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OdenepanpHas paboyas mporpaMma 1Mo ydeOHOMY MpeaMeTy «XuMus» (0a30BbIi
ypoBeHb) (mpenmeTHass o0nacTb «EcTecTBeHHO-HayuyHbIE MPEIMEThI») BKIIOYAET
MOSICHUTENBHYIO 3aIMCKY, COJIepKaHue 00y4YeHUs, INIAaHUPYEMbI€ PE3YJIbTaThl OCBOCHUS
MPOTPAMMBI 110 XUMHH, TEMATHIECKOE TIJIAHUPOBAHHE.

[TosicHuTenpHast 3amMcKa OTpakaeT OOIIMe LeMd W 3aJayd HU3y4YeHUsS XUMUH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX MPEANOCHIOK K €€ U3YYEHHUI0 OOyYarolIMMUCH,
MECTO B CTPYKType Yy4eOHOro IJlaHa, a TaKXe MOAXOAbl K OTOOpY COJiepXaHusl,
K OIPEICNICHHUIO IAHUPYEMBIX Pe3yJIbTaTOB.

Conepxanue 0Oy4deHHUsI PACKpbIBA€T COJEpKaTelIbHbIE JIMHUHM, KOTOPBIC
npemiaratoTes s 00s13aTeIbHOr0 U3y4eHHUs! B KaXJAOM KJacce Ha YPOBHE OCHOBHOTO
oO1ero oOGpazoBaHuUsl.

[InanupyeMble pe3ynbTaThl OCBOCHHUS MPOTPAMMBI 10 XHMHH BKIIOYAIOT
JUYHOCTHBIE, METaIllpeAMETHBIE PE3yJIbTaThl 3a BECh IMEpPUOJ OOY4YEHHUS Ha YpPOBHE
OCHOBHOT'O 00I1IeT0 00pa3oBaHUsl, a TaKXKe MPEIMETHBIC JTOCTHKEHHUS O00y4aromierocs
3a KaXJIbIil TOJ] OOy4EHHS.

HOACHHUTEJIBHASA 3AIITMCKA

[IporpaMMa mo XMMUU Ha YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHMs COCTaBJICHA
Ha OCHOBE TpeOOBaHMU K pe3yJibTaTaM OCBOCHHS OCHOBHON 00pa3oBaTENbHOU
porpaMmMbl OCHOBHOTO 00miero oOpaszoBanus, mnpeactaBieHHbix B DPI'OC 00O,
a Takke Ha OCHOBe (enepanbHOW paldouell MporpamMMmbl BOCHHUTAHUA U C YUETOM
KOHLEMLMKA TpenojaBaHus y4yeOHOro mpeaMera «XuMUsS» B 00pa30oBaTeIbHBIX
opranuzanuax Poccuiickon denepanuu.

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

[IporpamMma 1o XxuMuu Ja€T NpeACTABICHUE O LIENAX, 00IIEeH CTpaTeruu 00y4YeHus,
BOCIIUTAHUS W  pa3BUTHS  OOydYalOIIMXCS CpPEACTBAaMU  y4eOHOro MpeaMeTa,
yCTaHaBJIMBAaET  00s3aTeIbHOE  MPEIMETHOE  COAEp)KaHue,  MNpPeayCcMaTpUBAET
pacnpezesieHue ero 1o KiaccaM U CTPYKTYpUPOBAaHUE I10 pa3/iesiaM U TEMaM [IPOrpaMMBI
N0 XUMHUHU, ONpeNeNsieT KOJMYECTBEHHbIE M KAueCTBEHHbIE XapaKTEPUCTUKH
COJIep)KaHMsl, PEKOMEHJIYEMYIO TOCIEIOBATENIbHOCTh HW3YYEHUS XHUMHH C Y4ETOM
MEXMPEAMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOro mpoliecca,
BO3PACTHBIX OCOOEHHOCTEW OOYy4YalolMXCs, OMpeAessieT BO3MOXKHOCTH  IpeaMeTa
JUTSL peanu3anud TpeOOBaHWU K pPe3ysibTaTaM OCBOCHHUS OCHOBHON 0Opa3oBaTEIbHOM
mporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs, a Takke TpeOOBaHMIA
K pe3yibTaraM OOy4YeHHs XMMHUU Ha YPOBHE LieJIed M3Yy4eHHs MpeaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TTO3HABATEIILHON ESITEIIbBHOCTH 00yYarOIIeTrocs M0 OCBOCHHUIO Y4eOHOTO
COJIEp KaHUS.



3HaHWE XHWMHH CIYXXUT OCHOBOM it (DOPMUPOBAHUS  MHUPOBO33PEHUS
oOy4Jaronierocsi, ero MnpeACcTaBiICHUl 0 MaTepUaIbHOM €IMHCTBE MHUpPA, BAXKHYIO POJIb
UTrparoT (GopMUpPYEMbIe XUMHUEH TNPENCTABICHUS O B3aUMOIIPEBPAIICHUSIX SHEPTrUU
U 00 DSBOJIONHMH BEIIECTB B TPHUPOJAE, O MYyTIX PEIICHHUs TJIOOATBHBIX MPOOIeM
YCTOMYMBOIO PAa3BUTHS YEJIOBEYECTBA — CBIPbEBOM, SHEPreTHUECKOW, MHIIEeBOU
1 DKOJIOTHYECKOM 0€30MacHOCTH, TPOOIIEM 3paBOOXPAHECHHUSI.

N3yuenne xumuu:

CIIOCOOCTBYET peasi3aIlii BO3MOXXHOCTEH MJIsi caMOpa3BUTHS M (HOPMHPOBAHUS
KYJbTYPBI JINYHOCTH, €€ 001IeH 1 (PYHKITMOHAIEHON TPaMOTHOCTH;

BHOCUT BKJaaA B (OPMHUPOBAHHE MBINUICHUS W TBOPYECKUX CIOCOOHOCTEH
OOydJarommxcs,  HaBBIKOB  HMX  CAMOCTOSITCIIBHOW  y4eOHOH  JESTEIbHOCTH,
DKCIIEPUMEHTAJIbHBIX W HCCIENOBATEIbCKUX  YMEHHMM,  HEOOXOJAMMBIX  Kak
B ITIOBCEIHEBHOM KU3HU, TaK U B MPO(PECCHOHATHLHOMN JeATebHOCTH;

3HAKOMUT CO CIIEIM(PUKON HAYYHOTO MBIIIUICHUS, 3aKJIaJIbIBA€T OCHOBBI 1I€JIOCTHOTO
B3IJISIIa HA €IUHCTBO MPUPOJLI U 4YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM 3TAlOM
B (DOpMHUPOBAHUM €CTECTBEHHOHAYYHOU TPAMOTHOCTH 00YYaIOIINXCS;

croco0CTBYET (hOPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIIEHUS K €CTECTBEHHO-HAYYHBIM
3HaHUSM, K MPUPOJIE, K YETOBEKY, BHOCUT CBOW BKJIAJl B IKOJOTHUYECKOE 00pa3oBaHueE
oOydJarommxcs.

JlanHple HampaBiieHHd B OOYYEHMM XHMHHM OOECIEUUBAIOTCS CHEHU(DUKOM
coJiep>KaHusl yueOHOTro peAMETa, KOTOPBINA SBISETCS NMEJarornuyecku aJarnTUPOBaHHBIM
oTpakeHHueM 0a30BOI HAYKM XUMHH HA ONIPEIEeTIEHHOM dTare e€ pa3BUTHS.

Kypc xumMun Ha ypoBHE OCHOBHOTO o0OIIero o0Opa3oBaHUs OPUEHTHUPOBAH
HAa OCBOCHHE OOYYArOUIUMHUCS CHCTEMbl IEPBOHAYAIBHBIX TOHSATHH XHUMHH, OCHOB
HEOPraHUYECKOM XUMHUHU U HEKOTOPBIX OTJEIbHBIX 3HAUMMBIX MOHSATHUNA OPraHUYECKOM
XUMUH.

CtpykTypa colepkaHusi MPOTpaMMbl MO XUMHH C(HOPMHUPOBAHA HA OCHOBE
CUCTEMHOT0 MoJixo/a K €€ nzydeHuro. CoaepkaHue CKIIaIbIBACTCS U3 CUCTEMbI TOHATHIA
O XMMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBbI MOHITUH O XUMHUUYECKOU pPEaKIIUH.
O6e 3T cucTeMbl CTPYKTYPHO OPraHU30BaHbI IO MPHUHIIMITY I[OCIEI0BATEILHOTO
Pa3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEJICTABICHUN PA3HOTO YPOBHSI:

aATOMHO - MOJICKYJISPHOTO YYEHHUS KaK OCHOBBI BCEIO €CTECTBO3HAHUS;

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

Y4YE€HUS O CTPOCHUHU aTOMa U XUMUYECKOU CBA3U;

peACTaBICHUN 00 PIEKTPOTUTUUECKON TUCCOLMAIINY BEIIECTB B PACTBOpax.

TeopeTnueckre 3HaHUS PACCMATPUBAIOTCS] HA OCHOBE SMITUPHUYECKH MOTYUYEHHBIX U
OCMBICJICHHBIX (DAKTOB, pa3BUBAIOTCS MOCJIEAOBATEILHO OT OJHOTO YPOBHS K APYromy,
BBITIOHSAA (PYHKIMM OOBSICHEHUS] W TPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U
BO3MO>KHOCTEN MPAKTUYECKOTO TPUMEHEHHUS U TOJIyYEHHUS N3y4aeMbIX BEIIECTB.



OcBoeHre mporpaMMbl M0 XUMHH CITOCOOCTBYET (POPMUPOBAHUIO MPEICTABICHUS
O XUMHMYECKOW COCTAaBIISIONIEH HAy4YHOM KapTUHBI MHpa B JIOTUKE €€ CHUCTEMHOU
MIPUPO/IbI, IECHHOCTHOIO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOJIaM MMO3HAHUS B HAYKE.
W3y4yenne XuMuy MPOUCXOAUT C TIPUBJICUCHUEM 3HAHUN M3 paHEe N3YUEHHBIX YICOHBIX
npeaMeToB: «Okpyxkaronmi Mupy», «buonorus. 5—7 knaccel» u «duznka. 7 Kinacc.

[Ipy u3yuyeHUM XUMHUU MPOUCXOIUT (HOPMUPOBAHME 3HAHMM OCHOB XHMHUYECKOM
HAayKl Kak O0O0JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOW EATEIIbHOCTH
YyelloBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTYphl. 3ajada y4yeOHOTro
npeaMera COCTOUT B (DOPMHUPOBAHUM CHUCTEMbl XMMHUYECKMX 3HAHUN — BaXKHEUIINX
(GakToB, MOHATHI, 3aKOHOB M TEOPETUYECKUX TMOJOKEHUM, JTOCTYMHBIX OOOOIICHHIA
MHPOBO33PEHUYECKOTO XapaKTepa, s3blKa HayKH, B MPUOOIIEHWN K HAYYHBIM METOJaM
MO3HAHUSI TPU H3YYCHUU BEIIECTB W XUMHUUYECKUX peakiuii, B (QOpMHUPOBAHUU
U Pa3BUTHM TO3HABATENIbHBIX YMEHUN U MX NMPUMEHEHUHM B Y4EOHO-TIO3HABATEIHHOUN
U y4eOHO-UCCIIEIOBATEIbCKOM  JIEATEIbHOCTH, OCBOCHMHM NIpaBWi 0€30IacHOro
oOpaIleHus C BEIIECTBaMHU B TOBCEIHEBHOM KU3HHU.

[Ipy W3yyeHUM XUMUM Ha YPOBHE OCHOBHOIO OOHIEro 0Opa30BaHUsl BAKHOE
3HaY€HUE MPUOOPENH TaKUE 1EeJIH, KaK:

dbopmupoBaHue WUHTEIJIEKTYaJIbHO pa3BUTON JIUYHOCTH, TOTOBOM
K €aM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITEIIbBHOMY TMPUHSITHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HM;

HaIlpaBJIECHHOCTh OOy4YEHHS Ha CHCTEMAaTHYECKOE MPUOOIIEHHE 00YyYaroluXcs
K CaMOCTOSATEJIbHOW TO3HABATEILHON NESITEIHbHOCTH, HAYyYHBIM METOJAaM IMO3HAHUA,
(bOpPMUPYIOITUM MOTHBAIIUIO M Pa3BUTHE CITIOCOOHOCTEH K XUMUU,

obecrieueHre yCciIoBUi, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YJaIONUMUCS OTIBITa
pa3HOOOpa3HOW JCSATENBHOCTH, TO3HAHUS W CAMOTO3HAHUS, KIIOYEBHIX HABBIKOB
(KITFOUEBBIX KOMIETEHIINM ), UMEIOITUX YHUBEPCATHLHOE 3HAUCHUE JJIs Pa3JIMUYHBIX BUJIOB
JeATEeIIbHOCTH;

dbopmupoBanue oOImIell PyHKIIMOHAIBHON M €CTeCTBEHHO-HAYYHOW TPaMOTHOCTH,
B TOM YHUCJIE YMEHUU OOBSICHSTH U OLICHUBATH SIBJICHUSI OKPYIKAIOIIEr0 MUPA, UCTIONb3YSI
3HAHUS W ONBIT, MOJYYECHHBIE NMPU W3YUYECHUH XUMHUH, NPUMEHATh MX MPU PELICHUU
po0seM B TOBCEAHEBHOM KU3HU U TPYAOBOU JIEATEILHOCTH;

dbopmupoBaHre y OOyYarOmMXCs TYMaHUCTHUUYECKHUX OTHOIICHUN, TOHUMaHUS
[IEHHOCTH XWUMHWYECKUX 3HAHUW 1 BBIPAOOTKH DKOJOTUYECKH II€JIeCO00pa3HOTOo
MOBEJICHUS B OBITY U TPYJAOBOM NIEITEIHHOCTH B LIEJSAX COXPAHEHUSI CBOETO 37]0POBbS U
OKPYKarUIEN MPUPOTHOU CPEbI;

pa3BUTHE MOTHUBALMM K  OOYYEHMIO, CIIOCOOHOCTEH K  CaMOKOHTPOJIIO
¥ CAaMOBOCTIMTAHUIO HA OCHOBE YCBOCHHUS OOIIIEUEIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUJIs U HATIPABICHHOCTH JAIbHEUIIIET0 00yUeHUSI.

OO61iee 4yuCI0 4YacoB, PEKOMEHJIOBAHHBIX JJIsi WM3yYeHHS XuUMUU, — 136 4acos:
B 8 KJ1acce — 68 JacoB (2 4aca B Hezlent0), B 9 kinacce — 68 yacoB (2 yaca B HEZIEIIO).



JUtst KaKJI0Tr0 Kjacca NpeayCMOTPEHO PE3EPBHOE yueOHOE BpEMsi, KOTOPOE MOKET
OBITh HCIOJIH30BAHO YYACTHUKAMU 00Pa30BaTEILHOTO MpoIlecca B Lesax popMupoBaHus
BapUATHUBHOMN COCTABJISIONICH cofep kaHusl KOHKPETHOM paboueit nporpamMmsl. [1pu aTom
oOs3aTenbHas (MHBapWAHTHASA) 4YacTh COJACpXKAHUS TPEaMeTa, YCTAaHOBJICHHAS
npuMepHON paboyeit mporpaMMoi, U BpeMsi, OTBOJIMMOE Ha €€ U3ydeHHe, TOJKHBI ObITh
COXPAaHEHBI ITOJTHOCTBIO.



COAEPKXAHUE OBYUYEHUASA

8 KNIACC

IlepBoHavajbHbIE XUMUYECKHE TOHATHSA

[Ipenmer xumun. Posib XuMHM B )KU3HU 4YEIIOBEKA. XUMUS B CUCTEME HayK. Tena u
BeniecTBa. Ousznueckre CBOMCTBA BEIIECTB. ArperartHoe coctosHue Bemects. [lonsTue
0 MeToJax Io3HaHus B xuMuH. Uucrteie BemecTBa M cMecu. CrocoObl pazjiesieHus
CMeEcCei.

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

Xumudeckas ¢dopmyna. BaleHTHOCTh aTOMOB XHMHMUYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BellecTB. OTHocuTelbHAsd aToMHas Macca. OTHOCHTEIbHAs
MOJIEKYJIApHas Macca. MaccoBast JOJIsl XUMUYECKOT0 3JIEMEHTA B COCUHEHUH.

KomnuectBo BemectBa. Monbs. MonsipHas macca. B3auMocBs3b KOJIMUECTBA, MACChI
W 4Yuclia CTPYKTYpPHBIX €AWHUIL BemiecTBa. Pacu€Tel mo dopmylaM XUMHUYECKHUX
COCIUHCHUM.

OU3NYECKUE U XUMUYECKHE SIBJICHUS. XMUMHUYECKasl PEAKIHs U €€ MPU3HAKU. 3aKOH
COXpaHEHMSI MAacCChl BELIECTB. XUMHUYECKHE ypaBHeHUs. Kiaccudukaius XUMHAYECKUX
peakiuii (CoeIMHEHUs, pa3JI0KCHHS, 3aMEIICHUS, 0OMEHa).

Xumuueckuil IKCnepuMenm:

3HAKOMCTBO C XWMHYECKOW TIOCYAOW, MpaBWjIaMud pabOThl B jabopaTopuu H
npuéMamMu oOparieHuss ¢ JiabopaTOpHBIM OOOpYAOBaHUMEM, H3YUYEHHE U OIMCAHUE
(bU3UYECKUX CBOMCTB 00pa3IioOB HEOPTraHMUECKUX BEIIECTB, HAOIIOJICHUE (HU3UICCKUX
(TutaBIIeHHE BOCKA, TassHHE JIbJa, pACTUPAHUE caxapa B CTYIIKE, KATICHUE U KOHACHCAITUS
BOABbI) M XUMHYECKUX (TOpEHHE CBEYM, NPOKAIUBAHHUE MEIHON MPOBOJIOKH,
B3aMMOJICHCTBUE MeJa C KUCJIOTOM) SIBJIEHWM, HAOJMIOJCHUE W OMHCAaHWE IMPU3HAKOB
NPOTEKaHUS! XMMUYECKHX peakluil (pas3ioeHue caxapa, B3auMOJECUCTBHE CEpPHOU
KHUCIIOTBI C XJIOpUJoM Oapus, paszioxkenue ruapokcuna meau (II) mpu HarpeBanuu,
B3aMMO/IEHCTBHE Kefie3a ¢ pacTBopoM cosid meau (II), uzydenue cnocoOoB pazeneHus
cmMecedl (C TIOMOIIBI0 MarHuTa, (QUIBTpOBAaHUE, BbBIIAPUBAHUE, JIUCTHIUISAINS,
xpoMarorpadusi), TpoBEACHUE OYNCTKUA MOBAPEHHOW COJM, HAOIIO/IEHUE W OMHCAHUE
pe3yibTaTOB TPOBEICHHS OMBITA, WJUTFOCTPHPYIOMIETO 3aKOH COXPAaHECHHS MAaccChl,
CO3/IJaHHUE€ MOJIeNIel MOJIEKYJ (IIIapOCTEPHKHEBBIX ).

BaxxHeuimne npeacraBuTe/ M HEOPraHUYECKUX BeLIeCTB

Bosayx — cMech razoB. CocTtaB Bozyxa. Kucnopona — aneMeHT u npocToe BEMECTBO.
HaxoxneHue kuciaopoja B mpupoze, (pu3nueckue U XMMUYECKHEe CBOMCTBA (peakuuu
ropenusi). Oxcupapl. [lpumenenune kuciopoga. CrnocoObl MOMyYEHUS KHUCIOpOAa
B JlabopaTtopu ¥ mpombllieHHOCTH. KpyroBopor kuciopoma B mpupojge. O30H —
aJJIOTPOITHAs MOAU(UKALIMS KUCIOPOA.



TemnoBoit 3¢ pekT XumMudeckorl peakuu, TEPMOXUMHUYECKHE ypaBHEHUS, IK30-
U SHIOTEPMUYECKHE peakuuu. TOIIMBO: yrojib M METaH. 3arps3HEHHE BO3yXa,
yCHUJIEHUE MapHUKOBOTO d(hdexTa, pazpylieHrne 030HOBOTO CJIOSI.

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

MossipHbIi 00BEM Ta30B. PacuéThl Mo XUMUYECKUM YpaBHECHUSIM.

dusnyeckre CBOMCTBa BOAbI. Boja kak pactBopureib. PacTBopsl. HackieHHbIe 1
HEHACBIILICHHBIE pacTBOPbI. PACTBOPUMOCTH BelecTB B BoJe. MaccoBas 107151 BEIIECTBA
B pacTBOpe. XMMHUYECKHE CBOMCTBa BOJbl. OcHOBaHUA. Posib pacTBOpoB B mpHpoAE U
B )KM3HHU 4esoBeKa. KpyroBopot Bobl B pupoe. 3arpsa3HeHre NpUpOaHbIX BoA. OxpaHa
Y OYUCTKA IMPUPOIHBIX BOJI.

Knaccudukanuss Heopranmdeckux coeguHeHuil. Oxkcuapl.  Kiaccuduxanuys
OKCHUJOB: coJieoOpasyromue (OCHOBHBIE, KHUCJIOTHBIE, am(poTepHbIC) 151
HecoseoOpasyronue. HoMmenknarypa okcuioB. du3nyeckue U XUMHUUYECKUE CBOMCTBA
okcuaoB. [loyueHne okcuoB.

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

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

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

I'eneTnyeckas cBs3b MEXKIY KJIaCCAMU HEOPTaHUYECKUX COCIUHEHUM.

Xumuueckuil 5Kcnepumenm:

KAUE€CTBEHHOE ONPEACIICHUE COJEpPKaHMS KHUCIOPOJa B BO3IyXE, IOJIy4YECHHE,
coOupaHue, pacro3HaBaHWE€ M M3yYEHHE CBOMCTB  KHUCIOpOJa, HaOJIOACHHE
B3aMMOJICHCTBUSL BEUIECTB C KUCIOPOJIOM M YCJIOBHUSI BOBHUKHOBEHUS M MPEKpalCHUs
ropeHus (Mokapa), O3HAKOMJIEHHWE C O0pa3llaMU OKCHUJIOB U OINKMCAHUE WX CBOMCTB,
NoJIyueHue, coOMpaHue, pacrno3HaBaHWE M U3YYEHHE CBOMCTB BojOpoja (ropeHue),
B3auMojeiicTBue Bojopoda ¢ okcujgoM Meau (II) (BO3MOXKHO UCIHOJb30BaHUE
BUJIEOMATEPUAJIORB), HAOJIOIEHHE 00PA3IOB BEILIECTB KOJIMYECTBOM | MOJIb, UCCIIEIOBAHUE
O0COOEHHOCTEW PACTBOPEHHUS BEIIECTB C PA3IUYHONW PACTBOPUMOCTHIO, TIPUTOTOBIICHUE
PacTBOPOB C OMPEAECIEHHON MAaCCOBOM J0JIEM paCTBOPEHHOTO BEIIECTBA, B3aUMOICHCTBHE
BOAbl C MeTaJulamMu (HaTpueM ¢ KajdblueM) (BO3MOXHO  HCIOJb30BaHUE
BUJICOMATEPHUATIOB), HCCIICOBaHHE OOpa3lloB HEOPTaHWYECKHX BEIECTB Pa3TUYHBIX
KJIACCOB, HA0JIIO/IEHUE U3MEHEHUS OKPACKU MHAUKATOPOB B pACTBOPAX KUCIIOT U IIETI0YEH,
u3yueHune B3aumojaeictBus okcuaa menu (II) ¢ pactBopoM cepHOW KUCIOTHI, KUCIOT
C METaJulaMH, PEaKLUN HEUTpaau3alvy, MOJYYCHUE HEPACTBOPUMBIX OCHOBAHUI,



BBITECHEHHUE OJTHOTO METAJIa APYTUM U3 PACTBOPA COJIN, PELIEHUE DKCIIEPUMEHTAIIBHBIX
3a/1a4 110 TeMe «BaxkHenme Ki1accsl HEOPraHU4ECKUX COCIUHEHUIN.

IMepuonuueckui 3axkoH u Ilepuoamyeckass cucremMa XUMHYECKHX 3JIEMEHTOB
.. MenpneseeBa. CrtpoeHue aroMoB. XuUMHYECKAasl CBA3b. OKUCIUTEIbHO-
BOCCTAHOBUTEJbHbIC PeaKIUU

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

Ilepnogmueckuit 3akoH. Ilepmommueckass cucTeMa  XUMHUYECKUX  DJIEMEHTOB
J.N. MenneneeBa. KopoTkonepuoanas u niauHHoIepuoaHas dhopmel [leproanueckoit
cucteMbl xuMuueckux 3semeHToB .M. Menaeneesa. [lepuoas! u rpynnel. @usnyeckui
CMBICJI MIOPSAIKOBOTO HOMEPA, HOMEPOB MEPHUOJIA U IPYIIIBI AJIEMEHTA.

Crpoenune aromoB. CoctaB aToMHBIX saep. M3oronsl. OnekTpoHbl. CTtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB NepBbIX 20 XUMHUECKUX 3JIeMeHTOB llepuonnueckoi
cucrembl JI.MI. MenaeneeBa. XapakTepuCTHKA XHMHUYECKOIO JJIEMEHTA II0 €ro
nonoxeHuro B Ilepuoanueckon cucreme .M. Menaeneesa.

3aKOHOMEpPHOCTM M3MEHEHHUS paguyca aTrOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIIIAM U IEPUOIAM.

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

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

Crenenb okucieHuss. OKHCIUTEIBHOBOCCTAHOBUTENbHbIE peakuuu. I[Ipoueccs
OKHCIIEHUS] U1 BOCCTAHOBJICHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuil Ikcnepumenm:

U3y4eHHe oOpasloB BEIIECTB METAUIOB W HEMETAIOB, B3aHWMOJICHCTBUE
TUJIPOKCHAA IIMHKA C pacTBOpaMUd KHUCJIOT U IIeJI0oYed, MPOBEIAECHUE OIBITOB,
WUTIOCTPUPYIONIUX MPUMEPHl OKUCIUTEILHO-BOCCTAHOBUTENBHBIX peakiuil (TopeHue,
PEAKIIUM PA3JIOKEHUS, COCTUHEHNS).

Mesicnpeomemmuvie ces13u

Peanuzanust MexnpeAMETHBIX CBA3€HM MpPU U3YYEHUM XUMHU B 8§ Kjacce
OCYIIECTBIISIETCS Yepe3 UCIIOIh30BAaHNE KaK OOIIMX €CTeCTBEHHOHAYYHBIX MOHSATHH, TaK
U TIOHATUH, SBISIOMIMXCS CUCTEMHBIMH JJIi OTAEIbHBIX MPEAMETOB €CTECTBEHHO-
Hay4YHOTO IIUKJIA.

OO0mIre ecTeCTBeHHOHAYYHbIC TIOHSTHSI: HAYyYHBINH (DaKT, TUTIOTE3a, TEOPHs, 3aKOH,
aHajgu3, CHUHTE3, KIaccUupUKaIus, TIEPUOJUIYHOCTb, HAOIIOJICHUE, OSKCIIEPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

®du3uKa: MaTtepusi, aToOM, BJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHUJ, U30TOIIHI,
PaIMOaKTUBHOCTb, MOJIEKYJIa, DJICKTPUUYECKUIN 3aps]l, BEIIECTBO, TEJIO, O0OBEM,



arperaTHoe COCTOSHUE BEIECTBA, ra3, GU3NYCCKUEC BEIWYHMHBI, SAMHHIIBI U3MEPEHUS,
KOCMOC, IIJIAaHETHhI, 3BE3/1b1, COJTHIIE.

buonorus: porocunTes, nprxanue, 6uocdepa.

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

9 KUIIACC

BemecTBo 1 XMMUYeCKas peakius

[Tepuonnueckuit 3akoH. Ilepuomnueckass cucTeMa  XMMHYECKMX  DJIEMEHTOB
JA.N. MenneneeBa. CrpoeHrne aroMOB. 3aKOHOMEPHOCTM B H3MEHEHUU CBOWCTB
XUMHUYECKUX DJIEMEHTOB NEPBBIX TPEX IMEPUOAOB, KalMs, KaIbIUI U UX COCIUHEHUHN
B COOTBETCTBUU C MOJOKEHUEM IIEMEHTOB B [leproanyueckoit cuCTEME U CTPOEHHUEM UX
aTOMOB.

CrpoeHune BeniecTsa: BUAbl XUMUYECKON CBSI3H. THUIBI KPUCTAIUIMYECKUX PEIIETOK,
3aBUCHUMOCTb CBOWCTB BELIECTBA OT THIIA KPUCTAUIMYECKOM pPEWETKM U BUIA
XUMUYECKOU CBS3H.

Knaccudpukanus u HOMEHKJIAaTypa HEOPraHMYECKHUX BEIIECTB. XUMHUYECKHUE
CBOMCTBA BELIECTB, OTHOCAIIUXCSA K Pa3/IMYHBIM KJIacCaM HEOPraHUYECKUX COCIUHEHUH,
TEHETUYECKas CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanus  XUMUYECKMX  peakiuil 10  pa3iuyHbIM  MpU3HAKaM
(Mo YHCIly U COCTaBy Yy4YacCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEMIOBOMY 3P QeKTy,
N0 W3MEHEHUIO CTENEHEW OKHUCIEHUS XHMMHYECKHX OJJIEMEHTOB, IO OOpaTHUMOCTH,
[0 YYaCTHIO KaTaJM3aTopa). JK30- U SHJOTEPMHUYECKHE PEAKIUH, TEPMOXUMHUYECKUE
YpaBHEHMUS.

[lonsiTue o0 ckopocTu Xxumuueckord peakuuu. [loHsTne 00 o0OpaTUMBIX U
HEOOpaTUMBIX XHMHUYECKUX peakuusx. [IoHATHE O TOMOTeHHBIX M T€TepOTreHHBIX
peakiusax. I[lomarne o  xaranmmsze. [loHsATHE O  XMMHYECKOM  PaBHOBECHHU.
@akTOpBhl, BIUSAIOIIME HA CKOPOCTh XUMHUYECKOW PEAKUUU U MOJIOKEHNE XUMHUYECKOTO
pPaBHOBECHS.

OKHUCANTENBHO-BOCCTAHOBUTENBHBIC peakuuu, 3JEKTPOHHBIN OanaHc
OKHCIINTEIIbHO-BOCCTAHOBUTENBHOM peakuuu. CocTaBleHUEe YPaBHEHUN OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIMI C UCIIOJIB30BAHUEM METOIa 3JIEKTPOHHOTO OasiaHca.

Teopust DNEKTPOIUTHUECKON IUCCOLUMALNM. OIJIEKTPOIUTBI U HEIIEKTPOJIUTHI.
Katnonel, aHmoHbl. MexaHuW3M JHCCOLMAIIMM BEUIECTB C PAa3JIMYHBIMUA BUIAMH
XxuMHuueckoi cBsizu. Crenenp auccoruanyu. CUIbHbBIE U c1a0ble 3IEKTPOIUTHI.

Peakiuu monHOro OoOMeHa. YCIIOBUSA TPOTEKAHUS pPEaKIUuid HWOHHOTO OOMEHa,
MOJIHBIE U COKPAILEHHBIE MOHHBIE YpaBHEHUS peakunil. CBOMCTBA KUCJIOT, OCHOBAHUH U
CoJIEM B CBeTE MpEACTaBICHUM 00 DJIEKTPOJUTUYECKOW nuccoumarnuu. KauecTBeHHbIE
peakuuu Ha HOHBL. [IoHATHE O TUAPOIU3E COJIEN.
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Xumuueckuu s3Kcnepumenm:

O3HAKOMJIEHUE C MOJCISIMH KPUCTAUIMYECKUX PEMIETOK HEOPraHUYECKHX
BELIECTB — METAJUIOB U HEMETAJJIOB (TpaduTa U anMasa), CJI0KHBIX BEUIECTB (XJIopuaa
HATpHs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON PEaKLMH OT BO3JIECUCTBHS
pa3inuuHbBIX (HAKTOPOB, HCCIENOBAHUE DIIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB,
npoluecca AUCCOLMAMU KUCIIOT, IEI0Ye U cojei (BO3MOXHO HCIOJIb30BAHUE BUJIEO
MaTepHaloB), IPOBEACHHUE OIBITOB, MILTIOCTPUPYIOIINUX TPU3HAKH MPOTEKAHUS PEAKIUN
MOHHOTO 0OMeHa (00pa3oBaHHE OCajKa, BbIIEJIEHUE T'a3a, 00pa30BaHNUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKIMi (ropeHue,
pEaklUHU pA3NOKEHUS, COCAUHEHUs), PACIHO3HABAHUE HEOPraHUYECKUX BELIECTB
C TMIOMOIIBIO KAUYECTBEHHBIX PEaKLUii HAa MOHBI, PEILICHUE SKCIIEPUMEHTANIbHBIX 3a/1au.

HemeTaJusibl 1 HX COCTUHECHUSA

OO611as xapakTeprCTHKA rajJoreHoB. OCOOEHHOCTH CTPOECHHS aTOMOB, XapaKTEepHbIE
cTeneHu okuciieHus. CtpoeHue u (pU3n4ecKue CBOMCTBA MPOCTHIX BEIIECTB — I'AJIOT€HOB.
XWMUYECKHE CBOWMCTBAa Ha MNOpUMEpPE Xxjopa (B3aUMOAECHCTBHE C MeETaJUIaMU,
HEMeTaJUIaMH, 1eiaoyaMu). Xnopooaopo. ColsiHasi KUCI0Ta, XUMUYECKHUE CBOMCTBA,
MOJIyYeHHEe, IpuMeHeHue. JleiicTBre XJiopa U XJIOPOBOAOPOJA Ha OPraHU3M YEJIOBEKA.

Baxxnelmme XJIOpUIbl U UX HAXO0XKAEHUE B IPUPOJIE.
O61as xapakrepucTika 3aeMeHToB VIA-rpynnsl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble crerneHu okucieHus. CrpoeHwe U (U3HUECKHE CBOMCTBA MPOCTHIX
BEILIECTB — KUCJIOPOJA U Cepbl. AJIOTPOITHbIE MOAU(UKAIIMN KUCIOPOIa U CEPHI.
Xumunyeckue cBorictBa cepbl. CepoBOI0PO, CTPOECHUE, PUINUECKUE U XUMUUECKHE
cBoricTBa. OKCHBI CEpPhbl KaK MPEICTAaBUTENN KUCIOTHBIX OKCHIOB. CepHasi KHCIOTa,
dbu3nyeckre U XUMHUYECKHUE CBOMCTBa (0OIME Kak MPEeACTaBUTENS Kjiacca KUCIOT U
cnenupuyeckre). XuMUYECKUE PEaKIInu, JIEXKAIIIE B OCHOBE MPOMBIIIJIEHHOTO Ccrioco0a
MOJyYEHUsI CEPHOU KUCHOTHI. [IpuMenenne cepHoil KucinoTel. CoNM CEpHOU KHUCIOTHI,
KauecTBeHHas peakuus Ha cyibpar-uoH. HaxoxneHue cepbpl M €€ coeAMHEHUI
B Ipupojie. XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH Cpelbl COEIUHEHUSMU CEPbI
(KUCIOTHBIE TOXKIH, 3aTPSI3HEHUE BO3/AyXa U BOJIOEMOB), CITOCOOBI €ro MPeI0TBPAILCHHUS.
OO6mmast xapaktepuctuka 3aeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTEpHbIE CTETNIEHH OKUCIEHUSA. A30T, paclpOoCTpaHEHHE B pUpoje, (PU3NUYECKUE U
XuMuyeckue cpoiictBa. KpyroBopor a3zora B mpupone. AMMHUak, ero (usmyeckue u
XUMHUYECKHE CBOMCTBA, MOTydeHue u npuMeHeHue. Conu aMMOHUS, WX (PU3MUECKHE
U XMMUYECKHe CBOMCTBA, MpuMeHeHune. KauecTBeHHas peakius Ha HOHbl aMMOHMS.
A3oTHast KUCNIOTa, €€ MmojaydeHue, GU3NIecKue M XUMUYECKHe CBOMCTBA (0OIue Kak
MIPEICTaBUTEINS KJlacca KUCIOT U crneruduyeckue). Mcnonb3oBaHne HUTPATOB U COJIEH
aMMOHMSI B KadyeCTBE MMHEPAIbHBIX yHoOpeHud. XUMHUECKOE 3arpsi3HCHUE
OKpY’Karouel cpebl COEAUHEHUSIMU a30Ta (KUCIOTHBIE JTOXKAM, 3arpsI3HEHUE BO3/1yXa,
no4Bkl U BoJI0EMOB). Dochop, autoTponHeie Moaudukanuu ¢ocdopa, huznueckue u
xumudeckue cBorctBa. Okcun pochopa (V) u pochopnas kucnora, puznueckue
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U XUMUYECKHE CBOWCTBa, momydeHue. lcmomp3oBanue QocdaTtoB B KadecTBe
MUHEPaIbHBIX yI0OPEHUM.

O6mmas xapaktepuctuka 3neMeHToB [VA-rpynmnsl. OcoOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHbIE CTEMEHW  OKHUCICHUSA. YTIEpol, aUIOTPONHble  MOAU(UKAIINH,
pacrpocTpaHeHue B MNpupoie, (pU3nUeckue M XUMHUYECKHE CBOMCTBa. AjcopOuus.
Kpyrosopot yriepoaa B npupojie. OKCuabl yriiepoaa, ux Gu3nueckrue U XUMUYECKUE
CBOICTBA, JACHCTBUE HA KUBHIC OPTaHU3MBI, TIOJYYCHUE W MPUMEHEHHE. DKOJIOTHICCKUE
npo0seMbl, CBsi3aHHbIE ¢ okcuaoM yriepoaa (IV), rumnoresa rinobaibHOr0 MOTEIICHUS
KJIMMaTa, MApHUKOBBIA 3(P¢deKT. YTroiapHas KUCIOoTa M €€ coiu, UX (usmyeckue u
XUMHUYECKUE CBOMCTBA, MOTyUeHUE U TprUMeHeHre. KauecTBeHHas peakiiys Ha KapOoHaT-
noHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIIIEHHOCTA U CETLCKOM
XO3SIUCTBE.

[TepBoHavyaIbHBIE TIOHATHS OO0 OPTaHMYECKHX BEIIECTBaX KaK O COCIWHCHUSIX
yraepoja (MeTaH, 3TaH, HTWICH, alleTUJICH, 3TAHOJ, TJIMIEPUH, YKCYCHAash KHCIIOTA).
[TpupoHbIE HCTOYHUKH YTIIEBOIOPOIOB (YTOJb, TPUPOIHBIN a3, HEPTH), MPOAYKTHI UX
nepepadboTku (0€H3MH), UX POJIb B OBITY M IPOMBINIJIEHHOCTH. [IoHATHE 0 OMOTOTHYECKH
BKHBIX BEIIECTBAaX: >KHMpaxX, OeiKax, YIJIeBOJaxX — M MX POJU B KU3HHU UEJOBEKA.
MartepuabHOE €AMHCTBO OPTAaHUUYECKUX U HEOPTAaHUIECKUX COSTUHEHUH.

Kpemnuii, ero ¢usndeckue U XMMUYECKUE CBOMCTBA, MOJYYCHUE U MPUMEHEHUE.
Coenunenust kpemHusi B npupoje. O6ume npeacrapieHust o0 okcuae kpeMuus (IV) u
KpeMHueBoi kucnore. CUIUKATHI, UX HCIOIb30BaHHWE B OBITY, B MPOMBIILICHHOCTH.
BaxHeiiiime cTpoWTeNnbHbIE MaTepHaNbl: KepaMHKa, CTEKJIO, IIEMEHT, OEeTOH,
xene300eToH. [Ipobiembl 06€30MacHOr0 MCMOJIb30BAHUSI CTPOMUTENIBHBIX MAaTE€pUasIOB
B IIOBCEIHEBHOU JKU3HM.

Xumuyeckui sKkcnepumenm:

M3yuyeHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB, CBONCTB COJSHONW KHCIIOTHI,
IPOBEJCHNE KaueCTBEHHBIX PEaKIMi Ha XJIOPHUA-WOHBI M HAONIOJECHHE NMPU3HAKOB HUX
IPOTEKaHUs, OIBITHI, OTpaXkarouiue (pU3nueckrue 1 XUMUYECKHUEe CBOMCTBA rajoreHOB U
UX COEIWHEHH (BO3MOXXHO HCIIOJIb30BAHME BUICOMATEPUATIOB), O3HAKOMIICHUE
Cc oOpa3iamMu XJOpUIOB (TaJOTEHUIOB), O3HAKOMJIEHHME ¢ oOpaslamMu cepbl u €
COEIMHEHUSMH (BO3MOXHO UCIOJIb30BAaHUE BHIEOMATEPHANIOB), HAOIIOJEHUE Mpoliecca
OoOyTJIMBaHMS caxapa MoJl IeUCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KUCIOTHI, U3yUEHUE
XUMUYECKUX CBOWCTB pa30aBIICHHON CEpPHOM KHUCJIOTHI, MPOBEICHUE KAaYeCTBEHHOM
peakuuu Ha Ccyinb(paT-uOH U HAOJIOJEHUE MpHU3HAaKa €€ MPOTEKAHMS, O3HAKOMIJICHHE
c ¢U3MYECKUMHU CBOWCTBaMH a30Ta, ¢ochopa U HUX COCAMHCHHH (BO3MOXKHO
UCIIOJIb30BAaHUE BUAEOMATEPUAJIOB), 00Opa3liaMH a30THBIX U (POCPOPHBIX yIOOpEHUH,
NoJIy4eHue, coOMpaHue, pacrno3HaBaHWE M M3Y4YEHHE CBOMCTB aMMHUaKa, MPOBEICHUE
KaueCTBEHHBIX PEAKIMi HAa MOH aMMOHHUS W (QocdaT-uOH U HU3ydeHUE MPU3HAKOB HX
[IPOTEKAHUs, B3aUMOJCHUCTBUE KOHLUECHTPUPOBAHHOW a30THOM KHUCIOTBI C MEIBIO
(BO3MO>XXHO HCHOJB30BAHME BUAECOMATEPHUATIOB), U3YUEHUE MOJAEIIEH KPUCTAIUIMYECKUX
peméTok anmaza, rpadura, GyisepeHa, 0O3HAKOMJICHHE C MPOIECCOM aacopOmmu
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PAaCTBOPEHHBIX BEIIECTB AKTMBUPOBAHHBIM YIJIEM M YCTPOMCTBOM IIPOTHBOIasa,
NOJlyuYEHUe, CcOoOMpaHue, paclo3HaBaHUE W H3YYEHHE CBOICTB YIJIEKHUCIIOTO rasa,
IPOBEJICHUE KAUECTBEHHBIX peakUuMil Ha KapOOHAaT M CHJIMKAT-UOHBI U HU3yYEHUE
IIPU3HAKOB  MX  NPOTEKaHWs, O3HAKOMIICHHME C  TNPOAYKUHEW  CUIMKATHOU
IIPOMBILIJICHHOCTH, PELICHUE OJKCIEPUMEHTAIBHBIX 3aJad 10 Teme «Baxuenne
HEMETAJUIBI U UX COCTUHEHUSY.

MeTaJiibl M UX COeAMHEHUS

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

cTpoeHusi aToMoB. CTpoeHHEe METaJIOB. MeTainueckas CBsI3b U METaJUTMYecKas
KpUCTaJUIMYECKasg pemeTka. DJIEKTPOXMMUYECKUM psii  HANpsSHKEHUH  METaJUIoB.
duznuecKue U XMMUUECKUE CBOMCTBA MeTaITOB. OOI11IMe CLIOCOOBI MTOTYyYEHUS METAJLIOB.
[ToHsATHE O KOPPO3UM METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOppo3uu. CriiaBbl
(cTanb, 4yT'yH, TIOPATFOMUHHMN, OpPOH3a) U UX IPUMEHEHHE B OBITY U IIPOMBIIIICHHOCTH.

[Ilenounsie MeTampl: MOJOXKEHHE B IleproaMYecKOW CHCTEME XUMHYECKHX
snemeHtoB J[.M. MenaeneeBa, CTpoeHHE WX aTOMOB, HAaxXOXJICHUE B NPHUPOJE.
du3nyecKkue W XUMHYECKHE CBOWMCTBA (Ha mpumepe Hatpus U Kanus). Okcuabl U
TUJIPOKCUIBI HATPUA U Kanusl. [ [puMeHeHne meI0UHbIX METANIOB U X COCTMHEHUM.

[I{er0yHO3€MENBbHBIE METAIUIBI MArHUK M KaJbIUU: NoJI0OkeHNE B [leproanueckoit
CUCTEME XUMHUYECKHX 351eMeHTOB .M. MeHeneeBa, CTpO€HHE UX ATOMOB, HAXO0XKICHUE
B npupose. Ou3nyeckue M XMMHUYECKHE CBOMCTBA MarHus W Kajablusa. Baxknenmme
COCIMHEHUS KaJbIUs (OKCHUJ, THUAPOKCHUI, coju). JKECTKOCTh BOABI U CIOCOOBI €€
YCTpAHCHMUA.

AJIFOMUHUIN: TIOJIOXKEHWE B llepronnyeckod CHCTEME XUMHUUYECKHUX 3SJIEMEHTOB
.. MenneneeBa, CTpOoeHHE aroMa, HaxOXIeHHEe B mnpupone. Dduszndeckue U
XUMHUYECKHE CBOMCTBA aOMHUHHSA. AMQOTEpPHBIE CBOWCTBA OKCHJA M THAPOKCHIA
AJTIOMUHUSL.

Kenezo: mosoxkenue B lleprogmyeckor cCUCTEME  XUMHYECKHX  DJIEMEHTOB
JA.WN. MenneneeBa, cTpoeHHE aroMa, HaxoxaeHue B npupoae. Dusnueckue u
XUMHUYECKHE CBOMCTBA xkene3a. OKcuapl, rTuapoKcu bl U conu xenesa (I11) u xenesza (111),
MX COCTaB, CBOKMCTBA U MOJyYCHHUE.

Xumuueckuil 3Kcnepumernm:

03HAKOMJICHHE C oOpa3aMy METaJlJIOB M CIUIABOB, MX (DH3WYESCKUMHU CBOMCTBAMHU,
U3yYeHUE  pe3yJbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXKHO  HCIIOJIBH30BaHUE
BHUJICOMATEPUAIIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCUA KAJIBIIUS U HATPUSI C BOJOU
(BO3MOIKHO HCIIOJIb30BAaHHUE BUACOMATEPHAJIOB), UCCISAOBAHNE CBOMCTB KECTKOM BOIBI,
mpoIiecca TopeHus xKeje3a B KUCIopo/ie (BOZMOXKHO UCIIOIb30BaHUE BUIEOMATEPUAIIOB),
MIPU3HAKOB NMPOTEKAHNS KaUeCTBEHHBIX PEaKIMil Ha MOHBI (MarHus, KaJIbIIHs, A TFOMUHUS,
nuHka, xene3a (II) u xeneza (IIl), menu (II), HaGmromeHre U omucaHue MPOIECCOB
OKpaIllMBaHMS TJIAMCHH MOHAMU HATPUS, KU M KaJIbIHs (BO3MOXKHO MCIIOJb30BaHHE
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BUJICOMATEPHUAIIOB), UCCIeNOBaHNE amM(pOTEPHBIX CBOMCTB THUAPOKCHIA ATIOMHUHHUS W
TUJIPOKCUIA IHWHKA, PEIICHUE HKCICPUMEHTAIBHBIX 3aJad 10 TeMme «BaxHeunine
METAJUIBI U UX COCTUHEHUS.

XUMHA U OKPYKAOUIAS cCpeaa

BemecTtBa u Marepuansl B IOBCEAHEBHOM JKM3HHM 4YeNlOBEKa. be3omacHoe
UCIIOJIb30BaHUE BELIECTB M XUMHUYECKMX peakuuil B ObiTy. [lepBas momours npu
XUMHUYECKUX 0XKOTax U OTPaBICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpyXkarolled cpelapl (TpenenbHas AOIMycTUMast
KoHIeHTpauusi BewecTB (nanee — [I/IK). Ponp xumum B pelIeHHH SKOJIOTMUYECKHUX
npooIieM.

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

Meorcnpeomemmnule cés3u

Peasmzannst MeXnpeaMETHBIX CBSA3€M IIPpM M3YYEeHMH XUMHM B 9 Knacce
OCYILIECTBIISIETCS YEPE3 UCII0JIb30BAHNE KaK OOILIUX €CTECTBEHHO-HAYYHBIX TOHITHH, TaK
U TIOHSITHH, SIBISIOMIUXCS CUCTEMHBIMH JUISI OTJENBHBIX TMPEAMETOB €CTECTBEHHO-
HAy4YHOTO IUKIIA.

OO01ue ecTeCTBEHHO-HAY4YHBIC TOHATHS: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOpHs,
aHallu3, CHUHTE3, Kiaccu(uKalus, MEepUOJUYHOCTh, HAOIIOACHUE, DSKCIEPUMEHT,
MOJICTTMPOBAaHUE, M3MEPEHHE, MOJEINb, SBIICHWE, MAapHUKOBBIA 3((EeKT, TexHomorus,
MaTepHabl.

®duszuka: mMaTepus, aToM, JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJ, U30TOIIbI,
pPalOaKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKUI 3apsll, MPOBOJIHUKH, TOTYIIPOBOTHUKH,
TURJIEKTPUKHU, (POTORIEMEHT, BEIIECTBO, TE€I0, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, PacTBOPUMOCTb, KPHCTAJUIMYECKas pEmETKa, CIIaBbl, (U3UUYECKUE
BEJIMYMHBI, €IUHMIIBI HM3MEPEHUs, KOCMHYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3MBI,
Connue.

buonorusa: ¢dorocunTes, npixanue, Ounocdepa, sKocHCTEMa, MHUHEPATbHBIC
y10OpeHus, MUKPOAJIEMEHThI, MAaKpO3JIEMEHThI, TUTATEIbHbIE BEIIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MUHEpAbl, TOPHBIE TOPOJBI, IMOJIE3HBIE
HCKOTIaeMble, TOTUTHBO, BOJHBIE PECYPCHI.
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IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 XUMHNHU
HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

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

JInuHocTHbIE PE3yNIbTAThI OTpa)xaroT TOTOBHOCThH O0yJaroIIIXCs
PYKOBOJICTBOBATbCS CHUCTEMOM MO3WTHBHBIX IIEHHOCTHBIX OPHUEHTAIMN M pacIIUpEHUE
OIIbITA JIEITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpuOTHYECKOro BOCIUTAHUS:

IIEHHOCTHOTO OTHOIIEHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY, UCTOPHUYECKOMY U
HAay4YHOMY HacCJIeIUIO0, IOHUMaHUs 3HAYE€HUS XUMUYECKOW HAYKH B dKU3HU COBPEMEHHOIO
oOIIeCTBa, CHOCOOHOCTH BIAJETh JOCTOBEpPHOW HHMOpManuendn o MepeaoBbIX
JIOCTUKEHUSIX U OTKPBITUSIX MUPOBOM M OTEUECTBEHHOW XHMMHH, 3aMHTEPECOBAHHOCTU
B HAyYHBIX 3HAHUSAX 00 yCTPONCTBE MUpa U OOIIECTRA;

2) rpakaaHCKOro0 BOCIIMTAHMS:

MPEACTABICHUS O COLMAJIBHBIX HOpMaX U MPaBWIIAX MEXIMYHOCTHBIX OTHOIIECHH
B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO MOJIE3HOU, yueOHO-
UCCJIEIOBATENBCKOW, TBOPYECKOM M JPYIMX BHJAX JEATEIbHOCTH, T'OTOBHOCTH
K pa3HOOOpa3HOW COBMECTHOM JI€ITEIbHOCTM TPH  BBINOJIHEHUM  Y4YEOHBIX,
MO3HABATEJIbHBIX 33/]1a4, BHIIOJHEHUH XUMUYECKUX IKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX
IIPOEKTOB, CTPEMJIEHUS K B3aUMOIIOHMMAHHMIO M B3aWMOIIOMOIIM B IIPOLIECCE 3TOM
y4eOHOU JesTeNbHOCTH, TOTOBHOCTU OLEHUBATH CBOE MOBEICHHE M MOCTYNKH CBOMX
TOBAapMIEd C IO3WLIHMHA HPABCTBEHHBIX M IIPABOBBIX HOPM C YYETOM OCO3HaHHUS
MOCJEACTBUN IMOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS:

MHUPOBO33PEHUYECKUE TMPEJCTABICHUS O BEIIECTBE U XUMHUUYECKON pEakiuH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U COCTABJISIIOIIAE OCHOBY
JUI. TIOHUMAaHUSl CYIIHOCTH HAy4YHOM KapTHHBI MHUpa, MPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTUSI IPUPOJIbI, B3AUMOCBA3AX YEJIOBEKA C MPUPOHOMN CpelioH,
O POJIM XUMHU B MTO3HAHUU 3TUX 3aKOHOMEPHOCTEI;

MO3HaBaTEIbHbIE MOTUBHI, HAITPaBJIECHHbIE HA MOJYYCHUE HOBBIX 3HAHUM 110 XUMUH,
HEO0OXOIMMBIE JIsl OOBICHEHHUS HAOJII01aeMBbIX ITPOIIECCOB U SIBJIICHUH, TO3HABATEIHHOM,
UH()OPMAITMOHHON 1 YUTATEIIbCKOW KYJIBTYPhI, B TOM YHCJIE HABBIKOB CAMOCTOSTEILHOM
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paboTHI C yueOHBIMU TEKCTAMH, CITPABOYHOU JIUTEPATYPOM, TOCTYITHBIMUA TEXHUYECKUMU
CpeacTBaMU UH(POPMAIIMOHHBIX TEXHOJIOTUH;

UHTEpEC K 00yUEHUIO U TO3HAHUIO, JTF0003HATEIBHOCTh, TOTOBHOCTD U CIIOCOOHOCTH
K caM000pa30BaHUIO, IPOEKTHOM U HCCIIEI0BATENILCKON NEATENBHOCTH, K OCO3HAHHOMY
BBIOOPY HAIIPaBJICHHOCTH U YPOBHS OOy4YEHHS B AAJIbHEUILIEM;

4) popMupOBaHUSs KYJbTYPbI 310POBbSI:

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

5) TPyA0BOT0 BOCIIMTAHUS:

WHTEpPEC K MPAKTUYECKOMY HM3YyUYCHHIO TpodeccHil W Tpyaa pasIudHOTO pPoa,
YBOXEHUE K TPYAY M pe3yibTaTaM TPYIOBOH NESITEIHHOCTH, B TOM YHCJIE Ha OCHOBE
MPUMCEHEHUS MPEIMETHBIX 3HAHUM 1O XMMHH, OCO3HAHHBIM BBHIOOp HHAWBUIYATBHOMN
TPAaCKTOPHH TPOAODKCHHUS 0Opa3oBaHUS C YYETOM JUMYHOCTHBIX HMHTEPECOB U
CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB M IMOTPEOHOCTEH, YCICIIHON
npodeCCUOHAIBHON JCATEIbHOCTH W Pa3BUTHUS HEOOXOJMMBIX YMEHHUMH, TOTOBHOCTH
aIanTHPOBATHCS B MPOGECCHOHAIBHON CPEJIE;

6) ’K0JIOrH4eCKOro BOCIIMTAHUSA :

AKOJIOTMYECKHU 11eJ1ecO000pa3Hoe OTHOLIEHUWE K MPHUPOJAE KaK HCTOYHUKY KU3HU
Ha 3emJle, OCHOBE €€ CYIIECTBOBAaHHUS, IOHUMAHHUE [IEHHOCTH 30POBOr0 U 0€30MacHOTO
oOpaza JKHU3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (QU3UYECKOMY U
NICUXUYECKOMY 370pPOBbIO, OCO3HAHME LIEHHOCTH COOIIOACHUSA MpaBUI 0€30MacHOro
NOBEAECHUS MpU paboTe C BEIIECTBaAMU, a TAKXKE B CUTYalLHUSIX, YTPOKAIOIINX 3JOPOBBIO U
JKU3HU JIIOIEH;

CIOCOOHOCTH TPUMEHSATh 3HAHUSA, TMOJydyaeMble TMPU HU3YYEHUU  XUMHUH,
JUISL PEIIEHUS 3a/1a4, CBSI3aHHBIX C OKPYKAOUIEH MPUPOIHONU CPENOM, ISl MOBBILICHUS
YPOBHSI SKOJIOTUYECKOM KYJIbTYpbl, OCO3HAHUS TTI0O0ATHOTO XapaKkTepa dKOJOTUYECKHUX
npobsieM W MOyTed HMX peLIeHUs MOCPEICTBOM METOAOB XUMHH, 3KOJIOIMYECKOIo
MBIIIJICHUSI, YMEHHS PYKOBOJICTBOBAThCS MM B MO3HABATEILHONH, KOMMYHUKATUBHOU U
COLMAJIBHOM ITPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATBI

B COCTaBe METanpeaIMETHBIX pe3yJIbTaTOB BBIJICIISIOT 3HAYMMBbIE
JuTst GOPMHUPOBAHMSI MUPOBO33PEHUS OOIICHAYYHBIC TIOHATHSI (3aKOH, TEOPUS, TPUHITHUII,
rumnoresa, GakT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U APYTOe.), KOTOPhIE HCTIOIB3YIOTCS
B €CTECTBEHHO-HAYUYHBIX YUCOHBIX IIPEAMETAX U MO3BOJISAIOT HA OCHOBE 3HAHUM U3 ITUX
npeaMeToB (GOpMHUPOBATH MPEJACTABICHUE O IEJIOCTHOM HAay4YHOM KapTHHE MHUPA,
U YHUBEpCalibHbIE Y4eOHbIE AEUCTBUS (TO3HABATEIbHbIE, KOMMYHUKATUBHbIE,
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pEryJIATUBHBIE), KOTOpBIE o0ecneynBaroT dbopmupoBaHue TOTOBHOCTH
K CaMOCTOSITEIbHOMY IJTAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOM ACSTEIBHOCTH.

Ilo3naBare/ibHbIe YHUBEpPCAJbHbIE Y4eOHbIE JelCTBUS
Ba3oBble Jornueckue aedcTBUA:

YMEHUS KCHOJIb30BaTh MPUEMBI JOTHUYECKOTO MBIIUICHUS MPU OCBOCHUW 3HAHWU:
pPacKphIBaTh CMBICTT XUMUYECKUX TOHSATHUU (BBIICIATh MX XapaKTEpHbIC MPHU3HAKH,
yCTaHaBJIMBaTh B3aUMOCBSI3b C JAPYTUMU TOHATHSMH), HCMOJb30BAaTh IOHSATHS
JUIsl OOBSICHEHUS OTACIBHBIX (JAKTOB W SIBIICHWI, BHIOMPATh OCHOBAHUS WU KPHUTEPUU
JUIS KJacCH(PUKAIMM XUMHUUYECKHUX BEIISCTB M XHMHUUYECKUX pEeaKIuid, YCTaHaBIUBATh
MPUYUHHO-CJICICTBEHHBIC CBSI3M MEXITYy OOBEKTaMH HW3YYCHHS, CTPOUTH JIOTUYECKUE
paccyxneHus (MHIYKTUBHBIC, IEAyKTUBHBIC, 110 AaHAJIOTHH), JeJlaThb BBIBOJLI U
3aKJIIOUCHUS;

YMEHHE TIPUMEHSITh B TIpoIlecCe€ TMO3HAHUS TOHATUS (IPEAMETHBIE U
METanpeIMETHbIC), CUMBOJUYECKHE (3HAKOBBIE) MOJIEIH, HCIOJIb3yeMble B XHUMHH,
npeoOpa3oBbIBATh IIMPOKO NPUMEHSEMbIE B XHUMHH MOJEIbHBIE MPEICTABICHUS —
XUMHUUYECKUH 3HAK (CUMBOJI DJIEMEHTA), XUMHUUECKas popMysia U ypaBHEHUE XUMUYECKON
peakIuyu — MPU PEIICHUH y4eOHO-TI03HABATENIbHBIX 3a7a4, C YIETOM ITHUX MOJACIBHBIX
MPEJICTABJICHUIN BBISIBISITh U XapPaKTEPU30BATh CYIIECTBEHHBIE NMPU3HAKK H3YYaE€MbIX
OOBEKTOB — XHMHYECKHUX BEIICCTB M XHUMHUYECKHX PEaKIHK, BBISBISATH OOIIHE
3aKOHOMEPHOCTH, NPUYUHHO-CIEACTBEHHBIC CBA3M WU MPOTHBOPEUYUS B HU3Yy4AEMBIX
npoueccax U sIBICHUSX.

Bba3oBble ncciienoBare/ibCKue 1eiiCTBUA:

YMEHHUE UCIOJb30BaTh TMOCTABJICHHBIE BOIMPOCH B KA4E€CTBE WHCTPYMEHTA
MO3HAHHUS, a TaK)K€ B KaueCTBE OCHOBBI NIl (DOPMHUPOBAHMS THUIIOTE3BI MO MPOBEPKE
IIPaBUJIIbHOCTH BBICKA3bIBAEMBIX CYXKJICHUU;

npuOOpETeHHe ONbITa 10 IUIAHUPOBAHUIO, OPTraHU3allMd U  TMPOBEJCHUIO
YYEHMUYECKHUX DKCIIEPUMEHTOB, YMEHHE HaOII0AaTh 3a X0JI0M MPOIecca, CaMOCTOSITENLHO
MIPOTHO3UPOBATH €0 pe3yabTaT, HOPMYITUPOBATH 000OIIEHUS U BBIBOJIBI 110 pe3yiIbTaTam
MPOBENEHHOTO OMbITA, UCCIIEIOBAHUS, COCTABIATh OTUET O MPOIETAHHOM padoTe.

Pa6ora ¢ unpopmanueii:

yMEHUE BBIOUPATh, AaHAIU3UPOBATh U HHTEPIIPETUPOBATH HH(POPMALIMIO PA3TUYHBIX
BUJIOB W (opM TMpeACTaBICHHS, TOJy4aeMyl0 €3 pPa3HbIX HCTOYHUKOB (HAYYHO-
MONyJISIpHAsT JTUTEpaTypa XUMHYECKOTO COJIepKaHHUs, CIPABOYHBIC MOCOOUS, PECypChl
NHTepHeTa), KpUTUYECKHM  OIICHHMBATh  MPOTUBOPEUMBYID M  HEIOCTOBEPHYIO
uH(bOpMaIHIO;

yMEHHUE TMPUMEHSTh pa3IMuHble METOAbl U 3alpochl TMPU TOUCKE U OTOOpE
nH(OPMAITUU U COOTBETCTBYIOIINX TAHHBIX, HEOOXOUMBIX JIJIS1 BHITIOJTHEHHS YICOHBIX U
MO3HABATENbHBIX 3a/1ad OMPEJSNIEHHOrO0 THUIAa, NPUOOPETeHHE OmNbiTa B 00JACTH
WCITOJI30BaHUSI MWH(POPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHM, OBIJIaJICHUE
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KYJbTYpOW aKTUBHOTO MCIIOJIb30BAaHUSI PA3JIMYHBIX IOMCKOBBIX CUCTEM, CAMOCTOSITEILHO
BBIOMpaTh ONTUMAJIBHYIO (OpMY MpPEACTaBICHUS HHPOPMAIMUA U WILTIOCTPUPOBATH
perraeMbIe 3a/1a91 HECTIOKHBIMU CXEMaMU, AuarpaMMaM, IpyrumMu (popmamu rpaduku
1 UX KOMOMHAIIHSIMU,

YyMEHHUE  HCIOJB30BaTh MW  aHAJIM3UPOBATh B  Ipolecce ydyeOHOM U
HCCIIEIOBATENIbCKON  JIEITEIPHOCTH HMHGOPMAIUIO O BJIUSHUM TPOMBIIUICHHOCTH,
CEJILCKOTO XO3SIIICTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY KAIOIIEH MPUPOAHOU CPEJIbI.

KoMMmyHUKaTHBHBIE YHUBepPCAJbHbIEe yuyeOHbIE JeiCTBUSA:

yMEHHUE 3aJlaBaTh BOMPOCHI (B XO0/€ auanora U (WiM) JTUCKYCCUM) MO CYIIECTBY
o0cyx/1aeMoi TeMbl, POPMYJIUPOBATH CBOU MPEJIOKEHUSI OTHOCUTENIBHO BBITIOJIHEHUS
MPEIIOKCHHON 3a/1a4u;

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

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

PerynsitTuBHble yHUBepCaJibHble yuyeOHbIE JeCTBHS:

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

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpenMeTHBIX pe3ysbTaTOB MO OCBOCHHUIO 00S3aTEIbHOTO COJEpKaHus,
YCTaHOBJIGHHOTO JaHHOM (enepanbHON pabodeil mporpaMMOM, BBIJICISIOT: OCBOCHHBIC
OOy4YarOIIMMUCSL HAyYHbIE 3HAHMS, YMEHUS M CIOCOOBI JCHCTBUM, crenupuuecKkue
JUIsL TIpEAMETHON obnactu «XuMus», BUABL ACATENBHOCTH MO TMOJIYYEHUIO HOBOIO
3HAHMS, €r0 UHTEPIPETALNHU, TPEOOPa30BaHUIO U MPUMEHEHHUIO B PA3IMYHbIX YUEOHBIX
Y HOBBIX CUTYAaIIUsX.

K xoniy oOyuenuss B 8 Kjacce mpenMeTHble pe3yJbTaTbl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh ¢(hOPMHUPOBAHHOCTh y O0OYYAIOIUXCSl YMEHUM:
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pacKpbIBaTh CMBICII OCHOBHBIX XMUMHYECKHX MOHATHI: aToM, MOJIEKYJIa,
XUMHUYECKUN 3JIEMEHT, IIPOCTOE BEIIECTBO, CJI0KHOE BEUIECTBO, CMECh (OJHOPOJHAS U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCHUTEIbHAs AaTOMHAasi M MOJIEKYJIsIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASL Macca, MaccoBas JI0JIsI XMMUYECKOT0 JIEMEHTA
B COCIMHEHUHU, MOJSPHbIA OOBEM, OKCHJ, KHUCJIOTA, OCHOBAaHUE, COJb,
AIIEKTPOOTPHUIIATETILHOCTh, CTETIEHb OKUCIICHUS, XUMUYECKasl peaKius, KiacCupuKanus
peaKklnii: peaKMi COCINHEHUS, PEAKIIMH PA3JIOKEHUS, PEAKIUU 3aAMEILIECHUS, PEAKIINH
oOMeHa, 3K30- ¥ SHIOTEPMHUUECKHUE PEAKINH, TEIUIOBOM 3(h(PeKT peakuuu, sipo aToma,
AJIIEKTPOHHBIN CIIOM aTroma, aToMHas OpOUTallb, paguyC aTromMa, XUMHUYECKas CBA3b,
NOJISIpHAsE M HEIOJISIPHAsT KOBAJIEHTHAs CBSA3b, MOHHAs CBSA3b, MOH, KAaTHOH, AHHOH,
pacTBOp, MaccoBas J0Ji BellecTBa (IMPOLIEHTHAs] KOHIIEHTPALIMsI) B paCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX IIOHATHNA U IPUMEHSTh 3TH
MOHATHUS TP OMKUCAHUU BEIIECTB U UX MPEBPALLECHUN;

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

OTIpPE/EIATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCTUHEHUSX, CTEIIECHb
OKHCIJIEHUSI DJIEMEHTOB B OHHApHBIX COCAUHEHMSX, MPUHAJICKHOCTh BEUIECTB
K ONpeNen€HHOMY KJacCy CO€IMHEHUA 1o ¢GopMmysaMm, BHJI XHUMHYECKOW CBA3HU
(KoBaJIGHTHas! 1 MOHHAs1) B HEOPraHUYECKUX COCTUHEHUSX;

packpbiBath cMbIch [lepuoanueckoro 3akona J[.1. MeHeneeBa: 1eMOHCTPUPOBATH
NOHUMAHUE MEPUOAUYECKON 3aBUCHMOCTH CBOMCTB XHMHYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B lleprogumdyeckoil cuCTEME, 3aKOHOB COXPAHEHHUS MacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOTO YUEHUs, 3aKOHa ABOTapo;

ONMKCHIBATh W XapaKTepu3oBaTh TabmMuHyro (opmy lleprmonnueckoit cucTembl
XUMHUYECKUX 3JIEMEHTOB: Pa3jinyaTh MOHATHS «TJaBHas MOArpymnmna (A-rpymnmna)» u
«mobounas mnoxrpynna (b-rpynma)», Maneie u OOJBIIME MEPUOABI, COOTHOCUTH
0003HaueHusl, KOTOpble UMEIOTCs B Tabmuue «llepuonnueckas cuctemMa XMMUYECKUX
anemeHToB /.M. MeHneneeBay C 4YHMCIOBBIMM XAaPAaKTEPUCTUKAMHU CTPOEHUS AaTOMOB
XUMHUYECKUX OJJIEMEHTOB (COCTaB U 3apsan sapa, oOIee YHuCI0 DSJIEKTPOHOB U
pacnpeiesieHue X MO 3JIEKTPOHHBIM CJIOSIM);

KJIaCCU(PUIIMPOBATh ~ XMUMHYECKUE  DJEMEHThI, HEOPraHWYeCKue BEUIECTBA,
XUMHUYECKHE peaKkuu (IO YMCIy M COCTaBy Y4YacTBYIOIIMX B PEaKUWHA  BEUIECTB,
1o TerIoBoMy 3PheKTy);

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

IIPOTHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCHMOCTH OT UX KaYECTBEHHOI'O COCTABA,
BO3MOYKHOCTH NPOTEKAHNUS XUMUYECKHUX MPEBPALLEHUIN B Pa3IUYHbIX YCIOBUSX;

BBIUKCIIATH OTHOCHUTEJIBHYIO MOJIEKYJSIPHYIO M MOJISIDHYIO MAacChl BELIECTB,
MacCOBYIO JIOJIO0 XMMHYECKOTO 3JeMeHTa 1Mo (opMyse COEIUHEHUS], MAaCCOBYIO JOJIO
BEILECTBA B PACTBOPE, IPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM PEaKIIVH;
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MIPUMEHSITH OCHOBHBIE ONEPAIIMU MBICIUTENbHOMN AESTEIbHOCTH — aHAIU3 U CUHTE3,
CpaBHEHHUE, 0000IIeHne, CUCTEMATU3alluI0, KIACCU(UKAIINIO, BBISIBICHUE MPUYUHHO-
CJICJICTBEHHBIX CBSI3€H — JIJI1 M3Y4YEHHUS CBOMCTB BEIECTB M XUMHUYECKUX PEaKIIHi,
€CTECTBEHHO-HAYUYHbIC METO/bI TTO3HAHUS — HAOJIIOCHUE, U3MEPEHHE, MOACIUPOBaHUE,
HKCIIEPUMEHT (peasibHbII U MBICIICHHBIN);

ClieloBaTh IMPaBWJIAM TIOJIb30BAHUS XUMHUYECKOW TMOCYJOoM U JabopaTOpHBIM
o0OpyZOoBaHMEM, a TaK)Xe IMpaBuUjaM OOpalIeHHWs C BEIIECTBAMH B COOTBETCTBUU
C MHCTPYKIIMSIMU T10 BBITIOJIHEHHUIO J1a00PATOPHBIX XUMUYECKUX OMBITOB IO MOTYYEHUIO
U COOMpaHHIO Ta3000pa3HbIX BEHIECTB (BOAOPOJA U KHUCIOPOJA), MPUTOTOBICHHUIO
PacTBOPOB C ONPEAECIEHHON MAaCCOBOM J0JIEN PACTBOPEHHOTO BEIIECTBA, INIAHUPOBATH U
MPOBOJUTh XUMUYECKHUE DKCIEPUMEHTHI MO PACMO3HABAHMIO PACTBOPOB IIEJIOuYed U
KHUCJIOT C TTOMOIIIbIO HHAUKATOPOB (J1akmyc, (heHoadTanent, METUIIOPAHK U IPYTHE).

K koHly oOyueHus B 9 KJjacce NpeIMETHbIE pe3yjibTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTh y O0YHAOIIUXCSI YMEHUIA:

PAcCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHATUN: XUMAYECKUI AJIEMEHT, aTOM,
MOJIEKYJa, HOH, KATHOH, aHUOH, MPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, BAJICHTHOCTD,
IEKTPOOTPHULIATENIBHOCTh, CTENEHb OKHUCICHUS, XUMUYECKas pEeaklus, XUMHUYeCKas
CBS3b, TEIUIOBOM 3(P(EKT peakiH, MOJb, MOJSIPHBIM 00BEM, pacTBOpP, SJIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOJIUTHYECKAss JAMCCOLMALHUs, PEaKUMd HOHHOro OOMeHa,
KaTajan3aTop, XHMHUYECKOE€ paBHOBECHE, OOpaTUMble U HEOOpaTUMble peakiuH,
OKHCIIUTEIBHO-BOCCTAHOBUTEBHBIE PEAKIINN, OKUCIIUTENb, BOCCTAHOBUTEIb, OKUCIICHHUE
Y BOCCTAHOBJIEHHE, aJUIOTpOmus, aM(pOTEpPHOCTh, XMMHUYECKasi CBs3b (KOBAJICHTHAas,
VOHHAs, METAIMYECKas), KPUCTAIUINYECKAsT PEIIETKA, KOPPO3Us METALIOB, CIUIABBI,
CKOPOCTb XMMHMYECKOM peaKUuuu, TMpeNesabHO naomyctuMas KoHueHnTpauusa 111K
BEILIECTBA;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATHI U MPUMEHSATHITU
MOHATHUS NIPU ONMKUCAHUU BEIIECTB U UX MPEBPALLECHUN;

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

ONPENENIATh BAJEHTHOCTh MW CTENEHb OKHUCIEHUS XHWMHYECKUX DIIEMEHTOB
B COCIMHEHMAX DPA3JIMYHOIO COCTaBa, NPUHAUICKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIacCy coeAuHEeHuM mno ¢dopmyiaMm, BUI XUMUYECKOM CBsI3M (KOBaJIEHTHAs, MOHHAas,
METaJUINYecKasi) B HEOPraHMYECKUX COEAMHEHMSX, 3apsA]l HOHA M0 XHUMHYECKOU
dopMmyre, xapakTep Cpelbl B BOJHBIX pacTBOpax HEOPraHUYECKUX COCAMHEHUH, THI
KPUCTAJUIMYECKON PEIIETKU KOHKPETHOTO BEIIECTBA;

packpbiBath  cMbIici  [lepuonmueckoro  3akona JI.MI. MengeneeBa u
JEMOHCTPUPOBATH €r0 MOHUMAHKE: OMUCHIBATh U XapaKTEepPU30BaTh TAOJIUYHYIO POopMy
[leproguyeckol CHUCTEMBI XUMUYECKHX OJJIEMEHTOB: pa3jiMyaTh IIOHATHS «IJIaBHAs
noarpymnmna (A-rpynma)» u «mobounas noarpynmna (b-rpymma)y, manbie u Oonbime
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NEPUObI, COOTHOCUTh OOO3HAYEHUs, KOTOPbIE MMEIOTCA B MEPUOAMUYECKON TabiuIe,
C YUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB XUMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsn sapa, o0lee YUCiIo JIEKTPOHOB M PaCHpe/iesieHUe UX IO AJIEKTPOHHBIM CIIOSIM),
OOBSCHATH 00IIIKE 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JIEMEHTOB U MX COCTUHEHHIA
B IIpejieiaX MaJIbIX IEPUO/I0B U TJIaBHBIX MOATPYIII ¢ Y4ETOM CTPOCHHS KX aTOMOB;
KJIacCU(PUIIUPOBATh  XMUMHUYECKHE  OJEMEHTH, HEOPraHMYECKHEe  BEIleCTBa,
XUMHUYECKHE peakuu (10 YHCIy U COCTAaBy Y4YaCTBYIOIIMX B PEAKUUU BEIIECTB,
1o TEII0BOMY 3¢ (HEKTy, M0 U3BMEHEHHIO CTETICHEN OKUCIICHUS XUMUYECKUX 3JIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATH) OOIIHE U CrICU(PUISCKIE XUMUIECKUE CBOWCTBA
MPOCTBHIX U CJIOXHBIX BEIIECTB, MOJATBEPKIAsi ONMMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX U
MOHHBIX YPABHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA;

COCTAaBJIATh YPAaBHEHUS JJIEKTPOJUTHYECKON IHUCCOLUMALMU KHUCIOT, MIEIOYEN U
COJICH, TIOJIHBIE M COKpaIlIEHHBIC YpaBHEHUS PEaKlUidi MOHHOTO OOMEHa, YpaBHEHMUS
peakinii, MOATBEPKAAIOIINX CYLIECTBOBAHUE T'€HETUYECKON CBSI3H MEXIY BEIIECTBAMU
pPa3IMYHBIX KJIACCOB;

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

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

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

coON0/IaTh TpaBUjia TOJIb30BAHUS XUMHUYECKOM TIOCYJ0M H J1abopaTOpHBIM
o0opy/oBaHMEM, a TaKXe IpaBujia OOpallleHUs] C BEIIECTBAMH B COOTBETCTBUU
C MHCTPYKIIUSIMU T10 BBITIOJIHEHHUIO J1a00OPATOPHBIX XUMUYECKUX OMBITOB IO MOTYYEHUIO
¥ coOOMpaHUIo ra3000pa3HBIX BEIIECTB (AMMHAKa U YTJIEKUCIIOTO rasa);

MPOBOJIUTh PEAKLMH, TOATBEPKAAIONINE KAYECTBEHHBI COCTaB Pa3IM4HbIX
BEII[ECTB: PACIO3HABATh OMNBITHBIM NTYTEM XJIOPHI-, OpOMHI-, HOAWA-, KapOOHaT-,
docdart-, cunmkar-, cyibQpar-, THAPOKCH]I-MOHBI, KATUOHBI aMMOHUS U HOHBI U3yYEHHBIX
METAJIJIOB, TPUCYTCTBYIOIINUE B BOJHBIX pACTBOPaX HEOPTaHUYECKHUX BEILIECTB;

MPUMEHSITh OCHOBHBIE ONEPALIMU MBICIIUTEIBHOMN AESITEIbHOCTH — aHAIU3 U CUHTE3,
CpaBHEHHE, O00O0OIIeHHe, CUCTEMATU3alUI0, BBISIBICHWE MNPUYUHHO-CIIECTBEHHBIX
CBSI3€M — I W3YyYEHHUs] CBOMCTB BEIIECTB W XMMHUYECKUX PEAKIUN, €CTECTBEHHO-
Hay4YHbIE METO/Ibl TO3HAHUS — HAOIOICHUE, U3MEPEHUE, MOJIETTMPOBAHNE, SKCIIEPUMEHT
(peanbHBIN U MBICTIEHHBIN).
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIIACC
Ne Tema Jara
pa3aeia mwian | paxkr OcHoBHBbIE BUbI y4eOHOM ®opMa TeKylIero

Tema ypoka

HECATCJIBbHOCTH

KOHTPOJIA,
NPOMEKYTOUYHOM H
HTOTrOBOM
aTTecTAIMU/TIPAKT
Hueckas
4acThb.

1 IIepBoHavaib
HbIE
XUMHUYECKHE
HOHSTHSA

20 gacoB

BBOHBIN HHCTPYKTAX
o Th nipu pabore B
KaOMHETE XUMUHU.
[Ipenmer xumuu. Pons
XUMUU B KU3HU
YeJIOBEeKa.

OOBACHSIOT POJIb XUMHNYCCKUX 3HAHUH B )KU3HU YEJIOBEKA

YMEIOT:

HCIIOJIB30BATh MMOHATHSA ITPU XaApPAKTCPHUCTHUKE BCUICCTB

Merons! u3y4eHus
XUMHH

XapakTepu3yroT OCHOBHBIE METO/IbI U3YYEHUS ECTECTBEHHO-
Hay4HbIX JUCUUIUIMH. [IpUBOAAT IpUMEpPHI MATEPUAIIBHBIX U
3HAKOBBIX MJIM CUMBOJIBHBIX MOJIEJIEH. COOMPAIOT 0ObEMHBIE U
IaPOCTEPKHEBBIE MOJIEIU HEKOTOPBIX XUMUYECKHUX BEILECTB.

ArperatHbie COCTOSIHUS
BEIIECTB

PaznuuaroT Tpu arperaTHbIX COCTOSIHUS BEIECTBA.
yYCTaHABIMBAIOT CBSA3M MEKIy HUMHU Ha OCHOBE B3aMMHBIX
nepexo10B. HabirogaroT XuMIUYeCKUi SKCIIEPUMEHT U JIETaf0T
BBIBOJIBI Ha OCHOBE HAOIIOIEHNH.

HNucrpykrax no Th.
IIpakTnyeckas padora
Nel.

«3HAaKOMCTBO C
1ab0paToOpHBIM
000pyI0BaHUEM.
[IpaBuna TexHUKH
0€301acHOCTH TIpU
paboTe B XUMHUECKOM

OnpenensitoT OCHOBHOE XMMHUYECKOe 000pyI0BaHKe. 3HAIOT
MpaBUJIa TEXHUKU OE€30MAaCHOCTH IIPU paboTe B XUMUYECKOM
kaOunete. PaboTaroT ¢ 1a00paTopHbIM 000PYJOBaHUEM U
HarpeBaTeIbHBIMU IPUOOpPaMU B COOTBETCTBHH ¢ npaBuiaMu Th.

VYPOK - IpakTUKyM
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KaOHuHETE).

5 DusnuecKue SIBICHUS B | PaznuuaroT pu3Mdeckue ¥ XMMHYECKUE SIBJICHUS], YUCThIE
XUMHH BElIECTBA U cMecH. KItacCu(pUIMPYIOT U IPUBOISAT IPUMEPBI
CMECEH.
6 Wucrpykrax mo Th. 3HAKT MpaBmia o0pamieHus ¢ Tab0paTOPHBIM 000PYIOBAHUEM, | YPOK - MPAKTUKYM
IIpakTHyeckast paboTa | croco6ml paszelIeHus] OTHOPOIHBIX CMECEH.
Ne2. AHalu3 HOYBEL VMeloT IpOBOIUTE paszielieHueM cMeceil (pHIbTPOBAHHEM
BBIITAPHBAHUEM.
7 ATOMHO-MONIEKYIAPHOE | OOBACHAIOT, YTO TAKOE XUMUYECKHUM SJIEMEHT, aTOM, MOJIEKYIIA,
ydeHue. XuMHYECKHe aJUIOTPOIHUSI, MOHBL. Pa3nuyaroT npocThie U CII0KHBIE BEIIECTBA,
OJICMCHTBI BEIECTBA MOJIEKYJIIPHOTO M HEMOJIEKY/ISAPHOTO CTPOESHHS
8- 3HAaKU XUMUYECKUX Ha3zpiBatoT 1 3anuceIBatoT 3Haku XO. OMMUCHIBAIOT CTPYKTYPY
9 JNICMCHTOB. Tabaubl X3. 00BACHIIOT ITUMOJIOTHYECKHIE Haualla Ha3BaHUH
[lepnomieckas rabmiua | x5 y yx OTJIEJbHBIX aTOMOB.
J.1. Menneneepa
10 Xummueckue GopMynbl. | M3yuarom xumuueckue noHAmMuUA. OTHOCUTEIbHAS aTOMHAs U
- MOJIEKYJISIpHAs Macca, XuMuieckast GopMmyIia; onpeoenirom:
11 KA4eCTBEHHBIN U KOJIMYECTBEHHBIM COCTaB BEUIECTBA 110
XUMUYECKOH (hopMyIie; 6biuucisaon OTHOCUTENbHYIO
MOJIEKYJISIPHYIO Maccy BellecTBa; Pa3nnyaroT HHAEKCH U
KO3 PUIIMEHTHI.
12 BanentHocts OOBSCHSIOT, YTO TAKOE BAJIECHTHOCTh. IOHUMAIOT OTPaKEHUE
- MOPAJIKA COEIMHEHUS aTOMOB B MOJIEKYJIaX BEILIECTB
13 MIOCPEJCTBOM CTPYKTYPHBIX (pOpMYII.
14 XVMMHYECKUE PEAKLINH. 3HAIOT OIIPEIETICHNE TIOHATHUS «XUMHUUYECKAs PEaKLUsI», IPU3HAKU
[Ipu3Haky U ycioBUS UX | M YCIIOBUSI BOSHUKHOBEHHUS U TEUEHHS] XUMHUUECKUX pEaKIuil,
ITPOTEKAHUS. TUIBI PEAKIMN 110 MOTJIONIEHHUIO WM BBIACIEHUIO SHEPTUU.
15 3aKOH COXPAaHEHHUS 3HAIOT OINpeAeIIEHNE XMMUYECKUX YPaBHEHU, 3HAUCHHE
- MaccChl BEIIECTB. K03 duIMeHTa B XUMUYECKUX YPAaBHEHUSAX. Y MEIOT COCTABIIATh
16 XHWMHUYECKHE PEAKIIUN. YPAaBHEHUS PEAKIUI HA OCHOBE 3aKOHA COXPAHEHMSI MaCChI
BEIIECTB, PACCTABIISATH KOA(PPHUIIUEHTHI.
17 Tunel XUMUYECKHUX Knaccuduuupyror xummueckue peakiiu o npu3HaKky uncia u
- peaxkuuit COCTaBa PEareHTOB U MIPOJAYKTOB. XapaKTEPU3YIOT pOJIb
18 KaTaJIn3aTOPOB B MPOTEKaHUKU XP
19 [ToBropenue n YMET NpUMEHATh 3HaHUs, yMEHUS U HABBIKY IIPU BBIIIOJIHEHUU

0000I1IEHNE TEMBL.
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IToaroroBka x
KOHTPOJILHOW padoTe.

TPEHUPOBOYHBIX YIIPAXKHEHUH U 3a/laHU

20 Konrpoabnas padora YMET NpUMEHATh 3HaHUS, YMEHHS U HABBIKH, MIOJTyYCHHBIC B KonTtponb -3HaHuit
Nel «Havanbbre XOJCU3YUEHHSI JAHHOW TeMBbI, IPU BBIOJIHEHUH KOHTPOJIBHOM
TIOHSTHSI XUMUI PaGOTL.

21 | Baxnenme Bosnyx u ero cocras XapakTepu3yroT 00bEMHYIO JI0JII0 KOMIIOHEHTOB BO3/1yXa,

EDQHCTaBHTe PacCUUTBIBAIOT €€ 10 00BEMY 3TOM CMECH.

u

HEOPIraHuvec

KHX BEILECTB

18 vacos

22 Kucnopon XapakTepusyroT 030H KaK aJJIOTPOIHYI0 MOIU(DUKALIUIO

kuciopona. IlpoBoasr, HabI0JaI0T, ONUCHIBAIOT XUMUYECKHM
AKCIIEPUMEHT 10 MOTYYSHHIO, COOMPAHUIO U PACIIO3HABAHUIO
Kucaopoaa ¢ coomoaenuem npasui Th.

23 NucTtpykTax no PaGoratot ¢ 1abopaTopHbIM 000PYIOBAHUEM U YPOK - IpakTHKyM
Th.IIpakTH4eckast HarpeBaTelbHbIMU IpUOOpaMH B COOTBETCTBUH ¢ IpaBuiiamu Th.
padora Ne3 « BrimonHaAo0T npocteiinme npuemMsl 00palieHus ¢ 1a00paTopHbIM
[Tonyuenue, cobupanue | obopynoBanuem. CoOUparOT KUCIOPO METOJOM BHITECHEHUS
Y pacro3HaBaHUE BO3/lyXa, paCllO3HAIOT €TO0.

KHCIIOPOJIa»
24 Oxkcunpl 3HAIOT XMMUYECKOE MOHSITHE: OKCUBI.
YMeroT Ha3bIBaTh: OKCHUJIBI 110 UX (opMyiaM
OIIPEACISIOT: CTENIEHb OKUCIIEHUS 2JIEMEHTOB B OKCUAAX.
3HaOT KJacCU(UKALIMIO U XMMHUYECKHE CBOMCTBA OKCHJIOB
25 Bonopon YMeTb NPUMEHSITh 3HAaHUs, YMEHUS1, HABBIKU, [TOJTyYEHHBIE NTPU
W3Y4YECHUU JAHHOU TEMBI.
XapakTepu3yloT COCTaB MOJIEKYJIbI, PU3NUECKUE U XUMUYECKHE
CBOICTBa, MOJIy4eHUE U PUMEHEHUE BOJIOPO/Ia.

26 WHcTpykTax 1no PaGorats ¢ nabopaTopHbIM 000pYIOBaHNE U HATPEBATENFHBIMU | YPOK - IPAKTHKYM
Th.IlpakTH4eckast npudopaMu B COOTBETCTBUU C npaBuiamu Th.
paGora Ned BrImonHATs pocTeiiime nprueMbl 00parieHus ¢ 1a00paToOpHbIM
«ITomydenne, cobnpanne | 000pyIOBaHHUEM: COOMPATH MPUOOP JIJISl TIOTYICHHS Ta30B,

U paclio3HaBaHUE MPOBEPSITH €r0 HA TEPMETUYHOCTh U UCIIOJIb30BATh JJIs
BOZOPOJA» MOJIy4eHHUs BOAOPOJa
27 Kucnorsr 3HAI0T XUMHYECKOE MOHATHE: KHUCIIOTA, IIenoub. Ha3sBaroT
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KHCIOTHI 10 X hopmynam. COCTaBISIIOT XUMUYECKHE POPMYJIbI

KuCIoT. OnpeeNsifoT KUCIOTHI 10 UX GopMyIiam.

28 . 3HAIOT NOHATHUE: COJIb.

Comn YMerT Ha3bIBaTh COJH 10 UX popmynam. COCTaBIsAIOT
xumuueckue Gopmyibl coseil. OnpenensoT CoIu Mo ux
dhopmyiiam 3HAIOT Ki1accU(DUKAINIO CPETHUX COJIEH

29 KomuuecTBa BemecTsa. 3HAIOT XUMUYECKHE MMOHATHS: MOJIb, MOJISIpHAsl Macca.
- Momnsipras Macca BbIyucistor MOJIsIpHyt0 Maccy, KOJIMYECTBO BEIIECTBA.
30 BEIIECTBA.
31 Mounsipablit 00beM ra30B | 3HAIOT XUMHUYECKOE MMOHSTHE:
MOJISIPHBI 00BEM. YMEIOT BEIYUCIISATH IO
KOJIMUYECTBY (Macce) ra3000pa3Horo BEIIECTBa €ro 00beM, o
00beMy Ta3000pa3HOT0 BEIIECTBA €0 KOJIMYECTBO (Maccy).
32 Pemenue 3amay c YMEIOT NPUBOIUTH PACUETHI 110 (OpMyJIaM C UCIIOIb30BAHHEM
- HUCIIO0JIb30BaHUEM mousThil: 1/, Mm, M, NA.
33 MOHATUN «KOJIMYECTBO

BEILIECTBAY, « MOJISIpHAs

Maccay, «MOJISIPHBIHI

00BbEM», «UUCIIO

ABoraapo»

34 Bona. OcHoBanwusi. Hayuarcs: xapaktepu3oBaTh CTpOEHHE MOJIEKYJIBI BOJAOPO/IA,
dbuznyecKrue 1 XUMUYECKHE CBOMCTBA BOJIbI, OOBACHATH
AHOMAJTUU BOJIBI, CITOCOOBI OUMCTKU BOJIBI, IPUMEHSTH B OBITY
GUIABTPHI TSI OYMCTKH BOBI, IPABUIBHO HUCIIOJIB30BATh
MUHEPATHHYIO BOJTY, BBITIOJIHATEH PACYETHI 10 YPaBHEHUSAM
XUMHUYECKUX PEaKIUi, TPOTEKAIOIINX C y4aCTHEM BOJIBI.
[TomygaT BO3MOKHOCTh HAYYUTHCS: OOBEKTUBHO OIICHUBATH
WH(OPMAIIHIO O BEIIECTBAX M XUMHUYECKHX MPOIECccaXx,
KPUTHYECKH OTHOCUTHCS K TICEBJIOHAYIHON HH(OpMAInH,
HEZ0OPOCOBECTHOM peKiiame

35 PactBopsl. MaccoBas YMeTh NPUMEHATh 3HAHUSA, YMEHUS, HABBIKH [TPU U3YYEHUH

JI0JIs1 PAaCTBOPEHHOTO TeMbI «PacTBOPBI».

BEIIECTBA.

36 Nuctpykrax no Th. OmnpenenstoT OCHOBHOE XMMUYECKOE 000pyI0BaHHE. 3HAIOT VYPOK - IpakTUKyM

IIpakTnyeckas padbora

MpaBUjia TEXHUKW OE30MaCHOCTH MPU pab0Te B XUMHUYECKOM
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Ne5 «IIpurorosienue
pacTBOPOB COJIEH C
ONpeAeICHHON MacCOBOM
JIOJIEN»

KaOUHETE.

37 O600mmenue u . YMeTh IPUMEHSTh 3HAHUS, YMEHHS U HABBIKHU IIPH BBIIOJHEHUH | YPOK - CEMUHApP
CUCTEMAaTU3alUsA 3HAHUM | TPEHUPOBOYHBIX YIIPAXXHEHUN U 3alaHUN
1o teme «Baxuernue
MpeACTaBUTEIN
HEOPraHUYeCKUX
BEILIECTB)
38 Kourpoannasi padora YMeTh NIPUMEHSTh 3HAHUs, YMEHUS1, HABBIKU [IPU U3YUCHUHU Ypok KOHTPOJIA -
Ne2 «Baxneiimue TeMbl «BakxHeume npeCcTaBUTEIN HEOPraHUYECKUX BEIECTB. | 3HAHUU
MIPEACTaBUTENN KonnuecTBeHHbIE OTHOLIEHUSI B XUMUN»
HEOPTaHUYECKUX
BEILIECTB)
39 | OcHOBHBIE Oxkcuppl. 3HAIOT ¥ TOHUMAIOT XUMUYECKUE TTOHATHUS: OKCHJIBI.
KJIACChI VYMerT Ha3bIBaTh: OKCHIBI IO UX (opmysnam. COCTaBIsIOT
HeOpraHuye XUMHYECKHEe (DOPMYIIBI OKCHJIOB; OTIPEAEIISIOT OKCHJBI O UX
CKHMX dbopmynaM. XapakTepusyroT 00IIHe XUMHUECKHUE CBOICTBA
BellleCTB COJICOOPa3yIOIINX OKCHUJIOB.
10 yacoB
40 OcHoBaHus 3HaloT omnpeneneHre ocHoBaHui. Kimaccudukanuro n
XMMHYECKHUE CBOMCTBA OCHOBAHUI. YMEIOT COCTABIATH
(hopMyIIbl OCHOBaHHI 1O Ha3BAHUIO, HA3BIBAIOT COSAMHEHHUSI 110
dbopmyre.
YMEIT COCTaBIATh YPaBHEHUN PEaKIIMii, XapaKTEPU3YIOLIUX
XMMHYECKHE CBOMCTBA OCHOBAHUN.
41 Kucnotst 3HAIOT XMMUYECKOE MOHITHE: KUCIIO0Ta, 1ies04b. Ha3biBator
- KHUCJIOTHI 0 uX popmynam. COCTaBISIOT XUMUYECKUE (DOPMYITBI
42 KHCIOT. OnpeeNsifoT KUCIOTHI TTo UX popMynaM. Y MeoT
COCTaBJISITh YPABHEHHSI PEAKITUH, XapaKTePU3YIOIIHNX
XUMHUYECKHUE CBOMCTBA KUCIOT B MOJIEKYJISIPHOM U HOHHOM BUJIE;
ONPENEAIOT: BO3MOXKHOCTh ITPOTEKAHUS TUITUYHBIX PEaKIIUN
KHCJIOT.
43 Comn 3HAIOT XMMUYECKOE MOHSTHE: COJIb.
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YMeroT Ha3bIBaTh coH 1o uX popmynaM. COCTaBISIOT

44 XUMHYecKre (GopMyIbl coneld. OnpenensoTconu 1Mo ux
dhopmynam.
3HaI0T KJIaccu(UKAIUIO U XUMUYECKHE CBOMCTBA CPETHUX
COJIEH.
45 I'enernyeckas cBs3b 3HaIOT XUMUYECKHE CBOMCTBA OCHOBHBIX KJIacCOB
MEXAY KJIacCaMu HEOPraHUYECKUX COCTUHEHUH, ONpeieTIeHUe TeHeTUUECKON
HEOPraHUYeCKuX CBSI3H.
BEILIECTB VYMEIT cOCTaBIATh ypaBHEHUS XUMUYECKUX PEaKIHi,
XapaKTEepU3yIOIINe XMMUUECKHUE CBOMCTBA U TEHETUUYECKYIO
CBSI3b OCHOBHBIX KJIACCOB HEOPIraHUYECKHX COCAMHEHUM
46 Wuctpykrax no Th. YMerT obpamarbes ¢ XMMHYECKOM MOCYI0H U JIaO0PaTOPHBIM VYPOK - IpakTUKyM
IMpakTnyeckas padora | 060pyAOBaHHEM; UCIIOIb30BATH NPUOOPETEHHBIE 3HAHUS U
Ne6 «Pemienue YMEHHSI, [T0JIyYE€HHbIE NTPU U3y4yeHUH TeMbl «CBONCTBa
IKCIIEPUMEHTAIBHBIX OCHOBHBIX KJIACCOB HEOPIraHUYECKUX COEAMHEHUI» MpH
3a1au» BBIIIOJTHEHUH NTPAKTUYECKOU pabOThI.
47 O6006m1eHne u 3HaroT npaBuiia oOpamieHus ¢ JIabopaTopHbIM 000PYIOBAHHUEM,
cHCTeMaTH3alus 3HaHUui | criocoObl pa3faeneHus 0THOPOIHBIX CMECEH.
1o TeMe «OCHOBHBIE YMerT NpoBOAUTH pa3fiefiecHueM cMecell GHIIbTPOBAaHUEM U
KJIaCChl HEOPraHUYECKUX | BHIMIAPUBAHUEM.
COCIUHEHUI»
48 Kontposabnasa paGora | YMEIOT NIPUMEHATh 3HAHUS, YMEHUS U HaBBIKU B XOJ€ U3YUYECHHUS
Ne3 «OcHoBHBbIE KiTacchl | TeMbl «OCHOBHBIE KJIACChl HEOPTAaHUUECKUX COSTUHEHUI.
HEOPraHUYECKUX
COEIMHEHUN
49 | llepnoauuec EcrecTBennble OOBACHAIOT PU3HAKH, TO3BOJISIOMINE O0bEIUHATH TPYIIIBI
KUl 32aKOH U CeMelCTBa XUMHUECKUX | XUMUYECKHX IEMEHTOB B €CTECTBEHHbIE CEMENCTBA;
nepuoanyec JJIEMEHTOB. PacKpbIBalOT CMBICII HA3BAHUN €CTECTBEHHBIX CEMENCTB;
Kas cucremMa AMOTEpHOCTb. OOBSACHSIOT, UTO TaKoe aM(pOTEpPHbIE COCTUHEHUSI.
XHMHYECKHX
3JIeMEeHTOB
JINR
MenneneeBa
8 uyacos
50 OTKpbITHE Paznn4aroT ecTeCTBEHHYIO M MCKYCCTBEHHYIO KJIaCCH(UKAITHIO;
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MeunneneeBbIM
MEPHONUECKOT0 3aKOHA.

apryMeHTupyroT oTHeceHue 113 k ectecTBeHHOM
Kjaccuukanum.

51 OcHOBHBIE CBEZIEHUS O 3HAIOT CTPOEHUE aTOMa, COCTaB ATOMHOTIO sIpa, OIPEIECIICHNE

CTPOEHUH aTOMa. M30TOIOB, TPY BUJA U3JIy4YEHUs, ONIPEAEICHUE TIOHATHUS
«XUMHUYECKHUH DIEMEHTY.

52 CrpoeHue IEKTPOHHBIX | YMEIOT COCTABIIATH: CXEMBI CTPOEHMS AaTOMOB IEepBbIX 20
000J104€K aTOMOB JIEMEHTOB B MEPUOAUUYECKON CUCTEME; OOBACHSIOT: (PU3NUECKUI
aneMeHToB 1-20 B CMBICJI HOMEPOB I'PYIIIBI U IEPUOJIA, K KOTOPBIM IIPUHAJICKUAT
TaOJIHLIE aneMeHT B [ICXD JI.M. MenaeneeBa, 3aKOHOMEPHOCTH
J.M1.Menneneesa. W3MEHEHUs CBOMCTB 2JIEMEHTOB B IIPE/IEIIAaX MAJIbIX IIEPHOJ0B U

IJIaBHBIX NTOATPYIII.

53 Ilepnoanueckuii 3akoH 1 | HayuaTcs: onMchIBaTh U XapakTepu30BaTh TAOINYHYIO GOopMy
nepuoanueckas cucrema | [ICXD JI.W. MenaeneeBa; nenaTh yMO3aKIIOUCHUS O XapaKTepe
U CTPOEHHUE aTOMa. U3MEHEHHUS CBOMCTB XUMUYECKUX JIEMEHTOB C YBEIMUYECHUEM

3aps/10B aTOMHBIX SI/IEP.

[Tosrydat BO3MOKHOCTb HAYUYUTHCSA: IPUMEHSTH 3HAHUS O
3aKOHOMEPHOCTSIX MEPUOANYECKON CUCTEMbI XUMUYECKUX
JIEMEHTOB JIJIs1 0OBSCHEHUS U MPEIBUICHUS CBOMCTB
KOHKPETHBIX BEILIECTB

54 XapakTepucTHKa Hayuatcs: xapakTepu3oBaTb XUMUYECKHE dJIEMEHTHI 1-3 —T0

- XMMHMYECKOT0 3JIeMeHTa | mepuoja no ux nojioxenuto [ICXD /.M. Menaeneesa.

55 Ha OCHOBE €T0 [Tosydat BO3MOKHOCTh HAYYUTHCS: OMUCHIBATH U3YUYEHHBIE
MIOJIOKEHUS B O00BEKTHI KaK CUCTEMBbI, IPUMEHSIS JIOTUKY CUCTEMHOI'O aHaJIn3a
NIEPUOANYECKON CUCTEME

56 3HavueHue 3HaroT GOPMYTUPOBKY NEPHOTUUECKOTO 3aKOHA, ONIPECIICHHE
NEPUOAMYECKOr0 3aKOHa | TeproAa, pu3ndeckui cMbica Ne mepuoja, onpeeneHmue
u Ilepunognueckoin rpynnbl, pu3nyecKuit cMbicia Ne rpymibl.

CHCTEMBI
57 | Xumnueckasn WonHas cBs3b 3HAIOT XUMUYECKOE MTOHATHE: NOH, HOHHASI XUMUYECKasl CBSI3b.
CBSI3b YMEIT OIpenensiTh HOHHYIO CBSI3b B XUMHUYECKHUX
10 yacos COCTMHEHUSIX, COCTABJISITh CXEMBI 00pa30BaHUsI HOHHBIX
COCIMHECHUM.
58 KoBaneHnTHast 3HAOT OIpe/ieJIeHUE HEMOISIPHON KOBAaJIEHTHOM CBS3H,

HCIIOJIsIpHAas CBA3b

MEXaHN3M 00pa30BaHUs CBSI3H.
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59 KoBanientHas nosnsipHas 3HAIOT OMNpPEICTICHUE IICKTPOOTPUIIATEILHON, KOBAJICHTHOM
CBSI3b TIOJIIPHOMU CBSI3M, MEXaHU3M 00Pa30BaHMSI CBSI3U. Y MEIOT
OTpeeIATh KOBAJICHTHYIO MOJSPHYIO CBA3b B COCTUHEHUSIX,
3aIMCHIBATh CXEMY 00pa30BaHUsl CBSI3H.
60 Meramnueckas CBA3b 3HAIOT XUMUYECKOE MOHITHE: METAINYECKAs CBSI3b;
COCTaBIISIIOT CXEMBI €€ 00pa3oBaHus
61 CreneHb OKUCIICHHUS. 3HAIOT OMNPEICICHUE TTOHATHUS «CTETIEHb OKUCICHUSD .Y MEIOT
- Pemenue ynpaxxuenuit OTIPECIISATH CTEIICHh OKUCIICHUS 110 JOpPMYJIe BEIIECTBA U
62 o Teme: «CTeneHpb COCTaBJIATH (POPMYIIBI [10 CTETIEHU OKUCIICHUS, UCTIONb3YS IPU
OKUCJICHUS» 9TOM PSJI AIEKTPOOTPHUIIATEIIHHOM.
63 OKuCIUTENHHO- 3HAIOT XUMUYECKUE TTOHSTHUSA:
BOCCT@HOBUTEIIbHBIC OKHUCJIUTEh U BOCCTAHOBUTENb, OKUCIICHHE U BOCCTAHOBJICHHE.
peaxIuu. OrnpeaensioT: CTeNeHb OKUCICHUS SJIEMEHTa B COCIMHCHUH,
OKHUCJIUTEIN U BOCCTAHOBUTENH, TUII XUMUYECKOU PEAKIIHH 110
W3MEHEHUIO CTETICHH OKHMCIICHUSI XUMUUECKUX JIEMEHTOB
64 VYnpaxHeHus B YMeEIoT onpeAensiTh CTeNeHb OKUCICHUS YJIEMEHTOB B
cocraBnenuu OBP COCIMHEHHUH, OKHCIIUTEITU U BOCCTAHOBUTENH, OKUCIIEHUE U
BOCCTAaHOBJIEHUE
65 O06o01enne u Ymeror xapakrepuzoBarh: [ICXD JI.U. Menneneesa, 3Hat0T Ypok - cemuHap
CUCTeMaTH3allysl 3HaHU | COCTaB aToMa.
o temam: «[13 u IICXD | CocraBisioT: ypaBHEHUS OKUCIUTEIbHO- BOCCTAHOBUTENIBHBIX
U CTPOEHHE aTOMay, peakiuii.
«CTpoeHuE BEIIeCTBay,
«OBP»
66 Pemenwue 3amaq no YMEIT BBIUUCIATH 110 XUMUYECKUM YPAaBHEHHSIM MaccCy 110
dbopmynam W3BECTHOMY KOJIMYECTBY BEUIECTBA, BCTYNUBILETO WU
MOJTYYAIOMIErocs B pe3yJbTaTe PEakify, U HA00OPOT.
67 Hrorosas YMEIT BBIUUCIATH 110 XUMUUYECKUM YPABHEHUSIM MacCCy 110 Urorosas
KOHTPOJIbHAsI padoTa M3BECTHOMY KOJIMYECTBY BEIIECTBA, BCTYIMUBIIETO WITN KOHTpOJIbHAs paboTa
TMOJIYYAIOIIErocs B pe3yabTaTe peakiliu, 1 Ha000POT.
68 | O6ooIIEeHNE AHanmn3 KOHTPOJILHOMN 3HAOT XUMUYECKUE TTOHITHA:
H paboThI OrnpeaensioT: CTENeHb OKUCIEHUS 3JIEMEHTA B COCIMHEHHH,
cucTremMaTusa OKHUCJIUTEIN U BOCCTAHOBUTENH, TUIl XUMUYECKON PEAKIINH 110
s 3HAHUH W3MEHEHUIO CTETIEHH OKUCIICHUS XUMUYECKHUX AJIEMEHTOB.
69 Pemienue 3amay o YMEI0T BBIUUCIISTH IO XUMUYECKUM YPABHEHHUSIM Maccy Mo
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YPaBHEHUSIM PEAKIINI HU3BECTHOMY KOJIMYECTBY BEILIECTBA, BCTYNUBIIETO WU
TMIOJIYYAIOIIETroCs B Pe3yabTaTe PEaKiliu, 1 HA000POT.
70 O6006mmenne u VYwmeror xapakrepuzoBath: [ICXD JI.1. MenneneeBa, 3Hat0OT
CUCTEMAaTU3alMsg 3HaHUH | COCTaBBbI COCTUHEHUMN.
0 KypCy XUMHUH 8 CocCTaBIsIOT ypaBHEHUS] XUMUYECKUX PEAKIIUM.
KJlacca
9 KIIACC
Ne Tema pa3jgea JlaTa Tema ypoka OcHoBHBIE BU/IbI Y4eOHOH JeSITeJIbHOCTH ®opMBbI TEKYyLIET0
IJ1aH paxr KOHTPOJI,
n/n NPOMEKYTOYHOH 1
HTOI'0BO# aTTecTa-
MU/ NpaKTHYecKast
4acTh
1 1. O0o06uieHuE BBoaHBIN MHCTPYKTaXK. CpaBHEHHE OKCHIOB, OCHOBAaHMH, KHUCIOT U COJIEH TIO
3HAaHUHU o Knaccudpuxanus COCTaBy. Onpenenenne IIPUHAIEKHOCTH
Kypcy 8 kiacca. XUMUYECKUX COCTUHEHUHN HEOpPTaHWYECKUX BEIIECTB K KJlaccy 1o GopMmyIe.
XuMuueckue
peaKkuuu.
4qaca.
2 Kimaccudukanus CocraBneHue ypaBHEHHUN XUMHYECKUX pEakIuid Ha
XUMHNYECCKHUX peaKum‘/'I OCHOBC 3aKOHa COXpaHCHUMA MacCChbI BCIIICCTB.
Knaccugukanus XuMUYeCKUX PeakLuil.
3 CKOpOCTB XUMHUYECCKUX O6’L}ICHCHI/IC C TMPUBCACHUCM IIPUMCPOB BIIMAHUA
pCaKLII/Iﬁ q)aKTOpOB Ha CKOPOCTb XI/IMI/I‘leCKOﬁ pCaKknunu.
4 XI/IMI/I‘{GCKI/Iﬁ KaTaJin3 HpOBC)_ICHI/Ie peaKuHﬁ, MOATBCPIKAAOMIUX  BIIMAHUA
KaTaJin3aTopa Ha CKOPOCTh PCAKIIUU.
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2. XHUMHYECKHE DIEeKTPONIUTUYECKAS CocraBienue ypaBHEHUI AIEKTPOTUTHIECCKOM
peakiuu B JIUCCOIAAIIHS JHUCCOILMAIMN KUCIIOT, OCHOBAHUM U COJICH.

pacTBopax

8 yacos.

6 OcCHOBHBIE nonoxeHus: | CocTaBIeHUE MOJEKYJISIPHBIX, MOJHBIX U COKPAIICHHBIX
TEOPUH DIICKTPOIUTUUECKON | HOHHBIX ypaBHEHUI peakiuit C y4acTheM
JIUCCOIAALINHT AIEKTPOIIUTOB.

7 XumMuueckue cBoiictBa | CoCTaBIIeHHE XapaKTEPUCTHUKU OOIIMX XUMHYECKUX
KHUCJIOT KaK 3JIEKTPOJIUTOB cBOMCTB kucioT ¢ no3unuid TOJI. Hcmonbp3oBaHue

TAaOJMUIBI ~ PaCTBOPUMOCTH  JUIS  XapaKTePUCTHKHU
XUMHAYECKAX CBOMCTB KUCIIOT.

8 XUMHAYECKHE cBoiicTBa | CoCTaBJIeHUE XapPaKTEPUCTHKU OONIMX XUMHYECKUX
OCHOBaHUH KaK | CBOHCTB OCHOBaHWHU ( IIeNo4Yeld M HEPacTBOPUMBIX
3IEKTPOIUTOB OoCHOBaHMH) ¢ mo3utuii TOJ]

9 XUMHAYECKHE cBoiicTBa | CoCTaBlIeHUE XapPaKTEPUCTHKU OONIMX XUMHYECKUX
COJIEH KaK AIIEKTPOJIIUTOB cBolcTB coneid ¢ mosuuuu  TOM. Onpenenenue

HOHSITHUH:

-Cpennsist conb

-KHCJIast CONb

-OcHOBHasI COJIb
10-11 I'maponus coneit Ypok - ceMuHap
12 IIpaktuueckass padora Nel | Obpamenne ¢ nabopaTopHBIM — 00OpYJOBaHHEM H | YPOK - IPAKTHKYM

«Pemenne
IKCIIEpUMEHTAIBHBIX  3a/a4
10 TEME
«INEKTPOTUTHYECKAS

Harpe€BaTCiIbHbIMHA HpI/I60paMI/I B COOTBCTCTBUU C
npaswiamu Th. Pacno3naBaHue aHMOHOB U KaTHOHOB.
Onucanue XUMHUYECKOTO SKCIIEPUMEHTA,
(hopMynMpoBaHue BBIBOJIOB.
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JUCCOLAALINI»

13

3 Hemeramiel u
HX COEIVHEHUS
35 yacos.

OO6mmas XapaKTePUCTHKA
HEMETAIJIOB

XapakTepruCTHKa XUMHYECKHX DIIEMEHTOB-HEMETAILIOR:
cTpoeHHe W (¢u3nUeckne CcBoicTBa. OOBICHCHHE
3aBUCHMOCTH CBOHCTB HEMETAJUIOB OT TIOJIOXKCHHS B
[CXDO.

YcraHOBIEHNE NPUYMHHO-CIIEICTBEHHON CBS3U MEXKAY
CTPOEHHMEM aToOMa, XWUMHUYECKON CBS3bIO, THUIIOM
KPUCTAJUIMYECKOM  PELIETKM  HEMETAJUIOB U HUX
COCIUHECHMIA, X (U3NICCKHMH CBOMCTBAMU.

14

OO01mas XxapakTepHUCTUKa Tajo
T'€HOB

CocTaBrneHue Ha3BaHWN TAJOTEHOB IO (OpMYyIle M HX
¢dopmyn mo HazBaHUsIM. OOBSCHEHHE 3aBHCHMOCTH
CBOMCTB ranoreHoB ot nonoxxkenus [1CXD.

15

COGZ[I/IHGHI/IX TaJIOr€HOB

XapakTepucTHKa COEJIWHEHHH TraJIoreHOB:  COCTaB,
(u3nyecKkue M XMMHUYECKHE CBOWCTBA, MOJIYYCHHE U
MPUMEHEHHE.

HaOnronenue u onmucaHne XUMHUYECKOTO KCIIEPUMEHTA
10 Pacro3HaBaHHUIO

-XJIOPHT

-Opomu

-HOJUJI HOHOB.

16

IIpaktnueckass pabora Ne2
«3yueHne cBOMCTB COISTHOM
KHCTIOTBD)

Pabora ¢ mabopaTropHbiM 000PYZOBaHUE W CIUPTOBKOM
B cooTBeTcTBHM ¢ mnpaBwiamu Tbh. Habmonenwe 3a
CBOWCTBAMHU COJITHOW KHCJIOTHI W (POpMyITHpOBaHUE
BBIBOJIOB.

YPOK - IpaKkTUKyM

17

Xanbkorensl. Cepa

XapakTepuCTHKa  CEpbl, CTPOEHHUE,  AJIOTPOIHS,
¢m3nueckne u xummuueckue cBoiicTBa. CocraBieHne
Ha3BaHUW COEAMHEHUH cepbl o GopMyiie U X GopMyI
o Ha3BaHui0. OOBSCHEHNE 3aBUCMOCTU CBOMCTB CEpEI
ot nonoxxkenus B [ICXD.

18

Cepoojiopon. Cynbpuibl.

XapakTepUCTHKA CEPOBOAOPOJIA: CTPOEHHE, (PU3NUECKHUE
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U XMMHUYECKHe cBoiicTBa. [IpuMenenue.

19 - Kucnopomasie coeauHenus | XapaktepucTuka okcumoB cepsl ( IV ' VI). CoiicTsa,
20 cephl [OJlydeHHEe W TpHUMEHeHHe. XapaKTepHCTHUKa CepHOI
KHCJIOTBl M ee monydyenue. HabOmiogeHue W omucaHue
XMMUYECKOr0 SKCIEPUMEHTA: KAayeCTBEHHAs PEaKIHs
Ha Cyib(aT — HOH.
21 [Mpaktuueckass pabora Ne3 | PaGota c mabopaTopHBIM 00OPYAOBAaHHEM M CHHPTOBKOM | YPOK - MPaKTHKYM
«3yueHne CBOWUCTB cepHOW | B cooTBeTcTBMU ¢ mpaBwiamu 1b. HaOmromenue 3a
KHUCJIOTBD) CBOMCTBaMU  CEpHON  KUCIOTBL. ~DOopMyIHpOBaHUE
BBIBOJIOB.
22 Oo6mas XapaKTepUCTUKa | XapaKTepUCTHKA a30Ta: CTPOeHHWe , (QHU3NYecKue W
JIeMEHTOB 5 A rpynmbl. | XUMU4eckue cBoicTBa. [lomyueHne W TIpuUMeEHEHHeE.
A3oT. OObsicHeHWEe  3aBHCUMOCTH  CBOWCTB  a30Ta  OT
nonoxkeHus B IICXD
23 Ammuak. Con aMMOHUSI. XapakTepuctuka  aMMuaka.  M3yueHue  CBOMCTB
amMMmuaka. HaOmiojeHue © ONUCaHWE XUMHYECKOTO
9KCHEPUMEHTA 110 PACIIO3HABAHUIO HOHOB aMMOHHUSL.
24 IMpaktuueckas padora Ne4 « | Pabora ¢ maGopaTopHbIM  00OpYAOBaHHEM | | YPOK - IPAKTHKYM
[lonyyenne  ammuaka U | cnupToBkod. Ilomyuenue ammwmaka. HW3ydenuwe ero
U3y4YCHHE €r0 CBOWCTB cBolicTB. DopMyTUpOBaHUE BBHIBOJA.
25-26 Kucnoponusle coenunenus | Xapakrepuctuka okcuaos azora ( Il m IV). AsorHas
azora KHCIOTa  KaK  OKHCIUTEIb W e  CBOWCTBa:
B3aUMO/IENCTBHE KOHIIEHTPUPOBAHHOM a30THOM
KHCJIOTBI C MEJIBIO.
27 ®Docdop u ero coeAMHEHHS Xapakrepuctuka — Qocdopa:  cTpoeHue, CBOMCTBa,
aioTpornusi, npuMeHeHue. HaOnroneHne 3a ropeHueM
dbocdopa, pacnoznaBanue GochaTos.
28 -29 O6o6meHne v | Beruncinennst  mo  xummueckuM  dopmynam  u | YPOK - CEeMUHAp

cucTeMaTH3alusg 3HAaHWH I10

YpaBHEHUSIM, IPOTEKAIOIINX C YIaCTHEM HEMETAJUIOB U
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TemaMm. Pemenune 3agady u
YIPAKHEHHUN.

ux coenuHeHui. COCTaBICHHE OMOPHOTO KOHCIIEKTa,
TadIuII.

30 Obmas XapaKkTepucThKa | XapaKTepUCTHKa YIJIEpoJa: CTPOCHHE, aJJIOTPOIMHS,
aneMeHTOB 4 A rpynmbl. | GuU3MYECKHE W XHMHYECKHE CBOWCTBA, MOJIYYCHHE U
Yraepon. MpYMEHEHUE.
31-32 Kucnoponusle coeauHeHus | XapakTepuUCTHKa YrapHOIO M YIJIEKUCIOro Trasa Io
yriepozaa cocTaBy, (U3MUECKUM M XUMHUYECKHM CBOMCTBaM,
[IOJTyYECHUIO ¥ IPUMEHEHUIO.
XapakTepUCTUKA YTONbHOW KHCIOTBI U €€ COJIei.
3HaueHUE CONEU B MPUPOJIE U KU3HU YETIOBEKA.
33 [Mpaktuueckass pabora NeS | Pabota ¢ nabopaTtopHbIM 000pyJOBaHHEM, CITUPTOBKOH. | YPOK - MPaKTHKYM
«lTomyuenue ITony4yeHue yronbHOM KUCIOTHI U U3yYEHUE €€ CBOMCTB.
Yriekucnoro ra3a. | [IpoBenenue kauecTBEHHOH peaky Ha KapOOHAT HOH.
KadecTBeHHas peakius Ha
Kap6onat — aHHOHEBI
34-35 YrneBoopoibl ITonsarue o:
-TOMOJIOTHYECKUM s
-o0mas ¢popmyna
-TOMOJIOTH
-M30MepHI
Ha MPUMEpE AJIKAHOB, aJKEHOB, AJTKHHOB.
36 -37 Kucnoponconepsxariue XapakTepucTHKa CIHHUPTOB, ajbJIETH0B, KapOOHOBBIX | YPOK- CEMUHAp
OpTraHNYCCKHUE COCAUHCHUSA KHCJIOT: CTPOCHHUCE, CBOI\/’ICTBa, NIPUMCHCHHE.
38 KpemHuii 1 ero coeqaenust | XapakTepUCTHKAa KPEMHUS: CTpoeHue, (pusnyeckue u
XUMHNYECKHE CBOfICTBa, TMMOJIY4YCHNUE U TIPUMCHCHUC
39 CunukarHast XapakTepucTUKa  CHJIMKATHOW  NPOMBILIUICHHOCTH,
MPOMBIIIJICHHOCTh MOJTy4YeHHue CTeKa, neMeHTa. berona.

34



40

HOJ'Iy‘IeHI/IC HEMCTAJIJIOB

CocTaBrneHue MOJEKYJSPHBIX ypaBHEHHHM peakuuil,
XapaKTepU3YIOUIUX CIIOCOOBI MOJTY4YEHUS TaIOTCHOB.

41 [Tonyuyenue BaxHemmx | CocTaBieHHE MOJEKYJISPHBIX ypaBHEHUH peakiui,

XUMHUYECKUX XapaKTepU3YIOLIUX CIOCOOB TONyYeHHS HEMETaJUIOB U
WX COCIWHEHUM.
COCIMHEHUI HEMETAJUIOB

42-43 O0606menne 1 | Berancinenne no xumudeckuM (GopMyiiaM U YpaBHEHHIM
chcTemMaTu3alus 3HaHUuM 1o | peakuuil. [IpoTekammux ¢ y4acTUEM HEMETAIUIOB U UX
TeMe «HemeTams COEIMHEHH.

CocraBieHue OMOPHOTIO KOHCIEKTA, TAOIULIBI

44 -45 Pemenue 3a71a4 u | Pemenue 3a1a4 v ynpaxHEeHUH ¢ y4aCTHEM HEMETAJJIOB
ynpaxkHeHui. [IoAroroBka K | U UX COEAUHEHUI.
KOHTPOJIBHOM padoTe.

46 -47 Konrtponshas padora Nel 1o Ypoxk KOHTPOJIA
Teme «Hemeramsl» u ee 3HAHUU
aHaIN3

43 4.Mertaminsl U UX Oobmast xapakrepuctuka | Onpenenenune moHATHS «Metame»y. CocraBieHne

COETMHEHHS METaJIJIOB XapaKTePUCTUKH XUMHUYECKHUX 3JIEMEHTOB — METaJIOB

19 gacos. 1o ux nojoxenuro B [ICX3, xapakrepucTHKa CTPOCHHUS
u 0o0muXx (QU3NIECKUX CBOWCTB IPOCTHIX BEIICCTB —
METaJJIOB.

49-50 XuMudeckue cBoiicTBa | OnpenesieHne TOHATUS «PsAJ aKTUBHOCTH METAIIIOBY.
METAJIOB XapakTepuUCTUKa XUMHYECKUX CBOWCTB —  MPOCTBIX

BEUIECTB — METAJUIOB. YCTAaHOBIEHHE  MPUYUHHO-

CIEICTBEHHBIX CBSI3€M MEXIY CTPOCHHUEM aToma,
XHMHMUYECKONM  CBA3BIO, THUIOM  KPUCTANIMYECKOU
peIIeTKH METALIOB W WX COCAMHCHHM U WX
XUMHYECKHUMH CBONCTBAMHU.
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51-52 Obmas xapakTepuctuka | OnpezeieHne  MOHATHS — «IIEJIOYHBIE — METaUIb».
a5eMeHTOB 1 A rpymmsl CocTraBrneHue XapakTepPUCTUKA IIEIOYHBIX METAIIOB TIO
nx monoxenuto B IICXD, cTpoeHus u 0O0mUX
(U3NIECKUX U XUMUYECKUX CBOMCTB.
OObsacHeHHE  3aBUCHMOCTH  CBOWCTB  IEJIOYHBIX
MeTaiioB oT monoxkernus [ICXD.
53 -54 Oo6mmas xapaktepuctuka | OOmas XxapakTepUCTHKa IIEIOYHO3EMEIbHBIX METAJIJIOB
3JIEMEHTOB 2A Ipynibl mo wx mnonoxenuto B IICXD, crpoenue, oOmme
(hm3nyecKre U XMMHYECKHE CBONWCTBA.
55 JKecTkocTh BOBI U CIOCOOBI | Omnpe/ieieHue MOHATHH «BpEeMEHHAsl )KeCTKOCTh BOJIBD»,
ee yCTpaHeHUs «TIOCTOSIHHAS JKECTKOCTh BOJBI», « OO0IIas >KECTKOCTb
BOJBD».
56 [Mpaktuueckass pabora Ne6 | Pabora ¢ mabopaTopHbIM  00OpYAOBaHHEM | | YPOK - IPAKTHKYM
«KecTkoCcTh BOJIBI HarpeBaTeNlbHBIMH TPHOOPaML.
1 CTIOCOOBI €€ yCTpaHEHUS)
57 AntoMuHMIA u ero | CocraBneHre XapaKTEPUCTUKH QIIOMHHUS TI0 €ro
COCIHEHUS nonoxennto B [ICXD, crpoenus, ¢usnyeckux u
XUMHUYECKHUX CBOWCTB.
HaOmoienne u onrcanne XUMHUYECKOTO SKCIIEPUMEHTA.
58-59 Keneszo u ero coennHeHUs CocTaBrieHue  XapaKTePUCTHKH  JKele3a IO  €ro
nonoxkennto B IICXD, crpoenme, XUMHYECKHE
CBOWCTBA, XapaKTEPUCTHKAa CBOMCTB OKCHIOB W
THIPOKCHIOB kene3a. HabOmiomenwe wu  omucanue
XMUMUYECKOro SKCHEPHUMEHTA.
60 IIpakTrueckas padora Ne7 | Pabota ¢ mabopaTOpHBIM  OOOpYyIOBaHMEM U | YPOK - IPAKTHKYM
«Mertamisn HarpeBaTeNIbHBIMA TPUOOpPaMH B COOTBETCTBHH  C
npasuiamu Th.
OKCTepIMeHTaJIbHOE HCCIIeI0BAaHNE CBOICTB METAJIOB
M UX COeIUHEHUM.
61 Kopposus meramion OnpenerneHue TMOHATUH  «KOPPO3US», »XUMHUECKAS

KOPPO3HUS», «IICKTPOXUMHUYECKAs KOPPO3MS» U HUX
WJLTIOCTPAIIYs IPUMEPAMU TIPOIIECCOB.
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XapaKTepI/ICTI/IKa CIIoco00B 3alIXUTBI OT KOPPO3HH.

62 Merannbl B npupone. | [lombop dHIUKIONENWHA, ClIOBaped ©  Pa3IMYHBIX
[onsiTre o0 MeTamTypruu. HMCTOYHUKOB MH(OPMALINN, HEOOXOTUMBIX [Tl PEIIeHHs
yueOHBIX 3a1a4
63 -64 0O0600menne 1 | BeraucieHus mo xumudeckuM GopMyiiaM M YpaBHEHUSIM
CHUCTeMAaTH3alys 3HAHWHA TI0 | PeaKIHid, MPOTEKAIOMINX C yYaCTHEM METalIOB U HX
TeMe «MeTaliby COEIUHEHUH.
CocraBiieHue OMOPHOTO KOHCIIEKTA, TA0JIHUI], CXEM.
65- 66 KonTponbHas pabora Ne2 no Hrorosas
TemMe «MeTame» W €e KOHTpPOJIbHASA pa60Ta
aHaIM3
67 5.Xumus XUMUYECKH cocta | [IpegocraBnenne uHPOpMANMH B BHIE COOOIICHUH, | YPOK - KOH(MEpEeHIHS
OKpY>Karomas TUTaHETHI 3eMJIs HCCIIEIOBATEIBCKUX PabOT, IPOEKTOB.
cpena 3amura padorT.
2 yaca.
68 Oxpana okpysxatomieit cpezpl | Ilpenocrasienne wHPOpPMaMKW B BUAE COOOLICHHM, | YPOK - KOH(DEpSHIHS

oT XAMHUYECKOTO
3arps3HEeHUS

HCCIIeIOBATEIBCKUX PabOT, IPOEKTOB.

3ammra pabor.

OrieHMBaHWE 3KOJIOTHYECKOIO PHUCKA B3aUMOJCHCTBHS
YeJloBeKa C TPHUPOJOW C TOYKH 3PEHUS COXPaHEHUS
OKpY>KaloIlel Cpebl.
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