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MHOSCHUTEJIBHAS3AIINCKA

[IporpamMma mo XMMHH Ha YPOBHE OCHOBHOTO OOILIEr0 0Opa30oBaHMs COCTABIIEHA
Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOCHHMSI OCHOBHOM 00pa3oBaTeNbHOMN
porpaMmMbl OCHOBHOTO o0miero oOpasoBanus, mnpeactaBieHHbix B OI'OC 00O, a
Takk€ Ha OCHOBe (elepaibHOM padodeil mporpaMMbl BOCIUTAHUA U C Y4ETOM
KOHLIETIIUA TpernojaBaHusi ydeOHOro mpeaMera «XUMHs» B 00pa3oBaTeIbHBIX
opranu3zanuax Poccuiickon denepanuu.

[Iporpamma nmo xumuu pazpaboTaHa C LEJbI0 OKa3aHUsI METOUYECKON MTOMOIIIH
YUUTENIO B CO3/IaHUU paboueii mporpaMMBbI 10 y4eOHOMY MpeIMETY.

[Iporpamma 1o xXumMuM JAET MPEACTABICHHE O UENsIX, OOIIed CcTpareruu
oOyueHus, BOCOUTAHMS W Pa3BUTHUA OOYUaIOIIUXCS CPEACTBAMHU y4eOHOTO MpeaMera,
yCTaHaBIMBaeT  00s3aTeIbHOE  NPEIMETHOE  COJAEpKaHHWEe,  IpeaycMaTpUBaeT
pacopeleseHue €ro Io KilaccaM M CTPYKTypHpOBaHUE II0 pasliejaM H TeMaM
OporpaMMbl 1O  XUMHH, ONpeNeseT KOJIWYECTBEHHbIE UM  KayeCTBCHHBIC
XapaKTEPUCTUKH COJEP)KAHUS, PEKOMEHAYEMYIO IOCJIEIOBATEIbHOCTh H3yYEHUS
XUMHUHU C YYETOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€U, JOTUKU y4€OHOTO
polecca, BO3PAaCTHBIX OCOOCHHOCTEM OOYyYaromIMXCs, ONpPEAENsieT  BO3MOMXHOCTH
npeaMeTa i peajdu3anuu TpeOoBaHUM K pe3ysibTaTaM OCBOCHUS OCHOBHOM
0o0pa30BaTeNbHON MpPOTrpaMMbl HA YPOBHE OCHOBHOTO OOILEro 0Opa3oBaHUs, a TAKXKE
TpeOOBaHMI K pe3ysibTaTaM OOYy4YEeHHs] XUMUHU HAa YPOBHE IIeJiel U3ydeHHUsI TIpeIMeTa U
OCHOBHBIX BHJOB Y4YeOHO-TIO3HABATEJIbHOM JI€ATEIBHOCTH OOydarolerocs 1o
OCBOEHHIO YUEOHOTO COAEPIKAHMUS.

3HaHWE XUMHUHU CIYXHT OCHOBOM miii (OPMUPOBAHUS MHPOBO33PCHHUS
oOy4Jaromierocsi, €ro MpeACTaBICHU O MaTepUaIbHOM €IMHCTBE MUpPA, BAXKHYIO POJIb
UrparoT (opMUpyEeMbIe XUMHUEH MPECTaBICHHUS O B3aUMOIIPEBPAILIEHUSIX SHEPTUU U 00
HBOJIIOLIMU BEILIECTB B MIPUPOJE, O MYTAX PEILICHUS TNIOOATBHBIX IPOOJIEM YyCTOMYMBOTO
pa3sBUTUA YeJI0BEYECTBA — CBIPbEBOM, JHEPTETUYECKOW, MHILEBOU U
9KOJIOTUYECKOM 0€30IacHOCTH, MPOOJIEM 31paBOOXPAHEHUSI.

N3yuyenne xumunn:

® CHOCOOCTBYeT pealuM3allud BO3MOXKHOCTEH JJIi CaMOpa3BUTUS U
dbopMHpoOBaHUA KyJIbTYpPhl JUYHOCTH, €€ 00meld u (PyHKIHOHAIBHOU
IPaMOTHOCTH;

o BHOCHT BKJIaJ] B (DOpMHpPOBAHNE MBIIIJICHHUS U TBOPYECKUX CIIOCOOHOCTEM
oOy4JaromMxcs, HABBIKOB  UX  CaMOCTOATEIBHOM  y4yeOHOM  JESTEeNbHOCTH,
OKCMIEPUMEHTAIBHBIX M HMCCIEIOBATEIbCKUX  yYMEHHU, HEOOXOMUMBIX  KakK B
MOBCEHEBHOM JXM3HU, TaK U B TPO(PECCHOHATILHOM €SI TEIHOCTH;

o 3HAKOMHUT CO CIHENU(UKON HAYYHOTO MBIIUICHUS, 3aKIaJbIBa€T OCHOBBI
LEJIOCTHOIO B3TJIsAa Ha €IMHCTBO TPUPOJIBI u YEJIOBEKa, SIBIISETCA
OTBETCTBEHHBIM TanoM B (OPMHUPOBAHWUU ECTECTBEHHOHAYYHON TPaMOTHOCTHU
oOyyJarommxcs;

o criocoOCTBYeT (hOPMUPOBAHUIO 1IEHHOCTHOT'O OTHOIICHUS K €CTECTBEHHO-
HAyYHBIM 3HAHUSM, K TPUPOJE, K UYEIOBEKY, BHOCHUT CBOW BKJAJ B SKOJIOTHYECKOE
oOpaszoBaHue 00yUYarOIIUXCS.

JlanHbpie HampaBieHUS B OOYYEHUHM XWUMHUU OOECIEYUBAIOTCS CHeUPUKON
COlepKaHusl ~ y4yeOHOro  mpeaMeTa,  KOTOpBIM  sABISETCA  IEAarorH4ecKH
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allaliTHPOBAHHBIM OTpPaXCHHEM 0a30BOM HAYKH XHMHUU Ha ONPEAENEHHOM JTame e
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOrO 00IIero oOpa3oBaHHUs OPUEHTUPOBAH
Ha OCBOCHME OOYYAIOLIUMUCS CHUCTEMBbl INEPBOHAYAJIBHBIX IMOHSATUN XUMHH, OCHOB
HEOPraHWYECKON XMMHH U HEKOTOPBIX OTAEJBHBIX 3HAYMMBIX IOHATHH OPraHUYECKON
XUMUH.

CrpykTypa coaepxaHHUs HporpaMMbl [0 XUMHUU C(HOpMHpOBaHAa Ha OCHOBE
CUCTEMHOro mnoaxoja kK e€ uszydeHuro. CoaepkaHue CKIAAbIBACTCS W3 CHCTEMBI
MOHATHM O XMMHUYECKOM DJIEMEHTE M BELIECTBE M CUCTEMBI MOHATUNA O XMMHYECKOU
peakuun. OO0e 3TH CUCTEMBl CTPYKTYPHO OpPraHM30BaHbl IO  IPHHIMILY
IIOCJIEA0BATEIBHOTO PAa3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX IPEACTABICHUU
Pa3HOIO ypOBHS:

° ATOMHOMOJIEKYJISIPHOTO YUYE€HUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

° [Tepuomnueckoro 3akoHa JI.M. MeHuaeneeBa Kak OCHOBHOIO 3aKOHa
XUMMHU,

° YYEHUS O CTPOEHHHM aTOMa U XUMHUYECKOM CBS3H;

° NpEACTAaBICHUM 00 AIEKTPOJIUTHYECKOM JHCCOLMAIMM BEHIECTB B
pacTBopax.

Teopernyeckne 3HaHMS  pPAacCMaTpPUBAIOTCS HA  OCHOBE  SMIMPUYECKH
MOJIyYEHHBIX U OCMBICJIIEHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIEIOBATEIbHO OT OJIHOTO
YPOBHSL K IPYrOMY, BBINOJIHAA (PYHKIMU OOBSCHEHUS W IMPOTHO3UPOBAHMS CBOMCTB,
CTPOEHHUS M BO3MOXHOCTEM IPAKTHYECKOIO0 MPUMEHEHHUS U IOJIyYEHHUS H3y4aeMbIX
BEILECTB.

OcBoeHue  mporpaMMmbl O  XHMUM  CHOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABICHNS] 0 XUMHUYECKOM COCTABJISIONIECH HAyYHOM KapTUHBI MHUpA B JIOTUKE €€
CUCTEMHOUN MpPUPOIbI, LIEHHOCTHOIO OTHOUIIEHHS K HAay4YHOMY 3HAHUIO U METOAam
NO3HaHUA B Hayke. M3yuyeHHe XUMUU MPOUCXOJUT C MPUBJICUCHUEM 3HAHUU U3 paHee
M3YYEHHBIX y4eOHbIX MpenMeToB: «Okpyxatomui Mup», «buonorus. 5—7 knacce» u
«®Dusuka. 7 Knaccy.

[Ipu u3ydyeHnr XUMUU TPOUCXOAUT (DOPMUPOBAHHUE 3HAHUI OCHOB XMMHYECKOM
HAayKM KakK OO0JacTH COBPEMEHHOI'O ECTECTBO3HAHHUSA, NMPAKTUYECKOH ESITeIbHOCTH
YyeJloBEeKa M KaK OJIHOTO W3 KOMIIOHEHTOB MHPOBOHM KyJbTYphL. 3ajada y4eOHOTro
npeaMera COCTOMT B ()OPMHUPOBAHMM CHUCTEMbl XMMHUYECKHX 3HAHUN — Ba)KHEHUIIMX
(dakToB, MOHATUH, 3aKOHOB M TEOPETHUYECKUX TMOJIOKEHUH, TOCTYIHBIX 000OIICHUI
MHUPOBO33PEHYECKOTO XapaKkTepa, A3blka HAYKH, B MPUOOIIEHUH K HaYyYHBIM METOJaM
NO3HAaHWA  [PU  HM3YYEHHMM  BEIIECTB WU XUMUYECKMX  peakluil, B
(GbopMUpPOBaHNN M PA3BUTHUU TO3HABATENbHBIX YMEHUN M UX MPUMEHEHUU B Y4eOHO-
MO3HABATEJIbHON M Y4eOHO-MCCIIEOBATEIbCKON NIESITEIbHOCTH, OCBOCHHUM TPABUI
0e30MmacHOro o0paIieHus ¢ BEIIeCTBAMH B TTIOBCETHEBHOM KU3HH.

[Ipy u3yyeHMM XMMHHM Ha YPOBHE OCHOBHOTO OOIIEr0o 0Opa3OBaHMS Ba)XKHOE
3HAaYEHUE MPUOOPENH TaKHE 111, KaK:

o dbopmupoBaHue UHTEJIEKTYaJIbHO pa3BUTOM JUYHOCTH,
rOTOBOM K €aM000Opa3oBaHHUIO, COTPYIHUYECTBY, CaAMOCTOSATEIBHOMY MPUHSITHIO
peleHui, CrocoOHOM aqanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KU3HU;
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o HANpaBJIEHHOCTh O0yuYeHUs Ha CHCTEMaTHYeCKOe NpUOOIIECHUE
oOydJarommxcss K CaMOCTOSITENIbHOW TO3HABAaTEIbHOW JI€ATENbHOCTH, HAyYHbIM
METO/IaM MO3HaHUs, POPMUPYIOIIUM MOTHBAIUIO U PA3BUTHE CIIOCOOHOCTEN K XMMUU;

o oOecrieueHue yCJIOBUH, CIIOCOOCTBYIOIIUX PUOOPETEHUIO
OOy4alOIMMHUCS OMBITa Pa3sHOOOPA3HOUN JEATENBHOCTH, MO3HAHHUS W CaMOIIO3HAHUS,
KJTFOUEBBIX HABBIKOB (KJIHOYEBBIX KOMIIETEHIIMI ), UMEIOIINX YHUBEPCAILHOE 3HAYEHUE
JUTSL pa3JIMYHbIX BUJIOB JEATEIbHOCTH;

o dbopmupoBaHre 00meH (QYHKIIMOHAIBHOW H  €CTECTBEHHO-HAYYHOU
I'PaMOTHOCTH, B TOM YHUCIIE€ YMEHUN OOBACHATH M OLICHUBATH SIBJIICHUS OKPY>KAIOIIETO
MHpAa, UCIIOIb3YS 3HAHUS U OIIBIT, MOJYYEHHBIE PH U3YYCHUU XUMUU, TPUMEHITh UX
IIPU pelIeHUH POo0JIeM B MOBCEIHEBHOM KU3HU U TPYI0BOM JESITEIHLHOCTH;

o dbopmupoBaHue y 0OydYaromuxcsi T'yYMaHUCTUYECKUX OTHOIICHUH,
NOHMMAHUSA [IEHHOCTH XUMHUYECKHMX 3HAHUM 711 BBIPAOOTKH  SKOJOTHYECKH
L[EJIECO00PA3HOro MOBEICHUS B OBITY M TPYJIOBOM NESITEIBHOCTH B LIENISAX COXPAHEHUS
CBOETO 37J0POBbs U OKPYKAOIIEN ITPUPOTHON CPELBI;

o pa3BUTHE MOTHUBAIMUA K OOY4YEHUIO, CIIOCOOHOCTEN K CaMOKOHTPOJIIO U
CaMOBOCIIUTaHHMIO Ha OCHOBE YCBOEHHMSI OOIIEUEIOBEUYECKUX LICHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BbIOOpY NPOGUIIS U HAPABJIEHHOCTU JAJIbHEHIIETO 00YUYEeHMUS.

OO1i1ee unco yacoB, pEKOMEHI0BAaHHBIX JJIsl U3y4EHUs XUMHUH, — 136 4acoB: B 8
Kiacce — 68 JacoB (2 yaca B Hefleni0), B 9 kiacce — 68 4yacoB (2 yaca B HEJIEINIO).

JUig Kaxxaoro kiacca HpelyCMOTPEHO pPE3EpBHOE yuyeOHOE BpeMs, KOTOpOe
MOKET OBIThb HCHOJB30BAaHO Y4YaCTHHUKaMU OOpa30BaTEIbHOrO Ipolecca B IENAX
dbopMupoBaHUsT BapUaTUBHOW COCTAaBJISIIONIEH COJACpPKAHUS KOHKPETHOM padoueid
nporpammsl. IIpu 3ToM 00s13aTenbHasl (MHBapUaHTHAsA) YacTh COAEpPKaHUS MPEIMETa,
YCTaHOBJICHHAs] MPUMEPHON paboueil mporpamMmoil, U BpeMs, OTBOAMMOE Ha €€
U3Y4YEeHUE, TOJKHBI OBbITh COXPAHEHBI MOJTHOCTHIO.

1 OcHoBa Pabouas nmporpamma coOTBETCTBYET (heiepaabHOMY
padouei rocyJapcTBEHHOMY 00pa30BaTeIbHOMY CTaHAAPTY
NporpaMMmbl OCHOBHOT0 00111er0 00pa30BaHusl; COCTAaBJICHa HA OCHOBE

denepaapHOI paboueii MPOrpaMMBbI IO « XUMHH; SIBJISICTCS
COCTaBHOM YaCThIO OCHOBHOM 00pa30BaTEIbHON MPOTPaMMBI
ocHOBHOTO 0011IeT0 06pazoBanust MBOYVY «Illkoma Ne 109y

2 8 kiacce 68 yacos
9 KkJacc 68 yacos
Bcero 136 yacoB
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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 MOJIEKYJBl. 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. B3amMOCBSI3b KOJIWYECTBA,
MacChl M YHCJIa CTPYKTYPHBIX €IMHUIL BellecTBa. Pacu€Tsl mo hopmyinaM XUMHUECKUX
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 XMMHYECKOH MOCYIO0M, MpaBmiiaMu 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 KHCJIOTBI C XJIOpUAOM Oapus, pasznokeHue ruapokcuaa 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 — cmecwh razo. CocrtaB Bo3ayxa. Kucimopom — snemeHT u mpocrtoe
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,
YCWJICHHE MMapHUKOBOTO d(PeKTa, pazpyiieHne 030HOBOTO CIIOSL.

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 ocHoBaHuii. Duznueckne W XUMHUYECKHE CBOMCTBa
ocHoBaHuU. [losryyeHre OCHOBaHUM.

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

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

[Tonyuenue comnen.

['eHeTnyeckas CBsI3b MEXKY KJIACCAMHU HEOPTAHUYECKUX COCIMHEHMUI.

Xumuueckuit Sxchepumenm:

Ka4eCTBEHHOE OMNPEAECICHUE COAECPM AHMS KHUCIOpPOAAa B BO3AYyXE, IMOIYyYECHUE,
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,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENETEHHON MaCCOBOU JOJIEW PACTBOPEHHOIO BEILIECTBA,
B3aMMOJICHICTBME BOJbI C MeTaulaMud (HaTpueM U KajubluueM) (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 CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMEIbHBIE METAILIIbI, FAJIOTEHBI,
UHEPTHBIE Ta3bl). OJIEMEHTBI, KOTOpble 00pa3yloT AMQOTepHbIE OKCHUABI U
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TUIAPOKCUIBL.

Ilepnonmueckuit 3akoH. llepuonnueckas cucteMa XUMHUYECKHMX  DJIEMEHTOB
J.. Menneneea. Koporkonepuoanas u aimuHHoneproaHas ¢opmbl [leproanueckoit
CUCTEMBI XHMMHMUYECKMX dieMeHTOB [[.M. MenneneeBa. llepuoasl W 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. IIpouecchl
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 CBS3€d NpH HM3ydeHWH XUMUU B 8 Kiacce
OCYUIECTBIISIETCSl Yepe3 HUCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHOHAYYHBIX MOHATHM,
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,
paz0aKTUBHOCTb, MOJIEKYJA, AJIEKTPUUYECKUI 3apsijl, BEIIECTBO, TEJIO, 00BEM,

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

buonorus: hporocuntes, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEPAIBI, TOPHBIC TOPOIbI, MOJIE3HBIE
MCKONAEMBIE, TOTUIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHYeCKas peakus

Ilepuonnyeckuit 3akoH. llepuomuueckas cucremMa XUMHUYECKHX  DJIEMEHTOB
A.N. Mengeneea. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B HU3MEHEHHH CBOWMCTB
XUMHUYECKUX DJEMEHTOB IIEPBBIX TPEX MEPHUOJAOB, Kailusd, KaIbIUA 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 4yMClly ¥ 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 peakuuu. lloHarne 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
OKHCIIUTEIIbHO-  BOCCTAHOBUTEJIBHOW  PEAKIHH. CocraBieHue  ypaBHEHHI

OKHCIIUTENIbHO-  BOCCTAHOBUTEIBHBIX  pPEAKIMM C  HCHOJb30BAHHEM  METOJAA
AJIEKTPOHHOTO OaliaHca.

Teopust ANEKTPONUTUUECKON TUCCOUMAIMU. DIJIEKTPOJUTHl U HEDIIEKTPOJIUTHI.
KaTtnonsl, aHvoHbl. MexaHW3M AUCCOIMALMA BEIIECTB C PAa3JIMYHBIMU BHIAMHU
XUMHUYeCcKoU cBsizu. CTeneHs auccouuanuu. CUiabHbIC U CI1a0bIe JIEKTPOJIUTHI.

Peakuuu voHHOTO OOMEHAa. YCJIOBHUS MPOTEKAHMUS PEAKIUA MOHHOIO OOMEHa,
MIOJIHBIE U COKPAIIEHHBIC HOHHBIE YpaBHEHUS peakuuii. CBOWCTBA KUCIOT, OCHOBAHUM
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 (TpaduTa U ajiMasa), CIOKHBIX BEIIECTB (XJI0pUa
HATpPHS), UCCIICOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW peaKIuu OT BO3JACUCTBUS
pasnUYHBIX (PAKTOPOB, HCCIENOBAHUE DJICKTPOMPOBOJHOCTA PACTBOPOB BEIIECTB,
poIiecca AUCCOIMALUA KUCIIOT, IEI0UYEH U coJiel (BO3MOXKHO HCIOJb30BAHUE BUICO
MaTepuajioB), NPOBEIAEHUE ONBITOB, WUIIOCTPUPYIOMINX MPU3ZHAKK MPOTEKAHUS
peakiuii HFoHHOro ooMeHa (oOpa3oBaHue ocajaKa, BbIJICICHNE ra3a, 00pa30BaHUE BOIbI),
OMbBITOB, WJUIFOCTPUPYIOIINX HPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKIIHM
(ropeHue, peakiiuu pasloKeHUs, COEAUHEHHUs), PACIO3HABAHUE HEOPraHUYECKHUX
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. AJTOTPOMHBIE MOAU(PUKALUU KUCIOPOJa U
ceppl. XuUMHUECKHe CBOMcTBa cepbl. CepoBoaOponA, CTpoeHHe, (U3HUECKUe U
XUMHUYecKue cBoicTBa. OKCHIBI Cepbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHJOB.
CepHast kuCIOTa, U3NYECKHE U XUMUYECKHUE CBOMCTBa (0OIlIue Kak MpeCTaBUTENS
KJlacca KHUCIOT U crenuduyeckue). XUMUYECKUE pPeaklvy, JIeKalue B OCHOBE
MPOMBIIIUIEHHOTO CcrHoco0a TOJIy4eHHs CEpHOW KucioThl. [IpumeHeHue cepHoi
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 XxapakTepucTuka 3J1eMeHTOB VA-rpynmbl. OcoOEeHHOCTH
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
cneuuduueckue). lMcnonp3oBaHue HUTPATOB M COJEH aMMOHHMS B KauecTBe
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 MpUpOJE, (PU3MUECKHME M XUMHUYECKHME CBOMCTBA. AncopOuus.
Kpyrosopor yriaepoaa B mpupone. Okcupl yriepona, ux Gu3nyecKue U XUMHUYECKHUe
CBOMCTBA, JEHCTBHE HAa JKUBBIE OPraHU3MBbI, TIOJIyYCHHE U IPUMEHEHHE.
OkoJyoruyeckre MpoOJeMbl, CBsa3aHHbIE ¢ okcuaoMm yriepona (IV), runoresa
rJI00QJIBHOTO TIOTEIUICHUSI KIIMMaTta, MapHUKOBBIA 3P (deKT. YToiabHas KUCIoTa U €€
COMM, UX (U3NYECKME U XHUMHUYECKHE CBOICTBa, MOJIy4YeHHE U IPUMEHEHUE.
KauectBennas peakiusi Ha kapOoHat- voOHBI. lVcnonb3oBaHue KapOOHATOB B OBITY,
MEULMHE, IPOMBIIIJIEHHOCTH U CEJIBCKOM XO03HCTBE.

[lepBoHavasibHbIE MOHATHA 00 OPraHMYECKUX BELIECTBAX KaK O COEIUHEHUSX
yraepoja (MeTaH, 3TaH, 3TWJIEH, alleTUJIEH, 3TaHOJI, TJIUIEPHUH, YKCYCHAsl KHUCIIOTA).
[TpupoaHbIE UCTOYHUKU YTIIEBOJAOPOIOB (yroJib, MPUPOIHBINA Ta3, HEPTH), TPOIYKTHI
ux nepepaboTku (OE€H3UH), UX pPOJb B OBITY M NPOMBIIUIEHHOCTH. [loHsiTHE O
OMOJIOTMYECKH BaXKHBIX BEILIECTBAX: KHUPAX, O€NIKaxX, yriaeBoJax — U UX POJU B KU3HU
yesioBeka. MarepuanabHOE €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COECIMHEHUN.

Kpemnwnii, ero ¢pusznueckre 1 XUMHYECKUE CBOMCTBA, TIOJIYYCHHUE U TIPUMECHECHHE.
Coenunenust kpemHus B npupoje. Obmue npencrabienus o6 okcuae kpemuaus (IV) u
KpeMHueBou KucioTe. CHUIMKATHI, UX WCIIOJh30BAaHHWE B OBITY, B MPOMBIIIJICHHOCTH.
BaxHeiiime CTpOWTENbHBIE MaTepuaibl: KepaMuKa, CTEKJIO, IIEMEHT, OCTOH,
xkene300eToH. [Ipobnembr 0€30MacHOTO MCIOJIB30BAaHUS CTPOUTEIBLHBIX MaTepUajoB

B IOBCEIHEBHOU KU3HU.
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Xumuueckuu sKkcnepumenm:

N3yuenne oOpa3lioB HEOPTraHUYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MPOBEICHNE 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 1moj| AeHCTBUEM KOHIICHTPUPOBAHHOM CEPHOM KHUCIIOTHI,
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 a30THOM KHUCIIOTHI €
MeAbl0  (BO3MOXHO  MCIIOJNB30BaHUE  BUJCOMATEPHUANIOB), HM3yuy€HUE MOjeel
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 COeIMHEHUS

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] pemeéTrka.  DIEKTPOXUMHUYECKHUM P
HarpsHKeHUH MeTaiwioB. PU3MYecKWe W XUMHUYECKHE CBOMCTBa MeTauioB. OOriue
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.

duznyeckre U XMMUYEeCKre CBOMCTBa (Ha mpumepe HaTpust U Kaius). OKCUIbI U
TUAPOKCUIBI HATPUS U Kanusl. [[puMeHeHne NEN0YHbIX METANIOB U UX COCTMHEHU.

IllenouyHO3EeMENBbHBICE  METAJUIbBl MAarHuid W KaJbLUM: MOJIOXKCHHE B
ITepuomuueckon cucreme xumudeckux sinemeHToB .M. MennpeneeBa, cTrpoeHue ux
aTOMOB, HaxXOXKJE€HHE B npupoae. PU3NUECKNEe U XMMHYECKHME CBOWCTBA MArHUs U
Kanplug. BaxHelmme coennHeHHs] Kainblusa (OKCHI, THAPOKCHI, coiH). KECTKOCTDH
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHUS.

AmomMuHuii: noyioxkeHue B Ilepuoamyeckoil cucteMe XUMHYECKHUX 3JIEMEHTOB
JAWN. MenneneeBa, CTpoeHHE aroma, HaxOXJAeHHE B mnpupoae. Dusuueckue u
XUMHYECKHE CBOMCTBA amOMHUHHS. AMOTEpHBIE CBOMCTBA OKCHAA U THAPOKCHAA
AIIOMUHHSL.

Kenezo: nonoxenue B llepuognueckod CUCTEME XHMHUYECKHUX JJIIEMEHTOB
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JA.W. MenneneeBa, CTpoeHHME arToma, HaxoxxJaeHue B mpupone. Dusnueckue u
XUMHYECKHE CBOMCTBa Jkene3a. OKCHIbI, THAPOKCHABI u coiu skene3a (I1) m xenmesa
(I1),ux coctaB, CBOMCTBA U MMOJyUYCHHE.

Xumuueckuii 3Kcnepumenm.

O3HAaKOMJIEHHE C oO0Opa3llaMd METalioB M CIUIAaBOB, WX (PU3WYECKUMHU
CBOMCTBaMHU, U3yU€HHE PE3YyJIbTATOB KOPPO3UH METAIOB (BO3MOKHO HCIIOIb30BaHUE
BUJIEOMATEPHUATIOB), OCOOCHHOCTEW B3aMMOJICHCTBUS OKCHUJA KalblUSg U HATPUSA C
BOZIOW (BO3MOKHO HCIIOJIb30BAaHUE BHJEOMATEPUATIOB), HCCIEIOBAaHUE CBOMCTB
XKECTKOM BOJBI, IPOLIECCA TOPEHUS XKeye3a B KUCIOpOAE (BO3MOYKHO HMCHOJb30BAHHE
BUJICOMATEPHUAIIOB), IPU3HAKOB MTPOTEKAHMS KaueCTBEHHBIX PEaKIUi Ha HOHBI (MarHwus,
KaJblus, amoMuHus, uHKa, keneza (II) u xemeza (II), memu (II), mabGmoneHue 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 0XKOTaX U OTPABJICHUSIX.

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

Xumuueckuu s3Kkcnepumenm:

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

Meowcnpeomemnule cés3u

Peanmuzanus MeEXIpeaMETHBIX CBS3eM TpW WM3YYeHWHW XUMHH B 9 Kiacce
OCYIIECTBIISICTCSl Yepe3 MCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHMA,
TaK U TMOHATUM, SBISIIONTUXCS CUCTEMHBIMHU JUIsl OTNIEIBHBIX MPEIMETOB €CTECTBEHHO-
HAy4YHOTO IUKIIA.

OO0mure ecTecTBEHHO-HAy4YHbIC TOHSATHUS: Hay4HbIA (DAKT, TUIIOTE3a, 3aKOH,
TeopHsl, aHAJIN3, CUHTE3, KJIacCU(UKAIUS, IEPUOTUIHOCTD, HAOIIOICHUE, DKCIICPUMEHT,
MOJICIMPOBAHUE, U3MEPEHUE, MOJIENb, SBJICHHUE, MAPHUKOBBIN 3(PGEKT, TEXHOJIOTHS,
MaTepHabl.

duznka: Matepus, aToM, dJEKTPOH, TIPOTOH, HEHTPOH, MOH, HYKJIUI, U30TOIbI,
PaINOaKTUBHOCTD, MOJICKYJIa, SJICKTPHUSCKHH 3apsij, MPOBOIHUKH, MOJYIPOBOTHUKH,
JTUAJIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TeN0, OOBEM, arperaTHoe COCTOSIHHE
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, MUHEpabl, 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
BOCIIUTATEILHON NESITEIBHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUUCKUMU
COIMOKYJILTYPHBIMU U TyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSMH, TTPUHITHIMU B OOIIIECTBE
npaBWJIaMlM W HOPMaMM IMOBEJCHUS M CHOCOOCTBYIOT MpolieccamM CaMOIO3HAHMS,
CaMOPa3BUTHUS U COLMATTN3AIIUNO0YyYAIOIIUXCSL.

JInyHOCTHBIE pEe3yJIbTaThI OTPaXKaroT TOTOBHOCTh oOydJaronuxcs
PYKOBOJICTBOBAThCS CHUCTEMOM MO3UTUBHBIX IIEHHOCTHBIX OPUEHTALUA U PaCIIUpEHUE
OIBITA AEATEIILHOCTU HA €€ OCHOBE, B TOM YHUCJIC B YACTH:

1)  mATPUOTHYECKOTO BOCIIMTAHUSI:

[EHHOCTHOT'O OTHOIICHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY H
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:

MPEJCTAaBICHUS] O COLUUAJIBHBIX HOpPMax M MpaBUiIaX MEXJIMYHOCTHBIX
OTHOIIIEHUN B KOJUICKTUBE, KOMMYHHMKATHUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, y4yeOHO- MCCIEI0BATEIbCKOM, TBOPYECKON 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
B3aMMOTIOMOIIM B TPOIECCE ATOM Y4EOHOUM NESITENbHOCTH, TOTOBHOCTH OIICHHBATH
CBOE IMMOBEJICHUE U MTOCTYNKH CBOMX TOBAPUIIEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX
HOPM C YYETOM OCO3HAHUS MOCIEACTBUM MOCTYIKOB;

3)  IeHHOCTH HAYYHOIO MO3HAHUSI:

® MHUPOBO33PECHUECKUE IMPEJCTABICHUS O BEIIECTBE M XUMHUYECKON pEaKIuH,

COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOLINE

OCHOBY JIsl TOHUMAaHUs CYIITHOCTH HayYHOW KapTHUHBI MUpPA, MPEJICTABICHUS 00

OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS TPHUPOIbI, B3aUMOCBA3IX YEIOBEKA C

MPUPOIHOM CPEJION, O POJIM XMMHUHU B TTIOZHAHUM 3TUX 3aKOHOMEPHOCTEMN;

® [I03HABATEJIbHbIE MOTHBBI, HAIPABJICHHbIC Ha TMOJY4YCHHUE HOBBIX 3HAHUU TIO

XUMHH, HEOOXOIUMBIC UIsI OOBSICHCHUS HAOJI0TaeMBbIX IIPOIICCCOB U SBIICHHM,

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  HCCIEI0BATEIHCKOM

NESATeTLHOCTH, K OCO3HAHHOMY BBIOOpY HAINPaBIEHHOCTH U YPOBHS OOy4YCHUS B

JTaJIbHEUIIIEM;

4) (])OpMI/IPOBaHI/[H KYJbTYPbI 310POBbHA:
Pabouas nporpamma no XMMmMmn oCHOBHOro obuiero obpasosaHma MBOY «LLkona Ne 109»
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OCO3HAaHHUE LIEHHOCTHU >KU3HU, OTBETCTBEHHOI'O OTHOILEHHS K CBOEMY 3J0POBBIO,
YCTAaHOBKHA Ha 370pOBBIM 00pa3 JKW3HU, OCO3HAHHME MOCIEACTBUH U HENPUATHE
BPEIHBIX MPUBBIYEK (YIIOTPEOIECHUS aTKOroJisl, HAPKOTUKOB, KYypEeHHs), HEOOXOIUMOCTH
COOJIIO/IEHUsI TIpaBWJI O€30MAaCHOCTU TpHU OOpaIllEeHUH C XUMHYECKMMHU BEIIECTBAMU
B OBITY U peabHOU JKU3HMU;

5)  TpyaoBOro BOCHMTAHHSA:

MHTEpEC K MPAKTUYECKOMY H3Yy4YeHHUIO mpodeccuil U Tpyaa pa3iuyHOTO PoJa,
yBaXXEHUE K TPYAY U pe3ysbTaTaM TPYIOBOU AESATEIBHOCTH, B TOM YMCIIE Ha OCHOBE
MPUMEHEHUST TIPEIMETHBIX 3HAHUM 1O XWMHH, OCO3HAHHBIN BHIOOP WHIWBHIYyATBHOU
TPACKTOPUH TPOAODKEHUS O00pa3oBaHHA C Y4YETOM JIMYHOCTHBIX HWHTEPECOB U
CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEeOHOCTEH, YCHEIIHON
npo(hecCHOHANBHOM JEATENBHOCTH U PAa3BUTHS HEOOXOAMMBIX YMEHHM, TOTOBHOCTH
aarTUPOBAThCA B MPO(HECCHOHATIBHOM Cpesie;

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 3/10POBbIO, OCO3HAHME LIEHHOCTU COOIOEHUS

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

CUTYaLIHUSIX, YTPOKAIOIINX 3JOPOBBIO MKU3HHU JIIOJIEH;

® CIOCOOHOCTM  NPUMEHATH 3HAHUA, MOJYy4YaeMble NMPU U3YYEHUH XUMHH, IS

pemieHns 3aJad, CBSI3aHHBIX C OKPYKAIOUIEH NPUPOJHOM CpENou, I

MOBBIIICHUS YPOBHS SKOJOTMYECKOH KYJIbTYPhl, OCO3HAHUS TIJI00ATBHOTO

XapakTepa OHKOJIOTMYECKUX MpoOieM U MyTed HuX peleHUs I[OCPEICTBOM

METOJ0B XUMHUH, 3KOJIOTUYECKOTO MBIILICHHS, YMEHUS PYKOBOJCTBOBAaThCA UM B

II03HABATEIbHOW, KOMMYHUKATUBHON U COLIMAIBHOM MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeranmpeaMETHBIX pe3yJbTaTOB BBIICISAIOT 3HAYUMBIC JUIS
(bopMHpOBaHUS MHUPOBO33PEHHUS OOILECHAYYHbIE MOHATUS (3aKOH, TEOpHUs, MPUHIMII,
runore3a, (axkrT, cUCTeMa, MpoLecC, OSKCIEPUMEHT U  JIpyroe.), KOTOpbIE
UCITIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETax U MO3BOJISIOT HA OCHOBE
3HAHWM W3 3TUX MpeaMeToB (GOPMHUPOBATH MPEACTABICHHE O IEJIOCTHOM HaydyHOU
KapTUHE  MHUpa, M YyHHUBEpCaJbHble yueOHble JeWlcTBUS  (TO3HABaTEIbHBIE,
KOMMYHUKATHUBHBIE, PpETYJIATHBHBIE), KOTOpble oOecrneyuBaloT (HOpPMUPOBAHUE
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 JIPyTUMH MIOHATHUIIMU),
HCIOJIL30BaTh MOHATUS JIJIE OOBSICHEHUS OTACIBHBIX (DAKTOB W SIBJIICHH,
BBIOMpATh OCHOBAaHMS M KPUTEPHUU JJIsI KJIACCUPUKAIIMU XUMHYECKUX BEIIECTB
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Y XUMUYECKUX PEaKIMil, yCTaHABINBATh IPUUYNHHO-CIIECTBEHHBIE CBSI3U MEXKIY
OOBEKTAaMU M3yU€HUS, CTPOUTH JIOTUYECKUE PACCYKACHUS (MHIYKTUBHBIE,
NeAYKTUBHBIE, 10 aHAJIOTUH), 1e7IaTh BHIBOJBI U 3aKITIOYECHUS;

yMEHUE TMPUMEHITh B IIpoIllecCe TMO3HAHMS TMOHATUA (TIPEIMETHhIE W
MeTaIpe/IMETHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOJIb3yeMbIe B
XUMHUH, TMPeoOpa3oBbIBATh IMIUPOKO TMPUMEHSIEMbIE B XHUMHUHM MOJICIbHBIC
IPEJICTaBICHUS — XUMUYECKHUI 3HaK (CUMBOJI 3JIEMEHTa), XUMU4eckas popmyia
Y ypaBHEHUE XWMHUYECKOW PEakUUHd — MPHU PEIICHUH Y4eOHO-ITO3HABATEIIbHBIX
3aJ1a4, C Y4ETOM 3TUX MOJEJIbHBIX MPEICTABICHUIN BBISBIIATh U XapaKT€pU30BaTh
CYLLECTBEHHbIE MPU3HAKK H3y4aeMbIX OOBEKTOB — XUMHUYECKHX BELIECTB U
XUMUYECKUX PEaKUUWd, BBIABIATH OOLIME 3aKOHOMEPHOCTH, HPHYUHHO-
CJIEJICTBEHHBIE CBSI3U U IPOTUBOPEYHS B U3yH4AEMbIX IIPOLIECCAX U SIBJICHUSX.
Ba3oBLlie ucciienoBarejbcKue AeiiCTBYA .

YMEHUE MCIOJb30BaTh IIOCTABJICHHBIE BONPOCHI B KAadyeCTBE HHCTPYMEHTA
NO3HAHMs, a TaKXKe B KauyecTBE OCHOBBI i1 (OPMUPOBAHMS THIOTE3BI I10
IIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHH;

NpUOOpETEHNE OMbITa MO IUIAHUPOBAHUIO, OPraHU3aldd U TPOBEIAECHUIO
YUYEHMYECKHX SKCIIEPUMEHTOB, yMEHHME HaOJ0JaTh 3a XOJOM Ipolecca,
CaMOCTOSITEIBHO MPOTHO3UPOBATH €r0 pe3yibTaT, (POpMYIHUPOBATH 0OOOUIEHUS U
BBIBOJIBI IO pe3yJbTaTaM MPOBEIEHHOIO OIbITa, HCCIEIOBAHUS, COCTABIISTH
OTYET O MPOJIETaHHOM padoTe.

Pabora ¢ unpopmanueii:

yMEHUE BbIOMpATh, AHAIU3UPOBATH U HHTEPIPETUPOBATH HHPOPMAIIUIO
Pa3IMYHBIX BUAOB U (POPM MPEACTABICHHUS, TOIYy4aeMYyIO U3 Pa3HbIX UCTOUYHUKOB
(HayyHO- TOMyJsipHas JUTEpaTypa XUMHUYECKOIO COJEp>KaHMs, CIpPaBOYHbIE
nocobusi, pecypcbl MHTepHETa), KPUTHUECKH OLICHHBATh MPOTHBOPEUMBYIO U
HEJ0OCTOBEPHYIO UH(OPMAIHIO;

YMEHUE MNPUMEHSITh pa3IMYHble METOABl M 3alpoChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX IJIl BBIIOJIHEHUS
y4eOHBIX U [T03HABATENbHBIX 33/1a4 ONPECIEHHOTO TUIIa, TPUOOPETEHNE OIbITa
B 00JIaCTH HCIOIB30BaHUS HUH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHIA,
OBJIAJICHUE KYJIbTYPOM aKTHMBHOTO MCIOJB30BaHUS PA3JIMYHBIX ITOMCKOBBIX
CUCTEM, CAMOCTOSATEIbHO BBIOMPATH ONTHMAJbHYIO (OPMY MPEACTABICHUS
uHOpMAIMU ¥ WUIIOCTPUPOBATH pEIIacMble 3a/ladyd HECIOXKHBIMH CXEMaMH,
auarpaMMamu, IpyrumMu opmamu rpaduKuy UX KOMOMHAIMSIMU;

YMEHUE UCIIONb30BaTh W  aAHAJM3UpOBaTh B  IMpolecce y4dyeOHOM H
HCCJIEI0BATENbCKON JEATEIbHOCTH HH(POPMALIUIO O BIUSHUM MPOMBIIIJIEHHOCTH,
CEJIbCKOI'0 XO3SMCTBAa U TPAHCIOPTAa HA COCTOSIHUE OKPYXKAIOLIECW INPUPOIHOU
Cpellbl.

KoMMyHuKaTHBHBIE YHHUBepCaJbHbIe YuyeOHbIe JIeiCTBHS:

YMEHHE 3aJlaBaTh BOIPOCHI (B X0/ auayiora u (Win) AUCKYCCHUH) MO CYUIECTBY
oOcyxmaemMor TeMbl, (HOPMYIUPOBATH CBOM MPEIJIOKEHUS OTHOCHUTEIHHO
BBITIOJTHEH U MPEJIJIOKEHHOM 3a/1auu;

® [pUOOpPETEHUE OIbITa MPE3EHTALMH PE3YJIbTATOB BBITOIHEHHUS XUMHUYECKOIO
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JKCIepuMeHTa  (1abopaTopHOro  OmbITa,  JabopaTopHOl  paboThl MO
MICCIIEIOBAHUIO CBOMCTB BEIECTB, yUEOHOTO MPOEKTA);

® 3aMHTEPECOBAaHHOCTh B COBMECTHOH CO CBEPCTHHKAMH II03HABATEIBHOW U
MICCIICIOBATEIILCKOW JIESITEIBHOCTH TIPU PEIICHUH BO3HUKAIOMIMX TPOOJIEM Ha
OCHOBe yu4€Ta OOIIMX MHTEPECOB W COTJIACOBAHUS MO3HIME (00CYyKaeHUs,
OOMEH MHCHHUSIMU,

® «MO3TOBBIC WITYpPMBD», KOOPAHMHAIIUS COBMECTHBIX JCWCTBHUH, OIpeIeTcHHe
KPUTEPHEB I10 OIICHKE Ka4eCTBA BHIMOJIHEHHON Pa0OThI U IPYTHE);

PeryasiTuBHbIe YHHBepcajibHbIe y4eOHbIE NeHCTBUS:

YMEHHE CaMOCTOSITEIIBHO OMNPEACNATh IIeNH JCSITCIbHOCTH, IUTAHUPOBATh,
OCYIIECTBIISITh, KOHTPOJHPOBATH M TIPH HEOOXOTUMOCTH KOPPEKTUPOBATH CBOIO
JeATEIIbHOCTh, BBIOUpaTh Haubosee 3(P(EKTUBHBIC CIIOCOOBI peIIeHUs YYCOHBIX U
MO3HABATENIbHBIX  3a/]a4, CaMOCTOSTEIbHO COCTaBJSATH WM  KOPPEKTUPOBATH
MPEIJIOKEHHBIA aITOPUTM JIEHCTBUN TIPHU BBIMOJIHEHUU 3aJaHUN C YUETOM MOITYYCHUS
HOBBIX 3HaHMA 00 HM3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUAX, OICHUBATH
COOTBETCTBHE MOJIYYCHHOTO pe3ysibTaTa 3asBICHHOW II€NTH, YMEHHE HCIOJIb30BaTh U
aHATM3UPOBATh KOHTEKCTHI, Mpe/jlaracMble B YCIIOBUH 3aJaHHH.

HPEAMETHBIE PE3YJIBTATbBI
B cocraBe npeagMeTHBIX pe3yIbTaTOB 10 OCBOEHUIO 00513aTEIBHOTO COJEP KAHMS,
YCTaHOBJICHHOTO JJaHHOU (heliepanbHON pabodeil mporpaMMoi, BBIICIISIIOT: OCBOSHHBIE
OOy4YarOIIMMUCS HAy4YHbIE 3HAHUSA, YMEHHUSI M CIOCOOBI NEWCTBU, ClEeHUPUUECKUE
JUISL TIPEAMETHOM 00JacTH «XHUMHS», BUABl JEATEIBHOCTH IO TMOJIYYEHHIO HOBOIO
3HaHUs, €r0 UHTEPIIPETALNU, TPEOOPA30BAHUIO U IPUMEHEHHIO B PA3IMUHbIX YU€OHBIX
Y HOBBIX CUTYalUsX.
K koHiy oOyueHust B 8 kJjiacce mpeaMETHbIC Pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh ¢(HOPMHUPOBAHHOCTh y 00YYaIOIINXCSl YMEHUM:
® packpblBaTh CMBICI OCHOBHBIX XHMHMYECKUX IOHATHI: aTOM, MOJEKYIa,
XUMUYECKUNA BJEMEHT, MPOCTOE BEUIECTBO, CIIO)KHOE BEIECTBO, CMECh
(omHOpOAHAsT W HEOJHOPOJHAs), BAaJEHTHOCTb, OTHOCHUTENbHAs AaTOMHAs U
MOJIEKYJIIpHAsi Macca, KOJMYECTBO BEILECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas
J0JI1 XMMHUYECKOrO »JJEMEHTa B COEAUHEHUH, MOJIIPHBIA OOBEM, OKCHU],
KHCJIOTa, OCHOBAHHUE, COJIb, 3JIEKTPOOTPULIATEIBHOCTb, CTEIEHb OKHCIICHUS,
XUMHUYECKas peaklus, KilaccupuKalus peakuuid: peakuud COETUHEHHUS,
peakiuu pas3joXKEHHUs, pEeaKIUH 3aMeIleHUs, peakuuu OoOMeHa, 3K30- U
HAOTEPMUYECKUE pPEaKIUH, TemIoBod d¢pdeKkT peakuuu, sSIpO aToma,
AJIGKTPOHHBIN CJIOW aToMa, aToMHas OpOuTallb, paguyC aTroMa, XUMHYECKas
CBSI3b, IIOJISIPHAS U HEMOJSIPHAs KOBAJIEHTHAsS CBSI3b, HOHHAA CBS3b, HOH, KATHOH,
aHUOH, pacTBOp, MaccoBas [0Jid BenlecTBa (MPOLIEHTHAs KOHIEHTpalus) B
pacTBope;
® JUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHSATHH M MPUMEHSTH
STUNIOHSTHUS TIPU ONKMCAHUU BEIIECTB U UX MPEBPALLECHUN;
® JCIOJb30BaTh XUMUYECKYIO CHUMBOJHKY JUIsl COCTaBJI€HUs (POPMYJ BEUIECTB U
YPAaBHEHUN XUMHUUYECKUX PEAKIINM;
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OTpENEeNsITh BaJCHTHOCTh AaTOMOB DJJIEMEHTOB B OWHApHBIX COCIUHCHUSX,
CTENIEHb OKMCIICHUS 3JIEMEHTOB B OMHAPHBIX COEIMHEHHUSX, MPUHAJJICKHOCTh
BEILECTB K ONpPeIeIEHHOMY KJIacCy COEIMHEHUM Mo (hopmyiaM, BUJl XUMUYECKOU
CBSI3M (KOBAJICHTHAS] U MIOHHASI) B HEOPTaHUYECKUX COCTUHECHUSIX;

packpeiBath  cMbica  [lepuommueckoro  3akoHa .M.  Mennaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE  TEPUOJUYECKOM  3aBUCUMOCTH  CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB OT UX ToyokeHus B [lepuoandeckoii cucrteme, 3aKOHOB
COXpPaHEHMSI MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO- MOJICKYJISIPHOTO
y4eHUs, 3aKOHa ABOTAJIpO;

OMHCHIBATh U XapaKTEepU30BaTh TabmuuHyto dopmy lleprmogudeckoit cucTeMbl
XUMUYECKUX JJIEMEHTOB: pas3iuyaTh [MOHATUS «r1aBHas mnoarpynmna (A-
rpymma)» u «modoyHas noarpynna (b-rpymnma)», Manbie U O0JbIINE TEPHOIHI,
COOTHOCUTH 00O03Ha4YeHUs, KOTOphle uMelTcs B Tabnuie «llepuonuueckas
cucteMa xumudeckux oanemeHtoB J[.M. MengeneeBay ¢  UYUCIOBBIMH
XapaKTePUCTUKAMU CTPOCHHUSI aTOMOB XMMHYECKHUX DJIEMEHTOB (COCTaB U 3apsij
s/ipa, 0011Iee YUCIIO AIEKTPOHOB U paCIpeieCHUE UX MO0 SJIEKTPOHHBIM CIIOSIM);
KJIacCCU(ULIMPOBATh XUMUYECKUE DJEMEHTbl, HEOPraHWYECKUE BEIIECTBA,
XUMUYECKAE peaknuu (10 YHCIy W COCTaBy VYYACTBYIOIIMX B PEAKIIHH
BEII[ECTB,I0 TEIOBOMY YD (DEKTY);

XapakTepu3oBaTh (OMHUCHIBATh) OOIIME XWMHUYECKHE CBOWMCTBA BEIECTB
pPa3IMYHBIX KJIACCOB, TMOATBEPKJAsi OIMCAHUE TMPUMEpPAMU MOJEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIUX XUMHUYECKUX PEAKIINIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX Kaue€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TPOTEKAHMSI XUMHYECKUX TMPEBPAIICHUA B Pa3IMYHBIX
YCIIOBUSIX;

BBIYUCIISITH OTHOCUTEJIBHYIO MOJICKYJSIPHYI0O M MOJISIPHYIO MacChl BEIIECTB,
MacCCOBYIO JIOJIFO XMMHUYECKOTO dJeMeHTa 1o (HopMyJie COSAMHEHHS, MACCOBYIO
JIOJIFO BEIIIECTBA B PAacTBOPE, MPOBOJUTH PACUETHI MO YPABHEHUIO XUMHUYECKOM
peakuuu;

MPUMEHSTh OCHOBHBIEC OIEpAllMd MBICIUTEIBLHON MEATeTbHOCTH — aHAIU3 |
CUHTE3, CpaBHEHHE, 0000IIIEHUE, CUCTeMAaTU3AINI0, KIIaCCU(UKAIINIO, BBISIBIICHUE
MPUYUHHO- CIICJICTBEHHBIX CBS3€M — JJI1 WM3YYCHHS CBOWCTB BEIICCTB M
XUMUYECKAX  pPEaKIui, €CTeCTBEHHO-HAy4YHBbIC  METONBI  TO3HAHUS  —
HaOJIIOJICHHE, W3MEpPEHHE, MOJICIUPOBAHUE, DKCIEPUMEHT (pCaJIbHbId U
MBICJIEHHBIN );

CJIe0OBaTh MpaBWjaM TOJb30BaHUS XUMHUYECKOW MOCY/IOH W J1TaOOpaTOPHBIM
o0opyZoBaHMEM, a TaKke TNpaBwiIaM oOpaiieHusi ¢ BelecTBaMu B
COOTBETCTBUH C MHCTPYKIHMSIMHU TIO BBITIOJHEHUIO JIAOOPATOPHBIX XUMHUYECKUX
OMBITOB TIO TIOJIYYEHUIO M COOMpaHUI0 Ta3000pa3HbIX BelIeCTB (BOoAopoaa H
KHCJIOpOJa), MPUTOTOBJICHUIO PACTBOPOB C OMNPEAEIEHHOW MAacCOBOM Jo0Jiel
pacTBOPEHHOTO  BEIECTBA, IUIAHWPOBATH M IPOBOJUTH  XUMHUYCCKHEC
AKCTIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEJIOYEH W KUCIOT C MOMOIIIBIO
WHJUKATOPOB (JakMyc, peHondTarenH, METUIIOpaHX U IPYTHE).

K xoniy oOydenus B 9 kjiacce mpeaMeTHbIE pe3ysibTaThl HA 0a30BOM YpOBHE

JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH y O0YHAIOIITUXCSI YMEHHUI:
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pPacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX MOHATHA: XUMUYECKHHA DJIEMEHT,
aToOM, MOJIEKYJIa, HOH, KaTUOH, aHUOH, IPOCTOE BEILIECTBO, CIOKHOE BEIIECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb OKHUCICHUS, XHUMHYECKas
peakius, XUMUYEeCcKas CBsA3b, TEIJIOBOM A(h(EKT peakiuu, MOJib, MOJSPHBIMI
00BEM,  pacTBOp, IJEKTPOJUTHI,  HEDJIEKTPOJIMUTHI,  AICKTPOIUTHYECKAs
JTUCCOIMAIINS, pPEaKIMd HOHHOrO0 OOMEHa, KaTajau3aTrop, XUMHUYECKOe
paBHOBecHe, OOpaTHUMble W  HEOOpaTUMbBIE  pPEAKIHUH, OKUCIUTEIHHO-
BOCCTAaHOBHUTEJIbHBIE PEAKIMH, OKUCIUTENIb, BOCCTAHOBUTENb, OKHUCIECHUE H
BOCCTAHOBJICHHUE, amnorponus,  amMm(pOTEpHOCTh,  XUMHUYECKass  CBA3b
(KOBaJIeHTHAasi, MOHHAsI, METAIJINYECKAsA), KPUCTAIUIMYECKAsT PEIIETKA, KOPPO3Us
METaJUIOB, CIUIaBbl, CKOPOCTh XMMHYECKOM pPEAKUUH, MPEAEIbHO IOMYCTUMAs
koHuentpauus [1/IK Bemecrsa;

WJUTEOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX IMOHSATUM U MPUMEHSTh
3TH MOHSATHS IIPU ONIMCAHUU BEIECTB U UX IPEBPALCHUN;

UCIOJIb30BaTh XMMUYECKYI0 CHUMBOJHKY JUIsl COCTaBJI€HUs (OPMYJI BEUIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpPENENATh BAJIEHTHOCTh U CTENEHb OKHUCJICHUS XUMUYECKUX
AJIEMEHTOB B COEJUMHEHUSAX PA3IMYHOIO COCTaBa, MPUHAIIECKHOCTh BEHIECTB K
OIpeleNEHHOMY KJIacCy COCAMHEHUH 1o (opmynaMm, BHJI XUMHUYECKOM CBS3U
(KoBaJIeHTHAas1, HOHHAs!, METAJUINYECKasl) B HEOPraHUYECKUX COCANHEHUSX, 3apsi
MOHAa M0 XUMHUYECKOW (QopMmylie, XapakTep Cpeapl B BOAHBIX pacTBOpax
HEOPTraHWYECKUX COCIMHEHHMM, THUIl KPUCTAJUIMYECKONM PEHIETKM KOHKPETHOI'O
BEILIECTBA;

packpeiBath  cMmbica  Ilepuoguueckoro 3akona .M. MeHnneneeBa wu
JEMOHCTPUPOBATH €r0 MOHUMAHUE: OMHUCHIBATh U XapaKTEPU30BaTh TAOJIUYHYIO
dbopmy Ilepronuyueckoil cUCTEMbl XUMHYECKUX 3JE€MEHTOB: Pa3IMyaTh MOHATHUS
«rnaBHasg noarpymnmna (A-rpynna)» u «nobounas noarpynna (b-rpymma)y,
Majble W OOJIbILIME MEPUObl, COOTHOCUTh O0O3HAYEHMS, KOTOPbIE MMEIOTCS B
NepPUOANYECKON TaOIMIle, C YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB
XUMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsj sAapa, OOIIee YHUCIO 3JIEKTPOHOB U
pacrpezeieHue  HUX O  3JEKTPOHHBIM  CJIOSIM),  OOBSCHATH  0OLIue
3aKOHOMEPHOCTH B M3MEHEHHUH CBOMCTB JIEMEHTOB U UX COEIMHEHMI B IIpeIesax
MaJibIX EPUOOB U INIABHBIX MOJATPYIII C YYETOM CTPOEHUS UX ATOMOB;
KJIACCU(PUIIMPOBATh XHMHUYECKUE DJIEMEHTbI, HEOpPraHWYEeCKUEe BEIIEeCTBA,
XUMUYECKHUE peakuu (M0 YKUCIy M COCTaBy YYACTBYIOIIMX B PEaKIHU
BEIIIECTB, MO TemIoBOMY 3h(deKTy, MO0 H3MEHEHUIO CTENEeHEeW OKHUCICHUS
XUMHUUYECKHUX DJIEMEHTOB);

XapaKkTepu30BaTh (OMUCKHIBAThH) O0IHE U crielMpUIecKue XMMUUECKUE CBOMCTBA
IPOCTBIX W  CIIOKHBIX BEIIECTB, NOATBEPXKIAasl OINUCAHWE NPHUMEPAMH
MOJIEKYJISIPHBIX M HMOHHBIX YPAaBHEHUH COOTBETCTBYIOIIMX XHMHYECKUX
pEeaKUunii;

COCTABJISITh YPABHEHUS 3JIEKTPOJUTHYECKOW JAMCCOLMALMM KHCIOT, LIEI0YEN U
COJIeH, TIOJIHBIE W COKpaUIEHHBIE YpaBHEHMsI PpPEAKIUH HOHHOrO OOMEHa,
YpaBHEHUSI pPEaKIMil, MOATBEPKAAIONIMX CYUIECTBOBAHUE TN'€HETUYECKOU CBSI3U
MEXy BEIIeCTBAMH PA3JIMUHBIX KJIACCOB;
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pacKpbIBaTh CYIIIHOCTh OKHCIIUTEIBHO-BOCCTAHOBUTEIHHBIX peakuii
MOCPEICTBOMCOCTABIIEHUS AIIEKTPOHHOIO OaJlaHCa 3TUX PEaKIIUil;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHUS,
BO3MOYKHOCTHUIIPOTEKAHUS XUMHUYECKUX MPEBPAIICHUI B Pa3IMUHbBIX YCIOBUSIX;
BBIYHCIIATh OTHOCHUTEIBHYIO MOJEKYJSIPHYIO U MOJSIPHYIO MacChl BEIIECTB,
MAaCCOBYIO JIOJTFO XMMHUYECKOTO dJeMEHTa 1o (HOopMyJie COSAMHEHHS, MACCOBYIO
JIOJTEI0 BEIIIECTBA B PAaCTBOPE, MPOBOJUTH PACUETHI TIO0 YPABHEHUIO XHUMHYECKOM
peakiuy;

COOJIOJIaTh TpaBUiia TOJb30BAHMUS XUMHUYECKOM MOCYI0H W J1abopaTOpHBIM
o0opyJoBaHMEM, a Takke TMpaBwia oOOpallleHuss C BeleCTBaMH B
COOTBETCTBUM C MHCTPYKIMSIMHU IO BBINOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTBITOB IO TIOJYYCHHIO W COOMpaHWI0 Ta3000pa3HBIX BEIIECTB (aMMUakKa Hu
YTJIEKUCIIOTO Ta3a);

MPOBOJIUTh PEAKIMH, TOATBEPKIAIONINEG KAYSCTBEHHBIM COCTAaB Pa3IMYHBIX
BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOpUI-, OpOoMUA-, HOAUI-, KapOOHAT-
, docdar-, cunukar-, cyiabhar-, THAPOKCUA-UOHBI, KATUOHBI aMMOHHUS U HOHBI
M3YYEHHBIX METAJIJIOB, TPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTaHHMYECKUX
BEIIECTB;

MPUMEHSATh OCHOBHBIEC OIEpAlMd MBICIUTEIBHON NEATeTbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, O0O0OOIIEHHE, CHUCTEeMaTU3AlMIO, BBISBICHHE MPUYUHHO-
CIICICTBCHHBIX CBSI3€H — IS WM3yYEHUS CBOWCTB BEIIECTB M XUMHYECKHX
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 OcHoOBHBIE BH/IbI 1eATEJIbHOCTH 00y4A0IIMXCS HUcnoan3zoBanus
Kypca, 3JIEKTPOHHBIX
KOJIU4eCTBO (undpoBbIX)
4acoB o0pa3oBaTeIbHBIX
pecypcoB

Paspen 1. lNepBOHaYanbHble XMMHUYECKUE 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 MpaBWJIaM# PabOTHI B TaOOPATOPUH U
npueMaMu 0oO0palleHus ¢ J1abopaTopHBIM

00pa3ion
HEOPraHWYCCKHUX BEIICCTB — METAJIOB H

cMecen

PackpbIBaTh CMBICIT U3y4aeMbIX TOHSATHH.
PackpbiBaTh pojib XUMHH B MPUPOJE H
KU3HU 4YelloBeKa, €€ CBA3b C JPYIHMMH
HayKaMHU.

Pasznuyarh 4rcThIe BELIECTBA U CMECH;
OJTHOPOJHBIE ¥ HEOJHOPOIHBIE CMECH.
Pasnuyars pusznueckne 1 XuMU4IeCKue
SIBIICHUSI.

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

HaGnrogate u ommchiBaTh OOBEKTHI TPH
IPOBECHUU JIEMOHCTpaIUN u
7a00paTOPHBIX  ONBITOB IO  H3YYECHHIO
¢u3nyecKux CBOMICTB BELIECTB, CIOCOOOB
paszeneHust cMmeced BewecTB. lIpoBoauTh
XUMUYECKUN SKCTIEPUMEHT MPHU pa3/ieTICHUU
cMmeceil (Ha mMpUMepe OYMCTKU TTOBapEeHHOU
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  oOpaleHuss ¢ J1abopaTOpHBIM
000py10BaHUEM.

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

BemectBa wu
XUMHYECKHE
peakIu

(15 gacoB)

KonuyecTBo BemecTtBa. Monb. MomsipHast
Macca. B3auMOCBs3b KOJUYECTBA, MACChI
Y YUCJla CTPYKTYPHBIX €IMHUII BEIIECTBA.
Pacuétel mo dopmynaM XHUMHUYECKHX
COCIMHCHUU.

du3nyecKkue W XHMHUYECKHE SIBIICHUS.
XuMHuYeckass peakiuss U e€ MPU3HAKHU.
3aKOH COXpPAaHEHUS MaCChl BEIIECTB.
XHAMHUYECKHUE YPABHEHHS.
Knaccudukanuss XUMHYECKUX pPEaKIUi
(coenvHeHUs, PA3OKEHUS, 3aMEIICHUs,
obmeHa).

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

dusznveckue CBOMCTBa 00pasIoB
HEOPraHUYECKUX BEIIECTB — METAJUIOB U
HEMETAaJIOB.

OO6pa3ipl BEMIECTB KOJUYECTBOM 1 MOJIb.
dusnveckue sABJIeHUs (TUTaBJICHUE BOCKA,
TastHUE JIbJIa, pACTUPAHUE caxapa

PaccraBiarh k03(pGUIIUEHTH B YpaBHEHUSAX
XUMHUYECKUX  peaknuil. Habmromate wu
ONMKUCHIBATH OOBEKTHl TIPU  MPOBEACHUU
JIEMOHCTpAIIMA U TA00PATOPHBIX OMBITOB.
[IpoBoauTh BBIYKCIEHUA 1O (opMynam
XUMHUUYECKUX COCIUHEHUN U ypaBHCHUSIM
XAMHUYECKUX PEaKIUH.

[IpUMEHSTh €CTECTBEHHO- HAYYHBIE METOIbI
mo3HaHus (B TOM 4YwHcie HaOIIoAeHUE,
MOJICTUPOBaHUE, SKCIIEPUMEHT U OCHOBHBIE
omepalud  MBICTUTEIBHON  JIESITEIbHOCTH
(cpaBHEHME, KITacCH(pUKALINS).
BricTpanBaTh pa3BEpHYThIE MUCHMEHHBIE U
YCTHBIE OTBETHI C OMOPON Ha MH(POPMAIIHIO
U3 yuyeOHWKA W CIPABOYHBIX MAaTEepUaJIOB,
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  (pa3ioKeHHe
caxapa, B3aMMOJICHCTBUE CEpHOMN
KHCIIOTHI C XJIOPUAOM Oapus, MOTyICHHUE H
pasnokenue ruapokcuaa meau (I1) mpu
HarpeBaHuM, B3aMMOJCICTBHE Xele3a ¢
pactBopom comu  Mmeau  (I1). OmbiTl,
WUTIOCTPUPYIOIIME 3aKOH COXPaHEHHUs
MAacCBhl.

Jlabopamophuie onvimol:

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

00pa3IOB HEOPTraHMYECKUX BEIIECTB —
METaJUIOB ¥ HEMETAJLIOB.

Habnronenne 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 NJIM IPOAYKTOB pCaKIINUN

Pasue.ﬂ 2. Baxkneiimmue NMpEeaACTABUTE/IN HCOPTAHNYIECCKUX BEIIIECTB

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

00

Bo3nyx — cmech razos. CocraB BO3ayXa.
Kucnoponq — »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,
pa3pyllieHre 030HOBOTO CIIOSI.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

KauectBeHHOE onpenieneHne coaep:kanus
KHUCJIOpOJia B BO3/yXE.

[lomyuenue, coOupaHue, pacno3HABAHHE

Hcnonp30BaTh XUMHUECKYIO CHMBOJIHKY IS
COCTAaBJICHUS dopmyn BEILIECTB,
MOJICKYJISIPHBIX ~ yPaBHEHUN XHUMHUYECKUX
PEAKIHI C yYaCTUEM KHUCJIOPO/IA.

XapakTepuszoBaTh  (ONMUCHIBaTH)  COCTaB
BO31yxa, (U3MYECKHUE U  XUMHUUYECKHUE
CBOMCTBAa  KHUCJOpPOJa,  CHOCOOBI  €ro
MOJIyYCHHS, TPUMEHEHHWE U 3HAYCHHUE B
MIPUPOJIE U KU3HU YETIOBEKa.

CpaBHUBaTh peakiuu ropeHus u
MEJIJICHHOTO OKUCIICHUS.

OOBSICHATH  CYHIHOCTh  IKOJIOTHYECKHUX
npoOseM, CBS3aHHBIX C  3arpsS3HEHHUEM
BO3/yXa.

CrnenoBath npaBuiiaM 0e30macHOM pabOTHI B
naboparopuu npu UCIIOJIb30BaHUH

XUMHUYECKOM TMOCYyJbl W 000pYylOBaHHUS, a
TaK)Ke NpaBUiIaM 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.
HabGnronenue B3auMoAeiicTBUSL BELIECTB C
KHUCIIOPOJIOM U YCIIOBUS BO3HHKHOBEHUS
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 KHUCJIOpoAa U
030Ha HAa OCHOBAaHUM AaTOMHOM MAacCChI
XUMHYECKOTO AJIEMEHTA;

KOJIMYECTBA, MacChl  BEIIEeCTBA MO
YpaBHEHUSIM XUMUYECKUX PEAKIIHi

HaOII0AeHUS, Jenarth BBIBOJBI  TIO
pe3yibTaTam AKCIIEPUMEHTA npu
MPOBEICHUH  JTAOOPATOPHBIX  OMNBITOB U
PaKTUYECKON pabOTHI.

BBIYMCIIATE KOJHMYECTBO BEIECTBA, 00BEM
ra3a mo opmyiam.

VYyacTtBOBaTh B COBMECTHOM paboTe B
rpynre.

BricTpanBaTh pa3BEpPHYTHIE MUCHMEHHBIC U
YCTHBIE OTBETHI C OMOPON Ha MH(POPMAIIUIO
U3 yuyeOHUMKA U CIPABOYHBIX MaTEepUasIoOB,
IPaMOTHO UCII0JIb30BaTh U3Y4YCHHBIN
MOHSATUHHBIMANTIAPAT Kypca XUMHUH

ITonsarue
KHCJIOTaX
COJISIX

(8 yacon)

Bonopon.

0
n

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

Momnsipabiii 00béM ra3zoB. Pacuérer mo
XUMHUYECKUM YPaBHEHUSIM.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

[Tomydyenue, coOupanue U pacrio3HaBaHUE
BOJOpOJIA.

BzaumogeiicTBue BOAOpOJa C OKCHAOM
meau (I1).

JlabopamopHhuwiii onvim:

PackpbiBaTh CMBICT M3y4ae€MbIX MOHSITUUA U
NPUMEHSITh 3TU TIOHSATUS TIPU OINUCAHUU
CBOMCTB BEILECTB U UX ITPEBPALLCHUN.
XapakTepusoBaTh (OMUCHIBaTh) PU3HUECKUE
U XMMUYECKHE CBONCTBA BOJOPOA, CIIOCOObI
€ro MOJIyYEHHUs, IPUMEHECHHUE.

Cobuparp  mpuboOp g TOJyYCHHUS
BOJIOpOJA.

Hcnonb30BaTh XUMUYECKYID CHMBOJUKY
Ui cocTaBiieHus:  GOpMYyJT  BEIIECTB,
MOJIEKYJISIDHBIX ~ YPABHEHUW XUMHYECKUX
peaKIui C y4aCTUEM BOAOPOAA.

BpuncasTh MOJIIpHYHO MacCy BEIECTB;
KOJIMYECTBO BEIECTBA, 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 MU3BECTHOMY KOJIMYECTBY BEIIECTBA
WM 00BEMY;

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

BEIIECTBA;
[IpoBomuTh pacy€Thl MO  YpaBHEHUSIM
XUMHUYECKUX PeaKInil: KoJarudecTBa, 00bEMa,
Macchbl  BellecTBa IO U3BECTHOMY
KOJIMYECTBY, 00BbEMY, MAacCe peareHTOB WU
MPOTYKTOB PEAKIIUU.

CrnenoBath npaBuiiaM 0€30MacHON padOTHI B
naboparopuu npu UCIIOJIb30BaHUU
XUMUYECKON TOCYyAbl W O0OpyJOBaHHS, a
TaK)Ke MpaBWiIaM OOpaIIeHUs ¢ TOPIOYUMU
BEII[ECTBAMH B OBITY.

[1manupoBaTh U OCYIIECTBIISATH Ha MPAKTUKE
XUMUYECKHUE OKCIEPUMEHTHI, MPOBOAUTH
HaOII0ACHUS, Jenarth BBIBOJBI  TIO
pe3ysbTaTam dKCIEPUMEHTA.

VYyacTBOBaTh B COBMECTHOH paboTe B
rpynrne.

Bona.
PacTtBopsI.
[TousiTue

00
OCHOBAaHHUSX
(5 yacoB)

dusnueckue cBoiicTBa BoAbl. Boma kak
pacTBOpUTENb. XHMHUYECKHE CBOMCTBA
BO/IbI.

OcHoBanus1. PactBopsl. Pons pacTBOpOB B
Npupoie W B JKU3HU  4YeJOBEKa.
Kpyrosopor BO/JIbI B IIPUPOJIE.
3arps3HeHne NpUpoAHbIX BoA. OxpaHa u
OYMCTKA NMPUPOAHBIX BOJ. HackilieHHbIE U
HEHACBIILICHHbIC pacTBOPHI.
PactBopyMOCT,  BelIECTB B BOJE.
MaccoBast 10JIs1 BEIIECTBAB paCTBOPE.

PackpbiBaTh CMBICT M3y4ae€MbIX MOHSITUUA U
MPUMEHATh 3TU TOHATHUS TPHU ONHCAHUU
CBOMCTB BEILECTB U UX ITPEBPALLCHUN.

XapakTepu30oBaTh dbuznueckue 151
XUMHYECKUE CBOWCTBA BOJBI, €€ POJb Kak
pacTBOpPUTENE B MPUPOAHBIX MPOLECCAX.

CocTaBisITh YpaBHEHUS XUMHUYECKUX
PEaKLHM C y4aCTUEM BOJBI.

OOBSICHATH  CYIIHOCTh  DKOJIOTHYECKUX
npoOjieM, CBS3aHHBIX C  3arps3HCHHEM

IMPHUPOJAHBIX BO/, CIIOCOOBI OYMCTKHU BOJBI OT

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

htts://uchi.ru

Xumuueckuii IKcnepumenm: IIpUMECEH, MeEpbl II0 OXpaHe BOL OT
Jlemoncmpayuu: 3arps3HECHUS.
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PactBopenue Bemects ¢
PacTBOPUMOCTBHIO.
B3aumoneiictBue BOIBI
(HaTpUEM M KaJbIEM).
HccnenoBanue pacTBOPOB  KHUCIOT H
IeJ04Yed C TIOMOULIBI0 HHIMKATOPOB.
Jlabopamopnvie onvimer WccnemoBanue
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

[InanupoBaTh U OCYLIECTBIATh HAa MPAKTHUKE
XUMHUYECKHUE OKCIIEPUMEHTBI, IPOBOJUTH
HAOJMIOEHUs,  JIeaTh BBIBO/IbI o
pe3yJsbTaTaM AKCIIEPUMEHTA npu
IPOBEICHUH J1a0OPATOPHBIX ONBITOB U
MPaKTUYECKONPAOOTHI.

CrnenoBath npaBuiiaM 0€30MacHON padOTHI B
naboparopuu npu UCIIOJIb30BaHUU
XUMHUYECKOH NOCYAbl HOOOPYIOBAHUS.
[IpoBOAUTH BBIUKCICHHUS C TNPUMEHEHHEM
NOHSATHUS «MaccoBas JIOJdsl BEIECTBAa B
pacTBope».

BricTpanBath pa3BEpHYTHIE NMUCHMEHHBIE U
YCTHBIE OTBETHI C OMOPOW Ha MH(OPMALIHIO
U3 y4eOHHMKa U CIPaBOYHBIX MaTepHaJIOB,
I'PaMOTHO UCIIOJIb30BaTh U3YyYEHHBIH
MOHATUMHBIMANIIApaT Kypca XUMUN

OcHOBHBIE
KJ1aCCHI
HEOPTaHU4eC
KX
COCMHCHUI
(11 gacos)

Knaccudukanus HEOPTraHUYECKHUX
coequHenuid. Oxcunpl. Knaccudukarus
OKCHJIOB: cosieo0pasyroniiue (OCHOBHBIE,
KHUCJIOTHBIE, ampoTepHbIC) u
HEeCO0JIC00pa3yoIIHe. Homenknatypa
OKCHUJIOB. DU3MYECKHE U XHUMHYECKHUE
cBOMCTBA OKCUAOB. [lomyueHne OKCUIOB.
OcuoBanus. Knaccudukaruss OCHOBaHUM:
IEJI0YU U HEPACTBOPUMbIE OCHOBAHHSL.
Homenknarypa ocHoBaHuii. dusndeckue
Y XMMHUYECKUE CBOWCTBA OCHOBAHUM.
[TosrydyeHrue OCHOBaHUN.

KnaccudgunmpoBath u3ydaeMble BeIIeCTBa
10 COCTaBy M CBOMCTBaM.

CocrtaBnsate (HopMysbl OKCHUAOB, KHCIIOT,
OCHOBaHHUM, cCOJIEM U Ha3pIBaThb HX II0
MEXIYHApPOJIHOU HOMEHKIATYPE.
IIporHo3upoBarh CBOWCTBA BEIIECTB Ha
OCHOBE OOIUX XUMHUYECKUX  CBOWCTB
M3YYCHHBIX KJIACCOB/TPYNI  BEMIECTB, K
KOTOPBIM OHH OTHOCSITCSL.

CocCTaBiITb  MOJIEKYJISIPHBIE ~ YPAaBHEHUS
peakuuii, WUIIOCTPUPYIOMNX XUMHYECKUE
CBOMCTBA M CIOCOOBI TMOJYyUYCHHS 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. bekeroga.
[lony4yeHnue KuCIOT.

Conu. Homenknatypa COJIEH.
@OU3NYECKEe W 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  KHUCJIOT M
MOMOIIBIO UHAUKATOPOB.
N3ydyenne B3aMMOJNEUCTBUSA KHCIOT C
METaJlJIaMH, PEAKIIUN HEUTpAIIU3ALUH.
BzaumopenictBue  pacTtBopa  CepHOM
KHCIO0THI ¢ okcuaoMm meau (11).
[Tomy4yeHne HEPaCTBOPUMBIX OCHOBAHUM.
BriTecHeHME OIHOrO MeTaiia APYrUM U3
pacTBOpa COJIH.

lpaxmuuecxas paboma

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

BCIICCTB

Onpenenenue
mienoYen ¢

M3YYEHHBIX  KJIACCOB/TpyMN, a  TaKxke
MOJITBEPKAALOIINX TeHETHYECKYIO
B3aMMOCBSI3b MEX1Y HUMH.

[Ipon3BOAUTH BBIYMCICHUS MO YPABHEHUSIM
XAMHUYECKUX PEAKIIUH.

[InaHupoBaTh U OCYIIECTBIATH HA MPAKTUKE

XUMUYECKAE OKCIEPUMEHTHI, IPOBOIUTH
HaOIIOICHUS, JienaTh BBIBO/IBI T10
pe3yybpTaTam AKCTICPUMEHTA pu

IPOBEJCHUHN JIa0OPAaTOPHBIX OMBITOB U
IPAKTUYECKUX padoT.

CnenoBath npaBuiiaM 0€3011acHOM pabOThI B
naboparopun pu VICITOJIb30BAHUU
XUMHUYECKONTIOCYAbl U 000PYJOBaHMUS.
BeicTpanBaTh pa3BEPHYTHIE NMUCBMEHHBIE U
YCTHBIE OTBETHI C OMOPOW Ha MH(OPMAIIHIO
U3 y4yeOHMKA 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,
TJIOTCHBI, 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 ..
MengeneeBa. Ilepuoapt wu  rpynmnsl.
DOU3NYECKU CMBICII TIOPSIZIKOBOTO

HOMEpa, HOMEPOB TEPHOJAa U TPYIIIBI
2JIEMEHTA.

Ctpoenue aromoB. CocTaB aTOMHBIX
sanep. M3oromnbl. DnekTpoHbl. CTpoeHue
AIIEKTPOHHBIX O0O0JIOYEK aTOMOB IEPBBIX
20 XUMHYECKHUX AJIEMEHTOB

Ilepnoanueckon CUCTEMBbI

PaCKpBIBaTB CMBICII IICPHUOJNYCCKOI'0O3aKOHaA.

OnwuceiBaTh CTPOCHUE TaOJIUIIBI
«Ilepponnueckas cucTeEMa  XUMHYECKUX
anemeHToB .. MenneneeBay.
MopenupoBatb CTPOCHHUE aToma,
DHEPreTUYECKUX YPOBHEM U ITOAYPOBHEN TPU
ITOMOITA PUCYHKOB, AIEKTPOHHBIX
KOH(UTypanuii U 3J€KTPOHHO- rpauIECKUX
dbopmyL.

[losicHATH busnueckuit CMBICII

MOPSIAKOBOIO HOMEpPA, HOMEPOB IEpHUOAA U
TPYIIIbI 3JIEMEHTA.

XapakTepu3oBaTh XUMHUYECKUE DIIEMEHTHI
MEPBBIX TPEX MEPUOAOB, KaJM, KAIbLUHUU U
UX COCIMHEHUS 10  TOJIOKEHUIO B
ITepnonnueckoit cucreme .. Menneneena.
OOBsicHAT, 00IIME 3aKOHOMEPHOCTH B
HW3MEHECHUU CBOMCTB XUMHUYECKUX
AJIEMEHTOB (M3MEHEHUE PaJNYyCOB aTOMOB,
ANIEKTPOOTPUIIATENILHOCTH, BAJIEHTHOCTH) U
UX COCIMHEHUWW B TMpelesax MajblxX

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

htts://uchi.ru
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JHA.HN. MenneneeBa. XapakTepHUCTHKA
XUMHAYECKOTO  3JIEMEHTa IO  €ro
nosioxkeHnto B llepuonnueckoit cucreme
J.1. Menneneena.

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

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

BzanmopencTtBue THIApPOKCHIIA IMHKA C
pacTBOpaMHU KUCJIOT U MIECJIOYEH.
MopenupoBaHue CTPOCHHSI MOJIEKYJ IPH
TTOMOIIIH PUCYHKOB, MOJIEIIEN,
AJEKTPOHHBIX M CTPYKTYPHBIX (HOPMYIL.
Tabmuna  «llepuoanueckass  cucreMa
XUMHUYECCKUX 2JIEMECHTOB JI.N.
MenneneeBay.

Jlabopamophvie onvimul

O3HakomIIeHHE ¢ 00pa3laMu METalioB U
HEMETAJJIOB

MEPUOAOB M TJABHBIX MOJATPYII C YYETOM
CTPOEHHsSI MX AaTOMOB; Y4acTBOBaTb B
COBMECTHOM paboTeB Mmape WM rpyririe.
BricTpauBaTh pa3BEPHYTHIC NMHUCHMEHHBIE H
YCTHBIE OTBETHI C OMOPOM Ha MH(OPMAILIUIO
U3 y4eOHUKa U JIPYTUX UCTOUYHHUKOB, B TOM
yucie MaTepHera.

XUMHU4YeckKas
CBSA3b.
OKUCIIUTEILH
0_

Xumudeckas CBSI3b. KoBanenTtHas
(momnsipHast M HEMOJSIPHAs) CBSI3b.
ONEeKTPOOTPULATENBHOCTh  XUMHYECKHUX
anemeHTOB. MloHHas cBs3b. CTeneHb

PackpbIBaTh CMBIC H3y4aeMbIX ITOHATHUH.
Onpenensate BHJA XWMHYECKOM CBS3U B
COCIMHCHHHU.

MojenupoBaTh CTPOEHUE MOJIEKYJI MPH

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

htts://uchi.ru
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BOCCTAHOBUTE | OKUCJICHUS. OKuCANTENBHO- | MIOMOIIN PUCYHKOB, MOJIEJIEH, AIIEKTPOHHBIX
JIbHBIE BOCCTaHOBUTENbHBIE peakuuu. [Iporeccsl | U cTpykTypHbIX (opmyn. Mcemnons3oBarh
peakiu (8 | okucICHUS u BOCCTAHOBJICHUS. | XUMUUYECKYI0 CHUMBOJIMKY JJII COCTaBJICHUS
4acoB) OKuCIUTEIN U BOCCTAHOBUTEH. GbopMyT BEIIECTB, AJIEKTPOHHOTO OanaHca
XUMHYECKUN JKCIEPUMEHT: HW3YYCHHUE | PEaKIUM.
o0pa3oB  BeleCTB  MeTauioB U | Onpenenarb CTENeHb OKUCIEHUS aTOMOB
HEMETaJJIOB, B3aMMOJICHCTBHUE | XUMUYECKAX JJIEMEHTOB 10 ¢opMynaMm u
TUAPOKCHUJA IUHKA C PACTBOPAMU KHUCJIOT | COCTABIATh bopmyIibl OMHAPHBIX
M 1IEJoYeH, TMPOBEJCHUE  OMBITOB, | COEIUHEHUN M0 CTETICHU OKHUCICHUSI aTOMOB
WJUTFOCTPUPYIOIIUX IPUMEPHI | XUMUYECKUX AJIIEMEHTOB.
OKHCIUTEIBHO- BOCCTAHOBHUTEIBbHBIX | OnipeaensiTh OKHCIIUTEIb u
peakuuii (ropeHne, peakluy pa3ioKeHHs, | BOCCTAHOBHUTEb. PaccraBnsath
COCIMHEHUA). KodhuIMeHTsl B CXeMax  MPOCTHIX
Xumuueckuii IKcnepumenm: OKHCIIUTEIBHO- BOCCTAHOBUTEIIbHBIX
Jlemoncmpayuu.: peakinii METOZI0M 3JIEKTPOHHOTO OajaHca.
OnbIThl, WUTIOCTpHUpYIONUE TpuMepsl | HabmogaTh XuMUYeckue OmbITHI O TUIAHY,
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX aHaJM3UPOBATh U J1€JIaTbBBIBO/IBI.
peakiuii (ropeHue, peakiuu UcnonszoBate UKT  gns co3manud
Pa3JIOKEHUSI, COCTUHECHMUS) Moelei, MOATOTOBKH MPE3EHTAIUH,
JIOKJIAIOB TIO TEME.
BricTpanBaTh pa3BEpHYThIE MUCHMEHHBIE U
YCTHBIE OTBETHI C OMOPON Ha MH(OPMALIHIO
U3 yuyeOHUKA U JIPYTUX WCTOYHHKOB, B TOM
yuciie UaTepHera
PesepBHoe
Bpems 3 yaca
OBUIEE
qncCio
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
Pa3spen 1. Bewecrso u xmumuyeckue peakumm
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 | Menneneesa. 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 9JIECMEHTOB B | KJIaCCOB.

[leproguueckoil cucrtemMe U CTPOCHUEM
MX aTOMOB.

CrpoeHune BemecTBa: BUAbI XUMAYECKOM
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

Knaccudukanus XuMHUECKUX peakIuit
0 Pa3IUYHBIM NpHu3HAKaM (TI0 YHCITy U
COCTaBy YYacTBYIOIIMX B  PEaKIHH
BEIIECTB, MO TerioBoMy 3¢ deKTy, Mo

U3MEHEHHUIO  CTEIEHEHM  OKUCIICHMS
XUMHUYECKUX DIIEMEHTOB, 10
o0paTUMOCTH, 1o YYaCTHIO
KaTanm3aTopa). DK30- u
SHIAOTEPMUYECKHE peakiuu,
TEPMOXUMHUYECKUE YPABHEHHUS.

[loHATHE O CKOPOCTM XHMHYECKOMU

peakuuu. Ilonste o0 oOpatuMbIX U
HEOOpAaTUMBIX XUMHUYECKHX PEAKITHSX.
[ToHsITHE O TOMOTCHHBIX U TE€TEPOTCHHBIX
peakuusx. [londarue o karanuse.
[ToHsaTHE O XHWMHYECKOM pPAaBHOBECHHU.
dakTophl, BIUAIOINIME HA CKOPOCTH
XUMUYECKON pEakiud ¢ TOJIOKCHHE
XUMUYECKOTO PaBHOBECHSI.
OKucauTenpHO- BOCCTAHOBUTEJIHHBIC
peakuuu, AIEKTPOHHBIN Oayanc
OKHUCIIUTENbHHO- BOCCTAaHOBUTEIbHOU
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
XUMUYECKOW pPEaKkUuu OT PasIu4HbIX
(hakTopoB.

IIporanosupoBathb BO3MOYKHOCTH
IIPOTEKAHNUS XUMUYECKUX NIPEBPALICHUN
B PA3JINYHBIX YCIOBUSAX.

Onpenensth OKHUCJIUTEID u
BoccTaHoBuTeNlb B OBP.

CocTaBnsiTb  DJIEKTPOHHBIM  OayaHc
peaKInm.

ITpou3BOIUTH BBIUMCIICHUS 1o

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

BricTtpauBath pa3BEPHYTHIE
MUCHbMEHHBIE W YCTHBIE OTBETHI C
ornopoit Ha WHGOPMAIUIO U3 yuyeOHUKa
M CIIPABOYHBIX MAaTEpPUAJIOB, 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 IIEKTPOJTUTUIECKOM | PackphiBaTh CMBICIT u3ydaeMbix | 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 JHUCCOIMAIIMM BEIISCTB C
pa3IMYHBIMA ~ BUJAMH  XUMHYECKOU
cBs3u. Crenenp auccoruanuu. CHUIbHBIC
U ciabble IIEKTPOITUTHI.

Peaknyn wmoHHOrO oOOMeEHA. YCJIOBHSA
MPOTCKAHMS PeaKIuii MOHHOTO0 OOMEHa,
MOJIHBIE W COKPAIIEHHBIE  HOHHBIC
ypaBHEeHUsT peakiuii. CBOMCTBa KHUCIOT,
OCHOBaHUM u coJiei B CBETE
peACTaBICHUM 00 3JIEKTPOJUTUUYECKOM
nucconuanuu. KadecTBEeHHbIE peakiuu
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
peakun TuAPOJIN3a COJIEH.
XapakTepuzoBaTh OO0IME XUMHYECKHUE
CBOMCTBA BELIECTB PA3JIMYHBIX KJIACCOB
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Xumuueckuii
Jlemoncmpayuu:
Uccnenoranue 3JICKTPOIIPOBOHOCTH
pPacTBOpPOB BEIIECTB, mpoiecca
JIMCCOLIMAIINN KUCJIOT, IISJIOUYeH U CoJiet
(BO3MOXKHO HCTIOJIb30BaHUE
BHUJICOMATEPHUATIOB).

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

Pacnio3naBanue HEOPTaHUYECKUX
BEIIECTB C TOMOIIbI0 KaueCTBEHHBIX
peaKkiuii Ha UOHBI.

JlabopamopHhuwiti onvim:

N3yuenne  MpPU3HAKOB  TPOTEKAHUS
peakIMu HOHHOTO 0OMEHA B pacTBOpax
AIEKTPOJUTOB (C 0O0pa3oBaHMEM OCaJIKa,
BbIJICJIEHUEM ra3za, 00pa30BaHUEM BOJIbI).
llpaxmuueckas paboma: Ne 1. Pemenue
AKCIIEPUMEHTALHBIX3aa4 110 TEME.
Boruucnenus:

M0 YPaBHEHUSM XUMUYECKHUX PEAKITUH

IKcnepumernm:

Ha OCHOBE TEOPHUH DJIEKTPOJIUTHUYECKOU
JUCCOIMAIY; TIOJITBEPKAATh CBOMCTBA
NpUMEPAMH MOJIEKYJISIPHBIX U HMOHHBIX
YPAaBHEHUN XUMUYECKHUX PEAKIIHM.
Pemate 3xcriepuMeHTaIbHBIC 33/1a9H TI0
TEME.

[InanupoBaTh ¥ OCYIIECTBIIATH Ha
MPaKTUKE XUMHYECKHE DKCIICPUMEHTHI,
MIPOBOIUTH HAOJIOICHMSI,  JIeTIaTh
BBIBOJIbI TIO PE3YJIbTaTaM JKCIEPUMEHTA
npu MIPOBEICHUU 71a60paTOPHBIX
OTIBITOB M MPAKTUYECKUXPAOOT.
CnenoBath  mpaBwiaMm  Oe30macHOU
paboTHI B nabopaTopuu npu
MCIIOJIb30BAaHUU XUMUYECKOW MOCYbl U
000opy10BaHUS.

[IpoBoUTH BBIYHCIICHUS
XUMUYCCKUMYPABHEHUSIM.
VYyacTtBOBaTh B COBMECTHOM paboTe B
nape Wiv Tpymie.

BricTpauBath pa3BEPHYTHIE
MMMCHMCHHBICH YCTHBIC OTBETHI C OMOPOK
Ha MHGOPMAIIHNIO U3 yUeOHUKA U JPYTUX
HMCTOYHUKOB MH(OPMAIIUU, B TOM YHCIIC
Nutepnera

I10

OOmas
XapaKTePUCTHKA
XAMUYECKUX
JIIEMEHTOB
IPYIIIbL.

VIIA-

OOmass  xXapakTepUCTHKA TaJIOTCHOB.
Ocobennoctu CTpOEHUS aTOMOB,
XapaKkTepHbIe  CTENCHH  OKHMCIICHUS.
CtpoeHne u (uU3MYECKHE CBOWCTBA

ITPOCTEIX BEIICCTB — I'aJIOr'CHOB.

OOBsICHATH OOIIME 3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB HEMETAIJIOB M HX
COCIMHEHUHM B  MpeAesiax  MaJbIX
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
COEIMHEHUI (BO3MOKHO HCIOJIb30BaHUE
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
XUMUYECKUE 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  0Oe30macHOU
paboThI B nabopaTopuu npu
UCIIOJIb30BAaHUU XMUMHYECKOW MOCYbl U
000py10BaHUS.

BricTpauBath pa3BEPHYTHIE
MMCbMEHHbBIEH YCTHBIE OTBETHI C OMOPOM
Ha wuHpOpMAIMIO U3 YYeOHHKA U
CIIPABOYHBIX MAaTE€pUaJOB, T'PAMOTHO
MCIIOJIb30BaTh U3YUYEHHBIN TOHATUMHBIN
anmapar Kypca XUMHH

Oo0mas
XapaKTepPUCTHKA
XAMUYECKUX

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

OOBsiCHATH OO0IIME 3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB 3JIeMeHTOB 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.

CepoBo10poJ1, cTpoeHue, PU3NIECKUE U
XMMHUYECKUE CBOMCTBA.
Okcuapl  cepel  Kak
KHCJIOTHBIX OKCHJIOB.
Cepnas kucioTa, (pu3nYeCKue 1

CEpBIL.

npcaACTaBUTCIN

XUMUYECKHME CBOicTBa (00IIMe Kak
NpeICTaBUTENs  Kjlacca  KHUCIOT |
crienuduIeckue). XUMHUYECKHE
peakiuu,  JIeKaIue B OCHOBE

IPOMBIIIJICHHOTO CIOc00a TOydYeHHUs
CEpPHOU KUCIIOTHI.

[Ipumenenue. Conu cepHON KUCIOTHI,
Ka4yeCTBEHHAs peaKius Ha CyIb(aT-uoH.
Haxoxnenue cepsl u €€ COeIUHEHUN B
npupose. XUMHYECKOE 3arps3HEHUE
OKPYKarOIIEU CPEAbI COCTUHEHUSIMU
cepbl (KUCJIOTHBIE JOXIH, 3arps3HECHHE
BO3[lyXa M BOJOEMOB), CIOCOOBI €ro
MpEIOTBPAICHUS.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3HakomIIeHHE C 00pa3aMu 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
MOJIy4EeHUs], 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  OCYILIECTBJISTH Ha
MPAKTUKE XUMHUYECKUE SKCIEPUMEHTHI,

POBOJIUTH HaOMIOeHUs,  JenaTh
BBIBO/IBI o pe3yibTaTam
IKCIIEPUMEHTA.

CnenoBath  mpaBWwiaMm  Oe30macHOU
paboThI B nabopaTopuu npu
UCTIOJIb30BAaHUU XUMHUYECKOU TOCYIbI U
000py10BaHUS.

[TpousBoauTh BBIUMCIICHUS o
XUMHYECKUM YpaBHEHUSIM.
Hcnonp30BaTh  MpH  BBINOJIHEHUU

yu4eOHBIX 3aJaHUil TEKCThl y4yeOHHKa,
CIIPABOYHBIC MaTepHUaIbI
(ITeproguveckyro cuCTEMY XUMHUYECKHUX
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.

[IpoBencHNE Ka4eCTBEHHOW PEAKIIUU HA
cynbdar-uoH U HaOIIOJCHUE MpHU3HAKA
€€ MPOTEKAHUS

coJieil B BOJIE, DIIEKTPOXUMHUECKUHN Pl
HaIpsHKEHUN METaIOB).

Hcnons3oBaTh npu BBIIIOJIHEHUH
y4eOHBIX 3aJaHuii W B IpoIlecce
HCCIICIOBATEILCKOM JIEATEIILHOCTH
Hay4YHO-TIOMYJISIPHYIO JUTEPaATypy

XUMHUYECKOTO COAEPKaHUs, CIPABOYHbIE
MaTtepuaibl, pecypchbl IHTepHeTa

OOmas
XapaKTePUCTUKA
XAMHUYECKUX
9JIEMEHTOB

V A-rpy1iisl.

A3zor, dochop u wux
coeauHeHust (7 4acoB)

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

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

AMMHUaK, €ro dusznueckue 17}
XUMUYECKUE CBOICTBA, MOJyYE€HUE U
MIPUMEHEHUE.

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

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

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

aMMOHHUSA B Kaue€CTBE MHUHEPAIbHBIX
ynoOpeHnii. XUMHUYECKOe 3arpsi3HeHHUE
OKPYKAIOLIEH Cpelpl COECIMHEHUSIMU

OOBsACHATH OOLIME 3aKOHOMEPHOCTH B
U3MEHEHUH CBOMCTB 2JIEMEHTOB

V A-rpyIiibl ¥ UX COCIMHEHUN C YYETOM
CTPOEHHUS X aTOMOB.

XapakTepus3oBaTh dusznueckue - u
XUMHUYCCKUE CBOICTBa MPOCTHIX
BEIIECTB a3oTra u Qochopa HU HX
COEIMHECHUM (amMmMmaka, coJeit
aMMOHWUSI, a30THOM KHCJIOTHI, HUTPATOB,
okcuga Gochopa (V) m dochopHoii
KUCIOTHI, (ocdaToB), crmocodbl HX
MOJIYYCHUS, IPUMEHEHNE W 3HAYCHHE B
IpUPOJIE u KU3HU YEJIOBEKa.
Onpenensats nOHBI aMMOoHUS U (pocdat-
HWOHBI B PACTBODE.

OOBSICHATH CYIIHOCTH SKOJOTUYECKHUX
mpo0JeM, CBSI3AHHBIX C HAXOXIECHUEM
coenuHeHnii azota u ¢dochopa B
okpyxaromen cpene. Ilnanuposate 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, amwIOTPONHBIE MOIUDHUKAIINH
docdopa, duzMUECKHE M XUMHUYECKHE
cBoiictBa. Oxcun dochopa (V) w
dochopHas kucioTa, (HUUYECKUE W
XMMHUYECKUE  CBOMCTBA, MOJY4YCHHUE.
Hcnons3oBanue (ocharoB B KadyecTBe
MUHEPaJIbHBIX yI0OPEHH.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

O3HakomIIeHHE C buznuecKuMu
cBoiicTBaMu a3oTa, (Qochopa U UX
COETMHEHUH (BO3MOKHO HCHOJIb30BaHUE
BujeoMarepuanoB). (O3HAKOMIIEHUE C
oOpasilaMu  a30THBIX U (HOChHOPHBIX
yA0OpeHuit.

[lonyuyenue, coOupanue, pacrno3HaBaHUE
Y N3y4YEHHUE CBOMCTB AMMHAKa.
B3anmopenictBue  KOHIIEHTPUPOBAHHOM
a30THOM KHUCIOTBI C MEAbI (BO3MOYXKHO
UCII0JIb30BAaHUE BUAEOMATEPUATIOB).
Jlabopamopnvie onvimsi: IlpoBeneHme
KaueCTBEHHBIX PEaKINii HA NOH aMMOHHUS
u ¢ocdaT-uOH, U WU3YYCHUE MPU3HAKOB
ux npotekanus./Ipakmuueckasn paboma
Ne 3: Tlonyuyenune ammuaka, U3y4eHUE €ro
CBONCTB.

Boruucnenus:

10 YPaBHEHUSIM XUMUYECKUX PEaAKIIH

HaOJIOCHUs, JIeNaTh  BBIBOJBI IO
pesyibTataM  OKCHEpUMEHTa  TpH
IPOBEICHUH JIA0OPATOPHBIX OIBITOB U
MPaKTHYECKON paboTHI.

CnenmoBarh  mpaBWwiaMm  0Oe30MacHOU
paboTHI B nabopaTopuu npu
UCIIOJIb30BaHUU XUMHUYECKOU MOCYIbI U
0o0opy1oBaHUs.

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

(IepUOIMYECKYI0 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, amioTpoIHbIE MOIU(DUKAINH,
pacrnpocTpaHeHHe B pupoze,

du3HUecKre 1 XUMUYECKHUE CBOMCTBA.
Ancopbmusi. Kpyrosopor yriaepoma B
MIPUPOJIE.

Oxkcunpl yriaepona, ux (QuU3NYECKHe U
XMMHUYECKUE CBOWCTBA, IEUCTBUE

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

VYronpHass KucCIOTa U €€ COJM, UX
dbu3uyeckre U XUMHUYECKHUE CBOMCTBA,
MOJy4YeHHUE U IPUMEHEHHUE.
KauecTBenHass peakuus Ha KapOOHat-
noHbI. Micnosib3oBaHue KapOOHATOB

B OBITY, MEJUITMHE, TPOMBIIIIICHHOCTA U
CEIIbCKOM XO3SIMCTBE.

[TepBoHavabHBIE MOHSATHS 00
OpPraHUYeCKUX  BEHIECTBAX KaK O
COEMHEHUAX yriepojaa (MeTaH, 3TaH,
ATUJIEH, 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 3HAUCHUE B
pUPOIE U KU3HU denoBeka. OOBSICHATD
MPUYUHHO-CJIEICTBEHHYIO CBSI3b:
CTpOCHHE BEIIECTBA —> CBOMCTBAa —>
MpUMEHEHUE — Ha npuMepax
COCIMHEHNN yIJIEpOJa W KPEMHHUSL.
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, TOpUPOJAHBIA  Ta3, HEPTh),
MPOJYKTHI MX TiepepaboTKu (OEH3UH), UX
POJIb B OBITY U MPOMBIIIJIEHHOCTH.
[TonsatTrie 0 OHOJIOTUYECKH Ba)KHBIX
BEIIIECTBAX: XKUpax, OeJKax, yrieBoaax —
Y WX POJIU B )KU3HU YEJIOBEKA.
MarepualibHOE€ €IMHCTBO OPTaHUYECKUX
1 HEOPTaHUYECKUX COCTUHCHUM.
Kpemnwnii, €ro dusznueckue 51
XUMUYECKHUE CBOWCTBA, IOJy4eHHE U
npumeHeHue. CoenMHEHHs] KPEMHHS B
npupoze. OOuue npeacTaBieHus

00 okcune kpemuus (IV) u kpeMHUCBOH
KHCJIOTE.

Cunukatsl, UX HCIOJIB30BAaHUE B OBITY,
MEUIUHE, POMBIIIJICHHOCTH.
Baxneinmue cTpouTENbHBIE MAaTEPUAIIBI:
KepaMuKa, CTeKJI0, [IEMEHT, OETOH,
xese300etoH. [Ipobiemsbl OGe3omacHOTO
HCTIOJIb30BaHUS CTPOUTETHHBIX
MaTepUaJIOB B MOBCEHEBHOMN KU3HHU.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Mogenn  KpHUCTaIIIMYECKUX
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
MCTOYHHUKOB YTJIEBOJOPOJOB, UX POJIb

B OBITY M TPOMBIIIJIEHHOCTH.

IIpoBoauTh BBIYMCIICHUS 1o
YPaBHEHUSMXUMHUYECKUX PEAKLIMM.
[InaHnpoBaTh ©  OCYIIECTBIISITH HA

MPAKTUKE XUMHUYECKUE IKCICPUMEHTHI,
MIPOBOJINTH HAOJIOICHUSI,  JIeTIaTh
BBIBO/IBI 110 PE3YJbTAaTaM SKCIIEPUMEHTA
npu MIPOBEIAECHUN 71a60paTOPHBIX
OTIBITOB M MPAKTUYECKUXPAOOT.
CnenoBath  mpaBwiaM  Oe3omacHOU
paboTHhI B nabopaTopuu npu
WCIIOJIb30BaHUN XUMHUYECKOU MOCYAbl U
000opy10BaHUs.

Hcnonb3oBath npu BBITIOJTHEHU U
y4eOHBIX 33JaHUN TEKCThl y4eOHHKa,
CIIpaBOYHbBIC MaTepuaIbl
(ITepuonnueckyto CUCTEMY XUMHUYECKUX
sanemenToB JI. . Menpaeneena, Tabiuiry
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:

[Tomydyenue, coOnpanue, pacro3HaBaHUE
Y U3y4YE€HUE CBOMCTB YTJIEKUCIIOrO rasa.
[IpoBeneHre KaUECTBEHHBIX PEAKIUM Ha
KapOOHAT U CUJIMKAT-UOHBI M M3Yy4YCHHE
PU3HAKOB ux MPOTEKAHMSI.
IIpakmuueckue pabomui:

Ne 4. TlonmyuyeHue yrJIeKUCIOro Trasa,
U3y4YECHUE €r0 CBOUCTB.

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

DJIEKTPOXUMHUYECKUN PSJI HANPSIKEHUI
MeTauIoB. DU3NYECKHE W XHMHUYECKHE

PackpoiBath CMBICTT M3y4aeMbIX
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) M WX TPUMEHEHHE B OBITY H
MIPOMBITTUICHHOCTH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

O6pasupl METAUIOB U CIUIABOB.
N3yueHnne  pe3ylbTaTOB  KOPPO3UHU
METaJIOB  (BO3MOYKHO HCIIOJIb30BaHHE
BUJICOMATEPUAJIOB).

Jlabopamophvie onvimoi.:

O3HakomIIeHHE ¢ 00pa3IiaMu METaNIOB U
CILJIaBOB, UX (PU3UYECKUMH CBONCTBAMH.
Boruucnenus:

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

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

CnenoBath  mpaBwiaM  Oe30mMacHOU
paboTHI B naboparopuu 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, DJICKTPOXUMHUUECKHUM P
HaIpsHKEHUI METAJIJIOB)

CITOCOOBI

Baxwneiimme MeTasibl
u ux coenunenus (16
4acoB)

[IleniouHble METaUIBl: MOJIOKEHUE B
[Ieppoanyeckoil cUCTEME XHMUYECKUX
anemenToB /.M. Menneneesa, ctpoeHue
MX aTOMOB, HAXOX/ICHHE B IPUPOJIE.
du3nUeCKue M XUMHUYECKUE CBOMCTBA
(Ha mpumepe HaTpus U Kanus ). OKCUIIBI U
TUAPOKCUIBI HATPUS U KaJIHS.
[IprMeHeHrEe METOYHBIX METAIUIOB U UX

OOBsicHATH 0O0IME 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB DJIEMEHTOB-
METaJUIOB U UX COCIMHECHHM B TPYyMIaX ¢
YYETOM CTPOCHUS UX aTOMOB.
XapakTepruzoBaTh busznueckue - u
XUMHUYCCKUE CBOICTBa MPOCTHIX
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
CHUCTEME XHUMHYECKHUX DJIEMEHTOB

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

AJIFOMUHU: MOJI0KEHHUE B
[Tepyoanyeckoil cUCTEME XMMHUYECKUX
aneMmeHToB /(.M. Menneneesa, 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.
Menpeneena, CTPOEHHUE aToMma,
HaxoXJeHue B mpupoje. Gusnueckue u
XHMHYECKHE CBOMCTBA Kele3a. OKCUIbI,
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 MTOMOILBIO
KaueCTBEHHBIX peaKiuii HOHEI
METAJLIOB: MarHus, KaJIbIus,
aIfOMHMHMS, LUHKa, xkene3a (1) u sxenesa
(1), memm (I1).

Jloka3piBaTh  aM(OTEPHBI  XapakTep

OKCHJIOB Y TUAPOKCUIOB ATFOMUHUS U
LMHKA.

[InaHupoBaTh W  OCYILIECTBJISITH Ha
MPAKTUKE XUMHUYECKUE SKCIEPUMEHTHI,
MPOBOJIUTH HaOI0IeHUS], JenarTh
BBIBO/IbI 10 PE3yJbTaTaM SKCIIEPUMEHTA
npu MPOBEECHUU 71a00paTOPHBIX
OTIBITOB U MPAKTUYECKUXPAOOT.
CnenoBath  mpaBWwiaMm  0Oe30macHOU
paboThI B nabopaTopuu npu
MCIIOJIb30BaHUN XUMHUYECKOW MOCYAbl U
o0opyI0oBaHUSI.

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

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 HCTIOJIb30BaHUE
BHJICOMATEPHUATIOB).

Jlabopamopnvie onvimol:

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

UccnenoBanne am@pOTEpHBIX CBOMCTB
TUAPOKCUIA ATIOMUHUST M THUIPOKCHUIA
IIUHKA.

lIpaxmuueckue pabomut:

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

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

Buiuucnenus:

M0 YpPaBHCHHSIM XHUMHYECKUX PEAKIUH,
€CJIM OJIMH M3 PEarcHTOB JaH B M30BITKE
WJIU COAEPKUT MPUMECH;

MacCOBOM JOJIM  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 |
OTPaBJICHUSIX.

XHUMHUYECKOE 3arpsA3HEHNE OKPYKAIOIIEH

cpeabl (npenenbHas JTOMyCTUMAas
KOHIICHTpaIus BemecTB. Poims xumuu B
pPEIICHUH  DKOJIOTMYECKUX  MPOOJIEM.
Xumuueckuii IKCHEepUMEHNL:
Jlemoncmpayuu:

Nzyuenue o0pas1oB MaTepHaioB
(ctexuo, CILTaBBI METaJlIoB,

MOJIMMEPHBIE MaTEPUAITBI)

XapakTepu3oBaTb  poJlb
pa3nuyHbIX  cdepax
Jqrofed,  OCHOBHBIE  BEIIECTBA |
MaTepuasbl, MPUMEHSIEMble B >KU3HU
COBPEMEHHOT0 YeJIOBEKa.

OOBCHATH yCI0BUs O€30MaCHOTO
UCIIOJIb30BaHUS BEIIECTB U XUMUYECKUX
peakiuii B ObITY.

XUMHUHN B
ACATCIIBHOCTHU

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

COCTOSIHUE OKPY’KAIOIIEH Cpeabl.

YMeTh OKa3bIBaTh NEPBYIO IIOMOIIb

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 Bpemsi 3
yaca

OBIIIEE
YACOB
I1I0 TIPOTPAMME
68 JacoB

qnCJIO

[Ipu pazpabotke paboyell mporpaMmbl B TEMATHUYECKOM IUIAHUPOBAHUU YUYTEHbI BO3MOKHOCTU HCIOIB30BAHUS DJIEKTPOHHBIX
(1 poBbIX) 00pa30BaTEIbHBIX PECYpPCOB, ABISIIOUIUXCS y4eOHO-METOJUYECKUMH MaTepHaliaMu (MYJIbTUMEIUNHHBIE TPOrPAMMBbI,
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AJIEKTPOHHBIE YYEOHUKU U 3aJJaYHUKHU, DJIEKTPOHHBbIE OMOIMOTEKH, BUPTyalbHbIC J1a0OPATOPUU, UTPOBBIE MPOTPAMMBI, KOJUICKIIUU
U(POBBIX 00pa30BaTEIbHBIX PECYPCOB), HMCHOJIb3YEMbIMU Jii OOYYEHHS] M BOCHUTAHUS PA3IMUHBIX TPYHI MOJIb30BaTENEH,
MPE/ICTABICHHBIMU B 3JIEKTPOHHOM (IIM(POBOM) BUJE U PeAIU3YIOIUMH IuaakTudeckue Bo3moxkHoctd UKT, coaepkanne KOTOPBIX
COOTBETCTBYET 3aKOHOJIaTEILCTBY 00 00pa30BaHUH.
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