOTMYECTBA, MACCHI U YKCIIA CTPYKTYPHBIX €IMHHUIL] BEIIECTBA

1.6

Ddu3NYeCKUe M XUMHYECKUE SIBJICHHUSA. XHMHYECKas peakuusd U €€ IIPU3HAKH.
3aKoH COXpaHCHHUA MAaCChI BCIIICCTB. XUMHYECKHE YpaBHCHUA

Ilepnogmueckuit 3akoH U lleprognueckas cUCTEMa XUMHUYECKUX JJIEMEHTOB
J.1. MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepnonmueckuit 3akoH. llepuonnueckas cucrema XuMH4IeCcKux 3neMeHnToB J1.1.
Menpneneea. [lepronsl u rpynmnsl. @U3HUECKUN CMBICI HOPSIKOBOIO HOMEDA,
HOMEPOB IIEpUOAa U TPYIIbI JIEMEHTA

2.2

Ctpoenue atomoB. CoctaB aTOMHBIX snaep. M3otonbl. DnekTpoHbl. CTpoeHHE
AJIEKTPOHHBIX 000J0YeK aToMOB TepBbIX 20 XHUMHYECKHX DJEMCHTOB
[Tepunoanueckoii cucremsl .M. Menneneena

2.3

3aKOHOMepHOCTI/I B U3MCHECHHUHU CBOMCTB XMMHYECKHUX PJIEMEHTOB IICPBLIX TPECX
IICPHUOA0B, KaJIMAd, KaJdbIU:Ad (pam/lyca dTOMOB, OJCKTPOOTPpHUIATCIbHOCTH,
MCTAJNIMYCCKUX H  HCMCTAJIMYCCKHUX CBOﬁCTB) H HX COCI[I/IHGHI/Iﬁ B
COOTBCTCTBHMM C IIOJIOXKCHHCM OJICMCHTOB B HepHOHquCKOﬁ CUCTCMC U
CTPOCHUEM UX AaTOMOB

Ctpoenue BeniecTna

3.1

Xumuyeckass cBa3b. KoBajeHTHas (TojisipHass W HEMOJSpHAsi) CBS3b.
DNEeKTPOOTPUIIATEIBHOCTh ~ XUMHYECKUX  DJIEMEHTOB. HNonHasa CBSA3b.
Mertannnueckast CBA3b

3.2

Tumnbl KpPUCTAUIMYECKUX PEIICTOK (aTOMHAas, HWOHHAasg, MeTaJuIn4yecKasi),
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKON PEHIETKH W BHIA
XUMHWYECKOU CBA3U

Baxnenmme npeacraBUTENId HEOPraHMYeCKHX BemecTB. Hemerammbel u ux
coequHeHNA. MeTaiuibl ¥ UX COeIUHEHUS

4.1

Knaccudpukanus u HOMEHKIATypa HEOPraHWYECKUX COCAMHEHHUN: OKCHUIOB
(conmeobpasyromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIC) u
HECOoJICOOpa3yroIIre; OCHOBaHUM (IEJIOYM W HEPACTBOPHMBIC OCHOBAHUSA);
KUCIOT  (KHUCTIOpPOJCOMEp)KAIe M OECKHCIOpPOJIHbIE, OAHOOCHOBHBIE H
MHOTOOCHOBHBIE); COJIeH (CPeIHUX U KUCIIBIX)

4.2

du3nvyeckue ©W XUMHUYECKHE CBOMCTBA TIPOCTBIX  BEIIECTB-HEMETAJLUIOB:
BOJIOPOJIa, XJIOpa, KUCIIOPOIa, Cephl, a30Ta, (hocdopa, yriiepoaa, KpeMHHS
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4.3

duznyeckue M XUMHUYECKHE CBOMCTBA IMMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHUA,
HaTpHs, KaJlvusd, Mariusi 1 KaJblMsd, aJJiOMHWHHUA, JKCIIC34. QHGKTpOXI/IMI/I‘-IeCKI/Iﬁ
paxa HaHpH)KGHI/Iﬁ MCTaJJIOB

4.4 | Ousznyeckue U XMMHUYECKHE CBOMCTBA BOJOPOJHBIX COCIUHEHUN HEMETAILIOB:
XJIOPOBOJOPOAA, CEPOBOIOPOJA, AMMHUAKA

45 |Dusznyeckue U XMMUYECKHE CBOMCTBAa OKCHIOB HemetayuioB: cepwl (IV, VI),
azora (II, 1V, V), dochopa (I, V), yrmepoma (II, IV), xpemuus (IV).
[loyyeHue OKCUI0B HEMETAIIOB

4.6 |Xumudeckue cBoMcTBa OKCHI0B: MeTaioB IA - IIIA rpynn, nunka, meau (I11) u
xenesa (11, I1). ITomyyenrue okCUAOB METALIOB

4.7 | XuUMHYECKHE CBOWCTBA OCHOBaHUN M aM(POTEPHBIX THAPOKCHUIOB (Ha MpUMEPE
TUAPOKCUIIOB  ATIOMUHHUS, >Keje3a, IuHKa). [lomydeHue OCHOBaHHWM
aM(pOTEPHBIX TUJIPOKCUIIOB

4.8 |OOmue XUMHUYECKHE CBOMCTBA KUCIOT: XJOPOBOIOPOIHOM, CEPOBOIOPOIHOM,
CEpPHUCTOM, cepHOM, a30THOH, dochopHOM, KpeMHHEBOH, yronbHOM. OcobObie
XUMHAYECKUE CBOMCTBA KOHUEHTPUPOBAHHOW CEPHOM M Aa30THOM KHUCIOT.
[TonyuyeHnue KUCIOT

49 | OOmue XMMHUYECKUE CBOMCTBA cpeHuX cotieid. [Tomydaenue coneit

4.10 |[lomyyenue, coOupaHue, pacrmo3HaBaHWE BOJOPOJIA, KHUCIOPOJIa, aMMHUaKa,
YIIEKUCIIOTO Ta3a B JabopaTopuu

4.11 |[lomydyeHue amMMHaKka, CEpHOM M a30THOM KUCIOT B MPOMBIIIEHHOCTH. O01mne
CIIOCOOBI MOTYYEHUSI METAJJIOB

4.12 |T'eneTnueckas CBsI3b MEX]y KJIacCCAaMU HEOPTAaHUYECKUX COCTMHEHUIN

3) XHWMHUYECKHUE pEAKLINN

5.1 |Knaccudukanus XUMUYECKUX PEAKIIMI M0 pa3IMYHBIM MPU3HAKAM: TI0 YUCITY H
COCTaBy YYacTBYIOIIMX B PpEaKIMM BEIIECTB, MO TemioBoMy 3¢dekTy, 1o
U3MEHEHHUIO CTEIICHEN OKUCIEHUS XUMHYECKUX AJIEMEHTOB

5.2 |TemnnoBoii 53p(HeKT XUMUUECKON peaKuu, TEPMOXUMUYECKUE YPABHEHHUSI. JK30-
Y SHIOTEPMUYECKHUE peaKIUn. TepMOXUMUUYECKUE YPABHEHHUS

5.3  |OKHUCIHUTENIbHO-BOCCTAHOBUTENbHbIE peakuu. OKUCIUTENN U BOCCTAHOBUTEH.
[Ipouieccbl ~ OKWCIEHUST W BOCCTAHOBJICHMS.  OJJEKTPOHHBIM  OayaHc
OKHUCJIUTENbHO-BOCCTAHOBUTEIHLHOU PEAKIINU

5.4 | Teopust 2NEKTPOJUTHUECKOMN quccoranui. KaTuoHbl, aHMOHBI. DJIEKTPOJIUTHI U
HEANEKTPOJIUThL. CUIIbHBIE U clla0ble 3JeKTPOIUThl. CTeneHb AUCCOLMALINU

5.5 |Peaknuu nonHoro obmeHa. YCIIOBUS MPOTEKAHUS PEAKIMA MOHHOTO OOMEHa,

IIOJIHBIE ¥ COKPAILICHHBIE HOHHBIE YPABHEHUS PEAKIINI
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XuMUs U OKpYyXKarolas cpena

6.1

BemecTtBa m marepuansl B TOBCEJHEBHOM JXU3HM 4YesoBeKa. besomacHoe
WCIIOJIb30BaHUE BEIECTB M XMUMHUYECKMX peakuuid B jaboparopun U OBITY.
[lepBas moMoIb MPU XUMUYECKUX 0KOTax U OTPABICHUIX

6.2

XYWMHUYECKOE 3arpsi3HEHHUE  OKpyXaromed cpenbl  (KUCIOTHBIE IO,
3arpsi3HEHHE TOYBBI, BO3JlyXa M BOJOEMOB), CIOCOOBI €ro MpeoTBpaIlCHUs
[Ipenenvuass nmomyctumasi koHueHtpanus BemiectB (IIJIK). Ponp xumuu B
pPEIICHNN JKOJOTUYECKUX TpoOsieM. YCWIeHHE MapHUKOBOTO A dekTa,
pa3pyuieHre 030HOBOTO CIOs

6.3

[Ipumenenue cepsl, a3ota, docdopa, yriepona, KpeMHUAS U UX COCIUHEHUH B
OBITYy, METUIIMHE, MPOMBIIUICHHOCTH M CEIbCKOM Xo3siicTBe. [IpuMeHeHue
METa/VIOB W CIUIAaBOB (CTajb, YyTyH, OIOPAIIOMUHUMN, OpoH3a) B OBITY U
MIPOMBINIJICHHOCTH WX coenuHeHui. [loHsITHE 0 KOPPO3UN METaIOB, OCHOBHBIE
CIOCOOBI 3aIIMTHI UX OT KOPPO3UHU

6.4

[IpupoaHbie HCTOYHUKH YTIIEBOJOPOJOB (Yrojib, MPHUPOAHBIA Tra3, HEDTh),
POJYKTHI UX TIepepaboTKu (OEH3UH), UX POJIb B OBITY M MPOMBIIIJIEHHOCTH

6.5

HepBOHaLIEUII)HBIe TIOHATHS 00 OPraHUYCCKUX BCIICCTBAX KaK O COCAMHCHUAX
yriaepoaa (MCTaH, 9TaH, O3THJICH, AlCTHUIICH, 3TaHOJI, TJIMOCPHUH, YKCYCHa:d
KI/ICJ'IOTa). Ilonarue o0 OHOJIOTMYECKH BaKHBIX BCIICCTBAX: XKHpPaAX, 6en1<ax,
YIJICBOAAX - U UX POJIA B JKU3HU YCIIOBCKA

Pacuetnr:

7.1

1o hopmMysiaM XUMUYECKUX COCTUHECHUI

7.2

Macchl (MacCcOBOM) JI0JIM paCTBOPEHHOTO BEIIIECTBA B paCTBOPE

7.3

10 XMUMHUYCCKHUM YPABHCHHAM

[Ipu pa3paboTke paboyeil mporpaMMbl B TEMAaTUYECKOM ILJIAHUPOBAHUM YUYTEHBI
BO3MOXXHOCTH  MCHOJB30BAHMS  DJIEKTPOHHBIX  (IIMGPOBBIX)  0O0pa3oBaTEIbHBIX
pPECypCcoB, SBIAIONIMXCS YYEOHO-METOAMYECKUMHU MarepuaiamMu (MyJIbTUMEIUNHBIC
NpPOrpaMMbl, JJIEKTPOHHbIE YYEOHMKHM M 33Ja4YHUKH, DJEKTPOHHbIE OHOIMOTEKH,
BUPTYyaJIbHbIE  JIaDOpAaTOpUM, UIPOBbIE MPOrPaMMbl, KOJUJIEKIMH  LU(PPOBBIX
0o0pa30oBaTeNbHBIX PECYPCOB), HCMOJIb3YEMBIMU JJII OOy4YeHUS UM BOCHHUTAHUS
pa3IMyYHBIX TPYII MNOJb30BaTENEH, MPEIACTABICHHBIMU B AJIEKTPOHHOM (LKM(pOBOM)
BUJE U PEANM3YIOIIUMHU auaaktudaeckue Bo3moxkHoctu MKT, comepxanue KOTOpPBIX
COOTBETCTBYET 3aKOHO/IaTEIbCTBY 00 00pa30BaHUM.

Pabouas nporpamma no XmMmmum ocHoBHoOro obuiero obpasosaHma MBOY «LLkona Ne 109» 66



