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PaGouass mporpamma mo ydeOHOMY mnpeamery «Xumus» (06a30BbI YpPOBEHD)
(npenMetHas o6nacTh «EcTecTBEHHO-HAay4YHbIE MPEIMETHI») BKIIOYAET MOSCHUTEIBHYIO
3aMKCKY, COJEpKaHue OOyUeHUs, TNIAHUPYEMbIE PE3YJIbTaThl OCBOCHUS IPOrPAMMBI 110
XUMHH, TEMAaTHYECKOE TUIAHUPOBAHHUE.

[TosicHuTenpHast 3amMcKa OTpakaeT OOIIMe LeMd W 3aJayd HU3y4YeHUsS XUMUH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX MPEANOCHIOK K €€ U3YYEHHUI0 OOyYarolIMMUCH,
MECTO B CTPYKType Y4YeOHOro IlaHa, a TakKe IOAXOAbl K OTOOpY COAep X aHWs,
K OIPEICNICHHUIO IAHUPYEMBIX Pe3yJIbTaTOB.

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

[Inanupyembie pe3yabTaThl OCBOCHHS MPOTPaMMbI IO XHUMHH BKJIIOYAIOT
JUYHOCTHBIE, METAlpeIMETHbIE pEe3yJbTaThl 32 BECh IMEPUOJ OOY4YEHHs Ha YPOBHE
OCHOBHOTI'0 00111ero o0Opa3oBaHMsl, a TaKXKE MPEIMETHbIE JOCTHXEHHUS O0y4aroLerocs
3a KaXJIbIil TOJ] OOy4EHHS.

HOACHUTEJIBHAS 3AIIMCKA

[IporpamMmMa 1o XMMHUK Ha YPOBHE OCHOBHOT'O OOLIEro oOpa3oBaHMsI COCTaBJICHA
Ha OCHOBE TpeOOBaHMU K pe3yJibTaTaM OCBOCHHS OCHOBHON 00pa3oBaTENbHOU
porpaMmMbl OCHOBHOTO o001iero oOpa3zoBanus, npenacraBieHHbix B OI'OC OO0O,
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, 0OIIEeH CTpaTeruu 00y4YeHus,
BOCIIUTAHUS W  pa3BUTHS  OOydYalOIIMXCS CpPEACTBAaMU y4eOHOro MpeaMeTa,
yCTaHaBJIMBAaET  00s3aTeIbHOE  MPEIMETHOE  COAEp)KaHue,  MNpPeayCcMaTpUBAET
pacnpezesieHue ero 1o Kiaccam U CTpPYKTYPUPOBAHUE I10 pa3/iesiaM U TEMaM IIPOrpaMMBI
N0 XUMHUHU, ONpeNeNsieT KOJMYECTBEHHbIE M KAueCTBEHHbIE XapaKTEPUCTUKH
COJIep)KaHMsl, PEKOMEHJIYEMYIO TOCIEIOBATENIbHOCTh HW3YYEHUS XHUMHH C Y4ETOM
MEXMPEAMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOro mpoliecca,
BO3PACTHBIX OCOOEHHOCTEH OO0Yy4alolUXCs, ONpenessieT BO3MOXKHOCTH  IpeIMeTa
JUTSL peanu3anud TpeOOBaHWU K pe3ysibTaTaM OCBOCHHUS OCHOBHOW 0Opa3oBaTEIbHOM
porpaMMbl Ha YpPOBHE OCHOBHOTO 00mero oOpa3oBaHMs, a TaKke TpPeOOBaHMIA
K pe3yibTaraM OOy4YeHHs XMMHUU Ha YPOBHE LieJIed M3Yy4eHHs MpeaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TTO3HABATEIILHON ESITEIIbHOCTH 00yYarOIIeTrocs M0 OCBOCHHUIO YU4e€OHOTO

COACpKaHU:I.
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3HaHWE XUMHHM CIY>KUT OCHOBOM I  (OPMHUPOBAHUS MHPOBO33PEHUSA
oOy4Jaronierocsi, ero MnpeACcTaBiICHUl 0 MaTepUaIbHOM €IMHCTBE MHUpPA, BAXKHYIO POJIb
urparoT GopMHpyeMble XUMHUEW TMPEACTABICHUS O B3aWMOIPEBPAILCHUSIX HHEPTrUU
U 00 DHBOJIOLMU BEIIECTB B MPHUPOAC, O MYTAX pEIICHUS TI00AIBHBIX MpodiIeM
YCTOMYMBOIO PAa3BUTHS YEJIOBEYECTBA — CBIPbEBOM, SHEPreTHUECKOW, MHIIEeBOU
1 DKOJIOTHYECKOM 0€30MacHOCTH, TPOOIIEM 3paBOOXPAHECHHUSI.

N3yuenne xumuu:

CIOCOOCTBYET peaju3alliid BO3MOXKHOCTEH ISl camMopa3BUTHSA U (HOPMUPOBAHHUS
KYJBTYpbI JINYHOCTH, €€ 001Iel U PyHKIIMOHATBHONH TPaMOTHOCTH;

BHOCHUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOy4aroluxcs,  HaBBIKOB WX  CaMOCTOATEIbHOW  Y4eOHOM  JI€ATEIbHOCTH,
HKCIEPUMEHTAIbHBIX W MCCIEAOBATENbCKUX  YMEHHUH,  HEOOXOIUMBIX  Kak
B IOBCEAHEBHOM KU3HU, TaK U B MPOPECCUOHAIBHON JEATEIBHOCTH;

3HAKOMMUT CO creUU(UKON HAyYHOTO MBIIUIEHUS, 3aKJIaJIbIBAET OCHOBBI LIEIOCTHOTO
B3IJIiJa HA €JUHCTBO NPHUPOABI W 4YEJIOBEKAa, SBIIAETCS OTBETCTBEHHBIM ATarioM
B ()OPMUPOBAHUH €CTECTBEHHOHAYYHOU rpaMOTHOCTH 00YyYarouXcsl;

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

JlanHple HampaBiieHHs B OOYYEHMM XHMHHM OOECIEUUBAIOTCS CHEUU(UKON
coJiep KaHusl yueOHOTO MPEeIMETa, KOTOPBIN ABJISIETCS NEAArOrMuecKy aanTHPOBAHHBIM
OTpa)keHHeM 0a30BOM HAyKH XMMHUU Ha ONPEEIEHHOM dTare e€ pa3BUTHSL.

Kypc xumMum Ha ypoOBHE OCHOBHOTO OOIIEro o00pa3oBaHUsi OPHEHTUPOBAH
Ha OCBOEHHE OOYyYaIOIIUMUCS CUCTEMBbl MEPBOHAYAIBHBIX IOHSATHI XHWMHHU, OCHOB
HEOPraHWYECKOM XMMHUU U HEKOTOPBIX OTAENbHBIX 3HAUMMBIX MOHSATHI OpraHUYECcKOM
XUMHH.

CrtpykTypa coaepkaHusi NporpamMmbl MO XUMUM Cc(HOpMHpPOBaHA Ha OCHOBE
CHUCTEMHOT0 NOAX0/a K €€ n3ydyeHunro. CopeprkaHue CKIaAbIBAETCS U3 CUCTEMBI TOHATUI
O XMMHUYECKOM 3JIEMEHTE M BEIIECTBE M CHUCTEMBI MOHATUA O XUMHUYECKOM pEaKIuu.
O0e 3T cucTeMbl CTPYKTYpHO OPraHM30BaHbl IO MPHUHILMILY MOCIEI0BATEILHOTO
pPa3BUTHS 3HAHUI HA OCHOBE TEOPETHYECKUX MTPEACTABICHUI PA3HOIO YPOBHS:

ATOMHOMOJIEKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

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

YYEHHS O CTPOCHHH aTOMa U XMMHUYECKOU CBS3H;

IpeCTaBICHUN 00 ANEKTPOIUTHUECKON TUCCOIMAIIMU BEIIECTB B PACTBOPAX.

Teopernyeckre 3HaHHS pACCMaTPUBAIOTCSI HA OCHOBE SMITMPUYECKHU NOJYYEHHBIX U
OCMBICTIEHHBIX (DaKTOB, Pa3BUBAIOTCA MOCIEIOBATEIBLHO OT OJHOTO YPOBHS K APYTOMY,
BBINIOJIHASL (PYHKUIMU OOBSICHEHHS W TMPOTHO3UPOBAHMSI CBOMCTB, CTPOEHUS U
BO3MOYKHOCTEMN MPAKTUYECKOr0 MPUMEHEHHUS U MOTYYEHUS N3YYaeMBbIX BELLECTB.
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OcBoeHne mporpamMmbl 10 XMMHH CIIOCOOCTBYET (POPMUPOBAHUIO MPEICTABICHUS
O XUMHMYECKOW COCTAaBIISIONIEH HAy4YHOM KapTUHBI MHpa B JIOTUKE €€ CHUCTEMHOU
MIPUPO/IbI, IECHHOCTHOIO OTHOIIEHUS K HAYYHOMY 3HAHHUIO U METOJaM MMO3HAHUS B HAYKE.
N3yueHne XuMUU TPOUCXOIUT C MPUBJICUCHUEM 3HAHUM U3 paHEe U3YyUYCHHBIX YUECOHBIX
npeaMeToB: «Okpyxkaronmi Mupy», «buonorus. 5—7 knaccel» u «duznka. 7 Kinacc.

[Ipy u3yuyeHUM XUMHUU MPOUCXOIUT (HOPMUPOBAHME 3HAHMM OCHOB XHMHUYECKOM
HAayKd Kak 00JIaCTHU COBPEMEHHOIO0 €CTECTBO3HAHMS, IMPAKTUYECKOW JESITeIIbHOCTH
YyelloBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTYphl. 3ajada y4yeOHOTro
npeaMera COCTOUT B (DOPMHUPOBAHUM CHUCTEMbl XMMHUYECKMX 3HAHUN — BaXKHEUIINX
(GbakToB, MOHATHI, 3aKOHOB M TEOPETUYECKHUX IOJOKEHUM, JOCTYMHBIX OO0O0OIICHUIA
MHUPOBO33PEHYECKOT0 XapaKTepa, si3blka HayKd, B MPUOOIICHUU K HAYYHBIM METOJaM
MO3HAHUSI TPU H3YYCHUU BEIIECTB W XUMHUUYECKUX peakiuii, B (QOpMHUPOBAHUU
U Pa3BUTHM TO3HABATEIIbHBIX YMEHUW M MX NMPUMEHEHHH B Y4EOHO-IIO3HABATEIHLHOMN
U y4eOHO-UCCIIEIOBATEIbCKON 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 UHTEIJJIEKTYJIbHO pa3BUTOMN JIUYHOCTH, TrOTOBOM
K €aM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITEIIbBHOMY TMPUHSITHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HM;

HaIlpaBJIEHHOCTh OOY4YEHUsI Ha CHCTEMATHYECKOE NPHOOIIEHHE O0YyYaroluXcs
K CaMOCTOATENIbHON IO3HABATEIIbHON NIE€ATEIbHOCTH, HAyYHBIM METOJaM IO3HaHMS,
(bOpPMUPYIOITUM MOTHBAIIUIO M Pa3BUTHE CITIOCOOHOCTEH K XUMUU,

obecrieueHre yCciIoBUi, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YJaIONUMUCS OTIBITa
pa3HOOOpa3HOW JCSATENBHOCTH, TO3HAHUS W CAMOTO3HAHUS, KIIOYEBHIX HABBIKOB
(KJTFOUEBBIX KOMIETEHIINUM ), UMEIOIIUX YHUBEPCAIbHOE 3HAUCHUE VISl pa3IUYHbIX BUIOB
NesTEeIbHOCTH;

dbopmupoBanue oOmIell PyHKIIMOHAIBHON M €CTeCTBEHHO-HAYYHOW TPaMOTHOCTH,
B TOM YHUCJIE YMEHUU OOBSICHSTH U OLICHUBATH SIBJICHUSI OKPYIKAIOIIEr0 MUPA, UCTIONb3YSI
3HAHUS W ONBIT, MOJYYECHHBIE MPU W3YUYCHUH XHMHUHU, NPUMEHATh UX MPU PEIICHUU
po0seM B TOBCEAHEBHOM KU3HU U TPYAOBOU JIEATEILHOCTH;

dbopmupoBaHre y OOyYarOmMXCs TYMaHUCTHUUYECKHUX OTHOIICHUN, TOHUMaHUS
[IEHHOCTH XWUMHUYECKUX 3HAHUW [JI1 BBIPAOOTKH DKOJOTUYECKU IIEIeCO00pa3HOro
MOBEJICHUS B OBITY U TPYJOBOM JESITEIHLHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3I0POBbS U
OKPYKarUIEN MPUPOTHOU CPEbI;

pa3BUTHE MOTHUBALMM K OOYYEHHMIO, CIIOCOOHOCTE K  CaMOKOHTPOJIIO
¥ CAMOBOCIUTAHMIO HA OCHOBE YCBOCHHUS 00IIEUEIOBEUECKUX LIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUJIs U HANIPABICHHOCTH JAIbHEUIIIETO 00yUCHUS.

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).
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JUtst KaKJI0ro Kjacca NpeayCMOTPEHO PE3EPBHOE yueOHOE BpEMsl, KOTOPOE MOKET
OBITh HCIOJIH30BAHO YYACTHUKAMU 00pa30BaTEIbLHOTO MpoIlecca B Lesax popMupoBaHus
BapUATHUBHOMN COCTABJISIONICH cofepkaHUsI KOHKPETHOM paboueit mporpaMmsl. [1pu aTom
oOs3aTenbHas (MHBapWAHTHASA) 4YacTh COJACpXKAHUS TPEaMeTa, YCTAaHOBJICHHAS
npuMepHoi paboyeil mporpaMMoi, U BpeMsi, OTBOJIUMOE Ha €€ U3y4eHHE, TOJKHBI ObITh
COXPAaHEHBI MTOJTHOCTBIO.
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COAEPKXAHUE OBYUEHUA

8 KNIACC

IlepBoHavajbHbIE XUMUYECKHE TOHATHSA

[Ipenmer xumuu. Posib XuMHM B ’KU3HU YEJIOBEKA. XUMUS B CUCTEME HayK. Tena u
BeniecTBa. dusznyeckre CBOMCTBA BEIIECTB. ArperarHoe coctosHue BeiecTs. [lonsaTue
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
MOJIEKYJIIpHas Macca. MaccoBast JOJIsl XUMUYECKOTO 3JIEMEHTA B COCIUHECHUH.

KomnuectBo BemectBa. Monbs. MonsipHast macca. B3auMocCBs3b KOJIMUECTBA, MACChI
W 4Yuclia CTPYKTYpPHBIX €AWHUIL BemiecTBa. Pacu€Tel mo dopmylaM XUMHUYECKHUX
COCIUHCHUM.

OU3NYECKUE U XUMUYECKHE SIBJICHUS. XUMUYECKasl PEAKIHs U €€ MPU3HAKU. 3aKOH
COXpaHEHMSI MacCChl BEIIECTB. XUMHUYECKHE ypaBHEeHUs. Knaccudukaruss XUMUYECKUX
peakiuii (CoeIMHEHUs, pa3JI0KCHHS, 3aMEIICHUS, 0OMEHa).

Xumuueckuil IKCnepuMenm:

3HAKOMCTBO C XWMHYECKOW TIOCYAOW, MpaBWjIaMud pabOThl B jabopaTopuu H
npuéMamMu oOparieHuss ¢ JiabopaTOpHBIM OOOpYAOBaHUMEM, H3YUYEHHE U OIMCAHUE
(bU3NIECKUX CBOMCTB 00pa3I0OB HEOPraHMYECKHUX BEIIECTB, HAOMIOACHUE (DU3NUSCKHUX
(TutaBIIeHHE BOCKA, TassHHE JIbJla, 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,
B3aMMOJIEHCTBHE Kele3a ¢ pacTBopoM cosid meau (II), uzyuenue cnocoOoB paszeneHus
cmMecedl (C TIOMOIIBI0 MarHuTa, (QUIBTpOBAaHUE, BbBIIAPUBAHUE, JAUCTHILISAINS,
xpoMarorpadusi), TpoBEACHUE OYNCTKUA MOBAPEHHOW COJM, HAOIIO/IEHUE W OMHCAHUE
pe3yibTaTOB TPOBEICHHS OMBITA, WJUTFOCTPHPYIOMIETO 3aKOH COXPAaHECHHS MAaccChl,
CO3/IJaHHUE€ MOJIeNIel MOJIEKYJ (IIIapOCTEPHKHEBBIX ).

BaskHejinue npeacTaBuTe 1M HEOPraHUYECKHUX BellleCTB

Bo3znyx — cmech razos. CoctaB Bo3ayxa. Kucnopoa — 3seMeHT 1 IpOCTOe BEIECTRO.
HaxoxneHue kuciaopoja B mpupoze, (pu3nueckue U XMMUYECKHEe CBOMCTBA (peakuuu
ropenusi). Okcunpl. IlpumenHenue kucinopoga. CrnocoObl MNOMyYEHUS KHUCIOpOAA
B JlabopaTtopu ¥ mpombllieHHOCTH. KpyroBopor kuciopoma B mpupojge. O30H —
aJJIOTPOITHAs MOAU(UKALIMS KUCIOPOA.
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TemnoBoit 3pPexT XMMHUECKON peakIuu, 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 CBOCTBA BOJbl. OcHOBaHUA. Poiib pacTBOpOB B MpHUpoOAE U
B )KM3HU 4esoBeKa. KpyroBopot Bobl B pupoe. 3arps3HeHre NpupoaHbIX Bod. OxpaHa
Y OYUCTKA IMPUPOIHBIX BOJI.

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

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

Kucnotel. Knaccudukanus kucnor. Homenknarypa xkuciaor. dusuyueckue 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.

Xumuueckuii IKCnepumenm:

KAUE€CTBEHHOE ONPEACIICHUE COJEpPKaHMS KHUCIOPOJa B BO3IyXE, IOJIy4YECHHE,
coOupaHue, pacro3HaBaHUE W M3YYCHUE CBOMCTB KHUCIOpOJa, HaOIOJEHUE
B3aMMO/JICHCTBUSI BEUIECTB C KHCIOPOJOM M YCJIOBHUSI BOBHUKHOBEHUS M MPEKpaICHUs
ropenus (Moxkapa), O3HAKOMJIEHHWE C O00pa3llaMH OKCHUJIOB U OINHMCAHUE WX CBOMCTB,
NoJIyueHue, coOMpaHue, pacrno3HaBaHWE M U3YYEHHE CBOMCTB BojOpoja (ropeHue),
B3auMojeiicTBue Bojopoda ¢ okcujgoM Meau (II) (BO3MOXKHO UCIHOJb30BaHUE
BUJIEOMATEPUAJIORB), HAOJI0IeHHE 00PA3IIOB BEIIECTB KOJIMYECTBOM | MOJIb, UCCIIEIOBAHHE
O0COOEHHOCTEW PACTBOPEHHUS BEIIECTB C PA3IUYHONW PACTBOPUMOCTHIO, TIPUTOTOBIICHUE
PacTBOPOB C OMPEAECIEHHON MAaCCOBOM JJOJIEM paCTBOPEHHOTO BENIECTBA, B3AUMOIECHCTBHE
BOAbl C MeTaJulamMu  (HaTpueM ¢ KajublueM) (BO3MOXHO  HCIOJb30BaHUE
BUJICOMATEPHUATIOB), HCCIICOBaHHE OOpa3lloB HEOPTaHWYECKHX BEIECTB Pa3TUYHBIX
KJIACCOB, HAOJTIOICHUE U3MEHEHUS OKPACKHU MHIMKATOPOB B PACTBOPAX KUCIIOT U IICJIOYEH,
u3yueHune B3aumozeiictBus okcuaa meau (II) ¢ pactBopoM cepHOU KUCIOTHI, KUCIOT
C METaJulaMH, PEaKLUN HEUTpaau3alvy, MOJYYCHUE HEPACTBOPUMBIX OCHOBAHUI,
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BBITECHEHHUE OJTHOI'0 METAJUIA APYTUM U3 pacTBOPA COJIU, PEILIEHUE IKCIIEPUMEHTAIIBHBIX
3a/1a4 110 TeMe «BaxkHenme Ki1accsl HEOPraHU4ECKUX COCIUHEHUIN.

IMepuonuueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX 3JIEMEHTOB
.. MenpneseeBa. CrtpoeHue aroMoB. XuUMHYECKAasl CBA3b. OKUCIUTEIbHO-
BOCCTAHOBUTEJbHbIC PeaKIUU

[TepBbie TOMBITKY KJIACCU(UKAIIMN XUMUYIECKUX AJIeMEeHTOB. [loHATHE O rpymmax
CXOJHBIX AJIEMEHTOB (IIEJIOYHBIE U HIETOYHO3EMEIBHBIE METAJLIbI, TAJIOT€HbI, THEPTHHIE
ra3bl). JE€MEHTHI, KOTOpbIE 00pa3ytoT aM(OTepHbIE OKCUIBI U TUPOKCH/IBI.

Ilepnonmueckuit 3akoH. llepmomnueckass cucTeMa XHMHYECKHX  DJIEMEHTOB
J.N. MenneneeBa. KopoTkonepuoanas u niauHHoIepuoaHas dhopmel [leproanueckoit
cucteMbl xuMuueckux dsemMeHToB J.1. Menneneesa. [lepuoas u rpynnel. @usndyeckui
CMBICJI MIOPSAIKOBOTO HOMEPA, HOMEPOB MEPHUOJIA U IPYIIIBI AJIEMEHTA.

Crpoenune aromoB. CoctaB aToMHBIX saep. M3oronsl. OnekTpoHbl. CTtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB nepBbIx 20 XUMHUECKUX 3JIeMEeHTOB llepuoanueckoil
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 UCIIOIH30BAHME KaK OOIIMX €CTeCTBEHHOHAYYHBIX TOHITUH, TaK
U TIOHATUH, SBISIOMIMXCS CUCTEMHBIMH JJIi OTAEIbHBIX MPEAMETOB €CTECTBEHHO-
Hay4YHOTO IIUKJIA.

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

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

buonorus: porocunTes, nprxanue, 6uocdepa.

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

9 KUIIACC

BemecTBo 1 XMMUYeCKas peakius

[Tepuonnueckuit 3akoH. Ilepuomnueckass cUCTEMAa  XMUMHUYECKHX  JJIEMEHTOB
JA.N. MenneneeBa. CrpoeHrne aroMOB. 3aKOHOMEPHOCTM B H3MEHEHUU CBOWCTB
XUMHUYECKUX DJIEMEHTOB NMEPBBIX TPEX IMEPUOAOB, KalMs, KalbIUsi U UX COCIUHEHUHN
B COOTBETCTBHUU C MOJOKEHUEM DJIEMEHTOB B [leproanyeckon cucTeMe U CTPOCHUEM 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, OTHOCALIMXCSA K PAa3IMYHBIM KJIaCCaM HEOPTraHUYECKUX COCIUHEHUH,
TEHETUYECKas CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanus  XUMUYECKMX  peakluil 10  pa3iuyHbIM  [MpU3HAKaM
(MO YMCITy M COCTaBy Y4YacTBYIOIIMX B PEAKIMU BEHIECTB, MO TEIIOBOMY 3P (DEKTy,
N0 M3MEHEHMIO CTENEHEW OKHUCICHHMS XMMHYECKMX 3JIEMEHTOB, IO OOpPaTUMOCTH,
[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. [lomstue o  karanmse. IloHATHE O  XMMHYECKOM  PAaBHOBECHHU.
@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 DNEKTPOJIUTHUECKON AUCCOUMALNH. JIEKTPOJUTBI U HEDIJIEKTPOJIUTHI.
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 COKPAIIEHHBIE MOHHBIC YpaBHEHUS peakiuii. CBONCTBA KUCIOT, OCHOBAHUMN U
CoJIEM B CBeTe MpEACTaBICHUM 00 DJIEKTPOJUTUUYECKOW nuccouuarnuu. KadecTBeHHBbIE
peakuuu Ha HOHBL. [IoHATHE O TUAPOIU3E COJIEN.
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Xumuueckuu s3Kcnepumenm:

O3HAKOMJIEHUE C MOJACISAMH KPUCTAUIMYECKUX PEIETOK HEOPraHUYECKHX
BELIECTB — METAJUIOB U HEMETAJJIOB (rpaduTa U anMasa), CI0KHBIX BEUIECTB (XJopuaa
HATpHs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON PEaKLMH OT BO3JIECUCTBHS
pa3inuuHbBIX (HAKTOPOB, HCCIENOBAHUE DIIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB,
npoluecca AUCCOLMAMU KUCIIOT, IEI0Yed U coieil (BO3MOXHO HCIOJIb30BAHUE BHUJIEO
MaTepHaloB), IPOBEACHHUE OIBITOB, MILTIOCTPUPYIOIINUX TPU3HAKH MPOTEKAHUS PEAKIUN
MOHHOTO 0OMeHa (00pa3oBaHHE OCajKa, BbIIEJIEHUE T'a3a, 00pa30BaHNUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKIUi (ropeHue,
pEaklUHU PpA3NOKEHUS, COCOUHEHUs), PACHO3HABAHHE HEOPraHUYECKUX BELIECTB
C TMIOMOIIBIO KAUYECTBEHHBIX PEaKLUii HAa MOHBI, PEILICHUE SKCIIEPUMEHTANIbHBIX 3a/1au.

HemeTaJusibl 1 HX COCTUHECHUSA

OO6m1as xapakTepUCTHKA rajJoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEepPHbIE
cTeneHu okuciieHud. CtpoeHue u Gu3n4ecKue CBOMCTBA MPOCTHIX BEIIECTB — I'AJIOT€HOB.
XWMUYECKHE CBOWMCTBAa Ha MNOpUMEpPE Xxjopa (B3aUMOAECHCTBHE C MeETaJUIaMU,
HEMeTaJUIaMH, 1eiaoyaMu). Xnopooaopo. ColsiHasi KUCI0Ta, XUMUYECKHUE CBOMCTBA,
MOJIyYeHHEe, NpuMeHeHue. JleiicTBre XJiopa U XJIOpOBOAOPOJA HAa OPraHU3M YeJIOBEKa.

Baxxnelmme XJIOpUIbl U UX HAXO0XKAEHUE B IPUPOJIE.
O61as xapakrepucTika 3aeMeHToB VIA-rpynnsl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble crerneHu okucieHus. CrpoeHwe U (U3HUECKHE CBOMCTBAa 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 cpeibl 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.

O6mas xapakrepuctuka meMeHToB [VA-rpynmnsl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTEMEHW  OKHUCICHUSA. YTIEpol, aUIOTPONHble  MOAU(UKAIINH,
pacrpocTpaHeHue B MNpupoie, (pU3nUeckue M XUMHUYECKHE CBOMCTBa. AjcopOuus.
Kpyrosoport yriepona B npupojie. OKcupl yriiepoaa, ux (pu3nueckrue U XUMUYECKUe
CBOICTBA, JACHCTBUE HA KUBHIC OPTaHU3MBI, TIOJYYCHUE W MPUMEHEHHE. DKOJIOTHICCKUE
npo0seMbl, CBsi3aHHbIE ¢ okcuaoM yriepoaa (IV), rumnoresa rinobaibHOr0 MOTEIICHUS
KJIMMaTa, MApHUKOBBIA 3(P¢deKT. YTroiabHas KUCIOoTa M €€ coiu, UX (usmyeckue u
XUMHUYECKUE CBOMCTBA, MOJTyYeHUE U TpUMeHeHne. KauecTBeHHas peakiys 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 (0EH3MH), UX POJIb B OBITY M MPOMBINIUICHHOCTH. [IOHSITHE O OMOJIOTHYECKH
BKHBIX BEIIECTBAaX: >KHUpaxX, OeiKax, YIJIeBOJaX — 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. Oo6mue npeacrapiaeHus 00 okcunae kpemuus (IV) u
KpeMHueBoi kuciore. CUIUMKATHI, UX HCIOIb30BaHHUE 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 (pU3nUecKre U XMMUYECKHUE CBOMCTBA raJIOT€HOB U
UX COEIMHEHHH (BO3MOXXHO MCIOJb30BAaHUE BHJIEOMATEPUAIOB), O3HAKOMIICHUE
Cc oOpa3iamMu XJOpUIOB (TaJOTEHUIOB), O3HAKOMJIEHHME ¢ oOpaslamMu cepbl u €
COEIMHEHUSMH (BO3MOXHO UCIOJIb30BAaHUE BHIEOMATEPHANIOB), HAOIIOJEHUE Mpoliecca
OoOyTJIMBaHMS caxapa MoJl IeUCTBHEM KOHLIEHTPUPOBAHHOW CEPHOM KUCIIOTHI, U3yUEHUE
XUMUYECKUX CBOWCTB pa30aBIICHHON CEpPHOM KHUCJIOTHI, MPOBEICHUE KAaYeCTBEHHOM
peakiuu Ha Cynb(paT-uOH U HaOJIOJIEHUE TMpU3HAKa €€ MPOTEKaHUs, O3HAKOMIJICHHE
c ¢U3MYECKUMHU CBOWCTBaMH a30Ta, ¢ochopa U HUX COCAMHCHHH (BO3MOXKHO
UCIIOJIb30BAHUE BUAEOMATEPUAJIOB), 00pa3llaMu a30THBIX U (POCPOPHBIX YIOOPEHHUI,
NoJIy4eHue, coOMpaHue, pacrno3HaBaHWE M M3Y4YEHHE CBOMCTB aMMHUaKa, MPOBEICHUE
KayeCTBEHHBIX pEaklUUi Ha MOH aMMOHUA U (ochaT-MOH U U3yuEHUE NPU3HAKOB HX
IIPOTEKAHUs, B3aUMOJCHUCTBUE KOHLUECHTPUPOBAHHOW a30THOM KHUCIOTBI C MEIBIO
(BO3MO>XXHO MCHOJB30BAHUE BUACOMATEPHUATIOB), 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 HU3YYEHHE CBOICTB YIJIEKHUCIIOTO rasa,
IPOBEJICHUE KAUECTBEHHBIX peakUuMil Ha KapOOHAaT M CHJIMKAT-UOHBI U HU3yYEHUE
IIPU3HAKOB  MX  NPOTEKaHWs, O3HAKOMIICHHME C  MNPOAYKUHEW  CUIMKATHOU
IIPOMBILJICHHOCTH, pPELICHUE OJKCIEPUMEHTANBHBIX 3aJad 10 Teme «Baxuenne
HEMETAJUIBI U UX COCTUHEHUSY.

MeTaslibl ¥ UX COeIMHEHUSA

OO01mast xapakTepuUCTUKa XMMHUYECKUX 3JE€MEHTOB — METaJUIOB Ha OCHOBAHUM UX
nojiokeHus B Ilepuonnueckor cucreme xumudeckux sneMeHnToB .M. MenaeneeBa u

cTpoeHusi aToMoB. CTpoeHHEe METaJIOB. MeTainueckas CBsI3b U METaJUTMYecKas
KpUCTAJUIMYECKAass pEmETKA. OJIEKTPOXUMHUYECKUM PSA  HANPSOHKEHUW METaJUIOB.
duznuecKue U XMMUUECKUE CBOMCTBA MeTaITOB. OOI11IMe CLIOCOOBI MTOTYyYEHUS METAJLIOB.
[ToHsiTHE O KOPPO3UU METAIIIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CruiaBbl
(ctanp, 4yTryH, JIOPATIOMUAHUNA, OpOH3a) U UX PUMEHEHUE B OBITY U IIPOMBIIIIEHHOCTH.

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

[I{er0yHO3€MENBbHBIE METAIUIBI MArHUK M KaJbIUU: NoJI0OkeHNE B [leproanueckoit
cucreMe XxuMuieckux anemMeHToB J[.1. MenaeneeBa, CTpoO€HUE UX ATOMOB, HAXOXKICHUE
B npupoje. Ou3nueckue U XUMUYECKHME CBOMCTBAa MarHusl W Kaiblus. Baxueumue
COCIMHEHUS KaJbIUs (OKCHUJ, THUAPOKCHUI, coju). JKECTKOCTh BOABI U CIOCOOBI €€
YCTpPaHEHUS.

AnmroMuHul: TonoxkeHue B llepmogmyeckoll CHUCTEME XUMHUYECKHX 3JIEMEHTOB
.. MenneneeBa, CTpOoeHHE aroMa, HaxOXIeHHEe B mnpupone. Ddusznueckue U
XUMHUYECKHME CBOWCTBA aIIOMUHUA. AMQOTEpHBIE CBONCTBA OKCHJIA W THUAPOKCHIA
ATIOMUHHSL.

Kenezo: mosoxxkenue B Ilepuoamyeckor cuCTEME€  XUMHYECKHUX  DJIEMEHTOB
JA.WN. MenneneeBa, cTpoeHHE aroMa, HaxoxaeHue B npupoae. Dusnueckue u
XUMHUYECKUE CBOMCTRA kele3a. OKCuabl, THAPOKCUIb U conu xenesa (11) u xxenesa (111),
MX COCTaB, CBOKMCTBA U MOJyYCHHUE.

Xumuueckuil 3Kcnepumernm:

03HAKOMJICHHE C oOpa3aMy METaJlJIOB M CIUIABOB, MX (DH3WYESCKUMHU CBOMCTBAMHU,
U3yYeHUE  pe3yJbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXKHO  HCIIOJIBH30BaHUE
BHUJICOMATEPHUAIOB), 0OCOOEHHOCTEH B3aUMOJICUCTBUS OKCUA KAJIBIIUSI K HATPUSI C BOJOM
(BO3MOIKHO HCIIOJIb30BAaHHUE BUACOMATEPHAJIOB), UCCISAOBAHNE CBOMCTB KECTKOM BOIBI,
IpoIiecca TOpeHus kKeje3a B KUCI0po/ie (BOZMOXKHO UCIIOIb30BaHUE BUIEOMATEPHAIIOB),
MIPU3HAKOB MPOTEKAHNS KaYeCTBEHHBIX PEaKIIMii Ha MOHBI (MarHus, KaJIbIIHs, aTFOMUHUS,
nuHka, xene3a (II) u xeneza (IIl), menu (II), HaGmromeHre U omucaHue MPOIECCOB
OKpaIllMBaHMS TJIAMCHH MOHAMU HATPUS, KU M KaJIbIHs (BO3MOXKHO MCIIOJb30BaHHE
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BUJICOMATEPHUAIIOB), UCCIeNOBaHNE amM(pOTEPHBIX CBOMCTB THUAPOKCHIA ATIOMHUHHUS U
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 BemecTB (nanee — [I/IK). Posnbp Xxumum B pelIeHHH SKOJIOTMUYECKUX
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 OOIIUX €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,
TUBJIEKTPUKH, (POTORIEMEHT, BEILIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSTHUE BEILlECTBa,
ra3, pacTBOp, PacTBOPUMOCTb, KPHCTAJUIMYECKas pEmETKa, CIIaBbl, (U3UUYECKUE
BEJIMYMHBI, €IUHMIIBI HM3MEPEHUs, KOCMHYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3MBI,
Connue.

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

['eorpadusi: atmocdepa, ruapochepa, MUHEpAbl, TOPHBIE TOPOJBI, IMOJIE3HBIE
HCKOTIaeMble, TOTUTHBO, BOJHBIE PECYPCHI.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMIHOCTHBIC PE3yNIbTaThl OCBOCHHS IIPOrPAaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHuUs
JOCTHTAIOTCSI B XOA€¢ OOYy4YeHHS XUMHUW B EIUHCTBE YYCOHOW M BOCHUTATEIHHOU
JEATEILHOCTH B COOTBETCTBHH C TPATUIIMOHHBIMH POCCUHCKHMH COIIMOKYIbTYPHBIMU U
JTyXOBHO-HPABCTBEHHBIMU IICHHOCTSIMU, IPUHSATHIMHU B 00IIIECTBE MIPaBUIIAMH U HOPMaMU
MOBEICHUS M CITOCOOCTBYIOT IIPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS M COITUATN3AIIAN
oOydJarommxcs.

JInuHocTHbIE PE3yNIbTAThI OTpa)xaroT TOTOBHOCThH O0yJaroIIIXCs
PYKOBOJICTBOBATbCS CHUCTEMOM MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMK M PACIIMPCHHE
OIIbITA JIEITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpuOTHYECKOro BOCIUTAHUS:

IIEHHOCTHOTO OTHOIIEHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY, UCTOPHUYECKOMY U
HAay4YHOMY HACJIEJIUIO, IOHUMAHUS 3HAYEHUS XUMUYECKOW HAYKU B dKU3HU COBPEMEHHOIO
oOIIECTBa, CHOCOOHOCTH BIAJETh JOCTOBEpPHOW HHMOpManuendn o MepeaoBbIX
JIOCTUKEHUSIX M OTKPBITUSIX MHUPOBOM M OTEUECTBEHHOW XWMHH, 3aMHTEPECOBAHHOCTH
B HAyYHBIX 3HAHUSAX 00 yCTPONCTBE MUpa U OOIIECTRA;

2) rpakaaHCKOro0 BOCIIMTAHMS:

MPEACTABJICHUS O COLIMAJIBHBIX HOPMaXxX W MPaBUJIAX MEXIMYHOCTHBIX OTHOIICHHM
B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO MOJIE3HOM, yueOHO-
UCCJIENOBATENBCKOW, TBOPYECKOM M JAPYIMX BHMJAAX JEATEIBHOCTH, TOTOBHOCTH
K pa3HOOOpa3HOW COBMECTHOM JI€ITEIbHOCTM TPH  BBINOJIHEHUM  Y4YEOHBIX,
MO03HABATEJIbHBIX 33/]1a4, BHIIOJHEHUH XUMUYECKUX IKCIIEPUMEHTOB, CO3JaHUHN Y4eOHBIX
IIPOEKTOB, CTPEMJIEHUS K B3aUMOIIOHMMAHHMIO M B3aWMOIIOMOIIM B IIPOLIECCE 3TOM
y4eOHOH JesTeNbHOCTH, TOTOBHOCTU OLEHUBATH CBOE MOBEICHHE M MOCTYINKH 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 Pa3BUTHUSI HAYKU U COCTABJISIIOIINE OCHOBY
JUI. TIOHUMAaHUSl CYIIHOCTH HAy4YHOM KapTHHBI MHUpa, MPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIbI, B3aUMOCBS3SX YEJIOBEKa C MPUPOIAHOM Cpeoi,
O POJIM XUMHU B MTO3HAHUU 3TUX 3aKOHOMEPHOCTEI;

MO3HABaTEIbHbIE MOTUBBI, HAIIPaBJIEHHbIE HA MOJyYeHUE HOBBIX 3HAHUM 110 XUMUH,
HEO0OXOIMMBIE JIsl OOBICHEHHUS HAOJI01aeMBbIX ITPOIIECCOB U SIBJICHUM, MO3HABATEIHHOM,
UH()OPMAITMOHHON 1 YUTATEIIbCKOW KYJIBTYPhI, B TOM YHCJIE HABBIKOB CAMOCTOSTEILHOM

15
[okyMeHT co3fiaH B anekTpoHHol opme. Ne 58 ot 02.07.2024. cnonHuutens: Masnutos H.M. r'BﬂEKTPOHHbIﬁ
CtpaHuua 15 u3 62. CtpaHuua cosgana: 02.07.2024 16:17 =¥ TATAPCTAH



paboThI C yueOHBIMU TEKCTAMH, CITPABOYHOM JTUTEPATYPOH, TOCTYITHBIMU TEXHUYECKUMU
CpeacTBaMU UH(POPMAIIMOHHBIX TEXHOJIOTUH;

UHTEpEC K 00yUEHUIO U IO3HAHUIO, JTF0O03HATENBHOCTh, TOTOBHOCTD U CIIOCOOHOCTH
K caM000pa30BaHUIO, IPOEKTHOM U HCCIIEI0BATEIbCKON IEATENBHOCTH, K OCO3HAHHOMY
BBIOOPY HAIIPaBJICHHOCTH U YPOBHS OOy4YEHHS B AAJIbHEUILIEM;

4) popMupOBaHUSs KYJbTYPbI 310POBbSI:

OCO3HaHUE IIEHHOCTH >KM3HH, OTBETCTBEHHOI'O OTHOLIEHMSI K CBOEMY 30POBBIO,
YCTaHOBKH Ha 3/10pOBbI 00pa3 )KU3HU, OCO3HAHUE MOCIEICTBUN U HENPUATHE BPEAHBIX
OpUBBIYCK (YyHOTpEeONEHUST alKOrojsl, HApPKOTUKOB, KYpEHHsA), HEOOXOAUMOCTH
cOOMIOIEHNs MpaBUi OE30MAaCHOCTH MpU OOpAIleHUH C XMMHUYECKUMH 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
MPUMEHECHHS MPEIMETHBIX 3HAHUM 10 XMMHH, OCO3HAHHBIM BBHIOOP WHIWBHIYaIbHOMN
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 11eJ1IeCO00pa3HOe OTHOIICHHE K MPUPOJE KaK HCTOYHUKY KU3ZHH
Ha 3emJle, OCHOBE €€ CYIIECTBOBAaHHUS, IOHUMAHHUE [IEHHOCTH 30POBOr0 U 0€30MacHOTO
oOpaza JKHU3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (QU3NYECKOMY U
NICUXUYECKOMY 370pPOBbIO, OCO3HAHME LIEHHOCTH COOIIOACHUSA MpaBUI 0€30MacHOro
NOBEAECHUS MpU pabOTe C BEIIECTBAMHU, a TAKKE B CUTYaLUSIX, YTPOKAIOIIMX 3JOPOBBIO U
JKU3HU JIIOIEH;

CIOCOOHOCTH TPUMEHATh 3HAHUS, TMOJy4yaeMble TMpPU HU3YYEHUU XUMUH,
JUISL PEIIEHUS 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOIHONU CPENOM, ISl MOBBILICHUS
YPOBHSI SKOJIOTUYECKOM KYJIbTYpbl, OCO3HAHUS TTI0O0ATHOTO XapaKkTepa dKOJOTUYECKHUX
npobsieM W MOyTed HMX peLeHUs MOCPEICTBOM METOAOB XUMHH, 3KOJIOIHMYECKOTo
MBIIIJICHUSI, YMEHHSI PYKOBOJICTBOBAThCS MM B IMO3HABATEIbHOW, KOMMYHUKATUBHOU U
COLMAJIBHOM ITPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATBI

B COCTaBe METanpeaIMETHBIX pe3yJIbTaTOB BBIJICIIAIOT 3HAYMMBbIC
TuTst GOPMHUPOBAHMSI MUPOBO33PEHUS OOIICHAYYHBIC TIOHITHSI (3aKOH, TEOPHS, TPUHITHII,
rumnoresa, GpakT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U APYTOE.), KOTOPHIE HCIOIB3YIOTCS
B €CTECTBEHHO-HAYUYHBIX YUCOHBIX IIPEAMETAX U MO3BOJISAIOT HA OCHOBE 3HAHUM U3 ITUX
npeaMeToB (GOpPMHUPOBATH TPEACTABICHUE O IIEJIOCTHOM HAy4YHOW KapTHHE MHPA,
U YHUBEpCalibHbIE YUeOHbIE 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,
yCTaHaBJIMBAaTh B3aUMOCBSI3b C JIPYTUMHU TIOHSATHUSAMH), HCIOJIB30BaTh IOHSATHUS
JUIsl OOBSICHEHUSI OTACIBHBIX (DAKTOB W SIBJICHWH, BHIOMpATh OCHOBAHUS W KPHUTEPUU
JUIS KJacCH(PUKAIMM XUMHUUYECKHUX BEIISCTB M XHMHUUYECKUX pEeaKIuid, YCTaHaBIUBATh
MPUYUHHO-CJICICTBEHHBIC CBSI3M MEXITYy OOBEKTaMH HW3YYCHHS, CTPOUTH JIOTUYECKUE
paccyxneHus (MHIYKTUBHBIC, IEAyKTUBHBIC, 110 AaHAJIOTWH), 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 2JIEMEHTA), XUMHUYECKas 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
MO3HAHHUA, a TaKK€ B KaueCTBE OCHOBBI NIl (DOPMHUPOBAHUS THIOTE3BI MO MPOBEPKE
IIPaBUJIIbHOCTH BBICKA3bIBAEMBIX CYXKJICHUU;

npuOOpETeHHe ONbITa 10 IUIAHUPOBAHUIO, OPTraHU3allMd U  TMPOBEJCHUIO
YYEHMUYECKHUX IKCIIEPUMEHTOB, YMEHHE HaOII0AaTh 3a X0JI0M MPOIEcca, CAMOCTOSITEILHO
MIPOTHO3UPOBATH €0 Pe3yabTaT, HOPMYTUPOBATH 000OIIECHUS U BBIBOJIBI 110 pe3yiIbTaTam
MPOBENEHHOTO OMbITA, UCCIIEIOBAHUS, COCTABIATh OTUET O MPOIETAHHOM padoTe.

Pa6ora ¢ unpopmanueii:

yMEHUE BBIOUPATh, AaHAIU3UPOBATH U HMHTEPIIPETUPOBATH HH(POPMAIIHMIO PA3TUYHBIX
BUJIOB W (opM TMpeACTaBICHHS, TOJy4aeMyl0 H3 pa3HbIX HCTOYHUKOB (HAYYHO-
MONyJISIpHAsT JTUTEpaTypa XUMHYECKOTO COJIepKaHHUs, CIPABOYHBIC MOCOOUS, PECypChl
NHTepHeTa), KpUTUYECKHM  OIICHHMBATh  MPOTUBOPEUMBYID M  HEIOCTOBEPHYIO
uH(bOpMaIHIO;

yMEHUE TMPUMEHSTh pa3IMyHble METOAbl U 3alpochl TMPU TOUCKE U OTOOpE
nH(OPMAITUU U COOTBETCTBYIOIINX JIAHHBIX, HEOOXOAUMBIX JIJIS1 BHITIOJTHEHHS YICOHBIX U
MO3HABATENbHBIX 3a/1ad OMPEJSNIEHHOrO0 THUIAa, NPUOOPETeHHE OmNbiTa B 00JACTH
WCITOJI30BaHUSI MWH(POPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHM, OBIJIaJICHUE
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KYJbTYpOW aKTUBHOT'O UCITOJIb30BaHUSI PA3JIMUHBIX IOMCKOBBIX CUCTEM, CAMOCTOSITEIHLHO
BBIOMpaTh ONTUMAJIBHYIO (OpMY MpPEACTaBICHUS HHPOPMAIMUA U WILTIOCTPUPOBATH
perraeMbIe 3a/1a91 HECTIOKHBIMU CXEMaMU, AuarpaMMaM, IpyrumMu (popmamu rpaduku
1 UX KOMOMHAIIHSIMU,

YyMEHHUE  HCIOJB30BaTh MW  aHAJIM3UPOBATh B  Mpolecce 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 XO0j€ auanora U (WiM) JTUCKYCCHUU) MO CYIIECTBY
o0cyx/1aeMoi TeMbl, POPMYJIMPOBATH CBOU MPEAJIOKEHHUSI OTHOCUTEIBHO BBITTOJIHEHUS
MPEIIOKCHHON 3a/1a4u;

MPUOOPETEHUE OIbITa MPE3CHTANMM PE3yIbTATOB BBIOTHCHUS 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 TITYPMbD», KOOPJIWHAIIAS COBMECTHBIX JICHCTBHUH, ONPEACIICHUE KPUTCPUEB
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
MPEJIOKEHHBIM AaJITOPUTM JIEUCTBUM IPU BBIIIOJHEHUU 3aIaHUM C YYETOM MOJYYCHUS
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 pe3yslbTaTOB MO OCBOCHHIO 00SA3aTENBLHOTO COJIEpIKaHus,
YCTaHOBJIGHHOTO JaHHOM (enepanbHON pabodeil mporpaMMOM, BBIJICISIOT: OCBOCHHBIC
OOy4YarONIMMHUCSl HAay4YHbIC 3HAHUS, YMEHUS M CHOCOOBI JEHCTBUM, creuuduueckue
JUIsL TIpEAMETHON obnactu «XuMus», BUABL ACATENBHOCTH MO TMOJIYYEHUIO HOBOIO
3HAHMS, €r0 UHTEPIPETALUU, TPEOOPA30BAHUIO U MPUMEHEHHIO B PA3JIMYHBIX YUEOHBIX
Y HOBBIX CUTYAaIIUsX.

K xoHiy oOyuenuss B 8 kiacce mpeaMeTHble pe3yibTaTbl Ha 0a30BOM YpPOBHE
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, MOJISIPHASI Macca, MaccoBasi JOJII XUMHUYECKOrO 3JIEMEHTa
B COCIMHEHUHU, MOJSpHbIA OOBEM, OKCHJ, KHCJIOTA, OCHOBaHUE, COJb,
AIIEKTPOOTPHUIIATETILHOCTh, CTETIEHb OKUCIICHUS, XUMUYECKasl peaKius, KiacCupuKanus
peaKklnii: peaKMi COCINHEHUS, PEAKIIMH PA3JIOKEHUS, PEAKIUU 3aAMEILIECHUS, PEAKIINH
oOMeHa, 9K30- ¥ SHIOTEPMHUUECKHUE PEAKINH, TEIUIOBOM 3((eKT peakuuu, siipo 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 XMMUYECKUX MOHATHA U IPUMEHSTh 3TH
MOHATHUS TP OMKUCAHUU BEIIECTB U UX MPEBPALLECHUN;

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

OTIpPE/IEIATh BAJIEHTHOCTh ATOMOB AJIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTEIIEHb
OKHCIJIEHUSI DJIEMEHTOB B OWHApHBIX COCAMHEHMSAX, NPHUHAJJICKHOCTh BEIIECTB
K ONpeNen€HHOMY KJacCy CO€IMHEHUA 1o ¢GopMmysaMm, BHJI XHUMHYECKOW CBA3HU
(KoBaJIGHTHas! 1 MOHHAs1) B HEOPraHUYECKUX COCTUHEHUSX;

packpbiBath cMbIch [lepuoanueckoro 3akona /(.M. MeHeneeBa: 1eMOHCTPHUPOBATH
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
0003HaueHus, KOTopble UMeroTcsl B Tabmuue «lleproguyeckas cuctemMa XUMUYECKUX
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 peakuuu (MO 4YKCIy M COCTaBy YYACTBYIOIIMX B PEaKUWU BELIECTB,
1o TerIoBoMy 3PheKTy);

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

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

BBIUKCIIATH OTHOCHUTEJIBHYIO MOJIEKYJSIPHYIO M MOJISIDHYIO MAacChl BELIECTB,
MacCOBYIO JIOJI0 XMMHYECKOTO 3JIeMEHTa Mo (OopMyJie COEIUHEHHUS, MACCOBYIO JIOJIIO
BEILECTBA B PACTBOPE, IPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM PEaKIIVH;
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MIPUMEHSITH OCHOBHBIE ONEPAIIMU MBICIUTEIBHOMN AESITETbHOCTH — aHAIU3 U CUHTE3,
CpaBHEHHUE, 0000IIEeHNe, CUCTEMATU3AlNI0, 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
o0OpyZOBaHUEM, a TAaKXE TPaBWIAM OOpaIleHUs C BEMIECTBAMH B COOTBETCTBUU
C MHCTPYKIIMSIMU T10 BBITIOJIHEHHUIO J1a00PATOPHBIX XUMUYECKUX OMBITOB IO MOTYYEHUIO
U COOMpaHHIO Ta3000pa3HbIX BEHIECTB (BOAOPOJA U KHUCIOPOJA), MPUTOTOBICHHUIO
PacTBOPOB C ONPEAEIEHHON MAaCCOBOM JOJIEN 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 kjacce mpeaMETHbIE pe3yibTaTbl HA 0a30BOM YpOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTh y O0YHAOIIUXCSI YMEHUIA:

PacCKpbIBaTh CMBICI OCHOBHBIX XUMAYECKUX MOHATUN: XUMAYECKUH AJIEMEHT, aTOM,
MOJIEKYJIa, HOH, KATHOH, aHUOH, MPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, BAJICHTHOCTb,
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,
OKHCIIUTEIBbHO-BOCCTAHOBUTEBHBIE PEAKLIUN, OKUCIIUTEIb, BOCCTAHOBUTENb, OKACIICHHE
Y BOCCTAHOBJIEHHE, aJUIOTpOmus, aM(pOTEpPHOCTh, XMMHUYECKasi CBs3b (KOBAJICHTHAas,
VOHHAs, METAUIMYECKasl), KPUCTAIUINYECKAs 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;

ONpPENENIATh BAJICHTHOCTh W CTENEHb OKHCICHHS XUMHUYECKHUX DJIEMEHTOB
B COCIMHEHMAX DPA3JIMYHOIO COCTaBa, NPUHAUICKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIacCy COeAMHEHUMN 1o ¢opmyrnam, BUJ XUMUYECKOM CBSI3M (KOBaJE€HTHAs, MOHHAs,
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
JEMOHCTPUPOBAThH €r0 MOHMMAHHE: OMUCHIBATh M XapaKTepU30BaTh TAOIUYHYIO POopMy
[leproguyeckol CHUCTEMBI XUMUYECKHX OJJIEMEHTOB: pa3jiMyaTh IIOHATHS «IJIaBHAs
noarpymnmna (A-rpynma)» u «mobounas noarpynmna (b-rpymma)y, manbie u Oonbime
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NEPUOAbI, COOTHOCUTh OOO3HAYEHUS, KOTOPhIE MMEIOTCS B MEPUOAMUYECKON TabiuIe,
C YUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB XUMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsn sApa, o0lee YUCio JIEKTPOHOB M pacIpe/iesieHue UX IO 3JIEKTPOHHBIM CIIOSIM),
OOBSCHATH 00IIIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JIEMEHTOB U UX COSMHEHUN
B IIpejieiaX MaJIbIX IEPUO/I0B U TJIaBHBIX MOATPYIII ¢ Y4ETOM CTPOCHHS KX aTOMOB;
KJIacCU(PUIIUPOBATh  XMUMHUYECKHE  OJEMEHTH, HEOPraHMYECKHEe  BEIleCTBa,
XUMHUYECKHE peakuu (10 YHCIy U COCTAaBy Y4YaCTBYIOIIMX B PEAKUUU BEIIECTB,
1o TEII0BOMY 3¢ (HEKTy, M0 U3BMEHEHHIO CTETICHEN OKUCIICHUS XUMUYECKUX 3JIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATH) OOIIHE U CrICU(PUISCKIE XUMUIECKUE CBOWCTBA
MPOCTBHIX U CJIOXHBIX BEIIECTB, MOJATBEPKIAsi ONMMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX U
MOHHBIX YPABHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA;

COCTaBJIATh YPAaBHEHUS JJIEKTPOJUTHYECKON IUCCOLUMALMU KHUCIOT, MIEIOYEN U
COJICH, TIOJIHBIE W COKpAIIEHHBIE YpaBHEHUS PEaKlUid MOHHOTO OOMEHa, YpaBHEHMUS
peakiuii, MOATBEPKAAOIINX CYLIECTBOBAHNE F'€HETUYECKON CBSI3U MEXY BEIIECTBAMU
pPa3IMYHBIX KJIACCOB;

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

IPOTrHO3UPOBATh CBOKMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHUSI, 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/ioBaHMEM, a TakXe TMpaBuja OOpalleHUs 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 Pa3jIM4HbIX
BEII[ECTB: PACIO3HABATh OMNBITHBIM NTYTEM XJIOPHI-, OpOMHI-, HOAWA-, KapOOHaT-,
dbocdar-, cunukar-, cyiabQpar-, THAPOKCHI-MOHBI, KATUOHBI AMMOHUS U HOHBI U3yYEHHBIX
METAJIJIOB, TPUCYTCTBYIOIINUE B BOJHBIX pACTBOPaX HEOPTaHUYECKHUX BEILIECTB;

MPUMEHSITh OCHOBHBIE ONEPALIMN MBICIIUTEIIbHOUN NESITEIbHOCTH — aHAJIN3 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 KJIIACC
HaumenoBanune
Ne KonnuectBo OCHOBHBIE BUIBI IEITEILHOCTA
pa3aeaoB U TEM Conepxanue o0ydeHus
n/n 4acoB oOy4Jarommxcs

y4eOHOr0 IpeIMeTa

Pa3znea 1. IlepBoHavaibHbIe XUMUYECKH

¢ NOHATHHA

1.1

XuMUs — BaKHas
00J1aCTh
€CTECTBO3HAHUS U
MPaKTUYECKOMN
JIeATCIbHOCTH
YyeJI0BeKa

5

[Ipenmer xumuu. Poiab XuMum B )KU3HU
yejioBeka. XUMUS B CUCTEME HaYK.

Tena u BemecTBa. PU3NYECKHUE CBOWCTBA
BEIIIECTB. ATpEraTHOE COCTOSIHUE
BeniecTB. [ToHATHE O METOaX MTO3HAHUS
B XUMUM. UUCTHIC BEILIECTBA U CMECH.
CnocoObI pa3iesieHus: CMeCei.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO C XUMHYECKOM MOCY10M,

C MpaBWJiaMu pabOThI B TaOOPATOPUH U
nprueMamMu o0palieHus ¢ 1abopaToOpHBIM
000pyTI0BaHUEM.

dusnveckue cBoMcTBa 00pas3IoB
HEOPTaHUYECKUX BEILIECTB — METAJJIOB

1 HEMETAJIJIOB.

CniocoOnI pa3aencHus cMecei
(bunpTpOBaHKE, BHITIAPHBAHNUE,
JUCTUIIIALIMSL, XpoMaTorpadusi).

PackpbIBaTh CMBIC H3y4aE€MbIX ITOHSATHH.
PackpbIBaTh posib XUMHUU B IPUPOJIE U
YKU3HU YEJIOBEKA, €€ CBA3b C IPYTUMU
HayKaMmH.

PaznmmuaTh yncThIE BENECTBA U CMECH,
OJIHOPOJHBIE U HEOJTHOPOIHBIE CMECH.
PaznnyaTe u3nyeckre 1 XUMHUECKHE
SIBJICHUSI.

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

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

N3yuenue u onucanue GU3ndecKux
CBOMCTB 00pa3li0B HEOPTraHUYECKUX
BEILECTB.

N3yyenue cnocoO0B pa3aeseHus cMecei
(C MOMOIIIbIO MarHuTA).

Ilpakmuueckue pabomui:

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

No 2. Paznenenue cmeceit (Ha mpumepe
OYHUCTKHU TIOBAPEHHOMU COJIN)

NpaKTHYECKOi paboTh Ne 2.

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

IIPY BBIIIOJIHEHUH ITPAKTUYECKON

pabotsr Ne 1.

BricTpauBath pa3BépHyThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha nHQOpMaIMIO U3 yueOHHKA U
CIIPaBOYHBIX MATEPUAJIOB, TPAMOTHO
WCIIOJIb30BaTh U3YYEHHBIN OHATUNHBIN
anmnapar Kypca XUMHH

1.2.

Bemiectsa n
XUMUYECKUE
peakiuu

15

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

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

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

CocraBnsath Hopmyibl OMHAPHBIX
BEIIECTB [0 BaJICHTHOCTH U OTIPEEIATH
BaJICHTHOCTH 10 ()OpMyJiaM BEIIECTB.
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KomnuectBo BemecTBa. Moib. Monspaas
Macca. BzauMocCBsI3b KOJIMUECTBA, MACChI
Y YUCJIa CTPYKTYPHBIX €IUHUIL BEIIECTBA.
Pacuértel o hopmysiaMm XUMUYIECKHUX
COEIMHEHUMN.

Du3NYEeCKUe U XUMHUUECKUE SIBIICHHUSL.
Xumuyeckasi peakius 1 €€ Mpu3HaKkH.
3aKOH COXpPAHEHHUSI MACChl BEIIECTB.
XUMUYECKUE YPABHEHUS.
Krnaccudukaiuys XuMU4eCKUX peakiui
(coenuHeHUs, Pa3I0KEHUS, 3aMEIIICHMUS,
oOMmeHa).

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

dusnyeckrue cBoMcTBa 00pas3IoB
HEOPTaHUYECKUX BEIIECTB — METAJLJIOB U
HEMETAJIOB.

OOpa3sIibl BEIIEeCTB KOJIUYECTBOM | MOJIb.
dusndeckue saBieHus (TU1aBjIeHUE BOCKa,
TastHUE JibJIa, paCTHpPAHHE caxapa

B CTYIIKE, KUTIEHUE U KOHJICHCAIIMS
BOJIbI).

XuMUYecKue siBjeHus (TOpeHue CBeYH,
MIPOKaJIMBaHUE METHOMN TTPOBOJIOKH,
B3aMMO/ICHCTBUE COJIbI MU METia

C COJIIHOW KUCJIOTOM).

Hab6nronenune npru3HaKoB MpOTEKAHUS

PaccraBisaTs koahhunreHTs!

B YPaBHCHUSIX XUMUYCCKUX PEAKITHM.
Habmronate 1 onmuceIBaTh 00BEKTHI

IIPY POBEJICHUH JICMOHCTPAITUN 1
71a00paTOPHBIX OMBITOB.

[TpoBoUTH BRIYUCIICHHS IO (DOpMyTIaM
XUMUYECKUX COSAMHEHUN U ypaBHEHUSIM
XUMUYECKUX PEaAKIIHi.

[IpuMeHATh €CTeCTBEHHO- HaAyYHBIC
METO/Ibl TO3HAHUS (B TOM UHCIIe
HaOJII0/ICHUE, MOJICTMPOBAHNUE,
AKCIIEPUMEHT ¥ OCHOBHEBIE OTIEpAIluU
MBICTUTEIILHON IS TEIbHOCTH
(cpaBHeHuUe, KinaccudUKaIINS)
BricTpanBath pa3BépHyTHIC TUCEMECHHBIE
Y YCTHBIE OTBETHI C OIOPOH

Ha WHGOPMAITUIO U3 YUCOHHKA U
CIIPaBOYHBIX MAaTE€pPUAJIOB, TPAMOTHO
WCIIOJIb30BaTh U3YYEHHBIN OHATUNHBIN
ammapar Kypca XuMuHu
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XUMHUYECKUX peaklui (pa3noxeHue
caxapa, B3aMOJICIICTBHE CEpHOU
KHUCJIOTBI C XJIOPUAOM Oapusi, MOTyYeHUE
U pasnokenue ruapokcuaa meau (1)
IIPU HarpeBaHUH, B3aUMOJICCTBHUE
*Kenesa ¢ pactBopoM conu meau (11).
OnBITHI, WILTIOCTPUPYIOIINE 3aKOH
COXPaHEHUS MACCHI.

JlabopamopHvie onvimoi:

Co3panue mozened MOIeKyl
(I1apoCTEepIKHEBBIX ).

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

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

HabGnronenue u onvcanue Npu3HAKOB
MPOTEKAHUSI XUMUYECKUX PEAKITHMA
Pa3HBIX TUIIOB.

Buviuucnenua:

OTHOCHUTEJIbHON MOJIEKYJIIPHON MacChl
BEIIECTB, MOJISIPHOM MacCChI, MACCHI
BEII[ECTB, MACChI U KOJIMUECTBA BEIIECTBA;
MacCOBOU 1011 XUMUYECKOTO JIEMEHTa
o (opmyIie coenMHEeHMUS;
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I10 YPaBHCHUAM XUMHYCCKHUX peaKuHﬁ:
KOJIM4YCCTBA, MaCChbl BECIIICCTBA

110 U3BCCTHOMY KOJIMICCTBY, MACCC
PCAarcHTOB UJIH IIPOAYKTOB PCAKIINH

Hroro no pazneny

20

Paznen 2. BaxkHeiinue npeacTaBuTe M HEOPraHNYeCKHUX BeleCTB

2.1

Bosnyx. Kucnopon.
ITonsarue
00 oKkcHuIax

6

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

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

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

KauecTBeHHOE omnpeieIeHue CoiepKaHms
KHCJIOPOJA B BO3JIyX€

[Tomy4yenue, cobnpanue, pacrmo3HaBaHUE

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

B IIPUPOJIC M KU3HH YETIOBEKA.
CpaBHHBATh pEaKIIUU TOPCHUS U
MEJJICHHOTO OKUCIICHUS.

OOBICHATH CYIIHOCTH IKOJIOTUIECKUX
po0sieM, CBSI3aHHBIX C 3arpsi3HEHUEM
BO3/yXa.

CrnenoBaTh mpaBmiiaM 0€30TacHOMN
paboThI B TabOpaToOpuu Mpu
WCITOJIb30BAaHUN XUMHYECKOU TTOCY/IbI U
000pyI0BaHUs, a TAKXKE TIPaBUIaM
oOpallleHHs C TOPIOYMMU BEIIIECTBAMH.
[TnanupoBaTh U OCYIIECTBISATH HA
MPAKTUKE XUMUYECKUE IKCTIEPUMEHTHI,
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Y U3yYEHHE CBOMCTB KHUCIOPOA.
HaOnronenue B3auMo1eicTBYS BEILIECTB
C KUCIJIOPOJIOM U YCIOBUSA
BO3HUKHOBEHUS U MPEKPAICHUS TOPCHUS
(moxapa).

JlabopamopHhuwiii onvim:

O3HakoMJIeHHE ¢ 00pa3IaMu OKCHJIOB U
OIHMCAHHUE UX CBOMCTB.

Ilpaxmuueckas paboma:

Ne 3. TTonyuenue u cobupanue
KHUCJIOpOJa, U3yUYeHHUE €T0 CBOMCTB.
Buiuucnenus:

MOJIEKYJISIPHOM MacChl KMCJIOPOa U
030Ha Ha OCHOBAaHUM aTOMHOM MacChl
XUMHUUYECKOTO AJIEMEHTA;

KOJINYECTBa, MACChI BEIIIECTBA

10 YPAaBHCHUSAM XUMHYCCKHUX PEaKIIUit

IPOBOJUTH HAOJIO/IEHNS, 1€NIaTh BBIBOIbI
10 pe3yibTaTaM 3KCIEPUMEHTA

IIPY IPOBEACHUH JTA0OPATOPHBIX OTIHITOB
U TIPAKTUYECKOM pabOTHI.

BbIuucisaTh KOJIMYECTBO BEILIECTBA,
00bEM Taza 1o popmysiam.

VYyacTBOBaTh B COBMECTHOM paboTe

B IpYIIIIE.

BricTpanBaTh pa3BEpHYTHIC TUCHbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha nHQOpMaIMIO U3 yueOHHKA U
CIIPAaBOYHBIX MaTEPHUAJIOB, TPAMOTHO
VICII0JIB30BAaTh U3YUYECHHBIN OHATUNHBIN
arrmapar Kypca XuMUu

2.2

Bonopon. [loustue
0 KHCJIOTaX U COJISIX

Bopopon — sneMeHT u mpocTtoe
BemecTBo. Haxoxaenue Bogopoaa

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

M0 XUMUYECKUM YPaBHEHUSM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

[Tomyuenue, cobupanue u

PackpbIBaTh CMBICH N3y4aeMbIX OHATHI
Y IPUMEHSTH 3TH TIOHATHUS MPU ONTUCAHUU
CBOWCTB BEILECTB U UX IIPEBPALLECHUN.
XapakTepu3oBaTh (OMKUCHIBATH)
bu3nUecKue U XUMUIECKHUE CBONCTBA
BOJIOPO/Ia, CITIOCOOBI €ro MOoJy4YeHHUS,
PUMEHEHHUE.

Cobupath pubOp M5 MOTyUCHUS
BOJOPOJA.

Hcnonb30BaTh XUMHUYECKYHO CUMBOJIUKY
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pacno3HaBaHHUE BOAOPO/IA.
B3aumozpeiicTBue Bo10pojia ¢ OKCHUIOM
menu (II).

JlabopamopHuwiti onvim:
B3aumopeiicTBue KUCIOT C METAJIJIaMHU.
Ilpakmuueckas paboma:

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

Buiuucnenus:

00BbEMa, KOJIMYECTBA BELIECTBA ra3a

10 €r0 U3BECTHOMY KOJINYECTBY
BEILECTBA WU O0BEMY;

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

JUIS COCTaBJIeHUs (POPMYII BELIECTB,
MOJICKYJIIPHBIX YPAaBHCHHN XUMUIECKUX
peaKUuil ¢ y4aCTUEM BOJOPOA.
BBIYHCIATE MOJISIPHYIO MaccCy BEIECTB;
KOJIMYECTBO BEIECTBA, 00BEM Tasa,
MaccCy BEIIeCTBa;

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

CrnenoBaTh mpaBuiiaM 0€30MacHOMN
paboThI B 1a0OPATOPUH MPU
UCIOJIb30BAHUU XUMHUYECKOU MOCY/IbI U
000pyI0BaHUs, a TAKKE IIPaBUIIaM
oOpallleHHs] ¢ TOPIOYUMHU BellleCTBaMU

B OBITY.

[InanupoBaTh 1 OCYIIECTBIATH HA
MIPAKTUKE XUMHUYIECKHEC IKCIICPUMEHTHI,
IPOBOJUTH HAOJIO/IEHNS, I€TIaTh BBIBOIbI
10 pe3yabTaTaM dKCIIEPUMEHTA.

VYyacTBOBaTh B COBMECTHOM paboTe
B TpyMIIC

2.3

Boga. PactBopsl.
Iloustue
00 OCHOBaHUIX

dusnueckue cBoiicTBa BOAbl. Boma kak
pacTBOpUTEIIb. XUMUUYECKUE CBOMCTBA
BO/IBI.

OcHoBaHu4.

PackpsIBaTh CMBICT U3y4aeMbIX HOHATHN
Y TIPUMEHATH 3TH OHATUS TIPU ONUCAHUU
CBOMCTB BEILECTB U UX MIPEBPALLICHUN.
XapakTepu3oBaTh GU3UIECKHUE U
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PactBopsl. Poibs pacTBOpOB B IpupoAe U
B KU3HHU 4elioBeKa. KpyroBopoT BOAbI
B [IPUPOJE. 3arpsi3HEHUE MTPUPOIHBIX
BoJI. OXpaHa ¥ OYUCTKA MPUPOAHBIX BOJ.
HacpimeHHbie 1 HEHACHIILIEHHBIE
pacTBOpbl. PacTBOpUMOCTh BEHIECTB

B BOoJie. MaccoBas 0I5l BELecTBa

B PacTBODE.

Xumuueckuii IKCnepumenm:

Jlemoncmpayuu:

PacTBOpeHue BelIeCTB ¢ pa3InuyHOU
PacTBOPUMOCTBHIO.

B3auMopencTBre BObI ¢ METAINIAMU
(HaTpUeM U KaJIbIIEM).
HccnenoBanne pacTBOPOB KUCIIOT U
1IEJIOYEHN C TOMOIIBIO HHIUKATOPOB.
JlabopamopHvie onvimoi
UccnenoBanre ocoOeHHOCTEN
PacTBOPEHUSI BEILIECTB C PAa3IMYHON
PacTBOPUMOCTBHIO.

[TpurorosiieHuE pacTBOPOB

C OPENCIEHHOW MAaCCOBOM JOJIEH
PacTBOPEHHOI'O BELIECTBA.
Ilpakmuueckas paboma

Ne 5. [IpuroToBnenue pacTBOpPOB

C ONPEACIEHHOW MaCCOBOM JOJIEN
PacTBOPEHHOIO BELIECTBA.

XMMHUYECKUE CBOWCTBA BOJIBI, €€ POJIb KaK
PacTBOPUTEIISL B MPUPOJIHBIX MPOIIeCccax.
CocTaBisATh ypaBHEHUSI XUMUYECKUX
peaKuui ¢ y4aCTHEM BOJIBI.

OOBACHATH CYIIHOCTH YKOJIOTUYECKUX
po0ieM, CBSI3aHHBIX C 3arpsSI3HEHUEM
MPUPOJIHBIX BOJI, CIIOCOOBI OYMCTKH BOJIbI
OT NPUMECEN, MEPHI IO OXPAHE BOJ

OT 3arpsI3HECHMUSL.

[InannpoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMUYECKHE
AKCIIEPUMEHTBHI, IPOBOIUTH HAOIIIOICHMS,
JIeaTh BBIBOJIBI 110 pe3yJbTaTaM
AKCIIEPUMEHTA MPU MPOBEICHUN
71a00paTOPHBIX OMBITOB M MPAKTUYECKON
paboTHI.

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

[IpoBOIUTH BHIYHUCIICHUS C IPUMEHEHHEM
MOHSTHS «MacCcoBasi 10JIs BEIIECTBA

B PacTBOPEY.

BricTpauBath pa3BépHyThIC TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

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

MCTIOJIb30BATh U3YYEHHBIN TTOHSITUNHBIN
arnmapar Kypca XuMuu

KHCIJIOTHBIE, aM(POTEpHBIE) U
Hecoseobpasyrome. Homenknarypa
OKcHI0B. OU3HYCCKHUE U XUMHUYECKIE
CBOMCTBA OKCHJIOB. [lonyuenune okcuaos.

OcnoBanusi. Knaccudukaius ocHoBaHUM:

IETOYN U HEPACTBOPUMBIE OCHOBAHHS.
Homenknatypa ocHoBanMil. ®u3nyeckue
Y XMMHUYECKUE CBOMCTBA OCHOBAaHUM.
[Tomy4yeHne OCHOBaHUI.

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

Conu. HomeHknaTypa conei.
DU3UYECKUE U XUMUYECKUE CBOMCTBA
conen. [Tomyuenue coei.
I'eHeTnyeckas CBSA3b MEXKIY KilacCaMHU
HEOPraHUYECKUX COCIUHEHU.
XumuuecKkuii IKCnepumenm:
Jlemoncmpayuu:

2.4 | OCHOBHBIE KJIACCHI 11 Knaccudukanus HeopraHn4ecKkux Knaccudunuposats nzyuaemoie
HEOPTaHUYECKUX coenunennii. Okcuapl. Knaccudukarus | BemecTna 1Mo COCTaBy U CBOMCTBAM.
COCIMHEHUN OKCHJIOB: cojieoOpasyrouiue (ocHOBHbIE, | CocTaBisTh (OPMYIBI OKCHIOB, KHCIIOT,

OCHOBaHHM, COJICH U Ha3bIBAaTh UX

10 MEKTyHApOIHOW HOMEHKJIaType.
[Iporuo3upoBath CBOMCTBA BEILIECTB

Ha OCHOBE OOIIMX XUMHUYECKHX CBOMCTB
W3YUYEHHBIX KJIACCOB/TPYII BEIIECTB,

K KOTOPBIM OHH OTHOCSATCS.

CocTaBIIsSITh MOJIEKYJIIPHBIE YPAaBHEHUS
pEeaKUMM, UIUTIOCTPUPYIOLIUX
XUMHYECKHE CBOMCTBA M CHOCOOBI
MOJTy4YECHHUS BEIIECTB U3YUEHHBIX
KJIACCOB/TPYIIII, a TAKXKe
MOATBEPKIAOIINX T€HETUUECKYIO
B3aUMOCBSI3b MEXKIY HUMH.
[Tpou3BOANTH BHIYKCICHUS

110 YPAaBHEHUSIM XUMUYECKUX PEaKIIHil.
[InaHnnpoBaTh U OCYIIECTBIATh

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

OMBIThI, WITIOCTPUPYIOIINE XUMHUECKUE
CBOMCTBA KJIACCOB HEOPTaHUYECKUX
BEILIECTB.

JlabopamopHwvie onvimoi

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

C METAJNIAMU, PEAKIUN HEUTpaInu3aluu.
BzaumopericTBre pactBopa CEpHOU
KHUCIIOTHI ¢ okcuaom menu (II).
[TonyueHuie HEpaCTBOPUMBIX OCHOBAHUM.
BriTecHeHUE 0JIHOrO METAJIIA IPYTUM
W3 pacTBOpa COJIH.

IIpakmuuecxas paboma

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

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

pabor.

CrnenoBaTh npaBuiiaM 0e€30mMacHON
paboThl B 1abopaTopuu

IPU UCTIOJIB30BaHUN XUMUYECKON
NOCy/ibl U 000PYyIOBaHUS.
BricTpauBath pa3zBépHyThIC TUCEMEHHBIE
U YCTHBIE€ OTBETHI C OIIOPOi

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

Hroro no pazueny:

30
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Paznea 3. Ilepuoanueckuii 3akon u llepnoanyeckas cucrema xumudeckux 3jeMeHToB /. . MenneneeBa. CTpoenue
aToMOB. XMMHUYECKAasl CBA3b. OKUCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PEAKIIUU

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

. . Menneneena.
Crpoenune aTroma

7

[lepBble MONBITKU KIacCUPUKALINU
XUMHUUYECKUX AJIeMeHTOB. [loHsATHE

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

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

Crpoenue aroMoB. COCTaB aTOMHBIX
anep. M3oromnsl. Dnexkrponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0UEK aTOMOB MEPBBIX
20 XUMHYECKHUX AJIEMEHTOB
ITepunoauueckoi CUCTEMBI

J.N. Menneneesa. XapakrepucTuka
XUMHUYECKOTO 3JIEMEHTA

I10 €10 I0JI0XKeHUI0 B [lepronnyeckoi
cucreme JI.11. Menneneena.
3aKOHOMEpPHOCTH U3MEHEHHUS panyca

PackpeiBaTh CMBICT IEPUOAUIECKOTO
3aKOHa.

OnuceIBaTh CTPOSHUE TAOTHUIIBI
«llepuonueckas cucremMa XUMUYECKUX
anemeHnToB [[.1. MenneneeBay.
MogennpoBaTh CTPOCHUE aTOMa,
SHEPreTUYECKUX YPOBHEN U OAYPOBHEN
IIPU TTOMOIIM PUCYHKOB, 3JIEKTPOHHBIX
KOH(UTypaluii U 3JIEKTPOHHO-
rpaduueckux Gopmyi.

[losicHATh PU3NYECKUA CMBICI
IIOPSIAKOBOI'O HOMEpa, HOMEPOB IIEpUOA
U TPYIIIBI AJIEMEHTA.

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

B [lepuonnueckou cucreme

JI.1. Menpaeneena.

OOBICHATH O0IITHE 3aKOHOMEPHOCTH

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

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

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

B3auMmopenicTBre ruIpoOKCcUAa [IUHKA

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

J.1. MenneneeBay.

JlabopamopHvie onvimoi

O3HakomiieHHE ¢ 00pa3IaMyu METaIOB U
HEMETAJJIOB

Y4acTBOBaTh B COBMECTHOM paboTe

B Iap€ WJIN IpyIIIe.

BricTpanBath pa3BEpHyThIE TUCHMEHHbBIE
Y YCTHBIE OTBETHI C OIIOPOM

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

okuciieausi. OKUCIUTEIBHO-
BOCCTAHOBUTEIbHBIE peakiuu. [Tpoiieccrl

3.2 | Xumuueckas CBS3b. Xumunyeckas cBsA3b. KoBaseHTHAs PackpeiBaTh CMBICIT N3y4aeMBbIX IIOHATUH.
OxuciurensHo- (monsipHast U HETIOJISIPHAS) CBSI3b. Ornpenensate BUI XUMAYECKOU CBSI3H
BOCCTaHOBHUTCJILHBIC DNEeKTpOOTPULATENBHOCTh XHMUYECKUX B COCIMHCHHH.
peakuuu anemeHToB. oHHas cBA3b. CTEIEHb MopnennpoBaTh CTpPOEHUE MOJIEKYJI

IIPU IOMOIIM PUCYHKOB, MOJIEJIEH,
ANIEKTPOHHBIX U CTPYKTYPHBIX (POPMYIL.

33

[okyMeHT co3aaH B anekTpoHHon chopme. Ne 58 ot 02.07.2024. VcnonHuuTens: Masnutos H.M.

rl INEEKTPOHHBINA
Ctpanuua 33 n3 62. Ctpanuua cosgara: 02.07.2024 16:17

=¥ TATAPCTAH



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

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

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

HaOmronaTh XMMHYECKHE OIBITHI

10 TJIaHy, aHAJM3UPOBATh U JIeaTh
BBIBOJIBI.

Ucnons3oBate UKT niist co3ganus
MOJIEIIE, TOATOTOBKY MPE3CHTALINH,
JIOKJIAJIOB IO TEME.

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

Hroro no pazgeny 15
PesepBHOE Bpems 3
OBILEE YMCJIO HACOB 68
[10 [TIPOI'PAMME

34

[okymeHT co3aaH B anekTpoHHon copme. Ne 58 ot 02.07.2024. VcnonHutens: Masnutos H.M.

rl INEEKTPOHHBINA
Ctpanuua 34 n3 62. Ctpanuua cosgara: 02.07.2024 16:17

=¥ TATAPCTAH



9 KUIIACC

Ne
/o

Haumenosanue
pa3aenoB U TEM
y4eOHOTO0 MpeMeTa

KomnnuectBo
YacoB

Copeprxanue oOydeHus

OCHOBHBIE BUIBI IEATEIILHOCTH
00yJarommxcs

Paszgea 1. BemiecTBo 1 XUuMHYeCKHE peaKIul

1.1

[ToBTOpEHUE U
yrayOJaeHue 3HaHUM
OCHOBHBIX Pa3/IeJI0OB
Kypca 8 kiacca

5

[lepnonnueckuit 3akoH. [lepuonnueckas
CHUCTEMA XUMHUYECKUX JJIEMEHTOB

J.1. Menpaeneea. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB
XMMHUYECKUX IJIEMEHTOB MEPBBIX TPEX
IIEPUOJIOB, KaJlvsl, KaJIbLIUS U UX
COE€IMHECHHUU B COOTBETCTBUU

C TIOJIOKEHUEM DJIEMEHTOB

B Ilepronyeckoii cucTeMe U CTpOCHUEM
MX aTOMOB.

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

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

XapakTepu3oBaTh XUMUYECKHUE FTIEMEHTHI
MIEPBBIX TPEX NEPUOJOB, KA U KaJIbLIUA
10 UX MoJoxeHuto B [lepuoanueckon
cucrteme /1. 1. Menneneena.
KinaccudunmpoBats 1 Ha3bIBaTh
HEOPraHUYECKHUE BEIIECTBA N3YUYECHHBIX
KJIACCOB.

OnuceIBaTh 001IME XUMUYECKUE
CBONMCTBA BEILECTB PA3JIMYHBIX KJIACCOB,
MOATBEPKAATh CBOMCTBA IPUMEPAMU
MOJICKYJISIPHBIX YPABHEHUN XUMUYECKUX
pEaKIUH.

OnpenensiTe BUI XUMUYECKOUN CBA3U U
TUI KPUCTAJUIMYECKOU PEILIETKU
BEILIECTBA.

IIporao3upoBaTh CBOMCTBA BELIECTB

B 3aBUCUMOCTH OT UX CTPOCHHUS.
BricTpauBaTh pa3BEpHYTHIE TUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha MHGOPMAIIHIO U3 yUeOHUKA U
CIIPABOYHBIX MATEPUATIOB, TPAMOTHO
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Xumuueckuii IKCnepumenm: VCIOJIB30BaTh U3yUYECHHBIN NOHATUNHBIN
Llemoncmpayuu: arnmapar Kypca XuMuu

O03HAKOMJIEHUE C MOJIEIISIMU

KPUCTAIIINYECKUX PELIETOK

HEOPraHUYECKUX BEIIECTB — METAJIOB

1 HeMeTasuioB (Tpadura u anmasa),

CJIOXKHBIX BEIIECTB (XJIOpHUIa HATPHS)

1.2 | OcHOBHBIE Knaccudukanys XuMuyeckux peaxuun PackppIBaTh CMBICIT N3y4aEeMbIX ITOHATHN
3aKOHOMEPHOCTH 10 Pa3JIMYHbIM MPU3HAKaM (TI0 YUCITY U Y IPUMEHSATH 3TU ITOHATUS IIPU ONIMCAHUU
XUMHUYECKUX COCTaBY YYaCTBYIOIIMX B PEAKIIUU CBOICTB BEIIECTB U UX MIPEBPAILICHUMN.
peaKuui BEILIECTB, MO TETNIOBOMY 3(PDEKTY, KnaccuduimpoBatbs XuMuyeckue

10 UBMEHEHUIO CTEMCHEN OKUCIICHUS PEaKUNU IO PA3JIMYHBIM IPU3HAKAM.
XUMHUYECKUX JIEMEHTOB, Y cTraHaBIMBaTH 3aBUCUMOCTB CKOPOCTH
0 00PaTUMOCTH, TI0 YYACTHUIO XUMHUYECKOW peaklu OT Pa3IMYHbIX
KaTtanu3aropa). JK30- U (hakTopoB.
SHIOTEPMHUYECKUE PEAKLINH, IIporao3upoBats BO3MOKHOCTH
TEPMOXUMUYECKNE YPABHEHUS. MPOTEKAHUS] XUMUYECKUX MIPEBPAILICHU I
[TonsiTHE O CKOPOCTH XUMUYECKOMN B PA3JINYHBIX YCIOBUSAX.
peakiuu. [Tonsitue 06 0OGpaTUMBIX Onpenenste OKUCIUTEND U
¥ HeOOPATUMBIX XUMHUECKUX peakiusx. | BoccraHoBuTenb B OBP.
[ToHsTHE O TOMOTEHHBIX U reTeporeHHbIX | COCTaBIATE JNEKTPOHHBIN OalaHC
peakuusx. [lonstue o karanuse. peaKkunu.
[ToHsiTHE O XUMUYECKOM PABHOBECHHU. IIpon3BOIUTE BBIYMCIICHUS
®aKkTOpPhI, BIUSAIOUIME HA CKOPOCTh 10 XUMUYECKUM YPaBHECHUSIM.
XMMHUYECKOU pEaKIUU U IOJI0KEHUE VYyacTBOBaTh B COBMECTHOU paboTe
XMMHUYECKOTO PABHOBECHS. B [1ap€ WM IPYIIIIE.
OKuCIUTETLHO-BOCCTAHOBUTEIBHBIC BricTpanBaTh pa3BEpHYThIE MNCHMEHHBIE
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peaKIuu, JIEKTPOHHBIN OanaHc
OKHUCIIUTEIIbHO-BOCCTAHOBUTEILHOM
peakuuu. CocTaBji€HHUE ypaBHEHUU
OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
PEAKLMI C UCTIOJIb30BAHUEM METO/Ia
3JICKTPOHHOTO OajaHca.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

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

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

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

Y YCTHBIE OTBETHI C OIIOPOU

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

1.3 | Dnexrponutnueckas
JACCOLIUALINS.
XUMHUYECKHE
peaKuumn

B PacTBOpax

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

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

Peakuuu nonnoro oomena. Y cioBus

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

CocTaBITh ypaBHEHUS TUCCOLIUALINHT
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MPOTEKaHUs PEaKIil HOHHOTO OOMEHa,
MOJIHBIE ¥ COKPAIIEHHBIE HOHHBIE
ypaBHeHUs peakiuii. CBOCTBa KUCIIOT,
OCHOBAHHMU U COJIEH B CBETE
Ipe/ICTaBICHUN 00 PJEKTPOIUTUYECKON
auccormanui. KauecTBeHHbIE peakiiuu
Ha WoHbI. [loHsATHE O THAPOIN3E CONEN.
Xumuueckuii IKCnepumenm:
Jlemoucmpayuu.

HccnenoBanue 31eKTPOIPOBOIHOCTH
pPacTBOPOB BEILECTB, ITpoLecca
JUCCOLIMAIINY KUCIIOT, IIeJI0YeH

U coJiell (BO3MOKHO MCIOJIb30BAHKE
BUJICOMATEPUAJIOB).

OnpITHI, WITIOCTPUPYIOIINE TPU3HAKH
IPOTEKaHUs peakIMii HOHHOTO 0OOMeHa
(oOpa3oBaHue ocajKa, BblIEICHHE Ta3a,
00pa3oBaHUE BO/IBI).

Pacnio3HaBanue HEOPraHMYECKHUX
BEIIECTB C MOMOIIBIO KaueCTBEHHBIX
peakiuii Ha UOHBI.

Jlabopamopmuwiti onvim:

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

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

o TEME.

[InaHupoBaTh U OCYIIECTBIISITH

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

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

ITpoBOIUTH BHIYKCIICHUS 110 XUMUYECKUM
YPaBHEHUSIM.

VY4acTBOBaTh B COBMECTHOM paboTe
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Ne 1. Pemienue sxcriepuMeHTaIbHbIX
3a/1a4 1Mo TEME.

Buviyucnenus:

10 YPaBHEHUSIM XUMUYECKUX PEaAKIIHii

B IIape WJIM TpyIIIE.

BeIcTpauBaTh pa3BEpHYTHIC MUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha MH(OpMaIMIO U3 YUeOHUKA U IPYTUX
MCTOYHUKOB UH(POPMAIIH, B TOM YUCIIE
NuTepnera

Uroro no pazneny

17

Pa3pen 2. HeMeTaJsIbI H HX COeTMHEHHSA

2.1 | Obmas 4 OO0m1as xapakTepuUCTUKa rajJOTreHOB. OOBsICHATH O0ITHE 3aKOHOMEPHOCTHU
XapaKTEPUCTHKA Oco0eHHOCTH CTPOEHHS ATOMOB, B U3MEHEHHUH CBOMCTB HEMETAJIOB U UX
XUMHAYECKUX XapaKTEPHbIE CTEIIEHU OKUCIICHUS. COEIMHEHUI B MpeIesiax MaJlbIX
AJIEMEHTOB CrtpoeHue u puznuecKkre CBOMCTBa MEPUOO0B U TJIABHBIX MOATPYIIII
VIIA-rpynsl. IPOCTHIX BEIIECTB — FAJIOTEHOB. ITepnoanueckor CHCTEMBI XUMHUYECKHUX
I"anorensr XHWMUYECKHE CBOMCTBA HA IPUMEPE DJIEMEHTOB C YYETOM CTPOCHUS UX

xJiopa (B3auMO/ICHCTBUE ¢ METaJlJIaMU,
HEMeTaJUIaMH, IeJI0YaMu).
XnopoBogopoa. CossiHast KUCJIOTA,
XMMHUYECKUE CBOMCTBA, MOJIyYEHHUE,
IpuMeHeHue. JlerncTBue xaopa u
XJIOPOBOJIOPOJIa HA OPraHU3M YEJIOBEKA.
Baxnenmme XI0puabpl 1 KX HAX0XKICHUE
B IPUPOJIE.

Xumuyeckuii IKcnepumenm:
Jlemoncmpayuu:

OnbIThI, OTpaxaromue Gu3n4ecKue u
XUMHUYECKHE CBOMCTBA raJOreHoOB U UX
coeMHEHUN (BO3MOXKHO UCITOIb30BaHUE

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

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

Ha TIPAKTUKE XUMUYIECKUE
HKCIIEPUMEHTHI, POBOIUTH HAOIIOACHMS,
JIeNaTh BBIBOJIBI IO pe3ybTaTam
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BUJICOMATEPUAJIOB).

O3HakoMIIeHHE ¢ 00pa3IaMu XJIOPUI0B
(raJmoreHu0B).

JlabopamopHhuwiii onvim:

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

lIpakxmuueckas paboma

No 2: TTonydeHue consiHOM KUCIIOTHI,
M3y4EHHE €€ CBOMCTB.

Boruucnenus:

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

OKCIIEPUMEHTA TP MPOBEIACHUU
71a00PATOPHBIX OMBITOB M MPAKTHIECKUX
paborT.

CrnenoBaTh npaBuiiaM 0€30MMacHON
paboThI B J1aDOpaTOpHUU

MIPY UCTIOTH30BAHUN XHMHYIECKOM
MOCY/IbI U 000PYI0BAHUS.

BricTpanBaTh pa3BépHYyTHIC MTUCHMEHHBIC
U YCTHBIE OTBETHI C OTIOPOI

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

2.2

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

OO6m1ast xapakTepUCTHKA 3JIEMEHTOB
VIA-rpynnsl. OcoO€HHOCTH CTPOEHUS
aTOMOB, XapaKTE€PHbIE CTEIICHU
OKHCJICHUS.

CrpoeHnue u puznueckre CBOMCTBA
IIPOCTBIX BEIIECTB — KUCIOPOAA U CEPHI.
AnnoTtpornHbie MOaU(pUKAIUU KUCIOPO1a
U cepbl. XUMUYECKHE CBOMCTBA CEPBI.
CepoBo10po/1, CTpOCHHE, PU3NUECKUE U
XAMUYECKUE CBOMCTBA.

OKcupl cepbl Kak MpeICTaBUTENN
KHUCJIOTHBIX OKCHJIOB.

Cepnas kucioTa, pu3nyecKue u
XUMHUYECKHEe CBOMCTRA (00IITHeE KaK

OOBsICHATH O0ITHE 3aKOHOMEPHOCTHU

B U3MEHEHHUU CBOMCTB AJIEMEHTOB
VIA-rpynmnsl 1 UX COEAUHEHUN C yYETOM
CTPOEHUS UX aTOMOB.
Xapaktepu3oBaTh GU3NYECKHUE U
XUMHYECKUE CBOMCTBA TPOCTOTO
BEIIECTBA CEPHI U €€ COCTMHECHUHN
(cepoBOAOPO/Ia, OKCUIOB CEPbI, CEPHOI
KHCIIOTBI, CyJIb(aToB), CITOCOOBI X
MOJTYyYEHHUS], IPUMEHEHUE U 3HAYCHUE

B MIPUPOJE U )KU3HU YETIOBEKA.
Onpenenars HaMU4KE CyIb(paT-nHOHOB
B PacTBOPE.

OOBSICHATH CYIITHOCTh KOJIOTHYECKUX
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MPEJCTABUTEIS KJIacca KUCIOT U po0JieM, CBSI3aHHBIX C IepepaboTKON
cnenuduueckre). XUMUUECKUE PEAKLIUU, | COCTUHEHHUH CEpBHl.
JIeKaIe B OCHOBE IMPOMBIIIICHHOTO [ImanupoBaTh U OCYIIECTBIISITH
croco0a Moay4eHus: CEpHOM KUCIIOTHI. Ha MPaKTHUKE XUMHUECKHE
[Tpumenenue. Conu cepHOU KUCIIOTHI, HKCIIEPUMEHTHI, TPOBOIUTH HAOIIOICHHSI,
KaueCTBEHHAs peaklus Ha Cylb(aT-uoH. | JAesIaTh BBIBOJBI IT0 PE3yJIbTaTaM
Haxoxnenue cepbl U €€ COeIMHEHNN AKCIIEPUMEHTA.
B IPUPO/JIe. XUMHUECKOE 3arpsi3HCHUE CrnenoBath npaBuiiaM 0e301MacHON
OKpY>KaloIlEel Cpeibl COCTUHEHUSIMH paboThI B 1abopaTopuu
cephl (KUCIOTHBIE 0K/, 3arpsI3HEHUE MIPU UCIIOJIb30BAHUU XUMUYECKON
BO3/1yXa U BOJOEMOB), CLIOCOOBI €ro MOCY/IbI U 000PYI0BaHUSI.
peAOTBPAICHUS. [Tpou3BOAUTE BBIYUCIICHUS
Xumuueckuii IKCnepumenn: 110 XUMHYECKHUM YPaBHECHUSIM.
Jlemoncmpayuu: Hcmonb30BaTh MPHU BBITIOTHEHUN
O3HakoMIIeHHE ¢ 00pa3liaMu cepbl U e€ y4eOHBIX 3aJaHUH TEKCThI YICOHUKA,
COeMHEHUSIMU (BO3MOXKHO CIIpaBOYHBIC MaTEPHUAIbI
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB). (ITeprognueckyro CUCTEMY XUMHUUYECKHUX
Habmonenue nmporecca 00yrimBaHus sanemenToB /. 1. MeHnneneeBa, Tadmauiy
caxapa noJi 1eiCTBUEM PacTBOPUMOCTHU KUCJIOT, OCHOBAaHUH U
KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOTHI. COJIEU B BOJIE, DJICKTPOXUMHUYECKUH PSJI
JlabopamopHvie onvimoi: HaIpsHKEHUN METasjIoB).
N3ydyeHnne XuMUYECKUX CBOWCTB Hcnonb30BaTh MpU BBINTOJIHEHUH
paz0aBICHHON CEPHON KUCIIOTHI. y4eOHBIX 3aJJaHHU U B IIPOIIECCE
[IpoBencHME KAUSCTBEHHOM PEaKIIMU Ha | WCCeq0BaTeIbCKOM MeATeTbHOCTH
cylb(aT-uoH U HAOII0ICHUE MPU3HaKa HAYYHO-TIONYJISIPHYIO JTUTEPATYPy
e€ MpOTeKaHUs XUMHYECKOTO COJIEPKaHUs, CIIPABOYHBIE
Marepualibl, pecypcesl IHTEpHETA
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2.3

Obmas
XapaKTepUCTUKa
XUMUYICCKUX
AJIEMEHTOB
VA-rpynmnsi.

A3ot, hocdop u ux
COCTMHCHHUS

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

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

A30THas KUCII0Ta, €€ MOoJIy4YeHue,
bu3nYecKrue U XUMUICCKHUE CBOMCTBA
(oOmIue Kak MmpeacTaBUTENs Kiacca
KHUCJIOT U crieniupuueckue).
Hcrnonp30BaHne HUTPATOB M COJICH
aMMOHHUS B KQU€CTBE MUHEPAIbHBIX
yno0peHnii. XUMUYECKOE 3arps3HeHHE
OKPYXaroUIEH Cpeibl COCTUHEHUSIMHA
a30Ta (KUCJIOTHBIC TOXK/IU, 3arpsiI3HEHNE
BO3/TyXa, TOYBBI U BOAOEMOB).
docdop, amnoTpomnHbie MOAUPUKAIIAN
docdopa, hpU3nIECKre 1 XUMUICCKHE
cBoiictBa. Oxcun pochopa (V) u
dbocdhopHas kuciora, puzndeckue u

OOBsACHTH 00I1THE 3aKOHOMEPHOCTH

B U3MCHEHUH CBOWCTB JIEMEHTOB
VA-rpynmnsl 1 UX COEAUHEHUN C YYETOM
CTPOEHUS UX aTOMOB.

Xapaktepru3oBaTh GU3HIECKHUE U
XUMHUYECKUE CBOMCTBA MPOCTHIX BEUIECTB
azora u pocdopa 1 UX COeTUHEHUI
(ammmaka, coJyieit aMMOHUS, a30THON
KHCJIOTBI, HUTPATOB, oKcuaa gpocdopa (V)
u hochopHoit KUCIOTHI, (hochaToB),
CIOCOOBI UX TOJyYEHHUsI, IPUMEHEHUE U
3HAYCHUE B MPUPO/JIE U )KU3HU YEIIOBEKA.
Omnpenensate HOHBI aMMOHUA U (hocdat-
HWOHBI B PaCTBODE.

OOBSICHATB CYIIHOCTh IKOJIOTHUYECKUX
po0JIeM, CBSI3aHHBIX ¢ HAXOXKICHUEM
coenHeHui azoTa u ¢pocdopa

B OKPYKAIOIIIEH CpeJIE.

[ImaHupOBaTh U OCYIIECTBIISTH

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

CnenoBaTh npaBuiiaM 0€30MacHOM
paboThI B 1abopaTopuu
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XMMHUYECKUE CBOMCTBA, MOJIyYCHHUE.
Hcnonb3oBanue ¢pocdaToB B KauecTBE
MUHEPAIBHBIX yI00pEHUIA.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3HakomiieHHe ¢ PU3HYECKUMU
cBolcTBaMu a3ota, hocdopa

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

[Tonyuyenue, cobnpanue, pacro3HaBaHUE
Y U3YYCHUE CBOWCTB aMMHAKA.
B3anmopencTBue KOHUEHTPUPOBAHHOU
A30THOM KUCJIOTHI C MEJIbIO (BO3MOKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
JlabopamopHvie onvimei:

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

Ne 3: [lomyuenue ammuaxa, u3y4eHue
€ro CBOWCTB.

Buiyucnenus:

110 YPAaBHEHUSIM XUMHYECKUX PEaKIIU

IIPU UCIIOJIb30BAaHUU XUMUYECKON
MOCY/IbI U 000PYTIOBAHMUS.
[Ipou3BOANTH BBIYUCIECHUS

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

OO6mmas

OO11ast xapakTepUCTHUKA SJIEMEHTOB

OOBsACHTH 00I1THE 3aKOHOMEPHOCTH

XapaKkTepUCTUKA IVA-rpynmnsl. OcOOEHHOCTH CTPOEHUS B U3MEHEHHUU CBOWCTB 3JIEMEHTOB
XUMHUYECKUX aTOMOB, XapaKTEPHbBIE CTCIICHU IVA-rpynmnsl 1 uX COEIMHEHUHN C Y4ETOM
AJIEMEHTOB OKHUCJICHHUS. CTPOEHUS UX aTOMOB.

[VA-rpynrst. VYrnepon, amioTponHble MOAUPUKALIMY, | XapaKTepu30BaTh (PU3HUECKHUE U
VYriepon n pacrpocTpaHEHUE B IPUPOJIE, XUMHUYECKUE CBOMCTBA MPOCTHIX BELIECTB
KPEMHUH, U UX (u3NUecKre 1 XUMUYECKHE CBOMCTBA. yIJIepoJia U KPEMHHUS U UX COCIUHEHUN
COCIMHEHHUS Ancop6uus. Kpyrosopot yrieposa (OKCHIOB yriiepoJa, yroJbHON KUCIIOTHI,

B IIPUPO/IE.

Oxkcupel yriiepoja, ux Guznueckue u
XMMHUYECKUE CBOWCTBA, IEUCTBUE

Ha KUBbIC OPTaHU3MBI, ITOJTYUYECHHUE U
IPUMEHEHHUE. DKOJIOTHYECKHE
poOJIeMbl, CBSI3aHHBIEC C OKCUIOM
yraepoga (IV), runoresa rmo6ansHOTO
MOTEIJICHUS KJIMMaTa, TapHUKOBBII
addexr.

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

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

00 OpraHMYeCcKUX BEIIECTBAX KaK

0 COEIMHEHMSIX yriiepojia (MeTaH, 3TaH,

KapOOHATOB, OKCHAAa KPEMHUSI,
KPEMHHEBOW KUCIIOThI, CUITUKATOB),
CIIOCOOBI MX TIOJTYYCHHSI, MIPUMCHECHUE U
3HAUEHUE B IPUPOJIC U KU3HU YEIOBEKA.
OOBIICHATH TPUUYUHHO-CIICICTBEHHYIO
CBSI3b: CTPOEHHUE BEIIECTBA — CBOMCTBA
— TPUMEHEHUE — Ha IpuMepax
COEMHEHNH yIIIEpOaa U KPEMHHUSI.
OmnpenensiTe KapOOHAT- U CHITMKAT-UOHBI
B pacTBOpeE.

OOBSICHATB CYIIHOCTh KOJIOTHIECCKUX
po0JIeM, CBSI3aHHBIX C HAXOXKICHUEM
YIJIEKHCIIOTO Ta3a B OKPYKarollIel cpese.
[TonTBepkaaTh 0COOEHHOCTH COCTaBa
OpPTaHUYECKUX BEIIECTB MPUMEPaAMU
MIPOCTHIX COSAMHEHUH (METaH, ITaH,
STWJICH, alleTUJIEH, 3TAHOJI, TIIUICPHH,
YKCYCHAasl KHCIIOTa), B3aUMOCBS3b
HEOPraHWYECKUX COSIUHEHUH yriiepoaa u
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STUJICH, alleTUJICH, TaHOJI, TTIUIEPHH,
YKCYCHAasi KHCJIOTA).

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

B ripupojie. OO01re mpeacTaBICHHUS

00 oxcune kpemuus (IV) u kpemHueBoi
KHCJIOTE.

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

Xumuueckuii IKcnepumenm:
Jemoncmpayuu:
Mogenu KpucTauIM4eCKUX pemeEToK

OpPTraHUYECKUX BEIIIECTB.
OnuceIBaTh POJIL OCIKOB, JKUPOB H
YTII€BOJOB B PYHKITMOHUPOBAHUU KUBBIX
OpraHU3MOB, COCTaB IPUPOTHBIX
MCTOYHUKOB YTJIEBOJIOPOIOB, UX POJIh

B OBITY U TIPOMBIIIJICHHOCTH.

[IpoBOIUTH BEIYHMCIICHHUS 10 YPABHEHUSIM
XUMHYECKUX PEaKIIUH.

[ImarupoBaTh U OCYIIECTBISTH

Ha TIPAKTUKE XUMUYICCKUC
AKCIIEPUMEHTHI, POBOANTH HAOIIOICHUS,
JIeaTh BBIBOJIBI IO PE3yJIbTaTaM
AKCIIEPUMEHTA TP TPOBEICHUN
71a00paTOPHBIX OMBITOB M MPAKTHIECKUX
pabor.

CrnenoBathb mpaBuiiaM 0€30MacHOM
paboThI B TabopaTopuu

MIPY UCTIOIH30BAHUN XUMHUYECKOM
MOCY/Ibl U 000PYI0BAHUS.

Hcronp30BaTh P BHITOJTHEHUN
yueOHBIX 3aJ]aHUI TEKCThl y4eOHUKa,
CIIPaBOYHBIC MATEPHUAIIBI
(ITeproguveckyro CUCTEMY XUMHYCCKHX
anemenToB /. 1. Menneneesa, Tabnuiry
PaCTBOPUMOCTH KUCJIOT, OCHOBAHUU U
CoJIel B BOJIE, DJICKTPOXUMUYECKHUH PSITT
HaIpsHKEHUN METAILIIOB)
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anmasa, rpadura, QpyepeHa.
O3HaKOMIIEHHE C MPOLIECCOM aJICOPOLIUU
PacTBOPEHHBIX BEILIECTB
AKTUBHUPOBAHHBIM YTJIEM U YCTPOUCTBOM
IIPOTHUBOTa3a.

O3HakoOMIIEHHE C TPOAYKLIHEH
CUJIMKATHOM MPOMBIIIJIEHHOCTH
(Buneomarepuaiibl: cHIIMKaTHAs
IPOMBIIIIEHHOCTH ).

Mopenu MOJIEKYJT OpraHUYECKUX
BELLECTB.

JlabopamopHhuwiti onvim:

[Tony4yenue, cobupanue, pacrno3HaBaHUE
Y U3yYEHHE CBOMCTB YTJIEKHUCIIOTO Irasa.
[IpoBeneHre KaYeCTBEHHBIX pPEeaKIUui

Ha KapOOHAT U CUJIUKAT-UOHBI U
W3Yy4YEHUE NMPU3HAKOB UX MPOTEKAHUS.
Ipaxmuueckue pabomol:

Ne 4. TTonyyeHue yriieKucioro rasa,
V3YYEHHUE €T0 CBOMCTB.

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

Boruucnenus:

M0 YPaBHEHUSIM XUMUYECKUX PEaAKITHi

Hroro no pazneny

25
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Pasznea 3. MeTa/iibl M X COeIMHEHUS

3.1

OO01me cBoMCcTBa
METAJIOB

4

OO6mrast xapaKTepUCTHKA XUMUIECKUX
AJIEMEHTOB — METAJJIOB HA OCHOBAaHUU UX
noJsioxkeHus B [lepuoanueckoit cucrteme
XUMUUYECKHUX JIEMEHTOB

J.1. MenaeneeBa v CTpOCHUS aTOMOB.
Crpoenue metamioB. Merainueckas
CBSI3b M METAJIMYECKas
KpUCTAJUIMYECKAs PELIETKA.
DNEeKTPOXUMHUECKHUH PsiJl HAMTPSKECHUI
MeTaIOB. DU3UYECKUE U XUMUYECKUE
cBolcTBa MeTayuioB. O0mIMe cnocoobl
nosyyeHust metauioB. [loHsTue

0 KOPpO3UH METAJIIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI KX OT KOPPO3HH.
CmnaBsl (cTanb, 4YyTyH, JIOPATFOMUHUM,
OpOH32a) U UX IPUMEHEHUE B OBITY U
POMBIILJIEHHOCTH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

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

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

PackpbIBaTh CMBICT N3y4aeMbIX HOHATHI
Y TIPUMECHSTH 3TU TTOHATHUS TIPYU OMMCAHUN
CBOWCTB BEILIECTB U MX ITPEBPALLECHUN.
OOBsACHATH 00IIIHE 3aKOHOMEPHOCTH

B N3MCHECHHUH CBOMCTB 3JICMEHTOB-
METAJIJIOB M KX COSAMHEHUM C yIETOM
CTPOCHHUS UX aTOMOB.

XapakTepru30BaTh CTPOCHUE METAIIIOB,
ob1mue GU3NIecKue U XUMHUIECKHE
CBOICTBA METAJLJIOB.

XapakTepu3oBaTh 00IITHE CTIOCOObI
TIOJTYYCHHS] METAJTOB.

OnuceiBaTh CIIOCOOBI 3alIUTH METAJIOB
OT KOPPO3UH.

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

[Tpon3BOAUTE BBIUNCICHUS

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

VYuacTBOBaTh B COBMECTHOM paboTe

B TIape WU TpyIIIE.

Hcnonb30BaTh Mpu BEITIOJIHEHUH
y4eOHBIX 3aJIaHUM TEKCThl yUeOHMKA,
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Buviuucnenus:

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

CIIPAaBOYHBIE MaTEpPHUAIIbI
(ITepponueckyto CUCTEMY XUMHUYECKUX
anemenToB J[. 1. MenneneeBa, Tabiuiry
PacTBOPUMOCTH KUCJIOT, OCHOBaHUH U
CoJIeH B BOJIE, DJICKTPOXUMUUCCKUIN PST
HaIpPsHKCHUH METaJIOB)

UX aTOMOB, HAaX0XJICHUE B PUPO/IE.
DU3NYECKUE U XMMUYECKHUE CBOMCTBA
(Ha mpuMepe HaTpud U Kaius). OKcHuibl
U TUAPOKCHUIBI HATPUSI U KaJTHSL.
[IprMeHeHue METOYHBIX METAIIIOB U UX
COEIUHEHUH.

[[lenoyHO3eMeNbHBIE METAJIBI MATHUMN U
KaJblMK: noJyiokenue B [lepuoanueckon
CHCTEME XUMHUYECKUX DJIEMEHTOB

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

AJIFOMUHUN: TIOJIOKEHUE

B [leproanyeckoi cucteMe XMuMHIECKUX

3.2 | Baxuenmme 16 [[{enounble METaIBI: ITOJIOKECHUE OOBsCHATH 001IME 3aKOHOMEPHOCTH
METAaJUIbI U UX B [lepronnyeckol cucreMe XUMAYECKUX | B U3MEHEHUU CBOMCTB 3JIEMEHTOB-
COEeIMHEHUSA anemenToB JI.M1. MeneneeBa, CTpPOEHHE | METAJLIOB U MX COEIUHEHHI B IPYIIIIax

C Y4ETOM CTPOEHUS UX aTOMOB.
XapakTepusoBaTh (HU3NYECKUE U
XUMHUYECKUE CBOKCTBA MPOCTHIX BEIIECTB
METaJJIOB U UX COEAMHEHUH (OKCUIOB,
THUIAPOKCHUIOB, COJICH), CITOCOOBI UX
NOJIyYeHUs], IPUMEHEHHUE U 3HAaUCHHE

B IIPUPOJIE U KU3HU YETIOBEKA.
YcranaBauBaTh NPUYUHHO-
CJIEICTBEHHYIO CBSI3b: CTPOEHUE
BEILIECTBA — CBOMCTBAa — MPUMEHEHUE —
Ha IpUMepax U3y4aeMbIX BELIECTB.
Pacnio3HaBaTh ¢ MOMOIIBIO KAYE€CTBEHHBIX
peaKlMii HOHbI METAJJIOB: MarHus,
KaJIbIIUs, aTFOMUHUS, IIMHKA, skene3a (1)
u xenesa (III), mequ (11).

JlokasbiBaTh aMQOTEPHBIN XapakTep
OKCHJIOB U TUJPOKCUIOB ATIOMUHUS U
[[MHKA.
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anemeHTOB J1.1. MenneneeBa, ctpoenne | [limaHupoBaTh U OCYIIECTBIISTh

aToMa, HaXO0XJICHUE B IIPUPO/IE. Ha MPAKTHUKE XUMHUYECKHUE
DU3NYECKHE U XUMHUYECKHE CBOMCTBA AKCIIEPUMEHTHI, IPOBOUTH HAOIIOICHHUSI,
amroMuHUSA. AM(POTEpHBIC CBOMCTBA JieNIaTh BBIBO/JIBI IO PE3yJIbTaTaM

OKCH/JIa ¥ TUIPOKCHUIA ATFOMUHUS. AKCIIEPUMEHTA MPU MPOBEICHUN

Keneso: nonoxenue B [lepuoanyeckoii | 1Ja0OPATOPHBIX OIBITOB M IMPAKTUYECKUX
CUCTEME XMMHUYECKHUX DJICMCHTOB pabor.

.. MenneneeBa, CTpOEHHE aToMa, CrnenoBath npaBmiIam 0e30macHoOM

HaXOXKJICHHE B pupoze. Pusuueckue u | paboThI B 1a0OpaTOpUU

XAMHUYECKUE CBOMCTBA keje3a. OKCUIbI, | IPU UCITOJIb30BAHUN XUMHUYECKON
TUAPOKCH Bl B coun xkene3a (1) u xkenesa | mocyasl 1 000pyI0BaHUS.

(IIT), ux cocras, cBolicTBa 1 monydeHue. | [Ipou3BOAUTE BBIYKMCIICHUS
Xumuueckuii IKcnepumenm: 10 XUMUYECKHUM YPABHECHHUSIM.
Jlemoncmpayuu: VYuacTBOBaTh B COBMECTHOM paboTe
Oco0OEHHOCTH B3aUMOACHCTBHS OKCHIA B [Map€ WIM TPYIIIE.

KJIBIIUSL U HATPUS C BOJOM (BO3ZMOXKHO BricTpanBaTh pa3BEpHYTHIC TUCHbMEHHBIE

UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB). Y YCTHBIE OTBETHI C OMOPOH
OxkpammmBaHue TUTAMEHU HOHAMHU HATPHs, | HA HHPOpMALMIO U3 yYeOHUKA U

KaJIUS ¥ KalbLKsl (BO3MOYKHO CIIPaBOYHBIX MAaTEPUAIIOB, TPAMOTHO
UCIIOJIb30BaHUE BUIEOMATEPHUAIIOB) MCTIOJIb30BATh U3YYEHHBIN ITOHATUNHBINA

HccnenoBanue CBOMCTB )KECTKOM BOABI. | anmapar Kypca XUMHAU
[Ipouecc ropenus xee3a B KUCIOPOe
(BO3MOXXHO HCITOJIb30BAHHUE
BHJICOMATEpUAIOB).

Jlabopamophvie onvimoi.:

[IpoBeneHne KadyeCTBEHHBIX peaKIUun
Ha MOHBI (MarHus, Kajablys, ATFOMUHUS,
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1uHKa, sxenesa (II) u xenesa (111), meau
(IT), onucanue NpU3HAKOB UX
MPOTEKAHMUS.

UccnenoBanune ampoTepHBIX CBOWCTB
TUIPOKCUIA ATIOMUHUS U TUAPOKCUIA
[UHKA.

IIpakmuueckue pabomui:

Ne 6. XKEcTkocTh BOAEI 1 METOJIEI €€
YCTPaHEHUS.

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

Buviyucnenus:

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

MAaCCOBOM JIOJIM BbIXO/a MPOJIYKTa

pCaKknnun
Uroro no pazneny 20
Paznen 4. Xumus u OKpyskamomas cpeia
4.1 | Xumus u 3 BemectBa n Marepuasl B MOBCEIHEBHOW | XapaKTEPU30BaTh POJIb XUMHUH
OKpY>KaroIas cpeja KM3HH 4yestoBeka. besomacHoe B Pa3INYHBIX cepax AeITeIbHOCTH
HUCIIOJIB30BAHUEC BCIICCTB U XUMHNYCCKUX J'IIO,Hef/'I, OCHOBHBIC BCIICCTBA N
peaxuuii B 6b1Ty. [lepBast momots npu MaTepuaibl, IPUMEHSIEMBbIC B )KU3HH
XUMHUYCCKHUX OKOraX U1 OTPpaBJICHUAX. COBPECMCHHOI'O YCJIOBCKaA.
XuMHUYeCKoe 3arps3HeHre okpyxaroiieir | OOBSICHATH YCIOBUs O€30MMacCHOTO
Cpeanbl (HpeHeHBHa}I A0ITyCTUMasd HUCITIOJB30BaHUS BEIICCTB U XUMHNYECCKHUX
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KOHIIEHTpaIus BelecTB. Posib Xxumun

B PEIICHUU SKOJIOTHYECKUX MTPOOIIEeM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

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

peakuuii B ObITY.

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

YMeTb 0Ka3bIBaTh MEPBYIO TOMOIIb

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

Uroro no pazgeny: 3
Pe3epBHOE Bpems 3
OBILEE UMCJIO YACOB 68
[10 ITTPOI'PAMME
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KasiennapHo-reMaTnyeckoe nJiaHUPOBaHNe

8 ki1acc
Ne Tema ypoka Bceero Hara
n/ 4acoB | NpOBeIeHUs norp
1 Ilman | dakr
1 [Ipenmer xumuu. Posib XMMUM B KU3HU 4YelOBeKa. XUMUA B cucteMme | | bubanoreka [IOK
HayK. https://m.edsoo.ru/ff0d210c
2 | Tena u BemiecTsa. 1
JIP. HM3yuenue u onucanue @Qu3uueckux ceolucmse o0pazyos bubmiorexa IOK
https://m.edsoo.ru/ff0d227¢
HeOp2anuyecKux euecms.
3 IIpakTuueckas padora Ne 1 «lIpaBuna pabotel B nmaboparopuu u | 1 bubnuotexa [JOK
pu€MbI 0OpallieHus ¢ JabOpaTOPHBIM 000PYI0BAHUEM https://m.edsoo.ru/ff0d23dc
4 YucTteie BemecTBa 1 cMecH. CriocoObI pasielieHUsT CMECeH. 1 bu6mmoreka [IOK
OJIP: U3yuenue cnocoboe pasoenenus cmeceli (¢ NOMOUWbI0O MACHUMA). https://m.edsoo.ru/ff0d26ca
5 IIpakTnueckas padora Ne 2 «Pa3nenenue cmeceit (Ha mpumepe | 1 bubnuoreka [IOK
OYHCTKU TOBApEHHOU COJIN)» https://m.edsoo.ru/ff0d28c8
6 | ATOMBI 1 MOJIEKYJIBI. XUMHUYECKUE DIIEMEHTBHI. 1 bu6nuorexa [IOK
https://m.edsoo.ru/ff0d2a6¢c
7 [IpocTelie u cioXKHBIE BeleCcTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE. 1 bu6mmorexa [IOK
JIP. Co30anue mooeneti MOeKyl (UapoCmepiHCHesbix). https://m.edsoo.ru/ff0d2be8
8 | 3aKkoH TOCTOSHCTBA COCTaBa BEMIECTB. Xumuueckas ¢opmyna. | 1 Bbubmmoreka [IOK
BaneHTHOCTh aTOMOB XMMUYECKUX JJIEMEHTOB https://m.edsoo.ru/ff0d2a6c
9 OTHOCHTENIbHAS aTOMHAs Macca. 1 bu6mmorexa [IOK
OTtHOocHTENbHASI MOJIEKYJIIPHASI Macca https://m.edsoo.ru/ff0d2d50
10 . . 1 bubnmoreka [JOK
Boruucienus OoTHOCUTENBbHON MOJIEKYISIPHOM MacChl BEILIECTB hitps://m.c dsoog} H0d2eae
11 1 bubmuotexa [JOK
MaccoBas 1011 XUMHUYECKOTO 3JIEMEHTA B COEAMHEHU U hitps://m.c dsoo.EIu H0d323c
12 | BeraucneHus MacCoOBOM O XUMHUUECKOTO dJIEMEHTA 1 bu6mmorexa [JOK
1o hopMyIie COeTMHEHUS https://m.edsoo.ru/ff0d350c
13 | KonuuecTBo BemectBa. Mok, MosnsipHast macca 1 bubnmnoreka [JOK
https://m.edsoo.ru/ff0d5230
14 | ®usznyeckne U XUMUYECKHUE SIBIICHUSI. XUMUYECKash PeaKilusl. 1 bubmmoreka IIOK
OJIP. Onucanue ¢husuueckux ceoucms o00pazyo8 HeopeaHuyecKux https://m.edsoo.ru/ff0d37fa
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sewecne — MEmMauilos U HeMemaiios.
JIP. Habniooenue ¢usuueckux (niasienue 60cka, masHue ivod) u
XUMUYECKUX (20peHue ceeuu, NPOKAIUBAHUE MeOHOU NPOBOJIOKLU)
SA6IEHUU.

15 | Ilpu3Haku v yCIOBUSI IPOTEKAHUS XUMUYECKUX PEAKILIHA.
JIP. Habnooenue u onucanue npusHako8 npomekaHus, XumMuiecKux Enbmiorexa OK
. https://m.edsoo.ru/ff0d3al6
peaxkyuii pazHulX Munoe.
16 bu6moreka [JOK
3aKOH COXpaHEHHUsI MAaCChl BEIIECTB. XUMUYECKUE YPAaBHEHUS hitps://m.c dSOO.I;lll JH0d3b8S
17 | Belunucnenus: KOIM4ECTBa, MACCHI BEILIECTBA 10 YPAaBHEHUSM bubanoreka [IOK
XMMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d5708
18 | Knaccudukarms XuMUYIECKUX Peakuil (COeTMHEHUS, Pa3IOKEHUS, bubnuoreka [IOK
3aMEIICHHS, OOMEHA) https://m.edsoo.ru/ff0d3f34
19 | O6o01menune u cucreMaTH3alys 3HaHUH 110 Teme «BemecTsa 1 bubanoreka [IOK
XUMHUYECKHUE PEAKLINN» https://m.edsoo.ru/ff0d40c4
20 | Kontponbnas padota Nel o teme «BeliectBa 1 XUMHYECKHE bubanoreka [IOK
peaKumn» https://m.edsoo.ru/ff0d4290
21 | Bozgyx — cmech razoB. CocraB Bo3ayxa. Kucimopog — sineMeHT u Bbubmmoreka [IOK
IIPOCTOC BEIIECTBO. O30H https://m.edsoo.ru/ff0d448¢e
22 | ®usnyeckre U XMMUUYECKHUE CBOMCTBA KHCIOpoaa (peaKkiuu BuGmorexa LIOK
okucnenus, ropenue). [Tonstue 06 okcugax. :
. https://m.edsoo.ru/ff0d4614
JIP. O3nakomnenue ¢ 0opazyamu OKCUO08 U ONUCAHUE UX CEOLICME.
23 | CriocoObl MOMy4eHUs KUCIOPOAa B 1a0OpaTOPUU U MIPOMBIILIIEHHOCTH. bubmnoreka [IOK
[Tpumenenue kuciopoaa https://m.edsoo.ru/ff0d497a
24 | TennoBoit apdext XUMHYECKON peaxkuuu, TIOHATHE 0 bubmmorexa [JOK
TEPMOXMMHUYIECKOM YPaBHEHUH, DK30- U DHIOTEPMHUICCKUX PEAKITUAX https://m.edsoo.ru/ff0d4790
25 | TormmBo (HE(TH, yroJib U METaH). 3arpsi3HEHHUE BO3yXa, CITIOCOOKI €ro bubanoreka [IOK
OpeaOTBpallCHUS https://m.edsoo.ru/ff0d4c4a
26 | IIpaktrueckass padora Ne 3 mo teme «llomydyenne u coOupanue bubanoreka [IOK
KHUCJIOPOJIa, U3YYEHHUE €TI0 CBOVMCTB) https://m.edsoo.ru/ff0d4ae2
27 | Bomopox — 35ieMeHT U IipocToe BemecTBo. Haxoxaenne B mpupoe bubnmuorexa [JOK
https://m.edsoo.ru/ff0d4dd0
28 | ®dusznyeckue W XUMUYECKHE CBOMCTBa Boaoponaa. IIpumeHenue bubnuoreka [IOK
BOAOpOJA https://m.edsoo.ru/ff0d4dd0
29 | Ilonsarue o KMCIOTaX U COJISIX. bu6mmoreka [JOK
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https://m.edsoo.ru/ff0d50d2
30 | CocoOsI oy4deHus: BOAOPOaa B J1aOOpaTOpHu 1 bubmuoreka [JOK
JIP. B3aumooeticmeue Kuciom c Memaiamu https://m.edso0.ru/ff0d4dd0
31 | IIpaktuueckas pabora Ne 4 mo teme «llomydyenne u coOupanue | 1 bubanoreka [IOK
BOJIOPOZA, U3YUYEHUE €r0 CBOUCTBY https://m.edsoo.ru/ff0d4{42
32 o . 1 bu6mmoreka [JOK
Mosipablii 00bEM ra3oB. 3aK0H ABOTaIpoO hitps-//m.cdsoo.r/f0d5426
33 | Boruncnenus 00bEMa, KOJIMYECTBA BEIIECTBA T'a3a 10 €ro u3BecTHoMy | 1 Bbubnunorexa [LIOK
KOJINYECTBY BEIIECTBA WU O6’béMy https://m.edsoo.ru/ff0d55a0
34 | Beiuucnenus o0bEMOB ra3oB M0 YPaBHEHHUIO PEAKIIMU HA OCHOBE | bu6mmoreka [IOK
3aKOHA OOBEMHBIX OTHOIIICHH ra30B https://m.edsoo.ru/ff0d5708
35 du3nYecKre U XMMUYECKUE CBOMCTBA BOIbI I brbmzorexa LIOK
& https://m.edsoo.ru/ff0d587a
36 N 1 bu6mmoreka [IOK
CocraB ocHoBanuil. [lonsitTue 00 nHIUKATOpax https://m.cdsoo.ro/f0d59e2
37 | Bona xak pactBoputesib. HachlllieHHbIE M HEHACHIIIIEHHBIE PACTBOPHI. 1
MaccoBas 71071 BeIIeCTBa B pacTBOpe bubnunoreka [JOK
JIP. Hccnedosanue ocobennocmeli pacmeoperus 6eujecms ¢ https://m.edsoo.ru/ff0d5b40
PA3IUYHOU PACMBOPUMOCTIBIO.
38 | IIpaktuyeckas padora Ne 5 mo teme «IIpuroroBieHue pacTBOpoB C 1 bubnnorexa [JOK
ONnpeeIEHHON MacCOBOM JIOJIEW PACTBOPEHHOTO BEIIECTBAY https://m.edsoo.ru/ff0d5eba
39 1 bubmuoreka [JOK
KonTponbnas padota Ne2 mo teme «Kuciopoa. Bonopoa. Boga» hitps://m.edsoo.r/ 06342
40 . 1 bu6mmorekxa [IOK
Oxkcunpl: cocTas, KJacCupUKaIsi, HOMEHKIIATypa hitps://m.cdsoo.ru/ FOd664¢
41 | IlonyuyeHHue U XUMUYECKHUE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U 1 bubanoreka [IOK
aM(pOTEPHBIX OKCHUIOB https://m.edsoo.ru/ff0d664¢e
42 i 1 bubmuoreka [JOK
OcHoBaHHUS: COCTaB, KJIacCU(UKAIIMSI, HOMEHKJIATypa hitps://m.edsoo.r/FOd6Tca
43 N . 1 bu6mmorexa [JOK
[Tonyyenne u XMMHUYECKHE CBOMCTBA OCHOBAaHUH https://m.edsoo.r/fOd67ca
44 . 1 bubmuoreka [JOK
Kucnotsr: cocras, kinaccudukaius, HOMEHKIATypa hitps://m.edsoo.ru/f0dfec?
45 | [lonydyeHne U XMMHUYECKHE CBOMCTBA KUCIOT 1
JIP yan edejleHue pacmeopos KUCIom U ujeodel ¢ HOMOUbHO bubmiorexa LOK
kA p P . W W https://m.edsoo.ru/ff0dfee2
unouxamopos. Mzyuenue 83aumooeticmsusi KUCiomc Memaiiami,
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peaxyuti Heumpaiuzayuu.
Bzaumooeiicmeue pacmeopa ceproti kuciomwl ¢ oxkcuoom meou (1)
46 | Conu (cpenHue): HOMEHKJIATYpa, CIOCOOBI OMYyYEHUs, XUMUYECKUE
CBOMCTBA. bubmuoreka [JOK
JIP. Ilonyuenue Hepacmeopumuvlx OCHOBAHUIL. https://m.eds00.ru/00ad9474
Bvimecnenue o0Ho20 memanna Opyaum u3 pacmeopa coiu.
47 | IlpakTudeckas padbora Ne 6. Pemenne skcriepuMeHTaIbHbBIX 33124 110 bubanoreka [IOK
TeMe «OCHOBHBIE KJIACCHI HEOPraHM4eCKUx COCTUHECHUI https://m.edsoo.ru/00ad9b7¢c
48 . bu6mmoreka [IOK
['eneTnyeckas CBSI3b MEXKIy KJIaCCAMH HEOPTAaHUYECKUX COCTUHEHUM hitps://m.c dSOO.I;lll 100249450
49 . bubmuoreka [JOK
['eneTnyeckas CBSI3b MEXKIY KJIacCaMH HEOPTaHUYECKUX COCTMHEHUM hitps://m.c dsoo.II_ill 100adSch2
50 | O0o6menHue u cucreMaTu3alys 3HaHui 10 TeMe "OCHOBHbIE KJIaCChl bubanoreka [IOK
HEOPraHWYECKUX COCAMHEHUMN" https://m.edsoo.ru/00ad9¢ela
51 | Konrpoinbnas pa6ota Ne3 no teme "OCHOBHBIE KIacChl bubanoreka [IOK
HEOPraHWYECKUX COCAMHEHUMN" https://m.edsoo.ru/00ad9ffa
52 | IlepBble MOMBITKH KIaCCU(PUKAIIMN XUMHUECKUX deMeHTOB. [lonstue | 1 bubnuoreka [IOK
O Irpynmax CXOAHbIX DJICMCHTOB https://m.edsoo.ru/00ada52¢
53 | [lepuonnueckwii 3akoH u [lepronnueckast cuicteMa XUMHYECKUX 1 bubmmnoreka [IOK
snemeHTOB /I. 1. Menaeneena https://m.edsoo.ru/00ada52¢
54 1
Hepnoss, rymns, noarpynms B O
55 bubanoreka [IOK
Crpoenue atomoB. CocTaB aTOMHBIX siiep. M30Tonsl hitps://m.c dsoo.Ir_lll 100ada6be
56 | CrtpoeHue dIeKTPOHHBIX 000JI0UEK aTOMOB HJIIEMEHTOB 1 bubnmnoreka [IOK
ITepuonnueckont cucremsl /. . Menneneesa https://m.edsoo.ru/00adag24
57 | XapakTepucTHKa XUMHUYECKOTO 3JIEMEHTA IO €r0 MOJOKEHUIO B 1
[Tepuonnueckont cucreme /1. 1. Menneneena. bubmiorexa OK
https://m.edsoo.ru/00ada96e
JIP. O3nakomnenue ¢ 00pasyamu memanios U Hememaios.
58 | 3nauenue [lepuognueckoro 3aKkoHa Jijisl pa3BUTHUSI HAYKH U MPAKTUKU. | 1 bubanoreka [IOK
J1. 1. MeHieneeB — y4€HBIN, NTeJaror U rpaXxaaHuH https://m.edsoo.ru/00adaab8
59 1 bubnmuorexa [JOK
DNEeKTPOOTPULIATETbHOCTh ATOMOB XUMUYECKHUX AJIEMEHTOB hitps://m.c dsoo.I;Iu 00adac3d
60 1 bubnmoreka [JOK
VonHas xummteckas CBAsh https://m.edsoo.I;[u/OOadaabS
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61 KoBanenTHas nossipHasi XuMu4deckas CBsi3b I brbmzorexa LHOK
P https://m.edsoo.ru/00adaab9
62 1 bubnmoreka [JOK
KoBasienTHast HemoJsipHasi XUMUYECKasi CBSI3b hitps://m.cdsoo.r/00adac28
63 1 bu6mmoreka [JOK
CrelneHs OkHCIIeHIS https://m.edsoo.1ru/00adb076
64 1 bubnmoreka [JOK
OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUU hitps://m.odsoo.rw/00adb076
65 OKucnauTeny U BOCCTAHOBUTEIIH I bubmzorexa LIOK
https://m.edsoo.ru/00adb486
66 | O6oOwmenne U cucTemMaTH3alnus 3HaHui 1o Teme «CTpoeHue aroma. | 1 Bbubmmoreka [IOK
XuMuyeckas CBSI3b» https://m.edsoo.ru/00adb33c
67 | Kourponbnas pabora Ne4 mo teme «Ctpoenuwe aTtoma. Xumuueckas | 1 Bbubmuoreka [IOK
CBSA3b» https://m.edsoo.ru/00ad9cb2
68 | UtoroBoe mMOBTOpEeHHE IO KypCcy XHUMHUM &8 Kjacca Mo Temam | 1
«OCHOBHBIE KJIACChl HEOPTraHWYECKUX BEIIECTBY», « THIbI XUMUUECKUX
peaKuuii
9 kaace
Ne Tema ypoka Bcero Hara
n/ HACOB | ya | hakr nop
1 H
L. [Tepuoanueckuii 3akoH. [lepnoanueckas cucteMa XUMHUYECKUX ) Bub6imoreka LIOK
anemenToB 1. . Menneneena https://m.edsoo.ru/ff0d210¢
2. 3aKOHOMEPHOCTU B U3MEHEHUHU CBOMCTB XUMUYECKUX HIIEMEHTOB ) Bub6imoreka LIOK
IEPBBIX TPEX MEPUOIOB https://m.edsoo.ru/ff0d227¢
3. 9 = bubmuorexa [JOK
Buasl XuMHU4uecKo# CBS3U 1 THIIBI KPUCTAJUIMIECKUX PEIIETOK 1
A p p https://m.edsoo.ru/ff0d23dc
4. bu6mmoreka [JOK
Knaccudukarus 1 HOMEHKIIaTypa HEOPTraHMYECKUX BEIIECTB 1
Puican P P Hl https://m.edsoo.ru/ff0d26ca
5. bu6mmoreka [IOK
KonTpoasnas pa6ora Nel o reme «[loBTopenue u yrimyoiaeHue 1
P P P M https://m.edsoo.ru/ff0d28c8
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3HaHHUII OCHOBHBIX Pa3JIeioB Kypca 8 kiacca»

N ICTECPOTCHHBIX PCAKIUAX

6. Knaccudukanust XaMHUUECKHX PEaKIMi 10 Pa3IMIHbIM ITPU3HAKAM Bubmorexa HOK
https://m.edsoo.ru/ff0d2a6¢
7. | Ilonarue o CKOPOCTH XUMUYECKOU peakiuu. [[oHsITHE 0 TOMOTE€HHBIX Bu6mmorexa [IOK

https://m.edsoo.ru/ff0d2be8

8 | [lonsTHE 0 XMMHUUYECKOM paBHOBECHH. PAKTOPBI, BIUSIOIIME HA
CKOPOCTb XUMHUYECKOU PEAKLIMU U ITOJI0KEHUE XUMUYECKOIO

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2a6¢c

QJICKTPOJIUTBI

paBHOBeECHs
9. bubnuorexa [JOK
OKHUCIIUTENHFHO-BOCCTAHOBUTEILHBIE PEAKIIUU
peaKtt https://m.edsoo.ru/ff0d2d50
10. | Teopus smeKkTpoaUTHYECKON nuccoruanuu. CHIIbHBIE U Cl1a0bie Bu6mnoreka LIOK

https://m.edsoo.ru/ff0d2eae

11. | MoHHble ypaBHEHUS peaKLuil.

JIP. 3yuenue npusHakoe npomeKanus peaxyuu UOHHO20 0OMeHA 6
pacmeopax 31eKmpoumos (¢ 06pazosanuem ocaokda, evloeieHuem
easa, obpazosaHuem 00bl).

bubmuoreka [JOK
https://m.edsoo.ru/ff0d323c¢

aucconranysa. XUMUYECKUE PEaKIuu B pacTBOPAX»

12. | Xumuueckue cBOMCTBAa KMCIOT M OCHOBAHHI B CBETE MPE/CTaBICHUN Bu6morexa [TOK
00 DIIEKTPOIIUTUIECKON JUCCOITUAIIUT https://m.edsoo.ru/ff0d350¢c
13. | Xumuueckue cBOICTBa cosiell B CBETE MPECTaBICHUN 00 Bu6mmorexa L{OK
3JIEKTPOIUTUYECKON AUCCOIUALINH https://m.edsoo.ru/ff0d5230
14. 9 bubmuorexa [JOK
[TonsaTHe o ruaponuse conei
P https://m.edsoo.ru/ff0d37fa
15. " bubmuorexa [JOK
O06o01IeHre U cucTeMaTu3alus 3HaHu|
H 1 https://m.edsoo.ru/ff0d3al6
16. bubmuorexa [JOK
IIpakTuyeckas padora Ne 1. «PenieHne skCiepuMeHTANIbHBIX 33124
P P p g https://m.edsoo.ru/ff0d3b88
17 | KouTpoabHasi padora Ne2 1o teme «IeKTPOTUTHIECKAS Bu6morexa [L{OK

https://m.edsoo.ru/ff0d5708

18. | Booopoo. @usuueckue u xumuiecxkue ceovicmaa 6000pooa. Cnocoowi

bu6mmoreka [JOK
ROLYYeHUs 6000p00a 8 1abopamopuu. htps:/m.edsoo.rw/f0d3 34
JIP. B3aumoodeiicmeaue kuciom ¢ memaniamu T ]
19. | lIpakTuyeckas padora Ne 2 no meme «llonyuenue u cobupanue bubmuorexa [IOK
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6000p00A, U3YYEHUE €20 CBOUCE»

https://m.edsoo.ru/ff0d40c4

CBOﬁCTBa, IMPUMCHCHUC

20. | Obmas xapakTepUCTUKA raJlOreHOB. XMMUYECKHE CBONCTBA Ha Bu6mnorexa LIOK
puMepe xXJopa https://m.edsoo.ru/ff0d4290
21. | XnopoBonopoa. ConsiHast KUCIIOTa, XUMHUYECKHE CBOICTBA, Bu6imoreka LIOK
MOJIyYEHHE, IPUMEHEHUE https://m.edsoo.ru/ff0d448e
22. | lIpakTuyeckasi padora Ne 3 o reme «llonyueHnue coystHOM Bu6noreka LIOK
KHUCJIOTBI, U3yUYECHHE €€ CBOMCTBY» https://m.edsoo.ru/ff0d4614
23 | BeiuucieHus o ypaBHEHUSIM XUMUYECKUX PEAKIIii, €CIH OAUH U3 Bu6iorexa LIOK
PEareHToOB JIaH B U30BITKE https://m.edsoo.ru/ff0d497a
24. | OOuras xapakTepucTUKa 3MeMeHTOB VIA-rpynis bubnunoreka [JOK
https://m.edsoo.ru/ff0d4790
25 | Bo3nyx-cmecs razoB. Kucnopoa. O30H. @usnyeckrue 1 XUuMUYECKUE bubnuorexa [JOK
cBoMcTBa KHcnopoaa. Amtorponus. [lomydenue kuciopoa. https://m.edsoo.ru/ff0d4c4a
26 | IIpakTnueckas padora Ne 4 no teme «I[losnyuenue u cobupanue Bu6iorexa LIOK
KHUCJIOPOJA, U3YYEHHE €r0 CBOKWCTBY» https://m.edsoo.ru/ff0d4ae2
27. | AnnorponHsle Moaudukanuu cepsl. HaxoxeHue cepsl u e€ Bubmmoreka LIOK
COCIMHEHUH B IpUpOAE. XUMUYECKUE CBOMCTBA CEPBI https://m.edsoo.ru/ff0d4dd0
28. .
CepoBoaopoj, cTpoeHue, pu3ndeckue U XUMUIECKUE CBONCTBA ngg;;fg;gﬁ}?mdé‘ddo
29. | Oxcuapl cepbl. CepHast KUCI0Ta, PU3NYECKUE U XUMUYECKHE Bu6muorexa [JOK

https://m.edsoo.ru/ff0d50d2

30. | XuMuuecKkue peakiinu, JeKallre B OCHOBE MPOMBIIIIJIEHHOTO Crtoco0a
MOJIYYEHHS] CEPHOM KUCIOTBI. XUMHUYECKOE 3arpsI3HEHUE OKPYKarolein
Cpelbl COETMHEHUSIMU CEPBI

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0d4dd0

31. .
Boruncnenue MaccoBoil 10711 BbIX0/a MPOJAYKTA PEaKuu ngg;;fg;gﬁifodé‘mz
32. | OOuiast xapakTepUCTHKA 3IEeMEHTOB VA-rpynmnsl. A30T, Bubmoreka LIOK
pacrpocTpaHeHue B pUpojie, PU3NUECKUue U XUMUYECKHE CBOUCTBA https://m.edsoo.ru/ff0d542e
33. | AMMuak, ero pusnueckue 1 XMMHUYECKHUEe CBOMCTBA, OJIYYEHUE U Bubmmoreka LIOK
[IPUMEHEHUE https://m.edsoo.ru/ff0d55a0
34. | IlpakTuyeckas padora Ne 5 o reme «[lonmyyeHue ammuaka, bubnmoreka [JOK
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M3yYEHHUE ETO CBOMCTB»

https://m.edsoo.ru/ff0d5708

35. | Asormas KUCIOTa, e€ pu3nueckue 1 XMMUYECKHUEe CBOMCTBA Bubmzorexa LIOK
https://m.edsoo.ru/ff0d587a
36. | Mcnosnb30BaHNe HUTPATOB U COJIEH aMMOHMS B Ka4eCTBE BuGmorexa LIOK
MHUHEpAJIbHBIX y100peHUH. XMMHUYECKOe 3arpsI3HEHUE OKpYKarolen https:/m.cdsoo.ru/f0d59e2
CpeJlbl COEIMHEHUSIMHU a30Ta
37. | ®ocdop. Oxeun pocdopa (V) u dochopHas kucnora, pusnyeckue u Bu6nnorexa LIOK
XUMHUYECKHE CBOWCTBA, ITOJyYEHUE https://m.edsoo.ru/ff0d5b40
38. | Ucnonb3oBanue hochaToB B KaueCTBE MUHEPATIBHBIX YAOOPEHUN.
3arpsi3HeHue NPUPOIHON cpeabl pochaTamu Bu6orexa LIOK
JIP. [Iposedenue kawecmaeenuvblx peakyutl Ha UOH AMMOHUS U https://m.edsoo.ru/ff0d5eba
Gocgam-uon, u uzyuenue NPU3HAKOE UX NPOMEKAHUSA
39. | Yruepon, pacripocTpaHeHHE B IPUPOAEC, GU3NIECKUE H XUMUYECKHE Bu6mmoreka LIOK
CBOMCTBA https://m.edsoo.ru/ff0d6342
40 | Okcupsl yriepona, ux (pU3NUECKUe U XUMUYECKUE CBOWCTBA. Bu6mmorexa L{OK
DKosoruyeckure npoodaeMbl, CB3aHHbIE C OKCUA0M yriaepona (IV) https://m.edsoo.ru/ff0d664e
41. | YronbHas KUCIOTA U €€ COJIH. Bt oK
JIP. [lonyuenue, cobupanue, pacno3nasanue u uyyeHue ceolcms htlfsz:I/I;Ir(l)feecIi(;)Eru IF0d664e
Y2NeKucio20 2asa.
42. | Ilpaktuyeckas padora Ne 6 o reme "llonyyeHue yriaekuciaoro rasa, Bubmmoreka LIOK
W3Y4YEHHUE €r0 CBOMCTBY» https://m.edsoo.ru/ff0d67ca
43. | [lepBoHauanbHbIe MOHATUS 00 OPraHMUYECKUX BEIIECTBAaX KakK O Bubmoreka LIOK
COCAUHEHMX YIiIepoaa https://m.edsoo.ru/ff0d67ca
44. | KpeMHMI1 1 €r0 COETUHEHUS EuG oK
JIP. Ilposedenue kauecmeeHHbIX peakyuti Ha KapooHam u CUIUKam- hgpg;f?f:gsigm 0 eed
UOHbL U U3YYEHUEe NPUSHAKOB UX NPOMEKAHUSL.
45 | Ilpaktuyeckasi pa6ora Ne 7. Penienue skcriepiMeHTaIbHBIX 3a7a4 Bu6morexa [L{OK
1o TeMe «BaxxHelnme HeMeTauibl U UX COSTUHEHUS) https://m.edsoo.ru/ff0dfee2
46. | KonTpoabHasi padora Ne3 no teme «BakHeline HeMeTalIbl U UX Bubimoreka LIOK

COCOAUHCHU

https://m.edsoo.ru/00ad9474
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47.

OO0m1as XxapakTepucTUKa XUMHUYECKUX 3JIEMEHTOB — METaJUIOB.
Meraminueckasi CBA3b U METAUIMYECKAsI KPUCTAILTMYECKAsl pEHIETKA.
dusndyeckre CBOMCTBA METAJIOB.

OJIP. O3nakomaenue ¢ 00pazyamu Memanios u Cnideos, ux
Qusuueckumu ceoticmsamu.

bubmuoreka [JOK
https://m.edsoo.ru/00ad9b7c

48. | Xummuueckue CBOMCTBA METAJUIOB. DJIEKTPOXUMHUECKUN PsijL 5
. bubanoreka LIOK
HanpspKeHUH MeTtaiuioB. O01ue crocoObl MOTYYeHHS] METAJIOB. hitps:/m.odsoo.ru/00ad9a50
CrmuiaBbl.
49. | [lonaTue o0 KOPPO3UMU METAILIOB.
. bu6mmoreka [IOK
B
BIYUCIJICHUSA 110 YPABHEHHSIM XUMUYECKUX PEAKIIHil, €CITH OJHH U3 https://m.cds0o.ru/00ad9ch?
peareHTOB COAEPKUT MPUMECH
50. bubnuorexa [JOK
[Henorrsie MeTamet https://m.edsoo.ru/00ad9ela
51. bubmuoreka [JOK
O
KCHJIBL M THAPOKCHJIBI HATPHA 1 KA https://m.edsoo.ru/00ad9ffa
52. _ o o bubmmotexa LIOK
[IlenoyHO3eMeNbHbBIE METAIIbI — KadbIIUi U MarHUMA hitps-//m.cdsoo.rw/00adas2c
53. " bubnuotexa [JOK
B
WRHCHIING COCITHEHIA RATbUIA https://m.edsoo.ru/00adas52c
54. o bubmuorexa [JOK
0606
ODIICHHEC I CHCTEMATH3ATI SHAHIH https://m.edsoo.ru/00ada342
55. | XKéctkocTh Bozibl U criocoObl e€ ycTpaneHus IIpakTudeckas padora Bu6numorexa [{OK
Ne 8 o reme "XKécTKkOCTh BOJIBI M METO/BI €€ YCTPAHEHUS" https://m.edsoo.ru/00adabbe
56. " bubmuorexa [JOK
A
JTOMHHHH https://m.edsoo.ru/00ada824
57. " bubmuorexa [JOK
A
M(pOTepHBbIE CBONCTBA OKCHJIA U TUIPOKCHIA hitps-//m.edsoo.rw/00adad6e
58. bubmuorexa [JOK
Keneso
. https://m.edsoo.ru/00adaab8
59. bubmuorexa [JOK
Oxcunsl, runpokcuabl u conu xxenesa (1) u xenesa (I11) hitps://m.cdsoo.r/00adac34
60. bu6mmoreka [IOK

O0001IeHUE U CUCTEMATU3ALINS 3HAHUN

https://m.edsoo.ru/00adaab8
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61. | lIpakTnueckas padora Ne 9. Pemienue skcriepruMeHTalbHbIX 3a/1a4 Bu6mmorexa LIOK
o TeMme «Baxnaeiimue MeTanIbl U UX COSTUHCHUS https://m.edsoo.ru/00adaab9
62. | BeruuciieHus o ypaBHEHUSAM XUMUYECKUX PEAKIUH, €CIIM OJUH U3
PEareHToB JIaH B U30BITKE WIIM COACPIKUT IPUMECH. Berancienus Bubanorexa LIOK
N https://m.edsoo.ru/00adae28
MacCOBOM JI0JIM BbIXOJIa MPOYKTa PEeaKIuu
63. . bu6mmoreka [JOK
O0o001IeHNEe U CHCTEMATH3aLKs 3HAHUI
= ! https://m.eds00.ru/00adb076
64. | KourpoabHas padora Ned o teme «BaxHeilne MeTauibl 1 UX Bu6mmorexa LIOK
COCIMHECHMS https://m.edsoo.ru/00adb076
65. o bubnuorexa [JOK
BemecTBa 1 MaTepuaibl B HIOBCEIHEBHOM KH3HH YETOBEKA
H p A https://m.edsoo.ru/00adb486
66 . bubnuorexa [JOK
XUMHMYECKOE 3arpsI3HEHHE OKPYKAIOIIECH CPEIbI
P PyHarolll peAl https://m.edsoo.ru/00adb33c
67 bubmuorexa [JOK
Ponp XyuMuu B pelicHUH 3KOJIOTHYECKHUX IIPO0IeM
p P https://m.edso00.ru/00ad9cb2
68 | UToroBoe 3aHATHE-TIOBTOPEHUE MaTepUaioB Kypca 9 kiacca bubnuoteka [JOK
https://m.edsoo.ru/ff0d61c6

YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYEHUKA

1.

Xumus 8 knace. YueObHuk. ba3zoBslil ypoBeHb. ABTOphI: [@bpuensH O.C., Octpoymos W.I". , Cnaakos C.A.

2. Xumuns 9 knacc. Y4ebHuk. basobii ypoBeHb. ABTopbl: MabpuensH O.C., Octpoymos W.I'. , Crnagkos C.A.

METOANMYECKHE ITIOCOBUA:

[Tpumepnsie pabouue nporpammsl. [Ipenmernas auaus yueonukon O. C. I'abpuensna, . I'. Octpoymosa, C. A. CnankoBa 8—9 kiacchbl

SJIEKTPOHHBIE OBPA3OBATEJIBHBIE PECYPCbI:

https://resh.edu.ru/

http://www.vaklass.ru/

http://school-collection.edu.ru/

[okymeHT co3aaH B anekTpoHHon copme. Ne 58 ot 02.07.2024. VcnonHutens: Masnutos H.M.
Ctpanuua 61 n3 62. Ctpanuua cosgara: 02.07.2024 16:17

Bl INEKTPOHHBIA
=¥ TATAPCTAH


https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://resh.edu.ru/
http://www.yaklass.ru/
http://school-collection.edu.ru/

Jluct cornacoBaHus k gokymeHTy Ne 58 ot 02.07.2024
MHnumnaTop cornacosanus: Maenutos H.M. upektop
CornacoBanune nHnyumnposaro: 02.07.2024 16:17

Jluct cornacoBaHus Twn cornacoBaHus: nocnegoBaTenbHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus
LiMoanucaHo
1 Masnutos H.M. A

02.07.2024 - 16:17

[okymeHT cosaaH B anekTpoHHon copme. Ne 58 ot 02.07.2024. NicnonHutens: Masnutos H.M. N IIEKTPOHHbIA
CTtpanuua 62 n3 62. Ctpanuua cosgara: 02.07.2024 16:17 =¥ TATAPCTAH



