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OdenepanpHas paboyas mporpaMma 1Mo ydeOHOMY MpeaMeTy «XuMus» (0a30BbIi
ypoBeHb) (mpenmeTHass o0nacTb «EcTecTBeHHO-HayuyHbIE MPEIMEThI») BKIIOYAET
MOSICHUTENBHYIO 3aIMCKY, COIepKaHue O0yUEeHHUs, INIAHUPYEMbIE PE3YJIbTAThl OCBOCHUS
MPOTPAMMBI 110 XUMHH, TEMATHUECKOE TIJIAHUPOBAHHE.

[TosicHuTenbHAst 3amMcKa OTpa)kaeT OOIIMe LeNd W 3aJayd HM3yYeHUsS XUMUH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX MPEANOCHIIOK K €€ H3YYEHHUI0 OOyYarolIMMUCH,
MECTO B CTPYKType Y4YeOHOro IlaHa, a TakKe IOAXOAbl K OTOOpY COAep X aHWs,
K OIPEICNICHHUIO IAHUPYEMBIX Pe3yJIbTaTOB.

Conepxanue 0Oy4deHHUsI PACKpbIBA€T COJEpKaTeIbHbIE JIMHUHM, KOTOPHIC
npeaIaraloTcs JUisi 005S3aTeIbHOT0 U3YUYCHHS B KaXKIOM KJIacce Ha yPOBHE OCHOBHOTO
oO1rero ooGpazoBaHMS.

[InanupyeMble pe3ynbTaThl OCBOSHHUS TMPOTPAMMBI 10 XHMHH BKIIFOYAIOT
JUYHOCTHBIE, METaIllpeAMETHBIE PE3yJIbTaThl 3a BECh IMEpUOJ OOY4YEHHUST Ha YpOBHE
OCHOBHOT'O 0011Ier0 00pa3oBaHUsl, a TaKXe MPEIMETHBbIC JOCTHKEHHUS 00ydaronierocs
3a KaXJIbIil TOJ] OOy4EHHS.

HOACHUTEJIBHAS 3AIIMCKA

[IporpamMmMa 1Mo XMMHUK Ha YPOBHE OCHOBHOT'O OOLIEro oOpa3oBaHMsI COCTaBJICHA
Ha OCHOBE TpeOOBaHMU K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTENbHOU
porpaMmMbl OCHOBHOTO o001iero oOpa3zoBanus, npenacraBieHHbix B OI'OC OO0O,
a Takke Ha OCHOBe (enepanbHOW paldouell MporpamMMmbl BOCHHUTAHUA U C YUETOM
KOHLEMLMKA 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 LIENSAX, 00IIEH CTpaTeruu 00y4YeHus,
BOCIIUTAHUS W  pa3BUTHS  OOydYalOMIMXCS CPEACTBAaMU  y4eOHOro  IMpeaMeTa,
yCTaHaBIMBAaET  00s3aTeNIbHOE  MPEIMETHOE  COAEp)KaHue,  MpPeaycMaTpUBAET
pacnpezesieHue ero 1o Kiaccam U CTpPYKTYPUPOBAHUE I10 pa3/iesiaM U TEMaM IIPOrpaMMBI
N0 XUMHUH, ONpeNeNsieT KOJMYECTBEHHbIE M KAueCTBEHHbIE XapaKTEPUCTUKH
COJIep)KaHMsl, PEKOMEHJIYEMYIO TIOCJIEIOBATENIbHOCTh HW3YUYEHUS XUMHUU C YYETOM
MEXMPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOro mpolecca,
BO3PACTHBIX OCOOEHHOCTEH OO0Yy4alolUXCs, ONpenessieT BO3MOXKHOCTH  IpeIMeTa
JUTsL peanu3aiuyd TpeOOBaHUN K Pe3ysbTaTaM OCBOEHHUSI OCHOBHOM 0Opa30oBaTEIbHOM
nporpaMMbl Ha YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHHsA, a Takxke TpeOoBaHMM
K pe3yjbTaTaM OOy4eHMsI XMMHM Ha YPOBHE LieJeld M3yYeHHUs NpeaMeTa U OCHOBHBIX
BUJIOB yu€OHO-TIO3HABATEILHOM JEATENBHOCTH 00YYa0IIEerocs Mo OCBOCHUIO y4eOHOTO
COJIEp KaHMS.
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3HaHWE XUMHH CIY>KUT OCHOBOM I  (OPMHUPOBAHUS  MHPOBO33PEHUS
oOy4aromnierocsi, ero MpeACcTaBiICHUl 0 MaTepuaIbHOM €IMHCTBE MHUPA, BAXKHYIO POJIb
urparoT GopMHpyeMble XUMHUEW TMPEACTaBICHUS O B3aWMOIPEBPAILCHUSIX HSHEPrUu
U 00 DHBOJIOLMU BEIIECTB B MPHUPOAE, O MYTAX pEIICHUs TI00AIBHBIX MPodIeM
YCTOMYMBOIO PAa3BUTHS YEJIOBEYECTBA — CBIPbEBOM, SHEPreTHUECKOW, MHIIEeBOU
U DKOJIOTHYECKOM 0€30MMacHOCTH, TPOOIEM 3PaBOOXPAHECHHUS.

N3yuenne xumuu:

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

BHOCUT BKJaJ B (OPMHUPOBAHHE MBIIUIEHUS W TBOPYECKUX CIOCOOHOCTEN
OoOy4JaromMxcs,  HaBBIKOB  HMX  CaMOCTOSITENIbBHOW  y4eOHOH  JIEeSTEeNIbHOCTH,
OKCIEPUMEHTAIbHBIX U MCCIEAOBATENbCKUX  YMEHUH,  HEOOXOOUMBIX  Kak
B IOBCEAHEBHOM KU3HU, TaK U B MPOPECCUOHAIBHON JEATEIBHOCTH;

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

croco0CTBYET (hOPMUPOBAHUIO [IEHHOCTHOT'O OTHOIIIEHUS K €CTECTBEHHO-HAYYHBIM
3HAHMSM, K MPUPOJIE, K YEJTOBEKY, BHOCUT CBOM BKJIAJl B 3KOJOTMYECKOE 00pa3oBaHUE
oOydJarommxcs.

JlanHple HampaBiieHHs B OOY4YeHMM XHMHHM OOECIEUUBAIOTCS CHelu(UKOM
coJiep KaHusl yueOHOTO MPEeIMETa, KOTOPBIN ABJISIETCS NEAArOrMuecKy aanTHPOBAHHBIM
OTpa)keHHEeM 0a30BOW HAyKH XMMHUU Ha ONPEEIEHHOM dTare e€ pa3BUTHSL.

Kypc xumum Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHUsl OPHEHTHUPOBAH
Ha OCBOEHHE OOYyYaIOIIUMUCS CUCTEMBbl MEPBOHAYAIBHBIX IOHSATHI XHWMHHU, OCHOB
HEOPraHWYECKON XMMUU U HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX NOHSATHI OpPraHUYECKON
XUMHH.

CrtpykTypa cojepkaHusi NporpamMmbl MO XUMUM Cc(HOpPMHpPOBaHa Ha OCHOBE
CUCTEMHOT0 NOAX0/a K €€ n3yueHuro. CopepkaHue CKIaAbIBAETCS U3 CUCTEMBI TOHATUI
O XMMHUYECKOM DJIEMEHTE U BEIIECTBE M CHUCTEMBI MOHATUA O XUMHUYECKOM pEeaKIuu.
O0e »TH cuCTEeMbl CTPYKTYpHO OPraHM30BaHbI IO MPHUHIMILY MOCIEI0BATEILHOTO
pPa3BUTHS 3HAHUI HA OCHOBE TEOPETHYECKUX MTPEACTABICHUI PA3HOIO YPOBHS:

ATOMHOMOJIEKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

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

YYEHHS O CTPOCHHH aTOMa U XMMHUYECKOU CBS3H;

peiCTaBICHUN 00 ANEKTPOIUTHUECKON TUCCOIMAIIMU BEIIECTB B PACTBOPAX.

Teopernyeckre 3HaHHS pACCMaTPUBAIOTCSI HA OCHOBE SMITMPUYECKU NOJTYYECHHBIX U
OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCA MOCJIEIOBATEIBLHO OT OJHOTO YPOBHS K APYTrOMY,
BBINIOJIHASL (DYHKUMU OOBSICHEHHS UM TNPOTHO3UPOBAHMS CBOMCTB, CTPOEHUS U
BO3MOYKHOCTEM MPAaKTUYECKOr0 MPUMEHEHHUS U MOITYYEHUS N3YYaeMbIX BELLECTB.
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OcBoeHne mporpamMmbl 10 XMMHH CIIOCOOCTBYET (POPMUPOBAHUIO MPEICTABICHUS
0 XHMHYECKOM COCTAaBJISIONICH HAy4YHOM KApTUHBI MHUpa B JIOTUKE €€ CHUCTEMHOU
IPUPO/IbI, IEHHOCTHOTO OTHOIICHHS K HAYyYHOMY 3HAHHUIO U METOJIaM MTO3HAHUSI B HAYKeE.
W3y4yenne XuMuy MPOUCXOAUT C TIPUBJICUCHUEM 3HAHUN M3 paHEe N3YUEHHBIX YICOHBIX
npeameToB: «Okpyxarouuit Mupy», «buonorus. 5—7 knaccoe» u «duszuka. 7 Kiaacey.

[Ipn u3yuyeHUu XUMHUHU TPOUCXOIUT (HOPMHpPOBAHHE 3HAHUN OCHOB XHUMHUYECKOMH
HAayKl Kak O0O0JIACTM COBPEMEHHOI'O0 €CTECTBO3HAHMS, MPAKTUYECKON EATeIIbHOCTH
YyelloBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIBTYphl. 3ajada y4yeOHOro
MpeaMeTa COCTOMT B (POPMHUPOBAHUU CHUCTEMbl XMMHYECKUX 3HAHWA — BAKHEUIIINX
(bakToB, MOHATHI, 3aKOHOB M TEOPETUYECKUX TIOJOKEHUM, JTOCTYMHBIX OOOOIICHHI
MHUPOBO33PEHUYECKOT0 XapaKTepa, si3blka HayKd, B MPUOOIICHUU K HAYYHBIM METOJaM
MO3HAHUS TP WU3YYCHUU BEMIECTB W XUMHYECKUX peakiuii, B (OpMHPOBAHUU
U Pa3BUTHM TO3HABATEIIbHBIX YMEHUW M MX NMPUMEHEHHH B Y4EOHO-TIO3HABATEIHbHOMN
U y4yeOHO-UCCIEOBATEILCKON JEATEIbHOCTH, OCBOEHHUU TIpaBUJl 0€30MacHOro
oOpaIleHus C BEIIECTBaMHU B TOBCEIHEBHOM KU3HHU.

[Ipy W3yyeHUM XUMUM Ha YPOBHE OCHOBHOIO OOHIEro 0Opa30BaHUSl BaKHOE
3Ha4YeHUE MPUOOpeu TaKue 1eH, KaK:

dbopmupoBaHue UHTEJUIEKTYaJIbHO pa3BUTOMN JUYHOCTH, rOTOBOM
K €aM0o00pa30BaHHUIO, COTPYAHHYECTBY, CAMOCTOSITEIIbBHOMY TPUHSITHIO PEIICHUA,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HM;

HaMpaBJICHHOCTh OOYyYE€HUSI Ha CHUCTEMAaTHYECKOE MPHUOOIIEHUE O0ydarouuxcs
K CaMOCTOSATEJIbHOW TMO3HABATEIBLHON NESITEIHbHOCTH, HAYyYHBIM METOJAaM IO3HAHUA,
(bOpPMUPYIONTUM MOTHBAIIUIO M Pa3BUTHE CITIOCOOHOCTEH K XUMUU,

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

dbopmupoBanue o0IIell PYHKITMOHAIBHON M €CTECTBEHHO-HAYYHOW TPAaMOTHOCTH,
B TOM YHUCJIE YMEHUN OOBSICHATH U OLICHUBATH SIBICHUS] OKPY>KAIOIIET0 MUPA, UCTIONb3YSI
3HAHWS W ONBIT, TOJYYCHHBIC TPH WU3YyYEHUW XUMHUH, MPUMEHSATh WX TMPHU PEIICHUU
po0sIeM B TOBCEAHEBHOM KU3HU U TPYAOBOMU JIEATETLHOCTH;

dbopmupoBaHre y OOyYarOmMXCs TYMaHUCTHUUYECKHUX OTHOIICHUN, TOHUMaHUS
[IEHHOCTH XWUMHUYECKUX 3HAHUW [JI1 BBIPAOOTKH DKOJOTUYECKU IIEIeCO00pa3HOro
MOBEJICHUS B OBITY U TPYJOBOM JIESITEIHHOCTH B LIEJISAX COXPAHEHUSI CBOETO 370POBbS U
OKPYKarUIEN MPUPOTHOU CPEbI;

pa3BUTHE MOTHUBALMM K OOYYEHHMIO, CIIOCOOHOCTE K  CaMOKOHTPOJIIO
¥ CAaMOBOCTIMTAHUIO HA OCHOBE YCBOCHHS OOIIEUEIOBEUECKUX IEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAIIPABICHHOCTH JaIbHEUIIIET0 00yUeHUSI.

OO61iee 4YuCI0 4YacoB, PEKOMEHJIOBAHHBIX JJIsi M3yYeHHS XuUMUU, — 136 4acos:
B 8 Kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kiacce — 68 vacos (2 yaca B HEZIEIO).
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JUtst KaKJI0ro Kjacca NpeayCMOTPEHO PE3EPBHOE yueOHOE BpEMsl, KOTOPOE MOKET
OBITh HCMOJIH30BAHO YYACTHUKAMU 00pa30BaTEIbLHOTO MpoIlecca B Lesax popMupoBaHus
BapUATHUBHOMN COCTABJISIONICH CoZiep kaHUsI KOHKPETHOM paboueit mporpaMmsl. [1pu aTom
oOs3aTenbHas (MHBapWAHTHAsA) YacTh COJACpXkKAHUS TpPEaMeTa, 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 Y€JIOBEKA. XUMUS B CUCTEME HayK. 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.
[IpocThle 1 coXKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudeckas ¢dopmyna. BaaeHTHOCTP aTOMOB XHMHMUYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BellecTB. OTHocuTelbHAsd aToMHas Macca. OTHOCHTEIbHAs
MOJIEKYJIApHas Macca. MaccoBast JOJIsl XUMUYECKOTO 3JIEMEHTA B COCUHECHUH.

KomnuectBo BemectBa. Monbs. MonsipHast macca. B3auMocCBs3b KOJIMUECTBA, MACChI
U 4Yuclia CTPYKTYPHBIX €AWHUIl BemiecTBa. Pacuétel mo dopmyliaM XHUMHUYECKHUX
COCIUHCHUM.

DU3NYECKUE U XUMHUUYECKHE SIBJICHUA. XUMHUYECKasl PEAKIHs U €€ MPU3HAKU. 3aKOH
COXpaHEHMSI MacCChl BEIIECTB. XUMHUYECKHE ypaBHEeHUs. Knaccudukaruss XUMUYECKUX
peakuuii (COeTMHEHHUS, Pa3JIOKEHUS, 3aMEIIIEHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XWMHYECKOW TIOCYAOW, MpaBWjIaMud pabOThl B JabopaTopuu H
npuéMamMu oOparieHuss ¢ JiabopaTOpHBIM OOOpYJAOBaHUMEM, H3YyUYEHHE U OIMCAHHE
(bU3UYECKUX CBOMCTB 00pa3IioOB HEOPTraHMUECKUX BEIIECTB, HAOIIOJICHUE (HU3UICCKUX
(TutaBIIeHHE BOCKA, TassHHE JIbJla, pACTUPaHUE caxapa B CTYIIKE, KATICHUE U KOHACHCAITUS
BOAbI) M XUMHYECKUX (TOpEHHE CBEYM, NPOKAIUBAHHUE MEIHON MPOBOJIOKH,
B3aMMOJICHCTBUE MeJa C KUCJIOTOM) SIBICHWM, HAOMIOJCHUE W OMNHCAaHWE MPU3HAKOB
NPOTEKaHUs XMMUYECKHX peakiuil (pas3ioxeHue caxapa, B3aUMOJCUCTBHE CEPHOU
KHCJIOTBHI C XJIOPUAOM Oapus, pasioxenue ruapokcuma meau (1) mpu HarpeBaHwuu,
B3aMMO/ICHCTBHE Kele3a ¢ pacTBopoM cosiid Meau (II), uzyuenue crnocoboB pazeneHus
cmecedl (C TIOMOIIBI0O MarHuTa, (QUIbTpOBaHWE, BBIIAPUBAHUE, JIUCTHILISAINS,
xpoMarorpadusi), TpoBEACHUE OYNCTKUA MOBAPEHHOW COJM, HAOIIO/IEHUE W OMHCAHUE
pe3yibTaTOB TPOBEICHHS OMBITA, WJUTFOCTPHPYIOMIETO 3aKOH COXPAaHECHHS MAaccChl,
CO3/IJaHHUE€ MOJIeNIel MOJIEKYJ (IIIapOCTEPHKHEBBIX ).

Ba:kHeiimue npeacTaBuTe/ M HEOPraHUYECKUX BelleCTB

Boznyx — cmech razos. CoctaB Bo3ayxa. Kucnopoa — 3seMeHT 1 pOCTOE BELIECTRO.
Haxoxnenue kucimopoaa B mpupoje, GU3NYEeCKue M XUMUYECKHE CBOWCTBA (peakiuu
ropenusi). Okcunpl. Ilpumenenue kucinopoga. CrnocoObl MOMyYEHUS KUCIOpOAa
B JlabopaTtopuu U MpOMbIIUIEHHOCTU. KpyroBopoT kuciopoga B mnpupoae. O30H —
ATOTpOITHAS MOAU(DUKAIIHS KUCTOPOa.
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TemnmoBoit 3PpPexT XUMHUECKON pEeaKIu, TEPMOXUMHUUYECKHE YPAaBHEHUS, HK30-
U DHIOTEPMUYECKHE peakuuu. TOIIMBO: yrojib M METaH. 3arps3HEHHE BO3yXa,
YCWICHHE MapHUKOBOTO 3 PeKTa, pazpylieHne 030HOBOTO CIIOsI.

Bonopon — snemeHT U mpoctoe BemiectBo. HaxoxkaeHune BoAopoaa B MPUPOJE,
bu3NYecKue U XUMUYECKUE CBOMCTBA, MPUMEHEHHE, CIIOCOObI momydeHus. Kucioter u
COJIH.

MossipHbIi 00BEM Ta30B. PacuéThl Mo XUMUYECKUM YpaBHECHUSIM.

dusnueckue cBOKMCTBA BOAbL. Bona kak pactBopuresnb. PactBopsl. HackllieHHbIe 1
HEHACBIILICHHBIE pacTBOPbI. PacTBOpUMOCTE BemIECTB B BoJe. MaccoBas 107151 BEIIECTBA
B pacTBope. XMMHUYECKHE CBOICTBA BOJbl. OcHOBaHUA. Poiib pacTBOpoOB B MpHUpOAE U
B )KM3HU 4esoBeKka. KpyroBopot Bobl B IpUpoe. 3arps3HeHre NpupoaHbIX Bod. OxpaHa
Y OYUCTKA IMPUPOIHBIX BOJI.

Knaccudukanusa Heopranmdeckux coenuHenuit. Oxcunpl.  Kiaccudukanus
OKCH/JIOB: 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 XHUMHUYECKUE CBOWCTBA OCHOBAaHUM.
[TonyyeHne OCHOBaHHUM.

Kucnotel. Knaccudukanusa kucnor. Homenknarypa xkucinor. dusnyueckue u
XAMUYECKUE CBOMCTBA KUCIOT. Psan aktuBHOCTM MeTaioB H.H. bekerona. Ilomyuenue
KHUCJIOT.

Comu. Homenkmarypa coiseid. Pu3nyeckue M XHMMHYECKHE CBOWCTBA COJIEH.
[Tonydyenue comnen.

I'eneTnyeckas cBs3bp MEXKY KJIaCCAMHU HEOPTaHUYECKUX COCIUHEHUM.

Xumuueckuil 5Kcnepumenm:

KAUE€CTBEHHOE ONPEACIICHUE COJEpPKaHMS KHUCIOPOJa B BO3IyXE, IOJIy4YECHHE,
coOupaHue, pacro3HaBaHWE€ M M3yUYEHHE CBOMCTB  KHUCIOpOJa, HaOJIIOACHHE
B3aMMOJICHCTBUSI BEUIECTB C KHUCIOPOJIOM M YCIOBHUS BOSHUKHOBEHUS U MPEKpalleHUs
ropenus (Mokapa), O3HAKOMJIEHHWE C OOpa3llaMu OKCHUJIOB U OINKMCAHUE WX CBOMCTB,
MoJIyuyeHue, coOMpaHHe, paclio3HaBaHUE W HM3Y4YCHHE CBOMCTB Bojopoaa (FOpeHHe),
B3auMozeiictBue Bomopoma ¢ okcumom wmeau (1) (BO3MOXHO —HCITONB30BaHME
BUJIEOMATEPUAJIORB), HAOJIOIeHHE 00PA3IIOB BEIIECTB KOJIMYECTBOM 1 MOJIb, MCCIIEIOBAHKE
O0COOEHHOCTEW PACTBOPEHHUS BEIIECTB C PA3IUYHONW PACTBOPUMOCTHIO, TIPUTOTOBIICHUE
PacTBOPOB C OINPEIEITEHHON MAaCCOBOM JOJIEW PACTBOPEHHOTO BELIECTBA, B3aUMOICCTBUE
BOAbl C MeTaJulamMu  (HaTpueM M KajdblueM) (BO3MOXHO  HMCIOJb30BaHUE
BUJICOMATEPHUAIIOB), HCCIICOBaHHE OOpa3lloB HEOPTaHWYECKHX BEIIECTB Pa3TUYHBIX
KJIACCOB, HA0JIIO/IEHUE U3MEHEHHUSI OKPACKU MHIMKATOPOB B pACTBOPAX KUCIIOT U IIEJIOUEH,
u3ydeHne B3ammojercTBus okcuna menu (1) ¢ pacTBopoM cepHOM KHCIOTHI, KHCIOT
C METAJUIAMH, PEaKUUH HEUTpaAIN3aluH, MOJy4YeHUE HEPACTBOPUMBIX OCHOBAHUM,
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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 (LIEJIOYHBIE U MIETOYHO3EMEIBHBIE METAIIIbI, TAJIOT€HbI, THEPTHHIE
ras3bl). JE€MEHTHI, KOTOpbIE 00pa3ytoT aM(OTEpHbIE OKCUIBI U TUPOKCH/IBI.

Ilepnonmueckuit 3akoH. llepmomnueckass cucTeMa XHMHYECKHX  DJIEMEHTOB
J.1. MenneneeBa. KopoTkonepuoanas u JyiiHHONepuoaHast Gopmsel [lepronmnueckoit
cucteMbl xuMuueckux 3iemeHToB .M. Menaeneesa. Ilepuoasl u rpynnel. @Pusndyeckui
CMBICJI MIOPSAIKOBOTO HOMEPA, HOMEPOB MEPHUOJIA U IPYIIIIBI AJIEMEHTA.

Crpoenune aromoB. CoctaB aTtomHbIX saep. M3oronel. OnekTpoHbl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB NepBbIX 20 XMMHYECKUX 3eMeHTOB lleproanyeckoit
cucrembl .. MenzaeneeBa. XapakTepUCTUKA XHUMHUYECKOIO 3JJIEMEHTA IO €r0
nonoxeHuro B Ilepuoanueckon cucreme .M. Menaeneesa.

3aKOHOMEpPHOCTM HM3MEHEHHUS pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIIIAM U IEPHUOIAM.

3nauenue [lepunonnueckoro 3akoHa u Ilepuoguueckon CUCTEMBbl XUMUYECKUX
AIIEMEHTOB ISl Pa3BUTHUS HayKu U pakTuku. .M. Mennenees — yd€Hblil ¥ rpaJaHUH.

Xumuueckass  cBa3b. KoBasneHTHass (moJjisipHass M HENOJsIpHasi)  CBA3b.
DIEeKTPOOTPULATETbHOCTh XUMUUECKUX 3JIEMEHTOB. MIOHHAs! CBSI3b.

Crenenb okucieHuss. OKHUCIUTEIBHOBOCCTAHOBUTENbHbIE peakuuu. lIpoueccs
OKHCIIEHUS] U1 BOCCTAHOBJICHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuil Ikcnepumenm:

U3y4eHHe oOpasloB BEIISCTB METAUIOB W HEMETAUIOB, B3aWMOJICHCTBHE
TUJIPOKCHAA IMHKA C pacTBOpaMHd KHUCJIOT U IIEJIOYeH, TMPOBEIACHUE OIBITOB,
WUTFOCTPUPYIOIIUX MPUMEPHl OKUCIUTEILHO-BOCCTAHOBUTENIBHBIX peakiuil (TopeHue,
PEAKIIUM PA3JIOKECHUS, COCTUHEHUS).

Mesicnpeomemmuvie ces13u

Peanuzamuss MeXmnpeaMeTHBIX CBsS3ed TpU WM3YyYEeHWHW XHMHM B 8 Kiacce
OCYIIECTBIISIETCS Yepe3 UCIIOIH30BAHNE KaK OOIIMX €CTeCTBEHHOHAYYHBIX TMOHSITHH, TaK
U TIOHSATHUM, SIBISIONIMXCS CHUCTEMHBIMU ISl OTACIBHBIX MPEAMETOB €CTECTBEHHO-
Hay4YHOTO IIUKJIA.

OO0mIre ecTeCTBeHHOHAYYHbIC TIOHSTHSI: HAYyYHBINH (DaKT, TUTIOTE3a, TEOPHs, 3aKOH,
aHajgu3, CHUHTE3, KIacCU(pUKaAIUs, TEePUOJUYHOCTh, HAOIIOJICHHE, DSKCIIEPUMEHT,
MOJIETUPOBAHUE, U3MEPEHUE, MOJIENb, SIBIICHHE.

®du3uKa: MaTepusi, aToOM, 3JIEKTPOH, MPOTOH, HEUTPOH, WUOH, HYKJIHUJ, HU30TOIIbI,
PaIoOaKTUBHOCTb, MOJIEKYJIA, DJICKTPUUYECKUIN 3apsji, BEIIECTBO, TEJIO, O0BEM,
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arperaTHO€ COCTOSIHHE BEIECTBA, Ta3, (M3MUECKHE BEIMYUHBI, CAMHUIIBI N3MEPEHUS,
KOCMOC, TITaHETHI, 3BE3/1bI, COHIIE.

buonorus: porocunTes, nprxanue, buocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpPaAIbl, TOPHBIE TTOPOJIBI, MOJIC3HBIE
HCKOTIaeMbIe, TOTUITMBO, BOJHBIE PECYPCHI.

9 KJIACC

BeurecTBo 1 XMMHYECKAs peaKuus

Ilepnognueckuit 3akoH. llepmomnueckass cucTeMa XHMMHYECKHX  DJIEMEHTOB
JA.N. MenneneeBa. CtpoeHue aroMOB. 3aKOHOMEPHOCTM B HM3MEHEHUU CBOWCTB
XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX IMEPUOAOB, KalMs, KalbIUsi U UX COCIUHEHUHN
B COOTBETCTBHUU C MOJ0KEHUEM DJIEMEHTOB B [leproanyeckon CUCTEME U CTPOEHUEM HX
aTOMOB.

CrpoeHune BeniecTsa: BUAbl XUMUYECKON CBSI3HU. THIIBI KPUCTAJUIMYECKUX PEMIETOK,
3aBUCUMOCTh CBOMCTB BEUIECTBA OT THIIA KPUCTAUIMYECKOM pEmETKH M BHOA
XUMUYECKOU CBS3H.

Knaccudpukanus u HOMEHKJIATypa HEOPraHMYECKHUX BEIIECTB. XUMHUYECKHUE
CBOMCTBA BELIECTB, OTHOCALIMXCS K PA3JIMYHBIM KJIACCAM HEOPTraHUYECKUX COCIUHEHUH,
reHETUYECKas CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccupukanms  XMMUYECKMX  peakuMid 1O  pa3id4yHbIM  [pPU3HAKaM
(MO YMCITy ¥ COCTaBy Y4YacTBYIOIIMX B PEAKIMU BEHIECTB, MO TEIUIOBOMY 3P GEKTYy,
N0 M3MEHEHMIO CTENEHEW OKHUCICHHMS XMMHYECKMX 3JIEMEHTOB, IO OOpPaTUMOCTH,
[0 YYacCTHIO KaTaJM3aTopa). JK30- U SHJOTEPMHUYECKHE PEAKIUH, TEPMOXUMHUYECKUE
YpaBHEHMUS.

[lonsiTue o0 ckopoctu Xxumuueckod peakuuu. [loHsTHe 00 o0O0paTUMBIX U
HEOOpaTUMBIX XHMHUYECKUX peakuusx. [IoHATHE O TOMOTeHHBIX M T€TepOTreHHBIX
peakuusax. Ilonstme o  karanuze. IloHATHE O  XMMHUYECKOM  PaBHOBECHHU.
@akTOphl, BIUSIONIME HA CKOPOCTh XUMHUYECKOW PEAKUUU U MOJIOKEHNE XUMHUYECKOTO
PaBHOBECHS.

OKHUCANTENBHO-BOCCTAHOBUTENBHBIC peakuuu, 3JEKTPOHHBIN OanaHc
OKHCIINTEIIbHO-BOCCTAHOBUTENBHOM peakuuu. CocTaBleHNEe YPaBHEHUN OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIMI C UCIIOJIB30BAaHUEM METOIa 3JIEKTPOHHOTO OasaHca.

Teopust DNEKTPOJIUTHUECKON AUCCOUMALNH. JIEKTPOJUTBI U HEDIJIEKTPOJIUTHI.
Katnonel, aHmoHbl. MexaHuW3M JHCCOLMAIIMM BEUIECTB C PA3JIMYHBIMUA BUIAMH
XxuMHuueckoi cBsizu. Crenenp auccoruanyu. CUIbHbBIE U c1a0ble 3IEKTPOIUTHI.

Peakuuu moHHOro oOMeHa. YcJoOBHsI NMPOTEKAHUS PEAKIUi HOHHOTO OOMEHa,
IIOJIHBIE Y COKPAIlEHHBIC HMOHHBIE YpaBHEHHUs peakiuil. CBOMCTBA KUCIIOT, OCHOBAHUM U
COJIEll B CBETE MPEACTABICHUN 00 AIEKTPOIMTUYECKONW Aucconuanuu. KauecTBeHHbIE
peakuuu Ha HOHBL. [IoHATHE O THAPOIU3E CONEH.

10
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Xumuueckuu s3Kcnepumenm:

O3HAKOMJIEHUE C MOJCISAIMH KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHX
BELIECTB — METAJUIOB U HEMETAJJIOB (TpaduTa U anmasa), CJIOKHBIX BEHIECTB (XJIOpuia
HATpHs), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEaKLMH OT BO3IECUCTBUS
pa3auuHbBIX (HAKTOPOB, HCCIENOBAHUE DIIEKTPONPOBOJHOCTA 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 IIOMOUIBIO KAYECTBEHHBIX PEAKIIMI HA HOHBI, pEIICHUE SKCIIEPUMEHTAJIBHBIX 3a1a4.

HemeTtansibl u uX coefuHeHUs

OO6m1as xapakTepuCTHKA rajJoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEepHbIE
creneHu okuciieHud. CtpoeHue u (pru3n4ecKue CBOMCTBA MPOCTHIX BEIMIECTB — FAJIOT€HOB.
XUMHUYECKHE CBOMCTBa Ha TMpuMepe XJjopa (B3aMMOJEHCTBHE C MeTalUlaMH,
HEMeTaJUIaMH, 1eiaoyaMu). Xnopooaopo. ColsiHasi KUCI0Ta, XUMUYECKHUE CBOMCTBA,
MOJIyYeHHEe, IpuMeHeHue. JleiicTBre XJiopa U XJIOPOBOAOPOJA Ha OPraHU3M YEJIOBEKA.

Bakneiiime XJIOpUIbI M X HAXOXKJIECHUE B IPUPOJIC.
O61as xapakrepucTtika 3aeMeHToB VIA-Tpynnbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble creneHu okucieHus. CTpoeHwe W (U3HUECKHE CBOMCTBA MPOCTHIX
BEILIECTB — KUCJIOPOJA U Cepbl. AJIIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOa U CEPHI.
Xumunyeckue cBorictBa cepbl. CepoBOA0PO, CTPOECHUE, PUINYECKUE U XUMUUECKHE
cBorictBa. OKCHBI CEpPhl KaK MPEICTAaBUTENN KUCIOTHBIX OKCHIOB. CepHasi KHCIOTa,
dbuznyeckre U XUMHUYECKHUE CBOMCTBa (0OIME Kak MPEeACTaBUTENS Kjiacca KUCIOT U
cnenupuyeckre). XuMUYECKHUE PEaKIInu, JIEXKAIIE B OCHOBE MPOMBIIIJIEHHOTO crioco0a
MOJyYEHUsI CEpPHOU KUCHOTHI. [IpuMenenne cepHoil KucinoTel. CoNM CEpHOUM KHUCIOTHI,
KauecTBeHHas peakuus Ha cyibpar-uoH. HaxoxneHue cepbpl M €€ coeAMHEHUI
B npupoje. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeabl COEAMHEHUSIMHU CEPhI
(KUCOTHBIE T0XK/IH, 3arPsI3HEHUE BO3/AyXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAILICHHUS.
OO6mast xapaktepuctuka 3aeMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOSHHUS aTOMOB,
XapaKTEpHbIE CTETNIEHH OKUCIEHUSA. A30T, paclpOoCTpaHEHHE B pUpoje, (PU3NUYECKUE U
XxuMuyeckue cpoiictBa. KpyroBopor a3zora B mpupone. AMMHUak, ero (usmyeckue u
XUMHUYECKHE CBOMCTBA, MOTydeHue u npuMeHeHue. Conu aMMOHUS, WX (PU3MUECKHE
U XMMUYECKHe CBOMCTBA, MpuMeHeHune. KauecTBeHHas peakiiys Ha HOHbl aMMOHMS.
A3oTHast KUCNIOTa, €€ MmojaydeHue, GU3NIecKue M XUMUYECKHe CBOMCTBA (0OIue Kak
MIPEICTaBUTEINS KJlacca KUCIOT U crnernuduyeckue). Mcnonb3oBaHue HUTPATOB U COJIEH
aMMOHHUSI B KauyeCcTBE MHUHEpAIbHBIX yAOOpeHud. XHUMHUECKOe 3arpsi3HEHUE
OKpPYXAaIOLIEH Cpellbl COEUHEHUSIMU a30Ta (KUCIOTHBIE JOXK/IH, 3arpA3HEHUE BO3yXa,
no4Bbl U BoJI0éMOB). Dochop, aiutoTponHsie Moaudukanuu ¢ocdopa, huznueckue u
xumuueckue cBoiictBa. Okcun docdopa (V) u dpocdopHas kucinora, PU3NICCKHUEC
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U XUMUYECKHE CBOWMCTBa, moiydeHue. lcmonp3oBanue QocdaTtoB B KadecTBe
MUHEPaIbHBIX yI0OPEHUM.

O6mas xapakrepuctuka neMeHToB [VA-rpynmnsl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTEMEHW  OKHUCICHUSA. YTIEpol, aUIOTPONHble  MOAU(UKAIINH,
pacnpocTpaHeHHE B TpUpojae, (PU3NUECKHE W XUMHUYECKHE CBOWCTBAa. 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. YTroiabHas KUcCIoTa M €€ coiu, Ux (usmyeckue u
XUMHUYECKHE CBONCTBA, MOJyUeHUE U TpUMeHeHre. KauecTBeHHas peakiusi Ha KapOoHaTt-
noHbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIIUICHHOCTH U CEJILCKOM
XO3SIUCTBE.

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

Kpemnuii, ero ¢pusnveckue U XUMUYECKHE CBOMCTBA, MOJYYCHUE U MPUMEHEHHE.
Coenunenust kpemHusi B npupoje. O6ume npeacrtapieHust o0 okcuae kpemuus (IV) u
KpeMHueBoi kucnore. CUITUMKATHI, WX HCIOJIb30BaHHWE B OBITY, B MPOMBIILIEHHOCTH.
BaxHeiiime cTpoWTeNnbHbIE MaTepHaNbl: KepaMHKa, CTEKJIO, IIEMEHT, OEeTOH,
xene300eToH. [Ipobiembl 06€30MacHOr0 MCMOJIb30BAHUSI CTPOUTENIBHBIX MATEpUAIOB
B IIOBCEIHEBHOU JKU3HM.

Xumuyeckui sKkcnepumenm:

M3yueHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJISIHOM KHCJIOTHI,
MIPOBE/ICHUE KAa4YE€CTBEHHBIX PEAKIMN Ha XJIOPUI-UOHBI U HAOIIOJICHUE MPU3HAKOB HMX
MPOTEKaHUs, OIBITHI, OTPaXkarolre (U3NIECKUE U XUMUUIECKHE CBOMCTBA raJOTCHOB U
UX COEIMHEHHH (BO3MOXXHO HCIIOJIB30BAHME BUICOMATEPUATIOB), O3HAKOMJICHUE
c oOpasuamMu XJIOpHUIOB (TaJIOT€HUIOB), O3HAKOMJIEHHE C oOpasliamMu cepbl U €€
COEIMHEHUSMH (BO3MOXHO UCIOJIb30BAaHUE BHIEOMATEPHANIOB), HAOIIOJEHUE Mpoliecca
OoOyTJIMBaHMS caxapa MoJl IEUCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTHI, U3yUEHUE
XUMUYECKUX CBOWCTB pa30aBIICHHON CEpPHOM KHUCJIOTHI, MPOBEICHUE KAaYeCTBEHHOM
peakiuu Ha Cynb(paT-uoOH U HaOJIOJIEHUE MpU3HAKa €€ MPOTEKaHUs, O3HAKOMIJICHHE
¢ (QusuueckuMHu cBoMCTBaMH a30Ta, Qochopa MW HUX COoeaUHCHHH (BO3MOXKHO
UCIIOJIb30BAaHUE BUAEOMATEPUAJIOB), 00Opa3liaMH a30THBIX U (POCPOPHBIX yIOOpEHUH,
NoJiyueHue, coOMpaHue, pacrno3HaBaHWE M U3YYEHUE CBOMCTB aMMHUaKa, MPOBEJCHUE
KayeCTBEHHBIX pEaKkUWid Ha MOH aMMOHHUA U (ocaT-HOH M H3yYEHUE MPU3HAKOB UX
MIPOTEKAHMS, B3aWMOJCHCTBUE KOHUEHTPUPOBAHHOM Aa30THOM KHUCJIOTBI C MEIBIO
(BO3MO>XHO HCHOJB30BAHUE BHUICOMATEPHUATIOB), U3YUEHUE MOJAEIIECH KPUCTAIUIMYECKUX
peméTok anmaza, rpadura, QyiepeHa, 0O3HAKOMJICHHE C MPOIECCOM aacopOommu
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PAaCTBOPEHHBIX BEUIECTB AKTMBUPOBAHHBIM YIIEM M YCTPOMCTBOM IIPOTHBOIasa,
[OJlyuYEHUe, COoOMpaHue, paclo3HaBaHUE W H3YYEHHE CBOICTB YIJIEKHUCIIOTO rasa,
IPOBEJICHUE KAUECTBEHHBIX peakUui Ha KapOOHAaT M CHJIMKAT-UOHBI U HU3yYEHUE
IIPU3HAKOB  MX  NPOTEKaHWs, O3HAKOMIICHHME C  MNPOAYKIHEW  CUIMKATHOU
IIPOMBILJICHHOCTH, pPELICHUE OJKCIEPUMEHTANBHBIX 3aJad 10 Teme «Baxuenne
HEMETAJUIBI U UX COCTUHEHUSY.

MeTaslibl ¥ UX COeIMHEHUSA

OO1mast xapakTepuUCTUKa XMMHUYECKUX 3JIE€MEHTOB — METaJUIOB Ha OCHOBAHUM UX
nojiokeHus B Ilepuonnueckor cucreme xumudeckux sneMeHnToB .M. MenaeneeBa u

cTpoeHust atToMoB. CTpoeHHE METAIOB. MeTaimnueckasi CBA3b U METaInyecKas
KpUCTAJUIMYECKAsT PEHETKA. ODJIEKTPOXMMHYECKUW PSAJ  HAOPsHDKEHUHW — METaJUIOB.
duznyuecKue U XUMUUECKUE CBOMCTBA MeTaJTOB. OO01111e CrIOCOOBI MOTYyYEeHHS] METAJJIOB.
[ToHsiTHE O KOPPO3UU METAIIOB, 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. MenzaeneeBa, CTpoeHME HX aTOMOB, HaxXOXICHHUE B IPUPOJIE.
duznyeckre W XMMUYECKHE CBOMCTBAa (Ha mpumepe Hatpusi U Kanus). OKCUIbl U
TUJIPOKCUIBI HATPUA U Kanusl. [ [puMeHeHne meI0UHbIX METANIOB U X COCTMHEHUM.

[{erouHO3€MENBbHBIE METAJUIBI MArHUN U KAJIBIUI: noJiokeHue B [leproanueckoin
cucreMe XxuMudeckux aneMeHToB [[.1. MenaeneeBa, CTpoO€HHUE UX aTOMOB, HAXOKJICHUE
B npupoje. OU3nuecKkue U XUMUYECKHME CBOMCTBA MarHusi W Kajblus. Baxueumue
COCIMHEHUS KaJbIUs (OKCHUJ, THUAPOKCHUI, coju). JKECTKOCTh BOABI U CIOCOOBI €€
YCTpPaHEHUS.

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

Kenezo: mnosoxxkenue B Ilepuonnyeckor cucTeMe€  XUMHYECKHUX  DJIEMEHTOB
JAWN. MenneneeBa, CTpoeHME aroMa, HaxoxacHWe B npupone. dDusnueckue u
XUMHYECKHE CBOMCTBA xkee3a. OKcHbl, THapokcu bl U coiu xxenesa (11) u sxenesa (1),
MX COCTaB, CBOKMCTBA U MOJyYCHHUE.

Xumuueckuil 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
(BO3MOXXHO HCIIOIH30BAaHUE BUICOMATEPUAIOB), UCCIIETOBAHNE CBOMCTB KECTKOM BOJIBI,
IpoIiecca TOpeHus xKeje3a B KUCIopoie (BO3MOXKHO MCITOIb30BaHUE BUIEOMATEPHAJIOB),
MIPU3HAKOB MPOTEKaHUs KaueCTBEHHBIX PEAKIIMN HA MOHBI (MarHus, KaJIbIUs, aJFOMUHUS,
nuHka, xene3a (II) m xeneza (IIl), menu (II), HaGmromeHne W omMcaHWE TPOIECCOB
OKpaIllMBaHMs TUIAMEHU MOHAMU HATPHS, KaJlus U KaJblKs (BO3MOKHO HCIIOJIB30BAaHUE
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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
KoHIeHTpauusi BemecTB (manee — IIJIK). Posnp Xumum B pelieHHH SKOIOTMUECKHUX
npooiem.

Xumuueckuil IKcnepumenm:
M3yuyeHHe oOpa3loB MaTepuanoB (CTEKJIO, CIUIaBbl METAaJIOB, MOJUMEpPHbIC
MaTepHabl).

Mesicnpeomemmuule cesa3u

Peanmuzanmss MeEXNpeaIMETHBIX CBS3€H NpH W3YyYeHWHW 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, TUTIOTE3a, 3aKOH, TCOPHS,
aHanM3, CHUHTE3, KiaccuduKaius, TEpPUOJUYHOCTb, HAOIIOJACHUE, OSKCIEPUMEHT,
MOJICTUPOBAHUE, W3MEPEHHE, MOJEIb, SBICHHE, MApPHUKOBBIM 3((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, IIJIAHETHI, 3BE3MHI,
ConHue.

buonorusa: ¢dorocunTe3, npixanue, Owocdepa, HSKOocCHCTEMa, MHUHEPATbHBIC
yIO0OpEeHHS, MUKPOIJIEMEHTHI, MAaKPOIJIEMEHTHI, MUTATEILHBIC BEIICCTRA.

['eorpadusi: atmocdepa, ruapochepa, MUHEpabl, TOPHBIE TOPOJBI, TMOJE3HBIE
WCKOIIaeMbIe, TOIIUBO, BOJTHBIC PECYPCHI.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 XUMHUHU
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JIMYHOCTHBIC PE3yJIbTAaThl OCBOCHHUS IIPOrPaMMbI OCHOBHOI'O 00ILEro 00pa30BaHuUs
JOCTUTAIOTCS B XOJI¢ OOYYCHHS XHMHH B CJIWHCTBE YYCOHOW M BOCIHTATEIHHON
JCATCIIBHOCTH B COOTBETCTBHHM C TPAAMIIMOHHBIMUA POCCUNCKUMHU COIMOKYIBTYPHBIMU U
JyXOBHO-HPABCTBEHHBIMHU I[ICHHOCTSIMH, IIPUHATHIMU B OOIIIECTBE MTPaBUIIAMHA M HOPMaMH
MIOBEJICHUS M CITIOCOOCTBYIOT IIPOIECCaM CaMOIIO3HAHHUS, CAMOPA3BUTHS M COIIMATU3AIINN
oOydJarommxcs.

JIMYHOCTHBIE pe3yJIbTaThI OTpaKaroT TOTOBHOCTH 00yJaromuXcs
PYKOBOJICTBOBAThCSI CUCTEMOM IMO3UTHBHBIX IICHHOCTHBIX OPHCHTAIIMA W PACIIUPCHHUC
OIIBITA JCSTCIIBHOCTH Ha €& OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOT0 BOCITUTAHMS:

IIEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECCKOMY M
HAyYHOMY HACIICJINIO, TOHUMAaHUS 3HAYCHUS XUMHUUECKON HAYyKH B )KU3HU COBPEMEHHOTO
oOIIIeCTBa, CHOCOOHOCTH BIAJETh JIOCTOBEpPHOW HHMOpManuendn o MepeaoBbIX
JTOCTIDKCHHUSIX M OTKPBITHSIX MHUPOBOM M OTEYECTBEHHOW XWUMUH, 3aWHTEPECOBAHHOCTH
B HAyYHBIX 3HAHUSAX 00 yCTPONCTBE MUpa U OOIIECTRA;

2) TPasKAAHCKOT0 BOCIIUTAHMSA:

MPEACTABJICHUS O COLIMAIBHBIX HOPMaxX M MPaBUJIAX MEXIMYHOCTHBIX OTHOIICHHM
B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO MOJIE3HOM, yueOHO-
UCCJIENOBATENBCKOW, TBOPYECKOM M JAPYIMX BHMJAAX JEATEIBHOCTH, TOTOBHOCTH
K pa3HOOOpa3HOW COBMECTHOM [JI€ATEIbHOCTH TNPHU  BBIIIOJIHEHHH  Y4EOHBIX,
MO03HABATEJIbHBIX 33/]1a4, BHIIOJHEHUH XUMUYECKUX IKCIIEPUMEHTOB, CO3JJaHUHN Y4eOHBIX
IIPOEKTOB, CTPEMJIEHUS K B3aUMOIIOHMMAHHMIO M B3aWMOIIOMOIIM B IIPOLIECCE 3TOM
y4eOHON JesiTeIbHOCTH, TOTOBHOCTU OLIEHUMBATH CBOE MOBEICHHE M TMOCTYIKH CBOUX
TOBapMIlEd C MO3WLIHMHA HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HaHHUS
MOCJIEACTBUN TTOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHUSI:

MHPOBO33PEHYECKHE MPEACTABICHUS O BEIIECTBE M XUMHUYECKOW peakIln,
COOTBETCTBYIOIME COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH M COCTABJIIOLINE OCHOBY
IUIS TIOHUMAaHMs CYI[HOCTH HAy4yHOW KapTHHBI MHUpa, MPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHSI TPUPOJIbI, B3aUMOCBS3SX YeJIOBEKa C MPUPOIHOMN CpeoH,
O POJIM XMMHUH B MO3HAHUH 3THX 3aKOHOMEPHOCTEIA;

MO3HABaTEIbHBIC MOTHBBI, HAMIPABIICHHBIC HA TOJTyYCHHE HOBBIX 3HAHH 10 XMMUH,
HEOOX0AMMbIe JIJIst 00bSICHEHHST HAOTI0JaeMbIX ITPOIIECCOB U SIBJCHUH, TO3HABATEILHOIA,
UH(POPMAIIMOHHON M YMTATEILCKOM KYIBTYpPhI, B TOM YHCJI€ HABBIKOB CAMOCTOSATEIIbHOM
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paboThI C yueOHBIMU TEKCTAMH, CITPABOYHOM JTUTEPATYPOM, 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) dopMupoBaHus KyJbTYPhI 310POBbSI:

OCO3HaHMWE IIEHHOCTU KWU3HHU, OTBETCTBEHHOTO OTHOIIECHHSI K CBOEMY 3J0POBBIO,
YCTaHOBKHU Ha 370POBBIM 00pa3 *U3HU, OCO3HAHUE MOCIEACTBUI U HENMPUATHE BPEAHBIX
NPUBBIUCK (YIMOTpEOJICHUS aJKOTONs, HAPKOTUKOB, KYpEHHUs), HEOOXOIUMOCTH
COONIO/IeHUsT TpaBuJl OE30MACHOCTU TMPU OOPAIIEHUH C XUMHYECKUMHU BEIIECTBAMU
B OBITY U peajbHOMN KU3HU;

5) TpyA0BOI0o BOCTIMTAHUS :

HHTEPEC K MPAKTUYECKOMY H3YYEHHIO MpodecCHii M 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 XHMHH, OOINECCTBCHHBIX HHTEPECOB M MOTPEOHOCTEH, YCIEmHON
npopeCCHOHABHON JEATEILHOCTH M Pa3BUTHS HEOOXOAMMBIX YMEHHH, TOTOBHOCTB
alanTUPOBATHCS B MPOPECCUOHANBHOU CPEJIe;

6) 3K0JI0THYECKOr0 BOCIIMTAHUS:

AKOJIOTUYECKHU 11eJIeCO00pa3HOe OTHOIICHHE K MPUPOJE KaK HCTOYHUKY KU3ZHU
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;

CIIOCOOHOCTH TPUMEHATh 3HAHUS, TMOJy4yaeMble TMpPU HU3YYECHUU XUMUH,
JUISl PELICHUs 3a7a4, CBSI3aHHBIX C OKPYXKAIOILIEH MPUPOJHON CPEOU, IS MOBBILICHUS
YPOBHSI 3KOJIOTUYECKON KYJIbTYpbl, OCO3HAHUSA TJI00ATILHOTO XapakTepa dKOJOTUYECKUX
npobyieM W MyTell HMX pelIeHUs MOCPEICTBOM METOAOB XHMHH, HSKOJIOTMYECKOTO
MBIIUIEHUSI, YMEHHS PYKOBOJACTBOBAThCA UM B NO3HABATEIbHOM, KOMMYHUKATUBHOU U
COLMAJIBHOM ITPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATBI

B COCTaBe METANpPEIMETHBIX  PE3YJIbTAaTOB BBIJICISIOT  3HAYUMBIE
U1t OPMUPOBAHUS MUPOBO33PEHHSI OOIICHAYYHbIE TOHITHS (3aKOH, TEOPHsl, TPUHIHII,
runoresa, (akt, cuctema, mpolecc, SKCIEPUMEHT U IPYroe.), KOTOPbIe HCIONb3YIOTCS
B €CTECTBEHHO-HAayUHbIX YYEOHBIX MPEAMETAX U MO3BOJSIOT Ha OCHOBE 3HAHUN U3 ITUX
npeaMeToB (GopMHpOBaTH NPEACTaBICHHE O LEJIOCTHOW HAyYHOW KapTHHE MHUPAa,
Y YHUBEpCAJIbHbIE yueOHbIE NeHCTBUS (I03HABATEIbHbIE, KOMMYHUKATHUBHBIE,
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pEryJIATUBHBIE), KOTOpBIE 00ecCIeuynBarOT dbopmupoBaHue TOTOBHOCTH
K CaMOCTOSITEIbHOMY IJTAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOM ACSTEIBHOCTH.

Ilo3naBare/ibHbIe YHUBEpPCAJbHbIE Y4eOHbIE JelCTBUS
Ba3oBble Jornueckue aedcTBUA:

YMEHUS HCHOJIb30BaTh MPUEMBI JJOTUYECKOTO MBIIUIEHUS PU OCBOCHUW 3HAHUWNA:
pPacKphIBaTh CMBICT XUMUYECKUX TOHSATHUU (BBIICNATh MX XapaKTEpHbIC MPH3HAKH,
yCTaHaBJIMBAaTh B3aUMOCBSI3b C JIPYTUMH TIOHSATHUSAMH), HCMOJIb30BATh IOHSATHS
JUIsl OOBSICHEHUS OTACIBHBIX (DAKTOB W SIBICHWH, BHIOMpATh OCHOBAHHUS WU KPHUTEPUU
JUIS KJacCH(PUKAIMM XUMHUUYECKHUX BEIICCTB M XHMHUYECKUX PEeaKIuii, YCTaHaBJIUBAThH
MPUYUHHO-CJICJICTBEHHBIC CBSI3M MEXKIY OOBEKTaMH HM3Y4YEHUS, CTPOUTH JIOTUYECKUE
paccyxneHus (MHIYKTUBHBIC, IEAyKTUBHBIC, 110 AaHAJIOTWH), JieJlaThb BBIBOJBI U
3aKJIIOUCHUS;

YMEHHE TIPUMEHSITh B TIpoIllecCe€ TMO3HAHUS TOHATUS (IPEAMETHBIE U
METanpeIMETHbIC), CUMBOJUYECKHE (3HAKOBBIC) MOJIEIH, HCIIOJIb3yeMble B XHUMHH,
npeoOpa3oBbIBATh IIMPOKO NPUMEHSEMbIE B XHUMHH MOJEIbHBIE MPEICTABICHUS —
XUMHUYECKUH 3HaK (CUMBOJI DJIEMEHTA), XUMHUYECKast popMysia U ypaBHEHUE XUMUYECKON
peakIuyu — MPU PEIICHUH y4eOHO-TM03HABATENIbHBIX 3a7a4, C YIETOM ITHUX MOJACIBHBIX
MPEJICTABJICHUIN BBISIBISITh U XapaKTEPU30BATh CYLICCTBEHHBIE NMPU3HAKU M3Y4aeMbIX
O0OBEKTOB — XHMHYECKHX BCIICCTB M XUMHUYECKUX PEAKIHH, BBISBIATH OOIIHE
3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIC CBA3M WU MPOTHBOPEUYUS B HU3YyUAEMBIX
npoueccax U sIBICHUSX.

Bba3oBble uccienoBare/bCKue 1eMCTBUSA:

YMEHHUE UCIOJb30BaTh TOCTABJICHHBIE BOIMPOCH B KA4E€CTBE MHCTPYMEHTA
MO3HAHHUA, & TaKK€ B KauyeCTBE OCHOBBI JIJIi (DOPMHUPOBAHMS THUIIOTE3BI MO MPOBEPKE
IIPaBUJIIbHOCTH BBICKA3bIBAEMBIX CYXKJICHUU;

npuOOpETeHHe ONbITa 10 IUIAHUPOBAHUIO, OPTraHU3allMd U  TMPOBEJCHUIO
YYEHMUYECKHUX IKCIIEPUMEHTOB, YMEHHE HaOII0AaTh 32 X0JI0M MPOIEcca, CAMOCTOSITEIILHO
MIPOTHO3UPOBATH €0 Pe3yabTaT, (HGOPMYTUPOBATH 0OOOIICHUS U BBIBOJIBI 110 pe3yiIbTaTaM
MPOBEIEHHOTO OMbITA, UCCIIEI0BAHUS, COCTABISATh OTUET O MPOJIETaHHOMN padoTe.

Pa6ora ¢ unpopmanueii:

yMEeHHUE BbIOMpaTh, aHAIM3UPOBATH U HHTEPIPETUPOBATH MH(HOPMALINIO PA3THYHBIX
BUJOB M (OpPM TNPEJCTaBICHHUSA, MOJy4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (HAYy4IHO-
NOMyJIsipHasl JIUTEpaTypa XUMHUUYECKOIO COIEpP’KaHUS, CIPABOYHBIE MOCOOUS, pPEeCypChl
WuTepHeTa), KPUTUYECKHM  OLIEHUBATh MPOTHUBOPEUYMBYI0 U  HEJOCTOBEPHYIO
uH(pOpPMaIIHIO;

yMEHUE NPUMEHITh pa3IUyHble METOIbl W 3alpoChl NpHU IMOUCKE U O0TOOpe
uH(GOPMAIIMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMUMBIX IS BBIMIOTHEHUS yY€OHBIX U
MO3HABATENbHBIX 3a7]a4 ONpEeACNEHHOTO0 THUMA, NPHOOpETEeHHE OmbiTa B 00JIACTH
UCIIONIb30BaHusl MH(POPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTUH, OBJIAJCHHE
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KYJbTYpOW aKTUBHOT'O UCITOJIb30BaHUSI PA3JIMUHBIX IOUCKOBBIX 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 IPOMBIIUICHHOCTH,
CEJILCKOTO XO3SIIICTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY KAIOIIEH MPUPOTHOUN CPEJIbI.

KomMMmyHUKaTHBHBIE YHUBepPCAJbHbIEe yuyeOHbIE JeiCTBUSA:

yMEHHUE 3aJlaBaTh BOMPOCHI (B X0j€ auanora U (WiM) JTUCKYCCHUH) TIO CYIIECTBY
o0cyx/1aeMoi TeMbl, POPMYJIUPOBATH CBOU MPETIOKEHUS] OTHOCUTEIIHLHO BBITIOJHEHUS
MPEIIOKCHHON 3a/1a4u;

MPUOOPETEHUE OIbITa MPE3CHTAMN PE3yIbTATOB BBIMOTHCHUS XUMHUYECKOTO
sKcrepuMeHTa (J1abopaTOpPHOTO OIbITa, JTA0OPATOPHOM pabOThl MO HUCCIEAOBAHUIO
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», KOOPJIWHAIIAS COBMECTHBIX JIEHCTBHM, ONpEneIeHUE KPUTEPUCB
IO OIIEHKE Ka4eCTBa BHIMOJIHEHHOW paOOTHI U IPYTHUE);

PerynsitTuBHble yHUBepCajJibHble yuyeOHbIE JeCTBHS:

YMEHHUE CaMOCTOSITEILHO OINPEACNSATh eI  JICITEIbHOCTH, IUJIAHHUPOBATh,
OCYIIECTBJISATh, KOHTPOJMPOBATH M TIPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
NeSATEeIbHOCTh, BBIOUpaATh Haubosiee 3(PEeKTUBHBIE CMOCOOBI peIIeHUs Y4eOHBIX H
MO3HABATENbHBIX  3aJlay, CaMOCTOSITEJIbHO COCTaBISATb WM  KOPPEKTHUPOBATh
MPEJIOKEHHBIM aJITOPUTM JIEMCTBUM MPU BBINOJHEHUU 33JaHUN C YYETOM IOITYYCHUS
HOBBIX 3HAHWN 00 W3y4aeMbIX OOBEKTAX — BEIIECTBAX U PEAKIMsIX, OICHUBATH
COOTBETCTBHE IOJYYEHHOTO pe3yJibTaTa 3asBICHHON 1EIU, YMEHUE HUCIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPEJIaracMbi€ B YCIOBUM 33 IaHUMN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpenMeTHBIX pe3ysbTaTOB MO OCBOCHHUIO 00S3aTEIbHOTO COJEp)KaHus,
YCTaHOBJIGHHOTO JaHHOM (enepanbHON pabodeil mporpaMMOM, BBIJICISIOT: OCBOCHHBIC
OOy4YarONIMMUCSL HAay4YHbIC 3HAHUS, YMEHUS M CHOCOOBI JEHCTBUM, creuuduueckue
JUIsL TIpeaMETHON obnactu «XuMus», BUABL ACATENBHOCTA MO TMOJIYYEHHUIO HOBOI'O
3HAHMS, €r0 UHTEPIPETALUU, TPEOOPa30BaHUIO U MPUMEHEHHUIO B PA3IMYHbIX YUeOHBIX
Y HOBBIX CUTYAaIHUsIX.

K konmy oOyueHust B 8 KJjiacce mpeaMeTHBIE pe3yibTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH y 00YHAIOLIUXCSI YMEHUI:
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pacKpbIBaTh CMBICII OCHOBHBIX XMUMHYECKHMX TMOHATHI: aTOM, MOJEKYJIa,
XUMHUYECKUH 3JIEMEHT, IIPOCTOE BEIIECTBO, CIOXKHOE BELIECTBO, CMECh (OJHOPOJIHAS U
HEOJHOPOJIHAsA), BaJEHTHOCTb, OTHOCHUTENbHAs aTOMHAas W MOJIEKYJsipHas Macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBasi JOJI1 XUMHUYECKOrO 3JIEMEHTa
B COCIUMHEHUHU, MOJSAPHBIA O00BEM, OKCHJ, KHUCIOTa, OCHOBAaHHME, COJb,
AIIEKTPOOTPHUIIATETILHOCTh, CTETIEHb OKUCIICHUS, XUMUYECKasl peaKius, KiacCupuKanus
pEeaKlnii: peaKMi COCINHEHUS, PEAKIIUH PA3JI0KEHUS, PEAKIUN 3aMELICHHS, pEaKIu1
oOMeHa, HK30- U PHJIOTEPMHUUECKUE PEAKINH, TeIJIOBOU d(DPEKT peakiuu, Apo aToMa,
AJIGKTPOHHBIN CJIOW aTroMmMa, aTOMHas OpOWTanmb, paauyc aToMa, XUMHYECKas CBS3b,
MOJISIpHAsE M HENOJISIPHAs KOBAJEHTHAs CBSI3b, MOHHAs CBSI3b, MOH, KaTUOH, AHHOH,
pacTBOp, MaccoBas J0Jid BellecTBa (IIPOLICHTHAs] KOHIIEHTPALIMsI) B PaCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX IIOHATHNA U IPUMEHSTh 3TH
MOHATHUS TP ONKUCAHUU 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, NPHUHAJICKHOCTh BEIIECTB
K ONpenen€éHHOMY KiacCy CO€IMHEHUW 1o ¢GopMmysiaMm, BHJI XHMHYECKOW CBA3M
(koBaJIeHTHAs! M MOHHAS) B HEOPTAHMUECKUX COCAMHEHUSX;

packpbiBath cMbIch [lepuoanueckoro 3akona J[.M. MeHneneeBa: 1eMOHCTPUPOBATH
NOHMMAaHUE MEPUOAUYECKON 3aBUCHMOCTH CBOMCTB XHMHYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B lleprognyeckoil cuCTEME, 3aKOHOB COXPAHEHHUS MacChl BEIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOTO YUEHUs, 3aKOHa ABOTapo;

ONKCHIBATh W XapaKTepu3oBaTh TabMMuHyro (opmy llepumonnueckoit 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 [[.MI. MeHnneneeBa» € 4YHMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUST aTOMOB
XUMHUYECKUX OJJIEMEHTOB (COCTaB U 3apsAn sapa, oOIee YHCI0 DSJIEKTPOHOB U
pacrpeiesieHue UX 1O JIEKTPOHHBIM CIIOSIM);

KJaccu(UIMPOBATh  XUMHMUYECKHE  JJIEMEHThl, HEOpPraHMYeCKHUEe  BEIIEeCTBa,
XUMHUYECKHE peakuuu (MO 4YKCIy M COCTaBy YYACTBYIOIIMX B PEaKUWU BELIECTB,
1o TerIoBoMy 3PheKTy);

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

IIPOTHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCHUMOCTH OT MX KaYECTBEHHOI'O COCTaBa,
BO3MOYKHOCTH MPOTEKAHNUS XUMUYECKHUX MPEBPALLEHUI B Pa3IUYHbIX YCIOBUSX;

BBIYMCIIITH OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJIIDHYKO MAacChl BEIIECTB,
MacCOBYIO JIOJIO XMMHYECKOTO 3JeMeHTa 1Mo (opMmyse COSAUHEHUSI, MAaCCOBYIO JOJIO
BEILECTBA B PACTBOPE, NPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM pEaKIINH;
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MIPUMEHSITH OCHOBHBIE OMEPALIMU 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 NPAaBWJIAM IOJIb30BAHUS XUMHUYECKOW TMOCYJIO0M 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 OMPEAECIEHHON MAaCCOBOM JOJIEN PACTBOPEHHOTO BEIIECTBA, INIAHUPOBATH U
MPOBOJAUTh XUMHUYECKUE SKCIIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB WIEIOYEH H
KHUCJIOT C TTOMOIIIbIO HHAUKATOPOB (J1akmyc, (heHoadTanent, METUIIOPAHK U IPYTHE).

K xonmy oOyuenuss B 9 Kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH y 00YHAOIIUXCSI YMEHUIA:

PACKpBIBAaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHATUN: XUMUYECKUH IIEMEHT, aTOM,
MOJIEKYJIa, HOH, KATUOH, aHUOH, MIPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, BAJIEHTHOCTD,
IIEKTPOOTPHULIATENIBHOCTD, CTENEHb OKHCIECHUS, XUMUYECKas PpEeaKkius, XUMHUYECKas
CBSI3b, TEIUIOBOM 3(P(EKT peakinu, MOJb, MOJSPHBIM 00BEM, pacTBOpP, SJIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOIUTHYECKAs JHUCCOLMAlMsA, PEAKUUM HOHHOIO OOMEHa,
KaTajau3aTop, XHMUYECKOE€ paBHOBECHE, OOpaTUMble M HEOOpaTUMbIE peakluH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIINHN, OKUCIUTEh, BOCCTAHOBUTEIb, OKUCICHUE
Y BOCCTAHOBJIEHHE, aJUIOTpOmus, aM(pOTEpPHOCTh, XMMHUYECKasi CBs3b (KOBAJICHTHAas,
VOHHAs, METANIMYECKas), KPUCTAUIMYECKAs PEIIETKA, KOPPO3Us METAJUIOB, CIUIABBI,
CKOPOCTh XMMHMYECKOM peaKuuu, MpeNesabHO naomyctuMas KoHueHnTpauusa [IJK
BEILIECTBA;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHSITHI U TPUMEHSATHITH
MOHATHUS TIPU OMKUCAHUU BEIIECTB U UX MPEBPAILLECHUN;

MCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIHMKY JJII COCTaBJI€HHS (POpPMYJ BELIECTB U
YPAaBHEHUN XUMHUUYECKUX PEAKIINM;

OMpeNeNnsaTh BaJEHTHOCTb M CTENEHb OKHUCICHHUS XHUMHYECKUX DIJIEMEHTOB
B COCAUHEHUSX Pa3IMYHOTO COCTAaBa, MPHUHAJIEKHOCTHh BEIIECTB K OMNPEIEIEHHOMY
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 PEIIETKN KOHKPETHOTO BELIECTBA,;

packpeiBath  cmbicn  l[lepuogmueckoro  3akona .M. Menneneesa wu
JEMOHCTPUPOBATh €0 IOHUMAaHUE: ONUCHIBATh U XapaKTEpHU30BaTh TAOJUUHYIO GOpMy
[lepponnueckoil CUCTEMBI XMMMYECKHX JJIEMEHTOB: DPa3jiu4arh IIOHATUS «IJIaBHas
noarpynna (A-rpymnmna)» u «mnobounas noarpymnmna (b-rpynmna)», mansie u 6ombiime
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NEPUObl, COOTHOCUTh O0O3HAYEHUS, KOTOPhIE MMEIOTCS B MEPHOAMYECKON 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 MX COSMHEHUN
B IIpejieiaX MaJIbIX IEPUO/I0B U TJIaBHBIX MOATPYIII ¢ Y4ETOM CTPOCHHS KX aTOMOB;
KJIacCCU(PUIIUPOBATh  XMUMHUYECKHE OJEMEHTH, HEOPraHMYECKHEe  BEIleCTBa,
XUMHUYECKHE peakuu (10 YHCIy U COCTAaBYy Y4YaCTBYIOIIMX B PEAKUUU BEIIECTB,
1o TEII0BOMY 3¢ (HEKTy, M0 U3BMEHEHHIO CTETICHEN OKUCIICHUS XUMUYECKUX 3JIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATH) OOIIHE U CrIEU(PUIECKIE XUMUIECKIE CBOWCTBA
IPOCTBHIX U CJIOXHBIX BEIIECTB, MOJATBEPKAsi ONMMCAHUE MTPUMEPAMH MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

COCTaBJIATh YPAaBHEHUS AJIEKTPOJUTHYECKON IUCCOLUMALMU KHUCIOT, IIEJIOYEN U
COJICH, TIOJIHBIE W COKpAaIIEHHBIE YpPaBHEHUS PEaKluidi MOHHOTO OOMEHa, YpaBHEHMUS
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 CTPOEHHUSI, BO3MOXHOCTH
MPOTEKAHUS XUMUYECKUX MPEBPAILICHUIN B PA3JIMYHBIX YCIOBHSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAacChl BEILIECTB,
MacCOBYIO JOJK0 XMMHUYECKOrO 3JIEMEHTa Mo (opMmyse COeIMHEHUsS, MaCCOBYIO OO
BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI IO YPABHEHUIO XUMUUECKON PEAKIINU;

coON0/IaTh TpaBUjia TOJIb30BAHUS XUMHUYECKOM TIOCYJ0OM H J1abopaTOpHBIM
o0opy/ioBaHMEM, a TakXe TMpaBuja OOpalleHHus C BEIIeCTBAMH B COOTBETCTBUU
C MHCTPYKIIUSIMU T10 BBITIOJIHEHHUIO J1a00OPATOPHBIX XUMUYECKUX OMBITOB IO MOTYYEHUIO
¥ coOOMpaHUIo ra3000pa3HBIX BEIIECTB (AMMHAKa U YTJIEKUCIIOTO ra3a);

MPOBOJIUTh PEAKLMH, MOATBEPKAAONINE KAaYECTBEHHBI COCTaB Pa3jIM4HbIX
BCII[ECTB: PACIO3HABATh OMNBITHBIM NTYTEM XJIOPHUA-, OpOMHI-, HOAWA-, KapOOHAT-,
dbocdart-, cunukar-, cynbQar-, THAPOKCU]I-UOHBI, KATUOHBI AMMOHUS U HOHBI U3YUYEHHBIX
METAJIJIOB, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX BEIIECTB;

MPUMEHSITH OCHOBHBIE ONEPALIMU MBICIUTEIBHOMN AESTEIbHOCTH — aHAIN3 U CUHTE3,
CpaBHEHHUE, O00O0OIIeHHe, CUCTEMATU3alUI0, BBISIBICHWE MNPUYUHHO-CIIECTBEHHBIX
CBSI3€M — I WU3YYEHUsS] CBOWCTB BEIIECTB M XHMHUYECKUX PEAKIUN, €CTECTBEHHO-
Hay4YHbIE€ METO/Ibl TO3HAHUS — HAOIOICHUE, U3MEPEHUE, MOJIETTMPOBAHNE, SKCIIEPUMEHT
(peanbHBIN U MBICTIEHHBIN).
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8 KUIIACC
HaumenoBanue
Ne Komnuectso OcCHOBHBIE BU/IBI J€ATEIBHOCTH
pa3eiioB U TEM Conepsxanue oOy4eHUs
n/n 4acoB oOy4Jarommxcs
y4eOHOr0 IpeIMeTa
Pa3nen 1. [lepBoHauajibHbIe XUMHYECKHE TOHSITHUS
1.1 | Xumus — BakHad 3) [Ipenmer xumun. Posib XuMuu B :KU3HH PackppiBaTh cMBICIT N3y4aeMBIX IOHITUH.
00J1acTh YyeJloBeKa. XMMUs B CUCTEME HayK. PackpbIBaTh posib XUMUU B IPUPOJIE U
€CTECTBO3HAHMUS U Tena u BenjectBa. GU3NYECKUE CBOMCTBA | JKU3HU YEJI0BEKA, €€ CBA3b C IPYTUMU
MPaKTUYECKOMN BEIIECTB. ATperaTHOe COCTOSIHUE HAayKaMHU.
NEeATENBHOCTH BemecTs. [lonsaTe 0 MeTonax no3HaHus | Paznuyars yuCThIE BEIECTBA U CMECH;
YeJioBeKa B XUMHUU. YUCThIE BEILIECTBA U CMECH. OJIHOPOJIHbIE U HEOJHOPOIHBIE CMECH.

CnocoObI pa3iesieHus: CMeCei.
Xumuueckuii IKcnepumenn:
Jlemoncmpayuu:

3HAKOMCTBO C XUMHYECKOM MOCY10M,

C MpaBWiaMu pabOThI B TAOOPATOPUH U
nprueMamMu o0palieHus ¢ 1abopaToOpHBIM
000pyTI0BaHUEM.

dusnveckue cBoMcTBa 00pas3IoB
HEOPTaHWYECKUX BEIIECTB — METAJIOB
¥ HEMETAJIIOB.

CnocoOnI pa3aenceHus cMecei
(¢punpTpOBaHME, BEIIAPUBAHUE,
JUCTUIIIALIMS, XpoMaTorpadus).

Paznuuate pusnveckne 1 XuMUIeCKue
SIBJICHUS.

CrnieioBath anropuT™Mam UCHOJIb30BAHUS
AKCIIEPUMEHTAJIBHBIX METOJOB —
HaOJII0JICHUS M DKCTIEPUMEHTA.
HaGnronaTh 1 onucbiBaTh 00bEKTHI

IIpU IPOBEAECHUU JEMOHCTPALIUN U
J1a60paTOPHBIX OMBITOB MO U3YYEHUIO
(bU3MYEeCKUX CBONCTB BEIIECTB, CIOCOOOB
pa3JIeJICHUs] CMECEU BEIIECTB.
[IpoBOIUTE XUMUYECKUMN IKCTIEPUMEHT
NIpU pa3JeJeHuU cMecel (Ha mpumepe
OYHCTKH MOBAapEHHOM COJIN) B X0/
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Jlabopamopnvie onvimol:

N3yuenue u onucanue GU3ndecKux
CBOMCTB 00pa3li0B HEOPTaHUYECKUX
BEILECTB.

N3yyenue cnocoO0B pa3aeseHus cMecei
(C MOMOIIIbIO MarHuTA).

Ilpakmuueckue pabomuwi:

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

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

IpaKTHYeCcKOi paboThl Ne 2.

CrnenoBaTh NpaBUIIaM MOJIb30BAHUS
XUMHUYECKOH MOCy10H U 1a00paTOPHBIM
o0opyIoBaHUEM, a TAKKE TIPABHIIAM
oOpallleHus1 C XUMUYECKUMHU BELIECTBAMU
B COOTBETCTBUU C HHCTPYKLUEH

IIPU BBINOJHEHUN PAKTUYECKOM

pabotsr Ne 1.

BricTpauBath pa3BépHyThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha nHQpOpMAIUIO U3 yUeOHHKA U
CIIPaBOYHBIX MATEPUAJIOB, TPAMOTHO
MCIIOJIb30BaTh U3YYEHHBIN OHATUNHBIN
anmnapar Kypca XUMHUU

1.2.

Bemiectsa n
XUMUYECKUE
peakiuu

15

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

Xumuueckas popmyina. BaneHTHOCTD
aTOMOB XMMUYECKUX IJIEMEHTOB.
3aKOH ITOCTOSTHCTBA COCTAaBA BELIECTB.
OTHOcCHUTENBbHAS aTOMHAs Macca.
OTHOCHUTENBbHAS MOJIEKYJISIpHAs Macca.
MaccoBas 1071 XMMUYECKOTO dJIEMEHTA
B COCJJUHEHHUH.

OnpenensiTh NPU3HAKA XUMHUECKUX
peaxiui, yCIOBUS UX MPOTEKAHMUS.
OOBACHATH CYIIHOCTD (PU3UYECKUX U
XUMHUYECKUX SIBJICHUN C TOUKH 3PECHUS
aTOMHO-MOJICKYJIIPHOTO YUEHHUS.
KinaccudumupoBars xummudeckue
peakiuu (1o YUCIIy U COCTaBY
pearupyromux u 00pa3yromxcs
BEILIECTB).

CocraBnsath Hpopmyibl OMHAPHBIX
BEIIECTB [0 BaJICHTHOCTH U OTIPEAEIATH
BaJICHTHOCTH 10 ()OpMyJiaM BEIIECTB.
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KomnuectBo BemecTBa. Moib. Monspaas
Macca. BzauMocBsI3b KOJIMUECTBA, MACChI
Y YUCJIa CTPYKTYPHBIX €IUHUIL BEIIECTBA.
Pacuértel o hopmysiaMm XUMUYIECKHUX
COEIMHEHUMN.

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

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

dusnyeckrue cBoMcTBa 00pas3IoB
HEOPTaHUYECKUX BEIIECTB — METAJLJIOB U
HEMETAJLJIOB.

OOpa3sIibl BEIIEeCTB KOJIUYECTBOM | MOJIb.
dusndeckue spiaeHus (TIaBIeHUE BOCKa,
TastHUE JibJIa, paCTHpPAaHHE caxapa

B CTYIIKE, KUTICHUE U KOHJICHCAIIUS
BOJIbI).

XuMUYecKHe siBJeHUs (TOpEHHUE CBEYH,
MIPOKaJIMBaHUE METHOMN TTPOBOJIOKH,
B3aUMO/ICHCTBHUE COJIbI MU METia

C COJISTHOM KUCJIOTOH).

Hab6nronenune npu3HaKoB MpOTEKAHUS

PaccraBisaTs koahhunneHTs!

B YPaBHCHUSX XUMUYCCKUX PEAKITHI.
Habmronate 1 onmmceIBaTh 00BEKTHI

IIPY POBEJICHUH JICMOHCTpAIUi 1
71a00paTOPHBIX OMBITOB.

[TpoBOoAUTH BRIYUCIICHUS IO (DOpMyTIaM
XUMHUYECKUX COSAMHEHUN U ypaBHEHUSIM
XUMHUYECKUX PEaKIIHi.

[IpuMeHATh €CTeCTBEHHO- HAyYHBIC
METO/Ibl TO3HAHUS (B TOM YHCIIE
HaOJII0/ICHKE, MOJICTMPOBAHNUE,
AKCIIEPUMEHT ¥ OCHOBHEBIE OTIEpaIlui
MBICTUTENILHOM JIESATEIBHOCTH
(cpaBHeHuUe, KiaccudUKaIIUs)
BricTpanBath pa3BépHyTHIC TUCEMCHHBIE
Y YCTHBIE OTBETHI C OIOPOM

Ha nHGOPMAITNIO U3 YUCOHHKA U
CIIPaBOYHBIX MAaTEpPUAJIOB, TPAMOTHO
VICII0JIB30BAaTh U3YYECHHBIN OHATUMHBIN
amnmapar Kypca XuMuHu
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XUMHUYECKUX peakluii (pa3noxeHue
caxapa, B3aMOJICIICTBHE CEpHOU
KHUCJIOTBI C XJIOPUAOM Oapusi, MOTyYeHUE
U pasnokenue ruapokcuaa meau (1)
IIPU HarpeBaHUH, B3aUMOJICCTBHUE
xeiesa ¢ pactBopoM coau meau (11).
OnBITHI, WILTIOCTPUPYIOIINE 3aKOH
COXPaHEHUS MACCHI.

JlabopamopHvie onvimei:

Co3panue mozene MoJIeKya
(I1apoCTEepIKHEBBIX ).

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

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

Hab6nronenue u onvcanue Npu3HAKOB
MPOTEKAHUSI XUMUYECKUX PEAKITHMA
Pa3HBIX TUIIOB.

Buviuucnenua:

OTHOCHUTEJIbHON MOJIEKYJIIPHON MacChl
BEIIECTB, MOJISIPHOM MacCChI, MACCHI
BEIIECTB, MACChl M KOJTMYECTBA BEIIECTBA;
MacCOBOU 1011 XUMUYECKOTO JIEMEHTa
o (opmyIie coenMHEeHMUS;
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I10 YPaBHCHUAM XUMHYCCKHUX peaKuHﬁ:
KOJIM4YCCTBA, MaCChl BEIICCTBA

110 U3BCCTHOMY KOJIMICCTBY, MACCC
PCAarcHTOB UJIH IIPOAYKTOB PCAKIINH

Hroro no pazneny

20

Pa3znen 2. BaxkHeliline npeacTaBuTEe 1M HEOPTaHUYECKUX BellleCTB

2.1

Bosnyx. Kucnopon.
ITonsarue
00 oKkcHuIax

6

Bosnyx — cmech razos. CoctaB Bo3ayxa.
Kucnopon — a3neMeHT u nmpocroe
BellecTBO. Haxoxaenue kuciopoaa

B NIpUPOAC, PU3NUECKHUE U XUMUUECKUE
CBOMCTBa (peakuuu roperusi). OKCHUIbI.
[Ipumenenue kucnopoaa. CriocoObl
MOJTYYEHHUsI KUCIIOPO/ia B JIaOOpaTOpUH U
MIPOMBINUIEHHOCTH. KpyroBopot
Kucaopoaa B mpupoae. O30H —
AUTOTpOIHAs MOAUUKAIIHS KACIOPOaa.
TennoBo#t 2PHEeKT XUMUIECKON peaKkivH,
TEPMOXUMHUYECKUE YPAaBHEHUS, IK30-

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

KauecTBeHHOE omnpeieIeHue CoiepKaHms
KHCJIOPOJA B BO3JIyX€

[Tomy4yenue, cobnpanue, pacrmo3HaBaHUE

Hcmonp30BaTh XUMHUYIECKYIO CHMBOJIUKY
JUTsL COCTaBIIeHUs (POPMYIT BEIIECTB,
MOJIEKYJISIPHBIX YPABHEHUN XUMUYECKUX
PEAKLHMI C yYaCTUEM KHUCJIOPOJA.
XapakTepu3oBarh (ONMKUCHIBATH) COCTAB
BO31TyXa, ((DU3NICCKHEC U XUMUICCKUE
CBOICTBA KHCIIOPO/A, CIOCOOBI €T0
MOJIYYCHUS], TPUMEHEHUE U 3HAUCHHE

B TIPUPOJIC M KU3HH YCTIOBEKA.
CpaBHHBATh pEaKITUN TOPCHUS U
MEJJICHHOTO OKUCIICHUSI.

OOBIACHATH CYIIHOCTH IKOJIOTUIECKUX
po0sIeM, CBSI3aHHBIX C 3arpsi3HECHHEM
BO3/yXa.

CrnenoBaTh mpaBmiiaM 0€30TMacHOMN
paboThI B T1ab0OpaTopuu mpu
WCITOJIb30BAaHUN XUMHYECKOU TTOCY/IbI U
000pyI0BaHUs, a TAKXKE TIPaBUIaM
oOpaineHus C TOPIOYMMH BEIIECTBAMHU.
[TnanupoBaTh U OCYIIECTBISATH HA
MPAKTUKE XUMUYECKUE IKCTIEPUMEHTHI,
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Y U3yYEHHE CBOMCTB KHCIOPOJA.
Hab6nronenune B3anMoAeCTBUS BEIICCTB
C KHUCJIOPOJIOM U yCIIOBUS
BO3HUKHOBEHUS U MPEKPAICHUS TOPCHUS
(moxapa).

JlabopamopHhuwiii onvim:

O3HakoMJIeHHE ¢ 00pa3iaMi OKCHJIOB U
OIMCAHKNE UX CBOMCTB.

Ilpaxmuueckas paboma:.

Ne 3. Tlony4enue u cobupanue
KHCIIOPOJIa, U3yUYEHUE €T0 CBOMCTB.
Buiuucnenus:

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

KOJIMYECTBA, MaCcCHI BEIICCTBA

110 YPAaBHCHUSAM XUMHUYCCKHUX PEaKIIUit

POBOJUTH HAOJIO/IEHNS, 1€JIaTh BBIBOIbI
10 pe3yibTaTaM 3KCIEPUMEHTA

IIPY IPOBEACHUH JTA0OPATOPHBIX OTIHITOB
U IPAKTUYECKOMN pabOTHI.

BbIyucasTe KOJIMYECTBO BEILIECTBA,
00bEM Taza 1o popmysiam.

VYyacTBOBaTh B COBMECTHOM paboTe

B IpYIIIIE.

BricTpanBaTh pa3BEpHYTHIC TUCHbMEHHBIE
Y YCTHBIE OTBETHI C OIOPOM

Ha HHQpOpMAIUIO U3 yUeOHHKA U
CIIPaBOYHBIX MATEpPUAJIOB, TPAMOTHO
VICII0JIB30BAaTh U3YUYECHHBIN OHATUNHBIN
arnrmapar Kypca XuMUu

2.2

Bonopon. [loustue
0 KHCJIOTaX U COJISIX

Bopopon — sneMeHT u mpocToe
BemecTBo. Haxoxaenue Bogopoaa

B IIpuUpo/e, PU3nUecKre U XUMHUIECKUE
CBOMCTBA, MPUMEHEHHUE, CTIOCOOBI
noixyyeHus. Kuciotsl u comnu.
MonsipHbiii 006EM Ta30B. Pacuérhl

M0 XUMUYECKUM YPaBHEHUSIM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

[Tomyuenue, cobupanue u

PackpsIBaTh CMBICH U3y4aeMbIX HOHATHN
Y IPUMEHSIThH 3TU TOHSTUA MPU OMMCAHUUI
CBOWCTB BEILECTB U UX IIPEBPAILECHUN.
XapakTepu3oBaTh (OMHUCHIBATH)
bu3nUecKue 1 XUMHUIECKHUE CBONCTBA
BOJIOPO/Ia, CITOCOOBI €ro MOJy4eHHUS,
MPUMEHEHHUE.

Cobupatp npudop AJis NOTyUEHUS
BOJOPO/JIA.

Hcnonb30BaTh XUMHUYECKYHO CUMBOJIUKY
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pacro3HaBaHKHE BOJOPOA.
B3aumopeiicTBue Bo1opojia ¢ OKCHUIOM
meam (I1).

JlabopamopHuwiti onvim:
B3aumopeiicTBue KUCIOT C METaJIJIaMHU.
IIpakmuueckas paboma:.

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

Buiuucnenus:

00BEMa, KOJTMYECTBA BEIIECTBA rasa

0 €r0 U3BECTHOMY KOJIMUECTBY
BEILECTBA WU O0BEMY;

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

JUTS COCTaBJIEHUs (HOPMYJT BELIECTB,
MOJICKYJIIPHBIX YPAaBHCHUN XUMUIECKUX
peaKuuil ¢ yuaCTUEM BOJOPOA.
BBIYHCIATE MOJISIPHYIO MaccCy BEIECTB;
KOJIMYECTBO BEIECTBA, 00BEM Tasa,
MaccCy BEIIeCTBa;

[TpoBoaUTH pacy€Thl O YpaBHEHUAM
XUMUYCCKUX PEAKITHi: KOJTMIeCTBa,
00bEMa, Macchl BEIECTBA MO U3BECTHOMY
KOJIMYECTBY, 00bEMY, Macce peareHTOB
WM TIPOAYKTOB PEAKITHH.

CrnenoBaTh npaBuiiaM 0€30MacHON
paboThI B 1a00OpATOPUH NpU
UCIOJIb30BAHUU XUMHUYECKOU MTOCY/IbI U
000pyIOBaHUs, a TAKKE ITPaBUIIaM
oOpallleHHs ¢ TOPIOYUMHU BellleCTBaMU

B OBITY.

[InanupoBaTh 1 OCYIIECTBIATH HA
MPAKTUKE XUMUYCCKHE IKCIICPUMEHTHI,
MIPOBOJIUTH HAOJIO/IEHNS, IeJIaTh BBIBOIbI
10 pe3yJbTaTaM dKCIIEPUMEHTA.

VYyacTBOBaTh B COBMECTHOM paboTe
B TpyIIe

2.3

Boga. PactBopsl.
Iloustue
00 OCHOBaHUIX

dusnueckue cBoiicTBa BOAbl. Bomxa kak
pacTBOPUTEIIb. XUMUUYECKUE CBOMCTBA
BOJIbI.

OcHoBaHus.

PackpbIBaTh CMBICH N3y4aeMbIX HOHATHN
Y NIPUMEHATH 3TH OHATUS TIPU ONTUCAHUU
CBOMCTB BEILECTB U UX IIPEBPALLICHUN.
XapaxkTepusoBaTh GU3UIECKHUE U
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PactBopsl. Poibs pacTBOpOB B IpupoAe U
B KU3HHU 4elioBeKa. KpyroBopoT BOAbI
B [IPUPOJE. 3arpsi3HEHUE MTPUPOIHBIX
BoJI. OXpaHa 1 OYUCTKA MPUPOAHBIX BOJI.
HacpileHHbIe 1 HEHACHIIICHHBIE
pacTBOpbl. PacTBOpUMOCTh BEHIECTB

B BOoJie. MaccoBas 10JIs1 BEIecTBa

B PacTBODE.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

PacTBOpeHue BelIEeCTB ¢ pa3InuyHOU
PacTBOPUMOCTBHIO.

B3auMmopencTBre BOAbI ¢ METAINIAMU
(HaTpUeM U KaJIbIIEM).
HccnenoBanne pacTBOPOB KUCIIOT U
1IEJIOYEHN C TOMOIIBIO HHIUKATOPOB.
JlabopamopHvie onvimoi
UccnenoBanre ocoOeHHOCTEN
PacTBOPEHUSI BELIECTB C Pa3INYHOU
PacTBOPUMOCTBHIO.

[TpurorosiieHuE pacTBOPOB

C OIPEICIEHHOW MAaCCOBOM JOJIEH
PacTBOPEHHOI'O BELIECTBA.
Ilpaxmuueckas paboma

Ne 5. IIpuroTtoBieHue pacTBOpPOB

C OPEACIEHHOW MaCCOBOM JOJIEN
PacTBOPEHHOI'O BELIECTBA.

XMMHUYECKUE CBOVMCTBA BOJIBL, €€ POJIb KaK
PacTBOPUTEIIS B MPUPOJIHBIX MpoIIeccax.
CocTaBisATh ypaBHEHUSI XUMUYECKUX
peaKuui ¢ y4aCTHEM BOJIBI.

OOBACHATH CYIIHOCTh YKOJTOTUYECKUX
po0sieM, CBSI3aHHBIX C 3arPSI3HEHUEM
MPUPOJIHBIX BOJI, CIIOCOOBI OYMCTKH BOJIbI
OT NPHUMECEN, MEPHI IO OXPAHE BOJ

OT 3arpsI3HEHUSL.

[InanupoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMUYECKUE
HKCIIEPUMEHTHI, TPOBOIUTH HAOIIOICHNUS,
JIeaTh BBIBOJIBI 110 pe3yJbTaTaM
AKCIIEPUMEHTA MPU MPOBEICHUN
71a00paTOPHBIX OMBITOB M MPAKTUYECKON
paboTHI.

CrnenoBath npaBuiaM 0€30MacHOM
paboThI B 1abopaTopuu npu
WCIIOJIb30BaHUN XUMUYECKOU MTOCY bl U
000opyI0BaHUS.

[IpoBOIUTH BHIYHCIICHUS C TPUMEHECHHUEM
MOHSTHS «MaccoBasi 10JIs BEIIECTBA

B PacTBOPE.

BricTpauBath pa3BépHyThIC TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha nH(popMaIuio U3 yueOHUKa U
CIIPABOYHBIX MAaTEPUATIOB, TPAMOTHO
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Buiyucnenus:
C UCIIOJIb30BAHUEM MMOHATHUS «MacCOBas
JIOJIs1 BEILIECTBA B pAaCTBOPE

HCTIOJIb30BATh U3YYEHHBIN ITOHATUNHBIN
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. duznueckre 1 XUMUYECKUE
CBOMCTBA OKCHJIOB. [lonyuenune okcuaos.

OcnoBanusi. Knaccudukaius ocHoBaHUM:

IETOYN U HEPACTBOPUMBIE OCHOBAHHS.
HomenknaTtypa ocHoBaHMil. ®u3nyeckue
Y XMMHUYECKUE CBOMCTBA OCHOBAaHUM.
[Tomy4yeHne OCHOBaHUI.

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

Conu. HomeHknaTypa conei.
DU3UYECKUE U XUMUYECKUE CBOMCTBA
conen. ITomyuenue coei.
I'eHeTnueckas CBSA3b MEXKIY KilacCaMHU
HEOPTaHUYECKUX COCIUHEHHUI.
XumuuecKkuii IKcnepumenm:
Jlemoncmpayuu:

Knaccudunuposats nuzydyaemole
BEILIECTBA 110 COCTABY U CBOMCTBAM.
CoctaBnath HOpPMyYITbI OKCHIOB, KACTIOT,
OCHOBAHMUH, COJIEH M Ha3hIBATh UX

10 MEKTyHApPOIHOU HOMEHKJIaType.
[Iporuo3upoBath CBOMCTBA BEILIECTB

Ha OCHOBE OOIIMX XUMHYCSCKHX CBOMCTB
W3YYEHHBIX KJIACCOB/TPYII BEIIECTB,

K KOTOPBIM OHH OTHOCSATCS.

CocCTaBJISITh MOJIEKYJIIPHBIE YPAaBHEHUS
pEeaKUMM, UIUTIOCTPUPYIOLIUX
XUMHYECKHE CBOMCTBA M CHIOCOOBI
MOJTy4YE€HHUS BEILIECTB U3yUEHHBIX
KJIACCOB/TPYIIII, a TAKXKe
MOATBEPKIAIOIINX T€HETUUECKYIO
B3aUMOCBSI3b MEXIY HUMH.
[Ipon3BOAUTH BHIYUCIICHUS

110 YPAaBHEHUSIM XUMUYECKHUX PEaKIIHil.
[InannpoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMHUYECKHUE
AKCTICPUMEHTHI, IIPOBOIUTH HAOIIOICHHSI,
JleNIaTh BBIBO/IBI 11O PE3yJIbTaTaM
AKCHEPUMEHTA TPU MPOBEICHUU
71a00paTOPHBIX OMBITOB M MPAKTHIECKUX
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OO0pasipl HEOPTaHUYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

OMBIThI, WITIOCTPUPYIOIINE XUMHUECKUE
CBOMCTBA KJIACCOB HEOPTaHUYECKUX
BEILIECTB.

JlabopamopHwvie onvimoi

Ornpenenenue pacTBOPOB KHUCIOT U
HIEJI0YEH C TOMOIIBIO UHAUKATOPOB.
N3ydeHne B3auMOIECTBUS KUCTIOT

C METAJNIAMU, PEAKIUI HEUTpaInu3aluu.
BzaumopericTBre pactBopa CEpHOU
KUCIIOTHI ¢ okcuaom menu (II).
[TonyueHuie HEpaCTBOPUMBIX OCHOBAHUM.
BriTecHeHUE 0IHOrO METAIIIA IPYTUM
W3 pacTBOpa COJIH.

Ilpakmuueckas paboma

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

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

pabor.

CrnenoBaTh npaBuiiaM 0e€30mMacHON
paboThI B 1abopaTopuu

IPU UCTIOJIB30BaHUN XUMUYECKON
NOCyibl U 000PYI0BaHUS.
BricTpauBath pa3zBépHyThIC TUCEMEHHbIE
U YCTHBIE OTBETHI C OIIOPOi

Ha uHGOPMAIINIO U3 YUCOHHKA U
CIPaBOYHBIX MAaTEPHAJIOB, TPAMOTHO
VCIIOJIb30BaTh U3YYEHHBIN OHATUNHBIN
amnmapar Kypca XuMUu

Hroro no pazueny:
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Pa3nea 3. [lepuoanuecknii 3axoH u [lepuoaunyeckas cucrema xumMuieckux iemeHToB Jl. . Mennesneea. CTpoenue
aToMOB. XMMHYeCKas CBA3b. OKHUCIUTETbHO-BOCCTAHOBUTE/IbHbIE PEAKIHU

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

Crpoenune aTroma

. . Menneneena.

7

[lepBble MONBITKU Ki1acCUPUKAIIIH
XUMHUUYECKUX AJIeMeHTOB. [loHsATHE

O rpynmnax CXOJHbIX 3JIEMEHTOB
(111eJI0YHBIE U IET0YHO3EMETBHBIE
METAaJIJIbl, TaJIOT€HbI, UTHEPTHBIE Ta3bl).
DneMeHThI, KOTOpble 00pa3yroT
aM(pOTEpHBIE OKCUIBI U THAPOKCHUIBI.
[Tepunonnueckuii 3akoH. [lepuognueckas
CUCTEMa XUMHYECKUX DJIEMEHTOB

.. MenneneeBa. KopoTkonepuoanas u
JUTMHHOTIEpUOAHAS. (hOPMBI
[Teproauyeckoil CUCTEMbI XUMHUYECKHUX
sanemeHToB [[.1. Menneneena. [leprobl
v rpynibl. PU3NYECKU CMBICTT
MOPSAIKOBOIO HOMEPA, HOMEPOB MEPUOIa
U TPYIIbI DJIEMEHTA.

Crpoenue aroMoB. CoCTaB aTOMHBIX
anep. M3oromnsl. Dnexkrponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0UEK aTOMOB MEPBBIX
20 XMMUYECKUX DJIEMEHTOB
ITepuoauuecko CUCTEMBI

.. Menneneesa. XapakrepucTuka
XUMHUYECKOTO DJIEMEHTA

T10 €ro NoJ0keHuto B [lepuoanueckon
cucteme JI.1. Menneneena.
3aKOHOMEpPHOCTH U3MEHEHHUS panyca

PackpeiBaTh CMBICT IEPUOANIECKOTO
3aKOHaA.

OnuchIBaTh CTPOEHUE TaOTUIIBI
«llepuonnueckas cucreMa XUMUYECKUX
sanemeHToB JI.U. Menneneeay.
MogenupoBaTh CTPOCHHUE aTOMA,
DHEPreTUYECKUX YPOBHEU U IOyPOBHEHN
IIPU TTOMOIIM PUCYHKOB, DJIEKTPOHHBIX
KOH(UTypaluii U 371€KTPOHHO-
rpaduueckux Gopmyi.

[TosicHsATh pU3MUYECKUA CMBICI
IIOPSIAKOBOI'O HOMEpa, HOMEPOB IIEpUOA
Y TPYIIIBI AJIEMEHTA.

XapakTepu30BaTh XUMHYECKHUE SJIEMEHTHI
MEPBBIX TPEX MEPUOIOB, KAJIUM, KAJIbIIUN
Y UX COCIMHEHUS IO MOJIOKEHUIO

B [lepuonnueckou cucreme

JI.1. Menpeneena.

OOBACHATH O0IITHE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB XUMHYECKUX
3JIEMEHTOB (U3MEHEHHUE PanYyCOB
aTOMOB, JIEKTPOOTPULIATEILHOCTH,
BAJICHTHOCTH) U UX COCAUHEHUM

B IIpejiesiaX MaJIbIX MEPUOOB U TJIABHBIX
MOATPYNI C YYETOM CTPOCHHUS UX
aTOMOB;
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aTOMOB XMMUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKHUX
CBOMCTB I10 TPYIIIIaM U MEPUOIAM.
3nauenue [lepuoauueckoro 3akoHa u
[Ieproguyeckoi CUCTEMbI XUMUYECKUX
AJIEMEHTOB ISl PA3BUTHS HAYKU U
npaktuku. .M. MenzaeneeB — y4yéHbli U
rpa)XJaHVH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

B3auMopenicTBre THIPOKCUIA IIUHKA

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

J.1. MenneneeBay.

JlabopamopHvie onvimol

O3HakomiieHHE ¢ 00pa3IaMyd METaIOB U
HEMETAJJIOB

Y4acTBOBaTh B COBMECTHOM paboTe

B IIap€ WJIN IPyIIIE.

BricTpanBath pa3BEpHyThIE TUCHMEHHbBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha UH(pOpMaLMIO U3 yUeOHUKA U IPYTUX
UCTOYHHUKOB, B TOM uncie MHTepHera

3.2

XHUMHUECKas CBS3b.
OKuCIUTEIIHLHO-
BOCCTaHOBHUTEIbHBIC
peakuumn

Xumudeckas cBsa3b. KoBajgentHas
(monsipHast U HETIOJISIPHAS) CBSI3b.
DIIEKTPOOTPUIIATEIHBHOCTh XUMUUECKHUX
anieMeHTOB. MonHas cBsa3b. CTENEHD
okuciaeHust. OKUCINTENBHO-
BOCCTAHOBUTEIbHBIE peakiuu. [Tpoiieccrl

PackpbiBaTh CMBICH H3y4aEeMbIX ITOHSATHH.
OnpenensiTe BUJ XUMUUYECKOHN CBSI3U

B COCIMHCHUU.

MoienupoBaTh CTPOCHUE MOJIEKYJI

IIPY IOMOIIY PUCYHKOB, MOJENEN,
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 PACTBOPAMU KUCIIOT
Y LIEJI0YEN, TPOBEICHUE OIBITOB,
WJUTIOCTPUPYIOIIUX TPUMEPBI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuuu
pa3IoXKEeHUs], COEAUHEHNU).
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OMNBITHI, WITIOCTPUPYIOIIHUE TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu
Pa3JIOAKEHUS], COSTUHEHMUS)

Hcnonbs30BaTh XUMUYECKYHO CUMBOJIUKY
JUIs1 cocTaBlieHUs (hOpMyJT BEILIECTB,
AJICKTPOHHOTO OajaHca peakiiuil.
Ornpenensite CTENEHb OKUCIEHUS aTOMOB
XUMHUUYECKHUX JIEMEHTOB 110 hopMyJiaM U
COCTaBIATH (POPMYJIbI OMHAPHBIX
COCJIMHCHMH T10 CTEIICHU OKHUCJICHUS
aTOMOB XMMHUYECKHUX JICMCHTOB.
OnpenensaTe OKUCIUTEIb U
BOCCTAHOBUTEINL. PaccTaBisATh
KO3(PUIIMEHTHI B CXeMaX MPOCTHIX
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX
pPEAKLIMI METOJIOM JIEKTPOHHOTO
OajaHca.

HaOronate XMMHUYECKHE OIBITHI

10 TJIaHy, aHAJIM3UPOBATH U JIeaTh
BBIBO/IBI.

Ucnons3oBate UKT nist cozganus
MOJIEIIEH, TOATOTOBKYU MPE3CHTALINH,
JIOKJIAJIOB IO TEME.

BricTpanBaTh pa3BEpHyThIE IUCEMEHHBIE
Y YCTHBIE OTBETHI C OITIOPOM Ha
uHGOpPMAIIUIO U3 yUeOHHUKA U IPYTHX
HMCTOYHHMKOB, B TOM yncie MHTepHeTa

Hroro no pazgeny 15
PesepBHOE Bpems 3
OBIIEE UMCJIO YACOB 68
[10 ITPOIT'PAMME
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9 KJIACC
Haumenosanue
Ne KommaectBo OCHOBHBIE BUIBI IEITEILHOCTA
pa3/iesioB U TeEM Conepxanue o0y4yeHust
/o 4acoB 00yJarommxcs

y4eOHOro npeaMera

Pa3Ile.]1 1. BemeCTBO U XUMHYICCKHE PCaKIIUN

1.1

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

5

[Tepnoanueckuii 3axoH. [lepuoanueckas
CHUCTEMA XUMHUYECKUX JJIEMEHTOB

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

C TIOJIOKEHUEM DJIEMEHTOB

B [lepronyeckoii cucTeMe U CTpPOCHUEM
MX aTOMOB.

CrpoeHue BelecTBa: BUJIbl XUMUYECKON
CBSI3U. THUIBI KPUCTATIIMYECKUX
pPEUIETOK, 3aBUCUMOCTh CBOWCTB
BEILIECTBA OT TUIIA KPUCTAJIINYECKOU
PEIIETKU U BUIA XUMUYECKOMN CBSA3U.
Knaccudukanus u HomeHKIaTypa
HEOPraHUYECKHUX BELIECTB. XMUMUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIUXCS

K Pa3JIMYHbIM KJIaCCaM HEOPTAHUYECKUX
COEJIMHEHUI, TEHETUYECKAs CBS3b
HEOPraHMYE€CKUX BELIECTB.

XapaKTepI/I3OBaTI> XUMHUYCCKHUEC JJICMCHTEI
IICPBLIX TpéX IICPHUOI0B, KAJIUA U KaJIbIIUA

0 UX MoJoxeHuto B [lepuoanueckon
cucteme /1. 1. Menneneena.
KnaccuduimpoBath v Ha3bIBaTh
HEOPraHUYECKHUE BEIIECTBA N3YUYECHHBIX
KJIACCOB.

OnuceiBaTh 001IME XUMUYECKUE
CBONMCTBA BEILECTB PA3JIMYHBIX KJIACCOB,
MOATBEPKAATh CBOMCTBA IPUMEpPAMU
MOJICKYJISIPHBIX YPAaBHEHUN XUMUYECKUX
pEaKIuu.

OnpenensiTe BUI XUMUUYECKOM CBA3U U
THUI KPUCTAJUIMYECKOUN PEIIETKU
BEILIECTBA.

[Iporao3upoBaTth CBOMCTBA BELIECTB

B 3aBUCUMOCTH OT UX CTPOCHHUS.
BricTpauBaTh pa3BEpHYTHIEC TUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha THGOPMAIIIIO U3 yIeOHUKA U
CIIPaBOYHBIX MATEPUATIOB, TPAMOTHO

35



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

Xumuyeckuii IKcnepumenm:
Jlemoncmpayuu.

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

HCIIOJIb30BaTh U3YYECHHBIN ITOHATUNHBIN
armapar 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 XUMUYECKOMN
peakuuu. [TonsiTue 06 oOpaTUMBbIX

U HEOOPATUMBIX XUMUUECKUX PEAKIIHIX.
[ToHsITHE O TOMOTE€HHBIX U T€TEPOTEHHBIX
peakuusx. [lonstue o karanuse.
[ToHsTHE O XUMUYECKOM PABHOBECHUHU.
@DakTOpHI, BIUAIOLIME HA CKOPOCTH
XUMHAYECKON PEAKINH U MOJI0KEHUE
XUMUYECKOTO PaBHOBECHSI.
OKUCIUTETHEHO-BOCCTAHOBUTEIHHBIC

PackpbIBaTh CMBICT U3y4ae€MbIX MIOHATHN
Y IPUMEHSTH 3TH NOHITHUS [IPU OMUCAHUU
CBONCTB BEILECTB U UX ITPEBPAILLICHUN.
KnaccuduimpoBats xuMuyeckue
PEaKIUU 0 PA3IUYHBIM PU3HAKAM.

Y cranaBnMBaTh 3aBUCUMOCTH CKOPOCTH
XUMHYECKOUN pEeaKUU OT pa3IuyHbIX
(haxkTopoB.

IIporao3upoBats BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX MTPEBPAILICHUI
B PA3JIMYHBIX YCIOBUSX.

OnpenensTe OKUCIUTEND U
BoccTtaHoBuTeNb B OBP.

CocTaBsTh 2JICKTPOHHBIN OanaHC
peaKUnH.

[Tpon3BOANTE BBIYUCICHUS

110 XUMHYECKUM YPABHECHUSIM.
VYyacTBOBaTh B COBMECTHOM padboTe

B [Iape WJIU TPYIIIE.

BricTpanBaTh pa3BEpHyThIE MNCHMEHHBIE
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peaKImH, YIEKTPOHHBIN OamaHc
OKHUCIIUTEIIbHO-BOCCTAHOBUTEILHOM
peakuuu. CocTaBji€HHUE ypaBHEHUU
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX
PEAKLHI C UCTIOJIb30BAHUEM METO/Ia
3JICKTPOHHOTO OajaHca.

Xumuueckuii IKCnepumenn:
Jlemoncmpayuu:

HccnenoBanue 3aBUCUMOCTH CKOPOCTHU
XMMHUYECKON PEaKIMU OT BO3JICUCTBUS
pa3IMYHBIX (aKTOPOB.

OnbITHI, UIUTIOCTPUPYIOLINAE PUMEPHI
OKHCJITUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuuii (ropeHue, peakuuu
pa3JIoKEHUsI, COCTUHECHUS ).
Buiuucnenus:

KOJIMYECTBA BEIIECTBA, 00bEMa U MACCHI
pPEareHToOB WJIU MPOIYKTOB MO
YPaBHEHUSIM XUMUYECKUX PEaKui

Y YCTHBIE OTBETHI C OIIOPOU

Ha nHMOPMAITUIO U3 YICOHHUKA 1
CIIPABOYHBIX 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 pa3JIMYHBIMU BUAAMHU XUMUYECKOU
cBa3u. Crenenp quccounanyu. CUibHbIE
U Cci1a0bIe 3JIEKTPOJIUTHI.

Peakunu nonnoro oomena. Y cioBus

PackpeiBaTh CMBICIT U3ydaeMbIX IIOHATHUH,
a TAKKE€ CMBICJI TEOPUU
BJIEKTPOJIUTHYECKON JTUCCOLUALIAM.
OOBSICHATH IPUYMUHBI
3JIEKTPOIIPOBOHOCTHU BOJIHBIX pAaCTBOPOB
BEILIECTB, pa3nvaTh Cabble U CUJIbHBIC
3JIEKTPOJIUTBHIL.

CocCTaBIsITh ypaBHEHUS TUCCOLUALIMHT
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MPOTEKaHUs PEaKIil HOHHOTO OOMEHa,
MOJIHBIE ¥ COKPAIIEHHBIE HOHHBIE
ypaBHeHUs peakiuii. CBOCTBa KUCIIOT,
OCHOBAHHMU U COJIEH B CBETE
IPeICTaBICHUN 00 PJEKTPOIUTUYECKON
auccormanui. KauecTBeHHbIE peakiiuu
Ha WoHbI. [loHsATHE O THAPOIU3E CONEN.
Xumuueckuii IKCnepumenm:
Jlemoucmpayuu.

HccnenoBanue 31eKTPOIPOBOIHOCTH
pPacTBOPOB BEILECTB, ITpolecca
JUCCOLIMAIINY KUCIIOT, IIeJI0YeH

U coJiell (BO3MOKHO MCIOJb30BAHKE
BUJICOMATEPUAJIOB).

OnpITHI, WITIOCTPUPYIOIINE TPU3HAKH
IPOTEKaHUs peakIMil HOHHOTO OOMeHa
(oOpa3zoBaHue ocajKa, BblIEICHHE T'a3a,
00pa3oBaHUE BO/IbI).

Pacrio3naBanue HEOpraHM4YECKUX
BEIIECTB C MOMOIIBIO KaueCTBEHHBIX
peakiuii Ha UOHBI.

Jlabopamopmuwiti onvim:

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

KHCJIOT, IIEI0YEH U COJICH, HOIHbBIE U
COKpalIEHHbIC HOHHBIE YPaBHEHUS
XUMUYECKUX PEAKIIMi HOHHOTO OOMEHa,
KpPAaTKHE€ NOHHBIEC YPABHEHUS POCTHIX
peaku TUAPOJIN3a COJIEH.
XapakTepusoBaTh 00IINE XUMUYECKUE
CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB
Ha OCHOBE TEOPHUU AJIEKTPOJIUTHIECKON
JIMCCOIMAIINN; TIOJITBEPK1aTh CBOMCTBA
MIpUMEpPaMH MOJICKYJISIPHBIX U HOHHBIX
YPAaBHEHUU XUMUUYECKUX PEAKLIUH.
Pemiars sKkcriepuMeHTAIbHBIE 3aa4H

0 TEME.

[InaHupoBaTh U OCYIIECTBIISITH

Ha MPAKTUKE XUMHUYECKHUE
AKCIIEPUMEHTHI, POBOUTH HAOIIOICHUSI,
JienaTh BBIBOJIBI IO pe3yJibTaTam
AKCIEPUMEHTA MPU MPOBEICHUH
J1a00PATOPHBIX OIBITOB U MPAKTUYECKUX
paboT.

CrnenoBaTh mpaBmiIaM 0€30MacHOMN
paboThI B 1a0OPATOPUH TTPU
MCIIOJB30BaHUN XUMUYECKOU MOCYAbI U
000opynoBaHUs.

[TpoBOAUTH BHIYUCIEHUS 10 XUMUYECKUM
YPaBHEHHUSIM.

Y4acTBOBaTh B COBMECTHOM padboTe
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Ne 1. Pemienue sxcriepuMeHTaIbHbIX
3aJ1a4 110 TEME.

Buviuucnenus:

110 YPaBHEHUSIM XUMHYECKUX PEaKIIUM

B IIape WM TpyMIeE.

BeIcTpauBaTh pa3BEpHYTHIC TUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha MH(OpMaIHIO U3 yUeOHUKA U IPYTUX
MCTOYHUKOB UH(POpPMAIIH, B TOM YUCIIE
HNnTepnera

Uroro no pazneny

17

Pasznen 2. HeMeTa/ls1bl M MX COeTMHEHHUS

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

OO0m1as xapakTepuUCTUKa rajJOTreHOB.
Oc00EeHHOCTH CTPOCHHUS AaTOMOB,
XapaKTEPHBIC CTEIICHU OKUCIICHUS.
CrtpoeHue u puznuecKkre CBOMCTBa
MIPOCTBIX BEIIECTB — FAJIOTCHOB.
XUMHUUYECKHE CBOMCTBA HA IPUMEPE
xJiopa (B3auMO/ICHCTBUE ¢ METaJlJIaMU,
HEMeTaJUIaMH, IeJI0YaMu).
XnopoBogopoa. CossiHast KUCJIOTA,
XMMHUYECKUE CBOMCTBA, MOJIyYEHHE,
npuMeHeHue. JlencTBue xjaopa u
XJIOPOBOJIOPOJIa HA OPraHU3M YEJIOBEKA.
Baxnenmme Xa0puabl 1 KX HAX0XKICHUE
B IPUPOJIE.

Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu:

OnbIThI, OTpaXxaromue Gu3n4ecKue u
XMMHUYECKUE CBOMCTBA TAJIOTEHOB U UX
coeMHEHU (BO3MOYKHO UCITOIb30BaHUE

OOBsICHATH O0ITHE 3aKOHOMEPHOCTHU

B U3MCHCHHUH CBOMCTB HEMETAJIJIOB U UX
COCJIMHEHUI B MpeJIesiax MajbIX
MIEPUOJIOB U TJIABHBIX MOTPYII
[lepuonuueckon CUCTEMbI XUMUYECKHUX
3JIEMEHTOB C YYETOM CTPOECHUS UX
aTOMOB.

Xapaktepu3oBaTh GU3NUECKHUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIICCTB
raJIOTeHOB (Ha IPUMEPE XJI0pa) U
CJIOKHBIX BEILIECTB (XJIOPOBOOPO/IA,
XJIOpUJa HATPHS), CITIOCOOBI UX
MOJTyYCHUS], IPUMECHEHHUE 1 3HAUCHHE

B IIPUPOJIE ¥ KU3HU YeTIOBEKA.
Onpenensars XJIOPUA-UOHBI B PACTBOPE.
[ImanupoBaTh U OCYIIECTBIISITH

Ha TIPAKTUKE XUMUIECKUE
HKCIIEPUMEHTHI, POBOIUTH HAOIIOACHHS,
JIeaTh BHIBOJIBI IO PE3yIbTaTam
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BUJICOMATEPUAJIOB).

O3HakoMIIeHHE ¢ 00pa3IaMu XJIOPUIOB
(raJmoreHu0B).

JlabopamopHhuwiii onvim:

N3ydeHue CBOMCTB COMTHOM KUCIIOTHI.
IIpoBeneHne Ka4eCTBEHHBIX PEAKIINI
Ha XJIOPUI-UOHBI.

lIpakxmuueckas paboma

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

Boruucnenus:

110 YpPaBHEHUSIM XUMHUYECKUX PEaKIui,
€CJIU OJIUH U3 PEareHTOB JIaH B U30BITKE

AKCIIEPUMEHTA TP MPOBEIACHUHU
71a00PATOPHBIX OTBITOB M MPAKTHIECKUX
pabor.

CrnenoBaTh nmpaBuiiaM 0€30MMacHON
paboThI B 1abopaTopuu

MIPY UCTIOTH30BAHUN XHMHYECKOM
MOCY/IbI U 000PYI0BaHUSI.

BricTpanBaTh pa3BépHYyTHIEC MUCHMEHHBIC
U YCTHBIE OTBETHI C OTIOPOI

Ha H(OPMAIUIO U3 YUYCOHHUKA U
CIIPaBOYHBIX MAaTE€pPHAIOB, TPAMOTHO
HCIO0JIb30BaTh U3yUYECHHBIN ITOHATUHHBIN
anmapar Kypca XUMHH

2.2

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

OO6m1ast xapakTepUCTUKA 3JIEMEHTOB
VIA-rpynnel. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTE€PHbIE CTEIICHU
OKHCJICHUS.

CrpoeHnue u puznueckre CBOMCTBA
IPOCTBIX BEIIECTB — KUCIOPOAA U CEPHI.
AnnoTtpornHbie MOaU(UKAIUU KUCIOPOIa
U cepbl. XUMUYECKHE CBOMCTBA CEPBI.
CepoBo10po/1, CTpOCHHE, PU3NUECKUE U
XAMUYECKUE CBOMCTBA.

OKcubl cepbl Kak MpeICTaBUTENN
KHUCJIOTHBIX OKCHJIOB.

Cepnas kucioTa, pu3nyecKue u
XUMHUYECKHEe CBOMCTRBA (00IIHE KaK

OOBICHATH O0IITHE 3aKOHOMEPHOCTH

B U3MEHEHHUU CBOMCTB AJIEMEHTOB
VIA-rpynmnsl 1 UX COEAUHEHUN C YYETOM
CTPOEHUS UX aTOMOB.
Xapaktepu3oBaTh GU3NUECKHUE U
XAMUYECKHUE CBOMCTBA MPOCTOTO
BEIIECTBA CEPHI U €€ COCTMHCHUN
(cepoBOAOPOIa, OKCUIOB CEPBI, CEPHOI
KHCJIOTBI, CyJIb(PaToB), CITIOCOOBI X
MOJTYYEHHUS], IPUMEHEHUE U 3HAUCHUE

B IPUPOJE U )KU3HU YETIOBEKA.
Onpenensars HaNU4UKE CyIb()aT-HOHOB
B PacTBODE.

OOBSICHATH CYIITHOCTh KOJIOTHYECKUX
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MPEJCTABUTEIS KJIacca KUCIOT U
cnenupuyueckre). XuMUYECKUE PEaKIuHu,
JIeKaNIMe B OCHOBE MPOMBIIIEHHOTO
croco0a MoJy4YeHHs CEPHON KUCIIOTBHI.
[Ipumenenue. Conu cepHOM KHCIIOTHI,
KadeCTBEHHAs PeaKIus Ha CyIb(haT-uoH.
Haxoxnenue cepol 1 €€ COeIMHEHUN

B IPUPO/JIe. XUMHUECKOE 3arpsi3HCHUE
OKpY>KaroIlEel Cpeibl COETUHEHUSIMH
cephl (KUCIOTHBIE J0XK/IHU, 3arpsi3HEHUE
BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro
peAOTBPAICHUS.

Xumuueckuii IKCnepumenn:
Jlemoncmpayuu:

O3HakoMIIeHHE ¢ 00pa3laMu cepbl U e€
CcOeMHEHUSIMU (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
HaGnronenue nporecca 00yrivBaHus
caxapa 1moj JelCTBUEM
KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOTHI.
Jlabopamopnvie onvimul:

N3yyeHne XuMU4eCKnX CBOMCTB
pa30aBICHHON CEPHON KUCIIOTHI.
[IpoBeneHne KkauecTBEHHOM peaKiuy Ha
cynbdaT-uoH U HAOII0ICHUE MPU3HaKa
€€ MPOTEKaHUs

po0JieM, CBSI3aHHBIX C TepepadboTKON
COEIMHEHUH CEPBI.

[InaHupoBaTh U OCYIIECTBIISITH

Ha IPAKTUKE XUMUYECKUE
HKCIIEPUMEHTHI, TPOBOIUTH HAOIIOICHHSI,
JIeNaTh BBIBOJIBI 110 pe3yJIbTaTaM
AKCIIEPUMEHTA.

CrnenoBath npaBuiiaM 0e301MacHON
paboThI B 1abOpaTopuu

MIPU UCIIOJIb30BAHUU XUMUYECKON
MOCY/IbI U 000PYI0BaHUSI.

[Tpou3BOANTE BHIYUCIICHUS

110 XUMHYECKUM YPaBHECHUSIM.
Hcnonb30BaTh MPHU BHITIOJTHEHUT
y4eOHBIX 3aJaHUI TEKCThI YUYCOHHKA,
CIIPaBOYHBIE MaTEpPHUAIbI
(ITeproguveckyro CUCTEMY XUMHUECKHX
sanemenToB /. 1. MenneneeBa, Tabnuiy
PacCTBOPUMOCTH KUCIIOT, OCHOBAHUN U
COJIEH B BOJIE, DJIEKTPOXUMHUYECKUN Pl
HaIpsHKEHUN METaIOB).

Hcnonb30BaTh MpHU BBHIMOJIHEHUH
y4eOHBIX 3aJJaHUM U B MPOIIECCe
HCCIIeIOBATENbCKOM eI TETbHOCTH
Hay4YHO-TOMYJISIPHYIO JIUTEPATYPY
XUMHUYECKOTO COJEP>KaHUs, CTPAaBOYHbIE
Marepualbl, pecypcel IHTEpHETA

41



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

2.3

Obmas
XapaKTepUCTUKa
XUMUYICCKUX
AJIEMEHTOB
VA-rpynmnsi.

A3ot, hocdop u ux
COCTMHCHHUS

OO11ast xapakTepUCTHUKA SJIEMEHTOB
VA-rpynmnbl. Oco0eHHOCTH CTPOCHHUS
aTOMOB, XapaKTEePHBIC CTEIICHU
OKHCJICHUS.

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,
dbu3nYecKrue 1 XUMUICSCKHAE CBONCTBA
(oOmIue Kak MmpeacTaBUTENs Kiacca
KHUCJIOT U crieniupuueckue).
Hcnonb30BaHne HUTPATOB U COJICH
aMMOHUS B KQ4€CTBE MUHEPATbHBIX
yno0peHnii. XUMUYECKOE 3arpsi3HEHHE
OKPYXaroUIEH Cpeibl COCTUHEHUSIMHA
a30Ta (KUCJIOTHBIC TOXK/IU, 3arpsI3HEHNE
BO3/yXa, MOYBHI U BOJIOEMOB).
docdop, amnoTpomnHbie MOAUPUKAIIAN
docdopa, puznveckne 1 XUMHUIECKUE
cBoiictBa. Okcup pocdopa (V) u
dbocdhopHas kuciora, puzndeckue u

OOBsCHATH 00IITHE 3aKOHOMEPHOCTH

B U3BMCHEHUH CBOWCTB 3JIEMEHTOB
VA-rpynnsl 1 UX COEAUHEHUN C YYETOM
CTPOEHUS UX aTOMOB.

Xapaktepru3oBaTh GU3HUCCKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEUIECTB
azora u pocdopa 1 UX COeTUHECHUM
(ammmaka, coJieit aMMOHUS, a30THON
KHCJIOTBI, HUTPATOB, okcuna docdopa (V)
u dhochopHoi KUCIOTHI, (hochaToB),
CIIOCOOBI UX TOJYYEHHUsI, MIPUMEHEHUE U
3HAYCHHE B MMPUPOJIC U )KU3HU YEIIOBEKA.
Omnpenensats HOHBI aMMOHUA U (hocdat-
HWOHBI B PaCTBODE.

OOBSIICHATH CYIIHOCTh IKOJIOTHUYECKUX
po0JIeM, CBSI3aHHBIX ¢ HAXOXKICHHEM
coenHeHui a3oTa u ¢ocdopa

B OKpY2Karolleu cpele.

[TnarupoBaTh U OCYIIECTBIISTH

Ha TIPAKTUKE XUMUYIECKUE
AKCIIEPUMEHTHI, MPOBOAUTH HAOIIOICHUS,
JIeaTh BBIBOJIBI ITO pe3yJIbTaTaM
AKCIIEPUMEHTA TP MPOBEJCHUU
71a00PATOPHBIX OTBITOB M MPAKTUYECKOU
paboTHI.

CrnenoBaTh npaBuiiaM 0€30MacHOM
paboThI B 1abopaTopuu
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XMMHUYECKUE CBOMCTBA, MOJIyYCHHUE.
Hcnonb3oBanue ¢pocdaToB B KauecTBE
MUHEPATBHBIX yI00pEHUIA.
Xumuyeckuii IKcnepumenm:
Jlemoncmpayuu:

O3HakoMJIeHHE C PU3UIECKIMHU
cBolcTBaMu a3ota, hocdopa

1 UX COCIMHEHUM (BO3MOKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
O3HakoMIIeHHE ¢ 00pa3liaMH a30THBIX U
(dochopHbIX yaoOpeHui.

[Tonyuenue, cobupanue, pacrno3HaBaHUE
Y U3YYCHUE CBOWCTB aMMHAKA.
BzaumoencTBre KOHIIEHTPUPOBAHHOM
A30THOM KUCJIOTHI C MEIbIO (BO3ZMOXKHO
MCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
JlabopamopHhvie onvimoi.:

[IpoBeneHre KaYE€CTBEHHBIX pPEeaKIUii
Ha MOH aMMOHUA U pochar-uoH, u
W3Y4YEHUE NMPU3HAKOB UX MPOTECKAHUSI.
IIpakmuueckas paboma

Ne 3: TlonydyeHue ammMuaka, u3ydeHue
€ro CBOMCTB.

Buiyucnenus:

110 YPABHEHUSIM XUMUUYECKUX PEAKIIUM

IIPY KCTIOJIb30BAaHUH XUMUYECKON
MOCY/TbI ¥ 000PYT0BAHHUS.
[Tpou3BOUTH BBIYHCICHUS

110 XUMUYECKUM YPABHEHUSIM.
Hcnonp30Bath Npyu BHITOTHEHUN
yueOHBIX 3aJJaHUI TEKCThI yueOHUKa,
CTIpaBOYHBIE MAaTEPHUAIIBI
(MepruoINYECKyI0 CUCTEMY XUMUYECKUX
sanemenToB /1. 1. Menaeneesa, Tabiuiry
pPacTBOPUMOCTHU KUCJIOT, OCHOBaHUM U
COJIEU B BOJE, DIIEKTPOXUMHUYECKAN ST
HaNpsHKCHUN METaJIOB)
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2.4

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

OO6mrast xapaKTepUCTHKA PJICMEHTOB
IVA-rpynmnbsl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTEIICHU
OKHUCJICHHUS.

VYriepoa, asioTponHble MOAU(PUKALINH,
pacnpocTpaHeHue B IPUPOJIE,
(u3nUecKrue 1 XUMUYECKHE CBOMCTBA.
Ancopbrmus. KpyroBopot yriieposaa

B IIPUPO/IE.

Oxkcupel yriieposa, ux Gpuznueckue u
XMMHUYECKUE CBOWCTBA, IEUCTBUE

Ha KUBbIC OPTaHU3MBI, ITOJTYUYECHHUE U
IPUMEHEHHUE. DKOJIOTHYECKUE
poOJIeMbl, CBSI3aHHBIEC C OKCUIOM
yriepona (1V), runotesa riio0aabHOTO
MOTEIJICHUS KJIMMaTa, TapHUKOBBII
addexr.

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

B OBITY, MEJIUIIUHE, TPOMBIIIICHHOCTH U
CEJIbCKOM XO35IUCTBE.
ITepBoHayvabHBIEC TOHSATHUS

00 OpraHMYeCcKUX BEIIECTBaX KaK

0 COEIMHEHMSIX yriiepoia (MeTaH, 9TaH,

OOBsCHATH 00IITHE 3aKOHOMEPHOCTH

B U3MEHEHUH CBOMCTB 3JIEMEHTOB
I[VA-rpynmnsl ¥ ©X COETMHEHHUH ¢ Y4ETOM
CTPOCHHS UX aTOMOB.

XapakTepu3oBaTh (U3UIECKHUE U
XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB
yIJIepo/ia ¥ KpEMHUS U UX COCUHECHUI
(OKCHIOB yTiIepoaa, YroJbHOU KUCIOTHI,
KapOOHATOB, OKCHAa KPEMHUSI,
KPEMHHUEBOW KUCJIOTHI, CHJIUKATOR),
CIOCOOBI UX MOJYYEHUsI, IPUMEHEHUE U
3HAYEHHE B IPUPOJIC U )KU3HU YEJIOBEKA.
OOBSACHITH TPUIMHHO-CIICICTBEHHYIO
CBSI3b: CTPOEHHUE BEIIIECTBA — CBOMCTBA
— MPUMEHEHHE — Ha MpUMepax
COEIMHEHNH YIIIEpOJa U KPEMHHUS.
Onpenensate KapOOHAT- U CHITMKAT-HOHBI
B pacTBOpE.

OOBSACHSTH CYIIIHOCTh KOJOTHYECKUX
po0JIeM, CBS3aHHBIX C HAXO0XKICHUEM
YIJIEKHCIIOTO T'a3a B OKPYKarollIel cpese.
[TonTBepkaaTh 0COOEHHOCTH COCTaBa
OPTraHUYECKHUX BEIIIECTB MPUMEPaAMH
MPOCTBIX COEAUHEHUM (METaH, dTaH,
ATUJIEH, AllETUIICH, TAHOJ, TJIULEPHUH,
YKCYCHasi KHCJIOTa), B3aUMOCBSI3b
HEOPTraHMYECKUX COCIMHEHUN yriaepoaa u
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STUJICH, alleTUJICH, TaHOJI, TTIUIEPHH,
YKCYCHAasi KHCJIOTA).

[IpupoHbIe UCTOYHUKH YTIIEBOIOPOIOB
(yromb, MpUpOAHBIH ra3, HeTh),
MPOJYKTHI UX NepepadoTKH (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, MOJTYYCHHUE U
npuMmenenne. CoeTMHEHUST KPEMHHUS

B ripupojie. OO01re mpeacTaBICHHUS

006 okcuze kpemuus (1V) u kpeMHUEBOM
KHCJIOTE.

CunmkaTsl, UX UCTIOJIH30BAaHHUE B OBITY,
MEAMILIMHE, TPOMBIIUIEHHOCTH.
BaxxHeimue cTpouTeIbHbIE MATEPUAIBL:
KepaMuKa, CTeKJIO, IEMEHT, OETOH,
x)ene300etoH. [Ipobiaembl 6e3o0macHOro
MCTIONb30BaHUS CTPOUTEIBHBIX
MaTepuasoB B IOBCEIHEBHOM KU3HU.

Xumuueckuii IKCnepumenn:
Jemoncmpayuu:
Mogenu KpucTauIM4eCKUX pemeEToK

OpTaHUYECKUX BEIIECTB.
OnuceIBaTh POJIL OCIIKOB, JKUPOB H
YTIIEBOJ0B B (PYHKIIMOHUPOBAHUU KUBBIX
OpraHU3MOB, COCTaB IPUPOTHBIX
MCTOYHHUKOB YTJIEBOJIOPOJIOB, UX POJIb

B OBITY U IPOMBIIIIJICHHOCTH.

[IpoBOIUTH BEIYHUCIICHHUS 110 YPABHEHUSIM
XUMHUYECKUX PEaKIIUH.

[InarupoBaTh U OCYIIECTBIISTH

Ha TIPAKTUKE XUMUICCKUC
AKCIIEPUMEHTHI, IIPOBOJINTH HAOIOICHNS,
JIeaTh BBIBOJIBI 11O pe3yIbTaTaM
AKCIIEPUMEHTA TP MPOBEICHUN
71a00pPaTOPHBIX OMBITOB M MPAKTHIECKUX
pabor.

CrnenoBathb mpaBuiiaM 0€30MacHOM
paboThI B 1abOpaTopuu

MIPH UCTIOIH30BAHUN XUMHUYECKOM
MOCY/Ibl U 000pYAOBaHUS.

Hcronp30BaTh P BHIMTOTHEHUN
yueOHBIX 3aJ]aHUI TeKCThI yueOHUKa,
CIIPaBOYHBIC MATEPHAITBI
(ITeproguveckyro CUCTEMY XUMHUYECKHIX
anemenToB /. 1. Menneneesa, Tabnuiry
PacTBOPUMOCTHU KHUCIIOT, OCHOBAaHUMN U
COJIeH B BOJIE, DJICKTPOXUMUUYECKHUM PSITT
HaIpsHKEHUN METAILJIOB)
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anmasa, rpadura, QpysepeHa.
O3HaKOMIIEHHE C MPOLIECCOM aJICOPOLIUU
PacTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIM YTJIEM U yCTPONCTBOM
IIPOTHUBOTa3a.

O3HakoOMIIEHHE C TPOAYKLIHEH
CHWJIMKaTHOM MPOMBIIIIEHHOCTH
(Buaeomarepuaiibl: cCUIIMKaTHAs
IPOMBILIEHHOCTB ).

Mopnenu MoJIeKy OpraHuYECKUX
BELLECTB.

JlabopamopHhbwiti onvim:

[Tonyuenue, cobupaHnue, pacro3HaBaHue
Y U3y4YEHHE CBOMCTB YTJIEKHUCIIOTO Irasa.
IIpoBeaeHNE KAYECTBEHHBIX PEAKIIMIA

Ha KapOOHAT U CUJIUKAT-UOHBI U
U3Y4YEHHUE MPU3HAKOB UX IPOTEKAHMUS.
Ipaxmuueckue pabomol:

Ne 4. TlonyuyeHue yriaekucioro rasa,
V3YYEHHUE €T0 CBOMCTB.

Ne 5. Pemienue skCriepuMeEHTAIBHBIX
3ama4 no teme «BaxkHeilme HeMeTaIbl
U UX COCAMHEHUS

Boruucnenus:

10 YPABHEHUSIM XUMUYECKHUX PEAKINI

Hroro no pazneny

25
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Pa3nen 3. MeTa/l1bl H UX coeaAnHCHUA

3.1

OO01me cBoMCcTBa
METAJIOB

4

OO6mrast xapaKTepUCTHKA XUMUIECKUX
3JIEMEHTOB — METAJIJIOB HA OCHOBAHUH UX
nojoxkeHus B [lepuoandeckoit cucreme
XHMHYECKUX IJIEMEHTOB

J.1. MenaeneeBa u CTpOCHUS AaTOMOB.
Ctpoenue meTtamioB. Metauindeckas
CBSI3b U METaJUIMYECKast
KPUCTAJJINYECKAsl pELIETKA.
DJIEKTPOXUMHUYECKUHN PsiJT HAMPSIKECHUI
MeTauioB. OU3NYECKHE U XUMUYECKHE
cBoicTBa MeTalIoB. OOIIHe CrIoco0bI
noiaydeHus metainoB. [lonstue

0 KOPPO3UM METAJIJIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI KX OT KOPPO3HH.
CnnaBsbl (cTanb, 4YyTyH, JIOPATFOMUHUM,
OpOH32a) U UX IPUMEHEHUE B OBITY U
MIPOMBIIIJIEHHOCTH.

Xumuyeckuii IKcnepumenm:
Jlemoncmpayuu:

OO6pa3iibl METAJJIOB U CILJIABOB.
N3ydenue pe3ynbTaToB KOPPO3UU
METaJIJIOB (BO3MOKHO HCIIOJIb30BaHUE
BUJICOMATEPUAJIOB).

Jlabopamophvie onvimoi:
O3HakomIIeHHE ¢ 00pa3iiaMi METaIOB U
CIUTABOB, NX (PU3HMUECKHUMH CBOMCTBAMHU.

PackpbIBaTh CMBICH N3y4aeMbIX HOHATHIA
Y TIPUMEHSTH 3TU TTOHATHUS TIPYU OMMCAHUN
CBOWCTB BEILIECTB U UX ITPEBPALLCHUN.
OOBsACHATH 00IIHE 3aKOHOMEPHOCTH

B U3MCHEHUH CBOMCTB 3JIEMEHTOB-
METaJJIOB ¥ UX COETMHEHUM C y4ETOM
CTPOCHHUS UX aTOMOB.

XapakTepru30BaTh CTPOCHUE METAIIIOB,
o01me GU3NIeCKUe U XUMHIECKHE
CBOICTBA METAJLJIOB.

XapakTepu3oBaTh 0011I1e CTIOCOOBI
MOJTYYCHHS METAJLTOB.

OmnuchIBaTh CIOCOOBI 3aIIUTH METAJIJIOB
OT KOPPO3UH.

CrnenoBath npaBuiaM 0€30MacHOM
paboThI B 1abopaTopuu npu
WCIOJIb30BAHUU XUMHUUECKOU MOCY/IbI U
000py1OBaHUSI.

[Tpon3BOANTH BEIYUCIICHUS

M0 YPaBHEHUSAM XUMUYECKUX PEAKITUH,
€CJIM OJIH U3 PEareHTOB COJICPKHUT
PUMECH.

VYuyacTBOBaTh B COBMECTHOM paboTe

B TIape WX TPyIIIE.

Ncnonbs3oBaTh Npy BHITOTHEHUH
y4eOHBIX 3aJIaHUM TEKCThl yUeOHHKA,
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Buviuucnenus:

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

CIIPAaBOYHBIE MaTEpPHUAIIbI
(ITepponnueckyto CUCTEMY XUMHUYECKUX
anemenToB J[. . MenneneeBa, Tabmuiry
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHUH U
coJIeH B BOJIC, DJICKTPOXUMUUCCKUIN PsiT
HaIpPsHKEHUN METaJIOB)

3.2

Baxnuenmune
METAJUIbI U UX
COEeIMHEHUSA

16

[Ileno4HbIE METAIIIBI: TIOJIOKEHUE

B [leproandeckoil cuctemMe XuMHIECKUX
snemeHTOB .M. MenaeneeBa, cTpoeHHe
UX aTOMOB, HAaX0XJICHUE B PUPO/IE.
DU3NYECKUE U XMMUYECKHUE CBOMCTBA
(Ha mpuMepe HaTpud U Kaius). OKcHuibl
U TUAPOKCHUIBI HATPUSI U KaJTHSL.
[IprmMeHeHue METOYHBIX METAIIIOB U UX
COEIUHEHUH.

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

J.1. MenpaeneeBa, CTpOCHUE UX aTOMOB,
HaxO0XJeHHE B pupojie. Pusndeckue u
XMMHYECKHE CBOMCTBA MarHus 1
Kanelus. BakHelme coefuHEeHUS
KaJbIUsl (OKCH/I, TUIPOKCHI, COJIN).
JKECTKOCTh BOAEI U CLIOCOOEI €6
YCTpaHECHUS.

AJIFOMUHUN: TIOJIOKEHUE

B [leproanyeckoi cucreme XuMUIEeCKUX

OO0BsACHATH 001IME 3aKOHOMEPHOCTH

B U3MEHEHUU CBONCTB 3JIEMEHTOB-
METAJJIOB U X COEAMHEHU B rpyInax

C Y4ETOM CTPOEHUS UX aTOMOB.
XapakTepusoBaTh (HU3NUECKUE U
XUMHUYECKUE CBOKCTBA MPOCTHIX BEIIECTB
METAJIJIOB U UX COCMHEHUN (OKCHUJIOB,
TUIPOKCHUIIOB, COJICH), CITOCOOBI UX
MOJTyYeHUsI, MPUMEHEHUE U 3HAUCHUE

B MIPUPOJIC U )KU3HU YETIOBEKA.
VYcranaBauBaTh NPUYUHHO-
CJICZICTBEHHYIO CBSI3b: CTPOCHHUE
BEILIECTBA — CBOMCTBAa — MPUMEHEHUE —
Ha IIpUMepax U3y4aeMbIX BEIIECTB.
Pacnio3HaBaTh C MOMOIIBIO KAYE€CTBEHHBIX
peakIuii HOHbI METAJUIOB: MarHus,
KaJIbIUs, aTIOMUHNS, IUHKa, sxene3a (1)
u xenesa (1), menu (11).

Jloka3siBaTh aM(pOTEPHBIN XapaKTep
OKCHJIOB U TUJPOKCUIOB ATIOMUHUS U
[[MHKA.
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anemeHToB JI.W. MeHeneeBa, ctpoeHne
aToMa, HaXO0XJICHUE B IPUPO/IE.
Pu3nYeCKre U XUMUYECKUE CBOMCTBA
antoMuHug. AMQOTEepHbIE CBOMCTBA
OKCH/JIa ¥ TUAPOKCUIA ATFOMUHUSL.
Keneso: nonoxenue B [lepunonnueckoit
CHUCTEME XUMHUYECKUX IIIEMEHTOB

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

Oco6eHHOCTH B3aUMOJICHCTBUS OKCUJIA
KJIBIIUSL U HATPUS C BOJOM (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
OkpalmBaHue MJIaMEHH HOHAMU HaTpHs,
KaJIAS ¥ KallbLKsl (BO3MOKHO
UCIIOJIb30BaHUE BUIEOMATEPHUAIIOB)
HccnenoBanue cBONCTB KECTKOU BOJIBI.
[Tponecc ropenus xee3a B KUCIOPOIE
(BO3MOYKHO UCIIOJIb30BaHUE
BHJICOMATEpUAIOB).

Jlabopamophvie onvimol:

[IpoBeneHre KaueCTBEHHBIX pPEaKIUi
Ha MOHBI (MarHus, Kajablysl, ATFOMUHUS,

[InanupoBaTh U OCYIIECTBIATh

Ha MPAKTUKE XUMUYECKUE
SKCIIEPUMEHTBHI, IPOBOIUTH HAOIIOACHMUS,
JieaTh BBIBOJIBI 110 pe3yJibTaTaM
SKCIIEPUMEHTA MPU NPOBEICHUN
71a00paTOPHBIX OMBITOB U MPAKTHUECKUX
pabor.

CrnenoBath npaBusiam 0€30MacHON
paboThI B labopaTopuu

IIPY UCIIOJIB30BAaHUU XUMHYECKOU
NoCy/ibl U 000PYyIOBaHUS.

[Ipou3BOAUTE BBIYKCIECHUS

10 XUMUYECKUM YPABHEHHSIM.
VYyacTBOBaTh B COBMECTHOM paboTe

B IIape WJIM IpymIe.

BricTpauBath pa3BépHyThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIOPOH

Ha UHQpOpMAIUIO U3 yUeOHHKA U
CIIPaBOYHBIX MATEPUAJIOB, TPAMOTHO
VICII0JIB30BAaTh U3YYECHHBIN TOHATUMHBIN
amnmapar Kypca XuMuu
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1uHKa, sxenesa (II) u xenesa (111), meau
(11), omrcanne MPHU3HAKOB UX
MPOTEKAHMUS.

UccnenoBanune ampoTepHBIX CBOWCTB
TUIPOKCUIA ATIOMUHUS U TUAPOKCUIA
[UHKA.

IIpakmuueckue pabomui:

Ne 6. XKEcTkocTh BOAEI 1 METOJIEI €€
YCTPaHEHUS.

Ne 7. PeuieHue 3KCriepuMEHTAIBHBIX
3a7a4 1o TeMe «Bakuenme MeTajuisl U
UX COCIUHECHUS».

Buviyucnenus:

10 YPABHEHUSAM XUMUYECKHX PEAKIIUH,
€CJIU OJINH U3 PEareHTOB JIaH B U30BITKE
WJIU COJIEPKUT MPUMECH;

MAaCCOBOM JIOJIM BbIXO/a MPOJIYKTa
peakiuu

Uroro no pazneny 20

Paznen 4. Xumus u OKpyskamomas cpeia

4.1 | Xumud n 3

OKpY’Karolas cpeaa

BemecTsa n MaTtepuansl B IOBCEAHEBHOM
YKA3HHU 4YelioBeka. be3onacHoe
VICTIOJIb30BAHUE BEUIECTB U XUMUUECKHUX
peakuuii B ObITy. [lepBas nomosb npu
XUMHAYECKUX 0KOTrax U OTPaBJICHUSAX.
XUMHYECKOE 3arpsA3HEHUE OKPYKAKOIIEH
cpensbl (TpeaesibHas TOMmyCcTUMast

XapakTepu3oBaTh POJIb XUMUH

B Pa3NUYHBIX cepax AesTeTbHOCTH
JIFOJIe, OCHOBHBIE BEIIeCTBA U
MaTepHaIbl, IPUMEHICMbIC B Y KU3HU
COBPEMEHHOT0 YEJIOBEKA.

OOBsACHATH yclIoBHS 0€30I1aCHOTO
UCIOJIb30BaHUS BELIECTB U XUMHUYECKHUX
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KOHIIEHTpaIus BeliecTB. Posib Xxumun

B PEIICHUU SKOJIOTHYECKUX MTPOOIIEeM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

N3yuenue oOpa3ioB MmaTepuaioB
(CTeKJ10, CIJIaBbl METAJIJIOB, OJIUMEPHbIC
MaTepuarbl)

peakuuii B ObITY.

AHanu3upoBaTh U KPUTHUECKU
OLICHHMBATh MH(OPMALIUIO O BIUSHUU
IPOMBIIIIIEHHOCTH, CEJIbCKOTO XO35HCTBA,
TPAHCIIOPTA U JIp. HA COCTOSTHUE
OKPYXaroUEH CPeIbl.

YMeTh 0Ka3bIBaTh NEPBYIO TOMOIIIb

IPU XUMHYECKUX 0’KOTaX U OTPABJICHUSX.
[TpuarMaTh yyactue B 00CYKACHUN
npo6JsieM XUMHUYECKOH 1 9KOJIOTHYECKON
HaIpPaBIEHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3UIMIO MO MpodIiieMe U
npeyaraTb BO3MOXKHBIE ITyTH €€
pelieHus

Hroro mo pazaeny: 3
PezepBHOE Bpemsi 3
OBIIEE YNCJIO YACOB 68
I1O ITPOTPAMME
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