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[NOACHUTEJIbBHA A 3ATIMCKA

PaGouas nporpamma y4ebHOro npeamera « XuMus» Ha ypOBHE OCHOBHOT'O 0OIIero 00pa3oBaHus
COCTaBJIEHA Ha OCHOBE TPeOOBaHMI K pe3ysIbTaTaM OCBOSHHUS OCHOBHOM 00pa30BaTEIbHOM MPOrpaMMbl
OCHOBHOTO  oOmiero oOpaszoBaHusi, TMpeAcTaBiIeHHbIX B  dDenepalbHOM  TOCYAapCTBEHHOM
o0pa3oBaTebHOM CTaHJapTe OCHOBHOrO 001ero oopazosanus (IIpukaz MunmucrepcTBa npocBeIeHus
Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBad MunucrepctBoM roctutinu Poccuiickoit denepanuu
05.07.2021 r., per. Homep — 64101) (nanee — ®I'OC OO0), a Takxke Ha OCHOBE eaepaabHOl paboueit
IpOrpaMMbl BOCHHUTAHUS M C YYETOM KOHILCIMLHWHU IPENnojaBaHusi y4eOHOro mpeaMera «XuMus» B
oOpasoBarenbHbIX opranu3anusx Poccutickoir deneparum.

PaGouass mporpamma paspaborana Ha ocHoBe DOII (Ilpukaz MwuHUCTEpCTBa MPOCBEIICHUS
Poccuiickoit @eaepannn ot 18.05.2023 Ne 370 «O6 yTBepxkacHUN (eaepalibHON 00pa3oBaTeIbHON
MIpOrpaMMbl OCHOBHOT'O 00IIIET0 00pa30oBaHUs» ).

Pabouas mporpamma mo xumuu st 8-9 Kilacca SBISIETCS MPHIOKEHHEM K 00pa3oBaTebHOU
nporpamme ocHOBHOro o61iero oopazoBanust MOY «OOII Nel0».

[Tporpamma o xuMuu AaET MPEACTABICHUE O TEIIAX, OOIIEeH CTpaTerul 00y4YCHUS,BOCIIUTAHHS U
pa3BUTHS 00YUAIOIINUXCSA CPEICTBAMH YYEOHOTO MPEeIMETa, YCTAaHABIMBACT 00s3aTeIbHOE TIPEAMETHOE
coJiepKaHue, MPEeIyCMaTPUBACT paclpeielieHHe ero Mo KilaccaM U CTPYKTYPHPOBAaHHUE IO pas3zeiaMm U
TEMaM MPOrPaMMBbI [0 XUMHH, OIPEICISCT KOJIMYCCTBEHHBIC M Ka4eCTBEHHBIC XapaKTEPUCTUKU
COACpIKaHUA, pPCKOMCHAYCMYIO IMOCJICAOBATCIbHOCTh U3YUCHUA XHUMUU C ytIéTOM MCKIIPCIMETHBIX U
BHYTPHUITPEIMETHBIX CBSI3CH, JIOTHKH Y4eOHOTO IIPOIECCa, BOSPACTHBIX OCOOCHHOCTEH OO0ydYaromuxcs,
omnpeneNseT  BO3MOXHOCTH  IMpeIMeTa Uil pealu3aluyd TpeOOBaHW K pe3ysibTaTaM OCBOCHHS
OCHOBHOU 00pa30BaTeIbHOI MPOrpaMMbl HA YPOBHE OCHOBHOTO OOIIEro OOpa3oBaHMs, a TaKKe
TpeOOBaHUIK pe3yabTaTaM 00y4YeHHs XUMHUH Ha YPOBHE LI€JIel N3Y4EeHUsI TPeIMETa U OCHOBHBIX BHJI0B
y4eOHO-TI03HABATEIbHOMN JEATEIHFHOCTH 00YUaroIIerocsi 0 OCBOSCHUIO YYEOHOTO COJIEPIKaHMUS.

OBIIAA XAPAKTEPUCTUKA YUEBHOI'O ITPEAMETA

3HaHME XMMHH CIY)KMT OCHOBOH Ui (hOpMHUpPOBaHHS MHPOBO33PEHMsI OOydaroIIErocs, €ro
NpEeCTaBICHUH O MaTepUaIbHOM €JUHCTBE MHpPA, BAXKHYIO pOJb MIPaloT (GOpMHUpYeMble XHUMHEH
IpPEICTAaBICHUS O B3aUMOIPEBPAIICHUSAX SHEPrUHM 00 SBOJIIOLMHU BEIIECTB B MPUPOJE, O MyTAX
pelieHrs TJI00aNbHBIX MPOOJEeM YCTOMYMBOIO  pa3BUTHS  UEJIOBEYECTBa —  CBIpBEBOI],
SHEPreTUYecKOoM, MUIIEBON U AKOJIOTUYECKOM 0e301acHOCTH, Po0IeM 3paBOOXPaHEHHUS.

N3ydenue xumuu:

CIOCOOCTBYET peaju3alMd BO3MOXHOCTEH s caMOpa3BUTHS U (OPMUPOBAHUS KYJIbTYpPbI
JMYHOCTH, €€ o01iel n GyHKINOHATIBHON rpaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUpPOBAHME MBIIUIEHUS M TBOPUECKUX CIOCOOHOCTEH oOyuarommxcs,
HaBBIKOB HMX CaMOCTOSATENBHOM y4eOHOM JAEATENIbHOCTH, 3KCIEPUMEHTAIBHBIX "
HCCIIEIOBATEIBCKUX YMEHHH, HEOO0XOIUMBIX KAaKB IIOBCEJHEBHOM JKW3HU, TaKk U B
poeCCHOHATBHON JIeATETbHOCTH;

3HAKOMUT €O CelU(PUKON HAYYHOTO MBIIUICHHUS, 3aKJIa/IbIBAET OCHOBBI IIEJIOCTHOTOB3IJIAa Ha
€IMHCTBO TMPUPOJABl U  4YeJlOBEKa,  SBJISETCS  OTBETCTBEHHBIM  3TanoM B (OPMUPOBAHUU
€CTECTBEHHOHAYYHOI I'paMOTHOCTU 00YYaroIUXCs;

CIocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOI'O OTHOLIEHHS K €CTECTBEHHO-HAyYHBIM3HAHHIM, K
pUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJIOTHYECKOE 00pa30BaHNUE 00yJaromIuXCsl.

JlaHHble HanpaBJIeHUs B 00yYeHUH XUMHUH 00eCTIeYMBaIOTCs CIEUPUKOI copepKaHus yaueOHOTo
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npeaMeTa, KOTOPBIN SBISETCS MeAarorndeck afanTHPOBAHHBIMOTPaXKEHUEM 0a30BOM HAYKH XUMUH Ha
OIPENICIIEHHOM 3Tare €€ Pa3BUTHA.

Kypc xumMum Ha ypoBHE OCHOBHOTO OOIIEro o0pa3oBaHUs OPUEHTUPOBAH HA OCBOCHHE
00y4arouMMuUCS CHUCTEMBbl TEPBOHAYAIBHBIX MOHATHH XUMHUH, OCHOB HEOPraHWYECKOW XUMHUU U
HEKOTOPBIX OTJIEIbHBIX 3HAUUMBIX MOHSITHI OPTraHUYECKOM XUMHH.

CrtpyKTypa cofiep>kaHus IporpaMMbl IO XUMHUH C(HOPMHUPOBAHA HA OCHOBE CUCTEMHOTO MOJIX0/1a
K €€ nzyuenuto. CoaepaHue CKIIAIbIBACTCS U3 CUCTEMbI IOHATUIO XMMHUYECKOM 3JIEMEHTE U BELIECTBE
U CHUCTEMBI TIOHATUH O XuUMHUYecKoW peaknuu. OOe 3T CHCTEMBI CTPYKTYPHO OPraHU30BaHBI IO
MPUHLIMUIY MOCJIEI0BATENBHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUYECKUX MPEICTABIEHUN Pa3HOTO
YPOBHS:

ATOMHOMOJIEKYJIIPHOTO YUYEHHS KaK OCHOBBI BCETO €CTECTBO3HaHUA; [lepuoguueckoro

3akoHa J[.11. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XMMHU;Y4EHHUS O CTPOCHUM aTOMa U

XHMHYECKON CBSI3H;

MPEACTABICHUH 00 JIEKTPOJIUTHUCCKON JTUCCOIMAIIMH BEIIECTB B PaCTBOPAX.

TeopeTnyeckue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKH MOJTYYEHHBIX HOCMBICIIEHHBIX
¢bakToOB, pa3BUBAIOTCSA IMOCIEAOBATEIHLHO OT OJHOTO YPOBHS K JPYroMy, BBIIOJHAS (PYHKIHH
O0OBSICHEHHS] U TIPOTHO3UPOBAHMS CBOMCTB, CTPOEHHUS M BO3MOKHOCTEH MPAKTUYECKOTO0 MPUMEHEHUS U
MOJTYYEHUS U3yYaeMbIX BEIIECTB.

OcBoeHHe IPOrpaMMBbI [0 XUMHUHU CIIOCOOCTBYET (POPMHUPOBAHUIO MPEICTABICHUSIO0 XUMUIECKON
COCTaBJIAIOLIEH HAYYHOW KaPTUHBI MUPA B JIOTUKE €€ CUCTEMHON PUPO/IbI, HIEHHOCTHOTO OTHOUIEHUS K
Hay4YHOMY 3HAHUIO U METOJaM IO3HaHUA B Hayke.lI3yueHue XMMUU NPOUCXOOUT C MPUBJICUYECHUEM
3HAHMN U3 paHee U3YUYEeHHBIX yUeOHBIX mpeaMeToB: « Okpyskaromuil Mupy», «buonorus. 5—7 kinacce» u
«®Puszuka. 7 Kiiaccy.

[Ipy w3ydeHUW XUMHH TPOUCXOTUT (GOPMUPOBAHWE 3HAHWN OCHOB XUMHYECKOH HAyKH Kak
00J1aCTH COBPEMEHHOT'0 E€CTECTBO3HAHMUSI, MPAKTUYECKON NEATETbHOCTH YEJIOBEKAa U KaK OJIHOTO W3
KOMIIOHCHTOB MHUPOBOW KYJBTYpHI. 3ajada y4eOHOro ImpeaMeTa COCTOUT B (POPMHUPOBAHUU CHCTEMBI
XUMUYECKUX 3HAHUW — BaXXKHEUIIMX (aKTOB, TMOHATHUM, 3aKOHOB M TEOPETUYECKHUX ITOJOKECHHM,
JIOCTYITHBIX 000O0IICHUIT MUPOBO33PEHUECKOT0 XapaKTepa, si3blka HayKH, B MPUOOIICHUH K HAYyYHBIM
METO/IaM TMO3HAHUSl TMPU M3YYECHUU BEIIECTB M XUMHUYECKHUX peakuuid, B (OPMHUPOBAHUU U
pPa3BUTHUU TO3HABAaTEIbHBIX YMEHHH W HMX MPUMEHEHHH B Y4eOHO-TIO3HABATEIHLHONWU Yy4uyeOHO-
MCCJIEIOBATENIbCKOM JESATEIPHOCTH, OCBOCHHHM TMPaBUJ O€30MaCHOT0 OOpalieHusi ¢ BEIIECTBAMHU B
MMOBCEIHEBHOM KHU3HU.

HEJIN U3YYEHUSA ITPEAMETA

[Tpu n3ydyeHnn XUMHUK Ha YPOBHE OCHOBHOT'O 00I1IeT0 00pa3oBaHUs BaKHOE 3HAUEHUE TPHOOPENH
TaKHe 1eJIH, KakK:

(dbopMupoBaHue WHTEJUIEKTYaJIbHO pa3BUTOU JUYHOCTH, TOTOBOMK
caMo00pa3oBaHUIO, COTPYIHUYECTBY, CAMOCTOSTENLHOMY TMPHUHITUIO PEIICHUN, CIOCOOHOM
aJanTUPOBATHCS K OBICTPO MEHSIFOIIMMCS YCIIOBUSM KU3HU;

HaIpaBJIEHHOCTh  OOYYEHHS Ha CHCTEMaTH4YeCKoe TNPHOOIIEHHE OOyJaroIIMXcs K
CaMOCTOSITENIbHOM TIO03HABATENbHON AEATeIbHOCTH, HAYYHBIM METOJaM IO3HaHUSA, (HOPMUPYIOIIUM
MOTHBAIIUIO ¥ Pa3BUTHE CIOCOOHOCTEH K XUMUH;

o0OecrieueHrne  yCIOBUHM, CIOCOOCTBYIONIMX  MPHOOPETEHUI0  OOYyYAIOIIMMHUCS  OTMbBITA
pPa3HOOOpPa3HON JEATeTPHOCTH, IIO3HAHWS W CaMOTO3HAHHWsA, KIIOUEBBIX HABBIKOB (KITFOUEBBIX
KOMITETEHIIHH ), UMEIOIINX YHUBEPCATHHOE 3HAUCHHE JIJIST PA3IMIHBIX BUIOBICATEIHHOCTH;

dbopmupoBanre o0mel (HyHKIIMOHATLHON M €CTeCTBEHHO-HAYyYHOM T'PAMOTHOCTH,B TOM YHCIIC
YMEHUU 0OBSICHATH U OLICHUBATH SBJICHUS OKPYKAIOIIEr0 MUPA, UCTIOIB3YA3HAHUS U OTIBIT, TOJTYYECHHBIC
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pY U3YYCHUU XUMHHU, TPUMEHSATh UX MPH PEUICHUU MPOOJIeM B MOBCEIHEBHOW JKU3HU U TPYHOBOM
JeSATEIbHOCTY;

¢dopmupoBaHue y OOYyYalOIUXCSd TyMAaHUCTHYECKHMX OTHOUICHWH, TOHMMAaHUS LEHHOCTH
XUMHUYECKHX 3HaHUH JJIs1 BBIPAOOTKH 3KOJIOTMYECKH 11eTIECO00Pa3HOT0 MOBEJCHUS B OBITY M TPYI0BOM
JIEATEIbHOCTH B LEJISIX COXPAHEHHUsI CBOETO 30POBbs U OKPYKAOLIEH IPUPOIHOU CPEbL;

pa3BuTHE  MOTHBALUH K o0yueHuro, CIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIUTAaHHIO Ha OCHOBE YCBOEHHS OOIIEUYEIIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH KOCO3HAHHOMY
BbIOOPY PO Ui U HAMPABICHHOCTH AaIbHEHIIET0 00yUEeHHUS.

MECTO YYEBHOI'O ITPE/IMETA B YYEGEHOM IIJIAHE

OOmiee YMCIIO YacoB, PEKOMEHIIOBAHHBIX JUIsl W3ydeHuss xumun, — 136 dwacos:B 8 kiacce —
68 uacos (2 yaca B Hexenmo), B 9 kiacce — 68 "acos (2 yaca B HEZIENIIO).

Jlia Kaxaoro kiacca MpPeayCMOTPEHO pe3epBHOE ydeOHOE BpeMs, KOTOPOE MOKET OBITh
UCIOJIb30BAaHO YYAaCTHUKAMU OO0pa30oBaTENbHOrO Mpolecca B HesX (HOpPMUPOBAHMS BapUATUBHOM
COCTaBISIIOLIEH coJep)KaHus KOHKpeTHOW paboueir mnporpammbl. [Ipu 3Tom o6s3aTenbHas
(MHBapuaHTHAs) YacTh COJIEP>KaHUs MpeIMEeTa, YCTAaHOBJICHHAs MPUMEPHOI paboueil mporpaMMoii, u
BpeMsi, OTBOJIMMOE Ha €€ U3yUeHHUE, TOJDKHBI ObITbCOXPAHEHBI TOTHOCTHIO.



COAEPXAHUE OBYUEHUA

8 KJIACC

IlepBoHaya/IbHbIE XUMHYECKHE TIOHSTUS

[Ipenmer xumuu. Posib XMMUU B KWU3HU 4YeIOBEKa. XUMHS B cUCTeMe Hayk. Tena u BemiecrTna.
®du3nyueckue CBOMCTBA BELIECTB. ArperarHoe cocrosinue BemiecTB. [loHsTHE 0 MeToAaxX MO3HAHUS B
xumud. YncTteie BemecTBa U cMecu. CrocoObl pa3/ieieHusIcMecei.

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE 3IeMEeHThl. CHMBOJIBI XUMHUYECKUX JJIEMEHTOB.

[IpocTeie U cllokKHBIE BElECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckass popmyna. BaneHTHOCTP aTOMOB XHMHUYECKHX JJIEMEHTOB. 3aKOH ITOCTOSIHCTBA
coctaBa BeulecTB. OTHOCUTENBbHAs aToMHas Macca. OTHOCUTENbHAs MOJEKyIspHas macca. MaccoBast
JIOJISI XHUMHUYECKOT'0 3JICMEHTA B COCAUHCHUM.

KommnuectBo BemectBa. Moisib. MonsipHass macca. B3anMOCBSI3b KOJMYECTBA, MACCHI M YHCIIA
CTPYKTYPHBIX €IMHHII BelecTBa. PacuéTel mo popmynaM XUMUUYECKUX COSAMHEHUIA.

du3nYecKre U XMMUYECKHUE SBJICHUSA. XUMUYECKasl peaklus U €€ MpU3HaKu. 3aKOHCOXPaHEHUs
Macchl BellecTB. XUMHUYeckue ypaBHeHHs. Kiaccudukanus XUMHUECKUX pEaKIHil (CoenuHeHus,
paslioKeHUs1, 3aMeIleHHs], OOMEHa).

Xumuueckuu sKcnepumenm:

3HAKOMCTBO C XMMMYECKOH IOCyA0H, NpaBuiamMu padoThl B JabopaTopuu U HpuéMaMu
oOpareHus ¢ 1adopaTOpHBIM 00OPYIOBAaHUEM, H3yUEHUE U ONUCaHUE (U3HUYSCKUX CBOMCTB 00Pa3IoB
HEOpPraHMYECKUX BEIIECTB, HaOmoneHNe (pu3ndeckux (TUIaBICHUE BOCKA, TasHHUE JIbJa, PACTHpPAHHE
caxapa B CTyIKe, KUIIEHHUE U KOHACHCALMsBOJAbl) U XMMHMUYECKUX (FOPEHHE CBEUH, MPOKAIHBaAHHUE
MEJHOH MPOBOJIOKH, B3aUMO/IEUCTBHE MEJIa C KUCIIOTON) SIBJIEHUH, HA0JII0/IEHUE U OITMCaHKE IIPU3HAKOB
NPOTEKaHUs XUMHYECKHX peakIuil (pa3moKeHHe caxapa, B3aUMOJICHCTBUE CEPHOM KHCIOTHI C
XJIOpHIOM Oapus, pasiaoxenue rumpokcuma meau (I1) mpu HarpeBaHWU,B3aMMOJCHCTBHE XKeje3a ¢
pactBopom comu meau (II), m3ydeHume crmocoboOB pasneneHus cmeceid (¢ MOMOINBIO MAarHuTa,
bunbpTpoBaHMe, BBIMAPUBAHUE, IUCTHIUIAIMS, XpoMaTrorpadus), MpoBeJeHUE OUYMUCTKA MOBApEHHOU
COJM, HAONIOJIEHME M OIMCAaHHWE pe3yJIbTaTOB MPOBEJCHUS OIbITa, WIUIIOCTPUPYIOIIETO 3aKOH
COXpPaHEHMsI MaccChl, CO3JJaHNe MOJEIeH MOJIeKyJI (IIapOCTEPKHEBBIX ).

BaxHeiilue npeacTaBuTe/ I HEOPraHMYECKUX BellleCTB

Boznyx — cmeck razo. Cocrta Bozyxa. Kucimopoa — anemeHT u npoctoe BemectBo.Haxoxnenue
KHUCIIOpoJla B TMpHpoAe, (U3MUECKHe W XUMHUYECKHe CBOMCTBa (peakuuu ropeHus). OKCHIBI.
[Ipumenenne xucnmopoma. CrocoObl TMOTyYEHUS KHUCIOPOIaB JaOOPATOPUM M TTPOMBIIINICHHOCTH.
Kpyrosopor kucnopona B mpupoxae. O30H — amgoTponHas Moaudukanus Kuciopoja. TemyoBoi
3¢ peKT XUMHUYECKON peakIUH, TePMOXMMUYECKHE YPAaBHEHMs, 3K30- U SHJOTEPMUYECKHE PEAKIIHU.
TommBo: yroab M MeTaH. 3arps3HeHHE BO3/AyXa, YCHJIEHHE MapHUKOBOTo 3¢¢ekra, paszpyllieHue
030HOBOTO CJIOSI.

Bonopon — snemeHT u npocrtoe BemiecTBo. HaxoxkaeHue Bojxopojia B MpHupojie, huzndeckue u
XHUMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI oTy4YeHus. KucnoTsl u comu.

MossipHblii 006EM Ta30B. Pacy€Thl IO XUMHUUECKUM YPaBHEHUSIM.

dusnyeckue cBoiicTBa BOAbL. Boxa kak pactBopurtens. PactBopsl. Haceiiennsie u
HEHACBHIIIEHHbIE pacTBOPBL. PacTBOpUMOCTh BelecTB B Bojie. MaccoBasi 101 BEILECTBAB PacTBOPE.
Xumunueckue cBoiictBa BoAbl. OcHoBaHus. Ponb pacTBOpOB B NIPHUPOJAE W B KU3HU YEIOBEKA.
KpyroBopot BojbI B ipupoe. 3arpsi3HeHHe NPpUPOIHBIX BoA. OXpaHau OUYMCTKA IPUPOIHBIX BOJI.

Knaccudukanuss Heopranmdeckux coenuHeHuid. Oxcuasl.  Kiaccudukanus — OKCHIOB:
cojeoOpa3yromue (OCHOBHBIE, KHUCIOTHBIE, aMmQoTepHble) M HeconeoOpasyromue. Homenknarypa
OKCcH0B. PU3NUECKHE U XMMHUECKHE CBOMCTBA OKCUIOB. Ilomyuenue okcuioB.



OcnoBanust. Kiaccuduxanys ocHOBaHMI: ET0YM U HEpaCTBOpUMBIE ocHOBaHM. HomenkiaTypa
OCHOBaHUH. PU3NYECKHE U XUMUYECKUE CBOMCTBA OCHOBaHUM. [loydyeHne oCHOBaHUH.

Kucnorsl. Knaccugukanus kucinot. Homenkmnarypa kucnot. ®uzndeckne UXUMHYECKHE CBOHCTBA
kucioT. Psan aktuBHoctr MetamuioB H.H. bekerosa. [Tonyuenue kucior.

Comu. Homenknarypa cosneil. ®dusznueckue M XUMHUYECKHE CBOMCTBA COJICH.
[Tonyuenue conen.

['eneTnueckas CBA3b MEXAY KJacCaMy HEOPraHUYECKUX COECIUHEHUN.

Xumuueckuii 5kcnepumenm:

KayeCTBEHHOE OIIPEJICJIEHUE COJAEPKaHUs KHUCIOpoJa B BO3JyXe, IOJydyeHHe, coOMpaHHe,
pacro3HaBaHHe U U3Y4YECHUE CBOWCTB KUCIOPOa, HAOII0ACHNE B3aUMO ICHCTBHS BEIIECTB C KHCIOPOI0M
¥ YCIIOBHSI BOSHUKHOBEHUS U TIPEKpAILeHHsI TOPEeHuUs (T10Kapa), 03HAaKOMIICHHE C 00pa3iaMyu OKCHIOB U
ONKCAaHWE WX CBOWCTB, IOJIlyu€HHE, COOMpaHHE, pPACIO3HABAHWE M HW3yUEHHE CBOWMCTB BOJOpOJA
(ropenue), B3ammojelcTBUe Bojopodaa ¢ okcupom wmead  (I1)  (BO3MOXHO HCHONIB30BaHUE
BU/ICOMATEPUAIIOB), HAOIIOICHNE 00Pa3IOB BEIIECTB KOJINYECTBOM 1 MOJIb, HCCIIEIOBAHUEOCOOCHHOCTEH
pPacTBOpPEHHUS BELIECTB C Pa3jIMYHON pPacTBOPHUMOCTBIO, NPUTOTOBIIEHUE PACTBOPOB C ONpEAEIEHHON
MaccoBOM J0J1el pacCTBOPEHHOTO BEILIECTBA, B3aUMOJICHICTBUEBObI C METAJIJIaMH (HATPUEM U KaJIbLIEM)
(BO3MOXHO HCII0JIb30BAHUE BMJIEOMATEPHAIIOB), MCCIEI0BAaHUE OOPA3[0B HEOPraHUYECKUX BEILIECTB
pa3IMYHBIX KIAccOB, HAOMIOICHNEe N3MEHEHHS OKPACKU WHAWKATOPOB B PACTBOPAX KUCIIOT M ILEIOYEH,
u3ydeHue B3aumojeicTBus okcuaa Menu (1) ¢ pacTBopoM CepHOM KHCIOTHI, KHCIOTC METalIaMHy,
peaKuuii HEUTpaIM3alMM, IOJYYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHME OJHOTO METajlla
JIPYyTUM U3 pacTBOpa COJIM, pelleHHE 3KCIIEPUMEHTANBHBIX 33Ja4 M0 TeMe «BaxHeline Kiacchl
HEOPraHUYECKUX COCTUHEHUI».

Iepuoauveckuii 3akoH u Ilepuoanyeckasi cucrema xummuuyeckux 3jaemMenToB .M. Menaeneesa.
Crtpoenue aToMoB. XumMmnueckasi CBsizb. OKMCJINTEILHO- BOCCTAHOBUTEIbHbIE PeAKIMHU

[TepBBie MOMBITKH KIaCCH(PUKAIUU XHUMHUYSCKUX JJIEMEHTOB. [loHATHE O Tpymnmax CXOJHBIX
3JIEMEHTOB (IIEIOYHBIE W IICIIOYHO3EMEIbHBIC METAJUIbI, TaJOreHbl, WHEPTHBIC I'a3bl). DJIEMEHTHI,
KOTOpBbIE 00pa3yroT aM(pOTEpPHbIE OKCUIBI U THIPOKCHJIBI.

[lepuonnueckuii 3akoH. Ilepuomuueckas cucrema xumuueckux daeMeHToB [[.M. Menneneena.
Kopotkonepuoanas u muHHonepruoanas Gopmbl [leproanyueckoil cUCTEMBbl XMMHUYECKUX DIIEMEHTOB
J.N. Menneneesa. Ilepuoasl u rpynmnsl. @U3HUECKUICMBICH TTOPSAAKOBOIO HOMEPA, HOMEPOB MEPUOAA
Y TPYIIIbI 3JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX sifep. M3otombl. DnekTpoHbl. CTpOeHHE SJIEKTPOHHBIX
00o0s0uek aToMoB nepBbIX 20 xumMuyeckux snemMeHToB Ilepuonnueckoit cucrems! .M. Menneneena.
XapakTepucTUKa XHMHMYECKOIO 3JIEMEHTa IO ero mnojoxxkeHutro B Ilepmonmueckon cucreme J[.H.
Menpaeneena.

3aKOHOMEPHOCTH WM3MEHEHHUsI pajuyca aTOMOB XHUMHUYECKHUX JJIEMEHTOB, METAUTMYECKUX U
HEMETaJUIMYE€CKUX CBOMCTB I10 TpyNIaM U NepHOIaM.

3nauenune llepuogmueckoro 3akoHa u lleproguyeckol CUCTEMbl XUMHUYECKHUXDJIEMEHTOB JIs
pa3BuTHUs Hayku U pakTuku. [[.1. MenzaeneeB — yu€HbIi U rpaxJaHuH. XUMHAYECKas CBSI3b.

KoBanenTHas (nonsipHas U HemnoJsipHas) CBSI3b.
DIIEKTPOOTPUILIATETLHOCTh XUMHUECKUX 3JIEMEHTOB. IOHHAsI CBSI3b.

Crenenb okucieHus. OKHCIUTENTbHOBOCCTAHOBUTENbHBIE peakuuu. lIpouecchl okucieHus u

BoccTaHOBJICHHA. OKHCINUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuu 5Kcnepumenm.:

M3yueHrue o0pa3lioB BEIICCTB METAJJIOB M HEMETAJUIOB, B3aUMOJCHCTBHE TUIPOKCHIA IIMHKA C
pacTBOpamMH KHCJIOT U IIEJI0YeH, MPOBEJACHUE OMBITOB, HWILTIOCTPUPYIONINX MPUMEPHI OKUCIUTEIHHO-
BOCCTAaHOBHUTEIBHBIX peakiuid (TOpeHne, PeaKiiuy Pa3ioKeHHs, COSTUHECHHUS ).



Mescnpeomemusie céazu

Peanuzanus MeXIpeIMETHBIX CBSI3€H MU M3y4YEeHUM XMMHHU B 8 Kjacce OCYyLIECTBISETCS dyepe3
HCITIOJIB30BaHUEC KaK 06H_II/IX CCTCCTBCHHOHAYYHBIX HOHSITI/II\/JI, TaKHu HOHSITI/If/’I, ABJIAIOIINUXCA CUCTCMHBIMU
JUTSL OT/ICTTBHBIX TIPEIMETOB €CTECTBEHHO- HAYYHOTO ITUKJIA.

OOmue ecTecTBEHHOHAYYHBIE IMOHSATHS: HAyYHBIM (DaKkT, THIOTE3a, TEOpHs, 3aKOH, aHaJW3,
CHHTE3, KJIacCH(HKAIUs, IEPUOIUIHOCTh, HAOIIOICHUE, SKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHHE,
MOJCJ/Ib, ABJICHUC.

®dusnka: MaTepus, aTOM, JIEKTPOH, TPOTOH, HEUTPOH, HOH, HYKJIH], U30TOIIbI, PAIMOAKTUBHOCTb,
MOJICKyJIa, AJIEKTPUUECKUI 3apsii, BEIIeCTBO, Telo, 00BEM, arperaTHoe COCTOSHUE BEUIECTBA, ras,
(du3nvecKkrue BEIMYHMHBI, SIUHUIBI U3MEPEHUS,KOCMOC, ITaHEeTHI, 3BE3/1bI, COIHIIE.

buonorus: porocunres, nprxanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIIbI, TOPHBIE TTOPOIbI, TOJIC3HBICHCKOIAEMEIE,
TOILJIMBO, BOJIHBIC PECYPCHI.

9 KJIACC

BemecTBo 1 XuMHUYeCKasi peaKkuus

Ilepuonnueckuit 3akoH. Ilepuonnueckas cucrema xumuueckux 3ineMeHToB J[.W. Menpaeneena.
CTtpoeHune aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKUX SJIEMEHTOB TMEPBBIX TPEX
MEpUOJOB, KaJIhsl, KajdblUHUsl M MX COCAMHEHUN B COOTBETCTBUU C IIOJIOKEHUEM OJJIEMEHTOB B
[leproauueckoil cucTeMe U CTPOCHUEM UXAaTOMOB.

CtpoeHue BeliecTBa: BUbl XUMUYECKOM CBSI3U. THUIIBI KPUCTAJUIMYECKUX PEIIETOK,3aBUCUMOCTh
CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOW PEMIETKHA U BU/IA XUMUYECKON CBSI3U.

Knaccudukanus 1 HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. XMMUYECKUE CBOICTBA BELIECTB,
OTHOCSAIIMXCA K PAa3JIM4HbIM KJAacCaM HEOPraHWYECKUX COCOUHECHUH, TEHETHYECKass CBS3b
HEOPraHUYECKUX BEIIECTB.

Knaccudukanmss  XUMUYECKUX  pEakuuid 1o pa3IMYHBIM npu3HaKaMm (1o YUCITy U
COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY A(h(PEKTy, 0 M3MEHEHHIO CTEleHen
OKUCTICHUS XUMHYECKHUX DJJEMEHTOB, IO OOpPaTUMOCTH,IO YYaCTHIO KaTalu3aTopa). DK30- U
JHJIOTEPMUUYECKUE PEAKLIUH, TEPMOXUMHUYECKUE YPABHEHHUS.

[TonsTe o ckopocTH Xumuueckod peaknuu. [loHsTHe 00 0OpaTHUMBIX M HEOOPATHMBIX
XUMHYECKHUX peakuusax. [[oHITHE 0 TOMOT€HHBIX U TE€TEPOreHHbIX peakuusx. [loHarne o kartanuse.
ITonsiTue o xumuueckoM paBHOBecUU. DaKTOPBI, BIUAIOIINE HA CKOPOCTh XMMUYECKON PeakIuu 1
MIOJI0KEHUE XUMHUUYECKOTO PABHOBECHSI.

OKHCANTENbHO-BOCCTAHOBUTEIPHBIE  PEAaKIMM,  JJIEKTPOHHBIM  OallaHC  OKUCIUTENhHO-
BOCCTAaHOBUTEIbHOM peakinu. CocTaBlieHne YPAaBHEHHN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUMA
C MCTIOJIb30BAaHHEM METO/1a JIEKTPOHHOTO OanaHca.

Teopus 3IEKTPOIUTUYECKON TUCCONUALINN. DIEKTPOIUTHI U HEANIEKTPOIUTHI. KaTHOHBI, aHMOHBI.
MexaHu3M IUCCOLMAlN BEIIECTB C Pa3IMYHbBIMUA BUAAMU XUMHAUYECKOHN CBA3U. CTENEHb TUCCOLHAIUY.
CuiibHBIC U CJTa0bIe SJIEKTPOJIHTHI.

Peakunu wmoHHOrO OOMEHa. YCIOBHUS MPOTEKAHHS PEaKIMi HMOHHOTO OOMEHA, MOJIHBIE U
COKpall€HHbIE HMOHHBIE YypaBHEHHs peakuui. CBOICTBAa KHUCIOT, OCHOBaHUM WU COJEH B CBETE
MIPEICTABJICHUH 00 AIEKTPOJUTUYECKON naucconnanun. KauecTBeHHbIe peakiiuu Ha HOHBIL. [loHsATHE O
TUAPOIIU3E COJIEH.

Xumuyeckuu 3KCnepumMenm:

O03HAKOMJICHHE C MOJCIISIMUA KPUCTAUINYECKUX PEIETOK HEOPraHMYECKUXBELIECTB — METAJIOB
U HEeMeTaJuIoB (rpaduta u amMasa), CJI0KHBIX BEIIECTB (XJIOPHUIa HATPUSI ), HCCTIET0BAHUE 3aBUCUMOCTHU
CKOPOCTH XHMHYECKOW pEaKIMu OT BO3JCHCTBUS  pa3iNMUYHBIX (DAaKTOPOB, UCCIICJOBAHHE
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3JIEKTPONPOBOIHOCTH PACTBOPOB BEINECTB, MpoOIecca IUCCOIMAIMU KHUCIIOT, INEIovYeld H coJiei
(BO3MOYHO HCIIOJIb30BaHME BHJIEO MATEPUAJIOB), IPOBEJEHHUE OIBITOB, WILTIOCTPUPYIOUINX MPU3HAKU
MPOTEKAaHUs peaKIMUHOHHOTO oOMeHa (0Opa3oBaHUE OCaliKa, BBIICICHHE Ta3a, 00pa30BaHHUE BOJBI),
OIBITOB, WJUIIOCTPUPYIOLUX IPUMEPHI OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX pPEAKLU (ropeHue,
peakiu pas3ioKeHUs, COCAMHCHHUS), PAClO3HABAaHWE HEOPraHWYECKHX BEIIECCTBC MOMOIIBIO
Ka4YC€CTBCHHBIX peaKHI/Iﬁ Ha MOHBI, pCHICHUEC SKCIICPUMCHTAJIbHLIX 3a/1a4.

Hemerajliibl 1 MX cOeIMHEHHUS

OOmiast xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHMsI aTOMOB, XapaKTE€pHbIE CTEIEHU
okucnenus. CtpoeHue u pusnyeckre CBOMCTBA MPOCTHIX BELIECTB — raJlOreHOB. XMMUYECKHE CBOMCTBA
Ha ImpuMepe XJopa (B3aMMOAEHCTBHE C MeETalllIaMM, HEMeTallaMH, LiejodyamMu). XJIOPOBOJOPO/L.
ConsiHast  KucCIOTa, XMMHUYECKHE CBOIICTBa, IIOJdydeHUe, NpuMeHeHue. JlelicTBue xiyopa H
XJIOPOBOZOPOJa Ha OpraHu3M 4ejioBeKa. BaxkHelue Xaopuasl ¥ X HaX0XKJIEHUE B IIPUPOJIE.

OO6mas xapakTeprcTuka 31eMeHTOB VIA-Tpynnbel. OCOOEHHOCTH CTPOCHUS ATOMOB,XapaKTEpHBIE

CTENEHU okucnenus.  CrpoeHue W (QU3UUECKUE CBOIICTBa IIPOCTBIX
BEIIECTB — KHUCIOpOAAa M Cepbl. AJUIOTPOIHBIE MOAM(DUKAIUMM KUCIOPOJAa M Cepbl. XUMUYECKHE
cBoiicTBa cepbl. CepoBoIOpO, cTpoeHHe, (PU3NIECKHEe U XUMUYEeCKHecBoicTBAa. OKCHIBI Cephl Kak
IPEJICTAaBUTENIN KHUCIOTHBIX OKCcHA0B. CepHas KuCIOTa, pU3NYECKUEe M XUMHYECKHE CBOICTBa
(oOme Kak TpeACTaBUTENsl Kiacca KHCIOT HCIEHU(PHUECKUe). XUMHUUECKUE PEaKIiy, JeKalue B
OCHOBE [TPOMBIIIIJIEHHOTO CIIOCO0AIoydeHus: cepHoil KucioTsl. IIlpumenenne cepHoit kucnotel. Conu
CEpHOI KMCIIOTHI,KQaUeCTBEHHAs  PEaKIIUs Ha cyJb(dar-uoH. Haxoxnenue

cepbl u e€ COeAMHEHUIB mpupoje. XUMHUUECKOE 3arpsi3HEHUE OKpY:Karolen

cpedbl COEAMHEHUSIMH Cepbl(KUCIOTHBIE IOKIM, 3arpsi3HEHHUE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
npenoTBpanieHua.O0mas XxapakTepucTuka 31eMeHToB VA-rpynnbl. OcOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIe CTENEHH OKUCIEHUS. A30T, paclpoCTpaHEHHE B MPUPOJE, PU3NUECKUE MXUMHUYECKHUE
cBoiictBa. Kpyrosopor a3zora B mnpupone. AMMHaK, ero (u3MYeCKHMe HXMMHUYECKHE CBOMICTBA,
noigydyeHue U npumeHeHue. Conu aMMOHMS, UX (PU3MYECKHEW XMMUYECKHE CBOMCTBA, IPUMEHEHUE.
KavecTBeHHass peakiuss Ha MOHBI aMMOHHMA. A30THas KHUCIOTa, €€ TOoJy4deHue, (u3nyeckue Hu
XMMHUYECKHe CBoWcTBa (oOmMe Kak MpeIcTaBUTENsl Kjacca KUCIOT U crHeuupuyeckue).
Hcnonp30BaHnE HUTPATOB U COJIEHAMMOHMS B KaueCTBe MUHEPAIBHBIX

ynoOpeHuil.  XHMHUYECKOE 3arps3HEHHEOKpYXKarolleil cpeapl COeIMHEHUSIMU a30Ta
(KHCIIOTHBIE JIOKIHM, 3arps3HEHUE BO3/ayXa, MOYBHl U BOJO&MOB). Docdop, amIOTPOIHBIE
moaudukaruu dochopa, puzndyeckne uxumudeckue cpoictsa. Oxcun docdopa (V) u dochopHas
KHCTI0Ta, (pU3MuecKkue M XMMHUYECKHE CBOWCTBa, moiydeHue. VcnonabzoBanue ¢ochaToB B KadecTBe
MUHEPATIBHBIX y100pEHU.

OOm1as xapakTepucTuka 31eMeHToB [V A-rpynmnbsl. OCOOEHHOCTH CTPOEHHSI aTOMOB,XapaKTEepHbIE
CTETIEHU OKHUCICHUS. YTIepol, AIJIOTPOIHbIE MOAU(PHUKAILIMU,PACIPOCTPAHEHUE B IPUPO/JIE, PU3NUECKUE
U XuMHuYeckue cBoicTBa. AzncopOuus. KpyroBopor yriepona B mpupone. OKcuIbl yriepoaa, ux
¢u3nueckue U XMMHUYECKHE CBOWCTBA, JEHCTBHE HA JKUBBIE OPraHU3MBbI, MOJYYEHHUE U MPUMEHEHHE.
DKOJIOrHYecKHenpo0IeMbl, CBA3aHHbIE ¢ OKCHIOM yriepoaa (IV), runoresa riio0anbHOTO NOTETICHHS
KJIUMaTa, TapHUKOBBIN 3¢ (eKT. YTonbHas KucaoTa U e€ coiiu, UX pU3ndecKre 1 XuMHU4YeCKUe CBOMCTRA,
nojyueHue u npuMeHenue. KauectBeHHast peakuus Ha kapOoHaT-uoHbl. Vcnonb3oBanue kapOOHATOB B
OBITY, MEAUIIHE, TPOMBIIIIIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHayasbHbIE MOHATHS 00 OPraHMYECKUX BELIECTBaX KaK O COEMHEHUsX yriepoia (MeTaH,
9TaH, OTWIEH, AaleTWIeH, OJTaHOJ], IJIMLIEPUH, YKCycHass Kuciota). [IpuponHble HMCTOUYHUKH
YTIEBOI0POAOB (yroJib, IPUPOIHBIH ra3, HedTh), MPOAYKTHI UXIIEpepabOTKU (O€H3UH), UX POJIb B OBITY
U IpoMbIIeHHOCTH. [ToHsTHE 0 OMOTOTHYECKUBAXKHBIX BEILIECTBAX: KHUPaAX, OelKax, yrieBoJgax — U ux
pOJIu B )KM3HU YeoBeka. MarepuaabHOE €MHCTBO OPIraHUYECKUX U HEOPTaHUYECKUX COETUHEHUH.

Kpemuuii, ero ¢usnueckue u XuMU4YeCcKUe CBOICTBa, ModydeHHe U npumeHeHue. CoequHeHUs
KpemMHusi B npupone. OOmme npezncrasieHuss o0 okxcuae kpemHus (IV) m kpeMHHEBOH Kuciore.
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CunuKaTel, UX UCTIOJB30BAaHUE B OBITY, B IPOMBIIINIEHHOCTH. BaskHeH e CTPOUTENBHBIC MaTEPHAIIBI:
KepaMHKa, CTEKJO, ILIEeMEHT, OeTOoH, Xene300eToH. I[IpoOmeMbl Ge30MacHOr0  HMCIOIH30BAHHS
CTPOUTEIILHBIX MAaTEPHAJIOB B IOBCEAHEBHOW KU3HHU.

Xumuueckuti oxcnepumenm.

U3ydyeHue o0pa3lloB HEOPraHMYECKMX BEILIECTB, CBOWCTB COJSHOM KHCJIOTHI, IPOBEIECHUE
Ka4eCTBEHHBIX PpEakUUil Ha XJOPHA-MOHBI M HAONIOJEHHE NPU3HAKOB HUX IPOTEKAHUS, OIBITHI,
oTpakarolue (pu3nyeckrue ¥ XUMHUYECKHE CBOWMCTBA TaJIOT€HOB U MX  COCIUHEHUH  (BO3MOXKHO
MCIIOJIb30BaHUE BUJIEOMATEPHAJIOB), O3HAKOMJIEHHE C oOpa3laMu XJIOpPUIOB (TaJOreHUA0B),
03HAaKOMJIEHHE C 00pa3liaMu Cephl U €€ COeIMHEHUAMU (BO3MOXKHO MCIOIb30BaHUE BUIEOMATEPHAIIOB),
HaOJroIeHne MporeccaoOyrauBaHus caxapa IMoJ JEHCTBHEM KOHIEHTPHUPOBAHHOM CEpHOW KHCIIOTHI,
U3Y4YEHHE XMMUYECKUX CBOWCTB pa30aBIE€HHON CEPHOM KHUCIOTHI, IPOBEICHUE KAUECTBEHHON peakun
Ha CyiabpaT-uoH u HaOIIOAeHWE TMpH3HAKa €€ TPOTEKaHWs, O3HAKOMIICHHEC (PU3HMUYECKUMHU
cBoiicTBaMH a3oTa, ¢ocdopa M HUX COeTUHEHHH (BO3ZMOXKHO HCIOJIB30BAHHE BHJICOMATEPUANIOB),
o0pa3maMu a30THBIX U (ochOpPHBIX yI0OpeHUH, TOTyYeHHEe, COOUpaHue, Paclio3HABAHUE U U3yYEHHE
CBOWCTB aMMHaKa, MMPOBEJCHNE KaYeCTBEHHBIX PEAKIUi Ha MOH aMMOHUA M (hocdaT-uoH M U3ydeHHue
IPU3HAKOB HX IMPOTEKAHUS, B3aUMOJEHUCTBHE KOHILIEHTPUPOBAHHOW a30THOM KHCIOTBHI C MEJbIO
(BO3MOXHO HCIIOJIb30BAHUE BUJEOMATEPHAIIOB), H3YUYEHHE MOJENEH KPUCTAIIMYECKUX pPELETOK
anmasza, rpadura, (QysuiepeHa, 03HAKOMIICHHE C MPOIECCOM aacOpOLMKM PacTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM IPOTHUBOIa3a, MOJIy4YeHUE, COOMpaHUE, paclo3HaBaHUE U
U3yueHHe CBOICTB YIJIEKUCIIOrO ra3a, poBEJCHHE KaYyeCTBEHHBIX peakluil Ha kapOoOHAT U CUIIMKAT-
MOHBl M U3YYCHHE IIPU3HAKOB HUX IPOTEKAHUS, O3HAKOMJIIEHHUE C TPOAYKIHMEH CHIMKATHON
IIPOMBIIIIEHHOCTH, PEIICHUE DKCIEPUMEHTAIbHBIX 3aJad IO TeMe «BaxHeWlnue HeMeTalulbl U HX
COCIUHEHU.

MeTaJsibl 4 UX COCUHEHUS

OO6mrast XxapakTepucTUKa XHUMHUYECKUX SJIEMEHTOB — METAJUIOB HA OCHOBAHMHM MXIIOJIOXKEHUS B
[Tepuoanueckoii cucteme xummuueckux sneMmeHToB J[.M. MenneneeBa ucrpoenus aromoB. CTpoeHue
METAJIOB. MeTtanmnuyeckasi CBSI3b U METANIMYECKAIKPUCTAIUIMYECKAsT PElIETKA.

DNEKTPOXUMHUUECKUH psif HalpsDKEHUH  MeTauioB.  Pusnyeckne U
XUMHUYECKHE CBOMCTBa MeTauioB. OOmmMe crnocoObl Moixy4deHus: MeTauioB. [loHsTHe o Koppo3uu
METAJIJIOB, OCHOBHBIE CIIOCOOBI 3alIUTBI UX OT Kopposuu. CraBel(cTaib, YYT'YH, IIOPATIOMHHUIM,
OpoH3a) 1 UX MPUMEHEHHE B OBITY U MpoMbITIeHHOCTH. [I[eflouyHble  MeTasulbl: MOJOXKEHHE B

Ilepuoauueckoit CUCTEME XHUMHYECKUX DIIEMEHTOB JA.N. Menneneesa,

CTpOECHUE ux aTOMOB, HAaXO0XJIEHUE B IIPUPOJIE.
Ouznyeckue U XMMHUYECKHEe CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCUABI U THIPOKCHUIBI HATPUS U
Kanus. [[puMeHeHre meaouYHbIX METAJUIOB U X COCTMHEHU M.

[IlerouHO3EeMENBHBIE METAJUIBI MATHUW M KanblUi: nosioxkeHue B I[lepmoandeckoil cucreme
XuMH4ecKkux 35emeHToB .M. MenzaeneeBa, CTpoO€HUE UX aTOMOB, HAXO0KJICHUEB MTpupoae. Pusnyeckue
U XUMUYECKHE CBOMCTBA MarHus U Kaiblus. BaxkHeimme coequHeHus Kajablius (OKCHUII, THAPOKCH/I,
conn). JKECTKOCTh BOJIBI U CMIOCOOBI €€ yCTpaHEHHsI.

AmomunHuit: nonoxxenue B [lepuonnueckoii cucreme xumuueckux snemeHToB .M. Menneneena,
CTPOEHUE aToMa, HaxoXJeHue B mnpupone. dusznueckne M XUMHUYECKUE CBOMCTBA QJIFOMHHUS.
AM@oTepHbIe cBOWCTBA OKCUAA U THAPOKCHIA aTFOMUHUSL.

Kenezo: nonoxenune B Ilepuoamueckoil cucremMe xumuueckux 3aemMeHToB .M. Menneneesa,
CTPOCHUE aTOMa, HaxOXJeHue B npupoje. Ouznueckre U XMMHUUYECKHE CBOMCTBa xene3a. OKCUabL,
runpokcubl U conu xenesa (1) u xxenesa (111),ux cocras, cBoOiCTBa U MOTyYeHUE.

Xumuueckuui 5kcnepumenm:
O3HAaKOMIJICHHE ¢ 00pasllaMyd METalIOB U CIIJIaBOB, MX (PU3NYECKUMH CBOMCTBAMH, U3YyYCHUE
pe3yNbTaTOB KOPPO3HH METAIJIOB (BO3MOXKHO HCIIOIh30BAaHUE BUEOMATEPHATIOB), OCOOCHHOCTEH
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BSaHMOﬂeﬁCTBHH OKCHJa KaJIblIUA U HATpUA C BOI[OI>'I(B03MO)I(HO HUCIIOJIB30BAHUC BI/IILCOMaTepI/IaHOB),
UCCJIEIOBAHNE CBOMCTB JKECTKOM BOJIbI, IpoLlecCa TOPEHUsl jKelle3a B KUCIOpOAE (BO3MOXKHO
MCII0JIb30BAaHKE BUIEOMATEPUAIIOB),IPU3HAKOB MPOTEKAHUS KAU€CTBEHHBIX PEAKIIM Ha MOHBI (MarHus,
KaJbIUsl, ATFOMUHIS, IMHKA, xkene3a (I1) u xenesa (111), meau (II), HabmroaeHne U onrcaHue MPOIECCOB
OKpalllMBaHWd IUIaMCHUM HWOHAaMM  HATpHdA, KaAJIHUAd W KaJlblUd (BO3MO)KHO HCIIOJIB30BaHHUC
BUJICOMATEPHAJIOB), HCCIIET0BaHNE aM()OTEPHBIX CBOWCTB THAPOKCUIA ATFOMUHHUS ¥ TUPOKCHIA ITUHKA,
pelleHne SKCIEPUMEHTAIbHBIX 33/1a4 110 TeMe «BajkHel1re MeTaibl U UX COeTUHEHUS».

XuMHs 4 OKPYXKAWIIAS cpeaa
BemectBa 1 maTepuaiibl B IOBCEIHEBHOM )KM3HHU YeJlIOBeKa. bezonacHoe ucnonb30BaHue BELIECTB
U XUMHUYECKUX peakuuid B ObITy. [IlepBas mOMOIIb MPU XUMUYECKUX 0KOTaX M OTPABIICHUSX.
XuUMHYecKoe 3arpsi3HeHHE OKpYy»XKaroulell cpeabl (mpenenbHas OMyCTUMasi KOHLEHTpPAalus
BeriectB (nanee — [1/IK). Pons Xxumun B pelieHny 3KOJIOTUYECKUX MPOOIIeM.

Xumuueckuii 5kcnepumenm:
n3y4deHue 00pa3lioB MaTepuaioB (CTEKIIO, CIJIaBbl METAJUIOB, IOJMMEPHbIE MaTEpPHAIbI).

Medcnpeomemnuvle céa3u

Peanmzanust MeXpeIMETHBIX CBSI3€H MPH M3YYeHUH XUMHH B 9 Kilacce OCYIECTBIISIETCS dYepe3
UCIIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX TIOHSTHI, TAKU MOHSATHH, SBJISIOUIMXCS CHCTEMHBIMU
JUISL OT/ICJIBHBIX IPEAMETOB €CTECTBEHHO- HAYYHOTO IIHKJIA.

OOmue ecTecTBEHHO-HAyYHbIC MOHATHSA: HAy4YHBI (HaKkT, TUIOTE3a, 3aKOH, TEOpHs, aHAIIU3,
CHHTE3, KJIacCu(UKAIH, TEPHOANIHOCTD, HAOIIOACHHE, IKCIIEPUMEHT, MOACIUPOBAaHNEe, U3MEPEHUE,
MOJIEIb, SIBIICHHE, ITAPHUKOBBII (P (PEKT, TEXHOIOTHUS, MaTEPUAIIBL.

duznka: MaTepHs, aTOM, JIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIH], U30TOIIBI, PaIHOAKTHBHOCTH,
MOJIEKYJIa, DJICKTPUYECKHH 3apsij, MPOBOJHUKH, MNOJIYHPOBOJHUKH, JMIICKTPUKH, (OTOIIIEMEHT,
BEILIECTBO, TEJO, OOBEM, arperaTHoe COCTOSIHME BEIIeCTBa, Ta3, pacTBOp, PacTBOPHUMOCTH,
KpUCTaJUTNYeCKasi pemeéTKa, CIUIaBbl, (U3NYECKHE BETUYMHBI, CIUHHIBI W3MEPEHHUs, KOCMHUYECKOEe
IPOCTPAHCTBO, TUIAHETHI, 3BE371b1, ComHIIE.

buonorus: Qorocunres, abixanue, Ouochepa, HSKOCUCTEMa, MUHEpPAJIbHBIE YI0OpEHMUS,
MHUKPODJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIE BEIIECTBA.

I'eorpadus: atmocdepa, rugpocdepa, MUHEpaNbl, TOPHBIE MOPOABI, IMOJIE3HBIE HCKOMAEMBbIE,
TOIIJIMBO, BOJIHBIE PECYPCHI.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOTPAMMBI [10 XUMHWHHA YPOBHE
OCHOBHOI'O OBIIET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yIbTaThl OCBOCHHSI IPOTPaMMBbl OCHOBHOTO OOIIEr0 00pa30BaHMs JOCTUTAIOTCS
B Xo0Jie¢ 00yueHHs] XMMUU B €IWHCTBE y4yeOHOW M BOCIUTATENHHON JEATEIBHOCTH B COOTBETCTBUU C
TPaAULMOHHBIMA POCCUMCKMMM COLUOKYJIBTYPHBIMH U JYXOBHO-HPaBCTBEHHBIMH II€HHOCTSMH,
IPUHATHIMH B 001IIeCTBE MPAaBUIIaMU U HOPMaMHUIIOBEACHHUS U CIIOCOOCTBYIOT IPOLIECCaM CaMOIIO3HAHMS,
CaMOPAa3BUTHUS U COLMATM3AIMNO0YYAIOIIUXCSL.

JIM4HOCTHBIE pe3ybTaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIHUXCS PyKOBOJICTBOBATHCS CHCTEMOI
MTO3UTHUBHBIX [ICHHOCTHBIX OPUEHTAIMI U pACIIMPEHUE OIBITA JEATEIbHOCTH HA €€ OCHOBE, B TOM UHCIIE
B YaCTH:

1) naTpuoTHYECKOro BOCHUTAHMUSI:
LIEHHOCTHOTO OTHOIIECHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY W HAYYHOMY
HaCJIEJINIO, TOHUMaHUsI 3HAU€HUS] XUMUYECKON HAyKH B )KM3HH COBPEMEHHOI000IECTBA, CIOCOOHOCTH
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BJIAJETh JOCTOBEPHOM HMHQPOpPMALUEH O MepeloBbIX JOCTIKEHUSX H  OTKPBITHAX MHPOBOH U
OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTUB HAYYHBIX 3HAHUAX 00 YCTpOicTBE MHpa U 00IIEeCTBa;

2) rpaskIaHCKOro BOCIIHTAHUS:

MPpEACTABJICHUA O COUUAJIBHBIX HOPMAX U MpaBUjIax MCEKINYHOCTHBIX OTHOIIIEHUIB KOJIJICKTHUBCE,
KOMMYHHKATHBHOW KOMIIETCHTHOCTH B OOIIECTBEHHO IIOJIC3HOW, Y4YeOHO- HCCIIEeIOBATEIIbCKOM,
TBOPYECKOM HW  JPYruX  BHJAAX  JICATCIBHOCTH, TOTOBHOCTHK Pa3HOOOpa3HOW COBMECTHOM
JESATEILHOCTH TPU BBIOJHCHUH Y4YE€OHBIX, ITO3HABATENIbHBIX 3a7a4, BBIMOTHECHUH XHUMHUYCCKUX
AKCTIEPUMEHTOB, CO3/IaHUH YYCOHBIXIIPOEKTOB, CTPEMJICHHUS K B3aHMOIIOHUMAHHUIO U B3aUMOIIOMOIITH B
IpoIiecce ITOW Yy4eOHOUW JeATEIHbHOCTH, TOTOBHOCTH OIICHHUBATh CBOE MOBEACHHE W MOCTYIKH CBOMX
TOBapHUIICH C TMO3WIMK HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHUS IOCIIEICTBUI
MOCTYIIKOB;

3) HeHHOCTH HAYYHOI'0 O3HAHUS:

MHUPOBO33PEHUYECKUE TPEICTABICHUSA O BEILECTBE U XMUMHUYECKOM pEaKkLUU, COOTBETCTBYIOIIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U COCTABIISIFOIINE OCHOBY Il IOHUMAHUS CYIIHOCTH HAy4HOU
KapTUHBl MUpPA, NPEACTaBICHUs 00 OCHOBHBIX3aKOHOMEPHOCTSAX Pa3BUTHsI MPHUPOJIbI, B3aUMOCBA3SIX
YeJIOBEKa € IMIPUPOJHOM CPEAOH, O POJIM XMMUU B IIO3HAHUU ITHUX 3aKOHOMEPHOCTEH;

[103HABaTEJIbHbIE MOTHBBI, HAIIPaBJICHHbIE HA IOJy4YE€HUE HOBBIX 3HAHUH 110 XUMUHU,HEOOXOUMbIE
Ui OOBSICHEHUS! HAONIOJaeMBIX IIPOLIECCOB U SIBICHUH, IO3HABATENbHOHN, HH)OPMAIIMOHHONW U
YUTATEJIbCKOM KyJIbTYpbl, B TOM YHCJI€ HAaBBIKOB CAMOCTOSTEIbHON pabOThl C yU4€OHBIMU TEKCTaMH,
CIPAaBOYHOMU JIUTEPATYPOil, JOCTYIHBIMH TEXHUUECKUMHICPEICTBAMH HH(OPMAILIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYYEHUI0 M IO3HAHUIO, JH0O03HATENBHOCTh, TOTOBHOCTb U CIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHOW U HCCIEJOBAaTEIbCKOM MAEATENBHOCTH, K OCO3HAHHOMY BBIOOPY
HAIpPaBJIEHHOCTU U YpOBHS 00y4€HHUs B JaJIbHEUIIIEM;

4) popMupoBaHus KyJILTYpPbI 310POBbS:

OCO3HaHHE LIEHHOCTU U3HHU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3/I0POBBIO, YCTAaHOBKHU Ha
3/10pOBBI 00pa3 ’KU3HHU, OCO3HAHWE TOCJIEACTBUNA M HEMPUSITHE BPEIHBIXIPUBBIYEK (YHOTpeOIeHUS
AJIKOTOJIs, HAPKOTHUKOB, KYpEeHHs), HEOOXOJAMMOCTU COONIOJCHUS TMpaBWJ  O€30MACHOCTH  MpHU
oOpallleHuu ¢ XMMHYECKHMHU BEIECTBaMH B ObITY U pealibHOM JKU3HH;

5) TpynoBoro BocnuTanus:

HWHTEpEC K MPAKTHUYECKOMY M3YyUYECHHIO TPOPECCUi U TPpyJla pa3InYHOTO POJia, yBAXKEHUE K TPYY
U pe3yJIbTaTaM TPYA0BOM JEATEIHLHOCTH, B TOM YHCJIE HA OCHOBE MPUMEHEHUS TPEAMETHBIX 3HAHUM 10
XUMHH, OCO3HAHHBIA BBIOOP MHAMBHUIYyaJIbHOM TPAEKTOPUU HPOIOHKEHHS 00pa3oBaHUs C YUYETOM
JUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XUMHHU, OOIIECTBEHHBIX WHTEPECOB M IMOTPEOHOCTEH,
yCHenrHo mpodecCuoHaIbHON JEATETPHOCTH M Pa3BUTHS HEOOXOJMMBIX yMEHUH, TOTOBHOCTH
aJlanTUPOBATHCS B TPO(ECCHOHATILHOM CpeJie;

6) IKOJOI'H4Y€CKOro BOCNIMTAaHUA:

9KOJIOTHYCCKH HCJ’IGCOO6p213HO€ OTHOIICHHUEC K TNPHUPOJAEC KaK HWCTOYHUKY KHM3HH Ha 3eMJ'Ie,
OCHOBE €& CYHICCTBOBAaHHUA, IMOHUMAHUC HNCHHOCTHU 3A0POBOIO0 H 0e30ImacHoro 06pa3a KH3HHU,
OTBCTCTBCHHOC OTHOIICHUEC K CO6CTBCHHOMy (I)I/I3I/I‘-ICCKOMy U ICUXUYCCKOMY 310pPOBbIO, OCO3HAHUC
OCHHOCTHU CO6J'IIOI[€HI/I$I IIpaBHJI 0€30I1acHOr0 MOBCACHUA IIPpU pa60Te C BCIICCTBAMH, a TaK>XC B
CUTyaluiaXx, yrpoKarommnx 310pOBbI0 HIKU3HU HIOHeﬁ;

CIIOCOOHOCTH MNPUMCHATHL 3HAHUWA, TII0JIY4YaCMbIC npu HU3Yy4YCHUU XUMHH, I pCUHICHUA
3aaad, CBA3aHHBIX C oxpymaromeﬁ HpHpOI[HOfI CpCI[OfI, AJid TIOBBIICHUA YPOBHA 3KOJIOTHYECKOMH
KYJbTYpPbl, OCO3HAHHA r100aIbHOTO XapaKTepa ISKOJIOTMYCCKHUX Hp06JICM n HYTeﬁ HUX PpCHICHUA
nocpeaACTBOM MCETOJ0B XHWUMHHU, DKOJIOTMYCCKOTO MBIINUICHUA, YMCHUA PYKOBOACTBOBATHCA HM B
HOBH&B&TCJ’IBHOﬁ, KOMMYHI/IKaTI/IBHOﬁ U COLIMAJIbHOM IIPaKTUKCE.
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METANPEJMETHBIE PE3YJIbTATBI

B cocraBe MerampeIMETHBIX  pe3yibTaTOB  BBIICISIIOT  3HAUUMBbIEAJs GOPMHUPOBAHUS
MHUPOBO33pEHUs 00IlIeHaYyYHbIe TOHATUS (3aKOH, TEOPHS, IPUHIIUIL, TUTIOTE3a, (PaKT, cucTeMa, Mpolece,
9KCIIEPUMEHT M JAPYToe.), KOTOPbIE HCIOJIb3YIOTCSB €CTECTBEHHO-HAYYHBIX yUEOHBIX MpEAMETax U
MO3BOJIAIOT Ha OCHOBE 3HAHWUU W3 3TUX MPEIMETOB (OPMHUPOBATH NPEIACTABICHHE O IEJIOCTHOU
HAY4YHOU KapTUHE MUpa, M  yHHUBepcalibHble ydeOHble JeicTBUs  (TIO3HaBaTEIbHbIE,
KOMMYHHMKATHBHbBIC, DETYJIATUBHBIE),  KOTOphle  obOecreynBaloT  (OPMUPOBAaHME  TOTOBHOCTHU
K CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

Ilo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE Y4eOHbIe eilcTBHUS
Ba3zoBbIe Jornueckue neiicTBus:

YMCHUA HUCIOJIB30BATh HpI/IéMBI JIOTUYCCKOro MBINUICHHUA IPpH OCBOCHUU 3HAHUU: PacCKpbIBaTb
CMBICII XUMUYECKUX IMOHITUN (BLIHGHSITL HX XapaKTCPHBIC MPU3HAKHU, YCTAHABJIMBATL B3aUMOCBA3bL C
ApyrumMu HOHSITI/ISIMI/I), HUCIIOJIB30BAaTh TIMOHATUA OJI1 O6T:$ICH€HI/ISI OTACIBHBIX q)aKTOB n HBHCHHﬁ,
BI)I6I/IpaTI) OCHOBAaHHA U KPUTCPHUUIJIA KJ'IB,CCPI(bI/IKElIII/II/I XUMHUYCCKUX BCUICCTB U XUMHNUYCCKUX peaKum"I,
YCTaHAaBJIMBATL MPUYUHHO-CIICACTBCHHBIC CBA3U MCKIY o0BEKTaMU HU3Y4YCHUS, CTPOUTH JIOTHYCCKUC
PaACCYKICHUA (I/IH[[YKTI/IBHBIC, ACAYKTUBHBIC, 110 aHaJIOFI/II/I), J€J1aTh BBIBOABI U 3aKJIIOUYCHU A,

YyMEHHE NPUMEHATH B IPOLECCe IO3HAHUS NOHATHUS (NPEAMETHBIE U METAlpeIMETHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJIENM, HCIHOJb3YyEeMblE B XUMHUH, [peoOpa3oBbIBATH UIMPOKO
MNPUMCHACMBIC B XHMHUU MOJACIIBHBIC IIPCACTABICHUA — XUMHAYECKHH 3HAK (CI/IMBOJI BHCMGHTa),
XuMH4eckass popMmyiia U ypaBHEHHE XUMUYECKOWPEAKIIMU — MPH PEIIeHUH y4eOHO-TI03HaBaTEeIbHBIX
3a/1a4, ¢ y4€TOM 3TUX MOJENIbHBIX MPEACTABICHUN BBISIBIATH U XapaKTePU30BaTh CYLICCTBEHHbIE
MPU3HAKU M3Y4aeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMUYECKUX PEaKIIMid, BBISBISATH OOIIHE
3aKOHOMEPHOCTH, NPUYHMHHO-CJIEICTBEHHBIC CBSI3M W MPOTUBOPEUYUS B M3y4YaeMbIX IIpoleccax u
SBIICHUSIX.

ba3oBble uccienoBarenbcKue 1eiCTBUSA:

YMCHHUEC HUCIIOJb30BATh ITOCTABJICHHBIC BOIMPOCHI B KAYCCTBE MHCTPYMCHTA IMMO3HAHUSA, a4 TAKIKEC B
KayecTBE OCHOBBI Ui (OPMHMPOBAHUS THIOTE3bl MO TNPOBEPKE MPABHIBHOCTH BbICKAa3bIBAEMBIX
CY’KJICHUH;

NpUoOOpeTeHne OmblTa MO IUIAHUPOBAHHUIO, OpraHU3allMM W TPOBEICHHUIO YUEHMUYECKHX
9KCHEPUMEHTOB, yMEHHE HaOJIoAaTh 3a XOJOM IIpOIecca, CaMOCTOSTEIbHO NMPOTHO3UPOBATh €ro
pe3yabTar, GOpMyIHpOBaTh OOOOIIEHHS ¥ BBIBOABI IO pe3yJbTaTaM MPOBEAEHHOTO OIBITA,
UCCIIEI0OBaHMsl, COCTABJIATh OTYET O MPOJEIAHHON padoTe.

Pa6ora c undgopmanueii:

yYMEHHE BEIOUPATh, aHATM3UPOBATH U HHTEPIIPETHPOBATH MHPOPMAITUIO PA3TUIHBIXBHIOB U POpM
MIPEJICTABJICHHUS, TIOJTYYaeMYI0 U3 Pa3HBIX HCTOYHUKOB (HAyYHO- TIOIMYJISIpHAS JIUTEPATypa XUMUIECKOTO
COJIepKaHUsI, CIIPAaBOYHBIC TTOCOOUS, pecypchl IHTepHEeTa), KPUTHUYECKH OIIEHUBATH TIPOTHBOPEUYHUBYIO
Y HEJIOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHUE MPUMEHATh PA3JIMYHBICE METOJBI W 3alpPOCHl TPU TOWCKE M OTOOpe HH(OPMAIUH H
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOIUMBIX IJi BBIMOJTHEHHUS YYEOHBIX M MO3HABATENBHBIX 3ajad
ONpeACIEHHOr0 THITA, TPHOOPETEHUE OIbITa B O0JIACTH WCIOJIB30BAaHUS  HH(POPMAIHOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJaJIeHWE KYyJIbTYpOH AaKTHUBHOTO WCIIOJNB30BAHUS PA3IUYHBIX
MTOMCKOBBIX CUCTEM, CAMOCTOSTSIIBHOBBIONPATh ONTHMAILHYIO (hOpMY TIpeIcTaBIeHHUS HH()OPMAIIUN
WLTIOCTPUPOBATh pelIaeMble 3aJadyd HECIOKHBIMH CXEMaMH, JAuarpaMMaMiu, APYruMU (opMaMu
rpaguKur BX KOMOWHAIIASMH;

YMEHHE WCIONb30BaTh W AaHATU3UPOBATh B Tpollecce Y4eOHOM U HCCIIeq0BATENbCKON
NEeSTENIbHOCTH WH(GOPMAIIUIO O BIMSHUHM MPOMBIIUIEHHOCTH, CEIBCKOTO XO3SHUCTBA U TPAHCIIOPTA HA
COCTOSTHUE OKPYIKArOIIEH IPUPOTHOMN CPEIBI.
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KoMMyHUKATHBHBbIE YHHBePCAJIbHbIE y4eOHbIe HelicTBHUS:

YMEHHE 3aJ]aBaTh BONPOCHI (B XOje auanora U (WJId) AUCKYCCHH) TIO0 CYIIECTBY OOCYXIaeMoi
TeMbI, GOPMYJIMPOBATH CBOM MPEIJIOKECHUSI OTHOCUTEIIBHO BBITIOTHEHUS TPEITIOKCHHOM 3a/1a4H;

NPUOOPETEHUE OIbITa MPE3CHTAIMH PE3yJIbTATOB BBIMOJHEHUS XUMHUYECKOTO SKCIIEPHMEHTA
(;maboparopHoro ormbITa, J1a00paTOpHON pabOTHI MO HCCICIOBAHUIO CBOWMCTB BEIIECTB, y4eOHOTO
IIPOEKTA);

3aWHTEPECOBAHHOCTh B COBMECTHOHN CO CBEPCTHHKAMH TIO3HABATEIILHOW M WCCIIEI0BATECIBCKON
NESITEIPHOCTH TIPH PEUNICHUH BO3HHUKAKOIIUX NpoOJeM Ha OCHOBE ydéra OOMIMX HWHTEPECOB H
COTJIaCOBaHUs MO3UIMKA (00CYXIeHUsI, OOMEH MHCHUSMH,
«MO3I'OBbIC HITYPMbID», KOOpAWHAIIUA COBMCCTHBIX HeﬁCTBHﬁ, OIPCACIICHUC KPUTCPHUCB IO OLCHKC
Ka4yecTBa BBHIIIOJHEHHOU pabOoThI U pyTHE);

PeryasiTuBHble YHUBepCaJbHbIe y4eOHbIe JeHCTBHS:

YMEHUE CaMOCTOSITEIIbHO OIpPEACNATh LETu JCSITeNIbHOCTH, IUIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO JIEATEIBHOCTh, BHIOMpATh Haubolee
a¢(heKTHBHBIE CITOCOOBI PEIICHHS YYEOHBIX ¥ TTO3HABATEIILHBIX 33/1a4, CAMOCTOSTEIILHO COCTABIISATh HITU
KOPPEKTUPOBATHIIPEATIOKEHHBIN aNTOPUTM JIEHCTBUIN IIPU BBHIIIOIHEHUH 3aJJaHUI ¢ YIETOM MOTyUeHUs
HOBBIX 3HaHUU 06 HN3y4aCMbIX 00BEKTAX — BCIIECCTBAX M peaKUuiaAXx, OLCHUBATHL COOTBCTCTBHC
MOJTyYEHHOTO pe3yJibTaTa 3asBJICHHON €I, YMEHHE HCIOIb30BaTh U aHAIU3HPOBATh KOHTEKCTHI,
npeJiaraéMble B yCIOBUU 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pe3ydbTaTOB IO OCBOCHHIO  0OS3aTENILHOTO  COJEpKaHus,
YCTaHOBJICHHOT'O IaHHOH (efiepanbHON padodei mPorpaMMOid, BBIJICISIFOT: OCBOCHHBIE 00YYaIOIIMHUCS
HAy4YHbIC 3HAHHUS, YMEHUS U CHOCOObI JAeicTBUiA, crenuduyeckue A MPeAMETHON olnactu
«XuMus», BUIBI IEATETLHOCTH 110 MOTYYSHUIO HOBOTO 3HAHMS, €T0 MHTEPIPETALUU, TPEOOPA3OBAHUIO
Y IPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYaIIHIX.

K koHIiry oOyduenus B 8 kJjiacce mpeMETHBIE Pe3yJIbTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaKaTh
c(hOpPMUPOBAHHOCTh y OOYUaIOIUXCSI YMEHUN: PACKPHIBATh CMBICT OCHOBHBIX XUMUYECKUX TOHSATHI:
aTOM, MOJICKYJIa, XUMHUYECKUM AJIEMEHT, MPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, CMECh (OTHOPOIHAS U
HEOJHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAS U MOJIEKYJIIpHAsl MAcCca,KOJIMYECTBO BEIIECTBA,
MOJIb, MOJISIPHAs Macca, MaccoBasl JIOJiI XMMHUYECKOTO 3JIEMEHTa B COSAMHEHHH, MOJSPHBIA 00BEM,
OKCHJI, KHCJIOTAa, OCHOBAaHHUE, COJb, JJIEKTPOOTPULIATEIBHOCTb, CTEIIEHb OKHUCIECHUS, XUMUYECKas
peakIus, KiiacCu(puKaIus peakinii: peakiiui COCTUHEHUSI, PEaKIIUU PA3JI0KEHUsI, PEaKIINHU 3aMEIICHHS,
peakiuu oOMeHa, 2K30- U IHIAOTEPMUUYECKHE PEaKIMu, TEIUIoBOM 3(PQeKT peakiuu, sSApo aTroma,
JNIEKTPOHHBIA CIIOM aToma, aTOMHas OpOWTalb, paANyC aroMa, XUMHYecKas CBs3b, MOJSIpHAs M
HETIOJISIPHAsI KOBAJIEHTHAs CBSI3b, MIOHHAS CBA3b, MOH, KATUOH, aHUOH, paCTBOP, MAaCCOBAsI JOJISI BEILIECTBA
(MporeHTHAsE KOHIIGHTPAIIUsI) B PaCTBOPE;

WLTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUYECKHX MOHATHN U TPUMEHSTh dTUIIOHITHS TIPU
ONMCAaHUM BELIECTB U UX NPEBPALCHUI;

WCIIOIh30BaTh XUMHUYECKYIO CHMBOJIUKY JIJIi COCTaBJiCHHS (OPMYJ BEIIECTB U ypaBHEHUH
XUMHUYECKUX PEAKIUH;

OTIPEETATh BAJCHTHOCTh aTOMOB SJIEMEHTOB B OMHAPHBIX COCAMHEHMSIX, CTEIICHb OKUCIICHHS
JJIEMEHTOB B OWHApHBIX COCAMHEHMSIX, MPUHAAJIE)KHOCTh BEIIECTBK OMPEIEIEHHOMY Kiaccy
coequHeHU 1Mo (QopmyrnaMm, BUA XUMHUYECKOW CBSI3U (KOBAJEHTHAs M WOHHAs) B HEOPTraHMYECKHX
COEIMHEHUSX;

packpsiBaTh cmbica Ilepuoguueckoro 3akona .M. MenaeneeBa: 1eMOHCTpUPOBATH TOHUMAHUE
MEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX JIEMEHTOB OT MX MoioxkeHus B [lepuoanueckoit
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CUCTEME, 3aKOHOB COXPaHEHMsI MAaCChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOTO YUEHMUS,
3aKoHa ABOTaJpo;

OINMMCHIBATh M XapaKTepus3oBaTh TaOnmuuHyio (opmy llepronndeckoil cucTeMbl XHMHUYECKUX
9JIEMEHTOB: pa3linyaTh MOHATHUS «IJIaBHas noAarpynna (A-rpymnmna)» u
«mobounas noarpynna (b-rpymnmna)», Mansie 1 00JbIINE TTIEPHOIBI, COOTHOCUTH 0003HAYEHUSI, KOTOPBIE
umerorcs B Ttabimne «llepuoanmyeckas cuctema xumuueckux siemeHtoB J[.M. MenzaeneeBa» ¢
YHUCJIOBBIMHU XapaKTEPUCTUKAMHU CTPOEHMSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB W 3apsj spa,
o011ee YMCIIO JIEKTPOHOB U PACIIPENEICHUE UX 110 3JIEKTPOHHBIM CIIOSIM);

KJaccu(UIUpPOBaTh XMMHYECKHE JIEMEHTHI, HEOPIraHUYECKHUE BEIIECTBA, XUMUUECKUE DPEaAKIUN
(Mo yMcny W COCTaBy YYACTBYIOLIMX B PEAKIMH BELIECTB,IO TEIJI0BOMY 3G (deKTy);

XapakTepu3oBaTh (OMHUCHIBATh) OOIIME XMMHUYECKHE CBOWCTBA BEIECTB PA3JIMYHBIX KJIACCOB,
MOJTBEPXKJIasi ONUCAaHUE MPUMEpPaMH MOJIEKYJISIPHBIX YPaBHEHUU COOTBETCTBYIOIIUX XUMHYECKHX
peaKIuii;

IIPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaYECTBEHHOI'O COCTaBa,BO3MOKHOCTH
MPOTEKAHUSI XUMUYECKUX MPEBPAICHUHN B PA3JIUYHBIX YCIOBUAX;

BBIYUCIISATH OTHOCUTENBHYIO MOJIEKYJISAPHYI0 W MOJSIPHYIO MAacChl BELIECTB, MAacCCOBYIO JOJIO
XUMHUYECKOI'0 JIEMEHTA 110 (POpMYyJie COEIUHEHNUS, MAaCCOBYIO JIOJII0 BELIECTBA B paCTBOPE, IPOBOAUTH
pacuérbl MO YPaBHEHMIO XMMHUYECKOW PEAKIUM IMPUMEHSATH OCHOBHBIE OIEpAlMM MBICIUTEIBHON
NESATENIbHOCTH — aHallu3 W CHUHTE3, CpaBHEHHE, 0000IleHHe, CHUCTEeMaTH3alio, KiIacCU(UKAIUIO,
BBISIBJICHHE MPHUYMHHO- CJEICTBEHHBIX CBS3€M — /i M3Y4YEHHUS CBOMCTB BEIIECTB M XMMHYECKHX
peakuuii, eCTECTBEHHO-HAyYHbl€ METO/bl MO3HaHWS — HaOJII0JEHHE, U3MEPEHUE, MOJEIMPOBAHUE,
SKCIIEPUMEHT (PeabHBIi U MBICIICHHBI );

ClIeIoBaTh MpaBHJiaM MOJb30BaHUSI XUMUYECKOW MOCYyA0N U 1a00paTOpHbIM 000pyAOBaHUEM, a
TaKXKe TpaBWiIaM oOOpamleHusi C BEIIECTBAMH B COOTBETCTBHUC MHCTPYKIIUSMH 10 BHITIOJTHEHUIO
1a00PATOPHBIX XUMUYECKUX OMBITOB MO MOJIYYCHHIOU COOMPAHUIO Ta3000pa3HbIX BEIIECTB (BOIOPOIa
U KHCIIOpO/Ia), IPUTOTOBJICHHUIO PACTBOPOB C ONPEIeNIEHHON MacCcOBOii 10J1el pacTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh MIMPOBOAUTH XUMUYECKHUE SKCIIEPUMEHTHI MO PACHO3HABAHHMIO PACTBOPOB IIEJIOYEH U
KHCJIOT C IOMOIIBIO MHANKATOPOB (JIakMyC, peHodTanenH, METUIIOPaHK U IPYTHE).

K koniy oOyuenus B 9 kJiacce mpeMeTHbIE Pe3yIbTaThl HA 6a30BOM YPOBHE JOJHKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTH y O0YUaIOIIUXCSI YMEHUH:

pacKpbIBaTh CMBICI OCHOBHBIX XMMHUUYECKUX NOHATHM: XMMHUYECKUH DJIEMEHT, aTOM,MOJEKYJIA,
VOH, KaTUOH, aHUOH, IIPOCTOE BEILIECTBO, CIIOKHOE BEIIECTBO, BAJIECHTHOCTb, JIEKTPOOTPULIATEILHOCTD,
CTENEHb OKHUCJICHHS, XMMHUYECKasl PeaKIusi, XUMHUUYECKasi CBsI3b, TEIUIOBON A((EeKT peakiuu, MoJb,
MOJISIDHBIH  00BEM, PaAcTBOp, DSIEKTPOJIMTHI, HEIJIEKTPOJIUTHI, SIEKTPOIUTUYECKAS TUCCOIUAIUS,
peaKiuu HOHHOTO OOMEHa, KaTalu3aTop, XMMHYECKOe paBHOBECHE, OoOpaTHMble U HEOoOpaTUMbIE
pEaKUMU, OKHCIUTEIBbHO-BOCCTAHOBUTEIIBHBIE PEAKLIMHU, OKUCIUTEIL, BOCCTAHOBUTEINb, OKUCIEHUE U
BOCCTAHOBJICHHE, aJUIOTPOMHs, aM(pOTEPHOCTh, XHUMHUYECKass CBsI3b (KOBAJICHTHAs, WOHHAs,
MeTaJUTMuecKas), KpucTauimueckasl pemeérka, KOppo3us METAJUIOB, CIUIABBI, CKOPOCTh XUMHUYECKON
peakuuu, npeaenbHo nonycrumas koHuentpamus [11K Bemectsa;

WLTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKUX MOHATHN U TPUMEHSITHITU MOHIATHUS TIPU
ONMCAaHUM BEILIECTB U UX NPEBPALCHUI;

UCIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY Ui COCTaBlieHUS (OPMYINl BELIECTB M YpaBHEHHI
XUMHYECKUX PEAKIIU;

ONpPEACNSITh BAJICHTHOCTh M CTEMNEHb OKHCICHUS XHUMHUYECKHX 3JIEMEHTOBB COCIMHEHUAX
Pa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEUIECTB K ONMPEACIEHHOMYKIIACCY COeTMHEHUH 10 (hopMytam,
BUJI XUMHUYECKOW CBS3M (KOBAJIEHTHAs, MOHHAs,, METAJUINYECKas) B HEOPraHUYECKUX COEAUHEHUSIX,
3apsii MOHA MO XWMHUYECKOW (popmylie, XapakTep Cpelbl B BOJHBIX PacTBOpPaxX HEOPTAHHMYECKUX
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COCIMHEHUH, TUII KPUCTAIINYECKON PEIIETKY KOHKPETHOTO BELIECTBA;

packpsiBaTh cMbich llepuomumueckoro 3akona /.M. MenpaeneeBa W AE€MOHCTPUPOBATH €r0
NOHMMaHME: ONKCHIBAaTh M XapaKTepu3oBaTh TabmuuHyro ¢opmy lleproguueckoid CHUCTEMBI
XUMHYECKHX 3JIEMEHTOB: pa3jnuyaTh MHOHATHS «rJIaBHas moxarpynma (A-rpynma)»y U «moOouyHas
noarpymnna (b-rpymnma)», Manbie u O0JbIINE IEPHOABI, COOTHOCUTh 0003HAUYEHUS, KOTOPbIE UMEIOTCS
B IIEPUOJMYECKONW TalIMIle, C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB XUMHUYECKHX
AIIEMEHTOB (COCTaB W 3apsij A1pa, 00IIee YHUCIO AIIEKTPOHOB U PACIpeesieHUe UX 10 AIIEKTPOHHBIM
ClI0sIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHMU CBOWCTB JJIEMEHTOB M HMX COCIUHECHUN B
IpeJienax MajlblX [IEPUOI0B U INIaBHBIX TOArPYII C Y4ETOM CTPOCHHUS UX aTOMOB;

KJ1accu(puIpoBaTh XUMHYECKHE JJIEMEHTHI, HEOpraHUYEeCKHe BELIECTBA,
XUMHUUYECKHE peakuuu (10 4YMCIy M COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB,IIO0 TEIJIOBOMY
3pdeKTy, N0 H3MEHEHUIO CTEMEeHEH OKUCICHUS XHUMHUYECKHX JJIEMEHTOB); XapaKTepPH30BaTh
(onmchIBaTh) o0mMe M crneuu(puyeckue XMMHUYECKHE CBOMCTBA MPOCTHIX W CIOXKHBIX BEIIECTB,
MOATBEPKJ1asl ONMCAHUE IIPUMEPAMHU MOJIEKYJIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIMX XUMUUECKUX PEaKLIUi;

COCTaBJIATh YPABHEHHUS JIEKTPOJUTHYECKON TUCCOLMALINN KUCIIOT, IIEJI0UEH UCOJIEH, ITOJIHBIE U
COKpAIllEHHbIE YPaBHEHUs pEaKUUHd HOHHOro OOMEHa, ypaBHEHMsI peakLHi, HNOATBEPKIAOIINX
CYILLIECTBOBAHHME FEHETHUECKOM CBS3U MEX]y BEILIECTBAMU PAa3IMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIMM ITOCPEICTBOMCOCTABIICHHUS
3JIEKTPOHHOTO OajaHca 3TUX PeaKLni;

IIPOrHO3UPOBAaTh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT UX CTPOCHMSI, BOZMOKHOCTUIIPOTEKAHUS
XMMHUYECKHX IPEBPAILECHNUN B PA3JIMUHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTEJIBHYIO MOJIEKYJIIPHYI0 M MOJISIPHYIO MAacChl BELIECTB, MACCOBYIO JOJIIO
XMUMHUYECKOI'0 JIEMEHTA 10 (POpMyJie COETUHEHNUS, MAaCCOBYIO JIOJIO BEIIECTBA B paCTBOPE, IPOBOIUTH
pacyéThl 110 YpaBHEHUIO XUMUYECKON peakluu;

co0Jro1aTh MpaBUia MOJb30BaHUSI XMMUYECKON MOCYJ0N U 1a00paTOpHBIM 000pyIOBaHUEM, a
TaKXKe INpaBWiIa OOpalleHUss C BELIECTBAMH B COOTBETCTBHUHUC MHCTPYKIHSIMM 10 BBIOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OMBITOB MO MOTYUYEHHUION COOMPAHUIO ra3000pa3HbIX BELIECTB (aMMHUaKa 1
YTIEKHUCIIOTO Ta3a);

IIPOBOAUTHh PEAKLUH, MOATBEPKAAIOIIME KAueCTBEHHBI COCTaB pa3jIUYHBIX BELIECTB:
pacrio3HaBaTh ONBITHBIM MYTEM XJIOPUI-, OPOMHI-, HOAMUI-, KapOoHaT-, pocdar-, cunukar-, cyiabdar-,
TUAPOKCUA-NOHBI, KaTUOHBl aMMOHHS W HOHBI W3YUYEHHBIX METAJUIOB, NPUCYTCTBYIOLIME B BOJHBIX
pacTBOpax HEOPTaHUYECKUX BEILECTB;

IIPUMEHSTh OCHOBHBIE ONEPALlUU MBICIUTEIBHON NEATEIbHOCTH — aHAJIU3 U CHHTE3,CPAaBHEHUE,
0000111eHIe, CUCTEMaTU3allMI0, BbISIBJICHUE MPUYMHHO-CIIEICTBEHHBIX CBSA3EH — JUIsl U3yUEHUs! CBOMCTB
BEIIECTB M XUMHYECKHX pEaKIui, €CTeCTBEHHO- HayuyHble METO/bl IMO3HAHUS — HaOII0JCHHE,
U3MEpEeHHNe, MOIETUPOBAaHNE, SKCIIEPUMEHT(peanbHbIN U MBICTICHHBIN).
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TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
Haumenosanue
Ne KomnuectBo OCHOBHBIE BUJIBI AEITEIHLHOCTHA
pa3ziesioB U TEM Conepsxanue 00y4yeHust
1/ 4aCcoOB oOydJaronmxcs

y4eOHOTO MpeaMeTa

Paznen 1. HepBOHa‘{aJII)HbIe XUMHUYECCKHUEC NMMOHATUSA

1.1

XUMUS — BaKHasd
00J1aCTh
€CTECTBO3HAHUA U

MPaKTUYECKON
e TeTbHOCTH
YeloBeKa

5

[Ipenmer xumuu. Ponp XuMuu B KU3HU
YyesoBeKa. XMMHS B CUCTEME HayK.
Tena u BemecTBa. u3nyecKkue CBOUCTBA

BEIIECTB. ATperaTHoe COCTOSIHUE BEIECTB.
ITonsarue o METOAaX IIO3HAHUAB XUMHUU.
UYucThle BelecTBa U CMECH.

Croco0bI pa3ieieHus] CMECEH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

3HaAKOMCTBO ¢ XMMHUYECKOM MOCYI0M,

C MMpaBWJIaMH PaOOTHI B JJa0OPaTOPUU U

npreMaM# 00paIeHus C JJAO0OPATOPHBIM
000pyTIOBaHUEM.

duznueckre CBOMCTBa 00pa3IoB
HCEOPTraHNYCCKUX BCHICCTB — MCTAJJIOB

Y HEMETAJIJIOB.
Crioco0bl pa3aeneHus: cmecei
(¢punpTpoBaHUeE, BhIIApUBAHUE,

JTUCTHILISIMS, XpoMaTorpagusi).

PackpbIBaTh CMBICT H3y4aeMBbIX MTOHSATHH.
PackpbiBaTh posib XUMHUU B IPUPOJIE U

KU3HU YeJIOBeKa, €€ CBSA3b C IPYTUMU
HayKaMH.
PaszanuaTh YMCTHIE BENIECTBA U CMECH,

OOAHOPOJHBIC U HEOAHOPOJAHBIC CMCCH.

Paznuuare pusnyeckue u XumMuuecKue

SIBJICHUA.

CJ'IC}IOB&TI) aAJIropuT™MamM UCIOJIb30BaHUA
OKCIICPUMCHTAJIBHBIX METOAOB —
Ha6J'II-OI[eHI/I$I " 3KCIICPUMCHTA.

Hab6mronaTe 1 onuckiBaTh OOBEKTHI TIPH
MPOBEJICHUU JEMOHCTPALINI 1
71a00paTOPHBIX OIBITOB MO U3yUYEHUIO
(hM3MUYECKUX CBOMCTB BEIIECTB, CIIOCOOOB

pasaenenus cmecel BemecTs. [IpoBoauTh
XUMHYECKHUM SKCIEPUMEHTIIPHU Pa3AEICHUN
cMmecel (Ha mpuMepe OYMCTKU MTOBAPEHHOM
COJIN) B XOJI€
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Jlabopamopuvie onvimsi: U3yuenue u
onucanue (PU3NIECKUXCBOWCTB 00pa3IoB
HEOPTraHNYECKUXBEIECTB.

W3yuenne cioco0oB pazaesieHus cMecer(c
MOMOIUIbIO MAarHNUTA).

IIpaxmuueckue pabomoi:

Ne 1. IIpaBumna paboThl B 1aOOpaTOPHH K
npuéMbI 0OpalleHus ¢ 1ab0PaTOPHBIM
000pyI0BaHUEM.

No 2. Paznenenue cmecei (Ha mpumepe
OUYMCTKHU MTOBAPEHHOM COJIH)

MPaKTUYECKON paboThl Ne 2,

CrnenoBaTh paBUIaM MOJIb30BaHUS
XUMHUYECKOH MOCY 101 U 1a00paTOPHBIM
000pyI0BaHUEM, A TAK)KE TPAaBUIIaM OOpaIeHuUs
C XMMHUYECKHMH BEILECTBAMUB COOTBETCTBUU C
UHCTPYKIUEH

IPY BBIIOJIHEHUH IPAKTUYECKON

paboTsl No 1.

BricTpanBathk pa3BEpHyThIE TMCbMEHHBIEU
YCTHBIE OTBETHI C OIIOPOU

Ha MH(OPMAIMIO U3 yUeOHUKA U CIIPAaBOYHBIX
MaTepuaioB, IPaMOTHO UCHOJIb30BaTh
W3YUYEHHBIN OHATUNHBIN

anmnapar Kypca XUMUU

1.2.

BemectBa
XUMHUYECKHE
peakuuu

u

15

ATOMBI U MOJIEKYJIBI. XUMUYECKUE
aneMeHThl. CUMBOJIBI XUMHUECKHUX
aneMeHTOB. [IpocTeie U cl10KHbBIE
BEIECTBA. ATOMHO-MOJIEKYJIIPHOE
y4EHHE.

Xumunueckas popmyia. BaneHTHOCTH
aTOMOB XMMHUYECKHUX DIIEMEHTOB.
3aKOH MOCTOSTHCTBA COCTaBa BEILIECTB.
OTHOCUTENBHAS aTOMHAs Macca.
OTtHocuTenbHAs MOJIEKYJIIpHAs Macca.
MaccoBas 105151 XUMUYECKOTO DJIEMEHTAB
COEIMHEHUH.

OnpenensaTs NpU3HAKK XMMUYECKHX
peaKImii, yCIOBUS HX MPOTEKAHUSI.
OOBACHATH CYIIHOCTh (PU3UUECKUX U
XUMHAYECKHX SBIICHUH C TOUYKU 3PCHUS
aTOMHO-MOJIEKYJISIPHOTO YUEHHUS.
Knaccupunuposats Xxummueckue
peakuuu (1o YUCIy U COCTaBy
pearupyromux 1 00pazyromuxcs
BEIIIECTB).

CoctaBasath HopMyIibl OMHAPHBIX BEIIECTB I10
BaJCHTHOCTH U OIPEIENIATEBATIEHTHOCTD 110
(dhopmysiaM BeecTs.
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KommuectBo Beniectsa. Monbs. Mossipaasimacca.
B3anMocBs3p KOIM4ecTBa, MacChl U YUCIIA
CTPYKTYPHBIX €IMHHULl BemecTsa. Pacu€rsl 1o
dbopMysiaM XUMHYECKUX COSAMHEHHM.
duznueckue W XUMHUYECKUE  SIBJICHUS.
XuMHuueckast peaklus 1 e€ Npu3HaKu.3aKoH
COXpaHEHHUs MACChI BELIECTB.

XHUMHUYECKUE YPAaBHEHUS.

Krnaccudukanus XHMHYECKUX peaKIuii
(coenMHEHUs, pa30oKEHUs, 3aMEILICHUS,
oOmeHa).

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

duznyeckre cBONCTBA 00Pa3IOB
HEOPraHMYECKUX BEILLECTB — METAJIOB U
HEMETaJUIOB.

OOpa3ibl  BEMIECTB KOJIMYECTBOM |  MOJb.
dusznyeckue sBIeHU (IU1aBIEHUE BOCKA, TastHUE
JbJa, pacTUpaHUE caxapa

B CTYIIKE, KUTICHUE Y KOHICHCALIUS

BOJIbI).

XuMu4eckue siBieHus (TopeHne CBeuw,
MPOKAJIMBAHUE METHOM MPOBOJIOKH,
B3aMMOJICICTBHE CO/IbI WU Mella

C COJISTHOM KHUCTIOTOM).

HabmtoieHue npu3HakoB MPOTEKaHUS

PaccraBnsaTs koappunmeHTs!

B YPaBHEHUAX XUMHUYECKUX PEAKLIUH.
Habmtonate 1 onuceBaTh OOBEKTHI IPU
MPOBEICHUU JEMOHCTPALIMI 1
71a00paTOPHBIX OIBITOB.

[IpoBoUTH BBIYMCIIEHUS IO HOPMYyIaM
XMMHMYECKHUX COCIMHEHNUHN U yPAaBHEHUAM
XUMHYECKHUX PEAKIIUH.

[IpuMeHsTh €CTECTBEHHO- HAyUHBIE
METO/1bI T03HaHUS (B TOM YHUCIIe
HaOJII0ZICHUE, MOJICTTUPOBAHHKE,
9KCIIEPUMEHT U OCHOBHBIE Ollepaliui
MBICIIUTEIIBHOMN eATENbHOCTH
(cpaBHEeHUE, KIacCUDUKAIINSA)
BricTpanBath pa3BEpHYThIE NUCbMEHHBIEU
YCTHBIE OTBETHI C OIIOPOU

Ha MHPOPMAIUIO U3 yUeOHHUKA U CIIPAaBOYHBIX
MaTepuasoB, FPaMOTHO UCIOJIb30BATh
W3Y4YEHHBIN NMOHATUMHBIAAIIIIApAT Kypca
XUMHH
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XUMHUYECKUX peaKuil (pas3iokKeHue

caxapa, B3aUMOJICHCTBUE CEPHOM

KHCJIOTHI C XJIOPUIOM Oapusi, MOJTy4eHUEen
pasnoxkenue rugpokcuaa meau (II) mpu
HarpeBaHuu, B3aUMOJICUCTBHE

xene3a ¢ pactBopom coau meau (11).

OMBITHI, HJUTIOCTPUPYIOLIUE 3aKOH
COXPAHEHHUS MACCHI.

Jlabopamopnvie onvimul:

Coznianue Mozeneil MoJIeKyJ
(1rapocTep’KHEBBIX).

Onucanne GpU3NUECKUX CBOWCTB 00pa3IioB
HEOPraHMYECKUX BEIIECTB —METAIIJIOB U
HEMETaJJIOB.

Hab6nronenue ¢puznveckux (IiaBjieHue BOCKa,
TasHUE JIbJ1a) U XUMUYECKUX (TOPEHUE CBEYH,
MPOKAIMBAaHUE MEHOMIIPOBOJIOKH) SBJICHUH.
HaGnroneHue u onvcanue Npu3HaKoB
MPOTEKAHUS XUMUIECKUX PEAKIMA Pa3HbIX
THUIIOB.

Bviuucnenus:

OTHOCHUTEJIbHOM MOJIEKYJIIPHOM Macchl BEIIECTB,
MOJISIPHOM MacChl, MacChl BEIIECTB, MACCHI U
KOJINYECTBA BEIIECTBA;MAaCCOBOM JIOIH
XUMHYECKOTO 3JIEMEHTA

o popMmyIie coeTMHEHUS;
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10 YPAaBHEHUSIM XUMUUYECKUX PEaKIIUi:
KOJIMYECTBA, MACCHI BEILIECTBA

10 U3BECTHOMY KOJIMYECTBY, MACCe
PEareHTOB MUY IIPOYKTOB PEaKIUU

Hroro no pazaeny

20

Pa3jnen 2. BaxkHeiiniue npeacTaBuTe/ M HEOPraHMYECKUX BelleCTB

2.1

Bo3ayx. Kucnopon.
ITonsatue 00
OKCHIaX

6

Boznyx — cmech razoB. Cocta Bo3yxa.
Kucnopon — anemMeHT u npocToe BEUIECTBO.
Haxoxnenue kuciopoaa

B IIpUpoze, GU3NIECKNE U XUMUYECKHE
cBoiicTBa (peakuuu ropenus). OKCUabL.
[Tpumenenue kucnoponaa. Criocoosl
[I0JIy4€HUs KUCIOPO/a B 1abopaTOpUu U
IIPOMBILIEHHOCTH. KpyroBopot

KHcaopoa B npupoje. O30H — aJlJIoTpoOIHas
Mo uduKanus kuciaopoaa. TemnoBoit r3pdext
XUMHUYECKOHN peaKluu, TEPMOXUMUYECKUE
YPaBHEHHS, DK30-

Y DHJO0TEPMHUUYECKHE peakMU. TOoIIMBO:yTronb
Y METaH. 3arpsi3HEHUE BO3/1yXa, YCUIIEHUE
HNapHUKOBOTO 3P deKTa, pa3pylIeHre
030HOBOTO CJIOS.

Xumuueckuii sxcnepumenm:
Jlemoncmpayuu:

KauecTBeHHOE onpeiesieHne coaepKaHms
KHCIIOpOJIa B BO3/AYyXE

[Tonyuyenue, cobupanue, paco3HaBaHue

Hcnonbs30BaTh XUMHUYECKYIO CUMBOJIUKY JIJISI
cocTaBlieHUS (OpPMYJT BEIICCTB,
MOJICKYJISIPHBIX YPaBHEHUH XUMHYESCKHX
peaKuuii C y4aCTUEM KHCIIOPOJA.
XapaxkTepr3oBaTh (OIUCHIBATH) COCTAB
BO3/yXa, (U3NIECKUEC U XUMHUICCKUE
CBOMCTBA KHCIIOPO/1a, CLIOCOOBI €T0
MOJIy4eHUSs], IPUMEHEHHUE U 3HAUYCHUE B
NPUPOJE U )KU3HU YEIIOBEKA.

CpaBHUBATH peakIy TOPEHUS U
MEJJIEHHOTO OKHCIICHHUS.

OOBACHATH  CYHIIHOCTh  DKOJOTHYECKHUX
npo0OiieM, CBSI3aHHBIX C  3arps3HEHHEM
BO3yXa.

CrnenoBath mpaBuiiaM 06€30MacHO# paboTHI B
nabopaTopuu MU UCIIOJIb30BAHUN
XUMHYECKOH MOCy Ikl HOOOpYAOBaHUs, a
TaKKe TMpaBUiIaM 00paIeHUs ¢ TOPIOUYUMU
BEIIECTBAMH.

[InanupoBaTh M OCYIIECTBISITH HA

MIPAKTUKE XUMUYECKUE IKCTICPUMEHTHI,
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U U3y4eHHe CBOICTB kucinopozaa. Habmonenue

B3aMMOJICHCTBHS BEUIECTBC KHCIOPOJAOM U
yCIIOBUS

BO3HUKHOBEHUS U MTPEKPALICHUS TOPEHUS
(moxapa).

Jlabopamopmuwiii onvim:

O3nakomieHue ¢ 00pasiaMmu OKCUAO0B U
OTHCaHUE UX CBOMCTB.

Ilpaxmuuyeckas paboma:

Ne 3. Tlony4enue u cobnpanue
KHCIIOpPO/1a, U3yUYEHHUE €ro CBOUCTB.
Buviuucnenusa:

MOJIEKYJISIPHOM MacChl KUCIIOPOJIa M 030HA
HA OCHOBaHHMH aTOMHOM MacChl
XUMHUYECKOTO JJIEMEHTA,

KOJIMYECTBA, MAaCChI BEIIECTBA

10 YPaBHEHUSIM XUMHUYCCKHUX PEaKIUi

MIPOBOJUTH HAOIIOICHUS, JIEJIaTh BBIBOIBITIO
pe3ysbTaraM SKCIEpUMEHTa

IpU IPOBEJCHUH J1a00PaTOPHBIX OIIBITOBU
IPaKTHYECKON pabOTHI.

BbluncnsaTh KOJIMYECTBO BELIECTBA,

00BbEM raza 1o ¢popmyiam.

YyacTBOBaTh B COBMECTHOM paboOTEB
TpyIIIe.

BricTpauBath pa3BépHyThIE TUCbMEHHbBIEU
YCTHBIE OTBETHI C OIIOPOU

Ha HHPOPMAIHIIO U3 yUeOHHUKA U CIIPABOYHBIX
MaTepuaioB, IPaMOTHO UCIOJIb30BaTh
V3YYCHHBIN MOHSITUHHBIAANIIAPAT Kypca
XUMUHU

2.2

Bonopoa. ITonsarueo
KHCJIOTaxX U COJIAX

Bonopon — anemMeHT u npocroe
BeniecTBo. Haxoxxnenue Bonopoaa

B IIpUpoJIe, PU3NYECKUE U XUMUUYECKHE
CBOICTBa, MPUMEHEHHE, CIIOCOODI
nosrydeHus. Kuciorsl u comnmu.
Monsipabiit 00b€M ra3oB. Pacuéreino
XUMUYECKUM YPAaBHECHHSIM.
Xumuueckuii sxcnepumenm:
Jlemoncmpayuu:

[Tonyuyenue, cobupanue u

PackpbIBaTh CMBICIT U3Y4aeMbIX MOHATHH U
MPUMEHSTH STH MTOHSTHUS TIPU OMTUCAHUNCBOWCTB
BEILIECTB U UX MPEBPALICHUH.

XapakTepu3oBaTh (ONMUCHIBATD)

(bu3nvecKne 1 XUMUYEeCKHIEe CBOHCTBA
BOJIOPO/IA, CIIOCOOBI €0 MOTyUYEHUS,
MpUMEHEHHE.

Cobupats npubdop i NOTYyUEHHUS

BOJIOpPOJIA.

Hcnonp30BaTh XUMUYECKYIO CHMBOJIUKY
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pacrno3HaBaHue BOJOPO/A.
B3anmoaeicTBre BOIOpoaa ¢ OKCUIOMMEIHN
(1.

Jlabopamopmuwiii onvim:

B3anmoneicTBre KUCIOT C METAJLIAMH.
IIpaxmuueckas paboma:

No 4. Tlonyyenue u cobrpanue BOA0Opoaa,
W3Y4YECHHE €TI0 CBOUCTB.

Buiuucnenus:

00BEMa, KOJIMYeCTBa BEIleCTBA ra3arno

€ro U3BeCTHOMY KOJIMYECTBY BEIECTBA

WK 00bEMY;

00BEMOB ra30B 10 YPaBHEHUIO PEaKIIUU Ha
OCHOBE 3aKOHA O0OBEMHBIX OTHOIIIEHUIMTa30B

JUIsL COCTaBIICHUS (POPMYJI BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XMMHYECKHUX
peakuuii ¢ yqacTueM BOOpoa.

BbIunciiaTe MOJISIPHYIO Maccy BELIECTB;
KOJIMYECTBO BEIIECTBA, 00BbEM Taza, Maccy
BELICCTBA;

[IpoBOAMTH pacy€ThI 110 YPAaBHEHUAM
XUMHUYECKHUX PEaKIIHii: KOJM4eCcTBa, 00bhEMa,
Macchl BEIIECTBA 10 U3BECTHOMYKOJIHYECTBY,
00BEMY, Macce peareHToOB WK POJYKTOB
peaxkuuu.

CrnenoBath npaBuiaaM 6e3011aCHOM pabOTHI B
1a00paTOpUX IPU UCTIOIb30BAHUU
XMMUYECKOH 1OoCyabl HOOOPYI0BaHUS, A
TaKXe MpaBUIaM 0OpalleHHs C TOPIOYUMHU
BEILIECTBAMH B OBITY.

[InanrpoBaTh ¥ OCYIECTBIIATH HAa IPAKTUKE
XUMHYECKHE IKCIIEPUMEHTHI,

MIPOBOJUTH HAOJIO/IEHUS, JIENIaTh BBIBOBIIIO
pe3yJibTaTaM 3KCIEPUMEHTA.

VYyacTBOBaTh B COBMECTHOM paboTe

B TpyIIIE

2.3

Bopna. PactBopsl.
Tloustue
00 OCHOBaHUSIX

dusnueckue cBoycTBa BoALl. Boma kak
pacTBOpUTEIIb. XUMHUUYECKUE CBOMCTBA BOJIBI.
OcHoBaHUs.

PackpbIBaTh CMBICT U3y4aeMbIX TOHATHI U
MPUMEHSATD 3TU MMOHATHUS ITPU ONIMCAHUUCBOKCTB
BEILIECTB U X MPEBPALICHUN.

XapakTepus3oBath (HU3HUECKUE U
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PactBopsl. Ponb pacTBOopoB B ipupoie UB
JKU3HU 4enoBeka. KpyroBopoT Bojibl
B IIpHUpo/ie. 3arps3HeHNE MPUPOAHBIX BO/I.
OxpaHa 1 OYHCTKA MPUPOTHBIX BO/I.

HaCI)IIJ_[eHHBIe 1 HCHACBIIICHHBIC PACTBOPLI.

PactBopuMoOCTSh BemecTs

B Bojie. MaccoBas 7107151 BEILIECTBAB
pacTBope.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

PactBopeHue BenecTB ¢ pa3inyHoOi
PacTBOPUMOCTBHIO.

B3anmoneiicTBre BOIbI C METAIIAMU
(HaTpUeM U KaJIbLIUEM).
HcenenoBanue pacTBOPOB KUCIOT U
1IEJI0YEH ¢ TOMOIIBIO HHIUKATOPOB.

Jlabopamopuvie onvimul ccnenoBanme
0COOEHHOCTEN pacTBOPEHHS BELIECTB C
Pa3IMYHON pAaCTBOPUMOCTEHIO.
[IpuroroBneHue pacTBOpoB

C OIpEeIETEHHON MACCOBOM J10JIEH
pacTBOPEHHOTO BEMIECTBA.
Ilpaxmuuyeckas paboma

Ne 5. [Ipurorosnenue pacTBOpoB

C OIpeIETIEHHON MAaCCOBOM 10JIEH

pPacTBOPEHHOTO BEMIECTBA.

XMMHUYECKHE CBOMCTBA BOJIBI, €€ POJIb KaK
pacTBOpUTEIIS B IPUPOAHBIX IPOIIECCaXx.
CocTaBisTh ypaBHEHHS] XUMHUYECKUX PEAKLIUH C
y4acTHEM BO/IBL.

OOBACHATH CYITHOCTB SKOJIOTUYECKUX
po0seM, CBI3aHHBIX C 3arpsi3HEHUEM
HPUPOAHBIX BOJ, CHOCOOBI OYMCTKH BOJBIOT
IIPUMECEH, MEPBI 110 OXPaHE BOJ

OT 3arpsI3HEHMSL.

[1nanupoBaTh U OCYIIECTBIIATEHA

NPaKTUKE XUMUYECKHE

HKCIEPUMEHTHI, IPOBOUTH HAOIIOICHHSL, IETIATh
BBIBOJIBI 110 pe3yJIbTaTaM

9KCHEPUMEHTA P MPOBEJCHUN
71a00paTOPHBIX ONBITOB M IPAKTUYECKOM
paboTHI.

CrnenoBath mpaBuiIaM 6e30MacHOM pabOTHI B
nabopaTopyU MPHU UCTIOIH30BAHUN
XUMHAYECKOH MOCYIbl HOOOPYIOBAHHUS.
[TpoBOIUTH BEIYUCIIEHUS C TIPUMEHEHHUEM
HOHSATHS «MaccoBasi J10JIsl BEIEeCTBa

B PacTBOPE».

BricTpanBath pa3BEpHYThIE TMCHMEHHBICH
YCTHBIE OTBETHI C OIOPOU

Ha UH(pOpMAaIHIO U3 yUeOHUKA U
CIPAaBOYHBIX MaTE€PHAJIOB, TPAMOTHO
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Buviuucnenus:
C UCIIOJIL30BAHUEM ITOHATHUS «MaCCOBas A0
BEIIIECTBA B PACTBOPE»

HCIIOJIb30BATh U3YYEHHBIN NOHATUHHBIN
anmapar Kypca XUMHH

2.4

OCHOBHBIE KJIACCHI
HEOPTaHUYECKUX
COETUHEHUN

11

Knaccugukanus HeopraHudecKux
coequnenuit. Oxkenapl. Kiaccuduxanms
OKCHJIOB: cojieoOpa3yroire (OCHOBHEIE,
KHCIIOTHBIE, aM(DOTEpHBIC) U
HecosieoOpaszyronue. Homenknarypa
OKCHA0B. DU3HYECKHE U XUMUYECKHE CBOMCTBA
okcuoB. [lonmyuenne okcumaoB. OCHOBaHMS.
Krnaccudukanus oCHOBaHUH: IIETOYHN U
HEpPacTBOPUMbIE OCHOBAHHUSI.
Homenknarypa ocHoBaHui. Pu3nyeckuen
XUMHUUYECKHE CBOMCTBA OCHOBAHUH.
[Tonydyenne OCHOBaHUI.

Kucnotel. Kmaccudukanms kucior.
Homenkiatypa xucnor. @usnueckue u
XUMUYECKHE CBOMCTBA KUCTOT. Psint
aktuBHOCTH MeTauioB H.H. bekerosa.
ITomyyenue Kucmor.

Comu. Homenknarypa coneii. usndeckue
Y XUMU4eckue cBorctBacoseil. [lomyduenue
coJei.

['eneTrdeckas CBA3b MEXAY KjaccaMu
HEOPTaHWYECKUX COCTMHECHUM.
Xumuueckuii sIkcnepumenm:
Jlemoncmpayuu:

Knaccudunuposars nuzydaemeie
BEILIECTBA 10 COCTABY U CBOMCTBAM.
CoctaBiarh (HOpMyITbl OKCHUIOB, KHCTIOT,
OCHOBaHMH, COJIEH M Ha3bIBaTh UX

10 MEXTYHapOJHONM HOMEHKIIATYype.
[IporHo3upoBaTh CBOKCTBA BELIECTB

Ha OCHOBE OOIINX XUMHUYECKUX CBONCTB
W3YYEHHBIX KJIACCOB/TPYIII BEIIECTB,

K KOTOPBIM OHH OTHOCSITCSI.

CocTaBnsTh MOJIEKYJISIPHBIC YpaBHEHUS
peaKkIuii, HILTIOCTPUPYIOMINX XUMUYECKUE
CBOMCTBA U CITOCOOBI TOJYYESHHS BEIIECTB
M3YYCHHBIX

KJIACCOB/TPYTII, a TaKXKe
MOATBEPKAAIOUINX T€HETUYECKYIO
B3aMMOCBSI3b MEX]y HUMH.

[Tpou3BOINTE BEIYUCTICHHUS

110 YPaBHEHUSIM XUMHUECKUX PEAKIIH.
[TnanupoBaTh U OCYIIECTBISATHHA
MPAKTUKE XUMHUYECKHE

9KCTIEPUMEHTHI, IPOBOUTH HAOIOICHHUS, IEIATh
BBIBOJIBI 110 pe3yIbTaTaM

SKCTIEPUMEHTA TP MPOBECHUN
71a00paTOPHBIX OIMBITOB U MPAKTUYECKUX
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O0pa3ipl HEOPraHUYECKHUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

OMnBITHI, WUTIOCTPUPYIOLIHE XUMUUECKUE
CBOMCTBA KJIACCOB HEOPTAHMUECKUX BEIIECTB.
Jlabopamopuvie onvimul OnipeiciieHne
pPacTBOPOB KUCIJIOT U LIEIOYEH C TOMOIIBIO
WHJUKATOPOB.

W3y4eHnue B3auMOICHCTBUS KUCTIOT

C METAJIJIaMH, PEAKLUH HEUTpAIU3aLiy.
B3aumopeiicTBue pactBopa cepHOit
KHUCJIOTHI ¢ okcusioM meau (II).

[TomyueHnue HEpacTBOPUMBIX OCHOBAHHIA.
BriTecHeHne 01HOTO MeTaiia IPYTUMH3
pacTBopa COJIH.

IIpakmuyeckasn paboma

No 6. Pemienne skcniepruMeHTaIbHBIX3a/1a4

o TEME «Baxuenmue KJIaCChI
HEOPraHUYECKUX COCTUHEHUI.
Buviuucnenus:

[0 YPaBHEHUSIM XHUMHUYECKOW PEaKLUHU:
KOJIMYECTBA BEIIECTBA, 00BEMA, MacChl 1O
M3BECTHOMY KOJIMUYECTBY BEIIECTBA, 00BEMY,
Macce peareHToOB UiIu
MPOJIYKTOB PeaKluu

pabor.

CrnenoBath npaBuiIaM 0€30MacHOM

paboThl B Tabopatopuu

IPY UCIIOJIB30BAaHUN XUMHUECKON

1OCYJIbl U 000PYAOBAHMSL.

BeicTpanBathk pa3BEpHyThIE TUCHMEHHbBIEH
YCTHBIE OTBETHI C OIIOPOU

Ha MH(OPMAIMIO U3 yUeOHUKA U CIIPAaBOYHBIX
MaTepHajIoB, IPaMOTHO UCIIOJIb30BaTh
M3YUYEHHBIN MOHATUWHBIAAIIIIApAT Kypca
XUMUHU

Hroro no pazneny:

30
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Paznen 3. llepuoauyeckmii 3axon u [lepuoguyeckas cucreMa Xumuyeckux 3j1emMeHToB /1. M. MenneseeBa. CTpoeHue
aToMOB. XuMHuecKas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEJIbHbIE PeaKINHU

3.1 [Tepuoanueckmii
3aKOH M
[Tepuonuueckas
cHCcTEeMa
XUMHYECKHAX
9JIEMEHTOB

Crpoenue atoma

. 1. Menneneena.

7

ITepBbIie MONBITKY KIacCU(DUKAITAN
XUMHUYECKHUX d1eMeHTOB. [loHsATHEO
rpymnmnax CXOJHbIX 3JIEMEHTOB

(1IeJI0YHBIE U MIEJT0YHO3EMEITbHBIC
MeETaJUIbl, TaJIOT€Hbl, THEPTHBIE Ta3bl).
DJeMeHThI, KOTOpbIe 00pa3yroT aM(poTepHbIe
OKCHBI U TUIpoKcubl. [lepuoanueckuii
3akoH. [lepuoanyeckascucreMa XUMHUYECKUX
3JIEMCHTOB

.. Menneneesa. Koporkonepruoanas u
JuHHOTIeproaHas Gopmel [leprogudeckoit
CUCTEMBI XUMHUUYECKHUX djieMeHToB [[. 1.
Menneneea. [lepuoasl ¥ rpyIIbL.
®OU3NYECKUN CMBICI

MOPSIZIKOBOTO HOMEPa, HOMEPOB Mepruoaan
TPYIIIbI 3JIEMEHTA.

Crpoenue atomoB. COCTaB aTOMHBIX

snep. M3otonbl. Dnektponsl. CTpoeHue
AIIEKTPOHHBIX 000J1049eK aTOMOB TIepBbIx20
XUMUYECKHUX 3J1eMeHTOB [lepnoanueckoit
CHCTEMBI

J .. MenneneeBa. XapakTepHUCTHKA
XUMHUYECKOTO AJIEMEHTa

IO €ro MmoJyIokeHuto B [leprnonnueckon
cucreme JI.1. Menaeneena.
3aKOHOMEPHOCTH U3MEHEHHS pajnyca

PackpbIBaTh CMBICII IEPUOJUYECKOTO
3aKOHa.

OnuceIBaTh CTPOEHUE TaOIHIIBI
«IIepnonnyeckas cucreMa XUMHUYECKUX
anemeHTOB JI.1. Menaeneeray.
MopenupoBaTh CTPOCHHE aTOMa,
SHEPIreTHYECKUX YPOBHEW U MOLypOBHEUIIPH
IIOMOIIY PUCYHKOB, 3JIEKTPOHHBIX
KOH(UTrypauui 1 3J1€KTPOHHO-
rpaduueckux Gopmy.

[osicHaTh pu3NUECKUil CMBICI
HIOPSIIKOBOTO HOMEpa, HOMEPOB IIEpUOAAN
IPYIIIBI JIEMEHTA.

XapakTepru30BaTh XUMHUYECKUE DJIEMEHTHI
MIEPBBIX TPEX MEPUOIOB, KAIHM, KAIbIUN U UX
COCIMHEHMUS 110 MOJI0KEHUIO

B [Iepuonnyeckoit cucreme/l. 1.
Meneneesa.

OOBsCHATDH 0011I1E 3aKOHOMEPHOCTHB
MU3MEHEHUU CBOMCTB XMMHUYECKHUX
3JIEMEHTOB (U3MEHEHHE PaInyCOB aTOMOB,
ANEKTPOOTPHUIATEILHOCTH, BaJIECHTHOCTH )
U UX COSTUHECHUN

B IIpe/IeNIax MAJIbIX ITIEPUOJIOB U TJIABHBIX
MOATPYIII C Y4ETOM CTPOEHUS UX

aTOMOB;
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aTOMOB XUMHYECKHUX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJUTUNYECKUX
CBOMCTB 110 IPYIIaM U Mepuoaam.
3nauenue [lepuoanyeckoro 3akoHa u
[Tepuoanyueckoil CUCTEMbI XUMHUYECKHUX
AJIEMEHTOB ISl Pa3BUTHSI HAYKH U
npaktuku. J[.M. MenneneeB — yd€Hblil U
IpaKJaHUH.

Xumuueckuit IKcnepumenm:
Jlemoncmpayuu.

B3anmMopeiicTBre ruipokcua LUHKAC
pacTBOpaMH KUCJIOT U LIEIOYEH.
MopennpoBaHue CTPOCHHSI MOJIEKYJI IIPH
MIOMOILIA PUCYHKOB, MOJI€JIEH, IIEKTPOHHBIX
U CTPYKTYpHBIX (popmy:n.Tabinna
«lleproanueckas cucreMa XUMHYECKHX
AJIEMEHTOB

JI.1. MenneneeBay.

Jlabopamopnvie onvimol

O3HakoMIIeHHE ¢ 00pa3IiaMu METaJIOB U
HEMETAJUIOB

Y4acTBOBaTh B COBMECTHOI paboTEB

nape Wi TpyIme.

BricTpanBath pa3BEépHYThIC TMCHMEHHBICH
YCTHBIE OTBETHI C OIIOPOU

Ha WHPOPMAIIHIO U3 YUCOHHKA U IPYTHX
UCTOYHUKOB, B TOM uncie MHTepHera

3.2

XHUMHUYECKas CBA3b.
OKUCINTEIILHO-
BOCCTAHOBUTELHBIE
peakiuu

Xumnueckas cBs3b. KoBanenTHas
(monsipHas ¥ HETIOJSIpHAas) CBSI3b.
ONEKTPOOTPULIATEIIBHOCTD XMMHUECKUX
aneMeHTOB. MloHHas cBsa3b. CTeneHb
okucaeHuss. OKUCIUTEIbHO-
BOCCTaHOBUTENbHbIE peakuu. [Iponeccsl

PackpbIBaTh CMBICH U3y4aeMBbIX TOHSITHH.
Onpenensats BUJ XUMUYECKON CBSI3UB
COCIUHCHHU.

MoaenupoBaTb CTpPOCHUE MOJIEKYJ IIPU
MOMOIIY PUCYHKOB, MOJEJIEH, JIIEKTPOHHBIX

U CTPYKTYPHBIX POpPMYJI.
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OKHCJICHUS U BOCCTAaHOBJICHHUS.
OKUCIUTENN U BOCCTAHOBHUTEIIH.
XUMUYECKU IKCIIEPUMEHT: U3yYCHUE
00pa3IoB BEIIECTB METANIOB U HEMETAJIJIOB,
B3aMMO/ICHCTBHUE

TUIPOKCH/]IAa IIMHKA C PACTBOPAMU KHUCIOTH
LIETI0YEH, IPOBEJICHUE ONBITOB,
WJUTFOCTPUPYIOLIUX IPUMEPBI
OKHCIIUTEJIbHO-BOCCTAHOBUTEIbHBIXPEAKITU A
(ropenue, peakiry pa3IoKeHuUs,
COCTMHECHMUS).

Xumuueckuit Ixcnepumenm:
Jlemoncmpayuu:

OIBITHL, WUTIOCTPUPYIOIITUE IIPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuuii (ropeHue, peakimum

pa3I0kKeHUs], COeTMHEHUS)

Hcnonbs30BaTh XUMUYECKYIO CUMBOJIMKY AJIS
coctaBieHUs GOpPMYJT BEIIECTB, AIEKTPOHHOTO
OaylaHca peakIvii.

Ornpenenars CTeNeHb OKUCICHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB 110 (hopMyJiaM 1
COCTaBJISITH (hOPMYJIbI OMHAPHBIX COSAMHEHUIN
10 CTCIICHU OKHUCJICHUS aTOMOB XUMHYSCKUX
9JIEMEHTOB.

Ornpenenarb OKUCIUTENb U

BOCCTaHOBUTEIb. PaccTaBIIsITh
KO2(PHUITUEHTHI B CXeMax IPOCTHIX
OKHCIUTEIIEHO-BOCCTAHOBUTEIILHBIX

peaKkIuil METOIOM IEKTPOHHOIO

OajaHca.

HaGmronaTe XUMUYECKHE OIBITHI IO

TJIaHy, aHAJTU3UPOBATH U JI€TIaThBBIBOJIBI.
UcnonsizoBate UKT gng co3zmanus

MOJIENIEN, MOATOTOBKY MPE3CHTAIUH,
JIOKJIaJ0B I10 TEME.

BricTpauBath pa3BépHyThIe TUCbMEHHbBIEU
YCTHBIE OTBETHI C OMOPON Ha HHPOPMALIUIO U3
y4eOHUKa U IPYTUX

HWCTOYHHUKOB, B TOM uncie MHTepHera

Hroro no pazneny 15
PeszepBHOe Bpems 3
OBUIEE YNCJIO YACOB 68
1O ITPOTPAMME
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9 KUIACC

Haumenosanue
Ne KomnuectBo

/o pa3IesoB U TeM 4ACOB
y4eOHOTO0 peaMeTa

Copepxanue o0ydeHus

OCHOBHBI€ BU/IbI JACSATCILHOCTH
o0yJaronuxcs

Pasznen 1. BelecTBO 1 XUMHYECKHE peaknumn

1.1 | IloBropenue n 5
yriryOieHue 3HaHUH
OCHOBHBIX pa3zeioB
Kypca 8 kiacca

[Tepuonuueckuii 3akoH. [lepronuueckas
CUCTeMa XMMHUYECKHUX DJIEMEHTOB

J.U. MenneneeBa. CTpoeHre aTOMOB.
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB
XUMHUYECKUX IJIEMEHTOB MEPBBIX TPEX
MIEPUOJIOB, KNS, KAIBIUS U UX COSAUHEHUN
B COOTBETCTBUU

C MOJIO’KEHUEM BJIEMEHTOB

B [lepuonnueckoi cucreMe U CTpPOEHUEMUX
aTOMOB.

CTpOGHI/Ie BCIIECTBA: BUbI XHUMHYCCKOMCBSI3H.

THUIBI KPUCTAIINYECKUX PEIIETOK,
3aBHCHUMOCTh CBOMCTB BEIIIECTBA OT TUIA
KPUCTAJUIMYECKON PEIIETKU U BUIA
XHUMHYECKOM CBS3H.

Knaccudukanus u HoMeHKIaTypa
HEOPraHWYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIIMXCS

K pa3JIMYHbIM KJIaCCaM HEOPTraHUYECKUX
CO€IUHEHMI, TeHETUYECKasl CBI3hb

HCOPraHNYCCKUX BCIICCTB.

XapaxkTepru30BaTh XUMHUYECKHE AIIEMEHTHI
MEPBBIX TPEX MEPUOOB, KAJIUS U KAJTBLUIIO UX
nojoxxeHuto B [lepuoauueckoii cucreme /1. U.
Memnneneena.

KnaccudumupoBars 1 Ha3bIBaTh
HEOPraHWYECKHUE BEIIECTBA U3YUCHHBIX
KJ1aCCOB.

OnwuceiBaTh 00IIKE XUMHYECKHE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB,IOATBEPKIAATH
CBOICTBa MPUMEPAMU MOJIEKYJIAPHBIX
YPaBHEHU XUMUYECKUXPEAKIINH.
Onpenensars BU XUMUYECKOHN CBSI3U UTHUII
KPUCTAJUTMYECKOM pEeIIETKU BEIIECTBA.
[Iporuo3upoBarh CBOMCTBA BEIIECTBB
3aBUCUMOCTH OT UX CTPOECHHS.

BricTpauBath pa3BépHyThIe TUCEMEHHBIEH
YCTHBIE OTBETHI C OIOPOM

Ha HH(pOpMAIMIO U3 yuyeOHUKA U

CIIPaBOYHBIX MAaTE€PUAIOB, FPAMOTHO
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Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

03HAKOMJIEHHE C MOJICISIMU
KPUCTAITTNYECKUX PEIIETOK
HEOPTaHMYECKUX BEIIECTB — METAJUIOBU
HeMeTauioB (TpaduTta u anmasa),
CJIOKHBIX BEUIECTB (XJIOpUIa HATPHUSI)

UCIIOJIB30BaTh U3YYECHHBIM TOHATUHHBIN
anmapar Kypca XuMuu

1.2

OCHOBHBIC
3aKOHOMEPHOCTH
XUMHYECKHAX
peaxkiun

Knaccudukanus XuMu4ecKkux peakiunmno
Pa3IMYHBIM MPU3HAKaM (I10 YHCITY UCOCTABY
YUYacTBYIOUIMX B PEaKIMH BELIECTB, 110
TeroBoMy 3P QexTy,

10 U3MEHEHUIO CTENEHEW OKUCIICHUS
XUMHAYECKHX JIEMEHTOB,

10 00PaTUMOCTH, IO YYACTHUIO
KaTam3aTopa). JK30- U
SHIOTEPMHUYECKUE PEAKIIHH,
TEPMOXUMHUECKUE YPABHEHHUS.

[ToHsATHE O CKOPOCTH XUMUYECKON
peakuuu. [TonsTHe 06 00paTUMBIX

1 HEOOpaTUMBIX XUMHUYECKUX PEAKIIMSIX.
[ToHsATHE O TOMOTEHHBIX U T€TEPOTEHHBIX
peakuusx. [lonsTue o karanuse.
[ToHATHE O XMMUYECKOM PAaBHOBECHH.
@DaKTOpBbl, BIUSIONIAE HA CKOPOCTh
XMMHUYECKOH peakIuy U MOJI0KEHUE
XMMHUYECKOTO paBHOBECHSI.
OKUCINTENbHO-BOCCTAHOBUTENIbHBIE

PaCKpLIBaTL CMBICJI U3YYACMBIX MOHATHH U

MNPUMCHATH OTHU IMOHATHA IPU OITMCAaHUHCBONCTB

BCIICCTB U UX npeBpameHI/Iﬁ.

KJ'IaCCI/I(bI/II_II/IpOBaTL XUMHUUYCCKUC PCAKLIUU I10

pa3IMYHBIM NpU3HAKAM. Y CTAHABJIMBATh
3aBUCUMOCTb CKOPOCTUXUMHUYECKON peaKnun
OT pa3iIN4YHbIX (HaKTOPOB.
IIporao3npoBaTk BO3MOKHOCTH
IIPOTEKAHNs XUMUUYECKUX IIPEBPAILICHUIB
Pa3IMYHBIX yCIOBUSIX.

Onpenenatb OKUCIUTENTb U
BoccTtaHoBUTENh B OBP.

CocTaBnATh 3JIEKTPOHHBIN OaaHC
peaxkuuu.

[Tpon3BOIUTE BBIUMCIEHUS 110
XUMHUYECKUM YPaBHEHUSIM.

YyacTBOBaTH B COBMECTHOM pabOTEB
rape Wiy rpyIime.

BricTpanBath pa3BEpHYThIE MMCbMEHHbIE
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peaKIuu, JIEKTPOHHBIN OanaHc
OKHCIUTEIbHO-BOCCTAHOBUTEILHON
peakuuu.  CocraBieHUE  ypaBHEHUU
OKHCIIUTEIHbHO-BOCCTAHOBUTEIBHBIX
peakiuuii ¢ HCHOJb30BAHHMEM MeEToJa
3JIEKTPOHHOTO OajnaHca.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

HccnegoBanme 3aBHUCHUMOCTH CKOpPOCTH
XUMHUYECKOU p€akuun  OT BOSI[GﬁCTBHH

pa3u4YHbIX (PAKTOPOB.

OnbIThI, WITIOCTPUPYIOIINE TPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii (ropeHue, peakuuu
pa3oKeHus, COeTUHEHNU ).
Buviuucnenus:

KOJIMYECTBA BEIIECTBA, 00bEMA U MACChI
pEeareHToB UM IPOAYKTOB 110
YpaBHEHUSM XUMHUYECKUX PEaKITHii

U YCTHBIE OTBETHI C ONIOPOM

Ha UH(OPMAIHIO U3 YUeOHHKA U CIIPAaBOYHBIX
MaTepHUasoB, FPAMOTHO UCIIOJIb30BaTh
M3yYECHHBIN NOHATUMHBIANIIApaT Kypca
XUMUHU

1.3

DIIEKTPOIUTHYECKAS
JTMCCOITHAITHS.
XuMuueckre
peakuuu

B pacTBOpax

Teopus dAEKTPOTUTAYECKON
JIMCCOLMAU. DIEKTPOIUTHI U
HE3JIEKTPOJIUTHI. KaTMOHBI, aHUOHBI.
MexaHN3M QUCCOITHAIINN BEIIECTB

C Pa3IMYHBIMU BUJIAMH XUMUYECKOU
cBs3u. Crenens gucconuanui. CHIBHBIEH
Cl1a0bIe AIIEKTPOIIUTHI.

Peakiinu nonnoro oomeHna. Y cioBus

PackpbIBaTh CMBICI U3y4aeMbIX MOHATHIA,a
TaKXe CMBICIT TEOPHH

HIEKTPOIUTUIECKON TUCCOINAIIHN.
OOBACHATD TPUUHHBI
AJIEKTPOIPOBOTHOCTH BOJIHBIX PACTBOPOB
BEIIIECTB, PA3INYaTh cIa0ble U CHIIbHBIC
AIIEKTPOIIHUTHL.

CocTaBisATh ypaBHEHHUs AUCCOLUAIINN
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MIPOTEKAHUS PEAKIIUI HOHHOTO OOMEHa,
MOJTHBIE U COKpAIIEHHBIE MOHHBIC YPAaBHEHUS
peakiuii. CBOICTBA KUCIOT,0CHOBAaHUHN U
coJieil B CBEeTE MpecTaBIeHU 00
AIEKTPOJIUTUYECKONUTUCCOIUAIUH.
KauecTBeHHbIe peakurnHa MOHBL. [lonsATHE O
TUAPOIN3E COJICH. Xumuueckui
IKcnepumenm: [lemoncmpayuu:
HccnenoBanue 31eKTpONIpPOBOIHOCTH
pPacTBOPOB BEIIECTB, Ipolecca
JUCCOIMAIIMN KUCIIOT, IIeJIouen

1 coJieit (BO3MOXKHO MCTIOJIb30BAHUE

BHICOMATEPHAJIOB).

OIIBITHL, WJLTIOCTPUPYIOIIHE MIPU3HAKH
MPOTEKaHHWs pEaKiuii HOHHOrO oOMeHa
(oOpa3oBaHue ocaaka, BBIJCICHHUE Tasa,

o0Opa3oBaHHE BOJIbI).

Pacrio3naBanue HEOPraHUYECKUX BEIIECTB
C IMIOMOIIBI0 KAYECTBEHHBIXPEAKIIMIA Ha
VOHBI.

Jlabopamopnwiii onvim:

N3yyenne npu3HakoB MPOTEKAHUS PEAKIIUN
HMOHHOTO OOMEHa B pacTBOpax
AJIEKTPOJIUTOB (C 0Opa3oBaHUEM OCAJIKa,
BBIJIETICHUEM Ta3a, 00pa30BaHUEM BOJIbI).
Ipaxmuueckasn paboma:

KHCJOT, IIEIOYEH U COJIEH, IIOJHBIC 1
COKpAIllEHHbIE MIOHHBIE YPABHEHUS
XMUMHUYECKHUX PEaKINii HOHHOTO OOMEHa,
KpaTKHe HOHHBIE YpaBHEHUS IPOCTHIX
peaKkuuii ruIpoIn3a Coleu.
XapakTepu30BaTh OOIINE XUMHUECKUE
CBOMCTBA BEILECTB PA3IMYHBIX KJIACCOBHA
OCHOBE TEOPHH JIEKTPOIUTUYECKON
JICCOLIMALIMY; TOJITBEPAK1aTh CBOMCTBA
IpPUMEPaMHU MOJIEKYJISIPHBIX ¥ HOHHBIX
YpaBHEHHH XUMUYECKUX peaKIuil.

Pemars skcriepiMeHTaIbHbIE 330aUUIIO0
TEMeE.

[TnanupoBath u OCYLIECTBIIATbHA
IPAaKTUKE XUMUYECKHE

AKCIIEPUMEHTBHI, TPOBOAUTH HAOIIOICHU S, IeaTh
BBIBO/JIbI 110 pe3yJIbTaTaM

HKCIIEPUMEHTA IIPU NTPOBEICHUHN
71a00PATOPHBIX OMBITOB U MPAKTUYECKUXPAOOT.
CnenoBath npaBuiiaM 0€3011acHOM paboOThI B
n1a0opaToOpUy IPU UCTIOIBb30BAaHUH
XMUMHYECKOH MOCyabl HOOOPYIOBAHUS.
[TpoBOANTH BHIYMCIEHUS IO XUMHUUECKUM
YpaBHEHHSIM.

Y4acTBOBaTh B COBMECTHOI paboTe
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Ne 1. Pemienue sxkcriepuMeHTaIbHBIX331a4
10 TEME.

Buviuucnenus:

10 YPaBHEHUSAM XUMHUYECKUX peakLui

B I1ape WU TPpyIIIE.
BeicTpauBathk pa3BEpHyThIE TMCEMEHHbBIEU
YCTHBIE OTBETHI C OLIOPOH

Ha H(pOpPMAIHIO U3 yUYeOHUKA U APYTUX
MCTOYHHUKOB MH(OPMALIUH, B TOM YUCIIE

NurepHera

Hroro no pazpeny

17

Paznea 2. HemeraJiibl M MX COeIMHEHU

2.1 Oo6ast 4
XapaKkTepUCTHKA
XUMHYECKHX
anmeMeHToB VIIA-
CPYIIIIbIL.

I"a;morens!

OO0111as1 XapaKTepUCTHKA FaJIOT€HOB.
Oco0eHHOCTH CTPOEHUS AaTOMOB,
XapaKTEPHBIC CTETIEHU OKUCIICHUS.
Crpoenue u ¢pu3nuecKue CBONCTBA
MPOCTHIX BEIIECTB — FAJIOTCHOB.
XHUMHUYECKUE CBOKMCTBA HA PUMEPE XJIOpa
(B3auMoielicTBHE C METaJJIaMH,
HEeMeTaJlJIaMH, IIeJI0YaMu).
XnopoBogopoa. ComsiHast KUCIOTA,
XUMHUYECKHUE CBOMCTBA, MOIYUYEHUE,
NpUMeHeHHue. [[eiicTBre XI0pa u
XJIOPOBOJIOPO/Ia HA OPTaHU3M UYEeJIOBEKA.
Baxueiimme X10puabl U UX HAXOXKIECHUEB
MIpUpPO/IE.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OnbIThI, OTpaxaroriue Gru3ndecKue u

XHUMHYECKHE CBOMCTBA TaJJOT€HOB M HUX
COeIMHEHUI (BO3M0)KHO HUCIIOJB30BaHUC

OOBACHATH 001IE 3aKOHOMEPHOCTH

B UBMCHEHUU CBOMCTB HEMETAIJIOB M UX
COCIMHEHUH B TIpejiesiaX MaJIbIX EPUOOB U
raBHbIX noarpyni [lepuoanueckoit cucTemsl
XUMHUYECKUXDIIEMEHTOB C Y4ETOM CTPOCHUS
UX aTOMOB.

Xapaktepu3oBaTh (U3UIECKUE U XUMUYECKHE
CBOICTBA MPOCTHIX BEIIECTBrAIOT€HOB (Ha
MpUMepe Xjopa) u

CJIOKHBIX BEIIECTB (XJIOPOBOAOPO/IA,
XJIOpHUa HATPHUsI), CIOCOOBI UX MOTYUYEHUS,
MIPUMEHEHUE Y 3HAUYCHUEB MPUPOJIC U

KU3HH YEJIOBEKa.

Onpenensats XJI0pUI-HOHBI B PaCTBOPE.
[InanupoBaTh U OCYHIECTBISATHHA

MPaKTUKE XUMHYECKUE

HKCIIEPUMEHTBHI, TPOBOUTH HAOIIOICHUS,
JleTaTh BBIBOJIBI 11O pe3yJIbTaTaM
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BHJIEOMATEPHAJIOB).

O3nakomiieHHE ¢ 00pa3liaMy XJIOPUI0B
(ramoreHuIoB).

Jlabopamopnuwiii onvim:

N3yueHne CBOMCTB COJISTHON KUCIIOTBI.
[IpoBeneHne Ka4EeCTBEHHBIX PEAKIUi Ha
XJIOPUJI-UOHBI.

Ipaxmuueckas paboma

Ne 2: Tlonmy4yenue CONSTHOM KUCIIOTHI,
HU3y4YECHUE €€ CBOMCTB.

Boiuucnenus:

110 YPaBHEHUSIM XUMUYECKUX PEaKIUH, €CIIH

OAVH 13 pCarcHTOB J1aH B HU30BITKE

AKCIIEPUMEHTA IIPU IIPOBEICHUU
71a00paTOPHBIX ONBITOB U MPAKTHUECKUXPAOOT.
CrnenoBath npaBuiIaM 0€301acHOM

paboThI B T1abopaTropuu

IIPU UCII0JIb30BaHUH XUMHUUECKOM

HoCy1bl 1 000PYOBaHUS.

BeicTpauBath pa3BEpHyThIE TUCEMEHHbBIEU
YCTHBIE OTBETHI C ONIOPOH

Ha UH(OPMAIHIO U3 YUeOHHKA U CIIPAaBOYHBIX
MaTepuasioB, FPaMOTHO UCIOJIb30BaTh
W3YYEHHBIN NOHATHUHBIN

anmnapar Kypca XUMHUU

2.2

OOmas
XapaKTepPUCTUKA
XUMHYECKHUX
3JICMEHTOB
VIA-rpynmnsl. Cepan
€€ CoeIMHEeHUS

OO6mras xapakTepucTuka 3J1eMeHToB VIA-
rpynnbl. OcOOEHHOCTH CTPOEHUSIATOMOB,
XapaKTepHbIE CTENIEHU

OKHCJICHUS.

Crpoenue u Gpu3HUECKue CBOMCTBA MPOCTHIX
BELIECTB — KUCIOPOJa U CEPBl. AJNIOTPOIHbBIE
MOJIU(UKAIMH KUCIIOPOJIau cepbl. XUMUYECKUE
CBOMCTBA CEPBI.

CepoBoziopoi, cTpoeHue, (pusnueckue u
XUMHYECKHUE CBOMCTBA.

Oxcupl cepbl Kak MpeACTaBUTETN
KHMCJIOTHBIX OKCHJIOB.

CepHas Kuciota, GU3NUecKue u

XUMHUYECKHE CBOMCTBA (00IHe KaKk

OOBACHATDH 0011IHE 3aKOHOMEPHOCTUB
U3MEHEHUU CBOMCTB DJIEMEHTOB
VIA-rpynmsl 1 uX COEAMHEHUN ¢ Y4ETOM
CTPOEHHMS UX aTOMOB.

XapakTepu30BaTh GU3NUECKUE U
XUMUYECKHE CBOMCTBA IIPOCTOTrO BEIIECTBA
cepsl U e€ coeIMHEHHH (cepoBOa0poa,
OKCHJIOB Cepbl, CEpPHOMKHUCIIOTHI, CYIb(HaTOB),
CrocoObl UX MOJIy4YEeHHUs, IPUMEHEHHUE U
3Ha4YCHHE

B IIPUPO/JIE U KU3HU YesoBeka. OnpenensiTh
HaJM4ue cysb(aT-nuoHOBB PacTBOpE.
OOBACHATH CYHITHOCTb SKOJIOTHUECKUX
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IIpEICTaBUTEINS KJlacca KUCIIOT U
cneunpuyeckrne). XMMHYECKUE PEaKIInH,
JeKalue B OCHOBE MPOMBIIUIEHHOTO crioco0a
IIOJIy4YEHHUSI CEPHOMN KUCIIOTHI.
[Ipumenenue. Cosi cepHOM KUCIIOTHI,
KauecTBEHHAas peaklus Ha Cyb(aT-uoH.
Haxoxnenue cepbl U €€ COeIMHEHN B
npupoae. XuMHUYECKOE 3arpsi3HEHNE
OKpYKaroIIeH Cpelibl COEAUHEHUSIMU
cepbl (KUCIOTHBIE JOXK/IU, 3arPA3HEHHE
BO3/yXa U BOJOEMOB), CITIOCOOBI €T0
[IPEIOTBPALLECHUS.

Xumuueckuii Ixcnepumenm:
Jlemoncmpayuu:

O3HakoMJIEHHE ¢ 00pa3liaMu cepbl U €€
COETMHEHUSMH (BO3MOXHO HCIIOJIb30BAHNE
BUJICOMATEPHAIIOB).

Habnronienue npotiecca 00yrinuBaHus
caxapa noj JIeiCTBUEM
KOHUEHTPUPOBAHHON CEPHON KHUCIIOTBHI.
Jlabopamopnwbie onvimoi: N3yuenue
XUMUYECKUX CBOMCTBpa30aBIIeHHON
CEpPHOM KHCIIOTHI.

[IpoBeneHne kauecTBEHHOM peakliuy Ha
cynb(aT-uoH U HAOII0IeHUE TpU3HAKa €
MPOTEKAHUS

po0JieM, CBSI3aHHBIX C ITePepadOTKOM
COCIMHEHUH CEPBI.

[ImanupoBaTh M OCYIIECTBIATHHA

MPAKTUKE XUMUYECKUE

AKCIIEPUMEHTEHI, TPOBOJAUTH HAOIOICHUS, IeIaTh
BBIBO/IBI 10 pe3yJibTaTaM

AKCIIEPUMEHTA.

CrnenoBaTh npaBuiiaM 0€30mMacHOM

paboTHI B JTaOOpaTOpPUHU

MIPU UCTIOJIB30BAHUH XUMHUYECKON

MoCybl U 000PYT0OBaHMUS.

[Ipon3BOaUTH BBIYUCICHUS 11O
XUMUYECKUM YPaBHEHUSIM.

Hcnonb30BaTh NpH BHITOJHEHUH YUEOHBIX
3a/IaHUM TEKCThI Y4eOHHMKA, CIIPABOYHBIE
marepuansl (Ilepuonnueckyro cucremy
xuMu4deckuxi’neMeHToB /. 1. MeHaeneena,
Ta0JIUIypacCTBOPUMOCTH KUCIIOT, OCHOBAHUN U
COJIEH B BOJIE, DIIEKTPOXUMUYECKUM sl
HaIpsKEHUH METaJIOB).

Hcnonb30BaTh MpH BBHITOTHEHUHN Y4EOHBIX
3a/IaHUM U B MPOLIECCE UCCIIEI0BATEIbCKON
JIeATETIbHOCTH HAy4YHO-TIOMYJISIPHYIO
JUTEPaTypy XUMHUUECKOTO COIEPKAHUS,
CIIpaBOYHbIE

MaTepuaisl, pecypcsl MHTEpHETA
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2.3

O6mas
XapaKTepUCTHKA
XUMHYECKHUX
HIIEMEHTOB
VA-rpynsl.

Azot, dpochop u ux
COCIIMHEHUS

OO01mmas xapakTepucTUKa JIeMEHTOB VA-
rpynnbl. OcOOEHHOCTH CTPOCHUSIATOMOB,
XapaKTepHbIE CTENICHH

OKHCJICHUS.

A30T, pacupocTpaHeHue B IPUPOJIE,
(bu3nyecKkre U XMMHYECKHEe CBOWCTBA.
KpyroBopoT a3ora B npupoze.

AMMUak, ero Gpu3nyecKue 1 XuMHU4YeCKHe
CBOﬁCTBa, MMOJIYUCHHUC U IIPUMCHCHUC.
Conu aMMOHMS, UX (PU3NYECKUE U
XMMHYECKHE CBOWCTBA, IPUMEHEHHE.
KauecTBeHHas peakuusi Ha HOHbI
aAMMOHHSI.

A3OTHas KUCIIOTa, €€ MoJyuyeHue,
¢u3nvecKre 1 XUMUIECKHAE CBOMCTBA
(oOrmue Kak nmpeacTaBuTeNs Kiacca

KHCIIOT U cnenuduueckue). McnonaszoBanue

HUATPATOB U COJIEH aMMOHMUS B Ka4eCTBE
MUHEpAJIbHBIX y100peHnil. XUMHUYecKoe
3arpsI3HEHUE OKPYKAIOIIEH Cpeibl
COETMHEHUSIMH a30Ta (KUCIOTHbBIE TOK/IH,

3arpsi3HEHUEBO3/TyXa, TIOYBBI U BOJJOEMOB).

docdop, amI0TpONTHBIE MOAUPUKAIIUH
docdopa, pusudeckre U XUMHUECKUE
coiictBa. Okcun pocdopa (V) u
tdocdopHas kucnora, pusndeckue u

OOBsACHATH 00IIME 3aKOHOMEPHOCTHUB
M3MEHEHHH CBOWCTB 3JIEMEHTOB

VA-rpyniibl 1 uX COeAMHEHUN C y4ETOM
CTPOEHHS UX aTOMOB.

XapakTepu30BaTh GUINIECKUE U XUMHUYECKHE
CBOIICTBa MPOCTHIX BellecTBa3oTa 1 Gochopa u
UX COeIMHEHUH (aMMHaKa, coJiell aMMOHHS,
a30THOMN

KHCIIOTBI, HUTPATOB, okcuzaa Gocdopa (V)u
dbochopHOl KKCIOTHI, pocdaToB), crTOcOObI MX
MOJIy4eHHs, IPUMEHEHHUE U 3HAYCHUE B IPUPOJIE
Y SKM3HU uenoBeka. OnpenensiTh HOHb aMMOHUS
1 (ocdar- HOHBI B pacTBOPE.

OOBSCHATH  CYIIHOCTh  SKOJOTUYECKHX
npoOyieM, CBSI3aHHBIX C  HaXOXKICHHEM
coeIMHEHUH a30Ta u Gocdopa

B OKPY’KaroLIen cpene.

[TnanupoBaTh U OCYIIECTBIATHHA

MPAaKTUKE XUMUYECKHE

HKCIEPUMEHTBI, IPOBOIUTH HAOIIOACHNUS,AeaTh
BBIBO/JIBI 110 pE3yJIbTaTaM

HKCIEPUMEHTA IPU MPOBEJCHUN

71a00paTOPHBIX ONBITOB U MIPAKTUYECKON
paboTHI.

Cnenoatk npaBuiiaM 6e30macHON

paboThI B 1abopaTopuu
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XMMHYECKHE CBOICTBA, [10JIyYEHHUE.
Hcnonb3oBanue ¢pocdaToB B KauecTBe
MUHEPAJIbHBIX y100peHuil.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

O3zHakoMJIeHHE C PU3NUECKUMHU

CBO¥cTBaMu a3oTa, pochopa

U UX COeIMHEHUH (BO3MOXHO HCIIOJIb30BAHUE
BUJIcoMaTepHranoB). O3HaKOMIIEHUE C
oOpasnamu a30THBIX HPOCHOPHBIX
yIn0oOpeHuit.

[lonyuenue, coOupaHnue, paclio3HaBaHUEU
M3y4YEHHE CBOMCTB aMMHMAKA.
BzaumogeiictBue KOHIEHTPUPOBAHHOMN
aQ30THOM KHCIOTBI C MeAbl0 (BO3MOKHO
HCII0JIb30BaHNE BUAEOMATEPUATIOB).
Jlabopamopnwsie onvimui: [IpoBeieHmne
KaueCTBEHHBIX peakliiiHa HOH aMMOHHUS U
(dbocdaT-noH, U N3ydeHHe NPU3HAKOB UX
nporekanusd./Ipakmuueckas paboma

Ne 3: Tlony4yenne aMMuaka, H3y4eHUEETO
CBOMCTB.

Boruucnenus:

10 YPaBHEHUSIM XUMHYCCKHUX PEaKIIni

IIpU UCIIOJIb30BAHUHN XUMHUYECKOU

MOCYBI M 000PYTOBaHMUS.

[Tpon3BOaUTE BBIYUCIICHHS 110
XUMUYECKUM YPABHEHUSM.

Vcrionb30BaTh NPH BHIIOTHEHUH YUEOHBIX
3aJJaHuM TEKCThl yUEOHUKA, CIIPaBOYHbBIE
Marepuaibl (IEPUOIUYECKYIO CUCTEMY
xumudeckuxaemenToB /1. M. Menneneena,
Ta0IUILypaCTBOPUMOCTH KUCJIOT, OCHOBAaHUH U
COJICH B BOJIC, DJICKTPOXUMUYCCKHUH PsIJT
HaIpsHKEHUH METaJLIOB)
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2.4

O6mas
XapaKTEepPUCTUKA
XUMHYECKHUX
AJIEMEHTOB
IVA-rpynmsi.
Yraepon u
KpPEMHUU, U UX
COEIMHEHUS

OO0mmas xapakrepucTuka 3nemMeHToB [VA-
rpynnbl. OcOOEHHOCTH CTPOCHUSIATOMOB,
XapaKTepHBIC CTCTICHH

OKHCJICHUS.

Yrnepon, aJuioTporHbIe MOAU(DHKAINH,
pacrnpocTpaHeHue B pupoje, pusudeckue u
XUMHYECKHE CBOMCTBA.

Ancopbuus. KpyroBopot yriepoias
MIPUPOJIC.

Oxcunsl yriepona, ux GU3NYECKue u
XUMHYECKHUE CBOMCTBA, IEUCTBUE

Ha )KUBBIC OPTAHU3MBI, TIOJTYUYCHHUE U
MPUMEHECHHE. DKOJIOTUYECKHE MPOOIICMBI,
cBsI3aHHBIC ¢ OKcuoM yriaepoza (1V),
TUIIOTE3a TII00aTbHOT OO TETIICHUS
KJIUMaTa, MapHUKOBBIN A (PEKT.
YronpHas KUCIIOTa U € COJH, UX
(u3nUecKre 1 XUMHYECKHUEe CBOMCTBA,
MOJTy9YCeHUE U TIPUMEHEHHE.
KauecTBenHnas peakuusi Ha KapOOHAT-HOHBI.
Hcnonb3oBanne kapOOHATOB

B OBITY, MEIUIIMHE, IPOMBITINIEHHOCTH U
CEJIbCKOM XO35MCTBE.

[TepBoHaYabHBIE TOHITHS

00 OpraHnYeCcKHUX BEIIECTBAX KaK

0 COeTMHEHUSIX yTaepoaa (MeTaH, 3TaH,

OOBsACHATH 00IIME 3aKOHOMEPHOCTHUB
M3MEHEHHH CBOWCTB 3JIEMEHTOB

IVA-rpynnsl 1 uX COeAMHEHUH ¢ y4ETOM
CTPOEHHUS UX aTOMOB.

XapakTepu30BaTh GUINIECKUE U XUMHUYECKHE
CBOICTBa IIPOCTHIX BELIECTBYTIEPOAA U
KPEMHHUS U X COeIMHEHH (OKCHIOB yTiepo/a,
YTOJIbHON KHCJIOThI, KApOOHATOB, OKCHUA
KPEMHHS,

KPEMHHEBOM KHCIOThI, CHIIMKATOB), CIIOCOObI
UX [OJIyYeHUs, IPUMEHEHUE U3HAUCHHE B
IPUPOJIE U KU3HU yesioBeka. OObSICHATh
IPUYMHHO-CJIEICTBEHHYIO CBSI3b: CTPOEHHE
BEIIECTBA — CBOWCTBA

— MPUMEHEHUE — Ha IPUMepax COeTUHEHUN
yriaepoja u kpemHus. OnpenensaTs kapOoHAT- U
CHJINKAT-HOHBIB PACTBOPE.

OOBACHATH CYLTHOCTH 9KOJIOTHYECKUX
po6JeM, CBI3aHHBIX ¢ HAXOXKACHUEM
YTJIEKHUCIIOTO Ta3a B OKpYy KarolleH cpene.
[TonTBepk1aTh 0COOEHHOCTH COCTaBa
OpPraHWYeCKHX BEIIECTB MMPHUMEPAMHU POCTHIX
COEIMHEHUH (MeTaH, 3TaH, 3TUJICH, alleTHJIEH,
ATaHOJ, MNIULEPUH, YKCYCHAasl KUCIIOTA),
B3aWMOCBSI3b

HEOPraHWYECKUX COCIMHEHUH YTIepoia u
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STHWJICH, alleTUJICH, YTAHOJ, TTUICPUH,
YKCYCHasl KUCIIOTa).

[IpupoaHbIe HCTOYHUKHU YTIIEBOAOPOIOB
(yroJib, MpuUpOIHBII a3, HEPTH), MPOAYKTHI UX
niepepaboTku (OCH3UH), UX POJIb B OBITY U
MIPOMBIIIIJICHHOCTH.

[TonsiTHe 0 OMONIOrMYECKU BaXKHBIX BEILIECTBAX:
KHUpax, Oeskax, yriieBogax —1 UX POJH B KU3HU
YeloBeKa.

MatepuanabHOE €TUHCTBO OPTaHUYECKUXH
HEOPTaHMYECKUX COCTMHCHUU.

Kpemuuii, ero pusnueckne u XuMuuecKkue
CBOICTBa, OTyYEHUE UTTPUMEHEHUE.
Coenunenus kpeMHusiB npupoje. Oouue
MIpeICTaBICHUS

00 oxcue kpemuust (1V) u kpeMHUEBOM
KHCIIOTE.

CuiikaThbl, UX UCTIOIB30BaHUE B OBITY,
MEIHIIHE, TPOMBIIUIEHHOCTH.

Baxneiire cTpouTensHbIe MaTepHAIIBL:
KepaMHKa, CTEKJI0, [IEMEHT, OETOH,
xene300etToH. [Ipo6iemsl 6e30macHoro
WCIOJIb30BAaHUS CTPOUTENBHBIX MaTEPHUAJIOB B
MOBCEIHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

Mopenu KpUCTaUIMYEeCKUX PEMIETOK

OpraHMYECKUX BEIECTB.
OnuceiBaTh poiib OEIKOB, )KUPOB U YIIIEBOJOB B
(YHKIMOHUPOBAHUY KUBBIXOPTaHH3MOB,
COCTaB MIPUPOAHBIX UCTOUHHUKOB
YIJIEBOJOPOIOB, UX POJIb

B OBITY U IPOMBIIIJIEHHOCTH.

[IpoBOANUTH BBIYUCIIEHMS 110 YPABHEHUSIM
XUMUYECKUX pPEeaKIu.

[1nanupoBaTh U OCYILIECTBIATHHA

MPaKTUKE XUMHYECKUE

AKCIIEPUMEHTBI, IPOBOJUTH HAOIIOACHHUS, IENIaTh
BBIBOJIbI 10 pe3yJIbTaTaM

AKCIIEPUMEHTA IIPU [IPOBEICHUU

71a00PaTOPHBIX OIMBITOB U MPAKTUYECKUXPAOOT.
CrnenoBaTh npaBuiiaM 0€30MacHOM

paboThI B 1abopaTtopuu

[P UCTIIOJIb30BAaHUU XUMHUYECKON

MOCY/IbI 1 000pYOBaHUSI.

Vcnonb30BaTh NpH BHITOTHEHUH YUEOHBIX
3aJJaHUN TEKCThl yueOHMKA, CIIPaBOYHBIE
matepuaisl (Ilepuoguueckyro cuctemy
xumuuecknxasneMeHToB /1. . Menneneesa,
Ta0JIMIYpacTBOPUMOCTH KUCIIOT, OCHOBAHUN U
COJIEH B BOJIE, DJIEKTPOXUMHUYECKUI P
HaNpsDKEHUH METaJlIoB)
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anmMasa, rpadura, pymiepena.
O3HaKOMJICHHE C TIPOIIECCOM acOpOIIn
pacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM yTJIEM H yCTPOHCTBOM
MPOTHBOTA3a.

O3HakoMIIEHUE € TPOAYKIIUEH
CUJIMKATHON ITPOMBITIUICHHOCTH
(Buneomarepuarbl: CUTUKaTHAS
[IPOMBIIIIJIEHHOCTB ).

Mopenu MoJIeKyJT OpraHMYeCcKuX
BCIIECTB.

Jlabopamopuwiii onvim:

[Tonyuenue, cobupanue, pacno3HaBaHUEH
M3Yy4YEeHHE CBOMCTB YIIIEKUCIIOTO Tra3a.
[IpoBeaeHMe Ka4YECTBEHHBIX pEaKIMiiHa
KapOOHAT M CHJINKAT-UOHBI U U3yYCHHUE
MIPU3HAKOB UX MpOoTeKanus./ Ipakmuueckue
pabomul:

Ne 4. TTonyuenue yriieKucIoro rasa,
U3Yy4YEHUE €ro CBOMCTB.

Ne 5. PemreHne skciepuMeHTAIBHBIX 337124 110
TeMe «BakHele HeMeTalIbIu UX
COCIMHEHUS

Boruucnenus:

110 YPaBHEHUSM XUMHUYECKUX PEaKIIHMA

Uroro no pazaeny

25
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Pasznen 3. MeTa/liibl M UX COCIMHCHHUHA

3.1

OO01ue cBOKUCTBA
METAJUIOB

4

OOm1ast XxapaKTepUCTHKA XUMHYECKHX
3JIEMEHTOB — METAJJIOB HA OCHOBAaHUHU UX
nojoxxenus B [lepuoanyeckon cucreme
XUMHUYECKHX 3JIEMEHTOB

J.1. MenieneeBa 1 CTpOCHUS aTOMOB.
Crpoenue metamuioB. MeTayuindyeckas CBA3b
U MeTaJlJIn4ecKast

KpUCTaJUINYECKask peréTKa.
DNEKTPOXUMHUUECKUN Psiji HAllPsLKEHUN
MeTauIoB. PU3nYecKne 1 XUMHUECKUE
cBoiicTBa MeTaiioB. O0me crnocoOs
noJrydyeHus MeTauioB. [loHsTue

0 KOPPO3UH METAJIJIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI X OT KOPPO3HH.
CmunaBsl (CTajb, YyT'yH, JIOPATIOMUHUM,
OpoH3a) U UX IPUMEHEHHE B OBITY U
MIPOMBITIIICHHOCTH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OO6pa3ibl METAJUIOB U CIIaBoB. M3yuenune
PEe3yJIbTaTOB KOPPO3UH METAIIIOB
(BO3MOHO UCTIOJIb30BAHUE
BHJICOMATEPHAIIOB).

Jlabopamopnvie onvimul:

O3zHakoMJIeHHE ¢ 00pa3liaMyu METAIJIOB U

CIINIaBOB, UX (bHSI/I‘{CCKI/IMI/I CBOMCTBaMH.

PackpbiBath CMBICH U3y4aeMbIX TOHATHI U

IIPUMCHATH 3THU IIOHATHUSA IIPpU OITMCAaHUKCBOMCTB

BEIIECTB U UX NPEBPALLCHHI.

OOBACHATH O0IIME 3aKOHOMEPHOCTH B
U3MEHEHUU CBOMCTB JIEMEHTOB- METAJIOB
U UX COCAMHEHUN C YU4ETOMCTPOCHHSI UX
aTOMOB.

XapakTepus3oBaTh CTPOCHHE METAILIOB,
obmrre Gpu3nveckre U XUMHIECKHE CBOMCTBA
METAaJIJIOB.

XapakTepru30BaTh OOIIHE CIIOCOOBI
MOJTyYCHUST METAIIJIOB.

OnuceiBaTh COCOOBI 3aIIUTH METAIJIOBOT
KOPpO3UH.

CnenoBath mpaBuiiaM 0€30MacHOI paboThI B
n1abopaTopuU MPHU UCTIOIH30BAHUN
XUMHYECKOH MOCYIbI HOOOPYT0BaHUS.
[Tpon3BOIUTE BEIYUCICHUS

110 YPaBHEHHSIM XUMUYIECKUX PEAKITUI,CCITU
OJIMH U3 PEareHTOB COAEPKUT MPUMECH.
YyacTBOBaTh B COBMECTHOM paboTEB

nape Wiu rpyime.

Hcnonb30Bath mpu BHITOTHEHUH

y4eOHBIX 3a/IaHUI TEKCTHI yIeOHUKa,
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Buvruucnenus:
110 YPAaBHEHHSIM XUMUYECKUX PEaKIUH,eCiu
OJIMH U3 PEareHTOB COJICPKUT IPUMECH

cnpaBounbie MaTepuaisl (Ileproguyeckyio
cuctemMy XxumudeckuxaiemeHTon . U.
Memnpeneesa, Ta0IHIlypacCTBOPUMOCTH KHUCTIOT,
OCHOBaHHWH M COJIEH B BOJE,
BJIEKTPOXUMHUYECKHUM PSi

HaIpsLDKEHUH METAILIOB)

3.2

Baxueiinue
METaJUIbl U UX
COEIMHEHUSI

16

Illeno4ynble METAIUIBI: MOJIOKEHUE

B llepmogmueckoil cHUCTEME XHUMHYECKHX
anemeHToB J[.MI. MeHneneeBa, cTpoeHHE HX
aTOMOB, HaXO0XJECHUE B MPUPO/IE.

dusnyeckrue 1 XMMUYECKHE CBOMCTBA (Ha
npumepe Hatpus U Kanust). Okcuasiu
TUJPOKCUJIBI HATPUS U KA.

[IpumeHeHne mEeaoYHbIX METAIIIOB U KX
COE€IUHEHMH.

IllenoyHo3eMENbHBIE METAJUIBI MarHu H
KanpUui: T1onokeHue B llepmoamueckon
CHCTEME XMMHYCCKHX IJICMEHTOB

J.W. MeHneneeBa, CTpOEHHE UX aTOMOB,
HaXO0XJeHuEe B mpupoae. Pusnyeckue u
XHMHYSCKHE CBOMCTBA MarHus U

Kaaplusl. Baxkueime coeIMHESHUS

KaJbLUS (OKCHUJI, TUIPOKCHUJI, COJIH).
JKEcTKOoCTh BOMBI U CIIOCOOBI €€

YCTpPaHEHMUS.

ANOMUHMIA: TTOJIOXKCHHUE

B [leproanueckoil cucteMe XUMHYECKUX

OOBACHATD 00IIHE 3aKOHOMEPHOCTHUB
WU3MEHEHUU CBOMCTB 3JIEMEHTOB-

METAJIJIOB U UX COEMHEHUH B Irpynmaxc
y4€TOM CTPOCHHUS UX aTOMOB.
XapakTepu3oBarh (HU3HUECKUE U XUMUYECKUE
CBOMCTBA MPOCTHIX BELIECTBMETAIIJIOB U UX
COCIMHEHUH (OKCHJIOB, THAPOKCHJIOB, COJIEH),
CIOCOOBI X MOJIyYEHUs], IPUMEHEHHUE U
3HauYeHUe

B IIPUPO/IE U )KU3HU YEJIOBEKA. Y CTAaHABIUBATD
MIPUYMHHO- CJIEJICTBEHHYIO CBSI3b: CTPOEHUE
BEIIECTBA — CBOMCTBAa — MPHUMEHECHHUE —Ha
IpUMepax N3y4aeMbIX BEILECTB.
Pacrio3zHaBaTh ¢ MOMOIIbIO KAUECTBEHHBIX
peaKuil HOHbI METAJIOB: MarHus,

KaJbLIUs, ATFOMUHMS, [TUHKA, xene3a (11)u
xenesa (1), menu (I1).

Jloka3bIBaTh aM(OTEPHBII XapakTep

OKCHJIOB ¥ TUJIPOKCH/IOB aTIOMUHUS U

[UHKA.
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anemeHToB [[.1. MeneneeBa, ctpoeHnearoma,
HAaxO0JICHUE B IIPUPOJIE.

dOusnvecKkue 1 XMMHYECKHE CBOMCTBA
aOMUHUS. AM(pOTEpHBIE CBOICTBA OKCHIIA

Y TUJIPOKCHIA ATTFOMUHMSL.

Keneso: nonoxenue B [lepuonnueckon
CHUCTEME XMMHUUYECKHX DJIEMEHTOB

.. MeHneneera, CTpOEHHUE aTOMA,
HaXxOoXJeHue B nmpupoje. Pusnyueckue u
XHMUYECKHE CBOMCTBA Keje3a. OKCHIbI,
rugpokcuanl u conu xenesa (1) usxenesa(lll),
HX COCTaB, CBOMCTBA U MOJyYCHHE.
Xumuueckuit 3xcnepumenm: /{emoncmpayuu:
Oco0eHHOCTH  B3aMMOJEHCTBHUS  OKCHA
KaJIbIIUSI W HATpus C BOJOH (BO3MOYKHO
HCIIOIB30BaHNUE BUJIEOMATEPHAIIOB).
OkpainBaHue jaaMeHu HOHAMH HATPpUs,KaJlns
1 KaJIbIHS (BO3MOYKHO HCITOJIb30BaHUE
BUJIeoOMaTepHranoB) VccnenoBanue CBOMCTB
*écTkou Bokl. [Iporecc ropenus xenesa B
KHCIOpo/ie (BO3MOXKHO MCIIOIb30BaHHE
BUJICOMATEPHAIIOB).

Jlabopamopmvie onvimul:

HpOBCIIeHI/Ie KauC€CTBCHHBIX peaKI_II/Iﬁ Ha
HMOHBI (Mal" HHA, KaJIblIUsA, AJIFOMUHHUA,

[1nanupoBaTh 1 OCYLIECTBISITHHA

MIPaKTUKE XUMHUYECKHE

9KCHEPUMEHTBHI, IPOBOJUTH HAOIIIOICHHSL, IENaTh
BBIBOJIBI 110 PE3yJIbTaTaM

9KCIIEPUMEHTA IIPU [TPOBEICHUUN
71a00paTOPHBIX OIBITOB U MIPAKTUYECKUXPAOOT.
CrnenoBaTh npaBuiiaM 0€30MacHOM

paboTsl B 1abopaTopun

IIPU UCTIOJIb30BAaHUN XUMHUECKON

HOCY /1Bl U 000PYAOBAHMUSL.

[Ipon3BOANUTE BBIYUCICHUS 11O

XUMHUYECKUM YPaBHEHUSIM.

VY4acTBOBaTh B COBMECTHON paboOTeB

nape WM rpyIe.

BricTpanBath pa3BEpHYThIE NUCbMEHHBIEU
YCTHBIE OTBETHI C OIIOPOU

Ha MH(OPMAIMIO U3 yUeOHUKA U CIIPaBOYHBIX
MaTepuaoB, TPaMOTHO UCIOJIb30BaTh
W3Y4YEHHBIN NNOHATUMHBIAAIIIIApAT Kypca
XUMHH
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nuHKa, xenesa (1) u xenesa (I1I), meau(ll),
OMHUCaHue MPU3HAKOB UX

MPOTEKAHUS.

HccnenoBanue ampoTepHBIX CBOUCTB
THAPOKCH/IA TFOMUHMS M THIPOKCHIA
IIMHKA.

Ilpakmuueckue pabomoi:

Ne 6. XKécTkocTh BOABI 1 METOBI €€
YCTpaHEHHS.

No 7. Pemienue skcriepuMeHTaIbHbBIX 3a/1a4 110
TeMe «BaxkHelne MeTasiabl HUX
COCIMHCHUS.

Bviuucnenus:

110 YPaBHEHHSIM XUMHUYECKUX PEAKIUH, ECIIH
OJIMH U3 PEareHTOB JIaH B N30BITKCHIIN
COJICPKUT MPUMECH;

MacCOBOM JI0JIM BBIXOJA MPOYKTa

peakiuu

Uroro no pazneny

20

Paznen 4. Xumusi 1 oKpy:Kawuas cpeia

4.1

XUMHUS U
OKpYyXarolas cpeia

3

BemecTBa 1 Marepraibl B TOBCETHEBHOMKA3HU
4eJloBeKa. be3omacHoe ncronb30BaHNuE BEIIECTB
1 XUMUYECKUX peaknuid B ObITy. [lepBas
MOMOIIb MPU XUMUYECKHX 05KOTax 1
OTpPABJICHUSX.

XHUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH

cpensl (mpeaenbHas J0myCTUMast

XapakTepu3oBaTh POJIb XUMHH

B Pa3JIMYHBIX cepax AeaTeTbHOCTH
JII0JIe#i, OCHOBHEIC BEIIIECTBA U
MaTepuraibl, IPUMCHACMBIC B X KU3HU
COBPEMEHHOTO YeJIOBEKA.

OOBACHATDH yca0BUs 0€3011aCHOTO
WCIOJIb30BAHUS BEIIECTB U XUMHUUECKUX
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KOHIIGHTpalus BeuecTB. Poib XuMuuB
pElICHUH YKOJIOTHYECKUX MPOOIIeM.
Xumuueckuit 3xcnepumenm:
Jlemoncmpayuu:

Nzyyenne oOpa3iioB MaTepraioB
(cTex10, CIUTaBbl METAJLIOB, TTOJIUMEPHBIE
MaTepuabl)

peaxiuii B ObITY.

AHanM3UpOBaTh U KPUTUUECKU OIICHUBATH
MH(OPMAIIHIO O BIMSIHAH TPOMBIIIJICHHOCTH,
CEJILCKOT0 X034 CTBa, TPAHCIIOPTA U JIp. Ha
COCTOSIHHE

OKPY’KaroIlley Cpeibl.

YMeTh 0Ka3bIBaTh MNEPBYIO MOMOILb

IPU XUMUYECKHUX 0’KOTaX M OTPABJICHUSIX.
[IpuHuMarth yyactue B 00CY>KICHUH MPoOIemM
XUMHYECKOHN U 3KOJIOTMYECKOM
HAIPaBJICHHOCTH, BHICKA3bIBaTh COOCTBCHHYIO
MO3UIIUIO TI0 TIPO0JIeMe U TIpeJIaraTh
BO3MOJKHBIE ITyTH €€

pelIeHUs

Wroro mo pazaeny: 3
PeszepBHOE Bpems 3
OBLIEE U1 CJIO YACOBIIO 68
I[MTPOI'PAMME
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