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INOACHUTEJIBHAA 3AIITMCKA

[IporpaMmMa 1Mo XUMHUK HAa YPOBHE OCHOBHOTO OOIIEro 0OOpa3oBaHHs COCTaBJICHA
HAa OCHOBe TpeOOBaHMWA K pe3ysibTaTaM OCBOCHHS OCHOBHON 00pa3oBaTEIbHOU
IporpaMMbl OCHOBHOTO o0miero oOpazoBanusi, mpenactaBieHHeix B OI'OC 00O,
a Takke Ha OCHOBe (pefepanbHON pabouell MporpaMMbl BOCHHTAHUA U C Y4ETOM
KOHLICTIIIUMA TpernojaBaHus y4eOHOro mpenMera «XuUMHs» B 00pa30BaTelIbHBIX
oprannsanusx Poccniickon denepannn.

[Iporpamma no xumuu pa3paboTaHa C LEIbI0 OKa3aHUS METOJWYECKON MOMOUIH
YUUTEIIO B CO3/IaHUU paboyeil mporpaMmbl O y4EOHOMY MPEIMETY.

[Iporpamma 1o XxumMuu AA€T NPECTABIECHUE O LENIX, 00IIel cTpaTeruu o0y4eHus,
BOCIUTAHUA W  Pa3BUTHS  OOydYaroIIMXCS CpPEACTBAaMH  Y4eOHOTO  IpeaMeTa,
yCTaHaBIMBAET  00sA3aTeIbHOE  MPEIMETHOE  COAEp)KaHWe,  MPeayCMaTpPUBAET
pacrnpeiesieHre €ro 1o KjiaccaM U CTPYKTYpUPOBAHUE MO pa3ziesiaM U TeEMaM NpOorpaMMbl
0 XUMHUH, OIpENENseT KOJMYECTBEHHBIE M KA4E€CTBEHHBIE XapaKTEPUCTUKU
COZIepKaHUsl, PEKOMEHAYEMYIO TOCIIEIOBATENbHOCTh H3YYEHUS XUMHUU C Y4YETOM
MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOro mpolecca,
BO3pAacTHBIX OCOOEHHOCTEH O0O0ydYaromMXCs, ONpeAessieT BO3MOXKHOCTH  IpeaMera
JUIs peasin3alui TpeOOBaHUM K pe3ysibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeIbHOMU
porpaMMbl Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs, a Takke TpeOOBaHUMN
K pe3yjbTaTaM OOy4eHMs] XMMHHM Ha YPOBHE LeJIeld M3ydeHUs NpeaMeTa U OCHOBHBIX
BUJIOB YUEOHO-TI03HABATENILHON IESITEIbHOCTH O0YYaroIIerocsi o OCBOCHHIO Y4EOHOIO
COJIepKaHUSI.
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3HaHWE XHMHH CIY>KUT OCHOBOM I  (OPMHUPOBAHUS MHPOBO33PEHUS
o0OyyJarouierocsi, €ro npejcTaBjICHUN O MaTepUalbHOM E€IMHCTBE MHpA, BAKHYIO POJIb
urparoT GopMHpyeMble XUMHUEW TMPEACTaBICHUS O B3aWMOIPEBPAILCHUSIX HSHEPrUU
U 00 DHBOJIOLMU BEIIECTB B MPHUPOAC, O IMYTAX pEIICHUS TIO0AIBHBIX MpodiIeM
YCTOMYMBOTO PAa3BUTHS YEJIOBEYECTBA — CBIPbEBOM, SHEPreTHYECKOW, MHINEBOU
U DKOJIOTHYECKOM 0€301MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuenne xumuu:

CIOCOOCTBYET peaju3alliid BO3MOXKHOCTEH ISl camMOopa3BUTUS U (HOPMUPOBAHUS
KYJIBTYpbI JINYHOCTH, €€ 001Iel U PyHKIIMOHATBHON TPAaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHHE MBIIUIEHUS W TBOPUYECKUX CIOCOOHOCTEU
oOydJarouuxcsi,  HaBBIKOB ~ MX  CAMOCTOSITENBHOM  y4eOHOM  JesATEIbHOCTH,
HKCIEPUMEHTAIbHBIX U MCCIEAOBATENbCKUX  YMEHUH,  HEOOXOIMMBIX  Kak
B IOBCEAHEBHOM KM3HU, TaK U B MPOPECCUOHAIBHON JEATENBHOCTH;

3HAKOMMUT CO creUU(UKON HAyYHOTO MBIIUIEHUS, 3aKJIaJbIBAET OCHOBBI LIEJOCTHOTO
B3IJIiJa HA €JUHCTBO NPHUPOABI W YEJIOBEKA, SBIIAETCS OTBETCTBEHHBIM ATAalloM
B ()OPMUPOBAHUH €CTECTBEHHOHAYYHOU rPaMOTHOCTH 00YyYarouXcCsl;

croco0CTBYET (hOPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIIEHUS K €CTECTBEHHO-HAYYHBIM
3HAHMSM, K MPUPOJIE, K YEJTOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTHYECKOE 00pa3oBaHUE
00yJaroImXxcs.

JlanHbple HampaBiieHHs B OOYYEHMM XHMHHM OOECIEUUBAIOTCS CHenu(UKOM
coziepkaHusl y4eOHOTO MpeAMETa, KOTOPBIN SIBISETCS NEAAroruuecky aganTUPOBAHHBIM
OoTpakeHHeM 0a30BOM HAyKU XMMHUU Ha ONpPE/IEIEHHOM JTare e€ pa3BUTHSL.

Kypc xumum Ha ypoOBHE OCHOBHOTO OOILEro o00pa3oBaHUsi OPHEHTHPOBAH
Ha OCBOEHHE OOYyYaIOIIMMUCS CUCTEMBbl MEPBOHAYAIbHBIX IOHSATHI XHMHHU, OCHOB
HEOPraHWYECKON XMMUHU U HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX NOHATHI OpPraHUYeCcKOn
XUMHH.

CtpykTypa coJepkaHusi NporpamMmbl 1O XUMUM Cc(HOpMHUpPOBaHAa Ha OCHOBE
CHUCTEMHOTO NoJ1x0/1a K €€ n3yueHuro. CoaepkaHue CKIIaIbIBAE€TCS U3 CUCTEMBI IIOHATHI
0 XMMHYECKOM 3JIEMEHTE M BEUIECTBE M CHCTEMbl MOHITHI O XHMHYECKOW PEeaKluu.
O0e 5T cuCTEeMbl CTPYKTYpHO OPTraHM30BAaHbI IO MPHUHILMILY MOCIEAOBATEIHLHOTO
pa3BUTHS 3HAHUI HA OCHOBE TEOPETHUECKUX MIPEACTABICHUI PA3HOIO YPOBHSL:

ATOMHOMOJIEKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

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

YYEHHS O CTPOCHHH aTOMa U XMMHUYECKOU CBS3H;

IpeCTaBICHUN 00 ANEKTPOIUTHUECKON TUCCOIMAIIMU BEIIECTB B PACTBOPAX.

Teopernyeckre 3HaHHS pACCMATPUBAIOTCSI HA OCHOBE SMITMPUYECKHU NOJTYUYEHHBIX U
OCMBICIIEHHBIX (DaKTOB, Pa3BUBAIOTCS MOCJIEN0BATENHLHO OT OJIHOTO YPOBHS K JPYrOMY,
BBITIOJIHASL (PYHKIUMU OOBSICHEHHS M TMPOTHO3UPOBAHMSI CBOMCTB, CTPOEHUS U
BO3MOYKHOCTEMN MPAaKTUYECKOr0 MPUMEHEHHUS U MOITYYEHUS U3YYaeMBbIX BELLECTB.
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OcBoeHne mporpaMMbl IO XUMHHU CITOCOOCTBYET (POPMUPOBAHUIO TPEICTABICHUS
0 XHMMHYECKOM COCTaBJISIOIIEH HAyYHOW KApTHHBI MHpa B JIOTUKE €€ CHUCTEMHOU
IPUPO/IbI, IEHHOCTHOTO OTHOIICHHS K HAYyYHOMY 3HAHHUIO U METOJIaM MTO3HAHUSI B HAYKE.
W3y4yeHnne XuMuu MPOUCXOANT C TMIPUBJICUCHUEM 3HAHUN M3 paHEe N3YUCHHBIX YICOHBIX
npeameToB: «Okpyxarouuit Mupy», «buonorus. 5—7 knacco» u «duszuka. 7 Kiaacey.

[Ipn u3yuyeHUu XUMHUHU TPOUCXOIUT (HOPMHpPOBAHHE 3HAHUI OCHOB XHUMHUECKOMH
HAayKH Kak O0O0JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKON EATEIIbHOCTH
yelioBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTYphl. 3ajada y4yeOHOTro
peaMeTa COCTOMT B (DOPMUPOBAHUU CHUCTEMbl XMMHYECKUX 3HAHWA — BAKHEHUIIINX
(GbakToB, MOHATHM, 3aKOHOB M TEOPETUYECKUX IOJOKEHUU, TOCTYMHBIX OOOOIICHUI
MHUPOBO33PEHYECKOT0 XapaKTepa, si3blka HayKd, B MPUOOIICHUU K HAYYHBIM METOJaM
MO3HAHUSI TPU HU3YYCHUHU BEIIECTB W XUMHUUYECKUX peakiuii, B (POpMHUPOBAHUU
U Pa3BUTHM TO3HABATEIIbHBIX YMEHUW M MX NMPUMEHEHHH B Y4eOHO-TIO3HABATEIbHOMN
U y4yeOHO-UCCIEOBATEILCKOM  JEATEeIbHOCTH, OCBOEHHUU TIpaBUJl 0€30MacHOIo
oOpareHus ¢ BEIIeCTBaMU B MTOBCEHEBHOM KU3HHU.

[Ipy m3yyeHUM XUMUM Ha YPOBHE OCHOBHOIO OOHIEro 0Opa30BaHHUs BAKHOE
3Ha4YeHUE MPUOOpeU TaKue 1eH, KaK:

dbopmupoBaHue UHTEIJJIEKTYJIbHO pa3BUTOMN JUYHOCTH, TrOTOBOM
K €aM000pa30BaHMUIO, COTPYAHHYECTBY, CAMOCTOSITEIbBHOMY TPUHSITHIO PEIICHUIA,
CIOCOOHOM aIanTUPOBATHCA K OBICTPO MEHSIOUIUMCS YCIIOBUSAM >KU3HU;

HaMpaBJICHHOCTh OOYyYEHHUSI Ha CHUCTEMAaTHYECKOE MPHUOOIIEHUE O0ydarouuxcs
K CaMOCTOSATEJIbHOW TO3HABATEILHON NESITEIHbHOCTH, HAYyYHBIM METOJAaM IMO3HAHUA,
(bOpPMUPYIOITUM MOTHBAIIUIO M Pa3BUTHE CITIOCOOHOCTEH K XMMUU,

obecrieueHre yCciIoBUi, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YJaIONUMUCS OTIBITa
pPa3HOOOpa3HOW JeATEIHbHOCTH, TO3HAHUS W CaMOIIO3HAHUS, KIIOYEBHIX HABBIKOB
(KJTFOUEBBIX KOMIETEHIINM ), UMEIOITUX YHUBEPCATBLHOE 3HAUCHUE JJISI PA3JIMUYHBIX BUJIOB
NeATEIIbHOCTH;

dbopmupoBanue o0IIel PYHKITMOHAIIBHON M €CTeCTBEHHO-HAYYHOW TPAaMOTHOCTH,
B TOM YHUCJIE YMEHUN OOBSCHATH U OLICHUBATH SIBJICHUS OKPY>KAIOIIET0 MUPA, UCTIONb3YSI
3HAHUS U ONBIT, MOJYYEHHBbIE MPU HU3YYCHUU XUMHUHU, MPUMEHATh UX MPU PEUICHUU
po0seM B TOBCEAHEBHOM KU3HU U TPYAOBOMU JIEATEILHOCTH;

dbopmupoBaHue y OOyYarOmMMXCs TYMaHUCTHUYECKHUX OTHOIICHUW, MOHUMAaHUS
[IEHHOCTH XWUMHUYECKUX 3HAHUW [JI1 BBIPAOOTKH DKOJOTUYECKU IIEIeCO00pa3HOro
MOBEJICHUS B OBITY U TPYAOBOM NIEATEIHHOCTH B LIEJISAX COXPAHEHUSI CBOETO 370POBbS U
OKPYXarlel NpUpOIHON CPEBI;

pa3BUTHE MOTHUBALMM K OOYYEHHMIO, CIIOCOOHOCTE K  CaMOKOHTPOJIIO
¥ CAaMOBOCTIMTAHUIO HA OCHOBE YCBOCHHS OOIIEUEIOBEUYECKUX IEHHOCTEH, TOTOBHOCTH K
O0CO3HAaHHOMY BBIOOPY MPOdUIIS U HAMIPABICHHOCTH JATbHEHTIIETO O0yUCHHUS.

OO61iee 4YuCI0 4YacoB, PEKOMEHJIOBAHHBIX JJIsi M3yYyeHHs XuMuu, — 136 4acos:
B 8 Ki1acce — 68 yacoB (2 yaca B Hezeno), B 9 kinacce — 68 vacos (2 yaca B HEZIEIIO).
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JUtst KaKJI0T0 Kjiacca NpeayCMOTPEHO Pe3EpPBHOE yUeOHOE BpEMsl, KOTOPOE MOKET
OBITh HCIOJIH30BaHO YYACTHUKAMU 00pa30BaTEIbLHOTO MpoIlecca B Lesax popMupoBaHus
BapUATHUBHOMN COCTABJIAIONICH COZep)KaHUsI KOHKPETHOM paboueit mporpaMmsl. [Ipu aTom
obOsi3aTenpbHas (MHBapWAHTHAs) YacTh COJACPXKAHUSA TPEIMETa, YCTaHOBJIECHHAs

npuMepHOi paboyeit mporpaMMoi, U BpeMsi, OTBOJIMMOE Ha €€ U3yuYeHHE, TOJKHBI ObITh
COXpaHEHBI MOJHOCTHIO.
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COJAEPXKXAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaYabHbIE XUMUYECKHE TOHATHSA

[Ipenmer xumuu. Posib XuMHM B KU3HU YEJIOBEKA. XUMUS B CUCTEME HayK. Tena u
BeniecTBa. dusznyeckre CBOMCTBA BEIIECTB. ArperarHoe coctosHue Bemects. [lonsTue
0 MeTojJax Mo3HaHus B xuMuH. Yucteie BemecTBa U cMecH. CrocoObl paziesieHus
cMecei.

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE 31€MEHThI. CUMBOJIBI XUMHUYECKUX AJIEMEHTOB.
[IpocThle 1 CoXKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudeckas ¢dopmyna. BaleHTHOCTh aTOMOB XHMHMUYECKHX JJIEMEHTOB. 3aKOH
MMOCTOSIHCTBA cocTaBa BemlecTB. OTHocuTelbHasd aTomMHas Macca. OTHOCHTEIbHAs
MOJIEKYJIApHas Macca. MaccoBast J0JIsl XUMUYECKOT0 3JIEMEHTA B COCIUHECHUH.

KomnuectBo BemectBa. Monbs. MonsipHast macca. B3auMocCBs3b KOJIMUECTBA, MACChI
U 4Yuclia CTPYKTYPHBIX €AWHUIl BemiecTBa. Pacu€Tel mo dopmyliaM XUMUYECKHUX
COCJIMHCHUU.

OU3NYECKUE U XUMUYECKHE SIBJICHUS. XUMUYECKasl PEAKIHs U €€ MPU3HAKU. 3aKOH
COXpAaHEHUSI MAacCChl BEIIECTB. XUMHUYECKHE ypaBHEeHUs. Knaccudukaiuss XUMUYECKUX
peakiuii (CoeMHEHUs, Pa3I0KEHUs, 3aMEIICHHsI, OOMEHa).

Xumuueckuul 3KCnepumMenm:

3HAaKOMCTBO C XHMHYECKOW TMOCYJ0M, MpaBWiIaMH padoThl B jaboparopuu u
npuéMamMu oOparieHuss ¢ JiabopaTOpHBIM OOOpPYJAOBaHUEM, H3YUYEHHE U OIMCAHUE
bu3MYecKuX CBOMCTB 00pa3IlOB HEOPTaHUYECKHX BEIECTB, HaOMIOIeHNE (PU3NIECKUX
(maBJeHWE BOCKA, TastHUE JIba, pacTUpaHHUe caxapa B CTYIKE, KUTIEHWE U KOHICHCAIHSI
BOJAbI) M XHUMHUYECKUX (TOpEHHME CBEYM, MPOKAIWBAHWE MEIHOM MPOBOJIOKH,
B3aMMOJICUCTBUE MeJla C KUCIOTOW) SIBJIEHWH, HAOJIOIEHHE W OMNHCaHUE MNPU3HAKOB
NPOTEKaHUs XMMUYECKHX peakluil (pas3ioeHue caxapa, B3aUMOJICUCTBHE CEPHOU
KUCIIOTHI C XJIopuaoM Oapusi, pasnoxxenue ruppokcuna meau (1) mpu HarpeBanwuw,
B3aMMOJIEHCTBHE Kele3a ¢ pacTBopoM cositd Meau (II), uzyuenue crnocoboB pazeneHust
cMeceld (C TIOMOIIBIO MarHuTa, (WIBTpOBAHWE, BBIMAPUBAHUE, JUCTHILUISAIINSA,
xpomatorpadus), IpoBeACHUE OUYHUCTKU MOBAPEHHOHN COJIM, HAONIOJIEHUE M ONMUCAHHE
pE3yNbTaTOB TIPOBEICHHS OIbITa, HWUIIOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MAacCChl,
CO3JIaHHE MOJIeJIel MOJIEKYJI (IIIapOCTEPHKHEBBIX).

Ba:kHeiimme npeacTaBuTe/ M HEOPraHUYECKUX BelleCTB

Bo3znyx — cmech razos. CoctaB Bo3ayxa. Kucnopoa — 35ieMeHT 1 IpOCTOE BEIECTRO.
Haxoxxnenue kucimopona B mpupone, GU3NYECKUe U XUMHUYECKHE CBOMCTBA (pEaKIuu
ropenusi). Okcunpl. Ilpumenenue kucinopoga. CrnocoObl MOMyYEHUS KUCIOpOAA
B JlabopaTtopuu U MpoMblIUIeHHOCTU. KpyroBopoT kuciopoga B mpupojae. O30H —
ATOTPOITHAS MOAU(DUKAIIHS KUCTOPOa.
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TermnmoBoit 3PPexT XUMHUECKON pEaKIH, TEPMOXUMHUUYECKHE YPaBHEHUS, IK30-
U SHIOTEPMUYECKHE peakiuuu. TOIIMBO: yrojib M METaH. 3arps3HEHHE BO3yXa,
yCHUJIEHUE MTAapHUKOBOTO 3 exTa, pazpylieHrne 030HOBOTO CIIOSI.

Bonopon — snemeHT U mpoctoe BemiectBo. HaxoxkaeHune BoAopoaa B MPUPOJE,
bu3NYecKue U XUMUYECKUE CBOMCTBA, MPUMEHEHNE, CIIOCO0BI mosrydeHus. Kuciaotel u
COJIH.

MossipHbIi 00BEM Ta30B. PacdéThl M0 XUMUYECKUM YpaBHEHUSIM.

dusnyeckre CBOMCTBa BOAbI. Boja kak pactBopureib. PacTBopsl. HackieHHbIe 1
HEHACBILEHHBIE pacTBOPHI. PACTBOPUMOCTH BEIIECTB B BoJe. MaccoBas 107151 BEIIECTBA
B pacTBOpe. XUMHUUYECKHE CBOMCTBA BOAbl. OcHOBaHus. Ponp pacTBOpoB B mpupoie u
B )KM3HHU 4esoBeKka. KpyroBopot Bobl B IpUpoe. 3arps3HeHre NpupoaHbIX Bod. OxpaHa
Y OYUCTKA IMPUPOIHBIX BOJI.

Knaccudukanuss Heopranmdyeckux coeauHeHuid. Oxkcuapl. Kiaccuduxanus
OKCHUJOB: coJieoOpasyromue (OCHOBHBIE, KHUCJIOTHBIE, am(poTepHbIC) 151
HecoseoOpaszyronme. HoMmenknatypa okcuoB. Pu3nyeckue U XMMHUUYECKUE CBOMCTBA
okcuao0B. [lonyuenue okcuaos.

OcnoBanus. Knaccudukaius ocHOBaHM: MENTOYN U HEPACTBOPUMBIE OCHOBAHUS.
Homenknatypa ocHoBaHuil. PuU3WUEeCKHE U XMMHUYECKHE CBOWCTBA OCHOBAHUU.
[TosrydyeHue OCHOBaHUI.

Kucnotel. Knaccudukanusa kucnor. Homenknarypa xkucior. dusnyueckue u
XAMUYECKHE CBoMCTBA KUCIOT. Psin aktuBHOCTHM MeTainoB H.H. bekerona. [lomyuenue
KHUCJIOT.

Comu. Homenkiarypa coiseil. ®PuU3NUECKHE W XHMHUYECKHUE CBOMCTBA COJIEH.
[Tonyuenue comnen.

I'eneTnyeckas cBs3b MEXKY KJIaCCAMU HEOPTaHUYECKUX COCIUHEHUM.

Xumuueckuil 5Kcnepumenm:

KAUEeCTBEHHOE OINPEIEICHUE COIAEPKAHMS KHUCIOpPOJAa B BO3AYyXE, IOIYUYEHUE,
coOMpaHue, pacno3HaBaHWE€ M M3YyYEHHE CBOMCTB KHUCIOpOJa, HaOIIOACHHE
B3aMMOJICUCTBUS BEILECTB C KUCJIOPOJOM M YCIOBUS BO3HUKHOBEHUS M NPEKpPAILCHHUS
roperust (moskapa), O3HaKOMJIEHHE C OOpa3llaMu OKCHUJIOB U OINHMCAHUE WX CBOMCTB,
MoJIydyeHue, cCoOMpaHHe, paclio3HaBaHUE W HM3YyYECHHE CBOMCTB BojaopoAa (FOpEHHe),
B3auMozeciictBue Bomopoma ¢ okcumomM wmeau (1)  (BO3MOXHO HCIIONB30BaHME
BUJIEOMAaTEPUasIoB), HAOJII0IeHNE 00Pa3IOB BEIIECTB KOJIMYECTBOM 1 MoJib, MccieioBaHue
0COOEHHOCTEH PAacTBOPEHMS BEUIECTB C Pa3IMYHON PacTBOPUMOCTBIO, MPUTOTOBIICHUE
PacTBOPOB C OINPEIEIEHHON MaCCOBOM JOJIEW PACTBOPEHHOTO BENIECTBA, B3aUMOJICCTBUE
BOABl C MeTaJulamMu (HaTpueM M KajablueM) (BO3MOXHO  HCIOJIb30BaHUE
BUJICOMATEPHATIOB), HCCIEIOBaHHE OOpa3LlOB HEOPTaHWYECKUX BEIIECTB Pa3IUYHbBIX
KJIACCOB, HA0JIIO/IEHUE U3MEHEHHUSI OKPACKU MHIMKATOPOB B pACTBOPAX KUCIIOT U IIEJIOUEH,
u3ydeHne B3ammojencTBus okcuaa menu (1) ¢ pacTBOpoM cepHOI KHCIOTHI, KHCIOT
C METAJUIAMM, PEAKUMUHA HEUTPAIM3ALNH, MOJy4EeHUE HEPACTBOPUMBIX OCHOBAHUU,
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BBITECHEHUE OJIHOIO METaJlIa APYTUM U3 pacTBOPA COJIM, PEIIEHUE IKCIIEPUMEHTAIbHBIX
3az1a4 1o Teme «BaxkHeiue Kiaacchl HEOpraHUYECKUX COEAMHEHUI.

Iepuonuueckuii 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX 3IJIEMEHTOB
A.A. MengeneeBa. CtpoeHue aroMoB. XuUMHYECKAasl CBA3b. OKHUCIUTEIbHO-
BOCCTAHOBUTEJbHbIC PEaKIUU

[TepBbie TOMBITKY KJIACCU(UKAIIMN XUMUYIECKUX AJIeMEeHTOB. [loHATHE O rpymmax
CXOJIHBIX JIEMEHTOB (ILEIOYHBIE U IEJI0YHO3EMEbHBIE METAILIbL, FAJIOT€HbI, UHEPTHBIE
ras3el). JIE€MEHTHI, KOTOpbIE 00pa3ytoT aM(OTepHbIE OKCUIBI U TUIPOKCH/IBI.

Ileppnonmueckuit 3akoH. llepmomnueckass cucTeMa XHMHYECKHX  DJIEMEHTOB
J.U. MenneneeBa. KopoTkonepuoanast u juimHHONIEpuoaHas Gopmsl [lepuognueckoi
cucTeMbl xuMuueckux 3nemeHToB .M. Menzaeneesa. Ilepuoas! u rpynnel. @usnyeckui
CMBICJI TOPSAIKOBOTO HOMEPA, HOMEPOB NIEPUOIA U TPYIIIBI DJIEMEHTA.

Crpoenune aromoB. CoctaB aToMHBIX saep. M3oronsl. OnekTpoHbl. CTtpoeHue
3JEKTPOHHBIX 000J0YEK aTOMOB MEPBBIX 20 XxUMUYecKux 3nemMeHToB Ilepuonnueckoi
cucreMbl JI.M1. MenneneeBa. XapakTepUCTHKAa XUMHUUYECKOIO 3JJIEMEHTAa IO €T0
nonoxeHuro B Ilepuonnueckon cucreme .M. Menaeneesa.

3aKOHOMEpPHOCTM HM3MEHEHHUS paguyca aTrOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIIIAM U IEPHUOIAM.

3nauenue [lepuoanueckoro 3akoHa u llepuoguueckoi CUCTEMbI XMMUYECKUX
3JIEMEHTOB JUJIS Pa3BUTHA HAYKHU U IpakTuku. /.M. MeHnneneeB — y4€HbIN U TpaKIaHUH.

Xumuueckass  cBa3b. KoBasneHTHas (moJjisipHass MW HENOJsIpHasi)  CBA3b.
DIEeKTPOOTPUIATETbHOCTh XUMUUECKUX 3JIEMEHTOB. MIOHHAs! CBS3b.

Crenenb okucieHuss. OKHCIUTEIBHOBOCCTAHOBUTENbHBIE peakuuu. I[Ipoueccs
OKHCJICHHS M BOCCTAHOBIICHHS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3ydeHHe oOpasloB BEIIECTB METAaUIOB W HEMETAUIOB, B3aWMOJICHCTBUE
THJPOKCHIA IMHKA C pacTBOpaMM KHCJIOT U IIEJIOYei, NPOBEICHUE OIbITOB,
WUTFOCTPUPYIOITUX MPUMEPHl OKUCIUTEILHO-BOCCTAHOBUTENIBHBIX pEaKIUil (TOopeHue,
PEAKIIUM Pa3JIOKEHUS, COSTUHEHUS).

Mesicnpeomemmuvie ces13u

Peanuzamuss MeXmnpeaMeTHBIX CBsS3€d TpU W3YYEHWHM XHMHM B 8 Kjacce
OCYIIECTBIISIETCS Yepe3 UCIIOIb30BaHNUE KaK OOIINX €CTECTBEHHOHAYYHBIX MOHSATHH, TaK
U TIOHSATHUH, SIBISIONIMXCS CHUCTEMHBIMU JJISI OTACIBHBIX MPEAMETOB €CTECTBEHHO-
Hay4YHOTO I[UKJIA.

OO0mIre ecTeCTBeHHOHAYYHbIC TIOHSTHSI: HAYyYHBINH (DaKT, TUTIOTE3a, TEOPHs, 3aKOH,
aHajgu3, CHUHTE3, KIacCU(pUKaIUs, TEePUOJUYHOCTh, HAOIIOJICHUE, OSKCIIEPUMEHT,
MOJIETUPOBAHUE, U3MEPEHUE, MOJIENb, SIBIICHHE.

®du3uKa: MaTepusi, aToOM, 3JIEKTPOH, MPOTOH, HEUTPOH, WUOH, HYKJIHUJ, HU30TOIIbI,
PaIMOaKTUBHOCTb, MOJIEKYJIa, DJICKTPUUYECKUIN 3apsJi, BEIIECTBO, TEJIO, O0BEM,
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arperaTHoe COCTOSHHE BEIECTBA, ra3, (GU3NYCCKUEC BEIWYHMHBI, SAMHHIIBI U3MEPEHUS,
KOCMOC, IIJIAaHETHI, 3BE3/1b1, COJTHIIE.

buonorus: porocunTes, nprxanue, 6uocdepa.

['eorpadus: atMocdepa, ruapocdepa, MUHEpaIIbl, TOPHBIC TIOPObBI, ITOJIC3HBIC
HCKOIIaeMbI€, TOIUINBO, BOJHBIC PECYPCHI.

9 KJIACC

BeiecTBo M XMMUYeCKas peakius

Ilepnonnueckuit 3akoH. llepmomnueckass cucTeMa XHMHYECKHX  DJIEMEHTOB
JA.N. MenneneeBa. CtpoeHrne aroMOB. 3aKOHOMEPHOCTM B H3MEHEHUU CBOWCTB
XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX IMEPUOAOB, KalMs, KalbIUsi U UX COCIUHEHUHN
B COOTBETCTBHUU C MOJI0KEHUEM DJIEMEHTOB B [leproanyeckon CUCTEME U CTPOEHUEM HX
aTOMOB.

Ctpoenue BenecTBa: BUAbl XUMAYECKOW CBSA3U. THUIBI KPUCTALUIMYECKUX PEIIETOK,
3aBUCHUMOCTb CBOMCTB BEIECTBA OT THUIA KPUCTAUIMYECKOM pEIIETKH W BHUAA
XUMUYECKOU CBS3H.

Knaccudpukanus u HOMEHKJIAaTypa HEOPraHMYECKHUX BEIIECTB. XUMHUYECKHUE
CBOMCTBA BEIIECTB, OTHOCAIIUXCSA K PA3JIMYHBIM KJIACCAM HEOPTraHUYECKUX COCIUHEHUH,
TEHETUYECKas CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccupukanus  XMMUYECKMX  peakuMid 1O  pa3ld4yHbIM  [pPU3HAKaM
(1Mo 4MCIy M COCTaBy YYacTBYIOLIMX B PEaKIMM BEUIECTB, MO TEIUIOBOMY 3 (eKTy,
N0 M3MEHEHMIO CTENEHEW OKHUCICHHMS XMMHYECKHX 3JIEMEHTOB, IO OOpPaTUMOCTH,
[0 YYacCTHIO KaTaJM3aTopa). JK30- U SHJOTEPMHUYECKHE PEAKIUH, TEPMOXUMHUYECKUE
YpaBHEHUS.

[lonsiTue o0 ckopoctu Xxumuueckod peakuuu. [loHstne 00 o0OpaTUMBIX U
HEOOpAaTUMBIX XHMHUYECKUX peakuusx. [IoHATHE O TOMOTEHHBIX M Te€TepOTreHHBIX
peakuusax. Ilonstme o  karanuze. I[loHATHE O  XMMHUYECKOM  PaBHOBECHHU.
@akTOphl, BAUSAIOMIME HA CKOPOCTh XUMHUYECKOM PEAKIUU U MOJOKEHUE XUMHUECKOTO
pPaBHOBECHS.

OKHUCANTENBHO-BOCCTAHOBUTENIBHBIC peakuuu, AIEKTPOHHBIN OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTENBHOM peakunn. CocTaBlIeHNE YPABHEHUN OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIMI C UCIIOJIB30BAHUEM METOIa 3JIEKTPOHHOTO OasaHca.

Teopust DNEKTPOJIUTHUECKON AUCCOUMALNH. IJIEKTPOJUTBI U HEDIIEKTPOJIUTHI.
Katnonel, aHumoHbl. MexaHuW3M JHCCOLMAIIMM BEUIECTB C Pa3JIMYHBIMUA BUJIAMH
xumMHuueckoi cBsizu. Crenens auccoruanuy. CHUIbHbBIE U c1a0ble SJEKTPOIUTHI.

Peakuuu wmoHHOro oOMeHa. YcOBHSI MPOTEKAHUSA PEAKIUl MOHHOTO OOMEHa,
IIOJIHBIE ¥ COKPAIllEHHBIE HOHHBIE YpaBHEHHUs peakiuil. CBOMCTBA KUCIIOT, OCHOBAHUM U
CoJIel B CBETE MPEACTABICHUN 00 3JEKTPOIMTUYECKON auccouuanuu. KauecTBeHHble
peakumu Ha HOHBL. [IoHATHE O THAPOIU3E CONEH.
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Xumuueckuil IKcnepumenm:

O3HAKOMJIEHUE C MOJEISAMH KPUCTAJUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIIECTB — METAJJIOB M HEMETAJJIOB (rpaduta U aaMmasa), CJI0KHBIX BEIIECTB (XJI0puia
HATpHs), UCCIEAOBAHUE 3aBUCUMOCTU CKOPOCTU XUMHUYECKOW PEakIMu OT BO3JICUCTBUS
pasnuYHBIX (DAKTOPOB, WCCIAEAOBAHHUE JJICKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB,
mporiecca JTUCCOLMAIMU KUCIIOT, MIeJIo4Yel U cojiel (BO3MOKHO HCITOJIb30BaHUE BHJICO
MaTepuaioB), MPOBEJACHUE OIBITOB, MJUTIOCTPUPYIOUIUX MTPU3HAKU MPOTEKAHUS pEeaKIui
HOHHOTO 0OMeHa (oOpa3oBaHUE OcajiKa, BbIJICJIEHHE ra3a, 00pa30BaHKE BOIbI), OMBITOB,
WUTFOCTPUPYIOITUX MPUMEPHl OKUCIUTEILHO-BOCCTAHOBUTEBHBIX peaklnili (ropeHue,
peakiuy pas3joKEeHUs, COCIUHEHUS), paClO3HABAHUE HEOPraHWYECKUX BEILECTB
C TIOMOIIbIO KAYECTBEHHBIX PEAKIIMI Ha MOHBI, PEIICHHE IKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTaJusibl 1 X COCTUHECHUSA

OO611as xapakTepuCcTHKa raJoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEepHbIE
creneHu okucienus. CtpoeHue v (pU3nYeCcKrue CBOMCTBA MPOCTHIX BEIIECTB — FAJIOI€HOB.
XWUMHUYECKHE CBOWMCTBAa HaA MNOpUMEpPE xjopa (B3aUMOAECHCTBHE C METaJUIaMU,
HEMeTaJUIaMH, 1eraoyaMu). XnopooaopoA. ColsiHast KUCI0Ta, XUMUYECKHUE CBOMCTBA,
MOJIyYeHHEe, nIpuMeHeHue. JleiicTBre XJiopa U XJOPOBOAOPOJA Ha OPraHU3M YEJIOBEKA.

Baxwuelimue XJ10puIbpl U UX HAXO0XKIAEHUE B IPUPOJIE.
O61as xapakrepucTtika 3aeMeHToB VIA-Tpynnbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble creneHu okucieHus. CTpoeHwe W (PU3HUECKHE CBOMCTBAa MPOCTHIX
BELIECTB — KHUCIIOPOJa U cepbl. AJNIOTPONHbIE MOAU(PUKALIMA KUCIOPOJA U CEPHI.
Xumunyeckue cBoricTBa cepbl. CepoBOI0PO, CTPOEHUE, PU3NUECKUE U XUMUUECKHE
cBoricTBa. OKCHBI CEPhl KaK MPEICTAaBUTENN KUCIOTHBIX OKCHIOB. CepHasi KHCIOTa,
dbu3nyeckre U XUMHUYECKHUE CBOMCTBa (0OIME Kak MPEACTaBUTENS Kjiacca KUCIOT U
cnenupuyeckre). XuMUYECKHUE PEaKIlnu, JIeXkKAIIIe B OCHOBE MPOMBIIIJIEHHOTO Ccrioco0a
MOJy4YEHUsI CEPHOU KUCHOTHI. [IpuMeHenne cepHoil KuciaoTel. CoNM CEpHOUM KHUCIOTHI,
KaueCTBEHHAs peakius Ha cyhbdar-uoH. HaxoxaeHue cepbl M €€ COCAMHEHUU
B npupoje. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CpeAbl COEAMHEHUSIMHU CEPhI
(KUCIOTHBIE T0XKIH, 3arPsI3HEHUE BO3/1yXa U BOJIOEMOB), CITOCOOBI €ro MPeI0TBPAILICHHUS.
OO6mast xapaktepuctuka 3aeMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOEHUST aTOMOB,
XapaKTEpHbIE CTENIEHH OKUCIEHUS. A30T, paclpOCTpaHEHHUE B pUpoje, (PU3NUYECKUe U
XuMu4eckue cpoiictBa. KpyroBopor a3zora B mpupone. AMMHUak, ero (usmyeckue u
XUMHUYECKHE CBOMCTBA, MOTydeHue u npuMeHenue. Conu aMMOHUS, WX (PU3MUECKHE
U XMMUYECKHe CBOMCTBa, MpuMeHeHne. KauecTBeHHas peakiys Ha HOHbl aMMOHMSI.
A3OTHasi KUCJIOTa, €€ Mmojy4deHue, GU3NYecKue M XUMUYECKHe CBOMCTBA (0OIue Kak
IpEeCTaBUTENS Kilacca KUCIOT U crienududeckue). Micnonp30BaHue HUTPATOB U COJIEH
aMMOHHUSI B KauyeCcTBE MHUHEpAIbHBIX yAOOpeHud. XHUMHUECKOE 3arpsi3HEHUE
OKPY’KaIOILIEH Cpelibl COEAUHEHUSMH a30Ta (KUCIOTHBIE JOXK/IM, 3arpsI3HEHNE BO3/1yXa,
no4Bbl U BoJI0éMOB). Dochop, amtoTponHsie Moaudukanuu ¢ocdopa, huznueckue u
xumuueckue cBoiictBa. Okcun docdopa (V) u dpocdopHas kuciora, PU3NICCKHUEC
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U XUMUYECKHE CBOWCTBaA, monydeHue. lcmomp3oBanue QocdaTtoB B KadecTBe
MUHEPAIbHBIX yI0OPEHUM.

O6mas xapakrepuctuka neMeHToB [VA-rpynmnsl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTEMEHW  OKHUCIEHUSA. YTIEpol, aUIOTPONHble  MOAU(UKAIINH,
pacrpocTpaHeHue B Mpupojae, (U3MUecKue M XUMHUYECKHE CBOMCTBa. AjcopOuus.
Kpyrosopot yriepoaa B npupojie. OKCuabl yriiepojaa, ux pu3nueckue U XUMUYECKUE
CBOWCTBA, ACHCTBHE HA KUBbIC OPTAHU3MBI, TOJTYUYCHHE U TPUMEHEHHUE. DKOJIOTUYECKHE
npo0seMbl, CBsi3aHHbIE ¢ okcuaoM yriepoaa (IV), rumoresa rio0anbHOTO MOTEIUICHUS
KJIMMaTta, MApHUKOBBIA 3(P¢deKT. YTroiabHas KUCIOoTa M €€ coiu, UX (usmyeckue u
XUMHUYECKHUE CBOMCTRA, MOJyUYeHHUE U pruMeHeHre. KauecTBeHHas peakius Ha KapOoHaT-
noHbl. Mcnonp3oBaHue kapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIUICHHOCTA U CETLCKOM
XO3SIUCTBE.

IlepBoHauanibHbIe MOHATHS OO0 OPraHMYECKUX BEIECTBAX KaK O COEIUHEHMUSIX
yraepoja (MeTaH, 3TaH, ATWICH, alleTUJICH, 3TAaHOJ, TJIMIEPUH, YKCYCHAasi KHCIIOTA).
[IpupoaHbie HICTOYHUKH YTIIEBOIOPOAOB (YroJib, HPUPOIHBIN ra3, HEPTh), TPOAYKTHI UX
nepepaboTku (0EH3MH), UX POJIb B OBITY M MPOMBINIUICHHOCTH. [ToHSITHE O OMOJIOTHYECKH
BKHBIX BEIIECTBAaX: >KHMpaxX, OeiKax, YIJIeBOJaxX — M MX POJU B KU3HHU YEJOBEKA.
MarepualibHOE €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COSTUHEHUM.

Kpemnuii, ero ¢pusnveckue U XUMUYECKHE CBOMCTBA, MOJYYCHUE U MPUMEHEHHE.
Coenunenust kpemHusi B npupoje. O6uue npeactasienust o0 okcuae kpemuus (IV) u
KpeMHueBon kuciore. CUITUKATHI, UX HCIOJIB30BaHHWE B OBITY, B MPOMBIILICHHOCTH.
Baxneiimue cTpouWTenbHbIE MaTepHaNbl: KEpaMHKa, CTEKJIO, IIEMEHT, OEeTOoH,
xene300eToH. [Ipobiembl 06€30MacHOr0 MCMOJIb30BAHUSI CTPOMUTENIBHBIX MAaTE€pUasOB
B IIOBCEIHEBHOU >KU3HM.

Xumuyeckui sKkcnepumenm:

M3yuyeHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB, CBONCTB COJSHOW KHCIIOTHI,
MIPOBEICHUE KAYE€CTBEHHBIX PEAKIIMN Ha XJIOPUI-UOHBI U HAOIIOJICHUE MPU3HAKOB HMX
MPOTEKaHMs, OIBITHI, OTpaXarolre GU3NIECKUe U XUMUIECKHE CBOMCTBA raJOTCHOB U
UX COEAWHEHWU (BO3MOXXHO WCIOJIB30BAaHWE BHICOMATECPHAIIOB), O3HAKOMIICHHE
c oOpa3mamu XJIOpUIOB (TaJOTE€HUAOB), O3HAKOMJIEHHE ¢ oOpasinamMu cepsl U €
COeTMHEHUSIMH (BO3MOKHO MCIOJIb30BaHUE BHIEOMATEPUANIOB), HAOIIOIEHUE TIpoIecca
o0yriMBaHMs caxapa MoJ AeMCTBUEM KOHIICHTPUPOBAHHOW CEPHOU KUCIIOTHI, U3yUEHUE
XUMUYECKUX CBOWCTB pa30aBIICHHON CEpPHOM KHUCJIOTHI, MPOBEICHUE KAaYeCTBEHHOM
peakiuu Ha cynb(arT-uoH W HAONIOJCHHWE MpHU3HAKa €€ MPOTEeKaHHs, O3HAKOMJICHHE
¢ (QwusuueckuMu CBOWCTBaMH a30Ta, ¢ochopa U HX coeauHeHHH (BO3MOXKHO
WCIIOJIb30BaHUE BUJIEOMATEpUATIOB), oOpaslaMu a30THBIX U (OCPOpHBIX YyT00pEeHHIA,
NoJiyueHue, coOMpaHue, pacro3HaBaHUE M U3YYEHUE CBOMCTB aMMHUaKa, MPOBEJCHUE
KaueCTBEHHBIX PEAKIMii HAa MOH aMMOHHUS W (QocdaT-uoH U U3ydeHUEe MPU3HAKOB HMX
NpPOTEKaHUs, B3aUMOJICUCTBUME KOHUEHTPUPOBAHHONW Aa30THOM KHUCJIOTHI C MEJbIO
(BO3MOXXHO HCTIOJB30BAHKME BUICOMATEPHUATIOB), U3YUCHUE MOACIICH KPUCTAILUTUICCKUX
peméTok anmaza, rpadura, QyiepeHa, 0O3HAKOMJICHHE C MPOIECCOM aacopOmmu
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PAaCTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM IIPOTHBOIasa,
NOJlydYeHUe, CcOoOMpaHue, paclo3HaBaHUE W H3YYEHHE CBOICTB YIJIEKHUCIIOTO rasa,
IPOBEJICHUE KAUECTBEHHBIX peakUuil Ha KapOOHAT M CHJIMKAT-UOHBI U H3yYEHHUE
IIPU3HAKOB  MX  NPOTEKaHWs, O3HAKOMIICHME C  MNPOAYKUHEW  CUIMKATHOU
IIPOMBILIJICHHOCTH, PELICHUE OJKCIEPUMEHTAIBHBIX 3aJad 10 Teme «Baxuenune
HEMETAJUIBI U UX COCTUHEHUSY.

MeTasuibl ¥ UX COeIMHEHUSA

OO01mast xapakTepuUCTUKa XMMHUYECKUX 3JIE€MEHTOB — METaUIOB Ha OCHOBAHUM UX
nosioxkeHus B Ilepuonnueckor cucreme xumMudeckux 3neMeHToB .M. MenaeneeBa u

cTpoeHust atToMoB. CTpoeHHE METAIIOB. MeTamnueckasi CBA3b U METalInyecKas
KpUCTAJUTMYECKAass pEHmETKA. OJIEKTPOXUMHUYECKUM PSA  HANPSOHKEHUWA METaJUIOB.
du3nuecKue U XMMHUUECKUEe CBOMCTBA MeTaIIOB. OOI11IMe CLIOCOOBI MTOTYyYEHUS METAJIOB.
[ToHsiTHE O KOPPO3UU METAIIOB, OCHOBHBIE CITIOCOOBI 3aIIUTHI KX OT KOppo3uu. CruiaBbl
(ctanp, 4yTryH, JIOPATIOMUAHUN, OPOH3a) U UX MPUMEHEHUE B OBITY U TPOMBIIIUICHHOCTH.

[Ilenounsie MeTampl: MOJOXKEHHE B Ileproanyeckor CHCTEME XUMHYECKHX
anemeHToB J[.MI. MenneneeBa, CTpoeHME HX aTOMOB, HaxXOXICHHUE B IPUPOJIE.
duznyueckre W XMMUYECKHE CBOMCTBAa (Ha mpumepe Hatpusi U kKanus). OKCUIbl U
TUJIPOKCUIBI HATPUA U Kanus. [ [puMeHeHne meI0UHbIX METANIOB U UX COCIMHEHUM.

[{erouHO3€MENBbHBIE METAJUIBI MArHUN U KAJIBIUI: noJiokeHue B [leproanueckoin
cucTeMe XumMuyeckux aeMeHToB [[.1. MenaeneeBa, CTpoeHHE UX aTOMOB, HAXOKJICHUE
B npupoje. PU3nuecKkue U XUMUYECKHME CBOMCTBAa MarHusi W Kaiblus. Baxueumue
COCAMHEHUS Kaiblus (OKCUM, TUIAPOKCUI, cojin). KECTKOCTb BOJBI U CHOCOOBI €€
YCTpPaHEHUS.

AnmroMuHul: TonoxkeHue B llepmogmyeckoll CHUCTEME XUMHUYECKHX 3JIEMEHTOB
JA.W. MenneneeBa, CTpOE€HHE aroMa, HaxOXIeHHE B mnpupone. Ddusznueckue u
XUMUYECKHME CBOWCTBA aIIOMUHUA. AMQOTEpHBIE CBONCTBA OKCHUJIA W THUAPOKCHIA
AJTIOMUHUSL.

Kenezo: mnosoxxkenue B Ilepuonnyeckor cucTeMe€  XUMHYECKHUX  DJIEMEHTOB
JA.WN. MenneneeBa, cTpoeHHME aroMa, HaxoxaecHwe B npupoae. Dusnueckue u
XHUMHUYECKHE CBOMCTBA xene3a. Okcuabl, ruapokcubl u comu xenesa (1) u xemnesa (111),
MX COCTaB, CBOMCTBA U MOJIYYCHHUE.

Xumuyeckuil 3KCnepumernm:

03HAKOMJICHHE C oOpa3aMy METaJlJIOB M CIUIABOB, MX (DH3WYESCKUMHU CBOMCTBAMHU,
U3yYCHUE  pe3yJbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXKHO  HCIIOJBH30BaHUE
BUJICOMATEPUAIIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCUA KaJIbIIUS U HATPUSI C BOJOU
(BO3MOXXHO HCIIOIH30BAHUE BUICOMATEPUAIIOB), UCCIIEIOBAHNE CBOMCTB KECTKOM BOJIBI,
npoIiecca TopeHus xKeje3a B KUCIOpo/ie (BO3MOXKHO UCIIOIb30BaHUE BUIEOMATEPUAJIOB),
MIPU3HAKOB MPOTEKaHUS KaueCTBEHHBIX PEAKIIMN HAa MOHBI (MarHus, KaJIbIUs, aTFOMUHUS,
nuHka, xene3a (II) m xeneza (IIl), menu (II), HaGmromeHre W omucaHue TPOIECCOB
OKpallIuBaHUs TJIaMEHU MOHAMM HATPUs, KaJlusl U KaJIbIHs (BO3MOKHO HUCIIOJIB30BAHUE



denepanbHas padodas nporpamma | Xumusi. 8-9 kinaccel (6a30BbIil ypOBEHB)

BHUJICOMATEPUAIIOB), HCCieoBaHUE aM(pOTEPHBIX CBONCTB THAPOKCHAA ATIOMUHUS U
TUJPOKCUJA IIMHKA, PEIICHHE SKCIECPUMEHTAIBHBIX 3alad 1o Teme «Baxueiine
METAJUIBI U UX COEOUHEHUS).

XuUMHA U OKPYKAOUIAS Cpeaa

BemecTtsa u Mmarepuansl B IOBCEAHEBHOW JKM3HHM 4YellOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB M XUMHUYECKMX peakuuil B ObiTy. I[lepBas momours npu
XUMHUYECKUX 0KOTax M OTPaBICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpyXkarolled cpelapl (IpenenbHas AOIMycTUMast
KoHIeHTpauus: BewecTB (nanee — [I/IK). Poip Xxumum B pelieHHH SKOJIOTMUYECKUX
npooeMm.

Xumuueckui IKcnepumenm:
M3yuyeHHe oOpas3loB MaTepuanoB (CTEKJIO, CIUIaBbl METAaJUIOB, IOJUMEpPHbIC
MaTepHabl).

Mesicnpeomemmuule cesazu

Peanmuzanmss MeEXNpeaIMETHBIX CBA3€H NpH HW3YYEeHWH XHUMHM B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 UCTIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHIM, TaK
W TIOHATHH, SIBJSIIONIUXCS CHCTEMHBIMH IS OTACIBHBIX IPEIMETOB ECTECTBEHHO-
HAYYHOTO IUKIIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIN (haKT, TUTIOTE3a, 3aKOH, TCOPHS,
aHanM3, CHHTE3, KiacCuUKaIus, TMEPUOJUYHOCTh, HAOIIOJCHUE, OSKCIEPUMEHT,
MOJICIUPOBAHUE, W3MEPEHHE, MOJICIb, SBIICHHE, MApPHUKOBBIM A((EKT, TEXHOIOTHS,
MaTepHabl.

®duzuka: martepusi, aToM, JJIEKTPOH, MPOTOH, HEHTPOH, WMOH, HYKJIHJ], WU30TOIbI,
PaINOaKTUBHOCTh, MOJIEKYJa, dJACKTPUUCCKUN 3aps]l, TPOBOJHUKH, MOJYIPOBOIHUKH,
JUDJIEKTPUKH, (POTOIIIEMEHT, BEIIECTBO, TE€TI0, 00bEM, arperaTHOe COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, PacCTBOPUMOCThb, KPHCTAUIMYECKAs pEIIETKa, CIUIaBbl, (QU3HUCCKHE
BEITUYMHBI, €AUHUIIBI HU3MEPEHHS, KOCMHUYECKOE IMPOCTPAHCTBO, IIJIAHETHI, 3BE3MIBI,
Connue.

buonorusa: ¢dorocunTe3, npixanue, Owocdepa, sKocHCTEMa, MUHEPATbHBIC
yIOOpEHMS, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, MUTATEIHLHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEpATbl, TOPHBIE MOPOJBI, IMOJIE3HBIE
MCKOIIaeMbI€, TOIIUBO, BOJTHBIC PECYPCHI.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIC PE3yJIbTAaThl OCBOCHHUS IIPOrPaMMbI OCHOBHOI'O 00ILEro 00pa30BaHuUs
JOCTUTAIOTCS B XOJI¢ OOYYCHHS XHMHH B CIWHCTBE YYCOHOW M BOCIHTATEIHHON
JCATCIIBHOCTH B COOTBETCTBHHM C TPAAMIIMOHHBIMUA POCCUNCKUMHU COIMOKYIBTYPHBIMU U
JyXOBHO-HPABCTBEHHBIMHU I[ICHHOCTSIMH, IIPUHATHIMU B OOIIIECTBE MTPABMIIAMHA M HOPMaMH
MIOBEJICHUS M CITIOCOOCTBYIOT IIPOIIECCaM CaMOITIO3HAHHUS, CAMOPA3BUTHS M COIIMATU3AIIAN
00yJaroImxcs.

JIMYHOCTHBIE pe3yJIbTaThI OTpaXKaroT TOTOBHOCTH 00yJaromuXcs
PYKOBOJICTBOBAThCSI CUCTEMOM IMO3UTHUBHBIX IICHHOCTHBIX OPHCHTAIIMH W PACIIUPCHUE
OTIBITA JCATEIHPHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) NnaTpHOTHYECKOT0 BOCITUTAHMSA:

IIEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, MCTOPHYECKOMY H
HAyYHOMY HACIICJINIO, TOHMMAaHUS 3HAYCHUS XUMUYECKON HAyKH B )KU3HU COBPEMEHHOTO
oO1iecTBa, CHOCOOHOCTH BIIQJIETh JOCTOBEpHOM HH(OpManued o0 MepeaoBbIX
JTOCTIDKCHHUSIX M OTKPBITHSIX MHUPOBOW M OTEYECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTHU
B HAYYHBIX 3HAHUSAX 00 yCTPONCTBE MUpa U OOIIECTRA;

2) TPasKAAHCKOT0 BOCIIUTAHMSA:

MPEACTABJICHUS O COLIMAJIBHBIX HOPMaxX M MPaBUJIAX MEXKIMYHOCTHBIX OTHOIICHHMA
B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO MOJIE3HOU, yueOHO-
UCCJIEIOBATENBCKOW, TBOPYECKOM M JAPYIMX BHMJAAX JEATEIBHOCTH, TOTOBHOCTH
K pa3HoOOpa3HOW COBMECTHOM JI€ITEIbHOCTM TPH  BBIIOJIHEHUM  YYEOHBIX,
MO3HABATEJIbHBIX 33/]1a4, BHIIOJHEHUH XUMUYECKUX IKCIIEPUMEHTOB, CO3JaHUH Y4eOHBIX
IIPOEKTOB, CTPEMJIEHMS K B3aUMOIOHMMAHHMIO M B3aWMOIIOMOIIM B IIPOLIECCE 3TOU
y4eOHOH JesTeIbHOCTH, TOTOBHOCTH OLEHMBATH CBOE MOBEIACHUE W TMOCTYNKH CBOUX
TOBAapMIEd C MO3WLHWHA HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HaHHUS
MOCJIEACTBUN TTOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHUSI:

MHPOBO33PEHYECKHE MPEACTABICHUS O BEIIECTBE W XHUMHUYECKOM peakIluw,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W COCTABJISIONINE OCHOBY
IUIS TIOHUMAaHMs CYI[HOCTH HAy4yHOW KapTHHBI MHUpa, MPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOIbI, B3AUMOCBSI35IX YEIOBEKa C MPUPOIHON CPEIOH,
0 POJIM XMMHUU B TIO3HAHUH STUX 3aKOHOMEPHOCTEH;

MO3HABaTEIbHBIC MOTHBBI, HAMIPABIICHHBIC HA TOJTy4YCHHE HOBBIX 3HAHHH 10 XMMUH,
HEOOX0AMMbIe JIJIst 00BSICHEHHST HAOTI0JaeMbIX ITPOIIECCOB U SIBJCHUH, TO3HABATEIBHOIA,
UH(POPMAIIMOHHON M YMTATEICKOM KYIBTYPhI, B TOM YHCJI€ HABBIKOB CAMOCTOSATEILHOM
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paboThI ¢ y4eOHBIMHU TEKCTAMU, CIIPABOYHOM JTUTEPATYPOU, JOCTYIHBIMH TEXHUUECKUMU
CpeICcTBaMU MH(POPMAIMOHHBIX TEXHOJIOTUM;

UHTEpEC K 00yUEHUIO U IO3HAHUIO, JTF0O03HATENBHOCTh, TOTOBHOCTD U CIIOCOOHOCTH
K caM000pa30BaHUIO, IPOEKTHOM U HUCCIIEI0BATEIbCKON JEATENBHOCTH, K OCO3HAHHOMY
BBIOOPY HAIIPaBJICHHOCTH U YPOBHS OOy4YE€HHS B AAJIbHEUILIEM;

4) dopMupoBaHus KyJbTYPhI 310POBbSI:

OCO3HaHMWE IIEHHOCTU KWU3HHU, OTBETCTBEHHOTO OTHOIIECHHSI K CBOEMY 3J0POBBIO,
YCTaHOBKHU Ha 370POBBIM 00pa3 *U3HU, OCO3HAHUE MOCIECACTBUI U HEMPUATHE BPEAHBIX
NPUBBIUCK (YMOTPEOJICHUS aIKOTOJsl, HAPKOTUKOB, KYypeHHUs), HEOOXOIUMOCTH
coOmro/ieHrsT TpaBmwil 0€30MacHOCTH MpU OOpaIleHHH C XUMUYECKHMU BEIIECTBAMU
B OBITY U peajbHOMN KU3HU;

5) Tpy/A0BOI0o BOCTIMTAHUS :

HHTEPEC K MPAKTHYECKOMY H3YYEHHIO MpodecCHii W Tpyda pasIndHOro poa,
yBaKEHHE K TPYAy M pe3yjbTaTaM TPYAOBOH JEITEIbHOCTH, B TOM YHCJIE€ Ha OCHOBE
NPUMEHCHHS MPEIMETHBIX 3HAHUH 1O XMMHH, OCO3HAHHBIA BBHIOOP HMHIAMBHIYaTbHON
TPAeKTOPUHU MPOJOLKEHUST 00pa3oBaHHMsS C YYETOM JIMYHOCTHBIX HHTEPECOB H
CHOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HMHTEPECOB M IMOTPEOHOCTEH, YCHCIIHOM
npopeCCHOHABHON JEATEILHOCTH M Pa3BUTHsS HEOOXOAMMBIX YMEHHH, TOTOBHOCTD
alalTUPOBATHCS B MPOPECCUOHANBHOU CPEJIe;

6) IK0JIOTHYECKOr0 BOCIIMTAHUS:

AKOJIOTUYECKH 11eJIeCO00pa3HOE OTHOIICHHE K MPUPOJE KaK HCTOYHHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAaHUSA, IOHUMaHUE [IECHHOCTH 3JJ0POBOr0 U 0€30MacCHOI0
oOpaza >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3MYECKOMY U
NICUXUYECKOMY 3J0pPOBbIO, OCO3HAHHE LIEHHOCTH COOIIOACHUSA MpaBUI 0€30MacHOro
NOBEAEHUS MpU paboTe C BEIIECTBAMHU, a TAKKE B CUTYaLUSIX, YTPOKAIOIIMX 3J0OPOBBIO U
JKU3HU JIIOIEH;

CIIOCOOHOCTH TPUMEHSATh 3HAHUS, TOJydyaeMble TMPU HW3YYEHUU  XUMHUH,
JUIs PELIeHUs 3a7a4, CBSA3aHHBIX C OKPYKAIOILIEH IIPUPOJHON CPEIOM, IS MOBBILICHUS
YPOBHSI SKOJIOTHYECKON KYJIbTYpbl, OCO3HAHUS IT100aTbHOTO XapakTepa dKOJOTHYECKUX
npobsieM W MyTed HX pEeLIeHUs MOCPEICTBOM METOIOB XUMHH, 3KOJIOIHYECKOTo
MBIIIUIEHUSI, YMEHHSI PYKOBOJCTBOBAThCA UM B MO3HABATEIbHOM, KOMMYHUKATUBHON U
COLMAIIBHOM MPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATBI

B COCTaBe METAIPEIMETHBIX  PE3yJIbTATOB BBIICIIIOT ~ 3HAYHUMBIE
U1 POPMUPOBAHUS MUPOBO33PEHHSI OOIICHAYYHbIE TOHATUSA (3aKOH, TEOPHUs, IPUHIIUII,
rUnoresa, (akt, cucTtema, mporecc, SKCIEPUMEHT U IPYroe.), KOTOPbIe HCIONb3yIOTCS
B €CTECTBEHHO-HAayUHbIX YYEOHBIX MPEAMETAX U MO3BOJSIOT Ha OCHOBE 3HAHUN U3 ITHX
npeaMeToB (HOpMHUpOBATH NPEACTaBICHHE O LEJIOCTHOW HAyYHOW KapTHHE MHPa,
Y YHUBEpCAJIbHbIE yueOHbIE NeHCTBUS (I03HABATEIbHbIE, KOMMYHUKATUBHBIE,
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PETYISITUBHBIE), KOTOpBIE 00ecIeunBaroT dopMupoBanue TOTOBHOCTH
K CAMOCTOSITEIbHOMY TUIAaHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOU NESATEIBHOCTH.

Ilo3HaBaTeibHbIe YHUBEpPCAJbHbIE Y4eOHbIE JelCTBUS
Bba3oBble Jornueckue aeicTBUA:

YMEHUS KCHOJIb30BaTh MPUEMBI JOTHUYECKOTO MBIIUICHUS MPU OCBOCHUW 3HAHWU:
pacKphIBaTh CMBIC]T XUMHUYECKUX TOHSATHUU (BBIICIATh MX XapaKTEpHbIC MPHU3HAKH,
yCTaHaBJIMBaTh B3aUMOCBS3b C JIPYTMMHU TIOHSATHUSAMH), HCIOJIB30BaTh IOHSATHUS
JUTsl OOBSICHEHUS OTACIBHBIX (DAKTOB W SBJICHWH, BHIOMpATh OCHOBAHHUS W KPHUTEPUU
JUIS KJacCU(PUKAIMM XUMHUYECKHUX BEIICCTB M XUMHUUYECKUX pEeaKIuii, YCTaHaBIMBATh
MPUYUHHO-CJICJICTBEHHBIC CBSI3M MEXKIY OOBEKTaMH HM3Y4YEHUS, CTPOUTH JIOTUYECKUE
paccyxneHus (MHIYKTUBHBIC, IEAyKTUBHBIC, 110 aHAJIOTHH), JeJaTh BBIBOJLI U
3aKJIIOYCHUS,

YMEHHME TIPUMEHSTh B TIpollecCe€ TMO3HAHUA TOHATUS (MpPEAMETHBIE U
METanpeIMETHbIE), CHMBOJUYECKHE (3HAKOBBIE) MOJIEIH, HCIIOJIb3yeMble B XHUMHH,
npeoOpa3oBbIBATh IIMPOKO NPUMEHSEMbIE B XHUMHH MOJEIbHBIC MPEJICTABICHUS —
XUMHUYECKUH 3HAK (CUMBOJI 2JIEMEHTA), XUMHUUYECKas popMysia U ypaBHEHUE XUMUYECKON
peaKIuy — MPU PEIICHUH y4eOHO-TT03HABATENIbHBIX 3a7a4, C YIETOM 3THUX MOJACIBHBIX
MPEJCTABJICHUIN BBISIBISITh U XapaKTEPU30BaTh CYIIECTBEHHBIE NMPU3HAKU H3Y4aeMbIX
00BEKTOB — XHMHYECKHX BEIIECTB M XUMHUYCCKHUX pEaKIUui, BBIABIATH OOIIHE
3aKOHOMEPHOCTH, MPUYUHHO-CIEACTBEHHBIC CBA3M WU MPOTHBOPEUYUS B HU3YyUAEMBIX
npoueccax U sIBICHUSX.

ba3oBble uccienoBare/ibCKue 1eMCTBUSA:

YMEHHUE UCIOJb30BaTh TMOCTABJICHHBIE BOIMPOCH B KA4€CTBE WHCTPYMEHTA
MO3HAHUA, a TaKK€ B KauyeCTBE OCHOBBI Il (DOPMHUPOBAHUS THUIIOTE3BI TIO MPOBEPKE
IIPaBUJIILHOCTH BBICKA3bIBAEMBIX CYXKJICHUU;

MpUOOpPETEHUE OMbITa 1O I[JIAHUPOBAHHWIO, OPTaHW3allMd W  TPOBEICHUIO
YYEHMUYECKHUX IKCIIEPUMEHTOB, YMEHHE HaOII0AaTh 32 X0JI0M MPOIEcca, CAMOCTOSITEIILHO
MIPOTHO3UPOBATH €0 Pe3yabTaT, HOPMYTUPOBATH 0O0OIICHUS U BBIBOIBI 110 pe3yiIbTaTaM
POBEIEHHOTO OMbITA, UCCIIEIOBAHUS, COCTABIATh OTUET O MPOIETaHHOMN padoTe.

Pa6ora ¢ unpopmanueii:

yMEeHHUE BbIOMpaTh, aHAIM3UPOBATH U HHTEPIPETUPOBATH UH(HOPMALINIO PA3THUYHBIX
BUJOB M (OpPM TNPEJCTaBICHHUSA, MOJy4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (HAY4YHO-
NOMyJIsipHasl JUTEpaTypa XUMHUUYECKOIO COZIEpP>KaHUs, CIPABOYHBIE MOCOOUS, pPeCypChbl
WuTepHeTa), KPUTHYECKHM  OLIEHHMBATh MPOTUBOPEUYMBYI0O U  HEJOCTOBEPHYIO
uH(pOpPMaIIHIO;

yMEHUE MPUMEHSTh pa3IMyHble METOIbl W 3alpOoChl NpU MOUCKE U O0TOOpe
uHGOPMAIIMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOANMBIX JJIsl BBIMOJHEHUS YUYEOHBIX U
MO3HABATENbHBIX 3a7]a4 ONpEeACNEHHOrO0 THUMA, NPHOOpETEeHHE OmbiTa B 00JACTH
UCIOJIBb30BaHUsl MH(POPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTUH, OBJIAJCHHE
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KYJbTYpOW aKTUBHOTO UCITOJIb30BaHUSI PA3JIMUHBIX IIOMCKOBBIX CUCTEM, CAMOCTOSITEIHLHO
BBIOMpaTh ONTUMANIbHYIO (OpMY MpPEACTaBICHUS HHPOPMAIUMU U WILTIOCTPUPOBATH
perraeMbie 3a/1a91 HECJIOKHBIMU CXEMaMU, AuarpaMMaMu, IpyrumMu Gopmamu rpaduku
1 UX KOMOMHAIIHSIMU,

YyMEHHUE  HCIOJB30BaTh MW  aHAJIM3UPOBATH B  Ipolecce ydyeOHOM U
HCCIIEIOBATENIbCKON  JIEATEIbHOCTH HMHGOPMAIUIO O BJIUSHUHM TPOMBIIUICHHOCTH,
CEJIbCKOTO X035IMCTBA U TPAHCTIOPTA HA COCTOSTHUE OKPY KAIOIel NPUPOTHON CPEIbI.

KoMMyHUKATHBHBIE YHUBepPCAJbHbIEe YUueOHbIEe JeiCTBUSA:

yMEHHUE 3aJlaBaTh BOMPOCHI (B X0j€ auanora U (WiM) JTUCKYCCHUH) TIO CYIIECTBY
o0cyxmaemMoil TeMbl, (POPMYJIHUPOBATH CBOU MPEIIOKEHUSI OTHOCUTEIHHO BBITTOJTHEHHUS
MPEJIOKCHHON 3a/1a4u;

MPUOOPETEHUE OIbITa MPE3CHTANH PE3YyIhTATOB BBIMOJTHCHUS XUMHUYECKOTO
JKCIEpUMEHTa (71a00paTOpPHOTO OMbITa, JA0OPATOPHOM padOTHI MO HCCIETOBAHUIO
CBOMCTB BEIIIECTB, Y4EOHOTO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMHU I[IO3HABATEIIBHOW U
UCCIIEIOBATENLCKON JIEATEIHHOCTH MPH PEIICHWH BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE
y4€Ta OOIIMX MHTEPECOB U COTJIACOBaHMS MO3ULIMK (0OCYXJIeHHs, OOMEH MHEHUSIMH,
«MO3TOBBIE IITYPMbI», KOOPJAUHAITNS COBMECTHBIX JIEHCTBHMA, ONPECICHUE KPUTEPHUCB
0 OIEHKE Ka4eCTBa BBHIMOJIHEHHOUW pa0OTHI U IPYTHUE);

PerynsitTuBHble yHUBepCaJbHbIe yueOHbIE JCeCTBHS:

YMEHHE CaMOCTOSITEJIbHO ONPEAENATh LENW JEATENIbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIMPOBaTH M IMpPH HEOOXOJUMOCTH KOPPEKTHPOBATh CBOKO
NesTeIbHOCTh, BBIOUpaATh HauOosiee 3(PEeKTUBHBIE CMOCOOBI peIIeHUs Y4eOHBIX H
NIO3HABATEJIBHBIX  3a/la4, CAMOCTOSITEBHO  COCTABJIATH WM  KOPPEKTHPOBATH
IIPEUIOKEHHBIA QJITOPUTM JECUCTBUM IPU BBIIOJHEHUU 3aJaHUN C YYETOM IOJYyYEHUS
HOBBIX 3HaHMI 00 H3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX, OLEHUBATH
COOTBETCTBHUE IOJYYEHHOTO pe3yJbTaTa 3asBJICHHOM LEIM, YMEHUE HCIOJb30BaTh U
aHaJIM3UPOBAaTh KOHTEKCTHI, Mpe/jiaraeMble B YCIOBUM 3aJaHUA.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpenMeTHBIX pe3ysbTaTOB MO OCBOCHHUIO 00S3aTEIbHOTO COJEp)KaHus,
YCTaHOBJICHHOTO JTaHHOM (hefiepaibHON pabouel mporpaMmmoil, BIJIETSIOT: OCBOCHHBIE
o0ydJarouMMucs Hay4YHble 3HAHUS, YMEHUSI U CHOCOOBI JEHCTBUM, creuuduueckue
Ui TpeaMeTHOW oOnacth «XHUMMsD), BUABI JEATENbHOCTH 10 IOJTYYEHHIO HOBOTO
3HAHU, €r0 UHTEPIIPETALNHU, TPEOOPA30BAHUIO U IPUMEHEHUIO B Pa3IMYHbIX Y4eOHBIX
Y HOBBIX CUTYalIUsX.

K koHiy oOyuenuss B 8 KJjacce mpeaMeTHBIE PE3ynbTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTpaXkaTh ¢(hOPMHUPOBAHHOCTD y 00YyYaIOIUXCSl YMEHUM:
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pacKpbIBaTh CMBICII OCHOBHBIX XMUMHUYECKHX TMOHATHI: aToM, MOJIEKYJIa,
XMUMHUYECKUN 3JIEMEHT, IPOCTOE BEIIECTBO, CI0KHOE BEUIECTBO, CMECh (OJHOpPOJHAS U
HEOJTHOpPOJ/IHAs), BAJIEHTHOCTb, OTHOCHUTEIbHAs AaTOMHAas M MOJIEKYJIsIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBasi JOJI1 XUMHUYECKOrO 3JIEMEHTa
B COCIMHEHUHU, MOJSPHbIA OOBEM, OKCHJ, KHCJIOTA, OCHOBAaHUE, COJb,
AIIEKTPOOTPHUIIATEILHOCTD, CTETIEHb OKUCIICHUS, XUMUYECKasl peaKius, KiacCupuKanus
peakluii: peaKkMu COECIMHEHHUS, PEAKIIUH Pa3JIOKEHUS, PEaKUU 3aMEIICHUS, PEAKIINH
0o0MeHa, 9K30- U SHJOTEPMHUUECKHE PEaKLUH, TEIUIOBON 3(h(PeKT peakuuu, siipo aToma,
AIIEKTPOHHBIN CIIOM aToma, aroMHas OpOUTallb, paguyC aTomMa, XUMHUYECKas CBA3b,
NOJIIpHAs M HEIOJSIPHAsT KOBAJIEHTHAs CBs3b, MOHHAS CBS3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBas JI0JIs BelleCcTBa (MMPOLIEHTHAs! KOHIIEHTPALIKsI) B paCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX IIOHATHNA U IPUMEHSTh 3TH
MOHATHUS NIPU ONMKUCAHUU BEIIECTB M UX MPEBPALLECHUN;

UCIOJb30BaTh XMMHUYECKYI0 CHUMBOJIUKY JUIsI COCTaBJ€HHsSI (OpMYJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

OTIpPE/EIATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCTUHEHUSX, CTEIIECHb
OKHCJICHUSI JJIEMEHTOB B OWMHApPHBIX COCAUHEHMSX, MPHUHAJICKHOCTh BEIIECTB
K ONpeNen€éHHOMY KJacCy CO€IMHEHUA mo ¢GopMmysiaM, BHJ XHUMHUYECKOW CBA3HU
(KoBaJIGHTHas! U1 MOHHAs) B HEOPTaHUYECKUX COCTUHEHUSIX;

packpbiBath cMbIch [lepuoanueckoro 3akona J[.M. MeHeneeBa: 1eMOHCTPUPOBATH
NOHUMAaHUE MEPUOAUYECKON 3aBUCHMOCTH CBOMCTB XHMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHus: B lleprogmyeckoil cuCTEME, 3aKOHOB COXPAHEHHUS MacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOTO YUEHUs, 3aKOHa ABOTaJpo;

ONMKCHIBATh W XapaKTepu3oBaTh TabMMuHyro (opmy llepronnueckoit cucTembl
XUMHUYECKUX 3JIEMEHTOB: Pa3jinyaTh MOHATHS «TJlaBHas MOArpymnmna (A-rpymnmna)» u
«mobounas mnoarpynmna (b-rpynma)», Mameie W OOJbIIME MEPUOIBI, COOTHOCUTH
0003HaueHus, KOTOpble UMeroTcs B Tabiuue «llepuonuueckas cuctemMa XUMUYECKUX
aneMeHToB [[.MI. MeHnneneeBa» ¢ YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMHUYECKUX OJJIEMEHTOB (COCTaB U 3apsAn sapa, oOIee YHuCIO DSJIEKTPOHOB U
pacrpeiesieHUe X 1O JIEKTPOHHBIM CIIOSM);

KJaccu(UIMPOBATh  XMMHYECKHE  JJIEMEHThl, HEOpPraHUYeCKHUEe  BEIleCTBa,
XUMHUYECKHE peakuuu (MO 4YKCIy M COCTaBy Y4YACTBYIOIIMX B PEAKUUU BEIIECTB,
1o TerIoBoMy 3P heKTy);

XapaKTepru30BaTh (OMUCHIBATH) OOIIME XUMUYECKUE CBOMCTBA BEIIECTB PA3IUIHBIX
KJIAaCCOB,  MOATBEPXKJAasl  ONMCAaHWE NPUMEPAMH  MOJIEKYJSIPHBIX  ypaBHEHUI
COOTBETCTBYIOIIMX XUMUYECKUX PEaAKIIHi;

IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX KAYECTBEHHOI'O COCTaBa,
BO3MOYKHOCTH MPOTEKAHUSI XUMUYECKHUX PEBPALLECHUN B PA3JIUMYHBIX YCIOBUSAX;

BBIYMCIIITH OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO MacChl BEIIECTB,
MacCOBYIO JOJK XMMHUYECKOTO JIEMEHTa M0 (OopMysie COEIUHEHUs, MACCOBYIO JIOJIIO
BEILECTBA B PACTBOPE, IPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM PEaKIINH;
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MPUMEHSITH OCHOBHBIE ONEPAIIMU MBICITUTEIBHOMN AESITETbHOCTH — aHAIU3 U CUHTE3,
cpaBHEHHUE, 0000IleHHEe, CUCTEMATU3AIINIO, KiIacCU(UKAINIO, BBISIBJICHUE MPUYUHHO-
CJIEICTBEHHBIX CBS3€H — Il M3Y4YEHUSI CBOMCTB BEIIECTB M XUMHUYECKUX PEaKIIHi,
€CTECTBEHHO-HAYUYHbIC METO/bI TTO3HAHUS — HAOJIIOCHUE, U3MEPEHHE, MOACITUPOBAHUE,
HKCIIEPUMEHT (peabHbII U MBICIICHHBIN);

ClieloBaTh IMPaBWJIAM TIOJIb30BAHUS XUMHMUYECKOW TMOCYJOoM U JabopaTOpHBIM
obopynoBaHHEM, a Tak)Ke TpaBWIaM OOpAIICHHUS C BEIIECTBAMH B COOTBETCTBUU
C MHCTPYKIUSIMU T10 BBIIOJTHEHUIO JTAOOPATOPHBIX XMMHUYECKUX OIBITOB MO MOJTYYSHHUIO
U CcOOMpaHHIO Ta3000pa3HbIX BEHIECTB (BOAOPOJA U KHUCIOPOJA), MPUTOTOBICHHUIO
pPacTBOPOB € OMPENCTEHHON MACCOBOM JIOJIEN PACTBOPEHHOIO BEILIECTBA, INIAHUPOBATH U
MPOBOJUTh XUMHUYECKUE SKCIIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB WIEIOYEH H
KHUCIIOT C TIOMOIIIbIO MHIUKATOPOB (J1akmyc, (heHondTanent, METUIIOPAHK U IPYTHE).

K xonmy oOyuenuss B 9 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Yy OOYHAOIIUXCSI YMEHUIA:

PACKpBIBAaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHATUN: XUMUYECKUI DJIIEMEHT, aTOM,
MOJIEKYJIa, HOH, KATUOH, aHUOH, ITPOCTOE BEILIECTBO, CII0KHOE BELIECTBO, BAJIECHTHOCT,
IIEKTPOOTPHULIATENIBHOCTh, CTENEHb OKHUCICHUS, XUMUYECKas pEeaKus, XUMHUYeCKas
CBA3b, TEIUIOBOM 3((EKT peakiuu, MOJb, MOJIAPHBIA 00BEM, pacTBOpP, JIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOJIUTHYECKAss AMCCOLMALUs, PEaKUMd HOHHOrOo OOMEHa,
KaTajau3aTop, XHMHUYECKOE€ paBHOBECHE, OOpaTUMble U HEOOpaTHUMble peakiuH,
OKHUCJIMTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU, OKUCIUTEIb, BOCCTAHOBUTENb, OKHCIICHUE
U BOCCTAHOBJIEHHE, AUIOTpOmnus, aM(pOTEpPHOCTb, XMMHUYECKas CBs3b (KOBAJICHTHAas,
VOHHAsl, METAIUIMYECKasl), KPUCTAIUINYECKAsT PEIIETKA, KOPPO3Us METaLIOB, CIUIABBI,
CKOPOCTh XHMHMYECKOM pEAKLUMH, NpPeAesbHO aomyctumas KoHueHtpauus [1JIK
BEILECTBA;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUA U MPUMEHITHITH
MOHSATHUS NIPU ONMKUCAHUU BEIIECTB U UX MPEBPAILLECHUN;

MCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJHMKY MJIi COCTaBJICHUS (POpPMyJT BELIECTB U
YPAaBHEHUM XUMHUUYECKUX PEAKIINM;

ONpeNeNnsaTh BaJE€HTHOCTb M CTENEHb OKHUCICHHUS XHUMHYECKUX DJIEMEHTOB
B COEAMHEHUSX Pa3IMYHOTO COCTAaBa, MPHUHAJIEKHOCTHh BEIIECTB K OMNPEIEIEHHOMY
KJIacCy COeAMHEHUM Mo ¢opmynam, BUA XUMHUYECKOM CBSI3M (KOBaJEHTHas, MOHHAs,
METaJUINYecKasi) B HEOPraHWYECKHX COEAMHEHMSX, 3apsA]l HWOHAa M0 XHUMHYECKOU
dopmyrie, xapakTep Cpelpl B BOJHBIX PacTBOpax HEOPraHUYECKUX COCAUHEHUH, THI
KPUCTAJUIMYECKON PEIIETKN KOHKPETHOTO BELIECTBA;

packpeiBath  cmbicn  [lepmogmueckoro  3akona .M. Menneneesa wu
JEMOHCTPUPOBATh €0 IOHMMAaHUE: OIUCHIBATh U XapaKTEpU30BaTh TAOJUUHYIO POopMy
[lepponnueckoii CUCTEMBI XMMHMYECKHX JJIEMEHTOB: DPa3jiu4arh IIOHATUS «IJIABHAs
noarpynna (A-rpymnmna)» u «mnobounas noarpymnmna (b-rpynna)», mansie u 6ombiime
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NEPUObI, COOTHOCUTH OOO3HAYEHUS, KOTOPhIE MMEIOTCS B MEPUOAMUYECKON TabmuIe,
C YHCJIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XMMUYECKHUX JIEMEHTOB (COCTaB U
3apsn sapa, 001Iee YUCIo IEKTPOHOB U PACIPECICHUE UX MO AJIEKTPOHHBIM CJIOSIM),
OOBSCHATH O0IIIME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB AJIEMEHTOB U UX COCTMHEHUI
B IIpejiesiaX MaJIbIX IEPUO/I0B U TJIaBHBIX MOATPYII ¢ Y4ETOM CTPOCHHS KX aTOMOB;
KJIacCCU(PUIIUPOBATh XMUMHUYECKHE OJEMEHTH, HEOPraHMYECKHEe  BEIleCTBa,
XUMHUYECKHE peakuu (10 YHCIy U COCTAaBYy Y4YaCTBYIOIIMX B PEAKIUU BEIIECTB,
1o TerI0BOMY 3¢ (HEKTy, M0 NU3BMEHEHHIO CTETICHEW OKUCICHUS XUMUYECKUX 3JIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATH) OOIIHE U CrIeU(PUIECKIE XUMUIECKIE CBOWCTBA
MIPOCTHIX U CJIOKHBIX BEUIECTB, IMOJATBEPKIAsA OMMCAHUE MPUMEPAMU MOJEKYJISPHBIX U
VMOHHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUNL;

COCTaBJIATh YPAaBHEHUS JJIEKTPOJUTHYECKON IUCCOLUMALMU KHUCIOT, MIEIOYEN U
COJICH, TIOJIHBIE M COKpAIEHHBIE YpPaBHEHHUS PEaKIMi HOHHOTO OOMEHA, ypaBHEHUS
peaKkiyii, TOATBEPKAAOUIMX CYIIECTBOBAHUE T€HETHUECKOW CBS3H MEXAY BEIIECTBAMU
Pa3IMYHbBIX KJIACCOB;

pPacKpbIBaTh CYIIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA MTOCPEICTBOM
COCTAaBJICHUS 3JIEKTPOHHOr0 OanaHca 3THX peaKluid;

IPOTrHO3UPOBATh CBOKMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHUS, BO3MOXHOCTH
MPOTEKAHUS XUMUYECKUX MPEBPAILICHUIN B PA3JINYHBIX YCIOBHSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJK0 XMMHYECKOIO 3JIEMEHTa Mo (hopMmyse COeIMHEHUs], MaCCOBYIO OO
BEILIECTBA B PACTBOPE, POBOJUTH PACUETHI IO YPABHEHUIO XUMHUUECKON PEAKIINU;

coON0/IaTh TpaBUjia TOJIb30BAHUS XUMHUYECKOM TIOCYJ0M H J1abopaTOpHBIM
o0opy/noBaHUEM, a TaKXke MpaBuja oOpalleHuss C BEIIECTBAMH B COOTBETCTBUU
C MHCTPYKITUSIMU T10 BBITIOJTHEHHUIO TA0OPATOPHBIX XUMHUUYECKHUX OIMBITOB M0 MOTYyYEHHUIO
U coOMpaHUIo ra3000pa3HBIX BEIIECTB (AMMHAKa U YTJIEKUCIIOTO ra3a);

MPOBOJIUTh PEAKLMH, TOATBEPKAAIOININE KAYECTBEHHBI COCTaB Pa3IM4HbIX
BEII[ECTB: PACIO3HABATh OMBITHBIM MTYTEM XJIOPHUA-, OpOMHI-, HOAWA-, KapOOHAT-,
docdart-, cunukar-, cynbdar-, THAPOKCHU]I-UOHBI, KATUOHBI AMMOHUS U HOHBI U3YUYEHHBIX
METAJIJIOB, TPUCYTCTBYIOIIKUE B BOJHBIX pACTBOPAX HEOPTraHUYECKHUX BEILIECTB;

MPUMEHSTh OCHOBHBIE ONEPAIIUU MBICITUTEIBHOMN AEATEIbHOCTH — aHAJIN3 U CUHTE3,
CpaBHEHHE, O0000IIeHHE, CUCTEMATU3allMI0, BBISBIEHHE MNPUYUHHO-CIIECTBEHHBIX
CBSI3EM — I WM3YYEHUsS] CBOWCTB BEIIECTB U XUMHUYECKUX PEAKIUN, €CTECTBEHHO-
Hay4YHbIE€ METO/Ibl TO3HAHUS — HAOIOICHUE, U3MEPEHUE, MOJIETTMPOBAHNE, SKCIIEPUMEHT
(peanbHBIN U MBICTIEHHBIN).
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
HaumenoBanune
Ne KomnnuecTtBo OCHOBHBIE BUIBI IEITEIHHOCTHA
pa3aeaoB U TEM Conepxanue o0ydeHus
n/n 4acoB oOy4Jaronmxcs

y4eOHOro mpemMera

Pa3nen 1. [lepBonauyajibHbIe XUMHYECKH

¢ NOHATHUHA

1.1 | Xumus — BakHad 3) [Ipenmer xumun. Posib XuMuu B :KU3HH PackppiBaTh cMBICIT N3y4aeMBIX IOHITUH.
o0ractb YenoBeKa. XUMUS B CUCTEME HAYK. PackppiBaTh posb XUMHUH B IPUPOAE U
€CTECTBO3HAHMU U Tena u BenjectBa. GU3NYECKUE CBOMCTBA | JKU3HU YEJI0BEKA, €€ CBA3b C IPYTUMU
MPaKTUYECKOMN BEIIECTB. ATperaTHOe COCTOSIHUE HAayKaMHU.

NEeATEIIbHOCTH BelecTB. [lonaTre 0 MeTonax no3Hanus | Pa3inyars yucThIE BELECTBA U CMECH;
YeI0BeKa B XUMHH. UUCTHIE BEMIECTBA U CMECH. OJTHOPOJHBIE U HEOJTHOPOIHBIE CMECH.

CnocoObI pa3iesieHus: CMECei.
Xumuueckuii IKcnepumenn:
Jlemoncmpayuu:

3HAKOMCTBO C XUMHYECKOM MOCY10M,

C MpaBWJiaMu pabOThI B TAOOPATOPUH U
npruemMamMu o0palieHus ¢ 1abopaTopHbIM
000py1I0BaHUEM.

dusnveckue cBoMcTBa 00pas3IoB
HEOPTaHWYECKUX BEIIECTB — METAJIOB
¥ HEMETAJIIOB.

CniocoOnI pa3eneHust cMecei
(¢punpTpOBaHUE, BEIIAPUBAHUE,
JUCTUIIIALIMS, XpoMaTorpadus).

PaznnyaTe hu3nyeckre 1 XUMUUECKHE
SIBJICHMS.

CnenoBath aaropuTMam MCHOJIb30BaHUS
AKCIIEPUMEHTAJIBHBIX METOJOB —
HAOJIOICHHS M SKCIIEPUMEHTA.
Habmaronath M ONKMCHIBATE OOBEKTHI

MIpY MPOBEACHUU JIEMOHCTpALIUI U
J1a00paTOPHBIX OMBITOB MO U3YYEHUIO
(U3UIECKUX CBOMCTB BEIIECTB, CITOCOOOB
pa3JIeJICHUs] CMECEU BEIIECTB.
[TpoBOAUTE XUMUYECKHAMN IKCTIEPUMEHT
IIpY pa3AeieHuN cMecel (Ha mpuMepe
OYMCTKH ITOBaApPEHHOMU COJIN) B XOJI€
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Jlabopamopnvie onvimol:

N3yuenue u onucanue GU3ndecKux
CBOMCTB 00pa3li0B HEOPTaHUYECKUX
BEILECTB.

N3yyenue cnocoO0B pa3aeseHus cMecei
(C MOMOIIIbIO MarHuTA).

IIpakmuuecxue pabomuwi:

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

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

IpaKTHUeCcKOi paboThl Ne 2.

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

IIPU BBINOJIHEHUN PAKTUYECKOM

pabotsr Ne 1.

BricTpauBath pa3BépHyThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha HHQpOpMAIUIO U3 yUeOHHKA U
CIIPaBOYHBIX MATEPUAJIOB, TPAMOTHO
VCIIOJIb30BaTh U3YYEHHBIN OHATUNHBIN
anmnapar Kypca XUMHUU

1.2.

BemiectBa 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 COCTABA BELIECTB.
OTHOcCHUTENBbHAS aTOMHAs Macca.
OTHOCHUTENBbHAS MOJIEKYJISIpHAs Macca.
MaccoBas 10711 XMMUYECKOTO 2JIEMEHTA
B COCJIMHEHHH.

OrnpenensaTs NPU3HAKYA XUMHUIECKUX
pEeaKIuii, YCIOBHSI MX TPOTECKAHUS.
OOBACHATH CYIIHOCTD (PU3UYECKUX U
XUMUYECKUX SIBJICHUH C TOYKH 3pEHUS
ATOMHO-MOJICKYJIIPHOTO YYEHHUSI.
KnaccuduimupoBars xummuieckue
peakiuu (10 YUCIIy U COCTaBY
pearupyromnmx 1 o0pa3yrommxcs
BEILIECTB).

Cocransath Hopmyibl OMHAPHBIX
BEIIECTB 110 BAJICHTHOCTH U OTIPEIEISATh
BaJICHTHOCTH 1O (JOPMYJIaM 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 XUMHUUECKUE SIBIICHHUSL.
Xumuyeckasi peakius 1 €€ Mpu3HaKkH.
3aKOH COXpPAHEHUS MACChl BEIIECTB.
XUMUYECKUE YPABHEHUS.
Krnaccudukaiuys XuMU4eCKUX peakiui
(coenuHeHUs, Pa3I0KEHUS, 3aMEIIICHMUS,
oOMmeHa).

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

dusnyeckue cBoMcTBa 00pa3IoB
HEOPTaHUYECKUX BEIIECTB — METAJLJIOB U
HEMETAJIOB.

OOpa3sIibl BEIIEeCTB KOJIUYECTBOM | MOJIb.
dusndeckue saBieHus (TU1aBJIeHUE BOCKa,
TastHUE JibJla, pACTHPAHHE caxapa

B CTYIIKE, KUTICHUE U KOHJEHCALIHS
BOJIbI).

XuMUYecKHe siBJeHUs (TOpEHHUE CBEYH,
MPOKaJIMBaHUE METHON MTPOBOJIOKH,
B3aMMO/ICHCTBHUE COJIbI UJIU METa

C COJIIHOW KUCJIOTOM).

Hab6nronenue npru3HaKoB MpOTEKAHUS

PaccraBisaTs koahhunneHTs!

B YPaBHCHUSX XUMUYCCKUX PEAKITHI.
Habmronate 1 onmmceIBaTh 00BEKTHI

U MIPOBEICHUH IEMOHCTPAIUl U
71a00paTOPHBIX OMBITOB.

[TpoBoUTH BRIYUCIICHHS IO (hOpMyTIaM
XUMUYECKUX COSAMHEHUN U YpaBHEHUSIM
XUMHUYECKUX PEaKIIHi.

[IpuMeHATh €CTeCTBEHHO- HAyYHBIC
METO/Ibl TO3HAHUS (B TOM YHCIIE
HaOJII0/ICHKE, MOJICTMPOBAHNUE,
AKCIIEPUMEHT ¥ OCHOBHEBIE OTIEpaIlui
MBICTUTEIIEHON IS TEIbHOCTH
(cpaBHeHuUe, KnaccudUKaIus)
BricTpauBath pa3BépHyTHIC TUCEMECHHBIE
Y YCTHBIE OTBETHI C OIOPOM

Ha nHGOPMAITNIO U3 YUCOHHKA U
CIIPaBOYHBIX MAaTEpPUAJIOB, TPAMOTHO
WCIIOJIb30BaTh U3YYEHHBIN OHATUNHBIN
amnmapar Kypca XuMuu
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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
00pa3Il0B HEOPTaHUUECKUX BEIIECTB —
METAJIJIOB U HEMETAIJIOB.

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

Hab6nronenue u onrcanue Npu3HAKOB
MPOTEKAHUST XUMHUYECKUX PEAKIIUMA
Pa3HbIX TUIIOB.

Buviuucnenus:

OTHOCHUTEJIbHON MOJIEKYJIIPHON MacChl
BEIIECTB, MOJISIPHOM MacCChI, MACCHI
BEII[ECTB, MACCHI U KOJIMUECTBA BEIECTBA;
MacCOBOH JIOJIM XMMHUYECKOTO dJIEMEHTa
1o (popmysie coeTMHeHNUS;
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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

Bosznyx. Kucnopon.
Iloustue
00 okcugax

6

Bo3ayx — cmech razoB. CocTaB Bo3ayxa.
Kucnopon — a3neMeHT u npocroe
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 MOAUUKAIINS KUCIOPOaa.
TennoBo#t 2PHEeKT XUMUIECKON peaKkivH,
TEPMOXUMHUYECKUE YPAaBHEHUS, IK30-

Y SHAOTEPMHUYECKHE peaklnu. TOIIuBo:
yIoJib U METaH. 3arpsi3HEHUE BO3/yXa,
YCWJICHHE MapHUKOBOTO d(dekTa,
pa3pylieHrue 030HOBOTO CIIOSI.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

KauecTBeHHOE onpeieieHue CoiepKaHms
KHUCJIOpO/a B BO3/TyXe

[Tomy4yenue, cobnpanue, pacrmo3HaBaHUE

Hcnonp30BaTh XUMUYECKYIO CHMBOJIUKY
JUTsL COCTaBIIeHUs (POPMYIT BEIIECTB,
MOJIEKYJISIPHBIX YPABHEHUN XUMUYECKUX
PEAKLHMI C yYaCTUEM KHUCJIOPOJA.
XapakTepu3oBarh (ONMKUCHIBATH) COCTAB
BO31TyXa, ((DU3NICCKHEC U XUMUICCKUE
CBOICTBA KHCIIOPO/Ia, CIOCOOBI €T0
MOJIYYCHUS], TPUMEHEHUE U 3HAUCHHE

B IIPUPOJIC M KU3HU YETIOBEKA.
CpaBHHBATh pEaKITUN TOPCHUS U
MEJJICHHOTO OKUCIICHUSI.

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

CrnenoBaTh mpaBmiiaM 0€30TacHOMN
paboThI B 1ab0OpaTopuu npu
WCITOJIb30BAaHUN XUMHYECKOU TTOCY/IbI U
000pyI0BaHUs, a TAKXKE TIPaBUIaM
o0OpallleHHs C TOPIOYMMU BEIIIECTBAMH.
[TnanupoBaTh 1 OCYIIECTBISATH HA
MPAKTUKE XUMUYECKUE IKCTIEPUMEHTHI,
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Y U3yYEHHE CBOMCTB KUCIOPOAA.
HabGnronenue B3auMoAeiCTBUS BELIECTB
C KMCJIOPOJIOM U YCIIOBHUS
BO3HUKHOBEHUS U MTPEKPAILICHUS TOPEHUS
(moxapa).

JlabopamopHhuwiii onvim:

O3HakomileHHE ¢ 00pa3laMu OKCUIOB U
OIKCaHUE X CBOMCTB.

llpakmuueckas paboma:.

Ne 3. Tlony4enue u cobupanue
KHCJIOPOJIa, U3yYEHUE €TI0 CBOMCTB.
Buviuucnenus:

MOJIEKYJIIPHOM Macchl KUCIOPOJa U
030Ha HA OCHOBAaHUU aTOMHOW MaccChl
XUMHUYECKOTO AJIEMEHTA;

KOJIMYECTBA, MACCHI BEIIECTBA

M0 YPaBHEHUSM XUMUYECKUX PEAKITUI

POBOJUTH HAOJIO/IEHNS, 1€JIaTh BBIBOIbI
10 pe3yJibTaTaM IKCIEPUMEHTA

IIPY IPOBEACHUH JTA0OPATOPHBIX OTIHITOB
U IPAKTUYECKOMN pabOTHI.

BrruncnisaTh KOJIMUECTBO BEILIECTBA,
00bEM Taza 1o popmysiam.

Y4acTBOBaTh B COBMECTHOM paboTe

B IpYIIIIE.

BricTpanBaTh pa3BEpHYTHIC TUCHbMEHHBIE
Y YCTHBIE OTBETHI C OIOPOM

Ha HHQpOpMAIUIO U3 yUeOHHKA U
CIIPABOYHBIX MaTEPHUAJIOB, TPAMOTHO
VICII0JI30BAaTh U3YUYECHHBIN OHATUNHBIN
arnrmapar Kypca XuMHUu

2.2

Bonopon. [loustue
0 KHCJIOTaX U COJISIX

Bopopon — sneMeHT u mpocToe
BemecTBo. Haxoxaenue Bogopoaa

B IIpUpoe, PU3nyecKne U XUMHUIECKUE
CBOMCTBA, MPUMEHEHHUE, CTIOCOOBI
noxyyeHus. Kuciotsl u comnu.
MonsipHbiii 006EM Ta30B. Pacuérhl

M0 XUMUYECKUM YPaBHEHUSIM.
Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu:

[Tomy4yenue, cobupanue u

PackpsIBaTh CMBICH U3y4aeMbIX HOHATHN
Y IPUMEHSTH 3TH TIOHATHUSA MPU ONTUCAHUU
CBOWCTB BEILECTB U UX IIPEBPAILLECHUN.
XapakTepu3oBaTh (ONUCHIBATH)
bu3nUecKue 1 XUMHUYECKHUE CBONCTBA
BOJIOPO/Ia, CITOCOOBI €ro MOJy4eHHUS,
MPUMEHEHHUE.

Cobupath pubOp M5 MOTYUCHUS
BOJIOPO/JA.

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 BOJOpOa,
V3y4YE€HUE €r0 CBOWCTB.

Buiuucnenus:

00BEMa, KOJTMYECTBA BEIIECTBA rasa

0 €r0 U3BECTHOMY KOJIMUECTBY
BEILECTBA WU O0BEMY;

00BEMOB T'a30B 10 YPABHEHUIO PEAKIINH
Ha OCHOBE 3aKOHA 00bEMHBIX OTHOIICHHIA
ra3oB

JUTS COCTaBJIEHUs (HOPMYJT BELIECTB,
MOJICKYJISIPHBIX YPaBHEHHH XUMHUECKUX
peaKuuil ¢ yuaCTUEM BOJOPOA.
Brruucaste MOJISIpHYIO Maccy BEIIECTB;
KOJIMYECTBO BEIIeCTBa, 00bEM rasa,
Maccy BeIleCTBa;

[IpoBoaAUTH pacy€Thl O YpaBHEHUAM
XUMHYECKHUX PEaKIMii: KOJMUeCTBa,
00BEMa, Macchl BELIECTBA M0 U3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce peareHTOB
WIN TIPOJYKTOB PEAKIUH.

CrnenoBatb npaBuiiaM 0€30MacHOM
paboThI B 1a00OPATOPUH NpU
UCIOJIb30BaHUU XUMUYECKON TIOCY bl U
000pyI0BaHUs, a TAaKXKe MpaBUIaM
oOpallleHHs ¢ TOPIOYUMHU BellleCTBaMU

B OBITY.

[InanupoBaTh 1 OCYIIECTBIATH HA
MPAKTUKE XUMUIECKUE SKCTIEPUMEHTHI,
IIPOBOUTH HAOJIO/ICHNS, I€JIaTh BBIBOIbI
0 pe3yJabTaTaM SKCIIEPUMEHTA.

VYyacTBOBaTh B COBMECTHOM paboTe
B TpyIIe

2.3

Boga. PactBopsl.
Iloustue
00 OCHOBaHUIX

dusnueckue cBoiicTBa BOAbl. Bomxa kak
pacTBOpUTEIIb. XUMUUYECKUE CBOMCTBA
BOJIBI.

OcHoBaHu4.

PackpbIBaTh CMBICH N3y4aeMbIX HOHATHN
Y TIPUMEHATH 3TH OHATUS MIPU ONTUCAHUU
CBOMCTB BEILECTB U UX IIPEBPALLECHUN.
XapakTepusoBaTh GU3UIECKUE 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.
HacplllieHHbIEC Y HEHACHIILICHHbBIE
pacTBOpbl. PacTBOpUMOCTh BEHIECTB

B BoJie. MaccoBas 10151 BElecTBa

B PacTBOpE.

Xumuueckuii IKCnepumenm:

Jlemoncmpayuu:

PacTBOpeHME BEMIECTB € pa3auyHON
PacTBOPUMOCTBHIO.

B3anmoeiicTBrEe BOABI C METAIIIaMU
(HaTpueM U KaJIbIIUEM).
HccenenoBanne pacTBOPOB KUCIIOT U
1IEJIOYEHN C TOMOIIBIO HHIUKATOPOB.
JlabopamopHvie onvimul
HccnenoBanue ocobeHHOCTEN
pPacTBOPEHUSI BEUIECTB C PA3IMYHON
PacTBOPUMOCTBHIO.

[TpuroroBiieHuE PacCTBOPOB

C ONpEeNeIEHHON MaCCOBOM J0JIEHN
PacTBOPEHHOI'O BELIECTBA.
IIpakmuueckas paboma

Ne 5. ITpuroTtoBieHue pacTBOpOB

C ONPENEIEHHOW MAaCCOBOM JOJIEU
PacTBOPEHHOIO BELIECTBA.

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

OOBACHATH CYIIHOCTh YKOJTOTUYECKUX
po0sieM, CBSI3aHHBIX C 3arPSI3HEHUEM
MPUPOIHBIX BOJI, CHOCOOBI OYUCTKH BOJIBI
OT NPHUMECEN, MEPHI IO OXPAHE BOJ

OT 3arpsI3HEHUSL.

[InanupoBaTh U OCYIIECTBIATH

Ha MTPAKTHKE XUMHUYECKHUE
HKCIIEPUMEHTHI, TPOBOIUTH HAOIIOICHNUS,
JI€JaTh BBIBOJIBI IO PE3yJIbTaTam
AKCIEPUMEHTA MPU MPOBEICHUN
71a00paTOPHBIX OMBITOB U MPAKTUYECKON
paboTHI.

CrnenoBath npaBuiaM 0€30MacHOM
paboThI B 1abopaTopuu npu
UCIIOJIb30BaHUN XUMUYECKOU MTOCY bl U
000py1OBaHUS.

[IpoBOIUTE BHIYUCIIEHUS C TPUMEHEHUEM
MOHSATHUS «MaccoBasi JOJIsI BEIECTBA

B PacTBOPE.

BricTpanBaTh pa3BEpPHYThIE TUCHbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha nH(popMaIuio U3 yueOHUKa U
CIIPABOYHBIX MAaTEPUATIOB, TPAMOTHO




denepanbHas padovas nporpamma | Xumus. 8-9 kinaccel (0a30BbIil ypOBEHB)

Buiyucnenus:
C UCIIOJIb30BAHUEM MMOHATHUS «MacCOBas
JIOJIs1 BEILIECTBA B pAaCTBOPE

HCTIOJIb30BATh U3YYEHHBIN ITOHATUNHBIN
arnmapar Kypca XuMuu

2.4

OCHOBHBIE KJIACCBI
HEOPraHUYECKHUX
COEeIMHEHUN

11

Knaccudukanus HeopraHn4ecKkux
coequHennit. Okcuel. Knaccudukanus
OKCHJIOB: cOJIe00pa3yroniue (OCHOBHBIE,
KHUCITIOTHBIE, aM(OTEpHBIE) U
HecoJneoOpasyromue. Homenkiarypa
okcuioB. duznueckre 1 XUMUYECKUE
CBOMCTBA OKCHJIOB. [lonyuenune okcuaos.

OcuoBanusi. Knaccudukaiyst ocCHOBaHUM:

IETOYN U HEPACTBOPUMBIE OCHOBAHHS.
HomenknaTtypa ocHoBanmil. ®u3nyeckue
Y XMMHUYECKUE CBOMCTBA OCHOBAaHUM.
[TomyyeHne OCHOBaHHUI.

Kucnotsl. Knaccudukarus Kucior.
Homenknartypa kucnor. @usnueckue
Y XMMUYECKUE CBOMCTBA KUCIOT. Psin
aktuBHOCTH MetaiuioB H.H. bekerosa.
ITonmydyeHue KUCIoT.

Conu. HomeHknarypa conen.
DuU3NYECKNE U XUMUYECKHE CBOMCTBA
conen. ITomyuenue coei.
I'eHeTnueckas CBSA3b MEXKIY KilacCaMHU
HEOPraHUYECKUX COCIUHEHU.
Xumuueckuu IKCnepumenm:
Jlemoncmpayuu:

Knaccudunuposats nuzydyaemole
BEILIECTBA 110 COCTABY U CBOMCTBAM.
CocraBiath (HOpPMyYITbI OKCHIOB, KACTIOT,
OCHOBaHHUM, COJICH U HA3bIBATh UX

10 MEKTyHApPOIHOU HOMEHKJIaType.
[Iporuo3upoBath CBOMCTBA BEILIECTB

Ha OCHOBE OOIIMX XUMHYCSCKHX CBOMCTB
W3YYEHHBIX KJIACCOB/TPYII BEIIECTB,

K KOTOPBIM OHH OTHOCSATCS.

CocTaBJTh MOJICKYJISIPHBIE YPaBHEHUS
pEeaKLMM, UIUTIOCTPUPYIOITHUX
XUMHYECKHE CBOMCTBA M CIOCOOBI
MOJTy4YE€HHUS BEILIECTB U3yUEHHBIX
KJIACCOB/TPYIIII, a TAKXKe
MOATBEPKIAIOIINX T€HETUUECKYIO
B3aUMOCBSI3b MEXKIY HUMH.
[Ipon3BOAUTH BHIYUCIICHUS

110 YPABHEHUSAM XUMUUYECKUX PEAKIIUM.
[InanupoBaTh 1 OCYIIECTBIATH

Ha MPAKTUKE XUMHUYECKHUE
AKCTICPUMEHTHI, IIPOBOIUTH HAOIIOICHHSI,
JieJaTh BBIBOJIBI IO pe3yJibTaTam
AKCIIEPUMEHTA IIPH MTPOBEICHUN
Ja00pAaTOPHBIX OIBITOB M MPAKTUUYECKUX
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OO0pasipl HEOPTaHUYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

OMBIThI, WITIOCTPUPYIOIINE XUMHUECKUE
CBOMCTBA KJIACCOB HEOPTaHUYECKUX
BEILIECTB.

JlabopamopHwvie onvimoi

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

C METAJNIAMU, PEAKIUI HEUTpaInu3aluu.
BzaumopericTBre pactBopa CEpHOU
KUCIIOTHI ¢ okcuaom menu (II).
[TonyueHre HEpaCTBOPUMBIX OCHOBAHUMA.
BriTecHeHUE OTHOTO METAIIIA IPYTUM
W3 pacTBOpa COJIH.

Ilpakmuueckas paboma

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

[0 YPaBHEHUSAM XUMUYECKON PEAKIINU:
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 OTIOPOM

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

Hroro no pazueny:

30
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Pa3nea 3. [lepuoanuecknii 3axoH u [lepuoaunyeckas cucrema xumMuieckux iemeHToB Jl. . MenneneeBa. CTpoenue
aToMOB. XMMHYeCKas CBA3b. OKHUCIUTETbHO-BOCCTAHOBUTE/IbHbIE PEAKIHU

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

Crpoenune aTroma

. . Menneneena.

7

[lepBble MONBITKU Ki1acCUPUKAIIIH
XUMHUUYECKUX AJIeMeHTOB. [loHsATHE

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

J.N. MenneneeBa. KopoTkonepuoanas u
JUTMHHOTIEpUOAHAS (hOPMBI
[Teproauyeckoil CUCTEMbI XUMUYECKHUX
anemeHToB [[.M. Menneneesa. [lepronabl
v rpynibl. PU3NYECKU CMBICTT
MOPSIIKOBOTO HOMEPA, HOMEPOB NEPHOIa
U TPYIIbI DJIEMEHTA.

Crpoenue aroMoB. CoCTaB aTOMHBIX
anep. M3oromnsl. Dnexkrponsl. CTpoeHne
AJIEKTPOHHBIX 000JI0UEK aTOMOB MEPBHIX
20 XMMUYECKUX DJIEMEHTOB
[Teproan4eckoil CUCTEMBI

.. Menneneesa. XapakrepucTuka
XUMHUYECKOTO 3JIEMEHTA

I10 €10 I0J0XKeHUIo B [lepruonnyeckoi
cucreme /.M. Menneneena.
3aKOHOMEPHOCTH U3MEHEHHUS pajinyca

PackpeiBaTh CMBICT IEPUOANIECKOTO
3aKOHaA.

OnuchIBaTh CTPOEHUE TaOTUIIBI
«llepuonnueckas cucreMa XUMUYECKUX
anieMeHTOB [[.1. MeHnnaeneeBay.
MogenupoBaTh CTPOCHHUE aTOMA,
DHEPreTUYECKUX YPOBHEU U IOyPOBHEHN
IIPY TIOMOILH PUCYHKOB, 3JIEKTPOHHBIX
KOH(UTypaluii U 371€KTPOHHO-
rpaduueckux Gopmyi.

[losicHATh PU3NYECKUA CMBICI
IIOPSAKOBOI'O HOMEpPA, HOMEPOB IIepUoIa
Y TPYNIIBI SJIEMEHTA.

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 PanyCOB
aTOMOB, JIEKTPOOTPULATEILHOCTH,
BAJICHTHOCTH) U UX COCAUHEHUM

B IIpejiesiaX MaJIbIX EPUOOB U TJIABHBIX
MOATrPYI C YYETOM CTPOCHUS UX
aTOMOB;




denepanbHas padovas nporpamma | Xumus. 8-9 kinaccel (0a30BbIil ypOBEHB)

aTOMOB XMMUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKHUX
CBOMCTB I10 TPYIIIIaM U MEPUOJIAM.
3nauenue [lepuoauyeckoro 3akoHa u
[Ieproguyeckoi CUCTEMbI XUMUYECKUX
AJIEMEHTOB ISl PA3BUTHS HAYKU U
npaktuku. .. MenneneeB — y4€HbIii U
rpa)XJaHVH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

B3auMopenicTBre THIPOKCUIA IIUHKA

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

J.1. MenneneeBay.

JlabopamopHvie onvimol

O3zHakomiieHHE ¢ 00pa3iaMyu METaIOB U
HEMETAJIJIOB

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

XUMHUYECKast CBA3b.
OKuCIUTEIIHLHO-
BOCCTAHOBUTECIIHLHBIE
peakiuu

Xumudeckas cBsa3b. KoBajgeHnTHas
(ToJisipHAst U HEMOJISIPHAST) CBSI3b.
DIIEKTPOOTPUIIATEIHBHOCTh XUMUUECKHUX
anieMeHTOB. MonHas cBsa3b. CTENEHD
okuciaeHust. OKUCINTEIbHO-
BOCCTaHOBUTEIbHBIC peakiuu. [Iporieccol

PackpsIBaTh CMBIC H3y4aeMbIX ITOHATHH.
OnpenensTe BUA XUMUYECKOUN CBSI3U

B COCIMHEHUH.

MopaenupoBaTh CTPOEHUE MOJIEKYI

IIPY IMIOMOILM PUCYHKOB, MOJEJIEH,
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, ITIPOBEICHUE OIBITOB,
WJUTIOCTPUPYIOIIUX TPUMEPBI
OKHUCJIUTEIIEHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuuu
pa3IoXKEeHUs], COEAUHEHNU).
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OnbITHl, WIUTIOCTPUPYIOIIAE TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu
Pa3JIOAKEHUS], COSTUHEHMUS)

Hcnonb30BaTh XUMHUYECKYHO CUMBOJIUKY
JUIs1 cocTaBlieHUs (hOpMyJT BEILIECTB,
AJICKTPOHHOTO OajaHca peakiiuil.
Ornpenensite CTENEHb OKUCIEHUS aTOMOB
XUMHUUYECKHUX JIEMEHTOB 110 hopMyJiaM U
COCTaBIATH (POPMYJIbI OMHAPHBIX
COE€IUHEHHUH IO CTEIIEHN OKUCIIEHUS
aTOMOB XMMHWYECKHUX DJIEMEHTOB.
OnpenensaTe OKUCIUTEIb U
BOCCTAHOBUTEINL. PaccTaBisATh
KO3(PUIIMEHTHI B CXeMaX MPOCTHIX
OKHCIIMTEIIbHO-BOCCTAHOBUTEIIBHBIX
PEAKLMI METOJIOM JIEKTPOHHOTO
Oajanca.

HaOmronaTh XMMHYECKHE OIBITHI

10 TJIaHy, aHAJIM3UPOBATH U JIeaTh
BEIBOJIBI.

Ucnons3oBate UKT nist cozganus
MOJIEIIEH, TOATOTOBKYU MPE3CHTALINH,
JIOKJIaJ0B 110 TEME.

BricTpanBaTh pa3BEpHYTHIC TUCHbMEHHBIE
Y YCTHBIE€ OTBETHI C ONOPOil Ha
uHdopMaIuio U3 yueOHUKA U IPYTUX
HMCTOYHUKOB, B TOM uncie MurepHera

Hroro no pazgeny 15
Pe3zepBHOE BpeMms 3
OBIIEE UMCJIO HACOB 68

[10 [TIPOI'PAMME
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9 KJIACC
Haumenosanue
Ne KommuectBo 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

[lepnonnueckuit 3akoH. [lepuonnueckas
CHCTEeMa XMMHUYECKHUX DJIEMECHTOB

J.N. Menneneea. CTpoeHUE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB
XMMHUYECKUX IJIEMEHTOB MEPBBIX TPEX
MIEPUOJIOB, KaJvsl, KaJIbIIUS U UX
COE€IMHECHUN B COOTBETCTBUU

C TIOJIOKEHUEM BJIEMEHTOB

B [leproandeckoi CUCTEME U CTPOCHUEM
HX aTOMOB.

CtpoeHue BelecTBa: BUIbl XUMUUECKOU
CBSI3U. THUIBI KPUCTATIIMYECKUX
pPEUIETOK, 3aBUCUMOCTh CBOWCTB
BEIIECTBA OT TUIIA KPUCTAIUIMYECKON
PELIETKH U BUJIA XUMUYECKOU CBSI3H.
Kiaccudukanus 1 HOMEHKIIaTypa
HEOPraHWYECKUX BEIIECTB. XUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCSIIUXCS

K pa3JIMYHbIM KJIaccaM HEOPTaHUYECKUX
COCJIMHEHMI, TEHETUYECKasl CBS3b
HEOPraHWYECKUX BEIIECTB.

XapakTepu30BaTh XUMUYECKHUE FTIEMEHTHI
MIEPBBIX TPEX NEPUOJIOB, KAIUS U KAJIBbLIHS
0 UX MoJoxeHuto B [lepuoanueckon
cucteme /1. 1. Menneneena.
KiaccudunmpoBats 1 Ha3bIBaTh
HEOPraHUYECKHUE BEIIECTBA N3YUYECHHBIX
KJIACCOB.

OnuckiBaTh 001IME XUMUYECKUE
CBOIMCTBA BEIIECTB PA3JIMYHBIX KIACCOB,
MOATBEPAKIATh CBOWCTBA TPUMEPAMHU
MOJIEKYJISIPHBIX YPaBHEHUN XUMUUECKUX
pEaKIuu.

OnpenensiTe BUI XUMUUYECKOM CBA3U U
THUN KPUCTAJUTMYECKON PEIIETKU
BEIIECTBA.

IIporao3upoBaTth CBOMCTBA BELIECTB

B 3aBUCUMOCTH OT UX CTPOCHHUS.
BricTpanBaTh pa3BEpHYThIE TUCEMEHHBIC
Y YCTHBIE OTBETHI C OIIOPOM

Ha MHGOPMAIIHIO U3 yueOHUKA U
CIIPAaBOYHBIX MAaT€pUAIIOB, TPAMOTHO
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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
XUMHYECKUX JIEMEHTOB,

0 0OPaTUMOCTH, TI0 YYaCTHUIO
KaTajauzaTopa). IK30- U
SHJOTEPMUYECKHUE PEAKIIUH,
TEPMOXUMHUYECKUE YPABHEHUSI.
[TonsiTHE O CKOPOCTH XUMUYECKOMN
peakuuu. [TonsiTue 06 0OpaTUMBbIX

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

PackpbIBaTh CMBICT U3y4ae€MbIX MIOHATHN
Y IPUMEHSTH 3TH NOHITHUS [IPU OMUCAHUU
CBONCTB BEILECTB U UX ITPEBPAILCHUN.
KnaccuduimpoBats xuMuyeckue
PEaKIUU 0 PA3IUYHBIM PU3HAKAM.
VYcraHaBauBaTh 3aBUCUMOCTh CKOPOCTH
XUMHYECKOUN pEAKIUU OT Pa3IuyHbIX
(haxTopoB.

[Iporao3upoBaTh BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX MIPEBpaICHUN
B PA3JIMYHBIX YCIOBUSX.

Onpenensite OKUCIUTEND U
BoccTaHoBuTeNb B OBP.

CocTaBisTh 3JIEKTPOHHBIN OanaHC
peaKkIuu.

[Tpon3BOANTE BBIYUCICHUS

110 XUMHYECKUM YPABHECHUSIM.
VYyacTBOBaTh B COBMECTHOM padboTe

B [1ape WJIU TPYIIIE.

BricTpanBaTh pa3BEPHYTHIE TUCHbMEHHBIE
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pEeaKLMH, FIEKTPOHHBIN OanaHc
OKHMCJIUTEIbHO-BOCCTAHOBUTEIIBHOM
peakuuu. CocTaBji€HHUE ypaBHEHUU
OKHMCJIUTEIbHO-BOCCTAHOBUTEIIHHBIX
PEAKLMI C UCTIOJIb30BAHUEM METO/Ia
3JICKTPOHHOTO OajaHca.

Xumuueckuii IKcnepumenn:
Jlemoncmpayuu:

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

OnbITHI, UIUTIOCTPUPYIOLINAE PUMEPHI
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX
peakiuii (ropeHue, peakiuu
Pa3JIOKEHUsI, COCTUHECHUS ).
Boruucnenus:

KOJIMYECTBA BEIIECTBa, 00bEMa U MACCHI
pPEareHToOB WJIU MPOIYKTOB MO
YpPaBHEHUSIM XUMHYECKUX PEAKIINI

Y YCTHBIE OTBETHI C OIIOPOU

Ha nHMOPMAITUIO U3 YICOHHUKA 1
CIIPABOYHBIX MAaTEPUAJIOB, IPAMOTHO
WCIIOJIb30BaTh N3yYECHHBIA IOHATUNHBIN
anmnapar Kypca XUMHUH

1.3

DIIEKTPONIUTHYECKAS
JTUCCOLIAALINS.
XUMUYECKUE
peakiuu

B pacTBOpax

Teopus ANEKTPOIUTUIECKON
JTUCCOLUALINU. DIEKTPOIUTHI U
HEIJIEKTPOIUThI. KaTHOHBI, aHUOHBI.
MexaHu3M JuCCOIaIK BEIECTB

C pa3JIMYHBIMHU BUJAMU XUMHUYECKOMN
cBsi3u. Crenenpb quccounanu. CUiibHbIE
U c1a0bIe DJIEKTPOTUTHI.

Peaxiiuu nonnoro ooMena. Y cioBus

PackpbIBaTh CMBICI U3y4aeMbIX TOHATHH,
a TaK>K€ CMBICJI TEOPUU
AJIEKTPOJIUTUYECKOMN TUCCOLUALUN.
OOBSICHATH IPUYMUHBI
3JIEKTPONPOBOJHOCTH BOJHBIX PACTBOPOB
BEIIIECTB, Pa3nyaTh CJIa0bIC U CHIIHHBIC
BJIEKTPOJIUTBHI.

CocCTaBIITh ypaBHEHUS TACCOLUALINHT
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MPOTEKAHUS peaKUuii HOHHOTO OOMEHa,
MOJIHBIE ¥ COKPAIIEHHBIE HOHHBIE
ypaBHeHUs peakiuii. CBOCTBa KUCIIOT,
OCHOBAHHMU U COJIEH B CBETE
IPeICTaBICHUN 00 PJEKTPOIUTUYECKON
auccormanui. KauecTBeHHbIE peakiiuu
Ha WoHBI. [loHsATHE O THApPOIU3E CONEN.
Xumuueckuii IKCnepumenm:
Jlemoucmpayuu.

HccnenoBanne 351eKTPOIPOBOTHOCTH
pPacTBOPOB BEIIECTB, IIpoLecca
TVCCOIUAIIIH KUCIIOT, IIEI0YeH

U coJjiei (BO3MOKHO MCTIOJIb30BaHUE
BUJICOMATEPUAJIOB).

OnbITH, WILTIOCTPUPYIOIINE MPU3HAKH
IPOTEKaHUs peakIMil HOHHOTO OOMeHa
(oOpa3zoBaHue ocajKa, BblIEICHHE T'a3a,
00pa3oBaHUE BO/IbI).

Pacnio3HaBanue HEOPraHMYECKHUX
BEIIECTB C TTOMOIIBIO Ka4eCTBEHHBIX
pPEaKUMI1 HA UOHBI.

Jlabopamopmuwiti onvim:

W3ydenne mpu3HaKoOB MPOTEKAHUS
peaxkiuu HOHHOTo 0OMeHa B pacTBOpax
AJIEKTPOJIUTOB (¢ 00pa30BaHUEM OCAIKA,
BbIJIEJICHHEM T'a3a, 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
CBOICTBA BEIIECTB PA3JIMYHBIX KIACCOB
Ha OCHOBE TEOPHUU AJIEKTPOJIUTHIECKON
JIMCCOIMAIINN; TIOJITBEPK1aTh CBOMCTBA
MIpUMEpPaMH MOJICKYJISIPHBIX U HOHHBIX
YPAaBHEHUU XUMUUYECKUX PEAKLIUH.
Pemiars sKkcriepuMeHTAIbHBIE 3aa4H

10 TEME.

[InaHupoBaTh U OCYIIECTBIISITH

Ha MPAKTUKE XUMHYECKHUE
AKCIIEPUMEHTHI, POBOUTH HAOIIOICHUSI,
JienaTh BBIBOJIBI IO pe3yJibTaTam
AKCIEPUMEHTA MPU MPOBEICHUH
Ja00PATOPHBIX OMBITOB U MPAKTUYECKUX
paborT.

CrnenoBaTh npaBuiiaM 0€30M1acHOMN
paboThI B 1a0OPATOPUM NTPU
MCIIOJB30BaHUN XUMUYECKOU MOCYAbI U
000opynoBaHUs.

[TpoBOAUTH BHIYUCIEHUS 10 XUMUYECKUM
YPaBHEHUSIM.

VYyacTBOBaTh B COBMECTHOM paboTe
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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
UCTOYHUKOB UH(POpPMAIUH, B TOM UUCIE
HNnTepnera

Uroro no pazneny

17

Pa3znen 2. HeMeTa/ls1bl M MX COeTMHEHHUS

2.1 | Obmas 4
XapaKTepUCTUKA
XUMHYECKHX
3JIEMEHTOB
VIIA-rpynist.
I"anmorensl

OO0m1as xapakTepuUCTUKa rajJOTreHOB.
Oc00EeHHOCTH CTPOCHHUS AaTOMOB,
XapaKTEPHbIC CTETICHU OKUCIICHMUS.
CrtpoeHue 1 pu3nUecKue CBOMCTBA
MIPOCTBIX BEIIECTB — FAJIOTCHOB.
XUMHAYECKHE CBOMCTBA HA IPUMEPE
xJiopa (B3auMO/ICICTBUE ¢ METaJIJIaMU,
HEMeTaJUIaMH, IeJI0YaMu).
XnopoBogopoa. CossiHast KUCJIOTA,
XMMHUYECKUE CBOMCTBA, MOJIyYEHHE,
IpuMeHeHue. JlerncTBue xaopa u
XJIOPOBOJIOPOJIa HA OPTraHU3M YEJIOBEKA.
Baxueimme xJ10puibl ¥ UX HAXO0KICHUAE
B MIPUPOJIE.

Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu:

OnbIThI, OTpaxaromue Gu3n4ecKue u
XHMHUYECKHE CBONCTBA rAJIOTEHOB U UX
COeMHEHUH (BO3MOKHO MCITOJIb30BAHUE

OOBsICHATH O0ITHE 3aKOHOMEPHOCTHU

B U3MCHCHHUH CBOMCTB HEMETAJIJIOB U UX
COCJIMHEHUI B MpeJIesiax MajbIxX
MIEPUOJIOB U TJIABHBIX MOTPYII
[lepuonuyueckoi CUCTEMbI XUMUYECKHUX
AJIEMEHTOB C YYETOM CTPOCHUS X
aTOMOB.

Xapaktepu3oBaTh GU3NUECKHUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
raJIOTeHOB (Ha IPUMEPE XJI0pa) U
CJIOKHBIX BEIIECTB (XJIOPOBOOPO/IA,
XJIOpUJIa HATPHs), CIOCOOBI UX
MOJIy4eHUS], IPUMEHEHUE U 3HAUCHHE

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

Ha TIPAKTUKE XUMUYIECKUE
HKCIIEPUMEHTHI, POBOIUTH HAOIIOACHHS,
JIeaTh BBIBOJIBI IO pE3ybTaTam
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BUJICOMATEPUAJIOB).

O3HakoMIIeHHE ¢ 00pa3IaMu XJIOPUIOB
(raJmoreHu0B).

JlabopamopHhuwiii onvim:

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

lIpaxmuueckas paboma

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

Boruucnenus:

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

AKCIIEPUMEHTA TP MPOBEIACHUHU
71a00pPATOPHBIX OTBITOB M MPAKTHIECKUX
pabor.

CrnenoBaTh nmpaBuiiaM 0€30MMacHON
paboThI B 1abopaTopuu

MIPY UCTIOTH30BAHUN XHMHYECKOM
MOCY/IbI U 000PYI0BAHUS.

BricTpanBaTh pa3BépHYyTHIEC MUCHMEHHBIC
U YCTHBIE OTBETHI C OTIOPOI

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

2.2

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

OO0m1as xapakTepUCTUKa FJIEMEHTOB
VIA-rpynnsl. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€PHbIE CTEIICHU
OKHUCJICHHS.

CrpoeHnue u puznueckre CBOMCTBA
MPOCTBIX BEILIECTB — KUCIOPOJA U CEPBI.
AJIOTpOIHBIE MOAU(PUKAITUN KUCIIOPOIa
U cepbl. XUMUYECKHE CBOMCTBA CEPHI.
CepoBo10po/1, CTpOeHHE, PU3NUECKUE U
XAMUYECKUE CBOMCTBA.

OKcubl cepbl Kak MpeICTaBUTENN
KHCJIOTHBIX OKCHJIOB.

Cepnas kucnota, pusndeckue u
XHMHYECKHE CBOMCTBA (00IIHe Kak

OOBICHATH O0ITME 3aKOHOMEPHOCTHU

B U3MEHEHHUU CBOMCTB 3JIEMEHTOB
VIA-rpynmnsl 1 UX COEAUHEHUN C YYETOM
CTPOEHUS UX aTOMOB.
Xapaktepu3oBaTh GU3NUECKHUE U
XUMHUYECKUE CBOMCTBA TPOCTOTO
BEIIECTBA CEPHI U €€ COCTMHECHUN
(cepoBOAOPOIA, OKCUAOB CEPBI, CEPHOI
KHCIIOTBI, CyJIb(aToB), CITOCOOBI X
MOJTyYCHUS], IPUMECHEHHUE 1 3HAUCHHE

B MIPUPO/IE U )KU3HU YEIIOBEKA.
Onpenenars HaTUYKE CyIb()aT-nHOHOB
B pacTBOpE.

OOBIICHATH CYITHOCTh KOJIOTHUYECKUX
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MPEJCTABUTEIS KJIacca KUCIOT U
crienuduyeckue). XMMUIECKHUE PEaKIlny,
JIeXKaIlKe B OCHOBE MTPOMBIIIJIEHHOTO
croco0a MoJy4YeHHs CEPHON KUCIIOTBHI.
[Ipumenenue. Conu cepHOM KHCIIOTHI,
KadeCTBEHHAs PeaKIus Ha CyIb(haT-uoH.
Haxoxnenue cepol U €€ COeIMHEHUN

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

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3HakoMIIeHHE ¢ 00pa3liaMu Cepbl U €€
CcOeMHEHUSIMU (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
HaGnronenue nporecca 00yrivBaHus
caxapa noJi IeCTBUEM
KOHILIEHTPUPOBAHHOM CEPHOMN KUCIIOTHI.
JlabopamopHvie onvimoi:

N3yuenne XMuMHYECKUX CBOMCTB
pa30aBICHHON CEPHON KUCIIOTHI.
[IpoBeneHne kaueCTBEHHOM peakuu Ha
cylb(aT-uoH U HAOII0ICHUE MpU3HaKa
€€ NMPOTEKaHUS

po0JieM, CBSI3aHHBIX C epepadboTKON
COCIMHEHUN CEPBI.

[InaHupoBaTh U OCYIIECTBIISITH

Ha MPAKTUKE XUMHYECKUE
HKCIIEPUMEHTHI, TPOBOIUTH HAOIIOICHHSI,
JenaTh BBIBOJIbI MO PE3YJIbTaTaM
AKCIIEPUMEHTA.

CrnenoBath npaBuiiaM 0e301MacHON
paboThI B 1abOpaTopuu

MIPU UCIIOJIb30BAHUU XUMUYECKON
MOCY/IbI U 000PYI0BaHUSI.

[Tpou3BOANTE BHIYUCIICHUS

10 XUMHYECKHUM YPaBHECHUSIM.
Hcnonb30BaTh MpHU BHIITOJTHEHUN
y4eOHBIX 3aJaHUI TEKCThI YUYCOHHKA,
CIIPaBOYHBIE MaTEpPHUAIbI
(ITeproguveckyro CUCTEMY XUMHUYECKHX
sanemenToB /. 1. MenneneeBa, Tabnuiy
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHUU U
COJIEH B BOJE, DJIEKTPOXUMHUYECKUN Pl
HaIpsHKEHUN METaIOB).

Hcnonb30BaTh MpHU BHIMOJIHEHUH
y4eOHBIX 3aJJaHUM U B MPOIIECCe
HCCIIeIOBATENbCKOM eI TETbHOCTH
Hay4YHO-TIOMYJISIPHYIO JTUTEPATYPY
XUMHYECKOTO COJIEPKaHHUsI, CIIPABOYHBIE
Marepualibl, pecypcosl IHTEpHETA




denepanbHas padovas nporpamma | Xumus. 8-9 kinaccel (0a30BbIil ypOBEHB)

2.3

Obmas
XapaKTepUCTUKa
XUMUYICCKUX
AJIEMEHTOB
VA-rpynmnsi.

A3ot, hocdop u ux
COCTMHCHHUS

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

A30T, pacpocTpaHeHHe B IPUPOJIE,
bu3nuecKre U XMMUYECKUE CBOMCTBA.
Kpyrosopor a3ora B npupoze.
AMMHaK, ero (U3NYEeCKUEe U XUMUUYECKHE
CBOWCTBA, MOJIyYEHUE U TPUMEHECHHUE.
Conu ammonus, ux (GU3NIECKUE U
XUMHYECKUE CBOMCTBA, TPUMEHECHHUE.
KauecTBeHHas peakiiyisi Ha HOHBI
aMMOHHMSI.

A30THasl KUCIOTA, €€ MOJTyYCHHE,
bu3nYecKre U XUMUUECKHE CBOMCTBA
(o0mIue Kak MmpeacTaBUTEINs Kiacca
KHUCJIOT U crieniupuueckue).
Hcnonb3oBaHre HUTPATOB U COJEH
aMMOHHSI B KQU€CTBE MUHEPAIbHBIX
yno0peHuil. XUMUYECKOE 3arpsi3HEHHE
OKPYKarOIIEHU CPEIbl COCTUHECHUSAMUA
a30Ta (KUCIIOTHBIE T0KIH, 3arPsI3HEHUE
BO3/1yXa, TOYBBI U BOJIOEMOB).
docdop, amnoTpomnHbie MOAUPUKAIIAN
docdopa, hpU3nIECKre 1 XUMUICCKHE
coiictBa. Okcup pocdopa (V) u
docdhopHas kuciaora, 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
azota u ¢ocdopa U X COeTUHECHU N
(ammmaka, coJieit aMMOHUS, a30THON
KHCJIOTBI, HUTPATOB, okcuna docdopa (V)
u dhochopHoi KUCIOTHI, (hochaToB),
CIIOCOOBI UX TOJYYEHHUsI, MIPUMEHEHUE U
3HAYCHHE B MMPUPOJIC U )KU3HU YEIIOBEKA.
Omnpenensatb HOHBI aMMOHUA U (hocdat-
HWOHBI B PACTBODE.

OOBIICHATD CYIIHOCTh IKOJIOTMUYECKUX
po0JIeM, CBSI3aHHBIX ¢ HAXOXKICHHEM
coelMHeHUi a3ota u ochopa

B OKpY2Karolleu cpele.

[TnarupoBaTh U OCYIIECTBISTH

Ha TIPAKTUKE XUMUYECKUE
HKCIIEPUMEHTBHI, MPOBOAUTH HAOIIOICHNUS,
JIeIaTh BBIBOJIBI 11O pe3yIbTaTaM
AKCIIEPUMEHTA TP MPOBEJCHUU
71a00PATOPHBIX OTBITOB M MPAKTUYECKOU
paboTHI.

CrnenoBath npaBuiiam 0e30MacHOM
paboThI B 1abopaTopun
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XMMHUYECKUE CBOMCTBA, MOJIyYCHHUE.
Hcnonb3oBanue ¢pocdaToB B KauecTBE
MUHEPATBHBIX yI00pEHUIA.
Xumuyeckuii IKcnepumenm:
Jlemoncmpayuu:

O3HakoMJIeHHE C PU3UIECKIMHU
CBOMCTBaMH a30Ta, Gocdopa

1 UX COCIMHEHUM (BO3MOKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
O3znakomiieHue ¢ o0pa3iiaMu a30THBIX U
(dochopHbIX yaoOpeHuil.

[Tonyuenue, cobupanue, pacrno3HaBaHUE
Y U3YUYEHHE CBOICTB aMMHAaKa.
BzaumonencTBre KOHIEHTPUPOBAHHOM
A30THOM KUCJIOTHI C MEJIbIO (BO3MOXKHO
MCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
JlabopamopHvie onvimol:

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

Ne 3: Tlony4yenne ammuaka, u3yueHue
€ro CBOMCTB.

Buiyucnenus:

110 YPaBHEHUSAM XUMUYCCKUX PEAKIIHM

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

110 XUMUYECKUM YPABHEHUSIM.
Hcnonp30Bath Npyu BHITOTHEHUN
yueOHBIX 3aJJaHUI TEKCThI yueOHUKa,
CIpaBOYHBIC 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
KPEMHUU, U UX
COCIMHEHUS

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

VYriepoa, asioTponHble MOAU(PUKALINH,
pacnpocTpaHeHue B IPUPOJIE,
bu3NYecKue 1 XUMUYECKHE CBOWCTBA.
Ancopbrmust. KpyroBopot yriieposaa

B IIPUPO/IE.

Oxkcupel yriieposa, ux Gpuznueckue u
XMMHUYECKUE CBOWCTBA, IEUCTBUE

Ha KUBbIC OPTaHU3MBI, ITOJTYUYECHHUE U
IIPUMEHEHUE. DKOJIOTUYECKUE
Mpo0JIeMbI, CBSI3AHHBIE C OKCUIIOM
yriepona (1V), runotesa riro0aabHOTO
MOTEIJICHUS KJIMMaTa, TapHUKOBBII
addexr.

VYronbHast KUCIOTA U €€ COJU, UX
dbu3nYecKre U XUMHUUYECKUE CBONCTBA,
MOJIyYEHUE U IPUMEHEHUE.
KauectBenHnas peakiusi Ha KapOOHAT-
noHbI. Mcnonb3oBanue kapOOHATOB

B OBITY, MEJIUIIUHE, TPOMBIIIICHHOCTH U
CEJIbCKOM XO35IUCTBE.
[TepBoHaYaIbHBIC TOHATHS

00 OpraHMYEeCcKUX BEIIEeCTBaX Kak

0 COEJIMHEHMSIX YIiepojia (MeTaH, ATaH,

OOBsCHATH 00IITHE 3aKOHOMEPHOCTH

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

XapakTepu3oBaTh (U3UIECKHUE U
XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB
yriiepoja U KpeMHHS U UX COCTUHCHU I
(OKCHIOB yTiIepoaa, YroJbHOU KUCIOTHI,
KapOOHATOB, OKCHAa KPEMHUSI,
KPEMHHUEBOW KUCJIOTHI, CHJIUKATOR),
CIOCOOBI UX MOJYYEHUsI, IPUMEHECHUE U
3HAYEHHE B IPUPOJIC U )KMU3HU YEJIOBEKA.
OOBSACHITH TPUIHMHHO-CJICICTBEHHYIO
CBSI3b: CTPOEHHUE BEIIECTBA — CBOMCTBA
— MPUMEHEHHE — Ha MpUMepax
COEIMHEHNH YIIIEpOJa U KPEMHHUS.
Onpenensate kKapOOHAT- U CHIIMKAT-UOHBI
B pacTBOpE.

OOBSACHSTH CYIIIHOCTh 9KOJIOTUYECKUX
po0JIeM, CBSI3aHHBIX C HAXO0XICHUEM
YIJIEKUCIIOTO Ta3a B OKPYKAKOIIEH Cpeie.
[TonTBepkaaTh 0COOEHHOCTH COCTaBa
OPTraHUYECKHUX BEIIIECTB MPUMEPaAMH
MPOCTBIX COEAUHEHUM (METaH, dTaH,
ATUJICH, alleTUJICH, 3TaHOJI, TJIUIIEPUH,
YKCYCHasi KHCJIOTa), B3aUMOCBSI3b
HEOPTraHMYECKUX COCIMHEHUHN yriaepoaa u




denepanbHas padovas nporpamma | Xumus. 8-9 kinaccel (0a30BbIil ypOBEHB)

STHUJIEH, allE€TUJIEH, ITAHOJ, TJIULEPUH,
YKCYCHAasi KHCJIOTA).

[IpupoaHbIE UCTOYHUKHU YTIIEBOAOPOIOB
(yromb, MpUpOAHBIH ra3, HeTh),
MPOJYKTHI UX NepepadoTKH (OCH3UH),
UX POJIb B OBITY U IPOMBIIIJIEHHOCTH.
[ToHsiTHE O OMONOTMYECKHU BaXKHBIX
BEIIECTBAX: )KUpax, OeJIKax, yrieBoaax —
Y UX POJIH B KU3HU YEIIOBEKA.
MatepuanabHO€ €TUHCTBO OPIraHUYECKUX
Y HEOPTaHUYECKUX COECTUHEHUH.
Kpemuuii, ero pusnueckue u
XUMHUYECKHE CBOWCTBA, MOJIYYCHHUE U
npuMmenenre. CoeTnHeHus] KPeMHHUS

B nipupoje. O0mue npecTaBIeHus

006 okcuze kpemuus (1V) u kpeMHUEBOM
KHCJIOTE.

CunmkaTsl, UX UCTIOJIH30BAaHHUE B OBITY,
MEAMILIMHE, TPOMBIIUIEHHOCTH.
Baxxnelmue cCTpoUTeIbHbIE MaTEPUAIBI:
KepaMuKa, CTEeKJIO, IEMEHT, OETOH,
x)emne300eToH. [Ipo6iaembl 6e3o0macHOro
MCTIONb30BaHUS CTPOUTEIBHBIX
MaTepuasoB B IOBCEIHEBHO KU3HU.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:
Mojienu KpUCTAIITMYECKUX PEIIETOK

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

B OBITY U IPOMBIIIIJICHHOCTH.

[IpoBOIUTH BEIYMCIICHHUS 110 YPABHEHUSIM
XUMHUYECKUX PEaKIIUH.

[InarupoBaTh U OCYIIECTBIISTH

Ha TIPAKTUKE XUMUICCKUC
AKCIIEPUMEHTHI, IIPOBOJINTH HAOIOICHNS,
JIeaTh BBIBOJIBI 11O pe3yIbTaTaM
AKCIIEPUMEHTA TIPH MPOBEICHUHT
71a00paTOPHBIX OMBITOB M MPAKTHIECKUX
pabor.

CrnenoBathb mpaBuiiaM 0€30MacHOM
paboThI B 1abOpaTopuu

MIPH UCTIOIH30BAHUN XUMHUYECKOM
MOCYy/ibl U 000pYAOBAHUS.

Hcronp30BaTh P BHIMTOJTHEHUT
y4eOHBIX 3aJaHUI TEKCThI YUCOHHKA,
CIIPaBOYHBIC MATEPHUAITBI
(ITeproguveckyro CUCTEMY XUMHUYECKHIX
anemenToB /. 1. Menneneesa, Tabnuiry
PacCTBOPUMOCTH KUCIIOT, OCHOBAHUN U
coJiel B BOJIE, DJICKTPOXUMUYECKHUM PsiJT
HaIpsHKEHUN METAILIIOB)
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anmasa, rpadura, QpysepeHa.
O3HaKOMIIEHHE C MPOLIECCOM aJICOPOLIUU
PacTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIM YTJIEM U yCTPONUCTBOM
MPOTUBOTA3A.

O3HakoOMIIEHHE C TPOAYKLIHEH
CUJIMKATHOMN MPOMBIIIIICHHOCTH
(Buneomarepuainsl: CuIHKaTHAS
IPOMBIIIIEHHOCTH ).

Mogjenu MoJIeKy OpraHUYeCKUX
BELLECTB.

JlabopamopHhbwiti onvim:

[Tony4yenue, cobupanue, pacro3HaBaHUE
Y U3YYEHHUE CBOMCTB YIJIEKUCIIOIO ra3a.
[IpoBeneHne Ka4YECTBEHHBIX PEAKIIHiA

Ha KapOOHAT U CUJIUKAT-UOHBI U
W3YYCHHUE MPU3HAKOB X IPOTECKAHMS.
Ipaxmuueckue pabomol:

Ne 4. Tlonyuenue yriaekucioro rasa,
W3yYE€HUE €Tr0 CBOWCTB.

Ne 5. Pemienue skCriepuMEHTAIBHBIX
3ana4 no teMe «BaxkHeilre HeMeTaIbl
U X COCTUHEHUS

Boruucnenus:

M0 YPaBHEHUSIM XUMUYECKUX PEaAKITHi

Utoro no pazneny 25
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Pa3nen 3. MeTa/l1bl H UX coeaAnHCHUA

3.1

OO01me cBoMCcTBa
METAJIOB

4

OO6mrast xapaKTepUCTHKA XUMUIECKUX
AJIEMEHTOB — METAJJIOB HA OCHOBAHUU UX
noJsioxkeHus B [lepuonnueckoit cucteme
XUMUYECKHUX 3JIEMEHTOB

J.1. MenaeneeBa u CTpOCHUS AaTOMOB.
Crtpoenue meTaiioB. Metanueckas
CBSI3b M METAJIMYECKas
KPUCTAJJINYECKAsl pELIETKA.
DIIEKTPOXUMHYECKUN PsIJT HANIPSIKEHUI
MeTaIOB. DU3UYECKUE U XUMUYECKUE
cBolcTBa MeTayuioB. O0mIMe cnocoobl
noxyyeHus metauioB. [lonsTue

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

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OO6pasupl METAJIJIOB U CIJIABOB.
N3ydenue pe3ynbTaToB KOPPO3UU
METaNIOB (BO3MOKHO MCIOJIb30BAHKE
BUJICOMATEPUAJIOB).

Jlabopamophvie onvimol:
O3HakomIIeHHE ¢ 00pa3liaMyu METaIOB U
CIUTaBOB, UX (PU3MUECKHUMH CBOMCTBAMHU.

PackpbIBaTh CMBICH N3y4aeMbIX HOHATHIA
Y IPUMEHSITh 3TU MOHSTHUS NIPU ONTUCAHUU
CBOWCTB BEILIECTB U UX ITPEBPALLECHUN.
OOBsACHATH 00IIHE 3aKOHOMEPHOCTH

B U3MEHEHHMH CBOMCTB 3JIEMEHTOB-
METAJJIOB U UX COEMHEHNUM C YUETOM
CTPOCHUS UX aTOMOB.

XapakTepuszoBaTh CTPOSHHUE METAJLJIOB,
o01me GU3NIeCKUe U XUMHIECKHE
CBOMCTBA METAJLJIOB.

XapakTepu3oBaTh 00ITHEe CTIOCOObI
MOJTYYEHHUSI METAJIOB.

OnuceiBaTh CIIOCOOBI 3aIIUTH METAJIIOB
OT KOPPO3HH.

CrnenoBath npaBuiaM 0€30MacHOM
paboThI B 1abopaTopuu npu
MCTMOJIb30BaHWU XUMHUYECKOM MOCY bl U
000pyIOBaHUS.

[Ipon3BOAUTH BHIUUCICHUS

110 YpaBHEHUAM XUMHUUYECKUX PEAKIIUH,
€CJIM OJIMH U3 PEareHTOB COACPIKUT
MIPHUMECH.

VYuyacTBOBaTh B COBMECTHOM paboTe

B [1ape WJIU TPYIIIIE.

Hcnonb30BaTh IPHU BHITIOJIHEHUHT
y4eOHBIX 33JIaHUN TEKCThI yYeOHUKA,
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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

Baxnenmune
METAJUIbI U UX
COEeIMHEHUSA

16

[IlenouHbIe METAJIIBI: TTOJIOKEHUE

B [leproandeckoil cucremMe XuMHIECKUX
snemeHTOB .M. MenaeneeBa, cTpoeHHe
UX aTOMOB, HAaX0XJICHUE B PUPO/IE.
DU3NYECKUE U XMMUYECKHUE CBOMCTBA
(Ha mpuMepe HaTpud U Kaius). OKcHuibl
Y TUJPOKCHUJIBI HATPUS U KaJIUSL.
[IpriMeHeHuE MIETOYHBIX METAIIIOB U UX
COECINHEHUH.

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

JI.. MenpaeneeBa, CTpOCHUE UX ATOMOB,
HaxO0XJeHHUE B npupojie. Pusndeckue u
XHMHYECKHE CBOMCTBA MarHus U
Kanelua. Baxxaeiimue coequHeHUs
KaJbIUsl (OKCH/I, TUIPOKCHI, COJIN).
JKECTKOCTh BOAEI U CLIOCOOEI €6
yCTpaHEHUS.

AJTIOMUHUIN: TTOJ0KEHUE

B [lepronyeckol cUCTeME XUMUYECKUX

OOBACHATH 00LIME 3aKOHOMEPHOCTH

B U3MCHCHUH CBOMCTB 3JIEMEHTOB-
METaJJIOB U MX COCIMHEHUM B IPyIIax

C Y4ETOM CTPOEHUS UX aTOMOB.
XapakTepusoBaTh (HU3NUECKUE U
XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
METaJUIOB U UX COSTUHEHUH (OKCHIOB,
TUIPOKCHUIIOB, COJICH), CITOCOOBI UX
MOJTYYCHUS, IPUMCHCHIE W 3HAUCHHC

B TIPUPOJIE M )KU3HU YETIOBEKA.
VYcranaBnmmBaTh NPUYUHHO-
CJIEICTBEHHYIO CBSI3b: CTPOCHHE
BEII[ECTBA — CBOWCTBA — MPUMEHEHHE —
Ha TIPUMEpax U3yuyaeMbIX BEIIECTB.
Pacno3HaBaTh ¢ MOMOIIBIO KAYECTBEHHBIX
peaKIuii HOHBI METAJIJIOB: MarHus,
KaJIbIUs, aTIOMUHNS, IUHKa, sxene3a (1)
u xenesa (1), menu (11).

Jloka3biBaTh aMQOTEPHBIN XapakTep
OKCHJIOB M TUJPOKCHJIOB ATFOMUHUS U
IIUHKA.
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anemeHToB JI.W. MeHeneeBa, ctpoeHne
aToMa, HaXO0XJICHUE B IPUPO/IE.
DU3NYECKHUE U XUMUYECKUE CBOMCTBA
amroMuHUSA. AM(POTEpHBIC CBOMCTBA
OKCHJa ¥ TUAPOKCHIA AITFOMUHUSL.
Keneso: nonoxenue B [lepunonnueckoit
CHUCTEME XUMHUYECKUX JIEMEHTOB

JI.1. MenneneeBa, CTpOEHHUE aTOMa,
HaxoieHue B npupojae. dusnyeckue u
XUMUYECKUE CBOUCTBA kene3a. OKCUIpbI,
ruapokcuabl u conu skenesa (1) u sxenesa
(I1I), nx cocraB, CBOICTBA U MOJTyYCHUE.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Oco6eHHOCTH B3aUMOJICHCTBUSI OKCUJIA
KJIBIIUSL U HATPUS C BOJOM (BO3ZMOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
OkpalmBaHue MJIaMEHH HOHAMU HaTpHs,
KQJIAS ¥ KalbLKsl (BO3MOYKHO
WCIIOJIb30BaHNE BHJICOMATEPHAIIOB)
HccnenoBanne cBOMCTB KECTKOU BOJEI.
[Iponecc ropenus xene3a B KUCIOPOIE
(BO3MOXXHO HCITOJIb30BAHHUE
BHJICOMATEpUAIOB).

Jlabopamophvie onvimoi.:

IIpoBeneHne KauyeCTBEHHBIX peakIuii
Ha MOHBI (MarHus, KaJIbIMs, AJTFOMUHUSI,

[InanupoBaTh U OCYIIECTBIATh

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

CrenoBaTh IpaBuiIaM 0€3011aCHOM
paboThI B labopaTopuu

IIPY UCIIOJIB30BAaHUU XUMHYECKOU
NoCy/ibl U 000PYyIOBaHUS.

[Ipou3BOAUTE BBIYKCIECHUS

10 XUMUYECKUM YPABHEHHSIM.
VYyacTBOBaTh B COBMECTHOM paboTe

B IIape WU IpymIe.

BricTpauBath pa3BépHyThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIOPOH

Ha UHQpOpMAIUIO U3 yUeOHHKA U
CIIPaBOYHBIX MATEPUAJIOB, TPAMOTHO
WCIIOJIb30BaTh U3YYEHHBIN OHATUNHBIN
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 YPAaBHEHUSAM XUMHUYECKHX PEAKIIUH,
€CJIU OJINH U3 PEareHTOB JIaH B U30BITKE
WJIU COJIEPKUT MPUMECH;

MAaCCOBOM JIOJIM BbIXO/a MPOJIYKTa
peakiuu

Hroro o paznemny 20

Paznen 4. Xumusi 1 oOKpy:Kamias cpeaa

4.1

XuMus " 3
OKpY’Karomias cpea

BemecTsa n MaTtepuansl B IOBCEAHEBHON
KW3HU YenoBeka. bezomacHoe
UCIIOJIb30BAHUE BEUIECTB U XUMHYECKUX
peakuuii B ObITy. [lepBas nomosb npu
XUMHUYECKUX 0XKOTax U OTPABJICHUSIX.
XHUMHUYECKOE 3arps3HEHNE OKPYKAKOLIEH
cpenasl (mpeaesbHas JoMyCcTUMas

XapakTepu3oBaTh POJIb XUMUH

B pa3nUYHBIX cepax AesTeTbHOCTH
JIFOJIe, OCHOBHBIE BEIIeCTBA U
MaTepualbl, IPUMEHSIEMbIC B )KU3HU
COBPEMEHHOT0 YEJIOBEKA.

OOBACHATD yCIOBUS O€30I1aCHOTO
WCIIOJIb30BaHUs BEIIECTB M XUMUYECKHUX
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KOHIICHTpAITUs BEmecTB. Poiib Xumun

B PEIICHUU SKOJIOTHYECKUX MTPOOIIEeM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

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

peakuuii B ObITY.

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

YMeTh 0Ka3bIBaTh NEPBYIO IOMOIIIb

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

Wroro mo pazgeny: 3
PezepBHOE Bpemsi 3
OBIIEE YNCJIO YACOB 68

I10 TTPOT'PAMME
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