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®denepanpHas paboyas mporpamMma Mo y4eOHOMY mpeaMery «Xumus» (0a30BbIid
ypoBeHb) (mpenMeTHass oOmacTh «EcCTeCTBEHHO-HAyYHBIE TPEIMETBI») BKIIOYACT
MOSICHUTEIIFHYIO 3aMKCKY, COJIepKaHne 00yUeHUs, TNIAHUPYEMBIC Pe3yIbTaThl OCBOCHUS
MPOTPAMMBI 110 XUMHH, TEMATHIECKOE TIJIAaHUPOBAHHE.

[TosicauTenpHAsT 3amUcKa OTpakaeT OOIIME IEeNH W 3a7add HM3yYeHHUs XHUMUH,
XapaKTePUCTUKY TICUXOJIOTUYECKUX TPEANOCHUIOK K €€ HM3yYeHHI0 O0ydYaroluMHUcCs,
MECTO B CTPYKType Y4YeOHOro IUTaHa, a TaKXKe MOAXOABl K OTOOpY CoaepKaHus,
K OTIPEJICIICHUIO TJIAHUPYEMBIX PE3YJIbTATOB.

Conepxanue 0Oy4deHHUsI PACKpbIBA€T COJEpKaTelIbHbIE JIMHUHM, KOTOPBIC
npearaloTcs JUisi 0053aTeIbHOr0 U3YYeHHs B KaXKIOM KJlacce Ha YPOBHE OCHOBHOTO
oO1ero oOGpazoBaHuUsl.

[InanupyeMbie pe3ynbTaThl OCBOSHHS MPOTPAMMBI TI0 XHMHH BKIIIOYAIOT
JUYHOCTHBIE, METaIllpeAMETHBIE PE3yJIbTaThl 3a BECh IMEpUOJ OOY4YEHHUST Ha YpOBHE
OCHOBHOT'O 0011Ier0 00pa3oBaHUsl, a TaKXe MPEIMETHBIC JTOCTHKEHHUS 00ydaronierocs
3a KaXJIbIil TOJ] OOy4EHHS.

HOACHUTEJIBHAS 3AIIMCKA

[IporpamMmMa 1o XMMHUK Ha YPOBHE OCHOBHOT'O OOLIEro oOpa3oBaHMsI COCTaBJICHA
Ha OCHOBE TpeOOBaHMU K pe3yJibTaTaM OCBOCHHS OCHOBHON 00pa3oBaTENbHOU
IporpaMMbl OCHOBHOTO 00miero oOpa3zoBaHusd, npexacraBieHHbix B OI'OC OO0O,
a Takke Ha OCHOBe (enepanbHOW paldouell MporpamMMmbl BOCHHUTAHUA U C YUETOM
KOHLEMLUKA TpEenojaBaHusi Yy4eOHOro mpeaMera «XuUMHUsS» B 00pa30oBaTeIbHBIX
opranuzanuax Poccuiickon denepanuu.

[IporpamMma nmo XxuMuu pa3paboTaHa C LENbI0 OKa3aHUS METOAMYECKON MOMOIIH
YUHTEIIO B CO3/IaHUU paboyell mporpaMmbl 0 y4eOHOMY MPEIMETY.

[IporpamMma 1o XxuMuu Ja€T NPEACTABICHUE O LIENAX, 0OIIEeH CTpaTeruu 00y4YeHus,
BOCIIUTAHUS W  pa3BUTHS  OOydYalOIIMXCA CPEACTBaMU  y4eOHOro MpeaMeTa,
yCTaHaBIMBAaET  00s3aTeNIbHOE  MPEIMETHOE  COAEp)KaHWe,  MPeayCMaTpUBAET
pacnpezesieHue ero o Kjiaccam U CTpPYKTYPUPOBAHUE I10 pa3/iesaM U TEMaM IIPOrpaMMBI
0 XUMHUHU, ONpeNeNsieT KOJMYECTBEHHbIE M KAueCTBEHHbIE XapaKTEPUCTUKH
COJIEp)KaHMsl, PEKOMEHJIYEMYIO IIOCIEIOBATENbHOCTh HW3YUYEHUS XUMHUU C YYETOM
MEXMPEAMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOro mpoliecca,
BO3PACTHBIX OCOOEHHOCTEH OO0Yy4alolUXCs, ONpenessieT BO3MOXKHOCTH  IpeIMeTa
JUIsL peanu3anuud TpeOOBaHWU K pe3ysibTaTaM OCBOCHHS OCHOBHON 00pa3oBaTEIbHOM
mporpaMMbl Ha YypPOBHE OCHOBHOTO 00ImIero oOpa3oBaHMs, a Takke TpeOOBaHMIA
K pe3yibTaraM OOy4YeHHs XMMHUU Ha YPOBHE LieJIed M3Yy4eHHs MpeaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TI03HABATEIILHON JIESITEIIBHOCTH 00YYarOIIeTrocsl 0 OCBOCHHUIO YIEOHOTO
COJIEp KaHUS.
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3HaHWE XUMHH CIY>KUT OCHOBOM I  (OPMHUPOBAHUS  MHPOBO33PEHUS
oOy4Jaronierocsi, ero MnpeACcTaBiICHUl 0 MaTepUaIbHOM €IMHCTBE MHUpPA, BAXKHYIO POJIb
urparoT GopMHpyeMble XUMHUEW TMPEACTABICHUS O B3aWMOIPEBPAILCHUSIX HHEPTrUU
U 00 DHBOJIOLMU BEIIECTB B MPHUPOAE, O MYTAX pEIICHUs TI00ANbHBIX MpodIeM
YCTOMYMBOIO PAa3BUTHS YEJIOBEYECTBA — CBIPbEBOM, SHEPreTHUECKOW, MHIIEeBOU
1 DKOJIOTHYECKOM 0€30MacHOCTH, TPOOIIEM 3paBOOXPAHECHHUSI.

N3yuenne xumuu:

CIOCOOCTBYET peaan3alliid BO3MOKHOCTEH [JIsl camMOpa3BUTUS U (HOPMUPOBAHUS
KYJBTYpbI JINYHOCTH, €€ 001Iel U PyHKIIMOHATBHONH TPaMOTHOCTH;

BHOCHUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEH
oOy4aroluxcs,  HaBBIKOB WX  CaMOCTOATEIbHOW  Y4eOHOM  JI€ATEIbHOCTH,
HKCIIEPUMEHTAJIbHBIX W HUCCJIENOBAaTEIbCKUX  yYMEHHWH,  HEOOXOAMMBIX  Kak
B IOBCEAHEBHOM KU3HU, TaK U B MPOPECCUOHAIBHON JEATEIBHOCTH;

3HAKOMMUT CO creUU(UKON HAyYHOTO MBIIUIEHUS, 3aKJIaJIbIBAET OCHOBBI LIEIOCTHOTO
B3IJIJa HA E€IUHCTBO NPHUPOABI M YEJIOBEKA, SIBJISETCS OTBETCTBEHHBIM 3TalioM
B ()OPMUPOBAHUH €CTECTBEHHOHAYYHOU rpaMOTHOCTH 00YyYarouXcsl;

croco0CTBYET (hOPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIIEHUS K €CTECTBEHHO-HAYYHBIM
3HAHMSM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOTHMYECKOE 0Opa3oBaHUE
oOydJarommxcs.

JlanHple HampaBiieHHd B OOYYEHMM XHMHHM OOECIEYUBAIOTCS CHEUU(DUKON
coJiep KaHusl yueOHOTO PEIMETa, KOTOPBIU ABJISIETCS NEAArOrMYECKH aJanTHPOBAHHBIM
OTpa)keHHEM 0a30BOM HAyKH XMMHUU Ha ONPEEIEHHOM dTare e€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTIO 0O0IIEro o0pa3oBaHUs OPHUEHTHUPOBAH
Ha OCBOEHHE OOYyYaIOIIUMUCS CUCTEMBbl MEPBOHAYAIBHBIX IOHSATHI XHWMHHU, OCHOB
HEOPraHWYECKON XMMUU U HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX NOHSATHI OpPraHUYECKON
XUMHH.

CrtpykTypa coaepkaHusi NporpamMmbl MO XUMUM Cc(HOpMHpPOBaHA Ha OCHOBE
CHUCTEMHOT0 NOAX0/a K €€ n3ydyeHunro. CopeprkaHue CKIaAbIBAETCS U3 CUCTEMBI TOHATUI
O XMMHUYECKOM 3JIEMEHTE M BEIIECTBE M CHUCTEMBI MOHATUA O XUMHUYECKOM pEaKIuu.
O0e »TH cuCTEeMBbl CTPYKTYpHO OpPraHM30BaHbl IO MPHUHILMILY [OCIEA0BATEIHLHOTO
pPa3BUTHS 3HAHNUI HA OCHOBE TEOPETHUYECKUX IIPEACTABICHUI PA3HOIO YPOBHS:

ATOMHOMOJIEKYJISIPHOTO YUYE€HHSI KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

[Tepnoanueckoro 3akoHa JI.11. MeHieneeBa kKak OCHOBHOI'O 3aKOHA XMMUU;

YYEHHS O CTPOCHHH aTOMa U XMMHUYECKOU CBS3H;

IpeCTaBICHUN 00 ANEKTPOIUTHUECKON TUCCOIMAIIMU BEIIECTB B PACTBOPAX.

Teopernyeckre 3HaHHUS pAaCCMaTPUBAIOTCSI HA OCHOBE SMITMPUYECKHU TIOJYUYEHHBIX U
OCMBICTIEHHBIX (DaKTOB, Pa3BUBAIOTCA MOCIEIOBATEIBLHO OT OJHOTO YPOBHS K APYTOMY,
BBINIOJIHASL (PYHKUMU OOBSICHEHHS M TPOTHO3UPOBAHMSI CBOMCTB, CTPOEHUS U
BO3MOYKHOCTEMN MPAaKTUYECKOr0 MPUMEHEHHUS U MOITYYEHUS N3Y4aeMBbIX BELLECTB.
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OcBoeHne mporpamMmbl 10 XMMHH CIIOCOOCTBYET (POPMUPOBAHUIO MPEICTABICHUS
O XUMHMYECKOW COCTAaBIISIOIICH HAy4YHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOU
MIPUPO/IbI, IEHHOCTHOIO OTHOIIEHUS K HAYYHOMY 3HAHHUIO U METOJaM MO3HAHUS B HAYKE.
W3y4yenne XuMuy MPOUCXOAUT C TIPUBJICUCHUEM 3HAHUN M3 paHEe N3YUEHHBIX YICOHBIX
npeameToB: «Okpyxarouuit Mupy», «buonorus. 5—7 knaccoe» u «duszuka. 7 Kiaacey.

[Ipy u3yuyeHUM XUMHUU MPOUCXOIUT (HOPMUPOBAHME 3HAHMM OCHOB XHMHUYECKOM
HAayKd Kak 00JIaCTU COBPEMEHHOIO0 €CTECTBO3HAHMS, IMPAKTUYECKOW JESITeIbHOCTH
YyelloBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTYphl. 3ajada y4yeOHOTro
MpeaMeTa COCTOMT B (POPMHUPOBAHUU CHUCTEMbl XMMHYECKUX 3HAHWA — BAKHEUIIINX
(bakToB, MOHATHI, 3aKOHOB M TEOPETUYECKUX TMOJOKEHUM, JTOCTYMHBIX OOOOIICHMI
MHPOBO33PEHUYECKOTO XapaKTepa, s3blKa HayKH, B MPUOOIIEHWN K HAYYHBIM METOJaM
MO3HAHUS TPU U3YYCHUU BEIIECTB W XUMHYECKUX peakiuii, B (OpMHPOBAHUU
U Pa3BUTHM TO3HABATEIIbHBIX YMEHUW M MX NMPUMEHEHHH B Y4EOHO-TIO3HABATEIHbHOMN
U y4eOHO-UCCIIEIOBATEIbCKON  JIEATEbHOCTH, OCBOCHMHM MpaBUi 0€30IacHOro
oOpaIleHus C BEIIECTBaMHU B TOBCEIHEBHOM KU3HHU.

[Ipy W3yyeHUM XUMUM Ha YPOBHE OCHOBHOIO OOHIEro 0Opa30BaHUSl BaKHOE
3HaY€HUE MPUOOPENH TaKUE 1EeJIH, KaK:

dbopmupoBaHue WHTEJUIEKTYaJIbHO pa3BUTOMN JIUYHOCTH, TOTOBOM
K €aM0o00pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITEIbBHOMY TMPUHSITHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HM;

HaIlpaBJIEHHOCTh OOY4YEHUsI Ha CHCTEMATHYECKOE NPHOOIIEHHE O0YyYaroluXcs
K CaMOCTOATEJIbHON IO3HABATEIIbHON NIE€ATEIbHOCTH, HAyYHBIM METOJaM I1O3HAHMS,
(bOpPMUPYIOITUM MOTHBAIIUIO M Pa3BUTHE CITIOCOOHOCTEH K XUMUU,

obecrieueHre yCciIoBUi, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YJaIONUMUCS OTIBITa
pa3HOOOpa3HOW JACSATENbHOCTH, TO3HAHWSA W CaMOTO3HAHUS, KIIIOYEBBIX HAaBBIKOB
(KITFOUEBBIX KOMIETEHIINM ), UMEIOITUX YHUBEPCATHLHOE 3HAUCHUE JJIs Pa3JIMUYHBIX BUJIOB
NesTEeIbHOCTH;

dbopmupoBanue o0mIell PYyHKIIMOHAIBHON M €CTECTBEHHO-HAYYHOW TPAaMOTHOCTH,
B TOM YHUCJIE YMEHUU OOBSICHSTH U OLICHUBATH SIBJICHUSI OKPYIKAIOIIEr0 MUPA, UCTIONb3YSI
3HAHUS W ONBIT, MOJYYECHHBIC MPU W3YUYCHUH XHMHUHU, NPUMEHATh UX NPU PEIICHUU
po0seM B TOBCEAHEBHOM KU3HU U TPYAOBOU JIEATEILHOCTH;

dbopmupoBaHue y OOYyYalOIMMXCS TYMaHUCTHUUYECKUX OTHOIICHUN, MOHUMAaHUS
[IEHHOCTH XWUMHUYECKUX 3HAHUW [JI1 BBIPAOOTKH DKOJOTUYECKU IIEJIeCO00pa3HOro
MOBEJICHUS B OBITY U TPYJIOBOM JESATEIBLHOCTH B IIEJISIX COXPAHEHUSI CBOETO 3/I0POBBS U
OKPYKarUIEN MPUPOTHOU CPEbI;

pa3BUTHE MOTHUBALMM K OOYYEHHMIO, CIIOCOOHOCTE K  CaMOKOHTPOJIIO
¥ CAMOBOCIUTAHMIO HA OCHOBE YCBOCHHUS 00IIEUEIOBEUECKUX LIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUJIs U HATIPABICHHOCTH JAIbHEUIIIET0 00yUeHUSI.

OO61iee 4yuCIO0 4YacoB, PEKOMEHJIOBAHHBIX JJIsi M3ydyeHHs XuMuu, — 136 4acos:
B 8 kacce — 68 wacos (2 yaca B Heneno), B 9 kitacce — 68 yaco (2 yaca B HezeIio).



denepanbHast paboyas nporpamma | Xumust. 8-9 kinaccel (0a30BbIi yPOBEHB)

Jlia Kaxa0ro Kiacca NpeayCMOTPEHO pe3epBHOE ydeOHOE BpeMsi, KOTOPOE MOXKET
OBITh HCMOJIH30BAHO YYACTHUKAMU 00pa30BaTEIbLHOTO MpoIlecca B Lesax popMupoBaHus
BapUATHUBHOMN COCTABJISIONICH cofepkaHUsI KOHKPETHOM paboueit mporpaMmsl. [1pu aTom
oOs3aTenbHas (MHBapWAHTHASA) YacTh COJACpPXKAHUS TPEAMETa, YCTAaHOBJICHHAS

npuMepHON paboyeit MporpaMmMoii, U BpeMsi, OTBOJIMMOE Ha €€ U3yueHHE, TOJKHBI ObITh
COXPaHEHBI MOJIHOCTHIO.
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COAEPKXAHUE OBYUEHUA

8 KUIIACC

IlepBoHavajbHbIE XUMUYECKHE TOHATHSA

[Ipenmer xumun. Posib XuMHM B )KU3HU YEIIOBEKA. XUMUS B CUCTEME HAayK. Tena u
BeniecTBa. Ousznueckre CBOMCTBA BEIIECTB. ArperartHoe coctosHue Bemects. [lonsTue
0 MeToJax Io3HaHus B xuMuH. Uucrteie BemecTBa M cMecu. CrocoObl pazjiesieHus
CMeEcCei.

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE 371€MEHThI. CUMBOJIBI XUMHUYECKUX AJIEMEHTOB.
[IpocTble 1 coXKHBIE BEMIECTBA. ATOMHO-MOJICKYJISIPHOE YUEHHUE.

Xumudeckas ¢dopmyna. BajaeHTHOCT, aTOMOB XHMHMUYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BellecTB. OTHocuTelbHAsd aToMHas Macca. OTHOCHTEIbHAs
MOJIEKYJIIpHas Macca. MaccoBast JOJIsl XUMUYECKOTO 3JIEMEHTA B COCIUHECHUH.

KonnuectBo BemectBa. Monbs. MonsipHast macca. B3auMocCBs3b KOJIMUECTBA, MACChI
W 4Yuclia CTPYKTYPHBIX €AWHUIl BemiecTBa. Pacuétel mo dopmyliaM XUMUYECKHUX
COCIUHCHUM.

OU3NYECKUE U XUMUYECKHE SIBJICHUS. XMUMHUYECKasl PEAKIHs U €€ MPU3HAKU. 3aKOH
COXpPaHEHMSI MAacCChl BEIIECTB. XUMUYECKHE ypaBHeHUs. Kiaccudukaius XUMMUYECKUX
peakiuii (CoeIMHEHUs, pa3JI0KCHHS, 3aMEIICHUS, 0OMEHa).

Xumuueckuil IKCnepuMenm:

3HAKOMCTBO C XHWMHYECKOW TOCYAOW, MpaBWIaMu pabOThl B jJabopaTopuu H
npuéMamMu oOpalieHuss ¢ J1abopaTOpHBIM OOOpPYAOBAaHUEM, H3YUYEHHE U OIMCAHUE
(bU3UYECKUX CBOMCTB 00pa3IioOB HEOPTraHMUECKUX BEIIECTB, HAOIIOJICHUE (HU3UICCKUX
(TutaBIIeHHE BOCKA, TassHHE JIbla, pACTUPAHUE caxapa B CTYIIKE, KATICHUE U KOHACHCAITUS
BOABbI) M XUMHYECKUX (TOpEHHE CBEYM, NPOKAIUBAHHUE MEIHON MPOBOJIOKH,
B3aMMOJICHCTBUE MeJla C KUCJIOTOM) SIBICHUM, HAOMIOJCHUE W OMNHCAaHWE IMPU3HAKOB
NPOTEKaHUS! XMMUYECKHX peakluil (pas3ioeHue caxapa, B3auMOJECUCTBHE CEpPHOU
KHCJIOTBHI C XJIOPUAOM Oapus, pasjioxenue ruapokcuma meau (1) mpu HarpeBaHuH,
B3aMMO/IEHCTBHE Kefie3a ¢ pacTBopoM cosid meau (II), uzydenue cnocoOoB pazeneHus
cMecedl (C TIOMOIIBIO MarHuTa, (QUIbTpOoBaHWE, BBIIAPUBAHUE, JAUCTHILISAIUS,
xpoMarorpadusi), MpoBeACHUE OYNUCTKUA MOBAPEHHOW COJM, HAOIIO/IEHUE U OMHUCAHUE
pPE3yNbTaTOB TPOBEICHUS OIbBITA, WUTFOCTPHUPYIOMIETO 3aKOH COXPAaHCHHS MAacChl,
CO3/IJaHHUE€ MOJIeNIel MOJIEKYJ (IIIapOCTEPHKHEBBIX ).

BaskHejinue npeacTaBuTe 1M HEOPraHUYECKHUX BellleCTB

Bo3znyx — cmech razos. CoctaB Bo3ayxa. Kucnopoa — 3seMeHT 1 IpOCTOe BEIECTRO.
HaxoxneHue kuciaopoja B mpupoze, (pu3nueckue U XMMUYECKHEe CBOMCTBA (peakuuu
ropenusi). Okcunpl. Ilpumenenue kucinopoga. CrHocoObl MOMYyYEHUS KHUCIOpOAA
B JlabopaTopu W MOpoMbIIIIeHHOCTH. KpyroBopor kwuciopoma B mpupojge. O30H —
aJJIOTPOITHAs MOAU(UKALIMS KUCIOPOA.
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TemnoBoit 3PPexT XUMHUECKON pEeaKIu, TEPMOXUMHUUYECKHE YpaBHEHUS, IK30-
U SHIOTEPMUYECKHE peakuuu. TOIIMBO: yrojib M METaH. 3arps3HEHHE BO3yXa,
yCHUJIEHUE MapHUKOBOTO d(hdexTa, pazpylieHrne 030HOBOTO CJIOSI.

Bonopon — snemeHT U mpoctoe BemiectBo. HaxoxkaeHune BoAopoaa B MPUPOJE,
bu3MYecKue U XUMUYECKUE CBONCTBA, MPUMEHEHUE, CIIOCOORI moaydeHus. KuciuoTer u
COJIH.

MossipHbIi 00BEM Ta30B. PacuéThl M0 XUMUUYECKUM YpaBHEHUSIM.

dusnyeckre CBOMCTBa BOAbI. Boja kak pactBopureib. PacTBopsl. HackieHHbIe 1
HEHACBIILICHHBIE pacTBOPbI. PacTBOpUMOCTE BemIECTB B BoJe. MaccoBas 107151 BEIIECTBA
B pacTBope. XMMHUYECKHE CBOICTBA BOJbl. OcHOBaHUA. Poiib pacTBOpoOB B MpHUpOAE U
B )KM3HU 4esoBeKa. KpyroBopot Bobl B pupoe. 3arps3HeHne NpUpoaHbIX Bod. OxpaHa
Y OYKCTKA MPUPOJHBIX BOJ.

Knaccudukanuss Heopranmdeckux coeguHeHuid. Okxkcuanl.  Kiaccuduxanuys
OKCHUJOB: coJieoOpasyroiue (OCHOBHBIE, KHUCJIOTHBIE, amdorepHbIC) 51
HecoseoOpasyronue. HoMmenknarypa okcuioB. du3nyeckue U XUMHUUYECKUE CBOMCTBA
okcuaoB. [loyueHne okcuoB.

OcnoBanus. Knaccudukaius ocHOBaHM: MENTOYN U HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBaHui. @Pu3MyecKMe U XHUMHUYECKUME CBOWCTBA OCHOBAaHUM.
[TonyyeHne OCHOBaHHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kuciaor. dusnyueckue u
XUMHYECKUE CBOMCTBA KUCIOT. Psan aktuBHOCTM MetaiuioB H.H. bekerosa. [lonyuenue
KHUCJIOT.

Comu. Homenkiarypa coiseil. ®PuU3NUEeCKHE W XHUMHUYECKHUE CBOMCTBA COJIEH.
[Tonydyenue comnen.

I'eneTnyeckas cBs3b MEXKIY KJIaCCAMU HEOPTaHUYECKUX COCIUHEHUM.

Xumuueckuil 5Kcnepumenm:

KAUE€CTBEHHOE ONPEACIICHUE COJEpPKaHMS KHUCIOPOJa B BO3IyXE, IOJIy4YECHHE,
coOupaHue, pacro3HaBaHWE€ M M3yYEHHE CBOMCTB  KHUCIOpOJa, HaOMIOACHHE
B3aMMOJICHCTBUSL BEUIECTB C KUCIOPOJIOM M YCJIOBHUS BOZHUKHOBEHUS M MPEKpaIlCHUs
ropenus (Moxkapa), O3HAKOMJIEHHWE C OO0pa3llaMH OKCHUJIOB U OINHMCAHUE WX CBOMCTB,
MoJlydyeHue, coOMpaHHe, paclio3HaBaHUE W HM3Y4YCHUE CBOICTB Bojopoaa (FOpeHwue),
B3auMojeiictrue Bogopoaa ¢ okcuaoM wmead ()  (BO3MOXHO HCIOJB30BaHHE
BUJIEOMaTEpUAJIOB), HaOJIOIeHHE 00Pa3IIOB BEILIECTB KOJIMYECTBOM 1 MOJIb, UCCIIEI0BaHKE
O0COOEHHOCTEW PACTBOPEHHUS BEIIECTB C PA3IUYHONW PACTBOPUMOCTHIO, TIPUTOTOBIICHUE
PacTBOPOB C OMPEACIEHHON MAaCCOBOM JIOJIEM paCTBOPEHHOTO BENIECTBA, B3aUMOICHCTBHE
BOAbl C MeTaJulamMu  (HaTpueM ¢ KajublueM) (BO3MOXHO  HCIOJb30BaHUE
BUJICOMATEPHUATIOB), HCCIICOBaHHE OOpa3lloB HEOPTaHWYECKHX BEIECTB Pa3TUYHBIX
KJIACCOB, HA0JIIO/IEHUE U3MEHEHHUS OKPACKU MHIMKATOPOB B pACTBOPAX KUCIIOT U IIEJIOUEH,
u3ydeHue B3aumoercTBus okcuaa meau (1) ¢ pacTBOpoM cepHOM KHCIOTHI, KHCIOT
C METaJulaMH, PEaKLUN HEUTpaau3alvy, MOJYYCHUE HEPACTBOPUMBIX OCHOBAHUI,
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BBITECHEHHUE OJTHOI'0 METAJUIA APYTUM U3 pacTBOPA COJIU, PEILIEHUE IKCIIEPUMEHTAIIBHBIX
3a/1a4 110 TeMe «BaxkHenme Ki1accsl HEOPraHU4ECKUX COCIUHEHUIN.

IMepuonuueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX 3JIEMEHTOB
JL.A. MenpgesneeBa. CtpoeHue aromMoB. XuUMHYeCKass CBA3b. OKHUCIUTEIbHO-
BOCCTAHOBUTEJbHbIC PeaKIUU

[TepBbie TOMBITKY KJIACCU(UKAIIMN XUMUYIECKUX AJIeMEeHTOB. [loHATHE O rpymmax
CXOJHBIX AJIEMEHTOB (IIEJIOYHBIE U MIETOYHO3EMEIBHBIE METAJIIBI, TAJIOT€HbI, THEPTHHIE
ra3bl). JE€MEHTHI, KOTOpbIE 00pa3ytoT aM(OTepHbIE OKCUIBI U TUPOKCH/IBI.

Ilepnonmueckuit 3akoH. llepmomnueckass cucTeMa XHMHYECKHX  DJIEMEHTOB
J.N. MenneneeBa. KopoTkonepuoanas u aiuHHornepuoaHas dopmel [leproanueckoit
cucteMbl xuMuueckux 3semeHToB .M. Menneneesa. Ilepuoasl u rpynnel. @Pusndyeckui
CMBICJI MIOPSAIKOBOTO HOMEPA, HOMEPOB MEPHUO/IA U IPYIIIBI AJIEMEHTA.

Crpoenune aromoB. CoctaB aTtomHbIX saep. M3oronel. OnekTpoHbl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB NepBbIX 20 XUMHUECKUX 3JIEMEHTOB llepuonnueckoi
cucrembl .. MenaeneeBa. XapakTepUCTUKA XHUMHUYECKOI'O 3JJIEMEHTA IO €T0
nonoxeHuro B Ilepuoanueckon cucreme .M. Menaeneesa.

3aKOHOMEpPHOCTM M3MEHEHHUS pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIIIAM U IEPUOIAM.

3nauenue [leproanueckoro 3akona u llepuognyueckoi CUCTEMbI XMMUYECKUX
AIIEMEHTOB ISl Pa3BUTHUS HayKU U pakTuku. JI.J11. Mennenees — yd€Hblil U rpakJaHUH.

Xumuueckass  cBa3b. KoBasneHTHas (moJjisipHass M HENOJspHasi)  CBA3b.
DIEKTPOOTPUIATEILHOCTh XUMUUECKUX 3JIEMEHTOB. FIOHHAas CBS3b.

Crenenb okucieHuss. OKHUCIUTEIBHOBOCCTAHOBUTENbHBIE peakuuu. l[Ipoueccs
OKHCIIEHUS] U1 BOCCTAHOBJICHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuil Ikcnepumenm:

U3ydeHHe OOpasloB BEIISCTB METAUIOB W HEMETAIOB, B3aWMOJICHCTBHUE
TUJIPOKCHAA IIMHKA C pacTBOpaMUd KHUCJIOT U IIEJIoYeH, TMPOBEIAECHUE OIBITOB,
WUTIOCTPUPYIONIUX MPUMEPHl OKUCIUTEILHO-BOCCTAHOBUTENBHBIX peakiuil (TopeHue,
PEAKIIUM PA3JIOKEHUS, COCTUHEHNS).

Mesicnpeomemmuvie ces13u

Peanmzanust MeXnpeaMETHBIX CBsA3ed IIPpH HW3YYeHMM XUMHH B 8 Kjacce
OCYIIECTBIISICTCS Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTECTBEHHOHAYYHBIX TIOHATHH, TaK
U TIOHATUH, SBISIOMIMXCS CUCTEMHBIMH [JI1 OTACIBHBIX NPEAMETOB €CTECTBEHHO-
Hay4YHOTO IIUKJIA.

OO0mIre ecTeCTBeHHOHAYYHbIC TIOHSTHSI: HAYyYHBINH (DaKT, TUTIOTE3a, TEOPHs, 3aKOH,
aHajgu3, CHUHTE3, KIacCU(pUKaIus, TIEePUOJUIYHOCTb, HAOIIOJCHUE, DSKCIIEPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

®du3uKa: MaTtepusi, aToOM, BJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHUJ, U30TOIIHI,
PaIMOaKTUBHOCTb, MOJIEKYJIa, DJICKTPUUYECKUIN 3aps]l, BEIIECTBO, TEJIO, O0OBEM,
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arperaTHoe COCTOSHUE BEIECTBA, ra3, GU3NYCCKUEC BEIWYHMHBI, SAMHHIIBI U3MEPEHUS,
KOCMOC, IIJIAaHETHhI, 3BE3/1b1, COJTHIIE.

buonorus: porocunTes, nprxanue, 6uocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIIbl, TOPHBIC TIOPObI, ITOJIC3HBIC
UCKOIIaeMbI€, TOIUINBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKas peaKkuus

[Tepuonnueckuit 3akoH. Ilepuomnueckass cUCTEMAa  XMUMHUYECKHX  JJIEMEHTOB
JA.N. MenneneeBa. CtpoeHrne aroMOB. 3aKOHOMEPHOCTM B HM3MEHEHUU CBOWCTB
XAMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX IMEPHUOJOB, Kaaus, KAJIbIUA U UX COCIUHEHUU
B COOTBETCTBHUH C MOJIOKEHUEM JIEMEHTOB B [leprnoanyueckoi CHCTEME U CTPOEHUEM UX
aTOMOB.

Ctpoenue BenecTBa: BUAbl XUMAYECKON CBSA3U. THUIMBI KPUCTALUIMUYECKUX PEIIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOM pEMETKH U BUIA
XUMUYECKOU CBS3H.

Knaccudukanus u HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOMCTBA BELIECTB, OTHOCAILLIUXCS K PA3JIMYHBIM KJIaCCaAM HEOPraHUYECKUX COCIUHEHUN,
TEHETUYECKas CBA3b HECOPTAaHMYECKUX BEILIECTB.

Knaccudukanus  XUMHUYECKHX  peakuuidi M0  pas3IMyHbIM IIpU3HAKaM
(MO YMCITy M COCTaBy Y4YaCTBYIOIIMX B PEAKIMU BEHIECTB, MO TEIUIOBOMY 3P QEKTYy,
M0 W3MEHEHMIO CTENEHEW OKHWCICHUS XUMHUYECKHX JJIEMEHTOB, IO OOpaTUMOCTH,
[0 YyYaCTUIO KaTaau3aropa). DK30- U SHIOTEPMUYECKUE PEAKIMU, TEPMOXUMHUYECKHUE
YpaBHEHHS.

[lonsiTue o0 ckopocTu Xxumuueckord peakuuu. [loHsTne 00 o0OpaTUMBIX U
HEOOpAaTUMBIX XUMUYECKUX peakiusix. [[OHATHE O TOMOTEHHBIX M TeTEePOre€HHBIX
peakuusix. I[lonsitue o  karanmze. [loHsTHE O  XMMHMYECKOM  PaBHOBECHM.
DaKTOpPbI, BIUAIOIIAE HA CKOPOCTh XUMUYECKON PEAKIIUM U TMOJOXKECHUE XUMHUYECKOTO
paBHOBECHUSL.

OKHUCANTETBHO-BOCCTAHOBUTENBHBIE peakuuu, 3JEKTPOHHBIN OanaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHON peakunu. COCTaBICHUE YPABHEHUN OKUCIUTEIIBHO-
BOCCTAaHOBUTEJIHHBIX PEAKINH C UCTIOJIH30BAHUEM METO/Ia DJIEKTPOHHOTO OaaHca.

Teopust DNEKTPOJIUTHUECKON AUCCOUMALNH. JIEKTPOJUTBI U HEDIJIEKTPOJIUTHI.
Katnonbl, aHuMOHBI. MeXaHM3M JUCCOLMAIMM BEUIECTB C PA3JIMYHBIMU BUJIAMU
xuMudeckon cBszu. Ctenens aucconuanuu. CUIbHBIC U Ca0bIe DIEKTPOIUTHI.

Peakiuu monHOro OoOMeHa. YCIIOBUSA TPOTEKAHUS pPEaKIUuid HWOHHOTO OOMEHa,
MIOJIHBIE U COKPAIlEHHBIE MOHHBIC YPAaBHEHUS peakinii. CBOKWCTBA KHUCIIOT, OCHOBAaHUM U
CoJIEM B CBeTE MpEACTaBICHUM 00 DJIEKTPOJUTUYECKOW nuccoumarnuu. KauecTBeHHbIE
peakuuu Ha HOHBL. [IoHATHE O TUAPOIU3E COJIEN.

10
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Xumuueckuu s3Kcnepumenm:

O3HAKOMJIEHUE C MOJCISAIMH KPUCTAUIMYECKUX PEIETOK  HEOPraHUYECKHX
BELIECTB — METAJUIOB U HEMETAJJIOB (TpaduTa U anmasa), CJIOKHBIX BEHIECTB (XJIOpuia
HATpHs), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEaKLMH OT BO3IECUCTBUS
pa3inuyuHbBIX (HAKTOPOB, HCCIENOBAHUE DIIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB,
npouecca AUCCOIMAMU KUCIIOT, 1EN04Yed U conel (BO3MOXKHO MCIOJIb30BaHUE BUJEO
MaTepHaloB), IPOBEACHHUE OIBITOB, MILTIOCTPUPYIOIINUX TPU3HAKH MPOTEKAHUS PEAKIUN
MOHHOTO 0OMeHa (00pa3oBaHUE OCaJKa, BBIACIECHUE T'a3a, 00pa30BaHKUE BOJIbI), OMBITOB,
WUTIOCTPUPYIOIIUX MPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKLIMid (ropeHue,
pEaklUHU PpA3NIOKEHUS, COCAUHEHUs), PACIHO3HABAHUE HEOPraHUYECKUX BELIECTB
C TMIOMOIIBIO KAUYECTBEHHBIX PEaKLUii HAa MOHBI, PEILICHUE SKCIIEPUMEHTANIbHBIX 3a/1au.

HemeTaJusibl 1 HX COeIUHECHUSA

OO6m1as xapakTepuCTHKA rajJoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEepHbIE
cTeneHu okuciieHud. CtpoeHue u Gu3n4ecKue CBOMCTBA MPOCTHIX BEIIECTB — I'AJIOT€HOB.
XUMHUYECKHE CBOMCTBa Ha TMpuMepe XJjopa (B3aMMOJEHCTBHE C MeTalUlaMH,
HEMeTaJUIaMH, 1eiaoyaMu). Xnopooaopo. ColsiHasi KUCI0Ta, XUMUYECKHUE CBOMCTBA,
NOJIy4eHHUE, IPUMEHEHHE. J[eficTBUE XJIOpa M XJIOPOBOAOPO/a Ha OPIaHMU3M YEJIOBEKa.

Baxxnelmme XJIOpUIbl U UX HAXO0XKAEHUE B IPUPOJIE.
O61as xapakrepucTika 3aeMeHToB VIA-rpynnsl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne M (PU3NYECKUE CBOMCTBA MPOCTHIX
BEILIECTB — KMCJIOPOJAa U Cepbl. AJIOTPOITHbIE MOAU(UKAIIMN KUCIOPOa U CEPHI.
Xumunyeckue cBorictBa cepbl. CepoBOA0PO, CTPOCHUE, PUINYECKUE U XUMUYECKHE
cBoiicTBa. OKCHJIIBI cepbl KaK IPEICTaBUTENN KHCIOTHBIX OKCHIOB. CepHas KHCIIOTa,
dbu3nyeckre U XUMHUYECKHUE CBOMCTBa (0OIME Kak MPEeACTaBUTENS Kjiacca KUCIOT U
cnenuduueckue). XUMHUECKHUE PEaKIIMH, JieXkKalllie B OCHOBE IPOMBIIIIIEHHOI'O criocoda
MOJyYEHUsI CEPHOU KUCHOTHI. [IpuMenenne cepHoil KucinoTel. CoNM CEpHOU KHUCIOTHI,
KauecTBeHHas peakuus Ha cyibpar-uoH. HaxoxneHue cepbpl M €€ coeAMHEHUI
B Ipupojie. XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH Cpelbl COEIUHEHUSMU CEPbI
(KUCIOTHBIE TOXKIH, 3aTPSI3HEHUE BO3/AyXa U BOJIOEMOB), CITOCOOBI €ro MPeI0TBPAILCHHUS.
OO6mmas xapaktepuctuka 3aeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTEpHbIE CTENIEHH OKUCIEHUSA. A30T, pacpOCTpaHEHHE B MpUpOe, (PU3MUECKUE U
XuMuyeckue cpoiictBa. KpyroBopor azora B mpupone. AMMHUaK, ero (usmyeckue u
XUMHUYECKHUE CBOMCTBA, MOyueHne U npumeHeHue. Conu aMMOHHMS, UX (pu3HuecKue
U XUMHYECKHE CBOICTBA, NpruMeHeHue. KauecTBeHHas peakiiys Ha HOHbBI aMMOHMUSI.
A3oTHas KucioTa, €€ moiaydyeHue, Gpusnueckrue M XMMUYECKUe CBOMCTBa (00IIMEe Kak
IpeCTaBUTEINs Kilacca KUCIOT U crenududeckue). Micnonp3oBaHue HUTPATOB U COJIE
aMMOHHUSI B KauyeCcTBE MHUHEpaIbHBIX YyAOOpeHuH. XHUMHUECKOE 3arpsi3HEHUE
OKpYXaOILEl Cpellbl COEAUHEHUSAMHU a30Ta (KUCIIOTHBIE JOKIM, 3arpsA3HEHUE BO31yXa,
no4Bkl U BoJI0EMOB). Dochop, autoTponHeie Moaudukanuu ¢ocdopa, huznueckue u
xuMmudeckue cpoiictBa. Okcua dochopa (V) u hochopHas kuciaora, Gpusmueckue

11
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U XUMUYECKHE CBOWCTBa, moiydeHue. Vcmonp3oBanue QocdaTtoB B KadecTBE
MUHEPaIbHBIX yI0OPEHUM.

O6mmas xapakrepuctuka neMeHToB [VA-rpynmnsl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTEMEHW  OKHUCICHUSA. YTIEpol, aUIOTPONHble  MOAU(UKAIINH,
pacnpocTpaHeHHE B TpUpojae, (PU3NUECKHE W XUMHUYECKHE CBOWCTBA. AacopOrus.
Kpyrosopot yriepoaa B npupojie. OKCuabl yriiepoaa, ux Gu3nueckrue U XUMUYECKUE
CBOICTBA, JACHCTBUE HA KUBHIC OPTaHU3MBI, TIOJYYCHUE W MPUMEHEHHE. DKOJIOTHICCKUE
npo0seMbl, CBsi3aHHbIE ¢ okcuaoM yriepoaa (IV), rumnoresa rinobaibHOr0 MOTEIICHUS
KJIMMaTa, MApHUKOBBIA 3(P(deKT. YTroibHas KUcCIoTa M €€ coiu, UX (usmyeckue u
XUMHUYECKHE CBOMCTBA, MOJyUeHUE U TpruMeHeHre. KauecTBeHHas peakiysi Ha KapOooHaTt-
noHbl. Mcnonp3oBaHue KapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIIUIEHHOCTH U CEJIBCKOM
XO3SIUCTBE.

[TepBoHavyaIbHBIE TIOHATHS OO0 OPTaHWMYECKHX BEIIECTBAX KaK O COCIWHCHUSIX
yraepoja (MeTaH, 3TaH, HTWICH, alleTUJICH, 3TAHOJ, TJIMIEPUH, YKCYCHAash KHCIIOTA).
[TpupoHbIE HCTOYHUKH YTIIEBOIOPOIOB (YTOJb, TPUPOIHBIN a3, HEPTH), MPOAYKTHI UX
nepepadboTku (0EH3MH), UX POJIb B OBITY M MPOMBITIUICHHOCTH. [IOHSITHE O OMOJIOTHYECKH
BKHBIX BEIIECTBAaX: >KHMpaxX, OeiKax, YIJIeBOJaxX — M MX POJU B KU3HHU UEJOBEKA.
MartepuabHOE €AMHCTBO OPTAaHUUYECKUX U HEOPTAaHUIECKUX COSTUHEHUH.

Kpemnuii, ero ¢usndeckue U XMMUYECKUE CBOMCTBA, MOJYYCHUE U MPUMEHEHUE.
Coenunenust kpemHusi B npupoje. O6uume npeacrtapieHust o0 okcuae kpemuus (IV) u
KpeMHueBoi kuciore. CUIUMKATHI, UX HCIOIb30BaHHUE B OBITY, B MPOMBIILICHHOCTH.
Baxneiiiime cTpouTeNnbHbIE MaTEpHalbl: KepaMHKa, CTEKJIO, IIEMEHT, OEeTOH,
xene300eToH. [Ipobiembl 06€30MacHOr0 MCMOJIb30BAHUSI CTPOMUTENIBHBIX MATEpUAsIOB
B IIOBCEIHEBHOU JKU3HM.

Xumuyeckui sKkcnepumenm:

M3yuyeHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB, CBONCTB COJSHONW KHCIIOTHI,
IPOBEJCHNE KaueCTBEHHBIX PEaKIMi Ha XJIOPHUA-WOHBI M HAONIOJCHHWE NMPU3HAKOB HUX
IPOTEKaHUs, OIBITHI, OTpaXkarouiue (pU3nueckrue U XUMUYECKHUEe CBOMCTBA raJIoT€HOB U
UX COEIWHEHHH (BO3MOXXHO HCIIOJIb30BAHHE BUICOMATEPUATIOB), O3HAKOMJICHUE
Cc oOpa3iamMu XJOpUIOB (TaJOTEHUIOB), O3HAKOMJIEHHME ¢ oOpaslamMu cepbl u €
COEJIMHEHUSAMH (BO3MOXHO MCIOJIb30BAaHUE BHIEOMATEPHANIOB), HAOIIOJEHUE Mpoliecca
OoOyTJIMBaHMS caxapa MoJ IEUCTBUEM KOHIIEHTPUPOBAHHOW CEPHOW KUCIIOTHI, U3yUEHUE
XUMUYECKUX CBOWCTB pa30aBIIEHHON CEpPHOM KHUCJIOTHI, MPOBECHHUE KAaYeCTBEHHOU
peakiuu Ha Cynb(paT-uOH U HaOJIOJIEHUE MpU3HAKa €€ MPOTEKaHUs, O3HAKOMIICHHE
¢ (dusuueckuMHu cBocTBaMH a30Ta, Qochopa MW HUX COeAUHCHHH (BO3MOXKHO
UCIIOJIb30BAaHUE BUAEOMATEPUAJIOB), 00Opa3liaMH a30THBIX U (POCPOPHBIX yIOOpEHUH,
noJiyueHue, coOMpaHue, pacrno3HaBaHWE M U3YYEHUE CBOMCTB aMMHUaKa, MPOBEICHUE
KayeCTBEHHBIX pEaklUUi Ha MOH aMMOHUSA U (hochaT-MOH U U3yuEHUE NPU3HAKOB HUX
IIPOTEKAHUs, B3aUMOJCHUCTBUE KOHLUECHTPUPOBAHHOW a30THOM KHUCIOTBI C MEIBIO
(BO3MO>XHO HCHOJB30BAHUE BUICOMATEPHUATIOB), U3YUEHUE MOJEJIEH KPUCTAIUIMYECKUX
pemérok anmasa, rpadura, ¢yuiepeHa, 03HAKOMJIEHHE C MPOLIECCOM aaCcOpOIUH
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PAaCTBOPEHHBIX BEUIECTB AKTMBUPOBAHHBIM YIIEM M YCTPOMCTBOM IIPOTHBOIasa,
NOJlyuYEHUe, CcOoOMpaHue, paclo3HaBaHUE W H3YYEHHE CBOICTB YIJIEKHUCIIOTO rasa,
IPOBEJICHUE KAUECTBEHHBIX peakUui Ha KapOOHAaT W CHJIMKAT-UOHBI U M3yYEHHUE
IIPU3HAKOB  MX  NPOTEKaHWs, O3HAKOMIICHHME C  TNPOAYKUHEW  CUIMKATHOU
IIPOMBILJICHHOCTH, pPELICHUE OJKCIEPUMEHTANBHBIX 3aJad 10 Teme «Baxuenne
HEMETAJUIBI U UX COCTUHEHUSY.

MeTaslibl ¥ UX COeIMHEHUSA

OO6mias XxapakTepuCTUKa XMMUYECKHX JJIEMEHTOB — METAJUIOB Ha OCHOBAaHHUM MX
nojiokeHus B Ilepuonnueckor cucreme xumudeckux sneMeHnToB .M. MenaeneeBa u

cTpoeHusi aToMoB. CTpoeHHEe METaJIOB. MeTainueckas CBsI3b U METaJUTMYecKas
KpUCTaJUIMYECKasg pemeTka. DJIEKTPOXMMUYECKUM psii  HANpsSHKEHUH  METaJUIoB.
du3nYecKre U XUMUIECKHE CBOKMCTBA MeTa/IOB. O01IHe CrocoObl MOTyYeHHUST METAIIIOB.
[ToHsiTHE O KOPPO3UU METAIIIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CruiaBbl
(ctanp, 4yryH, JIOPATIOMUAHUN, OpOH3a) U UX PUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie MeTampl: MOJOXKEHHE B IleproaMYecKOW CHCTEME XUMHYECKHX
anemeHToB J[.MI. MennaeneeBa, CTpoeHME HX aTOMOB, HaxXOXICHHUE B IPUPOJE.
duznyeckre W XMMUYECKHE CBOMCTBAa (Ha mpumepe Hatpusi U Kanus). OKCUIbl U
TUJIPOKCUIBI HATPUA U Kanusl. [ [puMeHeHne meI0UHbIX METANIOB U X COCTMHEHUM.

[I{er0yHO3€MENBbHBIE METAIUIBI MArHUK M KaJbIUU: NoJI0OkeHNE B [leproanueckoit
cucTeMe XuMu4eckux aneMeHToB [[.1. MenaeneeBa, CTpOEHHUE UX aTOMOB, HAXOKJICHUE
B npupoje. Ou3znueckue U XUMUYECKHME CBOMCTBA MarHusi W Kaiblus. Baxueumue
COCIMHEHUs Kbl (OKCHUJ, THUAPOKCHUI, coju). JKECTKOCTh BOABI U CIOCOOBI €€
YCTpPaHEHUS.

AnroMuHUNA: TIoNOXKeHUE B llepmogmyeckoll cuCTEME XUMHUYECKHX 3JIEMEHTOB
.. MenneneeBa, CTpOEHHME aroMa, HAXOXKICHHE B Ipupone. Puznueckne u
XUMHUYECKHME CBOWCTBA aMIOMUHHUA. AMQOTEpHBIE CBONCTBA OKCHJIA U THUIAPOKCH]A
ATIOMUHHSL.

Kenezo: mosoxxkenue B Ilepuoamyeckor cuCTEME€  XUMHYECKHUX  DJIEMEHTOB
JA.WN. MenneneeBa, CTpoeHME aroMa, HaxoxiaecHWe B npupone. dDusnueckue u
XUMHYECKHE CBOMCTBA xkee3a. OKCHIbl, THApOoKcHu bl U coiu xxenesa (11) u xxenesa (1),
MX COCTaB, CBOKMCTBA U MOJyYCHHUE.

Xumuyeckuii 3KCnepumernm:

03HAKOMJICHHE C oOpa3aMy METaJlJIOB M CIUIABOB, MX (DH3WYESCKUMHU CBOMCTBAMHU,
U3y4eHUE  pe3yJbTaTOB  KOPPO3UU  METAJIOB  (BO3MOXKHO  HCIIOJIH30BaHUE
BHUJICOMATEPUAIIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCUA KAJIBIIUS U HATPUSI C BOJOU
(BO3MOIKHO HCIIOJIb30BAaHHUE BUACOMATEPHAJIOB), UCCISAOBAHNE CBOMCTB KECTKOM BOIBI,
IpoIiecca TOpeHus kKeje3a B KUCI0po/ie (BOZMOXKHO UCIIOIb30BaHUE BUIEOMATEPHAIIOB),
MIPU3HAKOB MPOTEKAHNS KaYeCTBEHHBIX PEaKIIMii Ha MOHBI (MarHus, KaJIbIIHs, aTFOMUHUS,
nuHka, xene3a (II) u xeneza (IIl), menu (II), HaGmromeHre U omucaHue MPOIECCOB
OKpaIllMBaHMS IIAMCHH MOHAMU HATPUS, KU M KaJIbIHs (BO3MOXKHO MCIIOJb30BaHHE
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BUJICOMATEPHUAIIOB), UCCIeNOBaHNE amM(pOTEPHBIX CBOMCTB THUAPOKCHIA ATIOMHUHHUS W
TUJIPOKCUIA IHWHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3aJad Mo Teme «BaxHeuine
METAJUIBI U UX COCTUHEHUS.

XUMHA U OKPYKAOUIAS cCpeaa

BemecTtsa u Marepuansl B IIOBCEAHEBHOW JKM3HHM 4YellOBeKa. besomacHoe
UCIIOJIb30BaHUE BELIECTB M XUMHUYECKMX peakuuil B ObiTy. [lepBas momours npu
XUMHUYECKUX 0XKOTax U OTPaBICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpyXarolled cpelapl (HpenenbHas AOIMycTUMast
KoHIeHTpauus: BemecTB (manee — IIJIK). Posnp Xumum B pelieHHH SKOIOTMUECKHUX
npooIieM.

Xumuueckui 3Kcnepumenm:
M3yuyeHHe oOpa3loB MaTepuanoB (CTEKJIO, CIUIaBbl METAaJIOB, MOJUMEpPHbIC
MaTepHabl).

Mesicnpeomemmnule cesa3u

Peanmuzanmss MEXNpeaIMETHBIX CBS3€H NpH HW3YyYeHWH XUMHM B 9 Kiacce
OCYIIECTBIISIETCS Uepe3 UCIIOJIb30BAHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHATUM, TaK
U TIOHATHN, SIBJSIIONIUXCS CHCTEMHBIMH IS OTACIBHBIX IIPEIMETOB E€CTECTBEHHO-
HAy4YHOTO IUKIIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIN (haKT, TUIIOTE3a, 3aKOH, TCOPHS,
aHanu3, CHHTE3, KiaccuuKaIus, TMEPUOJUYHOCTb, HAOIIOJCHUE, SKCIEPUMEHT,
MOJICTUPOBAHUE, W3MEPCHHE, MOJICIb, SBIICHHE, MApPHUKOBBIM A((EKT, TeXHOIOTHS,
MaTepHabl.

®duzuka: martepusi, aToM, JJIEKTPOH, MPOTOH, HEHTPOH, WMOH, HYKJIHJ], WU30TOIbI,
PaIMOaKTUBHOCTh, MOJIEKYNA, JJICKTPUICCKUN 3apsl, MPOBOAHUKHU, TOTYIPOBOIHUKH,
JUDJIEKTPUKH, (POTOIIIEMEHT, BEIIECTBO, T€TI0, 00bEM, arperaTHOe COCTOSIHUE BEIIIECTBA,
ra3, pacTBOp, PacTBOPHUMOCTb, KpHUCTAUIMUECKas pemeETKa, CIUIaBbl, (Qu3ndeckue
BEITUYMHBI, EAUHUIBI HU3MEPEHHS, KOCMHUYECKOE IMPOCTPAHCTBO, IUJIAHETHI, 3BE3MIBI,
Connue.

buonorusa: ¢dortocunTe3, npixanue, Ounocdepa, sKocHCTEMa, MHUHEPATbHBIC
yI0OpEeHHS, MUKPOIJIEMEHTHI, MAaKPOIJIEMEHTHI, MUTATEILHBIC BEIIECTRA.

['eorpadusi: atmocdepa, ruapochepa, MUHEpaNbl, TOPHBIE MOPOJBI, IMOJIE3HBIE
MCKOIIaeMbI€, TOTIUBO, BOJHBIC PECYPCHI.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMIHOCTHBIC PE3yNIbTaThl OCBOCHHS IIPOrPAaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHuUs
JOCTHTAIOTCSI B XOA€¢ OOYy4YeHHS XUMHUW B EIUHCTBE YYCOHOW M BOCHUTATEIHHOU
JEATECILHOCTH B COOTBETCTBUH C TPAJIUIIMOHHBIMH POCCUHCKUMU COIIMOKYJIBTYPHBIMU U
JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, PUHSATHIMH B 00IIIECTBE IPaBUIAMH U HOPMaMU
MOBEICHUS M CITOCOOCTBYIOT IIPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS M COITUATN3AIIAN
oOydJarommxcs.

JInuHocTHbIE PE3yJIBTATHI OTpa)xaroT TOTOBHOCThH O0yJaroIIXCs
PYKOBOJICTBOBATbCS CHUCTEMOM MO3WTHUBHBIX IIEHHOCTHBIX OPHUEHTAIIMN M pacIIUupEeHUE
OIIbITA JIEITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) NnaTPpHOTHYECKOT0 BOCITUTAHMS:

LIEHHOCTHOTO OTHOUIEHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY U
HAay4YHOMY HACJICUIO, IOHNMAaHHNs 3HAYEHUSI XMMUYECKON HAyKH B )KU3HU COBPEMEHHOT'O
o0miecTBa, CHOCOOHOCTH BJIaAETh JIOCTOBEpHOM uHpoOpManueil o0 MepeaoBbIX
JOCTHXKEHHUSIX M OTKPBITHSIX MUPOBOM M OTE€YECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTHU
B HAy4YHBIX 3HaHUSIX 00 yCTpOICTBE MUpa U OOILECTBA;

2) TPasKAAHCKOT0 BOCIIUTAHMSA:

MPEACTABICHUS O COLIMAJIBHBIX HOPMaX M MPAaBUJIAX MEXIMYHOCTHBIX OTHOIICHHM
B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO MOJIE3HOM, yueOHO-
UCCJIENOBATENBCKOW, TBOPYECKOM M JAPYIMX BHMJAAX JEATEIBHOCTH, TOTOBHOCTH
K pa3HOOOpa3HOW COBMECTHOM JI€ATEIbHOCTM TPH  BBIIOJIHEHUM  YYEOHBIX,
MO03HABATEJIbHBIX 33/]1a4, BHIIOJHEHUH XUMUYECKUX IKCIIEPUMEHTOB, CO3JaHUHN Y4eOHBIX
IIPOEKTOB, CTPEMJIEHUS K B3aUMOIIOHMMAHHMIO M B3aWMOIIOMOIIM B IIPOLIECCE 3TOM
y4eOHOU JesTeNbHOCTH, TOTOBHOCTU OLIEHUBATH CBOE MOBEICHHE M TMOCTYNKH CBOUX
TOBAapMIEd C IO3WLIHWHA HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HaHHUS
MOCJEACTBUN IMOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHUSI:

MHUPOBO33PDEHUYCCKHE TPEACTABICHHS O BEIIECTBE M XUMHUYECKOW peakIiln,
COOTBETCTBYIOIME COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH M COCTABJIIOLINE OCHOBY
IUIS TIOHUMAaHMs CYI[HOCTH HAy4yHOW KapTHHBI MHpa, MPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHSI TPUPOJIbI, B3aUMOCBS3SX YeJIOBEKa C MPUPOIHOMN CpeoH,
O POJIM XMMHUH B MO3HAHUH ITHX 3aKOHOMEPHOCTEHA;

MI03HABaTEIbHBIE MOTUBBI, HAIIPABJICHHBIE HA TOTyYeHNUE HOBBIX 3HAHUH 110 XMMHHU,
HEOOXOAUMBIE 1151 OOBICHCHHS HAOII0AaEMBIX IMPOLIECCOB U SIBICHHUM, TO3HABATEILHOM,
UH(POPMAIIMOHHON M YMTATEILCKOM KYJIBTYPhI, B TOM YHCJI€ HABBIKOB CAMOCTOSATEIIbHOM
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paboThI C yueOHBIMU TEKCTAMH, CITPABOYHOM JTUTEPATYPOH, TOCTYITHBIMU TEXHUYECKUMU
CpeacTBaMU UH(POPMAIIMOHHBIX TEXHOJIOTUH;

UHTEpEC K 00yUEHUIO U IO3HAHUIO, JTIF0O03HATENBHOCTh, TOTOBHOCTD U CIIOCOOHOCTH
K caM000pa30BaHUIO, IPOEKTHOM U HCCIIEI0BATEIbCKON IEATENBHOCTH, K OCO3HAHHOMY
BBIOOPY HAIIPaBJIEHHOCTH U YPOBHS OOy4YEeHHS B AAJIbHEUILIEM;

4) ¢popmupoBaHus KYJIbTYPHI 310POBBSI:

OCO3HaHUE IIEHHOCTH KU3HH, OTBETCTBEHHOI'O OTHOIIECHUS K CBOEMY 3/10POBbIO,
YCTaHOBKH Ha 3/10pOBbI 00pa3 )KU3HU, OCO3HAHUE MOCIEICTBUN U HENPUATHE BPEAHBIX
OpUBBIYCK (YyHOTpEeONEHUST alKOrojsl, HApPKOTUKOB, KYpEHHsA), HEOOXOAUMOCTH
COOMIOIEHNs NpaBUi OE30MAaCHOCTH MpPU OOpAIlEHUH C XMMHUYECKUMH BELIECTBAMU
B OBITY M peabHOMN KHU3HU;

5) Tpy/A0BOI0o BOCTIMTAHUS :

HHTEPEC K MPAKTUYECKOMY H3YYEHHIO MpodecCHii W TpyAa pasiudyHOro poja,
yYBaKEHUE K TPYAy M pe3yjbTaTaM TPYAOBOH AESATEIBHOCTH, B TOM YHCJE Ha OCHOBE
NPUMEHCHHS MPEIMETHBIX 3HAHUN 10 XMMHH, OCO3HAHHBIA BBHIOOD WHIAMBHIYaIbHON
TPAeKTOPUHU MPOJOLKEHUS O00pa3oBaHMsA C YYETOM JIMYHOCTHBIX HHTEPECOB M
CIIOCOOHOCTH K XHWMHH, OOINECTBCHHBIX HHTEPECOB M MOTPEOHOCTEH, yCIemrHON
popeCCHOHATBHON JEATEILHOCTH M Pa3BUTHS HEOOXOAMMBIX YMEHHH, TOTOBHOCTB
aJlalITUPOBATHCS B MPOPECCUOHANBHOU CPeEJIe;

6) IK0JI0THYECKOr0 BOCIIUTAHUS:

AKOJIOTUYECKHU 11eJIeCO00pa3HOE OTHOIIEHHE K MPUPOJE KaK HCTOYHUKY KU3ZHH
Ha 3emJle, OCHOBE €€ CYIIECTBOBAaHHUS, IOHUMAaHHUE [IEHHOCTH 30POBOr0 U 0€30MacHOTO
oOpaza JKHU3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (QU3UYECKOMY U
NICUXUYECKOMY 370pPOBbIO, OCO3HAHHE ILIEHHOCTH COOJIOACHUS MpaBUI O€30MacHOro
NOBEAECHUS MpU PaboTe C BEILIECTBAMMU, & TAKKE B CUTYalUAX, YTPOKAIOIINUX 30POBBIO U
JKU3HU JIIOIEH;

CIOCOOHOCTH TPUMEHATh 3HAHUS, TMOJy4yaeMble TMpPU HU3YYEHUU XUMUH,
JUISL PEIIEHUS 3a/1a4, CBSI3aHHBIX C OKPYKAOUIEH MPUPOIHONU CPENOM, ISl MOBBILICHUS
YPOBHSI 3KOJIOTUYECKON KYJIbTYpPbl, OCO3HAHUSA TJI00ATILHOTO XapaKTepa 3KOJOTUYECKHUX
npobsieM W myTell HMX peleHUs MOCPEICTBOM METOAOB XHMHH, 3KOJIOTMYECKOTO
MBIILJICHUS, YMEHUS PYKOBOACTBOBAaThCA UM B MO3HABATEIbHOW, KOMMYHUKATUBHON U
COLMAJIBHOM ITPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATBI

B COCTaBe METanpeaIMETHBIX pe3yJIbTaTOB BBIJICIIAIOT 3HAYMMBbIC
JuTst (GOPMHUPOBAHMSI MUPOBO33PEHUS OOIICHAYYHBIC TTOHATHS (3aKOH, TEOPUS, IPUHITHII,
rumnoresa, GpakT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U APYTOE.), KOTOPHIE HCIOIB3YIOTCS
B €CTECTBEHHO-HAYUYHBIX YUEOHBIX IIPEAMETAX U MO3BOJISIOT HA OCHOBE 3HAHUM U3 ITUX
npeaMeToB (HOPMHUPOBATH TMPEACTABICHUE O IIEJIOCTHOM HAy4YHOW KapTHHE MHPA,
U YHUBEpcajbHble yueOHbIe AeiCTBUS (IT03HABATENIbHbIC, KOMMYHHKATUBHBIE,

16



denepanbHas padouas mporpamma | Xumust. 8-9 kiacchl (0a30BbIi YPOBEHB)

pEryJIATUBHBIE), KOTOpBIE 00ecCIeuynBarOT dbopmupoBaHue TOTOBHOCTH
K CaMOCTOSITEJIbHOMY IJTAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHON ACSITEIbHOCTH.

Ilo3naBare/ibHbIe YHUBEpPCAJbHbIE Y4eOHbIE JelCTBUS
Ba3oBble Jornueckue aedcTBUA:

YMEHUS HCHOJIb30BaTh MPUEMBI JJOTUYECKOTO MBIIUIEHUS PU OCBOCHUW 3HAHUWNA:
pPacKphIBaTh CMBICIT XUMUYECKUX TOHSATHUN (BBIICNATh MX XapaKTEpHbIC MPH3HAKH,
yCTaHaBJIMBAaTh B3aUMOCBSI3b C JIPYTUMH TIOHSATHUSAMH), HCMOJIb30BATh IOHSATHS
JUIsl OOBSICHEHUS OTACIBHBIX (DAKTOB M SIBICHUH, BHIOMpATh OCHOBAHHUS WU KPHUTEPUU
JUIS KJacCH(PUKAIMM XUMHUUYECKHUX BEIISCTB M XHMHUUYECKUX pEeaKIuid, YCTaHaBIUBATh
MPUYUHHO-CJICICTBEHHBIC CBSI3M MEXITYy OOBEKTaMH HW3YYCHHS, CTPOUTH JIOTUYECKUE
paccyxneHus (MHIYKTUBHBIC, IEAyKTUBHBIC, 110 AaHAJIOTWH), JieJlaThb BBIBOJBI U
3aKJIIOUCHUS;

YMEHHE TIPUMEHSITh B TIpoIlecCe€ TMO3HAHUS TOHATUS (IPEAMETHBIE U
METanpeIMETHbIC), CUMBOJUYECKHE (3HAKOBBIE) MOJEIH, HCIIOJIb3yeMble B XHUMHH,
npeoOpa3oBbIBATh IIMPOKO NPUMEHSEMbIE B XHUMHH MOJEIbHBIE MPEICTABICHUS —
XUMHUUYECKUH 3HaK (CUMBOJI DJIEMEHTA), XUMHUUYECKas popMysia U ypaBHEHUE XUMUYECKON
peakIuyu — MPU PEIICHUH y4eOHO-TM03HABATENIbHBIX 3a7a4, C YIETOM ITHUX MOJACIBHBIX
MPEJICTABJICHUIN BBISBISITh U XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKU H3Y4aeMBbIX
OOBEKTOB — XHMHYECKHX BEIICCTB M XHUMHUYECKHX PEaKIHK, BBISABIATH OOIIHE
3aKOHOMEPHOCTH, NPUYUHHO-CIEACTBEHHBIC CBA3M W MPOTHBOPEUYUS B HU3YyYAEMBIX
rpoueccax v sIBICHUSX.

Bba3oBble uccienoBare/bCKue 1eMCTBUSA:

YMEHHUE UCIOJb30BaTh TOCTABJICHHBIE BOIMPOCH B KA4€CTBE MHCTPYMEHTA
MO3HAHHUA, & TaKK€ B KauyeCTBE OCHOBBI JIJIi (DOPMHUPOBAHMS THUIIOTE3BI MO MPOBEPKE
IIPaBUJIIbHOCTH BBICKA3bIBAEMBIX CYXKJICHUU;

npuOOpETeHHe ONbITa 10 IUIAHUPOBAHUIO, OPTraHU3allMd U  TMPOBEJCHUIO
YYEHHUYECKHUX IKCIIEPUMEHTOB, YMEHHE HAOII0AaTh 3a X0JI0M MPOIEcca, CAMOCTOSITEILHO
MIPOTHO3UPOBATH €0 Pe3yabTaT, HOPMYTUPOBATH 000OIIECHUS U BBIBOJIBI 110 pe3yiIbTaTam
MPOBENEHHOTO OMbITA, UCCIIEIOBAHUS, COCTABIATh OTUET O MPOIETAHHOM padoTe.

Pab6ora ¢ unpopmanueii:

YMEHHE BBIOUPATH, AHATU3UPOBATH U HHTEPIIPETUPOBATH UH(POPMAITUIO PA3TIUUHBIX
BUJIOB U (OpM TMpeACTaBICHHs, TMOJyd4aeMyl0 W3 pPa3HbIX HCTOYHUKOB (HAYIHO-
MONyJISIpHAsT JTUTEpaTypa XUMHYECKOTO COJEepKaHHUs, CIPABOYHBIC MOCOOUS, PECypChl
NHTepHeTa), KpUTUYECKHM  OIICHHMBATh  MPOTUBOPEUMBYID M  HEIOCTOBEPHYIO
uH(bOpMaIHIO;

yMEHHUE TMPUMEHSTh pa3JIMuHble METOAbl M 3ampoChl TMPU TOUCKE U OTOOpE
nH(OPMAITUU U COOTBETCTBYIOIINX JIAHHBIX, HEOOXOMMBIX JIJIS1 BHITIOJTHEHHS YICOHBIX U
MO3HABATENbHBIX 3a/1ad OMPEJSNIEHHOrO0 THUIAa, NPUOOPETeHHE OmNbiTa B 00JACTH
WCITOJIb30BaHUSI MH(POPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHM, OBIJIQJICHUE
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KYJbTYpOW aKTUBHOT'O UCITOJIb30BaHUSI PA3JIMUHBIX IOMCKOBBIX CUCTEM, CAMOCTOSITEIBLHO
BBEIOMPATh ONTUMAIBHYIO (GOpMY TMpEACTaBICHHUS HHPOPMAIMK W WIUTIOCTPUPOBATH
perraeMbIe 3a/1a91 HECTIOKHBIMU CXEMaMU, AuarpaMMaM, IpyrumMu (popmamu rpaduku
1 UX KOMOMHAIIHSIMU,

YyMEHHUE HCIOJB30BaTh MW  aHAJIM3UPOBATH B  Mpolecce ydyeOHOM U
HCCIIEIOBATENIbCKON  JICSITEIPHOCTH HMHGOPMAIIUI0 O BJIUSHUM IMPOMBIIUICHHOCTH,
CEJILCKOTO XO3SIIICTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY KAIOIIEH MPUPOAHOU CPEJIbI.

KomMMmyHUKaTHBHBIE YHUBepPCAJbHbIEe yuyeOHbIE JeiCTBUSA:

yMEHHUE 3aJlaBaTh BOMPOCHI (B XO0j€ auanora U (WiM) JTUCKYCCHUU) MO CYIIECTBY
o0cyx/1aeMoi TeMbl, POPMYJIUPOBATH CBOU MPEJIOKEHUSI OTHOCUTENIBHO BBITIOJIHEHUS
MPEIIOKEHHON 3a/1a4u;

MPUOOPETEHUE OIbITa TMPE3CHTAMN PE3yIbTATOB BBIOJTHCHUS XUMHUYECKOTO
sKcrepuMeHTa (J1abopaTOpPHOTO OIbITa, JTAOOPATOPHOM pPabOThl MO UCCIEAOBAHUIO
CBOICTB BEILIECTB, Y4EOHOIO MTPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMHU I[IO3HABATEIBHOU U
UCCIIEIOBATENLCKON JIEATEIHHOCTH MPH PEIICHUH BO3HUKAIOIIUX MPOoOJieM Ha OCHOBE
yu€Ta OOIIMX MHTEPECOB U COTJIACOBaHUS MO3ULIMK (0OCYXJIeHHs, OOMEH MHEHUSIMH,
«MO3TOBBIE TITYPMbI», KOOPJIUHAIIAS COBMECTHBIX NEHCTBHM, ONPEIeICHUE KPUTEPUCB
IO OI[EHKE Ka4eCTBa BBHIMOJIHEHHOU padOThHI U IPYTHUE);

PerynsiTuBHbIe yHUBepCaJbHbIe yueOHbIE JACHCTBHS:

YMEHHUE CaMOCTOSITEILHO OINPEACNSATh eI  JICITEIbHOCTH, IUJIAHHUPOBATh,
OCYIIECTBJISATh, KOHTPOJMPOBATH M TIPHU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSATEeIbHOCTh, BBIOUpaATh Haubosiee 3(PEeKTUBHBIE CMOCOOBI peIIeHUs Y4eOHBIX H
MO3HABATENbHBIX  3aJlay, CaMOCTOSITEJIbHO COCTaBISATb WM  KOPPEKTHUPOBATh
MPEJIOKEHHBIM aJITOPUTM JIEMCTBUM MPU BBINOJHEHUU 33JaHUN C YYETOM IOITYYCHUS
HOBBIX 3HAHUN 00 H3y4aeMbIX OOBEKTAaX — BEIIECTBAX U PEAKIMsIX, OICHUBATH
COOTBETCTBHE IOJYYEHHOTO pe3yJibTaTa 3asBICHHON LEIU, YMEHUE HUCIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, TPEJIaracMbl€ B YCIOBUM 33 IaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpenMeTHBIX pe3ysbTaTOB MO OCBOCHHUIO 00S3aTEIbHOTO COJEp)KaHus,
YCTaHOBJIGHHOTO JaHHOM (enepanbHON pabodeil mporpaMMOM, BBIJICISIOT: OCBOCHHBIC
OOy4YarONIMMHUCSl HAay4YHbIC 3HAHUS, YMEHUS M CHOCOOBI JEHCTBUM, creuuduueckue
JUIsL TIpEAMETHON obnactu «XuMus», BUABL ACATENBHOCTA MO TMOJIYYEHUIO HOBOIO
3HAHMS, €r0 UHTEPIPETALNHU, TPEOOPa30BaHUIO U MPUMEHEHHUIO B PA3IMYHbIX YUEOHBIX
Y HOBBIX CUTYAaIIUsX.

K konmy oOyueHuss B 8 KJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH y 00YHAIOLIUXCSl YMEHUI:
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pacKpbIBaTh CMBICII OCHOBHBIX XMUMHUYECKHX TMOHATHI: aTOM, MOJEKYJa,
XUMHUYECKUN 3JIEMEHT, IIPOCTOE BEIIECTBO, CJI0KHOE BEUIECTBO, CMECh (OJHOPOJHAS U
HEOJIHOpPOJ/IHAsA), BAJIEHTHOCTb, OTHOCHUTEIbHAs AaTOMHas M MOJIEKYJIsIpHas Macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBasi JOJI1 XUMHUYECKOrO 3JIEMEHTa
B COCIMHEHUHU, MOJSPHbIA OOBEM, OKCHJ, KHUCJIOTA, OCHOBAaHUE, COJb,
AIIEKTPOOTPHUIIATETILHOCTh, CTETIEHb OKUCIICHUS, XUMUYECKasl peaKius, KiacCupuKanus
pEeaKlnii: peaKMi COCINHEHUS, PEAKIIUH PA3JI0KEHUS, PEAKIUN 3aMELICHHS, pEaKIu1
oOMeHa, 3K30- ¥ SHIOTEPMHUUECKHUE PEAKINH, TEIUIOBOM 3((EKT peakuuu, 11po aToMa,
AJIIEKTPOHHBIN CIIOM aTroma, aToMHas OpOUTallb, paguyC aTomMa, XUMHUYECKas CBA3b,
NOJISIpHAsE M HEIOJISIPHAsT KOBAJIEHTHAs CBsA3b, MOHHAs CBA3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBas J0Ji BellecTBa (IMPOLIEHTHAs] KOHIIEHTPALIMsI) B paCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX IIOHATHNA U IIPUMEHSTH 3TH
MOHATHUS TP OMKUCAHUU BEIIECTB U UX MPEBPALLECHUN;

UCIOJb30BaTh XMMHUYECKYI0 CHUMBOJIUKY JUIsI COCTaBJI€HHsSI (OpMyJ BEUIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

OTIpPE/EIATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCTUHEHUSX, CTEIIECHb
OKHCIJIEHUSI DJIEMEHTOB B OWHApHBIX COCAMHEHMSAX, NPHUHAJJICKHOCTh BEIIECTB
K ONpenen€éHHOMY KiacCy CO€IMHEHUW 1o ¢GopMmysiaMm, BHJI XHMHYECKOW CBA3M
(KoBaJIGHTHas! 1 MOHHAs1) B HEOPraHUYECKUX COCTUHEHUSX;

packpbiBath cMbIch [lepuoanueckoro 3akona J[.M. MeHeneeBa: 1eMOHCTPHUPOBATH
NOHUMAHUE MEPUOAUYECKON 3aBUCHMOCTH CBOMCTB XHMHYECKHX 3JIEMEHTOB OT HX
nosiokeHuss B lleprogudeckoil cuCTEME, 3aKOHOB COXPAHEHHMS MacChl BEILIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOTO YUEHUs, 3aKOHa ABOTapo;

ONMKCHIBATh W XapaKTepu3oBaTh TabmMuHyro (opmy lleprmonnueckoit cucTembl
XUMHUYECKUX 3JIEMEHTOB: Pa3jinyaTh MOHATHS «TJaBHas MOArpymnmna (A-rpymnmna)» u
«roboynast moarpynmna (b-rpymma)», Manble ¥ OOJbIIME MEPUONbI, COOTHOCHUTH
0003HaueHusl, KOTOpble UMEIOTCsl B Tabmuue «llepuonnueckas cucteMa XUMUYECKUX
anemeHToB J[.MI. MenneneeBa» C 4YMCIOBBIMM XAPAKTEPUCTUKAMU CTPOEHHUS aTOMOB
XUMHUYECKUX OJJIEMEHTOB (COCTaB U 3apsan sapa, oOIee YHuCI0 DSJIEKTPOHOB U
pacnpeiesieHue X MO 3JIEKTPOHHBIM CJIOSIM);

KJIaCCU(PUIIMPOBATh  XMMHYECKUE  DJIEMEHThI, HEOPraHWYEeCKHe BEUIECTBA,
XUMHUYECKHE peakiuu (M0 4YHUCIy M COCTaBy YYAaCTBYIOIIMX B PEaKUUU BEUIECTB,
1o TerI0BoMYy 3P heEKTy);

XapaKTepru30BaTh (OMUCHIBATH) OOIIME XUMHUYECKUE CBOMCTBA BEIIECTB PAa3IMYHBIX
KJIACCOB,  MOATBEPXKAAas  ONMCAaHWE NPUMEPAMH  MOJIEKYJSIPHBIX  ypaBHEHUI
COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIINIA;

IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX KaYECTBEHHOI'O COCTaBa,
BO3MOYKHOCTH NPOTEKAHNUS XUMUYECKHUX MPEBPALLEHUIN B Pa3IUYHbIX YCIOBUSX;

BBIYMCIIITH OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJIIDHYKO MAacChl BEIIECTB,
MacCOBYIO JIOJIO0 XMMHYECKOTO 3JeMeHTa 1Mo (opMyse COEIUHEHUS], MAaCCOBYIO JOJIO
BEILECTBA B PACTBOPE, IPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM PEaKIIVH;
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MIPUMEHSITH OCHOBHBIE ONEPALIMU MBICIUTEIBHOMN AESITETbHOCTH — aHAIU3 U CUHTE3,
CpaBHEHHUE, 0000IIeHre, CUCTEMATU3AIINIO, KIacCU(UKAIINIO, BBISIBJICHUE MPUYUHHO-
CJICICTBEHHBIX CBS3€H — JIJI1 M3Y4YEHHUS CBOMCTB BEIIECTB M XUMHUYECKUX PEaKIIHi,
€CTECTBEHHO-HAYUYHbIC METO/bI TTO3HAHUS — HAOIIOACHUE, U3MEPEHHE, MOACIUPOBAHUE,
HKCIIEPUMEHT (peasibHbII U MBICIICHHBIN);

ClieloBaTh MPaBWJIAM IOJIb30BAHUS XUMHUYECKOW TMOCYJOM W J1abopaTOpHBIM
o0OpyZOBaHUEM, a TAaKXE TPaBWIAM OOpaIleHUs C BEMIECTBAMH B COOTBETCTBUU
C MHCTPYKIIMSIMU T10 BBITIOJIHEHHUIO J1a00PATOPHBIX XUMUYECKUX OMBITOB IO MOTYYEHUIO
U CcOOMpaHHIO Ta3000pa3HbIX BEHIECTB (BOAOPOJA U KHUCIOPOJA), MPUTOTOBICHHUIO
PacTBOPOB C ONPEAEIEHHON MAaCCOBOM JOJIEN PACTBOPEHHOTO BEIIECTBA, INIAHUPOBATH U
MPOBOJUTh XUMUYECKHUE DKCIEPUMEHTHI MO PACMO3HABAHMIO PACTBOPOB IEJOUeh U
KHUCJIOT C TTOMOIIbIO HHAUKATOPOB (J1akmyc, (heHonpTanent, METUIIOPAHK U APYTHE).

K xonmy oOyuenuss B 9 Kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTh y O0YHAOIIUXCSI YMEHUIA:

PacCKpbIBaTh CMBICI OCHOBHBIX XUMAYECKUX MOHATUN: XUMAYECKUH AJIEMEHT, aTOM,
MOJIEKYJIA, HOH, KATHOH, aHUOH, IPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJICHTHOCTb,
IIEKTPOOTPHULIATENIBHOCTD, CTENEHb OKHCIECHUS, XUMUYECKas PpEeaKkius, XUMHUYECKas
CBS3b, TEIUIOBOM 3(P(EKT peakiH, MOJb, MOJSIPHBIM 00BEM, pacTBOpP, SJIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, AJIEKTPOJIUTHYECKAss AMCCOLMALUs, PEaKUMd HOHHOro OOMeEHa,
KaTajau3aTop, XHMUYECKOE€ paBHOBECHE, OOpaTUMble U HEOOpaTHUMblE peakluH,
OKHCIIUTEIBHO-BOCCTAHOBUTEBHBIE PEAKLIMU, OKUCIIUTEIb, BOCCTAHOBUTENb, OKACIICHHAE
Y BOCCTAHOBJIEHHE, aJUIOTpOmus, aM(pOTEpPHOCTh, XMMHUYECKasi CBs3b (KOBAJICHTHAas,
VOHHAs, METANINYECKas), KPUCTAIUINYECKAsT PEIIETKA, KOPPO3Us METaLIOB, CIUIABBI,
CKOPOCTh XMMHMYECKOM peaKuuu, MpeNesabHO naomyctuMas KoHueHnTpauusa [IJK
BEILIECTBA;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATHI U MPUMEHSATHITU
MOHATHUS TP ONKUCAHUU BEIIECTB U UX MPEBPALLECHUN;

UCIOJb30BaTh XMUMHUYECKYI0 CHMBOJMKY JJIsl COCTaBiieHUS (hOpPMYN BEIIECTB U
YPAaBHEHUM XUMHUUYECKUX PEAKLINM;

ONPENENIATh BANICHTHOCTh W CTENEHb OKHCICHHS XUMHYECKHUX DJIEMEHTOB
B COCIMHEHMUAX DPA3JIUYHOIO COCTaBa, NPUHAUICKHOCTh BEILECTB K OINPEACIEHHOMY
KJIacCy coeAuHeHud no ¢opmyrnam, BUJ XUMUYECKOM CBsI3M (KOBaJ€HTHAs, MOHHAs,
METaJUINYecKasi) B HEOPraHMYECKUX COEAMHEHMSX, 3apsA]l HOHA M0 XHUMHYECKOU
dopMmyre, xapakTep Cpelbl B BOJHBIX pacTBOpax HEOPraHUYECKUX COCAMHEHUH, THI
KPUCTAJUIMYECKON PEIETKM KOHKPETHOTO BEECTBA,

packpbiBath  cMbIici  [lepuonmueckoro  3akona JI.MI. MengeneeBa u
JEMOHCTPUPOBATH €r0 MOHUMAHKE: OMUCHIBATh U XapaKTEepPU30BaTh TAOJIUYHYIO POopMy
[leproguyeckor CHUCTEMBI XUMWUYECKHX OJJIEMEHTOB: pa3jiMyarTh IOHATHUS «TJIaBHAs
noarpymnmna (A-rpynma)» u «mobounas noarpynmna (b-rpymma)y, manbie u Oonbime
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NEPUOAbI, COOTHOCUTh OOO3HAYEHUS, KOTOPhIE MMEIOTCS B MEPUOAMUYECKON TabiuIe,
C YUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB XUMUYECKUX JIEMEHTOB (COCTaB U
3apsn sapa, o0lee YUCIIo 3JIEKTPOHOB U PACIIPEICNICHUE UX IO AJIEKTPOHHBIM CJIOSIM),
OOBSCHATH 00IIIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JIEMEHTOB U UX COSMHEHUN
B IIpejieiaX MaJIbIX IEPUO/I0B U TJIaBHBIX MOATPYIII ¢ Y4ETOM CTPOCHHS KX aTOMOB;
KJIacCU(PUIIUPOBATh  XMUMHUYECKHE  OJEMEHTH, HEOPraHMYECKHEe  BEIleCTBa,
XUMHUYECKHE peakuu (10 YHCIy U COCTAaBy Y4YaCTBYIOIIMX B PEAKUUU BEIIECTB,
1o TEII0BOMY 3¢ (HEKTy, M0 U3BMEHEHHIO CTETICHEN OKUCIICHUS XUMUYECKUX 3JIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATH) OOIIHE U CrICU(PUISCKIE XUMUIECKUE CBOWCTBA
MPOCTBHIX U CJIOXHBIX BEIIECTB, MOJATBEPKIAsi ONMMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX U
VMOHHBIX YPABHEHHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA;

COCTABJISITh YPABHEHHS AJIEKTPOIUTHYECKOM AMCCOLMALMUA KHUCIOT, LIENI0Yel u
COJICH, TIOJIHbIE W COKpAIEHHBIC YpaBHEHUS PEaKluidi MOHHOTO OOMEHa, YpaBHEHMS
peakinii, NOATBEPKAAIOIINX CYIIECTBOBAHUE TEHETHUECKOW CBSI3M MEXAY BEIIECTBAMU
pPa3IMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA MOCPEICTBOM
COCTABJICHHSI SJIEKTPOHHOTO OajaHca 3THX PeaKUuid;

IPOTrHO3UPOBATh CBOKMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHUS, BO3MOXXHOCTH
MPOTEKAHUS XUMUYECKUX MPEBPAIICHUIN B PA3JINYHBIX YCIOBHSIX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAacChl BEILIECTB,
MacCOBYIO JOJK XMMHUYECKOrO 3JIEMEHTa Mo (opMmyse COeIMHEHUS, MaCCOBYIO OO
BEILIECTBA B PACTBOPE, POBOJUTH PACUETHI IO YPABHEHUIO XUMHUUECKON PEAKIINU;

coON0/IaTh TpaBUjia TOJIb30BAHUS XUMHUYECKOM TIOCYJ0M H J1abopaTOpHBIM
o0opy/ioBaHMEM, a TakXe TMpaBuia OOpalleHHus C BEIIeCTBAMH B COOTBETCTBUU
C MHCTPYKIIUSIMU T10 BBITIOJIHEHHUIO J1a00OPATOPHBIX XUMUYECKUX OMBITOB IO MOTYYEHUIO
¥ coOOMpaHUIo ra3000pa3HBIX BEIIECTB (AMMHAKa U YTJIEKUCIIOTO rasa);

MPOBOJIUTh PEAKLMH, MOATBEPKAAONINE KAaYECTBEHHBI COCTaB Pa3jIM4HbIX
BEII[ECTB: PACIO3HABATh OMNBITHBIM NYTEM XJIOPHUA-, OpOMHI-, HOAWA-, KapOOHAT-,
docdart-, cunukar-, cynbQar-, THAPOKCHI-MOHBI, KATUOHBI AMMOHUS U HOHBI U3yYEHHBIX
METAJIJIOB, TPUCYTCTBYIOIIHUE B BOJHBIX pACTBOPaX HEOPIraHUYECKHUX BEILIECTB;

MPUMEHSTh OCHOBHBIE ONEPALIMU MBICIIUTEIIBHON NESITEIbHOCTH — AaHAIN3 U CUHTE3,
CpaBHEHHE, O00O00IIeHHEe, CUCTEMATU3alUI0, BBISIBICHUE MPUYUHHO-CIIEICTBEHHBIX
CBSI3€M — I WU3YYEHHUsS] CBOWCTB BEIIECTB U XHMHUYECKUX PEAKIUN, €CTECTBEHHO-
Hay4YHbIE€ METO/Ibl TO3HAHUS — HAOIOICHUE, U3MEPEHUE, MOJIETTMPOBAHNE, SKCIIEPUMEHT
(peanbHBIN U MBICTIEHHBIN).
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8 KUIIACC
HaumenoBanue
Ne Komnuectso OcHOBHBIE BU/IBI J€ATEIBHOCTH
pa3eiioB U TEM Coneprxanue oOydeHHUs
n/n 4acoB oOy4Jarommxcs
y4eOHOr0 IpeIMeTa
Pa3nen 1. [lepBoHauajibHble XUMHYECKHE TOHSITHS
1.1 | Xumus — BakHad 3) [Ipenmer xumun. Posib XuMuu B :KU3HH PackppiBaTh cMBICIT N3y4aeMBIX IIOHSITUH.
00J1acTh YyeJioBeKa. XMMUs B CUCTEME HaYK. PackpbIBaTh poJsib XUMUU B IPUPOJIE U
€CTECTBO3HAHMUS U Tena u BenjecTBa. GU3NYECKUE CBOMCTBA | JKU3HU Y€I0BEKA, €€ CBA3b C IPYTUMU
MPaKTUYECKOMN BEIIECTB. ATperaTHOe COCTOSIHUE HAayKaMHU.
NEeATENBHOCTH BemecTB. [lonsaTHe 0 MeToax mo3HaHus | Paznuyars yuCThIE BEIECTBA U CMECH;
YeJioBeKa B XUMHUU. YUCThIE BEILIECTBA U CMECH. OJIHOPOJIHbIE U HEOJHOPOIHBIE CMECH.

CnocoObI pa3iesieHus: CMECei.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO C XUMHYECKOM MOCY10M,

C MpaBWJiaMu pabOThI B TaOOPATOPUH U
nprueMaMu 00palieHus ¢ 1a0opaToOpHBIM
000pyTI0BaHUEM.

dusndeckue cBoMcTBa 00pa3IoB
HEOPTaHWYCCKUX BEIIECTB — METAJIOB
¥ HEMETAJIIOB.

CniocoOnI pa3eneHust cMecei
(¢punpTpOBaHME, BEIIAPUBAHUE,
JUCTUIIIALIMSL, XpoMaTorpadusi).

PaznnyaTe u3ndeckre 1 XUMHUECKHE
SIBJICHUSI.

CnenoBath aaropuTMaM MCHOJIb30BaHUS
AKCIIEPUMEHTAJIBHBIX METOJ0B —
HaOII0JICHUS ¥ DKCIIEPUMEHTA.
HaOmronaTh ¥ onuceIBaTh OOBEKTHI

MIpHY MPOBEACHUM IEMOHCTPALIUHI U
J1a00paTOPHBIX OMBITOB MO U3YYEHUIO
(U3UICCKUX CBOMCTB BEIIECTB, CITOCOOOB
pa3ICJICHUS] CMECEU BEIIECTB.
[IpoBOIUTE XUMHUYECKUMN IKCTIEPUMEHT
IIpU pa3JeJeHuU cMecel (Ha mpumepe
OYMCTKHU MMOBAPEHHOM COJIN) B XOJI€
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Jlabopamopnvie onvimol:

N3yuenue u onucanue GU3ndecKux
CBOMCTB 00pa3li0B HEOPTraHUYECKUX
BEILECTB.

N3yyenue cnocoO0B pa3aeseHus cMece
(C MOMOIIIbIO MarHuTA).

Ilpakmuueckue pabomui:

Ne 1. IIpaBuna paboThl B 1abopaTopuu 1
npUEMBI 00palleHus ¢ 1a00paTOPHBIM
000py10BaHUEM.

Ne 2. Paznenenue cmeceit (Ha mpumepe
OYHUCTKHU TIOBAPEHHOW COJIN)

IpaKkTHYecKoi paboThl Ne 2.

CrnenoBaTh NpaBUIIaM MOJIb30BAHUS
XUMHUYECKOH MOCY 101 1 1a00paTOPHBIM
000pyIOBaHUEM, a TaK)Ke MpaBUIaM
oOpallleHus: C XMMUYECKUMHU BELIECTBAMU
B COOTBETCTBHU C HHCTPYKLUEH

IIPY BBIIIOJIHEHUH ITPAKTUYECKON

pabotsr Ne 1.

BricTpauBath pa3BépHyThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha nH(QOpMaIMIO U3 yueOHHKA U
CIIPaBOYHBIX MATEPUAJIOB, TPAMOTHO
WCIIOJIb30BaTh U3YYEHHBIN OHATUNHBIN
anmnapar Kypca XUMHH

1.2.

Bemiectsa n
XUMUYECKUE
peakiuu

15

ATOMBI U MOJIEKYJIBL. XUMUYECKUE
aneMeHThl. CHMBOJIBI XUMHAYECKUX
31neMeHTOB. [IpocThie U CIIOKHbBIE
BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE
y4EeHHUE.

Xumuueckas popmyia. BaneHTHOCTD
aTOMOB XMMUYECKUX IJIEMEHTOB.
3aKOH ITOCTOSTHCTBA COCTABA BELIECTB.
OTHOCHUTENBbHAS. aTOMHAsI Macca.
OTHOCHUTENBbHAS MOJIEKYJISIpHAs Macca.
MaccoBas 1011 XMMUYECKOTO DJIEMEHTA
B COCJJUHEHHUH.

OnpenensiTh MPU3HAKA XUMHUECKUX
peaxiui, yCIOBUS UX MPOTEKAHMSI.
OOBACHATH CYIIHOCTh (PU3UUYECKUX U
XUMUYECKUX SIBJICHUH C TOYKH 3pEHUS
ATOMHO-MOJIEKYJIIPHOT'O YUEHHUS.
KnaccudummpoBars xummuieckue
peakiuu (10 YUCIIy U COCTaBy
pearupyromux u 00pa3yroxcs
BEILIECTB).

CocraBnsath Hopmyibl OMHAPHBIX
BEIIECTB 0 BaJICHTHOCTH U OTIPEAEIATH
BaJICHTHOCTH 110 ()OpMyJiaM BEIIECTB.
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KomnuectBo BemecTBa. Moib. Monsipaas
Macca. BzauMocBsI3b KOJIMUECTBA, MACChI
Y YUCJIa CTPYKTYPHBIX €IUHUIL BEIIECTBA.
Pacuértel o hopmysiaMm XUMUYIECKHUX
COEIMHEHUMN.

Du3NYEeCKUe U XUMUYECKUE SIBIICHUS.
Xumuyeckasi peakius u e€ Mpu3HaKu.
3aKOH COXpPAHEHHUSI MACChl BEIIECTB.
XUMUYECKUE YPABHEHUS.
Krnaccudukaiuys XuMU4eCKUX peakiui
(coenuHeHUs, Pa3I0KEHUS, 3aMEIIICHMUS,
oOMmeHa).

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

dusnyeckrue cBoMcTBa 00pas3IoB
HEOPTaHUYECKUX BEIIECTB — METAJLJIOB U
HEMETAJIOB.

OOpa3sIibl BEIIEeCTB KOJIUYECTBOM | MOJIb.
dusnueckue saBiaeHus (TIaBIeHUE BOCKa,
TastHUE JibJIa, paCTHpPAHHE caxapa

B CTYIIKE, KUTICHUE U KOHJICHCAIIUS
BOJIbI).

XuMuYecKue siBjeHus (TOpeHrne CBeYH,
MIPOKaJIMBaHUE METHOMN TTPOBOJIOKH,
B3aMMO/ICHCTBUE COJIbI UJIU METa

C COJIIHOW KUCJIOTOM).

Hab6nronenune npru3HaKoB MpOTEKAHUS

PaccraBisaTs koahhuLmeHTs!

B YPaBHEHUSIX XUMHUECKHUX PEaKIIUH.
Habmronate 1 onmmceiBaTh 00BEKTHI

IpU MIPOBEICHUH IEMOHCTPAIIUI U
1a00paTOPHBIX OIBITOB.

[TpoBoauTh BEIYKCIEHUS IO (hOpMyIIaM
XUMHUYECKUX COETMHEHUHN U yPaBHEHUSAM
XUMHYECKHUX PEaKIIUM.

[TpuMeHsITh eCTECTBEHHO- HayUHBIE
METO/Ibl TO3HAHUS (B TOM UHCIIE
HaOJII0/ICHUE, MOJICTMPOBAHNUE,
HKCIIEPUMEHT ¥ OCHOBHEBIE OTIEpaIluiU
MBICTUTEIILHON IS TEIbHOCTH
(cpaBHEHME, KIacCU(pUKALIMS)
BricTpanBath pa3BEpHyThIC TUCHMEHHBIE
Y YCTHBIE OTBETHI C OIOPOH

Ha WHGOPMAITUIO U3 YUCOHHKA U
CIPaBOYHBIX MaTEPHAIIOB, IPAMOTHO
WCIIOJIb30BaTh U3YYEHHBIN OHATUNHBIN
anmapar Kypca XUMHUU
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XUMHUYECKUX peaklui (pa3noxeHue
caxapa, B3aMOJICIICTBHE CEpHOU
KHUCJIOTBI C XJIOPUAOM Oapusi, MOTydeHUE
U pasnokenue ruapokcuaa meau (1)
IIPU HarpeBaHUH, B3aUMOJICCTBHUE
xeiesa ¢ pactBopoM coiu meau (11).
OnBITHI, WILTIOCTPUPYIOIINE 3aKOH
COXPaHEHUS MACCHI.

JlabopamopHvie onvimoi:

Co3panue mozened MOIeKyl
(I1apoCTEepIKHEBBIX ).

Onucanue GU3NIECKUX CBOMCTB
00pa3IloB HEOPTaHUUECKUX BEIIECTB —
METAJIJIOB U HEMETAIJIOB.

HaOmronenue ¢puzndeckux (MaaBjieHUEe
BOCKa, TassHUE JIbJa) U XUMHUICCKUX
(ropeHue cBeuH, MPOKATUBAHUE METHOM
MIPOBOJIOKH) SIBJICHUH.

HabGnronenue u onvcanue Npu3HAKOB
MPOTEKAHUSI XUMUYECKUX PEAKITHMA
Pa3HBIX TUIIOB.

Buviuucnenua:

OTHOCHUTEJIbHON MOJIEKYJIIPHON MacChl
BEIIECTB, MOJISIPHOM MacCChI, MACCHI
BEII[ECTB, MACChI U KOJIMUECTBA BEIIECTBA;
MacCOBOH JIOJIM XMMHUYECKOTO dJIeMEHTa
o (opmyIie coenMHEeHMUS;
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I10 YPaBHCHUAM XUMHYCCKHUX peaKuHﬁ:
KOJIM4YCCTBA, MaCChbl BECIIICCTBA

110 U3BCCTHOMY KOJIMICCTBY, MACCC
PCAarcHTOB UJIH IIPOAYKTOB PCAKIINH

Hroro no pazneny

20

Pa3znen 2. BaxkHeliline npeacTaBuTEe M HEOPTaHUYECKUX BellleCTB

2.1

Bosnyx. Kucnopon.
ITonsarue
00 oKkcHuIax

6

Bosnyx — cmeck razos. CoctaB Bo3ayxa.
Kucnopon — a3neMeHT u npocroe
BellecTBO. Haxoxkaenue kuciopoaa

B NIpUPOAC, PU3NUECKHUE U XUMUUECKUE
CBOMCTBa (peakuuu roperusi). OKCHUIbI.
[Ipumenenue kucnopoaa. CriocoObl
MOJTYYEHHUsI KUCIIOPO/ia B JIA0OpaTOPUH U
npoMmbilieHHOCTH. KpyroBopor
Kucaopoaa B mpupoae. O30H —
AUTOTpOIHAs MOAUUKAIIHS KACIOPOaa.
TennoBo# 2PHEeKT XUMUIECKON peaKIvH,
TEPMOXUMHUYECKUE YPAaBHEHMUS, IK30-

Y SHAOTEPMHUYECKHE peaklnu. TOIIuBO:
YTOJIb U METaH. 3arpsi3sHEHHE BO3/IyXa,
YCWICHHE MapHUKOBOTO 3(PdekTa,
pa3pylieHrne 030HOBOTO CIIOSI.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

KauecTBeHHOE omnpeieIeHue CoiepKaHms
KHCJIOPOJA B BO3JIyX€

[Tomy4yenue, cobnpanue, pacro3HaBaHUE

Hcnonp30BaTh XUMUYECKYIO CHMBOJIUKY
JUTSL COCTaBlIeHUs (POpMYIT BEIECTB,
MOJIEKYJISIPHBIX YPABHEHUN XUMUYECKUX
PEAKLHI C yYaCTUEM KHUCJIOPOJA.
XapakTepu3oBarth (ONMKUCHIBATH) COCTAB
BO31TyXa, (DU3NICCKHE U XUMHUICCKUE
CBOMCTBA KHCIIOPO/Ia, CIOCOOBI €T0
MOJIYYCHHUS], TPUMEHEHUE U 3HAUCHHE

B TIPUPOJIC W KU3HH YETIOBEKA.
CpaBHHBATh pEAKIIMN TOPCHUS U
MEJJICHHOTO OKUCIICHUS.

OOBICHATB CYIIHOCTh IKOJIOTUIECKUX
po0sieM, CBSI3aHHBIX C 3arpsi3HEHHEM
BO3/yXa.

CrnenoBaTh mpaBmiiaM 0€30TacHOMN
paboThI B TabOpaToOpuu Mpu
WCITOJIb30BAaHUN XUMHYECKOU TTOCY/IbI U
000pyI0BaHUs, a TAKXKE TIPaBUIaM
oOpallleHHs C TOPIOYMMU BEIIIECTBAMH.
[TnanupoBaTh U OCYIIECTBISATH HA
MPAKTUKE XUMUYIECKUE IKCIIEPUMEHTHI,
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Y U3yYEHHE CBOMCTB KHCIOPOJA.
Hab6nronenune B3anMoAeCTBUS BEIICCTB
C KHUCJIOPOJIOM U yCIIOBUS
BO3HUKHOBEHUS U MPEKPAICHUS TOPCHUS
(moxapa).

JlabopamopHhuwiii onvim:

O3HakoMJIeHHE ¢ 00pa3IaMu OKCHJIOB U
OIHMCAHHUE UX CBOMCTB.

Ilpaxmuueckas paboma:.

Ne 3. Tlony4enue u cobupanue
KHCIIOPOJIa, U3yYEHUE €T0 CBOMCTB.
Buiuucnenus:

MOJICKYJIIPHOM MacChl KUCJIOPOa U
030Ha Ha OCHOBAaHUM aTOMHOM MacChl
XUMHUYECKOTO DJIEMCHTA,

KOJIMYECTBA, MaCcCHI BEIICCTBA

10 YPAaBHCHUSAM XUMHYCCKHUX PEaKIIUit

IPOBOJUTH HAOIIO/IEHNS, I€JIaTh BBIBOIbI
10 pe3yibTaTaM 3KCIEPUMEHTA

IIPY IPOBEACHUH JTA0OPATOPHBIX OTIHITOB
U TIPAKTUYECKOM pabOTHI.

BbIuucisaTh KOJIMYECTBO BEILIECTBA,
00bEM Taza 1o popmysiam.

VYyacTBOBaTh B COBMECTHOM paboTe

B IpYIIIIE.

BricTpanBaTh pa3BEpHYTHIC TUCbMEHHBIE
Y YCTHBIE OTBETHI C OIOPOH

Ha nHQOpMaIMIO U3 yueOHHKA U
CIIPaBOYHBIX MATEpPUAJIOB, TPAMOTHO
VICII0JIB30BAaTh U3YUYECHHBIN OHATUNHBIN
arrmapar Kypca XuMUu

2.2

Bonopon. [loustue
0 KHCJIOTaX U COJISIX

Bopopon — aneMeHT u mpocToe
BemecTBo. Haxoxaenue Bogopoaa

B IIpHUpoe, PU3nUecKne U XUMUIECKUE
CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI
nonyuyeHus. Kucnotsl u comnu.
MonsipHbiii 006EM Ta30B. Pacuérel

M0 XUMUYECKUM YPaBHEHUSM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

[Tomyuenue, cobupanue u

PackpsIBaTh CMBICH U3y4aeMbIX OHATHN
Y IPUMEHSTH 3TH TIOHATHUS MPU ONTUCAHUU
CBOWCTB BEILECTB U UX IIPEBPALLCHUN.
XapakTepu3oBaTh (OMHUCHIBATH)
bu3nUecKue U XUMHUIECKHUE CBONCTBA
BOJIOPO/Ia, CITIOCOOBI €ro MOoJy4YeHHUS,
PUMEHEHHUE.

Cobupath npudOp M5 MOTyUCHUS
BOJOPOJA.

Hcnonb30BaTh XUMHUYECKYHO CUMBOJIUKY
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pacro3HaBaHKHE BOJOPOA.
B3aumozpeiicTBue Bo10pojia ¢ OKCHUIOM
meam (I1).

JlabopamopHuwiti onvim:
B3aumopeiicTBue KUCIOT C METaJJIaMHU.
Ilpakmuueckas paboma:.

No 4. TTonyuenue u coOupaHue BOJ0OpOa,
V3y4YE€HUE €r0 CBOWCTB.

Buiuucnenus:

00BEMa, KOJTMUECTBA BEIIECTBA rasa

0 €r0 U3BECTHOMY KOJIMUECTBY
BEILECTBA WU O0BEMY;

00BEMOB Ta30B IO YPABHEHUIO PEAKIINH
Ha OCHOBE 3aKOHA 00BbEMHBIX OTHOIICHHIA
ra3oB

JUIS COCTaBJIeHUs (POPMYII BELIECTB,
MOJICKYJIIPHBIX YPAaBHCHHN XUMUIECKUX
peaKUMil ¢ y4aCTHEM BOJOPOA.
BBIYHCIATE MOJSIPHYIO Maccy BEIECTB;
KOJIMYECTBO BEIECTBA, 00BEM Tasa,
MaccCy BEIIeCTBa;

[IpoBoaUTH pacy€Thl O YpaBHEHUAM
XUMUYCCKUX PEAKITHi: KOJIMIeCTBa,
00BbEMa, Macchl BEIIECTBA M0 U3BECTHOMY
KOJIMYECTBY, 00bEMY, Macce peareHTOB
WM TIPOAYKTOB PEAKITHH.

CrnenoBaTh nmpaBuiiaM 0€30MacHON
paboThI B 1a0OPATOPUH MPU
UCIOJIb30BAHUU XUMHUYECKOU MTOCY/IbI U
000pyIOBaHUs, a TAKKE ITPaBUIIaM
oOpallleHHs ¢ TOPIOYUMHU BellleCTBaMU

B OBITY.

[InanupoBaTh 1 OCYIIECTBIATH HA
MIPAKTUKE XUMUYCCKHEC IKCIICPUMEHTHI,
IPOBOJUTH HAOIIO/ICHNS, I€JIaTh BBIBOIbI
10 pe3yabTaTaM dKCIIEPUMEHTA.

VYyacTBOBaTh B COBMECTHOM paboTe
B TpyMIIC

2.3

Boga. PactBopsl.
Iloustue
00 OCHOBaHUIX

dusnueckue cBoiicTBa BoAbl. Bomxa kak
pacTBOpUTEIIb. XUMUUYECKUE CBOMCTBA
BO/IBI.

OcHoBaHu4.

PackpsIBaTh CMBICT U3y4aeMbIX HOHATHN
Y TIPUMEHATH 3TH OHATUS TIPU ONUCAHUH
CBOMCTB BEIIECTB U UX MIPEBPALLICHUN.
XapakTepu3oBaTh GU3UIECKHUE U
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PactBopsl. Poibs pacTBOpOB B IpupoAe U
B KU3HHU 4elioBeKa. KpyroBopoT BOAbI
B [IPUPOJE. 3arpsi3HEHUE MTPUPOIHBIX
BoJI. OXpaHa ¥ OYUCTKA MPUPOIAHBIX BOJI.
HacpileHHbIe 1 HEHACHIIICHHBIE
pacTBOpbl. PacTBOpUMOCTh BEHIECTB

B BoJie. MaccoBas 0I5 BelecTBa

B PacTBODE.

Xumuueckuii IKCnepumenm:

Jlemoncmpayuu:

PacTBOpeHue BelIeCTB ¢ pa3InuyHOU
PacTBOPUMOCTBHIO.

B3aumopencTBre BObI ¢ METAIIAMU
(HaTpUeM U KaJIbIIEM).
HccnenoBanne pacTBOPOB KUCIIOT U
1IEJIOYEHN C TOMOIIBIO HHIUKATOPOB.
JlabopamopHvie onvimoi
UccnenoBanre ocoOeHHOCTEN
PaCTBOPEHUSI BEILIECTB C Pa3INYHOU
PacTBOPUMOCTBHIO.

[TpurorosiieHuE pacTBOPOB

C OPENCIEHHOW MAaCCOBOM JOJIEH
PacTBOPEHHOI'O BELIECTBA.
Ilpaxmuuecxas paboma

Ne 5. ITpuroTtoBieHnue pacTBOPOB

C ONPEACIEHHOW MaCCOBOM JOJIEN
PacTBOPEHHOIO BELIECTBA.

XMMHUYECKUE CBOWCTBA BOJIBL, €€ POJIb KAK
PacTBOPUTEIISL B MPUPOJIHBIX MPOIIeCccax.
CocTaBisATh ypaBHEHUSI XUMUYECKUX
peaKuui ¢ y4aCTUEM BOJIBI.

OOBACHATH CYIIHOCTH YKOJIOTUYECKUX
po0JieM, CBSI3aHHBIX C 3arPSI3HEHUEM
MPUPOJIHBIX BOJI, CIIOCOOBI OYMCTKH BOJIbI
OT NPUMECEN, MEPHI IO OXPAHE BOJ

OT 3arpsI3HECHMUSL.

[InannpoBaTh U OCYIIECTBIATH

Ha MIPAKTUKE XUMHYECKUE
AKCIIEPUMEHTBHI, IPOBOIUTH HAOIIIOICHMS,
JieJaTh BBIBO/JIBI IO pE3yJIbTaTam
AKCIIEPUMEHTA MPU MPOBEICHUN
71a00paTOPHBIX OMBITOB M MPAKTUYECKON
paboTHI.

CrnenoBath npaBuaaM 0€30MacHOM
paboThI B 1a0OPATOPUH MPU
UCIIO0JIb30BaHUU XUMUYECKOU MTOCY bl U
000pyI0BaHUS.

[TpoBOIUTH BHIYUCIIEHUS C TPUMEHEHUEM
MOHSTHUS «MAacCOBas JOJIsl BEIECTBA

B PacTBOPEY.

BricTpanBaTh pa3BEpPHYTHIE TUCHbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha nHpopMaluio U3 yueOHUKa U
CIIPABOYHBIX MAaTEpUATIOB, TPAMOTHO
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Buiyucnenus:
C UCIIOJIb30BAHUEM MMOHATHUS «MacCOBast
JIOJIsl BEILIECTBA B pAaCTBOPE

MCTIOJIb30BATh U3YYEHHBIN TTOHSITUNHBIN
arnmapar Kypca XuMuu

2.4

OCHOBHBIE KJIACCBI
HEOPraHUYECKHUX
COEeIMHEHUN

11

Knaccudukanus HeopraHmueckux
coequHennit. Okcuel. Knaccudukanus
OKCHJIOB: cOJIe00pa3yroniue (OCHOBHBIE,
KHCIJIOTHBIE, aM(POTEpHBIE) U
HecoJneoOpasyromue. Homenkiarypa
okcuioB. du3nueckre 1 XUMUYECKUE
CBOMCTBA OKCHJIOB. [lonyuenune okcuaos.

OcnoBanusi. Knaccudukaius ocHoBaHUM:

IETOYN U HEPACTBOPUMBIE OCHOBAHHS.
Homenknatypa ocHoBanMil. ®u3nyeckue
Y XMMHUYECKHE CBOMCTBA OCHOBAHMM.
[Tomy4yeHne OCHOBaHUI.

Kucnotsl. Knaccudukarus Kucior.
Howmenknarypa kucnor. @usnyeckue
Y XMMUYECKUE CBOMCTBA KUCIOT. Psin
aktuBHOCTH MeTtaiutoB H.H. bekerosa.
Ilony4yeHue KHUCIIOT.

Conu. HomeHknaTypa conei.
DU3UYECKUE U XUMUYECKUE CBOMCTBA
conen. [Tomyuenue coei.
I'eHeTnueckas CBSA3b MEXKY KilacCaMU
HEOPraHUYECKUX COCIUHEHU.
XumuuecKkuii IKCnepumenm:
Jlemoncmpayuu:

Knaccudunuposats nzydyaemole
BEILIECTBA 10 COCTABY U CBOMCTBAM.
CocraBiatb HOpPMYITbI OKCHIOB, KUCTIOT,
OCHOBaHMH, COJICH M Ha3bIBaTh UX

10 MEKTyHApOIHOW HOMEHKJIaType.
[Iporuo3upoBath CBOMCTBA BEILIECTB

Ha OCHOBE OOIIMX XMMHYSCKUX CBOHCTB
W3YUYEHHBIX KJIACCOB/TPYII BEIIECTB,

K KOTOPBIM OHH OTHOCSATCS.

CocTaBIIsSITh MOJIEKYJISIPHBIE YPAaBHEHUS
peaKUMM, WUTIOCTPUPYIOLIUX
XAMUYECKHE CBOMCTBA M CITOCOOBI
MOJTy4YE€HHUS BEIIECTB U3yUEHHBIX
KJIACCOB/TPYIIII, a TAKXKe
MOATBEPKIAOIINX T€HETUUECKYIO
B3aUMOCBSI3b MEXKIY HUMH.
[Tpou3BOANTH BHIYKCICHUS

110 YPAaBHEHUSIM XUMUYECKUX PEaKIIHil.
[InaHnnpoBaTh U OCYIIECTBIATh

Ha MPAKTUKE XUMHUYECKHUE
AKCIIEPUMEHTHI, IIPOBOINUTH HAOIIOICHHSI,
JieaTh BBIBOJIBI IO pe3yJibTaTam
AKCIEPUMEHTA IPU NPOBEACHUU
71a00paTOPHBIX OMBITOB M MPAKTHIECKUX
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OO0pasipl HEOPTaHUYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

OMBIThI, WITIOCTPUPYIOIINE XUMHUECKUE
CBOMCTBA KJIACCOB HEOPTaHUYECKUX
BEILIECTB.

JlabopamopHwvie onvimoi

OrnpeneneHue pacTBOPOB KHUCIOT U
HIEJI0YEH C TOMOIIBI UHANKATOPOB.
N3ydeHne B3auMOIECTBUS KUCTIOT

C METAJUIAMU, PEAKIUIA HEUTpATIU3alUH.
BzaumopericTBre pactBopa CEpHOU
KHUCIIOTHI ¢ okcuaom menu (II).
[TonyueHuie HEpaCTBOPUMBIX OCHOBAHUM.
BriTecHeHUE 0JIHOrO METAJIIa IPYTUM
W3 pacTBOpa COJIH.

IIpakmuuecxas paboma

No 6. Pemienue skcriepuMeHTAIbHBIX
3aaa4 1o teMe «BaxxHeimme kinaccel
HEOPTaHUYECKUX COEAUHEHUID.
Buviuucnenus:

[0 YPaBHEHUSM XUMUYECKON PEaKIIUu:
KOJINYECTBa BEIIECTBA, 00bEMA, MaCChI
10 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
00bEMY, Macce peareHTOB Win
MPOJYKTOB PEAKIIUU

pabor.

CrnenoBath npaBuiIaM 0€30MMacHOM
paboThl B 1abopaTopuu

IPU UCTIOJIB30BaHUN XUMUYECKON
MIOCY/IbI U 00OPYTOBAHMUSI.
BricTpanBath pa3BEpHYTHIC TUCHMCHHBIE
U YCTHBIE€ OTBETHI C OIIOPOI

Ha uHGOPMAIIUIO U3 YUEOHHKA U
CIPaBOYHBIX MaTEPUAIIOB, TPAMOTHO
VCIIOJIB30BaTh U3YYEHHBIN NOHATUNHBIN
anmapar Kypca XuMuu

Hroro no pazueny:
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Pa3nea 3. [lepuoanuecknii 3axoH u [lepuoaunyeckas cucrema xumMmuieckux iemeHToB Jl. U. MenneseeBa. CTpoenne
aToMOB. XMMHYeCKas CBA3b. OKHUCIUTETbHO-BOCCTAHOBHUTE/IbHbIE PEAKIMHU

3.1 | Ilepnoanueckuii
3aKOH U
[lepnonnyeckas
cucTema
XUMHUYCCKHUX
2JIEMECHTOB

Crpoenune aTroma

. . Menneneena.

7

[lepBble MONBITKU KIacCUPUKALINU
XUMHUUYECKUX AJIeMeHTOB. [loHsATHE

O rpynmnax CXOJHbIX 3JIEMEHTOB
(LLIETTOYHBIE U HIEIIOYHO3EMENbHBIE
MeETaJlIbl, TaJOTeHbl, HHEPTHBIE Ta3bl).
DneMeHThI, KOTOpble 00pa3yroT
aM(pOTEpHBIE OKCUIBI U THAPOKCHUIBI.
[Tepunonnueckuii 3akoH. [lepuognueckas
CUCTEMA XUMHUYECKHUX JIEMEHTOB

J.N. MenneneeBa. KopoTkonepuoanas u
JUTMHHOTIEpUOAHAS (hOPMBI
[Teproauyeckoil CUCTEMbI XUMUYECKHUX
anemenToB [[.1. MenneneeBa. [lepuonabl
v rpynibl. PU3NYECKU CMBICTT
MOPSIIKOBOTO HOMEPA, HOMEPOB NEPHOJIa
U TPYIIbI DJIEMEHTA.

Crpoenue aroMoB. COCTaB aTOMHBIX
anep. M3oromnsl. Dnexkrponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0UEK aTOMOB MEPBHIX
20 XMMUYECKUX DJIEMEHTOB
ITepunoauueckoi CUCTEMBI

J.N. Menneneesa. XapakrepucTuka
XUMHUYECKOTO 3JIEMEHTA

I10 €10 I0J0XKeHUIo B [leprnonnyeckoi
cucreme JI.11. Menneneena.
3aKOHOMEpPHOCTH U3MEHEHHUS panyca

PackpeiBaTh CMBICT IEPUOANYECKOTO
3aKOHa.

OnuceIBaTh CTPOEHUE TAOTHUITBI
«llepuonueckas cucremMa XUMUYECKUX
anemeHnToB [[.1. MenneneeBay.
MogennpoBaTh CTPOCHUE aTOMa,
SHEPreTUYECKUX YPOBHEN U OAYPOBHEN
IIPU TIOMOIIM PUCYHKOB, 3JIEKTPOHHBIX
KOH(UTypaluii U 3J1€KTPOHHO-
rpaduueckux Gopmyi.

[losicHATh pU3NYECKUA CMBICI
IIOPSIAKOBOI'O HOMEpPa, HOMEPOB IIEpUOA
U TPYIIIBI AJIEMEHTA.

XapakTepu3oBaTh XUMHYECKUE SJIEMEHTHI
MEPBBIX TPEX MEPUOJIOB, KAJIAM, KAJIbLIUH
Y UX COCIMHEHUS 10 MOJIOKEHUIO

B [lepuonnueckou cucreme

JI.1. Menpaeneena.

OOBICHATH O0IITHE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB XUMHYECKUX
AJIEMEHTOB (U3MEHEHHUE PaInyCOB
aTOMOB, JIEKTPOOTPULIATEITLHOCTH,
BAJICHTHOCTH) U UX COCAUHEHUM

B IIpejiesiaX MaJIbIX EPUOOB U TJIABHBIX
NOATPYHI C YYETOM CTPOCHHUS UX
aTOMOB;
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aTOMOB XMMUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX
CBOMCTB I10 TPYIIIIaM U MEPUOIAM.
3nauenue [lepuoauyeckoro 3akoHa u
[leproguyeckoi CUCTEMbI XUMUYECKUX
AJIEMEHTOB ISl PA3BUTHS HAYKU U
npaktuku. .M. MenzaeneeB — y4yéHbli U
rpa)XJaHVH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

B3auMmopenicTBre ruIpoOKCcUAa [IUHKA

C paCTBOpaMM KHUCJIOT U IIEI0YEH.
MogenupoBanue CTPOCHUS MOJIEKYII
IIPY IIOMOIIM PUCYHKOB, MOJIEIIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (HOPMYIL.
Tabmuna «llepuonnueckas cucrema
XUMHUYECKUX JIEMEHTOB

J.1. MenneneeBay.

JlabopamopHvie onvimoi

O3HakomiieHHE ¢ 00pa3IaMyu METaIOB U
HEMETAJJIOB

Y4acTBOBaTh B COBMECTHOM paboTe

B IIap€ WJIN IPyIIIE.

BricTpanBath pa3BEpHyThIE TUCHMEHHbBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha UH(OpMaLMIO U3 yueOHUKA U IPYTUX
UCTOYHHUKOB, B TOM uncie HTepHeTa

3.2

XHUMHUECKas CBS3b.
OKuCIUTEIIHLHO-
BOCCTaHOBHUTEIbHBIC
peakuumn

Xumudeckas cBsa3b. KoBajgeHnTHas
(monsipHast U HETIOJISIPHAS) CBSI3b.
DIIEKTPOOTPUIIATEIHBHOCTh XUMUUECKHUX
anieMeHTOB. MoHHas cBsa3b. CTENEHD
okuciaeHust. OKUCINTEIBHO-
BOCCTAHOBUTEIbHBIE peakiuu. [Tpoiieccrl

PackpbIBaTh CMBIC H3y4aEeMbIX ITOHATHH.
OnpenensaTe BUA XUMUUYECKOHN CBSI3H

B COCJIMHCHHUU.

MonenupoBaTh CTPOCHUE MOJIEKYJI

IIPY MMOMOILM PUCYHKOB, MOJEJEH,
3JIEKTPOHHBIX U CTPYKTYPHBIX (DOPMYIL.
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OKHCJIEHUS] 1 BOCCTAHOBIICHHUS.
OKHCIUTENTN U BOCCTAHOBUTEIH.
XHUMUYECKUHN DKCIIEPUMEHT: U3yYECHHUE
00pa3IioB BEIIECTB METAJUIOB U
HEMETAaJUIOB, B3aUMO/ICHCTBUE
T'UAPOKCU/IA IIMHKA C PACTBOPAMH KUCIIOT
Y LIEJI0YEN, TPOBEICHUE OIBITOB,
WUTIOCTPUPYIOITUX TPUMEPHI
OKHCIIUTENIbHO-BOCCTAHOBUTENIbHBIX
peakuuii (ropeHue, peakuuu
pa3IoXKEeHUs], COEAMHEHNUS).
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OMNBITHI, WILTIOCTPUPYIOIINE TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peaxkiuu
Pa3NOKEHHUSI, COCTMHEHUS )

Hcnonb30BaTh XUMUYECKYHO CUMBOJIUKY
JUIs1 cocTaBlieHUs hOpMyJT BEIIECTB,
3JICKTPOHHOTO OajaHca peakiiuil.
Ornpenensitb CTENEHb OKUCICHUS aTOMOB
XUMHUYECKHUX JIEMEHTOB 110 hopMyJiaM U
COCTaBIATH (OPMYJIIbI OMHAPHBIX
COCJMHECHMH 110 CTEIICHU OKUCICHUS
aTOMOB XMMHUYECKHUX DJICMEHTOB.
OnpenensaTe OKUCIUTENb U
BOCCTAHOBHUTEIL. PaccTaBIsAThL
KO2(PPUIIMEHTHI B CXeMaX MPOCTHIX
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBLHBIX
PEAKLIMI METOJIOM JIEKTPOHHOTO
Oajanca.

HaOmronaTh XMMHYECKHE OIBITHI

10 TJIaHy, aHAJM3UPOBATh U JIeaTh
BBIBOJIBI.

Ucnons3oBate UKT niist co3ganus
MOJIEIIEH, TOATOTOBKHU MPE3CHTALINH,
JIOKJIAJIOB IO TEME.

BricTpanBaTh pa3BEpHyThIE IUCHMEHHBIE
Y YCTHBIE OTBETHI C OITIOPOM Ha
UHPOPMAIUIO U3 yUeOHHUKA U IPYTHX
VMCTOYHHMKOB, B TOM 4ncie MHTepHeTa

Hroro no pazgeny 15
Pe3zepBHOE BpeMms 3
OBIIEE UMCJIO YACOB 68
[10 ITPOIT'PAMME
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9 KJIACC
Haumenosanue
Ne KommaectBo OCHOBHBIE BUIBI IEITEILHOCTA
pa3/iesioB U TeEM Coneprxanre oOydeHHUs
/o 4acoB 0OyJarommxcs

y4eOHOro npeaMera

Pa3n

eal. BemeCTBO U XUMHYICCKHE PCaKIIUN

1.1

[ToBTOpEHUE U
yrayOJaeHue 3HaHUM
OCHOBHBIX pa3/IeoB
Kypca 8 kiacca

5

[lepnonnueckuit 3akoH. [lepuonnueckas
CHUCTEMA XUMHUYECKUX JIEMEHTOB

J.N. Menneneea. CTpoeHUE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB
XMMHUYECKUX IJIEMEHTOB MEPBBIX TPEX
IIEPUOJIOB, KaJlvsl, KaJIbLIUS U UX
COE€IMHECHHUU B COOTBETCTBUU

C TIOJIOKEHUEM DJIEMEHTOB

B Ilepronyeckoii cucTeMe U CTpOCHUEM
MX aTOMOB.

CrpoeHue BelecTBa: BUJIbl XUMUYECKON
CBSI3U. THUIBI KPUCTAITIIMYECKUX
pPEUIETOK, 3aBUCUMOCTh CBOWCTB
BEILIECTBA OT TUIIA KPUCTAJIINYECKOU
PEIIETKY U BUIA XUMUYECKOM CBA3U.
Knaccudukanus u HomeHKIaTypa
HEOPraHUYECKHUX BELIECTB. XMUMUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIUXCS

K Pa3JIMYHbIM KJIaCCaM HEOPTaHUYECKUX
COCJIMHEHMI, TEHETUYECKasl CBS3b
HEOPraHNUYE€CKUX BELIECTB.

XapaKTepI/ISOBaTL XUMHUYCCKHUC 3JICMCHTEI
IICPBLIX TpéX IICPHUOIO0B, KAJIUA U KaJIbIIUA

10 UX MoJoxeHuto B [lepuoanueckon
cucteme /1. 1. Menneneesna.
KinaccudunmpoBats 1 Ha3bIBaTh
HEOPraHUYECKHUE BEIIECTBA N3YUYECHHBIX
KJIACCOB.

OnuceIBaTh 00IIME XUMUYECKUE
CBOICTBA BEIIECTB PA3JIMYHBIX KIACCOB,
MOATBEPAKIATh CBOKWCTBA TPUMEPAMHU
MOJIEKYJISIPHBIX YPaBHEHUN XUMHUUECKUX
pEaKIUH.

OnpenensiTe BUI XUMUYECKOUN CBA3U U
THUN KPUCTAJUTMYECKON PEIIETKU
BEIIECTBA.

IIporao3upoBaTh CBOMCTBA BELIECTB

B 3aBUCUMOCTH OT UX CTPOCHHUS.
BricTpanBaTh pa3BEpHYTHIE TUCEMEHHBIC
Y YCTHBIE OTBETHI C OIIOPOM

Ha MHGOPMAIIHIO U3 yUeOHUKA U
CIIPaBOYHBIX MATEPHUATIOB, TPAMOTHO
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Xumuyeckuii IKcnepumenm:
Jlemoncmpayuu.

03HAKOMJICHHE C MOJICIISIMU
KPUCTAIIINYECKUX PELIETOK
HEOPraHUYECKUX BEIIECTB — METAJJIOB
1 HeMeTasuioB (Tpadura u anmasa),
CJIO’KHBIX BEIIECTB (XJIOpHIa HATPHUS)

WCIIOJIb30BaTh U3YYECHHBIN ITOHATUNHBIN
arnmapar Kypca XuMuu

1.2

OcHOBHBIE
3aKOHOMEPHOCTH
XUMHUYCCKUX
peakiui

Knaccudukanust XuMU4eCKUX peakiiuit
10 Pa3JIMYHbIM MPU3HAKaM (TI0 YUCITY U
COCTaBY YYaCTBYIOIIMX B PEAKIINU
BELIECTB, N0 TEIJIOBOMY 3P QEKTY,

10 U3MEHEHUIO CTENEHEN OKUCIEHUS
XUMHUYECKUX JIEMEHTOB,

0 00PaTUMOCTH, TI0 YYACTHUIO
KaTajauzaTopa). IK30- 1
SHAOTEPMUYECKUE PEAKLIUH,
TEPMOXUMHUYECKUE YPABHEHUSI.
[TonsiTHE O CKOPOCTH XUMHUYECKOUN
peakuuu. [TonsiTue 06 0OpaTUMBbIX

U HEOOPATUMBIX XUMUUECKUX PEAKIIHIX.
[ToHsITHE O TOMOTE€HHBIX U T€TEPOTEHHBIX
peakuusx. [lonstue o karanuse.
[ToHsTHE O XUMUYECKOM PABHOBECHUHU.
@DakTOpHI, BIUAIOLIME HA CKOPOCTH
XUMUYECKOUN PEaKIUU U MOJI0KEHUE
XUMHUYECKOTO PaBHOBECHSI.
OKUCIUTETLHO-BOCCTAHOBUTEIHHBIC

PackpbIBaTh CMBIC U3y4ae€MbIX MOHATHN
Y IPUMEHSTh 3TH MOHITHUS MIPU OIUCAHUU
CBONCTB BEILECTB U UX ITPEBPAILLCHUN.
KnaccuduimpoBatbs XuMuyeckue
PEaKIUU 0 PA3IUYHBIM IPU3HAKAM.

VY craHaBiIuMBaTh 3aBUCUMOCTh CKOPOCTH
XUMHYECKOUN pEAKIUU OT Pa3INYHbIX
(hakTopoB.

[Iporuo3upoBaTh BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX MPEBpaIeHUN
B PA3JIMYHBIX YCIOBUSAX.

Onpenensite OKUCIUTEND U
BoccTtaHoBuTeNb B OBP.

CocTaBisaTh 2JIEKTPOHHBIN OanaHC
peaKkIuu.

[Tpon3BOANTE BBIYUCICHUS

10 XUMHYECKUM YPaBHECHUSIM.
VYyacTBOBaTh B COBMECTHOM padboTe

B [1ap€ WJIU TPYIIIIE.

BricTpanBaTh pa3BEPHYTHIE TUCHbMEHHBIE
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peaKIuu, JIEKTPOHHBIN OanaHc
OKHUCIIUTEIIbHO-BOCCTAHOBUTEILHOM
peakuuu. CocTaBji€HHUE ypaBHEHUU
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX
PEAKLHI C UCTIOJIb30BAHUEM METO/Ia
3JICKTPOHHOTO OajaHca.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

HccnenoBanue 3aBUCUMOCTH CKOPOCTH
XMMHUYECKON PEAKIIMU OT BO3JCUCTBHUS
pa3IMYHBIX (aKTOPOB.

OnbITHI, UIUTIOCTPUPYIOLINAE PUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuuii (ropeHue, peakuuu
Pa3JIOKEHUsI, COCTUHECHUS ).
Buiuucnenus:

KOJIMYECTBA BEIIECTBA, 00bEMa U MACCHI
pPEareHTOB WJIU MPOIYKTOB MO
YpPaBHEHUSIM XUMHYECKUX PEAKIINI

Y YCTHBIE OTBETHI C OIIOPOU

Ha nHGOPMAITHIO U3 YIeOHUKA 1
CIPABOYHBIX MAaTEPUAJIOB, IPAMOTHO
WCIIOJIb30BaTh N3yYECHHBIA IOHATUNHBIN
anmnapar Kypca XUMHUH

1.3

DIIEKTPOIUTHYECKAS
JCCOLAALIHS.
XUMHUYECKHUE
peakiuu

B pacTBOpax

Teopus dJIEKTPOIIUTUYECKON
JTUCCOLUALINU. DIEKTPOIUTHI U
HEAJIEKTPOJIUTHL. KaTHOHBI, aHUOHBI.
MexaHu3M Juccolraliiy BEIIeCTB

C pa3JIMYHBIMHU BUAAMH XUMUYECKOU
cBa3u. Crenenp qucconnanyv. CUIbHbIE
U Cci1a0bIe 3JIEKTPOJIUTHI.

Peakuuu nonnoro oomena. Y cioBus

PackpeiBaTh CMBICT U3ydaeMbIX IIOHATHUH,
a TAKKE CMBICJI TEOPUU
BJIEKTPOJIUTUYECKON JTUCCOLUALIAH.
OOBSICHATH IPUYMHBI
BJIEKTPOIIPOBOIHOCTU BOJHBIX pAaCTBOPOB
BEILIECTB, Pa3nyaTh CJIa0bIC U CHIIbHBIC
BJIEKTPOJIUTBHIL.

CocTaBITh ypaBHEHUS TUCCOLIUALINHT
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MPOTEKAHUS peaKUuii HOHHOTO OOMEHa,
MOJIHBIE ¥ COKPAIIEHHBIE HOHHBIE
ypaBHeHUs peakiuii. CBoCTBa KUCIIOT,
OCHOBAHHMU U COJIEH B CBETE
Ipe/ICTaBICHUN 00 PJEKTPOIUTUYECKON
auccormanui. KauecTBeHHbIE peakiiuu
Ha WoHbI. [loHsATHE O THAPOIU3E CONEN.
Xumuueckuii IKCnepumenm:
Jlemoucmpayuu.

HccnenoBanue 31eKTPpOIPOBOIHOCTH
pPacTBOPOB BEILECTB, ITpoLecca
JUCCOLIMAIINY KUCIIOT, IIeJI0YeH

U coJiell (BO3MOKHO MCIOJIb30BAHKE
BUJICOMATEPUAJIOB).

OnpITHI, WITIOCTPUPYIOIINE TPU3HAKH
IPOTEKaHUs peakIMil HOHHOTO OOMeHa
(oOpa3oBaHue ocajKa, BbIICICHUE T'a3a,
00pa3oBaHUE BO/IBI).

Pacnio3HaBanue HEOPraHMYECKHUX
BEIIECTB C TTOMOIIBIO KaueCTBEHHBIX
peakiuii Ha UOHBI.

Jlabopamopmuwiti onvim:

W3ydenne mpu3HaKoOB MPOTEKAHUS
peaxkiuu HOHHOTo 0OMeHa B pacTBOpax
AJIEKTPOJIUTOB (¢ 00pa30BaHUEM OCAIKA,
BbIJIEJICHHEM Ta3a, 00pa30BaHUEM BOJIbI).
IIpaxmuueckas paboma:

KHCJIOT, LIEJI0YEH U COJIEH, MOJIHbBIC U
COKpalIEHHbIC HOHHBIE YPaBHEHUS
XUMHUYECKUX PEAKIIMi HOHHOTO OOMEHa,
KpaTKHE MOHHBIC YPABHEHUS TPOCTHIX
peaku TUAPOJIN3a COJIEH.
XapakTepu3oBaTh 00IIHE XUMHUECKHE
CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB
Ha OCHOBE TEOPHUU AJIEKTPOJIUTHIECKON
JIMCCOLUALINY; TIOATBEPKIaTh CBOMCTBA
MIpUMEpPaMH MOJICKYJISIPHBIX U HOHHBIX
YPaBHEHUN XUMHYECKUX PEAKIUN.
PemaTe skCrieprMEHTAIbHBIC 3a]1a41

o TEME.

[InaHupoBaTh U OCYIIECTBIISITH

Ha MPAKTUKE XUMHUYECKHUE
AKCTIIEPUMEHTHI, POBOIUTH HAOIIOICHUSI,
JIeTIaTh BBIBOJIBI IO pe3yJibTaTam
AKCIEPUMEHTA MPU MPOBEICHUH
7a00PATOPHBIX OMBITOB U MPAKTUYECKUX
paborT.

CrnenoBaTh mpaBmiiaM 0€30MacHOMN
paboThI B J1a0OPATOPUH NPU
MCIIOJIb30BaHUN XUMUYECKOU MOCYAbI U
000opy10BaHUS.

ITpoBOAUTH BHIUUCIICHUS IO XUMUYECKUM
YPaBHEHUSIM.

Y4acTBOBaTH B COBMECTHOM paboTe
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Ne 1. Pemienue sxcriepuMeHTaIbHbIX
3aJ1a4 110 TEME.

Buviuucnenus:

110 YPaBHEHUSIM XUMHYECKUX PEaKIIUM

B IIape WJIK TpyIIIE.

BeicTpauBaThk pa3BEpHYTHIE MUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha MH(OpMaIMIO U3 YUeOHUKA U IPYTUX
UCTOYHUKOB UH(POpPMAIIH, B TOM YUCIE
NuTepnera

Uroro no pazneny

17

Pasznen 2. HeMeTa/ls1bl M MX COeTMHEHHUS

2.1 | Obmas 4
XapaKTepUCTUKA
XUMHYCCKUX
3JICMEHTOB
VIIA-rpynist.
I"anmorensl

OO0m1as xapakTepuCTUKa rajJoreHOB.
Oc00EeHHOCTH CTPOCHHUS AaTOMOB,
XapaKTEPHBIC CTEIICHU OKUCIICHUS.
CrtpoeHue 1 pu3nuecKue CBOMCTBa
MPOCTBIX BEIIECTB — FAJIOTCHOB.
XUMHUUYECKHE CBOMCTBA HA IPUMEPE
xJiopa (B3auMO/ICHCTBUE C METaJIJIaMU,
HEMeTaJUIaMH, IeJI0YaMu).
XnopoBogopoa. CossiHast KUCJIOTA,
XMMHUYECKUE CBOMCTBA, MOJIyYEHHE,
IpuMeHeHue. JlerncTBue xaopa u
XJIOPOBOJIOPOJIa HA OPTraHU3M YEJIOBEKA.
Baxnenmme Xa0puabpl 1 UX HAX0XKICHUE
B IPUPOJIE.

Xumuyeckuii IKcnepumenm:
Jlemoncmpayuu:

OnbIThI, OTpaXxaroue Gu3n4ecKue u
XMMHUYECKUE CBOMCTBA TAJIOTEHOB U UX
coeMHEHUM (BO3MOXKHO UCITOIhb30BaHUE

OOBsICHATH O0ITHE 3aKOHOMEPHOCTHU

B U3MCHCHUH CBOMCTB HEMETAIIJIOB M UX
COCJIMHEHUI B Mpejiesiax MajbIX
MIEPUOJIOB U TJIABHBIX IMOATPYIII
[lepuoanyueckoi CUCTEMbI XUMUYECKHUX
3JIEMEHTOB C YYETOM CTPOECHUS UX
aTOMOB.

Xapaktepu3oBaTh GU3NYECKHUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIICCTB
raJIOTeHOB (Ha IPUMEPE XJI0pa) U
CJIOHBIX BEIECTB (XJIOPOBOIOPOA,
XJIOpUJa HATPHsI), CIOCOOBI UX
MOJIyYCHUS], TIPUMECHEHHUE U 3HAUCHHE

B IIPUPOJIE 1 KU3HU YETIOBEKA.
Onpenensars XJIOPUA-UOHBI B PACTBOPE.
[1manupoBaTh U OCYIIECTBIISITH

Ha TIPAKTUKE XUMUYIECKUE
HKCIIEPUMEHTHI, POBOIUTH HAOIIOACHMS,
JIeNaTh BBIBOJIBI 110 pe3yiIbTaTam
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BUJICOMATEPUAJIOB).

O3HakoMIIeHHE ¢ 00pa3IaMu XJIOPUI0B
(raJmoreHu0B).

JlabopamopHhuwiii onvim:

N3ydenue CBOMCTB COMTHOM KUCIIOTBHI.
IIpoBeneHne Ka4eCTBEHHBIX PEAKIINI
Ha XJIOPUI-UOHBI.

lIpakxmuueckas paboma

Ne 2: TlonydeHue CONITHON KUCIIOTHI,
M3y4EHHE €€ CBOMCTB.

Buviuucnenus:

110 YpaBHEHUSIM XUMUYECKUX PEaKIIUH,
€CJIU OJIUH U3 PEareHTOB JIaH B U30BITKE

OKCIIEPUMEHTA TP MPOBEIACHUU
71a00PATOPHBIX OMBITOB M MPAKTHIECKUX
paborT.

CrnenoBath npaBuiiaM 0e30MMacHON
paboThI B J1abOpaToOpHuu

MIPY UCTIOTH30BAHUN XHMHYIECKOM
MOCY/IbI U 000PYI0BaHUS.

BricTpanBaTh pa3BépHYTHIC MUCHMEHHBIC
U YCTHBIE OTBETHI C OTIOPOI

Ha HMOPMAIUIO U3 YUYCOHHUKA U
CIIPaBOYHBIX MATEPUAIIOB, FPAMOTHO
WCIIO0JIb30BaTh U3yUYECHHBIN ITOHSATUHHBIN
anmapar Kypca XUMHH

2.2

OOmas
XapaKTepUCTUKA
XUMHYECKHX
3JIEMEHTOB
VIA-rpynmnsr. Cepa
U €€ COeIUHEHUS

OO6m1ast xapakTepUCTHKA 3JIEMEHTOB
VIA-rpynnsl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTE€PHbIE CTEIIEHU
OKHCJICHUS.

CrpoeHue u puznueckrue CBOMCTBa
IPOCTBIX BEIIECTB — KUCIOPOA U CEPBI.
AnnoTtpornHbie MOaU(pUKAIUU KUCIOPO1a
U cepbl. XUMUYECKHE CBOMCTBA CEPBI.
CepoBo10po/1, CTpoeHHE, PU3NUECKUE U
XAMUYECKUE CBOMCTBA.

OKcupl cepbl Kak MpeICTaBUTENN
KHUCJIOTHBIX OKCHJIOB.

Cepnas kucioTa, pu3nyecKue u
XUMHUYECKHEe CBOMCTRA (00IIHE KaK

OOBsICHATH O0IITME 3aKOHOMEPHOCTHU

B UI3MEHEHHUU CBONCTB AJIEMEHTOB
VIA-rpynmnsl 1 UX COEUHEHUN C yYETOM
CTPOCHUS UX aTOMOB.
Xapaktepu3oBaTh GU3NYECKHUE U
XUMHYECKUE CBOMCTBA TPOCTOTO
BEIIECTBA CEPHI U €€ COCTMHECHUHN
(cepoBOAOPO/Ia, OKCUIOB CEPbI, CEPHOI
KHCIIOTBI, CyJIb(aToB), CITOCOOBI X
MOJTYyYEHHUS], IPUMEHEHUE U 3HAYCHUE

B MIPUPOJE U )KU3HU YETIOBEKA.
Onpenenars HaMU4YUE CyIb(paT-nHOHOB
B PacTBOPE.

OOBSICHATH CYIITHOCTh KOJIOTHYECKUX

40



denepanbHas padouas mporpamma | Xumus. 8—9 kiacchl (0a30BbIi YPOBEHD)

MPEJCTABUTEIS KJIacca KUCIOT U
cnenupuyueckre). XuMUYECKUE PEaKIuHu,
JIeKaNIMe B OCHOBE MPOMBIIIEHHOTO
croco0a MoJy4YeHHs CEPHOM KUCTIOTBHI.
[Tpumenenue. Conu cepHOM KHCIIOTHI,
KadeCTBEHHAs PeaKIlus Ha CyIb(haT-uoH.
Haxoxnenue cepol 1 €€ CoOeIMHEHUN

B IPUPO/JIe. XUMHUECKOE 3arpsi3HCHUE
OKpY>KaloIlEel Cpeibl COETUHEHUSIMU
cephl (KUCIOTHBIE 0K/, 3arpsI3HEHUE
BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro
peAOTBPAICHUS.

Xumuueckuii IKCnepumenn:
Jlemoncmpayuu:

O3HakoMIIeHHE ¢ 00pa3liaMu cepbl U e€
COeMHEHUSIMU (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
HaGnronenue nporecca o0yrivBaHus
caxapa noJi IeliCTBUEM
KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOTHI.
Jlabopamopnvie onvimul:

N3yyeHne XuMU4eCKnX CBOMCTB
paz0aBICHHON CEPHON KUCIIOTHI.
[IpoBeneHne kaueCTBEHHOM peakuu Ha
cylb(aT-uoH U HAOII0ICHUE MpU3HaKa
€€ NMPOTEKaHUS

po0JieM, CBSI3aHHBIX C epepaboTKON
COCIMHEHUH CEPBI.

[1nanupoBaTh U OCYIIECTBIISITH

Ha NIPAKTUKE XUMUYECKUE
HKCIIEPUMEHTHI, TPOBOIUTH HAOIIOICHHSI,
JieaTh BBIBOJIBI 110 Pe3yJIbTaTaM
AKCIIEPUMEHTA.

CrnenoBathb npaBuiiaM 0e30MmacHON
paboThI B 1abopaTopuu

MIPU UCIIOJIb30BAHUU XUMUYECKON
MOCY/IbI U 000PYI0BaHUS.

[Tpou3BOAUTE BBIYUCIICHUS

110 XUMHYECKHUM YPaBHECHUSIM.
Hcnonb30BaTh MPU BHITTOJTHEHUT
y4eOHBIX 3aJJaHUI TEKCThI YUYCOHHKA,
CIIpaBOYHBIC MaTEPHUAIbI
(ITeproguveckyro CUCTEMY XUMHYECKHX
sanemenToB /. 1. MeHnneneeBa, Tadmauiy
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHUU U
COJIEH B BOJE, DJIEKTPOXUMHYECKUN Pl
HaIpsHKEHUN METaIOB).

Hcnonb30BaTh MpU BBINMOJIHEHUH
y4eOHBIX 3aJJaHUM U B MPOIECCEe
HCCIIeIOBATENbCKOM eI TEIbHOCTH
Hay4YHO-TIOMYJISIPHYIO JTUTEPATYPY
XUMHUYECKOTO COJEP>KaHUsI, CIPAaBOYHbIE
Marepualibl, pecypcel IHTEpHETA
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2.3

Obmas
XapaKTepUCTUKa
XUMUYICCKUX
AJIEMEHTOB
VA-rpynmnsi.

A3ot, hocdop u ux
COCTMHCHHUS

OO6mrast xapaKTepUCTHKA PJICMEHTOB
VA-rpynmnbl. Oco0eHHOCTH CTPOCHHUS
aTOMOB, XapaKTEePHBIC CTEIICHU
OKHUCJICHHUS.

A30T, pacpocTpaHeHHe B IPUPOJIE,
bu3nuecKre U XUMHUYECKUE CBOMCTBA.
Kpyrosopor a3ora B npupoze.
AMMHaK, ero (U3NYEeCKUEe U XUMUUYECKHE
CBOMCTBA, TIOJyICHHUE U TIPUMEHEHUE.
Conu ammonus, ux (GU3NIECKUE U
XUMUYECKHE CBOMCTBA, IPUMEHEHUE.
KadecTtBeHHas peakius Ha HOHBI
aMMOHUSI.

A30THas KUCII0Ta, €€ MOoJIy4YeHue,
bu3nYecKrue U XUMUICCKHUE CBOMCTBA
(oOmIue Kak MmpeacTaBUTENs Kiacca
KHUCJIOT U crieniupuueckue).
Hcrnonp30BaHre HUTPATOB M COJICH
aMMOHHUS B KQU€CTBE MUHEPAIbHBIX
yno0peHnii. XUMUYECKOE 3arpsi3HEHHE
OKPYXaroUIEH Cpeibl COCTUHEHUSIMHA
a30Ta (KUCJIOTHBIC TOXK/IU, 3arpsiI3HEHNE
BO3/TyXa, TOYBBI U BOAOEMOB).
docdop, anmnorpomnHbie MoaUPUKAIIAN
docdopa, hpU3nIECKre 1 XUMUICCKHE
cBoiictBa. Okcup pocdopa (V) u
docdhopHas kuciora, puzndeckue u

OOBsACHITH 00ITHE 3aKOHOMEPHOCTH

B U3MCHEHUH CBOMCTB JIEMEHTOB
VA-rpynnsl 1 UX COEAUHEHUN C YYETOM
CTPOEHUS UX aTOMOB.

Xapaktepru3oBaTh GU3HIECKHUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEUIECTB
azora u pocdopa u UX CoeTUHECHUM
(ammmaka, coJyieit aMMOHUS, a30THON
KHCJIOTHI, HUTPAToB, okcuna docdopa (V)
u hochopHoit KUCIOTHI, (hochaToB),
CIOCOOBI UX TOJyYEHHUsI, IPUMEHEHUE U
3HAYCHUE B MPUPO/JIE U )KU3HU YEIIOBEKA.
Omnpenensate HOHBI aMMOHUA U (hocdat-
HWOHBI B PACTBODE.

OOBSICHATB CYIITHOCTh IKOJIOTHIECKUX
po0JIeM, CBSI3aHHBIX ¢ HAXOXKICHUEM
coelMHeHui a3ota u ochopa

B OKPYKAIOIIIEH CpeJIE.

[ImaHupOBaTh U OCYIIECTBIISITH

Ha TIPAKTUKE XUMUYIECKUE
HKCIIEPUMEHTHI, MPOBOAUTH HAOIIOICHNUS,
JieaTh BBIBOJIBI IO PE3yJIbTaTaM
HKCIIEPUMEHTA TIPH MPOBEJCHUU
71a00pPATOPHBIX OMBITOB M MPAKTUYECKOU
paboTHI.

CrnenoBath npaBuiiam 0e30MacHOM
paboTHI B 1abopaTopuu
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XMMHUYECKUE CBOMCTBA, MOJIyYCHHUE.
Hcnonb3oBanue ¢pocdaToB B KauecTBE
MUHEPAIBHBIX yI00pEHUIA.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3HakomiieHHe ¢ PU3HYECKUMU
cBolcTBaMu a3ota, hocdopa

U UX COCAUHEHUM (BO3MOXKHO
UCIIOJIb30BAaHUE BUICOMATEPUATIOB).
O3znakomiieHHe ¢ o0pa3iiaMu a30THBIX U
(dochopHbIX yaoOpeHui.

[Tonyuyenue, cobnpanue, pacro3HaBaHUE
Y U3y4YE€HUE CBOMCTB aMMHaKa.
B3anmopericTBue KOHUEHTPUPOBAHHOU
A30THOM KUCJIOTHI C MEIbIO (BO3ZMOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
JlabopamopHvie onvimol:

[IpoBeneHre KaYE€CTBEHHBIX pPEeaKIUii
Ha MOH aMMOHUA U pocdar-noH, u
W3Y4YEHUE NMPU3HAKOB UX MPOTECKAHUS.
Ipaxmuueckas paboma

Ne 3: TTonydyenre aMmMuaKa, U3ydeHue
€ro CBOWCTB.

Buviuucnenua:

110 YPAaBHEHUSIM XUMHYECKUX PEaKIIU

IIPU UCIIOJIb30BAaHUU XUMUYECKON
MOCY/Ibl U 000pPYAOBaHUS.
[Ipou3BOANTH BBIYUCIECHUS

10 XMMUYECKUM YPaBHEHUSIM.
Hcnonp30BaTh Npy BBIOJIHEHUH
y4eOHBIX 3aJaHUI TEKCThl YUEOHHKA,
CIPaBOYHbIEC MaTEPUAIIbI
(MepuoINYECKyI0 CUCTEMY XUMUYECKUX
sanemenToB /1. 1. Menaeneesa, Tabiuiry
PacTBOPUMOCTHU KHMCIJIOT, OCHOBAaHUI U
COJIEU B BOJE, DJIEKTPOXUMHUYECKAN ST
HaNpPsHKEHUH METAIIIIOB)
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2.4

Obmas
XapaKTEPUCTUKA
XUMUYECKUX
AJIEMEHTOB
[VA-rpyntsl.
Yraepon u
KPEMHHUM, U UX
COCIMHEHUS

OO6mrast xapaKTepUCTHKA PJICMEHTOB
I[VA-rpynmnbsl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTEIICHU
OKHUCJICHHUS.

VYriepoa, alsioTponHble MOAUPUKALINH,
pacnpocTpaHeHue B IPUPOJIE,
(u3NUecKre 1 XUMUYECKHE CBOMCTBA.
Ancop6uus. Kpyrosopot yrieposa

B IIPUPO/IE.

Oxkcupel yriieposa, ux Guzndeckue u
XMMHUYECKUE CBOWCTBA, IEUCTBUE

Ha KUBbIC OPTaHU3MBI, ITOJTYUYECHHUE U
IPUMEHEHHUE. DKOJIOTHYECKHE
poOJIeMbl, CBSI3aHHBIEC C OKCUIOM
yriepona (1V), rumotesa riro0aibHOTO
MOTEIJICHUS KJIMMaTa, TapHUKOBBII
addexr.

VYronbHast KUCIOTA U €€ COJU, UX
bu3nYecKre U XUMHUYECKUE CBONCTBA,
MOJIYYEHUE U PUMEHEHUE.
KauectBennas peakiusi Ha KapOOHAT-
noHkbI. Mcnonbp3oBanue kapOOHATOB

B OBITY, MEJIUIIUHE, TPOMBIIIICHHOCTH U
CEJIbCKOM XO35IMCTBE.
ITepBoHavaIbHBIE TOHSATHUS

00 OpraHMYeCcKUX BEIIEeCTBaX Kak

0 COEIMHEHMSIX yriiepojia (MeTaH, 3TaH,

OOBsACHITH 00ITHE 3aKOHOMEPHOCTH

B U3MEHEHUH CBOMCTB 3JIEMEHTOB
IVA-rpynmnsl 1 uX COEIMHEHUMN C Y4ETOM
CTPOCHHS UX aTOMOB.

XapakTepuszoBaTh (PU3NUECKUE U
XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB
yIJIepo/ia ¥ KpEMHUS U UX COCUHECHUIN
(OKCHIOB yTiIepoaa, YroJbHOU KUCIOTHI,
KapOOHATOB, OKCHa KPEMHUSI,
KPEMHHUEBOW KUCJIOTHI, CUJIUKATOR),
CIOCOOBI UX TOJIYYEHUsI, IPUMEHEHUE U
3HAYEHHE B MPUPOJIC U )KU3HU YEJIOBEKA.
OOBSACHITH TPUIHMHHO-CIICICTBEHHYIO
CBSI3b: CTPOEHHUE BEIIECTBA — CBOMCTBA
— MPUMEHEHHUE — Ha MpUMepax
COEMHEHNH yIIIEpOaa U KPEMHHUSI.
OmnpenensiTe KapOOHAT- U CHIIMKAT-UOHBI
B pacTBOpE.

OOBSACHSTH CYIIIHOCTh KOJIOTUYECKUX
po0JIeM, CBSI3aHHBIX C HAXO0XKICHUEM
YIJIEKHCIIOTO T'a3a B OKPYKarollIel cpese.
[TonTBepkaaTh 0COOEHHOCTH COCTaBa
OpraHUYECKHUX BEIIECTB MPUMEPAMHU
MPOCTBIX COEAUHEHUM (METaH, dTaH,
ATUJICH, alleTUJICH, 3TaHOJI, TJIUILIEPHH,
YKCYCHasi KHCJIOTa), B3aUMOCBSI3b
HEOPTaHMYECKUX COCIMHEHUN yriaepoaa u
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STUJICH, alleTUJICH, TaHOJI, TTIUIEPHH,
YKCYCHAasi KHCJIOTA).

[IpupoHbIe UCTOYHUKH YTIIEBOOPOIOB
(yromb, MpUpPOAHBIN ra3, HeTh),
MPOJYKTHI UX NepepadoTKu (OCH3UH),
UX POJIb B OBITY U MPOMBIIIJIEHHOCTH.
[TonsiTrie 0 OMOIOTUYECKHU BaXKHBIX
BEIIECTBAX: )KUpax, OeJIKax, yrieBoaax —
Y UX POJIH B )KU3HU YEIIOBEKA.
MatepuanabHO€ €TUHCTBO OPIraHUYECKUX
¥ HEOPTaHUYECKUX COCTUHEHUI.
Kpemuuii, ero pusnueckue u
XUMHUYECKHE CBOWCTBA, MOJIYYCHHUE U
npuMmenenne. CoeTMHEHUST KPEMHHUS

B ripupojie. OO01re mpeacTaBICHHUS

006 okcuze kpemuus (1V) u kpeMHUEBOM
KHCJIOTE.

CunmkaTsl, UX UCTIOJIH30BaHHUE B OBITY,
MEAMILIMHE, TPOMBIIUIEHHOCTH.
BaxxHeimme cTpouTenbHbIE MATEPUAIIBL:
KepaMuKa, CTeKJIO, IEMEHT, OETOH,
x)ene300etoH. [Ipobiaembl 6e3o0macHOro
MCTIONb30BaHUS CTPOUTEIBHBIX
MaTepuasoB B IOBCEIHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:
Jemoncmpayuu:
Mogenu KpucTauIM4eCKUX pemeEToK

OpPraHUYECKUX BEIECTB.
OnuceIBaTh POib OEIKOB, KUPOB U
YTIE€BOJOB B (DYHKITMOHUPOBAHUU KUBBIX
OpPraHU3MOB, COCTaB MPUPOIHBIX
MCTOYHUKOB YTJIEBOJIOPOJIOB, UX POJIh

B OBITY M IPOMBIIINIEHHOCTH.

[IpoBOIUTH BBEIYHUCIICHHUS 110 YPABHEHUSIM
XUMHYECKUX PEAKIIUH.

[TmanupoBaTh U OCYIIECTBIATD

Ha MPAKTUKE XUMUIECKHE
AKCIIEPUMEHTBHI, IPOBOIUTH HAOTIOACHHUS,
JIeNaTh BBIBOJIBI 110 pe3ysbTaTaM
OKCIIEPUMEHTA TIPU TTPOBEICHUH
71a00paTOPHBIX OIMBITOB U MPAKTUYECKUX
pabor.

CrnenoBathb mpaBuiiaM 0€30MacHOM
paboThI B TabopaTopuu

MIPY UCTIOIH30BAHUN XUMHUYECKOM
MOCY/Ibl U 000PYI0BAHUS.

Hcnonb30BaTh U BBITIOTHEHUH
yueOHBIX 3aJ]aHUI TEKCThl y4eOHUKa,
CTIpaBOYHBIC MaTEPHUAITBI
(ITepnonuyeckyro cCHCTEMY XUMHUYECKUX
anemenToB /. 1. Menneneesa, Tabnuiry
PaCTBOPUMOCTH KUCJIOT, OCHOBAHUU U
COJIEU B BOJE, DJIEKTPOXUMHUYECKUU P
HaIpsHKEHUH METAIIJIOB)
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anmasa, rpadura, QpyepeHa.
O3HaKOMIIEHHE C MPOLIECCOM aJICOPOLIUU
PacTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIM YTJIEM U yCTPONUCTBOM
MPOTUBOTA3A.

O3HakoOMIIEHHE C TPOAYKLIHEH
CUJIMKATHOM MPOMBIIIJIEHHOCTH
(Buneomarepuansl: CuIHKaTHAS
IPOMBIIIIEHHOCTH ).

Mopenu MoJieKyI OpraHUYeCKUX
BELLECTB.

JlabopamopHhuwiti onvim:

[Tony4yenue, cobupanue, pacro3HaBaHUE
Y U3y4YEHHE CBOMCTB YTJIEKHUCIIOTO Irasa.
[IpoBeaeHNe KaYECTBEHHBIX PEAKIIHI

Ha KapOOHAT U CUJIUKAT-UOHBI U
M3YYCHHUE MMPU3HAKOB MX TPOTEKAHMSI.
Ipaxmuueckue pabomol:

Ne 4. Tlonyuenue yriekucioro rasa,
V3YYEHHUE €T0 CBOMCTB.

Ne 5. Pemienue skCriepuMeEHTAIBHBIX
3anay no teme «BaxkHeilme HeMeTaIbl
U X COCTUHEHUS

Boruucnenus:

M0 YPaBHEHUSIM XUMUYECKUX PEaAKITHi

Hroro no pazneny

25
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Pa3nen 3. MeTa/l1bl H UX coeaAnHCHUA

3.1

OO01me cBoMCcTBa
METAJIOB

4

OO6mrast xapaKTepUCTHKA XUMUIECKUX
AJIEMEHTOB — METAJJIOB HA OCHOBAHUU UX
noJsioxkeHus B [lepuonnueckoit cucteme
XUMUUYECKHUX JIEMEHTOB

J.1. MenaeneeBa v CTpOCHUS aTOMOB.
Crpoenue metamioB. Merainueckas
CBSI3b M METAJIMYECKas
KPUCTAJJINYECKAsl pELIETKA.
DNEeKTPOXUMHUECKHUH PsiJl HAMTPSKECHUI
MeTauioB. GU3HYECKUE U XUMUYECKUE
cBolcTBa MeTayuioB. O0mIMe cnocoobl
nosyyeHust metauioB. [loHsTue

0 KOPpPO3UHU METAJNIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI KX OT KOPPO3HH.
CmnaBsbl (cTanb, 4YyTyH, JIOPATFOMUHUM,
OpOH32a) U UX IPUMEHEHUE B OBITY U
POMBIILJIEHHOCTH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OO6pa3ipl METAIIJIOB U CIJIABOB.
N3yueHune pe3ysbTaToB KOPPO3UU
METaNIOB (BO3MOKHO MCIOJIb30BAHKE
BUJICOMATEPUAJIOB).

JlabopamopHvie onvimol:
O3HakomiIeHHE ¢ 00pa3iiaMi METaIOB U
CIUTABOB, NX (PU3HMUECKHUMH CBOMCTBAMHU.

PackpbIBaTh CMBICT N3y4aeMbIX HOHATHI
Y TIPUMECHSTH 3TU TTOHATHUS TIPYU OMMCAHUN
CBOWCTB BEILECTB U UX ITPEBPALLCHUN.
OOBsACHATH 00IIIHE 3aKOHOMEPHOCTH

B U3MCHECHHUH CBOMCTB 3JIEMECHTOB-
METAJIJIOB M KX COSAUHEHUM C yIETOM
CTPOCHHUS UX aTOMOB.

XapakTepru30BaTh CTPOCHUE METAIIIOB,
ob1mue GU3NIecKue U XUMHUIECKHE
CBOICTBA METAJIJIOB.

XapakTepu3oBaTh 00IITHE CTIOCOObI
TIOJTYYICHHS] METAILIOB.

OnuceIBaTh CIIOCOOBI 3aIIUTH METAJIOB
OT KOPPO3UH.

CrnenoBarth npaBuaaM O€30MacHOM
paboThI B 1a0OPATOPUH MPU
UCITOJIb30BaHUN XUMUYCECKOU TTOCYIBI U
000py1OBaHUSI.

[Tpon3BOANTE BBIUNCICHUS

110 YPaBHEHUSAM XUMUYECKUX PEAKITUH,
€CJIU OJIMH U3 PEarcHTOB COACPIKHUT
IIPUMECH.

VYuyacTBOBaTh B COBMECTHOM paboTe

B TIape WU TPyIIIE.

Hcnonb30BaTh Mpu BEITIOJIHEHUH
y4eOHBIX 3aJIaHUM TEKCTHl yUeOHMKA,
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Buviuucnenus:

110 YPaBHEHUSAM XUMHYECKUX PEaKITUH,
€CJIU OJINH U3 PEarcHTOB COACPKUT
npuMecu

CIIPAaBOYHBIE MaTEpPHUAIIbI
(ITepponueckyto CUCTEMY XUMHUYECKUX
anemenToB J[. 1. MenneneeBa, Tabiuiry
PacTBOPUMOCTH KUCJIOT, OCHOBaHUH U
CoJIeH B BOJIC, DJIEKTPOXUMUUYCCKUHN PsiT
HaIpPsHKCHUH METaJIOB)

3.2

Baxnuenmune
METAJUIbI U UX
COEeIMHEHUSA

16

[[lenouHbIE METAJIIBI: TIOJIOKEHUE

B [leproandeckoil cuctemMe XuMHIECKUX
sanemeHTOB .M. MenaeneeBa, cTpoeHHne
UX aTOMOB, HaX0XJICHUE B PUPO/IE.
DU3NYECKUE U XMMUYECKHUE CBOMCTBA
(Ha mpuMepe HaTpud U Kaius). OKcHuibl
U TUAPOKCHUIBI HATPUSI U KaJIHSL.
[IprmMeHeHue METOYHBIX METAIIIOB U UX
COEIUHEHUH.

[[lenouyHO3eMENbHBIC METAIBI MATHUN U
KaJblMK: noJyioxkeHue B [lepuoanueckoit
CHCTEME XUMHYECKHUX DJIEMEHTOB

JI.1. MenpaeneeBa, CTpOCHUE UX ATOMOB,
HaxO0XJeHHE B pupojie. Pusndeckue u
XMMHYECKHE CBOMCTBA MarHus 1
Kanelus. BakHelme coefuHEeHUS
KaJbIUsl (OKCH/I, TUIAPOKCHI, COJIN).
JKECTKOCTh BOAEI U CLIOCOOEI €6
yCTpaHEHUS.

AJIFOMUHUN: TIOJIOKEHUE

B [leproanyeckoi cucteMe XMuMHIECKUX

OOBACHATH 001IME 3aKOHOMEPHOCTH

B U3BMEHEHUH CBOMCTB 3JIEMEHTOB-
METAJUIOB U UX COCIMHEHHI B IPyIIIax

C Y4ETOM CTPOEHUS UX aTOMOB.
XapakTepusoBaTh (HU3NYECKUE U
XUMUYECKHE CBOMCTBA MPOCTHIX BEUIECTB
METaJJIOB U UX COEMHEHUN (OKCUIOB,
THUIAPOKCHUIOB, COJICH), CITOCOOBI UX
NOJIyYeHUs], IPUMEHEHHNE U 3HAaUCHHE

B IIPUPOJIE U KU3HU YETIOBEKA.
YcraHnaBnuBaTh NPUUUHHO-
CJIEICTBEHHYIO CBSI3b: CTPOEHUE
BEILECTBA — CBOWCTBA — NPHUMEHEHHE —
Ha IPUMEpax U3y4yaeMbIX BEUIECTB.
Pacno3HaBaTh C MOMOIIBIO KAUECTBEHHBIX
peaKlMii HOHbI METAJJIOB: MarHus,
KaJIbIHs, aTIOMUHUS, IUHKa, sxene3a (1)
u xenesa (1), menu (11).

JlokasbiBaTh aMQOTEPHBIN XapakTep
OKCHJIOB M TUAPOKCHJIOB ATFOMUHUSA U
[IUHKA.
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anemenToB .M. MeHneneeBa, ctpoeHue
aToMa, HaXO0XJICHUE B IPUPO/IE.
Pu3nYeCcKre U XUMUYECKUE CBOMCTBA
antoMuHug. AMQOTEepHbIE CBOMCTBA
OKCH/JIa ¥ TUAPOKCUIA ATFOMUHUSL.
Keneso: nonoxenue B [lepuonnueckon
CHUCTEME XUMHUYECKUX IJIIEMEHTOB

JI.1. MenneneeBa, CTpOEHHUE aTOMa,
HaxoieHue B npupojae. dusnyeckue u
XUMUYECKUE CBOMCTRBA kene3a. OKCUIbI,
ruIpoKcuabl u conu xkenesa (11) u xenesa
(I1I), nx cocraB, CBOICTBA U MOJTyYCHUE.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Oco6eHHOCTH B3aUMOJICHCTBUSI OKCU/IA
KJIBIIUSL U HATPUS C BOJOM (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
OkpalmBaHue MJIaMEHH HOHAMU HaTpHs,
KaJIUS ¥ KalbLKsl (BO3MOYKHO
UCIIOJIb30BaHUE BUIEOMATEPHUAIIOB)
HccnenoBanue cBONCTB KECTKOU BOJIBI.
[Tponecc ropenus xee3a B KUCIOPOIE
(BO3MOYKHO UCIIOJIb30BaHUE
BHJICOMATEpUAIOB).

Jlabopamophvie onvimol:

[IpoBeneHre KauyeCTBEHHBIX pEaKIUi
Ha MOHBI (MarHus, Kajablys, ATFOMUHUS,

[InanupoBaTh U OCYIIECTBIATH

Ha IPAKTUKE XUMUYECKUE
AKCIIEPUMEHTBHI, IPOBOIUTH HAOIIOACHMS,
JIeNaTh BBIBOJIBI 110 pe3yJibTaTaM
AKCIIEPUMEHTA MIPU NPOBEIECHUN
71a00paTOPHBIX OMBITOB U MPAKTHYECKUX
pabor.

CrnenoBath npaBuiam 0€30MacHON
paboThI B labopaTtopuu

IIPY UCIIOJI30BAaHUN XUMHYECKOU
NoCyibl U 000PYyIOBaHUS.

IIpou3BOAUTE BBIUKCICHUS

10 XUMUYECKUM YPAaBHEHHSIM.
VYuacTBOBaTh B COBMECTHOM paboTe

B IIape WJIM IpymIe.

BricTpauBath pa3BépHyThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha nH(pOpMaINIO U3 yueOHUKA U
CIIPaBOYHBIX MATEPUAJIOB, TPAMOTHO
VICII0JIB30BAaTh U3YYECHHBIN OHATUMHBIN
ammapar Kypca XuMuHu
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1uHKa, sxenesa (II) u xenesa (111), meau
(I1), omrcanne MPU3HAKOB UX
MPOTEKAHMUS.

UccnenoBanune ampoTepHBIX CBOWCTB
TUIPOKCUIA ATIOMUHUS U TUAPOKCUIA
IIAHKA.

IIpakmuueckue pabomui:

Ne 6. XKEcTkocTh BOAEI 1 METOJIEI €€
YCTPaHEHUS.

Ne 7. PeuieHue 3KCriepuMEHTAIBHBIX
3aj7a4 1o TeMe «Bakuenmme MeTajuisl U
UX COCIUHECHUS».

Buviyucnenus:

10 YPABHEHUSAM XUMUYECKHX PEAKIIUH,
€CJIU OJIMH U3 PEareHTOB JI1aH B U30BITKE
WJIU COJIEPKUT MPUMECH;

MacCOBOM JIOJIM BBIXOJa MPOYKTa
peakiuu

Uroro no pazneny

20

Pa3n

e 4. XuMus U OKpYy:Kaouias cpeaa

4.1

XUMUSA 1
OKpyXkarouas cpena

3

BemecTBa n MaTtepuansl B IOBCEAHEBHON
YKA3HHU 4eioBeKka. bezonacHoe
VICTIOJIb30BAHUE BEUIECTB U XUMUUECKHUX
peakuuii B ObITy. [lepBas nomoiup npu
XMMHUYECKUX 0KOTax U OTPABIICHUSIX.
XUMHYECKOE 3arpsA3HEHUE OKPYKAKOIIEH
cpenbl (TpeaesibHas OMmyCTUMast

XapakTepu3oBaTh POJIb XUMUH

B Pa3NUYHBIX cepax AesTeTbHOCTH
JIFOeH, OCHOBHBIE BEIIECTBA U
MaTepHaIbl, IPUMEHSICMbIC B )KU3HU
COBPEMEHHOTO YEJIOBEKA.

OOBsACHATH yClIOBHS 0€30I1aCHOTO
UCIIOJIb30BAHUS BEIIECTB U XUMHUUYECKHUX
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KOHIIEHTpaIus BelecTB. Posib Xxumun

B PEIICHUU SKOJIOTHYECKUX MTPOOIIEeM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

N3yuenue oOpa3ioB MaTepuaioB
(CTeKJ10, CIJIaBbl METAJIJIOB, TOJIUMEPHbIC
MaTepuarbl)

peakuuii B ObITY.

AHaTM3UpPOBATh U KPUTHUECKH
OILICHUBATh UH(OPMAIIUIO O BIUSHUU
ITPOMBITIUICHHOCTH, CEITbCKOTO XO35HCTBA,
TpaHCIIOPTa U JIp. HA COCTOSTHUE
OKPYXaroUen CpeIbl.

YMeTb 0Ka3bIBaTh MEPBYIO TOMOIIb

IIPY XUMHUYECKUAX 0XKOTaX U OTPABIICHUSX.
[IpuaUMAaTh ygacTue B 00CYKIECHUU
po0IeM XUMHUYECKOU U IKOJIOTUYECKOMN
HaIPaBJICHHOCTH, BEICKAa3bIBATh
COOCTBEHHYIO MO3UIIUIO IO podIeMe 1
npeajiaraTh BO3MOXKHBIC ITYyTH €€
perieHus

Hroro mo pazaeny: 3
PezepBHOE Bpemsi 3
OBILEE UNCJIO YACOB 68
I10 ITPOI'PAMME
~N
JOKYMEHT NMOoArnnMCAH
AJIEKTPOHHOW MOoArmcCbro
Ceptndukat: 7B63245B06A663E9B6D3D6AFC7854F58
Bnagenew: MYHWUUWNAJNBHOE BIOPKETHOE OBLUEOBPA3OBATEJIbHOE YYPEXOEHWME
OOVHLUOBCKAA CPEOHAA OBLEOBPA30OBATEJIbHAA LWUKONA Ne 9 UMEHU M.N.HEOENMHA
Dencteutenen: ¢ 21.04.2023 go 14.07.2024
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