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IMNOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS
COCTAaBJICHA HAa OCHOBE TpeOOBAHMI K pe3yJibTaTaM OCBOEHHUS OCHOBHOM
00pa3oBaTenbHON TPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30BaHuUs, MPECTaBICHHBIX
B ®I'OC OO0, a Takxke Ha oOcHOBe denepaqbHON pabodeil TporpaMmbl
BOCITUTAHUS U C YUYETOM KOHUEIIIUU MPENoAaBaHus y4eOHOro npeamMera « XuMush)
B 00pa3oBaTeNbHbIX opranu3zanusx Poccuiickoit denepanuu.

[IporpamMmma 1o Xumuu Ja€T TPEACTaBICHHUE O LENAX, OOUEeH CTpareruu
oOy4yeHHsi, BOCHHUTAHUS U PAa3BUTUS OOYYAIOIIMUXCA CPEACTBAMHU y4eOHOTO
npeaMera, yCTaHaBJIMBAET o0s3aTeNIbHOE IPeIMETHOE coJiepKaHue,
IpeIycCMaTpUBaET pACIpEICICHHE €ro M0 KilaccaM M CTPYKTYpUPOBAHHUE 110
pazieliaM M TeMaM MPOrpaMMbl MO XUMHUHU, ONPENENeT KOJUYECTBEHHBIE W
KaueCTBCHHbIC XapaKTEePUCTUKHU COJIepKaHuUs, PEKOMEHYEMYIO
MOCJIEI0OBATEIbHOCTh ~ M3YYEHHUS] XUMHU C YYETOM  MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€i, JIOTUKM y4yeOHOro Ipolecca, BO3PACTHBIX
O0COOCHHOCTEH  OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTH —MpeaMera s
peanm3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTEeIbHOU
IpOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKkKe TPeOOBaHMMA K
pe3yibTaTamMm 00y4YeHHUs XUMUU Ha YPOBHE 1IEJICH M3YUYeHUs MPEeIMETa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEILHON JEATEIbHOCTH O00yYaroumerocs IO OCBOCHHIO
y4eOHOTr0 CO/IepKaHMUs.

3HaHUWE XUMHUHU CIY>XUT OCHOBOM it (OPMUpPOBAHHMS MHUPOBO33PEHUS
o0ydJaromierocs, ero MpejaCcTaBICHUN O MaTepPUATLHOM E€IMHCTBE MHUPA, BAXKHYIO
poJib UrparoT (GopMUpPYyEMbIe XUMHEH NPEICTaBICHUS O B3aUMOIIPEBPAIICHUIX
HEPruru M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O IMyTAX PEHICHUS TII00aIbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UEJIOBEUECTBA — CBHIPbEBOM, SHEPrEeTUUYECKOM,
MUIICBOMN M SKOJIOTUYECKON O€30MacHOCTH, MTPOOIEM 3IpaBOOXPAHCHHUS.

N3ydyeHne xumuu:

CIOCOOCTBYET  peaju3alldd  BO3MOXHOCTEM  JUisi  CaMOpa3BUTHUS U
dbopMupoBaHUs KyJIbTYPhI JIMYHOCTH, €€ 00I1Iel U (YHKIIMOHATBHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (pOpMUpOBAHWE MBINUICHUS W TBOPYECKUX CIIOCOOHOCTEH
00yyarolmuxcsi, HaBBIKOB HMX CaMOCTOATEIIbHOM  y4eOHOM  JeATEeNbHOCTH,
IKCIIEPUMEHTAJIBHBIX M HCCIEOBATEIbCKUX YMEHUN, HEOOXOIUMBIX Kak B
MOBCEIHEBHOM KU3HU, TaK U B TPO(PECCHOHATILHOMN eI TeIbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsIIa HA €JMHCTBO MPUPObI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATaroM B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHOW TPaMOTHOCTH 00YJarOIINXCs;



CrocoOCTByeT (POPMUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJOTHUYECKOE
00pa3oBaHuE O0yJArOITHUXCSI.

JlanHple HampaBiieHUs B OOYYEHMHM XHMHHM OOECHEYMBAIOTCS CHEelU(pUKON
colepkaHusi  y4yeOHOro  mpeaMera, KOTOPbIA  SIBISIETCS  MEJaroruyecku
aJalTHPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKM XMMHUH Ha ONPEIEIEHHOM JdTare €€
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOIO 00Iero 00pa3oBaHUsI OPUEHTHPOBAH HA
OCBOEHHE OOYyYarOUIMMHUCS CHCTEMbl MEPBOHAYAIbHBIX IMOHATUNA XHWMHH, OCHOB
HEOPraHWYEeCKOM XUMHUM U HEKOTOPBIX OTAEJIbHBIX 3HAYUMMBIX IOHATUN
OPraHMYECKON XUMUH.

CtpykTypa coaepKaHHsl MpOrpamMMmbl M0 XUMUU CHOPMHUPOBAHA HA OCHOBE
CUCTEMHOTro mnoaxoaa k e€¢ usydyeHuro. Conep:kaHue CKIaIbIBACTCS U3 CHCTEMBI
MOHATHN O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUH O XUMUYECKOU
peakiuu. OOe OSTH CHUCTEMBl CTPYKTYPHO OpTaHHM30BAaHBI MO MPUHIUITY
IIOCJIEIOBATENBHOTO PAa3BUTHs 3HAHUM HA OCHOBE TEOPETUYECKUX IPEACTABICHUN
Pa3HOIo ypOBHS:

— ATOMHO-MOJIEKYJISIPHOTO YUYEHHS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuonnueckoro 3akona /1. . MeHnneneeBa Kak OCHOBHOI'O 3aKOHA XUMUU;

— Y4EHHS O CTPOCHHH aTOMa U XUMHUYECKOU CBSI3H;

— TpeACTaBlIeHUN 00 JIEKTPOJIUTUYECKON JUCCOLMAIMM BELIECTB B
pacTBOpax.

Teoperndeckne 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OJMIUPUYECKH
MOJTyYEHHBIX U OCMBICICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIHHO OT OJHOTO
YPOBHSL K JPYromy, BBINOJNHAA (YHKUUU OOBSICHEHHS U TNPOTHO3UPOBAHUS
CBONWCTB, CTPOCHHSI M BO3MOYKHOCTEH INPAKTUYECKOIO0 NMPUMEHEHHUs U MOJy4ECHUs
U3y4aceMbIX BEIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
IIPEACTABICHNS] O XMMHYECKON COCTABIIAIOLIEH HAyYHOU KapTHUHBI MHpa B JIOTHKE
€€ CHUCTEeMHOW NPUPOJbI, LEHHOCTHOIO OTHOLICHUS K HAy4YHOMY 3HAHHUIO U
METOJaM IIO3HaHUs B Hayke. V3ydyeHHEe XMMHHM NPOUCXOJIUT C INPUBIICUYEHUEM
3HAHMM U3 paHee H3YYEHHBIX Y4eOHBIX mpeaMeToB: «OKpYyKaoMUid MUp»,
«buonorus. 5-7 xknacce» U «Puszuka. 7 Kiacey.

[Ipy wW3yyeHHH XHMHM MPOUCXOAUT (OPMUPOBAHHE 3HAHUI OCHOB
XUMHUYECKON HAayKH Kak OO0JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUUYECKOU
JEATENBHOCTH 4YEJIOBEKA M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBON KYJIBTYPBI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMHUPOBAHMU CHCTEMbl XMMHUYECKHX
3HaHUW — BaXHEUITUX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETHUECKUX IMOJIOKECHUMH,
JOCTYIHBIX 000OIIEHUI MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKd, B



OpUOOIIEHNH K HAyYHBIM METOJaM TIO3HAHUS TMPH U3YYCHHUU BEIIECTB U
XUMHUYECKHUX PEaKIHii, B (OpMHpPOBAaHUM U PA3BUTHUU MO3HABATEJIbHBIX YMEHUM U
UX TPUMEHEHWHU B Y4YEOHO-IIO3HABATEIILHOM M y4eOHO-UCCIEI0BATEIbCKON
NEeSATEeNbHOCTH, OCBOCHMHM NpaBWi 0O€30MacCHOTO OOpallleHHs C BeEIIeCTBAMH B
MOBCEIHEBHOM KU3HU.

[Tpu u3yueHun XMMHUU HAa YPOBHE OCHOBHOTO 00IIero oOpa3zoBaHUsS BaXXHOE
3HaYeHUe NMpUoOpesn TaKue 1elu, Kak:

— (dopmMupoBaHHEe HMHTEIUIEKTYaJlbHO pPAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY NPUHATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIKUMCS YCIOBHUAM KU3HU;

—  HalpaBJICHHOCTb OOy4YeHHMs Ha CHCTEMaTHYeCKoe MpuOoOIIeHHUE
oOydaromuxcsi K CaMOCTOATEIbHOW I103HABATEIBHOU JEATENbHOCTH, HAayYHBIM
METO/IaM TO3HaHUs, (GOPMUPYIOUIUM MOTHBALMIO U PA3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yclIoBUi, CIOCOOCTBYIOIIUX MPHOOPETEHUIO 00YUYaIOITIMUCS
OIbITa Pa3HOOOPa3HOM JAEATEIbHOCTH, MO3HAHHUA U CAMOIO3HAHMS, KIIIOUYEBbIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOIIUX YHUBEPCAIbHOE 3HAUYCHHE IS
Pa3IMYHBIX BUJIOB ACSITEIbHOCTH;

— (opmupoBanue oOmed (QyHKIMOHATBHOH W €CTECTBEHHO-HAy4YHOU
IPAaMOTHOCTH, B TOM YHCJIE YMEHHA OOBACHATH M OLICHUBATH SIBJIECHUSA
OKpPY’KaIOIIEr0 MHpPA, WCIOJIb3Ysl 3HAHWUSI WU OIIBIT, IOJIYYEHHbIE NPU HU3YYEHUU
XUMHUH, MPUMEHSTh HMX IMPU PELICHUHU MpoOJeM B MOBCEIHEBHOW KU3HU U
TPYAOBOM AEATEIBHOCTH;

— (QopmupoBanue y o0Oyyarolmuxcs TYMaHUCTHYECKHX OTHOILIEHUH,
NOHMMAaHHS LEHHOCTH XUMHYECKHX 3HAHUU Ui BBIPAOOTKH HKOJIOTMYECKU
1eJIECO00PAa3HOro0 TMOBENEHUsT B OBITY M TPYAOBOM JEATENBHOCTH B LEISIX
COXpaHEHUs CBOETO 3/I0POBbs M OKPYXKAIOLIEH TPUPOAHON CPEbL;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO HU
CaMOBOCIIMTAaHUI0O Ha OCHOBE YCBOEHHMS OOIIEYEIOBEUECKUX LIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpO(UiIs U HANpaBJIEHHOCTU AAJbHEHIIEro
00yueHus.

OO1iee 4YMCIO YacoB, OTBEAEHHBIX JJII H3YYEHUST XHMHUM Ha YpPOBHE
OCHOBHOTO 00111er0 00pa3zoBaHusi, coctapisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HEJIEN0), B 9 kiacce — 68 4acoB (2 yaca B HEJICIIO).



COJEPXAHME OBYUYEHUA

8 KIIACC

IlepBoHaYaIbLHbIE XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KU3HU YEIOBEKAa. XMMUS B CUCTEME HAYK.
Tena u BemecTBa. PU3MUYECKHE CBOMCTBA BEIIECTB. ATrperaTHOE COCTOSHUE
BemlecTB. [loHsAiTHE O MeTogax MO3HAaHMS B XUMHUU. UMCThIE BELIECTBA U CMECH.
Cnioco0nI pa3zjeneHus: cMeceil.

ATOMBI U MOJICKYJIbl. XHUMHYECKHE dIeMEHThl. CHUMBOJIBI XUMHYECKUX
aeMeHTOB. [IpocThie U ClIokKHBIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢Gopmysia. BajaeHTHOCTh aTOMOB XHUMHYECKUX DJIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemiecTB. (OTHOCHUTENbHAsT aTOMHas Macca.
OtHOocHUTENbHAS MOJIEKYJIsIpHAsg mMacca. MaccoBas J10Ji1 XMMHAYECKOrO 3JIEMEHTa B
COCJIMHEHUH.

KosmuecTBo BemectBa. Mosib. MonsipHas macca. B3anMocCBs3b KOJIMUECTBA,
Macchl M 4YHCJIAa CTPYKTYpPHBIX e€IUHUI] BemiecTBa. Pacuérel mo ¢dopmynam
XUMHUYECKUX COCTUHECHUMN.

OuU3NYECKUE U XUMUYECKUE SABJICHHS. XUMUYECKasd PEAKLIUSA U €€ MPU3HAKH.
3aK0H COXPAaHEHHS MacChl BEIIECTB. XMMHUYECKHe ypaBHeHUs. Knaccudbukarms
XUMHUYECKUX PEaKIUil (COeTUHEHNS, Pa3I0KEHNUs, 3aMEIIICHUsI, 0OMEHA).

Xumuueckuui IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOU MOCYJ0M, mpaBujiaMu paboThl B Ja0OpaTOPUU U
npuémMamMu 0o0paleHus ¢ JJabopaTopHbIM O00OpPYAOBaHUEM, U3YUCHUE U OIMMCAHUC
¢dbu3nueckux CBOMCTB 0O0pa3l0OB HEOPTaHMYECKHX BEIISCTB, HAOIIOJCHUE
¢busnueckux (IIaBJIeHUE BOCKA, TasHUE JbJa, pPAacTUpPAHHE caxapa B CTYIIKE,
KUIIEHHE M KOHACHCAIMS BOJAbI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKATMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE Mejla C KUCJIOTON) sIBICHUM, HAOII0/ICHUE U
ONUCAaHUE NPU3HAKOB MPOTEKAHUS XUMHUYECKHUX peakiui (paslioxkeHUe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapus, pa3ioKeHHUE THAPOKCHUIIA
menu (I1) mpu HarpeBanum, B3auMoieicTBUE kele3a ¢ pactBopoM coiu meau (II),
M3YUYEHHUE CIOCOOOB pa3feieHUs] CMECEH: ¢ MOMOIIbI0 MarHuta, (GUILTPOBAHUE,
BEIIAPUBAHUE, NUCTHLIAINS, XpoMaTorpadusi, MPOBEACHUE OYUCTKH TTOBAPCHHON
coiv, HaOJIOJICHWE W  OMNUCAaHHUE  PE3yJbTAaTOB  IPOBEACHUSA  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHME MOJEJIEM MOJIEKYII
(ImapocTepKHEBbBIX ).

BaxHeilne npeacTaBuTe/ Il HEOPraHMYeCKUX BellecTB

Bo3nyx — cmech razos. CocrtaB Bo3znyxa. Kuciopon — 3inemeHT U mpocToe
BemecTBO. Haxoknmenue kucimopoma B Tpupoje, (U3MYECKHE W XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzapl. I[lpumenenue kucimopona. CrocoObl



NOJIyYEHHUs] KHUCIOpOJa B Ja0opatopud U MOpoMbllIIeHHOCTU. Kpyrosopot
Kuciopoza B mpupoje. O30H — aIoTponHas MOAU(PUKAIINS KUCIOPOIa.

TernoBoit 3¢ (dekT XMMHUYECKOW peaklud, TEPMOXUMHUYECKUE YpaBHEHUS,
9K30- M JHAOTEPMHMYECKHE peakUuu. TOIUIMBO: yrojlb MU METaH. 3arpsA3HCHHE
BO3/lyXa, yCWICHUE NapHUKOBOTro 3 dekTa, pa3pyiieHne 030HOBOIO CJIOS.

Bopopon — nsnemMeHT um mpocroe BemecTBO. HaxoxkaeHuwe Bomopona B
npupoae, GU3MYECKHEe ¢ XUMUYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOOBI
noyuyeHus. Kucnotsl u conu.

Mossipabiii 00BEM ra3oB. Pacy€Tsl Mo XUMUUYECKUM YPaBHEHUSIM.

dusnyeckue CBOMCTBA BOAbl. Boma kak pacrBoputenb. PacTBOpBHI.
HachllieHHbIE M HEHACBIIIEHHbIE PAacTBOPbI. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBast 10Ji4 BElIeCTBa B pacTBOpe. XUMHUECKHUE CBOMCTBA BOJbl. OCHOBaHUS.
Ponp pacTtBOpoB B npupoje U B )KU3HH 4yesioBeka. KpyroBopor BoAbl B MPUPOJE.
3arps3HeHne NpUpoaHbIX BoJ. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukanus neopranmdeckux coenuHenuit. Oxcuawl. Knaccubukarms
OKCUJIOB:  cojieoOpasyromue  (OCHOBHBIE, KHUCIOTHBIC, amMQOTEepHbIE) U
HecosieoOpaszyromue. Homenknarypa oxcuaoB. Duzmueckue M XUMHUYECKHE
cBoucTBa OKCUAOB. [loryueHrne okCuaoB.

OcHoBanus. Knaccudpukauuss ocHOBaHMI: MENOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHnknatypa ocHoBaHmil. PHU3MYECKHME W XUMHUYECKHE CBOMCTBA
ocHoBaHuU. [losryyeHre oCHOBaHUM.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucior. Gusndeckue u
XHMHUYECKHE cBoMcTBa KucioT. Psan aktuBHocTM MetayuioB H. H. bekerosa.
[lony4yeHne KUCIOT.

Comu. Homenkiarypa coieil. @U3nyeckue U XUMHYECKUE CBOMCTBA COJICH.
[Tonyuenue coiei.

['eHeTnyeckas CBI3b MEXKY KJIaCCAMU HEOPTaHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

KA4E€CTBEHHOE ONPENEIICHUE COAEPKaHUs KUCIOpOAa B BO3yXe, ITOIyYEHHUE,
coOupaHue, pacno3HaBaHME M U3YYCHUE CBOWCTB KHUCJIOpO/aa, HAOI0IeHNE
B3aMMOJECHCTBUSl BEIIECTB C KHUCJIOPOAOM M YCIOBHUS BO3HHUKHOBEHUS U
npeKpaileHus TopeHus (MmoXapa), O3HAaKOMJICHHE C O0Opa3laMu OKCHIOB U
ONMMCaHUE MX CBOMCTB, MOJydeHHUE, COOMpaHUE, paClO3HABAHUE M H3Yy4YEHUE
CBOWCTB BOJIOpoJia (ropeHue), B3auMojencTeue Bojoposaa ¢ okcuaoM meau (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUICOMATEPUAIIOB), HAONIOJCHHE OOpAa3IOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEJOBAaHUE OCOOCHHOCTEM pAaCTBOPEHHUSI BELIECTB C
pa3IMYHONM PAcTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BELIECTBA, B3aWUMOJCHCTBUE BOABI C METAJIAMHU
(HaTpyieM ©  KaJibleM) (BO3MOXHO HCIOJb30BAaHUE BUJIEOMATEPUAIIOB),



UCCJIEIOBAHUE OO0pa3sLOB HEOPraHMYECKHUX BELIECTB pPAa3JUYHBIX KJACCOB,
HAOJII0/ICHNE U3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT W IIEIOYEH,
uzydyeHue B3aumojeiicTBus okcuga meau (II) ¢ pacTBOpoM cepHOW KHCIOTHI,
KHCJIIOT C MeETajulaMH, pPEaKkUMil HEUTpAIM3alUH, IOJIYYECHHE HEPACTBOPHUMBIX
OCHOBAHHM, BBITECHEHHE OJHOIO METaJla IPYyTMM K3 PacTBOpa COJM, PEUICHUE
AKCIEPUMEHTAIBHBIX 3a/ad N0 TeMe «BaxHeWine KiacChl HEOPTaHUYECKUX
COCAMHEHUID.

Iepuoanuecknii 3akoH u Ilepumoamueckass cucreMa XHMHYECKHX
yiemenToB JI. . MenpaeineeBa. CrtpoeHue aroMoB. XHMHYECKasl CBA3b.
OKHCIUTENTBbHO-BOCCTAHOBUTEIbHBIE PeaKIUU

[lepBbie TOMBITKH KIACCU(UKAIUU XUMUYECKUX dieMeHToB. [loHsTHE O
rpynmnax CXOJHBIX 3JIEMEHTOB (IIEJIOYHbIE U IIEIOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3ytoT aM(OTEpHbIE OKCUIBI
Y TUJIPOKCUIBI.

[lepnognuecknii 3axoH. Ilepuoanueckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
U. MengeneeBa.  KopoTkomepuonnas u  JIuHHOTMEpUomHass  (HOpPMBI
[Tepuoguueckout cucrembl xumuueckux snemeHToB [l. 1. Menneneea. [lepuobl
u rpynnsl. DU3NYECKUM CMBICI IOPAAKOBOIO HOMEpAa, HOMEPOB IIEpUOIA U
CPYMIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oronsl. Dnektponsl. CtpoeHne
AJIEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuognueckout cucremsl . M. MenneneeBa. XapakTepuCTUKA XUMHUYECKOTO
3JIEMEHTA 10 ero noJioxkeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHUS pPaJnyca aTOMOB XHMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKWCTB I10 IPYNIIaM U IEPUOJAM.

3nauenue [lepuoguueckoro 3akoHa u [lepuoauyeckoil CUCTEMbI XUMUYECKUX
AJIEMEHTOB [UJIA pa3BUTUA Hayku W mnpaktuku. . WM. MennpeneeB — y4y€Hbld U
rpaXKJaHuH.

Xumuyeckass cBs3b. KoBajieHTHast (MOJIIpHAsT W HEMOJISIpHAsl)  CBSI3b.
DNEeKTPOOTPULATEILHOCTh XUMUUYECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKLIMH.
[Iponiecchl OkucaeHnst 1 BOCCTaHOBIEHNA. OKUCINUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

U3ydeHrne OoOpa3lOB BEIIECTB METAUIOB M HEMETAJUIOB, B3aWMOJCHCTBHE
TUIPOKCUAA LMHKA C PACTBOPAMM KHUCJIOT U IIEJIOYEH, ITPOBEICHUE OIBITOB,
WUIKOCTPUPYIOLIUMX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKLU
(ropeHue, peakliuy pa3ioKeHUs], COSTUHEHU ).

Mesxcnpedmemmnnie ceasu



Peasmzannst MeXnpeaMETHBIX CBSI3€M NPHU HW3yYEHUMM XHMHUU B 8 Kiacce
OCYIIECTBJISIETCS 4Yepe3 HCIONb30BaHWE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHH, SBISIONIMXCS CUCTEMHBIMU ISl OTAENIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOmMe ecTeCTBEHHO-HAy4YHbIE MOHSTHUS: HAy4YHbIM (DAKT, TUMOTE3a, TEOpUs,
3aKOH, aHallu3, CHHTE3, KiIaccuukamus, TEePUOIUIHOCTh, HAOIIOIEHNE,
DKCIIEPUMEHT, MOJCIIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@usnka: Marepus, aroM, O3JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUJ,
M30TOMbI, PAAMOAKTUBHOCTh, MOJICKYJa, AJIEKTPUYECKUN 3aps]l, BEUIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHUE BEIIECTBA, Ta3, (pU3WdYecKue BETUYWHBI, ¢IHHUIIBI
U3MEPEHUS, KOCMOC, IUIaHEThI, 3BE311bl, COHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOTIAEMbIE, TOILIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemmecTBo U XMMHUYeCKasi peaKIus

[lepuoanueckuii 3akoH. [lepuoanueckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHue aTtomMoOB. 3aKOHOMEPHOCTM B HM3MEHEHHH CBOMCTB
XMMHUYECKUX JJIEMEHTOB MEPBBIX TPEX TMEPUOAOB, Kalus, KalblUsi WU UX
COCIMHEHU B COOTBETCTBHHM C IIOJIOXKEHUEM »3JIEMEHTOB B Illepronnueckoi
CHACTEME U CTPOCHUEM UX ATOMOB.

CrpoeHue BellecTBa: BHUIBl XMUMUYECKOW CBSI3H. THIBI KPUCTAIIIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukainus 1 HOMEHKIATypa HEOPTraHWYECKUX BEIIECTB. XUMHYECKUE
CBOMCTBA BEUIECTB, OTHOCSLIMXCA K pAa3jIMYHbIM KJIAaCCaM HEOPTraHUYECKUX
COEAMHEHU, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanys XuMUYECKUX PeaKIUid MO pa3IMYHbIM MPU3HAKaM (110 YHUCITY
U COCTaBy YYacCTBYIOIIMX B pEaKIWH BEIMIECTB, MO TEIIoBOMY 3 (deKTy, 1Mo
W3MEHEHHIO CTETICHEH OKMCIICHUS XMMHYECKUX AJIEMEHTOB, MO OOpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U dHIOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUYECKUE
YpaBHEHUS.

[Tonsitue o ckopocTu xumuyeckod peakuuu. [lonstue 06 0OpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusax. [[oHsTHEe 0 TOMOT€HHBIX U TeTePOre€HHBIX
peakuusx. [lonarue o karammse. [lorsTre 0 xumuueckom paBHoBecuu. MakTopsl,
BIIMAIOUIME HAa CKOPOCTh XMMHUYECKOW pEaKUUU M MOJO0KEHUE XUMHYECKOTO
paBHOBECHSL.

OKHCITUTETPHO-BOCCTAHOBUTEILHBIC ~ PEaKIUM,  JJICKTPOHHBIM  OamaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHON peaKuuu. CocraBienue YpPaBHEHUM



OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKUUMHA C  HCHOJB30BAHMEM  METOJA
AIEKTPOHHOTO OajaHca.

Teopus ANEKTPONUTUUECKON TUCCOUUALIMU. DIIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTnonbl, annoHsl. MexaHu3M AUCCOLMALMM BEIIECTB C PAa3JIMYHBIMU BUAAMHU
xumMudeckoi cBsizu. Crenenp auccounanu. CUibHbIE U C1a0bIe JIEKTPOIUTHI.

Peakunu nonnoro ooMeHa. Y ciaoBusi IpOTEKaHUsI peakMii HOHHOTO OOMEHa,
MOJIHBIE M COKpAalllEHHbIE HMOHHBIE YypaBHEHUs peakiuil. CBoilcTBa KHUCIOT,
OCHOBaHMI W cCOJEd B CBET€ TNPEACTaBICHUA OO0 DBIEKTPOIUTUYECKOU
nucconmanyu. KauecTBeHHbIE peakiiui Ha MOHBL. [IoHSITHE O TUAPOIIN3E COJIEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHUE C MOJCIISIMU KPUCTAUIMYECKUX PEUIETOK HEOPTaHUYECKUX
BEIIECTB — METAJUIOB W HEeMeTauioB (Tpadura W anmasza), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peaKIuu
OT BO3JCUCTBUS PA3NUYHBIX (PAKTOPOB, HCCIENAOBAHUE BJIEKTPONPOBOAHOCTU
pacTBOpPOB BEWIECTB, IPOLECCAa AMCCOLMALMU KHUCIOT, WIEJOYEed M COJIEH
(BO3MOXKHO  HCIOJIb30BAaHHE BHJAECO MaTE€pUalioB), [POBEICHUE  OIBITOB,
WUIIOCTPUPYIOIINX ~ MPU3HAKA  MPOTEKaHHUs]  peakuuMid  HOHHOrO  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, o0O0pa30oBaHUE BOJbI), OIBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBUTENBHBIX  PEaKLUU
(ropeHue, peaklMH pa3yIOKEHUs, COEAUHEHN), PACIO3HABAHUE HEOPraHWYECKHUX
BEIIECTB C IIOMOIIBKD KAYECTBEHHBIX pPEAKIMA Ha HOHBIL, PELICHUE
HKCIEPUMEHTAJIBHBIX 3a/1a4.

Hemera/uibl M HX COeIMHEHUS

OO6miass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHUSI AaTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue u (Pu3MUecKHe CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHUYECKHE CBOWCTBA HAa MpUMEpe  XJjopa
(B3aUMOJIEHCTBME C METaJlaMd, HEMETaUlaMHu, IIeJI04aMH). XJIOPOBOJOPO/I.
ConsiHas KucCI0Ta, XMMUYECKHE CBOMCTBA, IOJYyYEHHE, NpUMEHEHHE. [lelicTBue
XJOpa M XJOPOBOJOPOJA HA OpPraHM3M YesloBeKa. BaxkHeimme XJIOpuapl U UX
HAaxO0KJICHUE B IIPUPOJIE.

Ob6mas xapakrepuctuka snemMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE CTerneHU okucieHus. CTpoeHue u (PU3MUYECKUE CBOICTBA
IPOCTBIX BEUIECTB — KUCIOPOJAA U Cepbl. AJIOTPOIHbIE MOAU(PUKALIMN KUCIOPOIa
U cepbl. XuMUUecKkue cBoiicTBa cepbl. CepoBOJopo, CTpoeHue, (pu3nYecKue u
XxuMuueckue cBorctBa. OKCUABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
Cepnast kucioTa, (QuU3MYECKHUEe W XUMHUYECKHME CBoMcTBa (oOmue Kak
NpEeICTaBUTENd Kjacca KHUCIOT U chneurduyeckue). XHUMHUYECKHE pPEakluu,
JeXallue B OCHOBE MPOMBILUIEHHOIO CHOCO0Aa MOJYYEHUS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoii KucinoThl. Coau CepHON KUCIOThI, KAU€CTBEHHAs peaKlMs Ha



cyne¢ar-uon. Haxoxaenue ceppl M €€ COEIMHEHUH B MPUPOJE. XUMHUUECKOE
3arpsA3HEHHE OKPYXKalIIe Ccpeabl COCAUHEHUSIMU Ccepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro Mpe0TBPAICHUS.

OO1as xapakTepucTuka 3JeMeHTOB VA-rpyrrmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIC CTENIEHU OKUCIEHUs. A30T, paclpOCTpaHEHHE B MPUPOJIE,
dbusnueckne u XUMHIECKre CBoicTBa. KpyroBopot azora B nmpupojie. AMMHAK, €T0
dbu3nueckre 1 XUMUYECKHE CBOMCTBA, MOMydYeHue u npuMmeHerune. Conu aMMOHUS,
ux pu3NUecKre U XMMUYECKHE CBOWCTBA, MpuMeHeHne. KauecTBeHHast peakiius Ha
MOHBI aMMOHMS. A30THasi KUCJIOTa, €€ ToyiydyeHue, (U3NYECKUe U XUMUUYECKHUE
cBOlicTBa (00mMe Kak TPEACTABUTENS Kiacca KUCIOT W CHEIU(pUYECKHeE).
Hcnonp30BaHWEe HUTPATOB MW COJIEM aMMOHHMS B Kauye€CTBE MHHEPaIbHBIX
yno0peHuil. XuMrU4ecKoe 3arps3HeHUe OKPYIKAIOIIeH Cpellbl COSTMHEHUSIMU a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3JyXa, IMOYBBI U BOAoEéMOB). Docdop,
ajuioTponHbeie Mogudukanuu gocdopa, puznueckue M XUMHUYECKHE CBOMCTBA.
Oxcun dhocdopa (V) u dochopras kuciora, GU3NIECKUE U XUMHIECKIE CBOMCTBA,
nonyuyenue. Mcnons3oBanne GocdaToB B Ka4yeCcTBE MUHEPAIBHBIX YI0OPEHUH.

Ob6mas xapakrtepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB,  XapaKTEpHblE  CTENEHH  OKUCJIEHHUS.  YTJIepoi,  auIOTPOIHbIE
Moau(pUKalUM, paclpoCTpaHEHUE B Tpupose, (Quznueckue M XUMHUUYECKHUE
cBorictBa. Ancopomusi. Kpyrosopot yraepona B npuposae. OKcuabl yriepojaa, ux
dbu3nueckue W XUMHUYECKHE CBOMCTBA, JEHCTBUE HAa IKUBbIE OPTaHU3MBI,
MOJIyYeHHE U TMPUMEHEHHE. DKOJOTHYECKHE MPOOJEMBbl, CBSI3aHHBIE C OKCHIOM
yriepoaa (IV), rumore3a riao0albHOrO TMOTEIJICHUS KIMMaTa, MapHUKOBBIM
s dexT. YrompHas KACIOTa U €€ CONMM, nX (PU3UIECKHUE U XUMHUYECKHUE CBOWCTBA,
nojiydeHue W mnpuMmeHeHue. KauecTBeHHas peaknusi Ha KapOOHAT-MOHBI.
Hcnonb3oBanne KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbIC MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHUSIX
yriieposaa (MeTaH, 3TaH, TUJIEH, alleTUICH, 3TaHOJ, TJIUIEPUH, YKCYCHAs KUCTIOTA).
[IpupogHbie HMCTOYHUKK YTIIEBOJAOPOAOB (Yyrojib, NPUPOAHBIA Ta3, HEDTH),
MPOAYKTHI WX TepepaboTku (OCH3WH), UX POJb B OBITY U IPOMBIIIJIEHHOCTH.
[TonsaTre 0 OMOIOTUYECKH BaKHBIX BEIIECTBAX: XKUPaAX, O€IKax, yriieBoJax — U X
posii B OKM3HM 4eJoBeKa. MarepuaibHOe €JAMHCTBO OpPraHUYeCKuX W
HEOPraHUYECKUX COCAUHEHUM.

KpemHuii, ero ¢usnueckue W XUMHYECKHE CBONCTBA, TMOJyYCHUE U
npumeHenue. CoenuHeHus kpemHusi B npupoze. OOmme mnpeacraBieHusi o0
okcune kpemuus (IV) u kpemuueBoi kucinore. CHUIMKAThI, UX UCIOJIb30BaHUE B
ObITY, B MPOMBIIIJICHHOCTU. BaxHeline CTpOUTEIbHbIE MaTepHalibl: KePaMHUKa,



CTEKJIO, IIEMEHT, OCTOH, kene300eToH. [IpobreMbl 6e30macHOT0 MCIMOJIb30BAHUS
CTPOUTEIIBHBIX MAaTEPUAJIOB B IIOBCEAHEBHOM KU3HMU.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3ll0B HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJSIHOW KHUCIIOTHI,
IIPOBE/ICHUE KAaYE€CTBEHHBIX PEAKIMN Ha XJIOPUJI-MOHBI U HAOJIIOICHHE MPU3HAKOB
WX TPOTEKaHUs, OMBITHI, OTpaxkaromue (U3NYECKHE U XUMHUUYECKUE CBOMCTBA
rajoreHoB M HUX COEIWHEHUN (BO3MOXXHO HCIIOJIb30BaHUE BUIECOMATEPHUATIOB),
O3HAKOMJIEHME ¢ o0pa3naMu XJIOpPUAOB (TajJOreHUJ0B), O3HAKOMJICHHE C
obpasnaMu  ceppl M €€  COCOUHECHUSIMU  (BO3MOXHO  HCIIOJh30BaHUE
BUJICOMAaTEpHAaIOB), HaOMIOICHNE Tpoliecca OOYyIrIMBaHUs caxapa Mo ACWCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOM  KHUCJIOTBHI, HW3y4YEHUE XUMHUYECKUX CBOMCTB
pa30aBIEHHOM CEPHOM KUCIIOTHI, IPOBE/ICHNE KAaUeCTBEHHOW peaKIuu Ha CyJbdat-
WOH M HaOJI0JieHHWEe TpHu3HaKa €€ MPOTEeKaHWs, O3HAKOMJIEHHE C (PHU3UYECKUMU
cBoMcTBaMH a3oTa, (ochopa M HX COEAMHEHUH (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHUATIOB), 00pa3aMu a30THBIX U (pochopHBIX ymoOpeHuid, moaydeHue,
coOupanue, pacrno3HaBaHWE€ M HW3Y4YCHHUE CBOWCTB aMMHUaka, NPOBEIICHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdar-uoH U U3ydyeHHe MPU3HAKOB
UX IIPOTEKaHHUsl, B3aUMOIEUCTBUE KOHIIEHTPUPOBAHHON a30THON KUCJIOTHI C MEJIBIO
(BO3MOXHO HCIIOJIb30BaHNE BUJIEOMATEPUAIIOB), U3y4YEHHe MOJEeNen
KPUCTAJUTMUECKUX pEmIETOK anMasa, Tpaduta, (QymiepeHa, O3HAKOMIICHHE C
POLIECCOM  aZCOPOIMU  PAaCTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NPOTUBOras3a, MojydyeHue, coOupaHue, paclio3HaBaHUE U HU3yuUEHUE
CBOMCTB YIJIEKHUCIIOTO rasza, MpOBEJICHHE KaueCTBEHHBIX peakluil Ha KapOoHAT U
CWJINKAaT-HOHbl W W3YyYEHUE TMPU3HAKOB UX IMPOTEKAHUS, O3HAKOMIICHUE C
MPOAYKIMEN CHIIMKATHOM NPOMBINUIEHHOCTH, PEUIEHUE SKCIEPUMEHTAIBHBIX
3a7a4 110 TeMe « BakHelIre HeMeTauIbl U KX COCIUHEHHUS».

MeTasuibl 4 UX COCAMHEHM S

OO01as xapakTepUCTHUKAa XUMHUYECKUX AJIEMEHTOB — METANIOB HA OCHOBAHUHU
ux nonoxeHus B Ilepmomgmyeckon cucreme XxuMmudeckux dieMmeHTtoB JI. WM.
MenpneneeBa u crpoeHusi aromoB. CTpoeHHe MeTaioB. MeTramindeckasi CBsi3b U
METAJUIMYECKAs] ~ KPUCTAJUIMUECKass  pEIIETKA.  JJIEKTPOXUMUYECKUH  pAl
HaIpspKeHU MeTauioB. dusznueckue U XMMUUYECKUE CBOMCTBA MeTaiioB. OO0mue
crnocoObl MoiyyeHuss MeTamioB. [loHsTHE O KOpPpO3WM METaIOB, OCHOBHbBIE
CIocoObl 3alUThl UX OT Kopposuu. CmiaBbl (CTajib, YYTyH, JIOPATIOMUHUM,
OpoH3a) ¥ X MPUMEHEHNE B OBITY U IPOMBIIINICHHOCTH.

[I{enouHbple MeTaIBL: NOJNIOKEHHE B [lepronueckoil cucTeEME XUMUYECKUX
anemeHToB . 1. MenaeneeBa, CTpO€HHE MX aTOMOB, HAXOXKIACHUE B IPUPOJE.
duznyeckue U XUMUYECKUE CBOMCTBA (HAa mpumMepe Hatpus U Kanus). OKcuabpl u



TUOPOKCUABl HaTpus W Kanuda. lIpuMeHeHne WIEeNOYHBIX METANIOB U UX
COCJIMHEHUU.

[[eoyHO3E€MENbHBIE METAJUIBI MarHMii M KaJbUUW: IIOJIOKEHHE B
Ilepuonnueckoi cucrteMe xumudeckux diemeHToB [[. M. Menneneesa, crpoeHue
MX aTOMOB, HAX0XAEHUE B Ipupoae. PU3nuecKue 1 XMMUYECKUE CBOMCTBA MarHus
W Kaiblius. BaxuHelmue coequHeHHs KalblUs (OKCHUJ, TUIAPOKCHUI, COJIN).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.

AmroMuHUN: noJiokeHue B [lepuoanueckoi cucreMe XMMUYECKUX 2JIEMEHTOB
. N. MenneneeBa, CTpOEHHUE aroma, HaxOoXIAeHHE B Ipupone. dusnueckue u
XUMUYECKHE CBOMCTBA aIlOMHUHHS. AM(POTEPHBIE CBOICTBA OKCUAA U TMAPOKCHUIA
AJFOMUHUSL.

Keneso: monoxenue B [leppuonnyeckor cucTeMe XUMUYECKHUX JIEMEHTOB [l.
N. MeHneneeBa, CTpOEHHE aTOMa, HaXOXxAeHUE B mnpupoae. dusznueckue u
XUMUYECKHe CBOMCTRBA xkene3a. OKCUIbl, THIAPOKCU bl U conu xenesa (11) u xenesa
(IIT), nx cocras, CBOMCTBA U MOJTy4YCHUE.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHWE C 0Opa3laMyd METaUIOB W CIUIaBOB, UX (U3HMUECKUMU
CBOMCTBAMHU, U3YUYEHHUE  PE3YJbTaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUJECOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA
KaJIbIIUSl W HATpus C BOJIOM (BO3MOXKHO HCIIOJB30BaHUE BHACOMATEPHUANIOB),
VICCIIEIOBAHUE CBOMCTB XKECTKOM BOJIbI, IIPOLIECCA TOPEHHUS KEJINE3a B KUCIOPOJE
(BO3MOXXHO  HCIOJB30BAaHUE  BHUJICOMATEPUANIOB), IPU3HAKOB  IPOTEKAHUS
KAQUECTBEHHBIX PEAaKIMi HAa WOHBI: MarHus, KajJblMs, AJIIOMUHUS, IIMHKA, >KEJe3a
(IT) u xenesza (II1), meau (II), HabnrogeHUE U ONKMCaHUE MPOIECCOB OKpAIIMBAHUS
IJJaMEHH MOHAaMU HaTpus, Kalus W Kaiblusa (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAITIOB), MCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIPOKCUIA AITFOMUHUS
Y TUAPOKCUJIA IMHKA, PELIEHNUE SKCIIEPUMEHTANIBHBIX 3a7a4 10 TeMe «Baxnelmue
METaJUIbl U KX COCTUHECHUS.

XuMus M OKpPYKAOLIAA cpeaa

BemectBa m Marepuanbl B MOBCEIHEBHOW JXW3HU 4YelioBeKa. besomacHoe
WCIIOJIb30BAaHUE BEIIECTB U XMMHUYECKUX peakiuil B ObiTy. IlepBas momonis npu
XMMHUYECKUX 05KOraX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarollehd cpejbl (mpeaeiabHas JI0MmyCcTUMast
KOHIIeHTpalus Beilects, aainee — [1/IK). Poias xumuu B pemieHnn 3K0JI0rM4ecKux
npooeMm.

Xumuueckuii IKcnepumenm:

u3yueHue oOpaslloB MaTepuajioB (CTEKJIO, CIUIABbI METAJIOB, MOJMMEPHBIC
MaTepHaIbl).

Mescnpeomemmuoie ceasu



Peasmmzannst MeXnpeaMETHBIX CBSI3€M NpPH HW3y4YEHUMHM XHMHUU B 9 Kiacce
OCYIIECTBJISIETCS 4Y€pe3 HCIOJIb30BaHWE Kak OOMIMX €CTEeCTBEHHO-HAyUYHBIX
NOHATUH, TAK W NOHATHUH, SBJISIOIUXCS CUCTEMHBIMU I OTACIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO1Ke ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHBIM (DaKkT, rumoresa, 3aKoH,
TEOpUsl, aHadu3, CHHTE3, KiIacCupuKalusi, NEepUOAUYHOCTh, HAOIIOIACHHE,
DKCIIEPUMEHT, MOJEIMPOBAHUE, W3MEPEHHE, MOJENb, SBJICHHUE, ITAPHUKOBBIN
ek, TeXHOIOTHS, MaTePUAIIbI.

@dusnka: Marepus, aroM, D3JJIEKTPOH, NIPOTOH, HEUTPOH, WOH, HYKIUJ,
U30TOMNbl, PAAUOAKTUBHOCTh, MOJIEKYJIA, BJIEKTPUUYECKUN 3apsi, HPOBOIHUKH,
HOJYIPOBOJHUKH, AUDJICKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHOe COCTOSIHUE BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTAJUIMYECKAs
pelmérka, CIuiaBbl, (PU3MUECKUE BEIMYMHBI, €AMHULIBI U3MEPEHUs, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3bl, COJIHIIE.

buonorust: ¢orocunres, apixanue, Ouocdepa, 3KocHCTEMa, MHUHEPAIbHBIC
y100peHusi, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbIE BEIIECTBA.

I'eorpagus: arMmocdepa, ruapocdepa, MHUHEpalbl, TOPHbIE IOPOJBI,
IIOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI 110
XNUMHHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMUHOCTHBLIE PE3YJIbTATHI

JIM4HOCTHBIE PE3yJNbTaThl OCBOCHHUS MPOTPAMMBI OCHOBHOTO OOIIEro
o0pa3oBaHMs JIOCTUTAIOTCS B XO0J€ OOy4YeHUS XUMHH B €JUHCTBE Yy4eOHOU u
BOCIIUTATEJIBHOU JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMH POCCUHMCKUMU
COIIMOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSITBIMU B
o0IIecTBe mMpaBWJIaMH W HOPMaMH TIOBEJACHHS W CIIOCOOCTBYIOT TIpOIeccaM
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COITMAITHM3AIIUN O0YUIArOIITIXCS.

JIn4HOCTHBIE  pE3yJIbTaThl ~ OTPAXKalOT  TOTOBHOCTH  OOYyYaOIIMUXCS
PYKOBOJICTBOBAaTbCA CHCTEMON TO3UTHUBHBIX LIEHHOCTHBIX OPUEHTAUUA H
paclIMpEHUE OMbITA IESITETLHOCTH HA €€ OCHOBE, B TOM YKCJIE B YACTH:

1) naTpUOTHYECKOr0 BOCIIMTAHUSA:

LIECHHOCTHOI'0 OTHOLIECHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY
U HAayyHOMY HACJEOUI0, MOHUMAHUS 3HAYECHUS XUMHUUYECKON HAyKH B JKU3HU
COBPEMEHHOT0 OOIIeCTBa, CIIOCOOHOCTHU BIAJETh JOCTOBEpPHOU HMH(OpMaIruen o
NEPEJOBbIX JOCTUXKEHUSIX U OTKPBITUAX MHUPOBOM U OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

NPEACTABICHUS O COLUMAIBHBIX HOPMax M NpaBUJIaX MEXKIUNYHOCTHBIX
OTHOIIIEHUI B KOJUJIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM,  TBOPYECKOM M JAPYyrHX  BHAAX
NeSITeTbHOCTH, TOTOBHOCTHM K Pa3HOOOpPa3HOM COBMECTHOW JIEATEIBLHOCTH TpHU
BBINIOJIHEHUU YYEOHBIX, TMO3HABAaTEIbHBIX 3a/1ay, BBINOJHEHUH XHUMHUYECKHX
HKCIIEPUMEHTOB, CO3JJaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpollecCe€ ITOM y4eOHOM MESITEIBbHOCTH, TOTOBHOCTHU
OLICHMBAaTh CBOE TOBEJCHUE M TMOCTYNIKH CBOMX TOBAPHUIIEH C MO3ULIHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUSA MMOCIEACTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TPEJCTABICHHUS O BEIIECTBE M XMUMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKH WM COCTABJISIOLINE
OCHOBY JJI1 NMOHUMAaHUSl CYIIHOCTHM HAy4YHOW KapTHHBI MHpA, MPEICTaBICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSl MPUPOJbI, B3aUMOCBS3SIX YEIIOBEKA C
MPUPOJIHON CPENOIL, O POJIM XMMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIC MOTHUBBI, HAIIPABJICHHBIE HA MOJIyYCHUE HOBBIX 3HAHUHU IO
XUMUH, HEOOXOAMMBIE i OOBACHEHUS HAOIIOMAEMBIX IMPOILECCOB M SIBJICHUM,
MO03HABATENbHON, WH(DOPMAIMOHHOW M YUTATENbCKOM KYJIbTYphl, B TOM YHCIIC
HABBIKOB CaMOCTOSITEJIbHOM palOThl € Y4YEOHBIMM TEKCTaMH, CIPAaBOYHOMU



JUTEPATYPOH, JIOCTYNHBIMH TEXHHMYECKUMHU CpEACTBAMU HH(POPMALMOHHBIX
TEXHOJIOT Ui,

UHTEpPEC K OOYyYEeHHMIO M T[O3HAHUIO, JI0003HATENBHOCTh, TOTOBHOCTh H
CIOCOOHOCTH K  €aMOOOpa30BaHUIO, MPOEKTHOM M HUCCIEeN0BaTEIbCKOU
NEeSATEeNbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPAaBICHHOCTH U YPOBHS OOy4yeHUS B
JlaabHEHIIeM;

4) popMupoBaHNs KyJIbTYPbI 310POBbSI:

OCO3HAHHME IIEHHOCTU JKW3HU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY
3JI0pOBbIO, YCTAaHOBKM Ha 3J0pOBbI 00pa3 *U3HHU, OCO3HAHUE MOCIEJACTBUNA U
HENPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOIEHUS aJKOI0jsl, HAPKOTUKOB, KypEHHUs ),
HEOOXOJMMOCTH COOMIOJICHUS] MpaBuia 0O€30IacHOCTH IIpu  OOpalieHuH ¢
XUMUYECKUMHU BEIIECTBAMH B OBITY M peabHOU KU3HMU;

5) Tpy10BOI0 BOCIIMTAHMS:

MHTEPEC K MPAKTUUYECKOMY M3yUEHUIO Tpodeccuil u TpyJia pa3inyHOro poja,
YBaXEHUE K TPyAy U pe3yibTaTaM TPYAOBOW NEATEIBHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHUS MPEAMETHBIX 3HAHUW 1O XHMHUH, OCO3HAHHBIA BBHIOOP
WHIMBUYAIbHON TPAEKTOPUU MPOAOKEHUST 00pa3oBaHus C YYETOM JTMUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEN,
yCHEeMHON NpohecCUOHATBHON AeSTENbHOCTH U PAa3BUTHS HEOOXOJUMBIX YMEHHI,
TOTOBHOCTH aJalTUPOBATHCS B MPO(PECCUOHATBHON CPEAE;

6) 3K0J10rM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 1€JIeCO00pa3HOEe OTHOIICHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, MIOHMMAaHUE LIEHHOCTU 3JI0POBOIrO U
Oe3omacHOro o0pas3a KU3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(¢u3nyecKoMy M TICUXHYECKOMY 3/0pPOBbIO, OCO3HAHUE LEHHOCTU COOJIIOJICHUS
paBuJ O€30MaCHOTO MOBEECHUS MPU padOTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYyalHsIX,
YIPOXKAOIIKX 310POBBIO U )KU3HU JIFOAEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJy4aeMble MPU U3YYEHUU XUMHH, IS
penieHus 3a1a4, CBA3aHHbIX C OKPYKalOLEeW IPUPOIHON CPENOU, JIs ITOBBIICHHUS
YPOBHSL  3KOJOTHYECKOW  KYyJIbTYypbl, OCO3HaHHS TJ00AJIbHOIO  XapakrTepa
IKOJIOTHYECKUX MPOOJeM M IMyTed MX pEelIeHUs MOCPEICTBOM METOJ0B XHWMUH,
9KOJIOTMYECKOTO MBIIUICHUS, YMEHHSI PYKOBOJCTBOBATHCS MM B MO3HABATEIbHOM,
KOMMYHUKAaTUBHOMN U COLMAJIbHOM MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATBI

B cocraBe wMmeTanpeIMETHBIX pe3yJbTaTOB BBLACISAIOT 3HAYUMBIE IS
dbopMHpOBaHUA MHPOBO33PEHHS OOIEHAyYHbIE TMOHATUS (3aKOH, Teopus,
IOPUHIIUI, TUIIOTE3a, (PAaKT, CUCTeMa, MPOILECC, IKCIEPUMEHT U APYTOE.), KOTOPbIE
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAyYHbIX YYEOHBIX NpPEIMETax W MO3BOJISIOT Ha
OCHOBE 3HAaHUHM M3 3TUX MPEAMETOB (HOPMHPOBATH MPEACTABICHUE O LEJIOCTHOU



HAay4YHOUW KapTUHE MHUpA, U YHUBEpCAIbHbIE YueOHbIE ACHCTBUS (II03HABATEIIbHBIC,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIE), KOTOpbhle obOecrneunBaioT (OpMHUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHHMIO M OCYIIECTBICHUIO Y4EOHOU
NEeSATENbHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE y4eOHbIE 1eHCTBUS

ba3oBble Jjoruyeckue 1eicTBUA:

YMEHHUSI HKCIMOJb30BaTh MNPUEMBI JIOTMYECKOTO MBIIIJIEHUS IMPU OCBOCHUH
3HaHWI: PacKphIBaTh CMBICT XMMHUYECKUX MOHSTHH (BBIIETSATH UX XapaKTEepHbIC
MPU3HAKU, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMU TOHSTUSMH), UCIOJIb30BAThH
MOHATHS 711 OOBSICHEHUS OTJEIBHBIX ()AaKTOB M SBJICHHM, BEIOMPATh OCHOBAHUS U
KPUTEPHUH ISl KIACCH(PUKAIMA XUMHUYECKUX BEIIECTB M XUMHUYECKHX DPEaKIUH,
yCTaHABIMBATh MPUUMHHO-CIEACTBEHHBIE CBS3M MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTUUECKHE PACCYX ACHUS (MHIYKTUBHBIEC, JEAYKTHUBHBIC, 10 aHAJIOTHUH),
JieJaTh BHIBOJIBI M 3aKIIOUCHUSI;

YyMEHHUE TMPUMEHSITh B IPOIECCEe IMO3HAHUS TOHATUA (IpeAMETHhIE U
METanpeIMETHbIE), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIENN, UCIIOJIb3YEMBIE B XUMUH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMHUHU MOJIEJIbHBIC MPEACTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJ JJIEMEHTa), XUMHU4eckas (opMyna U ypaBHEHHUE
XUMHUUYECKON peakiy — MpU PelIeHUH YueOHO-TT03HABATEIbHBIX 3aJ1a4, C YYETOM
ATUX MOJEIBHBIX MPEJCTABICHUN BBISABIATh U XapaKTepU30BaTh CYIIIECTBEHHbIC
MPU3HAKH W3Y4aeMbIX O0BEKTOB — XUMUYECKUX BEIIECTB U XMMHYECKUX PEaKIUi,
BBISIBIISITh ~ OOLIME  3aKOHOMEPHOCTH, MPUYMHHO-CJICJACTBEHHBIE CBA3U U
MPOTUBOPEUMS B U3YyUaEMbIX MPOIECCAX U SBJICHUSIX.

Ba3oBble ucciaenoBareabcKue 1eHCTBUS:

YMEHHE HCIIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KAueCTBE MHCTPYMEHTA
MO3HAHWA, a TaKXKe€ B KadeCTBE OCHOBBI JUIsi (OPMHUPOBAHUS THUIOTE3bI TIO
IIPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMbBIX CYKJICHUN;

OpUOOpPETEeHNE ONbITa IO I[UIAHUPOBAHUIO, OPraHU3alMU W IPOBEICHUIO
YUYEHHYECKUX OKCIEpPUMEHTOB, YMEHHE HaONI0AaTh 3a XOJIOM Ipolecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €0 PE3yibTaT, GOpMYIUPOBATh 000OIICHHS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOIO OMbITA, UCCIEIOBAHUS, COCTABISATh OTUET
0 MpOJIeNIaHHOM padoTe.

Pabora ¢ uHpopmanmei:

yMEHUE BBIOMpATh, AHAIM3UPOBATHP W WHTEPIPETHPOBATH WHOOPMAIIHIO
Pa3IUYHBIX BUJOB U (HOPM MPECTABICHUS, MOJIYyIaeMyI0 U3 Pa3HBIX UCTOYHUKOB
(HayyHO-TIOMyJIIpHAsg JIUTEpaTypa XUMHUYECKOTO COJAEpPXKaHUs, CIPABOYHbIC
nocobusi, pecypcbl HMHTepHeTa), KpUTUUECKH OIIEHHWBATh MPOTHUBOPECUMUBYIO U
HEJIOCTOBEPHYIO HH(POPMAIIHIO;



YMEHHE MPUMEHSTh Pa3IUYHbIE METOJbl U 3aMpOChl MPU MOHMCKE M OTOOpE
uHGOpMAllMU U COOTBETCTBYIOUIMX JIA@HHBIX, HEOOXOJUMBIX Ul BBINOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3aJ]a4 ONMpPEIeIEHHOTO THUIIA, TPUOOPETEHUE OMBITA B
00JaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJOTHUM,
OBJIAJICHUE KYJbTYpOH aKTUBHOTO MCIOJb30BaHUS PA3IMUYHBIX OUCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO (OpMY IpeacTaBieHus HHPOPMAIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 33a4d HECIO0XXHBIMH CXEMaMH, JHarpaMmMaMu,
IpyruMu opmMamu rpaduKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh MW aHAJIM3UpOBaTh B IIpoliecce Y4YeOHOW U
UCCIIEJIOBATEIBCKOM NIEATEIHbHOCTH MH(YOPMAIMIO O BIUSHUHM MPOMBIILICHHOCTH,
CEJIbCKOI0 XO3SAKMCTBA W TPAHCIIOPTA HA COCTOSHUE OKPYXKAIOLIEW HPUPOIHOU
cpenpl.

KoMMyHUKaTHBHBbIEC YHHBEPCAJIbHbIC YYeOHbIEC 1eHCTBHSA:

yMEHHUsI 3aJlaBaTh BOINPOCH (B XoJe Juamora W (WiM) IUCKYCCHUHU) IO
CyllecTBY  0OcyxaaemMoil  Tembl, (OPMYJIUPOBATb CBOM  MPEJIOKEHUS
OTHOCHUTEJILHO BBIIIOJIHEHUS IPEIIOKEHHON 3a/1a4u;

YMEHHSI  MPEACTABIATh  IOJYYEHHbIE  PE3yJbTaTbl  IO3HABATEIbHOMN
NEeSATENbHOCTH B YCTHBIX W THMCBMEHHBIX TEKCTax; JeNaTh MpPe3eHTAIUI0
pe3yAbTAaTOB BBINOJHEHUS XUMHUYECKOTO HKCIIEpUMEHTa (JaOOpaTOPHOIO OIbITA,
71a00paTopHOI pabOTHI O KCCIIEI0BAHUIO CBOMCTB BEIIECTB, YU4EOHOTO IPOEKTA);

yMEHHsI Yy4eOHOTrO COTPYAHHYECTBA CO CBEPCTHHMKAaMH B COBMECTHOM
MIO3HABATEJIbHOM W MCCIEAOBATENbCKOW  JICSITENBHOCTH  IPU  PEUICHUHU
BO3HMKAIOLIMX NpPOOJEM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COTJIACOBaHUS
no3unuii (00cyxaeHusi, oOMEeH MHEHHSIMH, «MO3TOBbI€ IITYPMbD», KOOPAUHALIUSA
COBMECTHBIX JCHCTBUM, OIpENCICHHNE KPUTEPUEB 110 OLEHKE KadyecTBa
BBITNIOJIHEHHOMN pa0OThI U JpyTHE).

PerynsiTuBHBIE YHHBepcaJbHbIe Y4eOHbIe NeCTBHSA:

YMEHUE CaMOCTOSITENIbHO ONPENENsTh UENH JESITebHOCTH, IUIAaHUPOBATh,
OCYLIECTBJIATh, KOHTPOJIMPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO
JeSTEHHOCTD, BRIOMPATh Hanbosee d(pPeKTUBHBIC CITOCOOBI penieHusl y9eOHbIX U
MIO3HABATEIbHBIX 33J1a4, CaMOCTOATEJIbHO COCTaBJIATh WA KOPPEKTUPOBATH
IIPEIJIOKEHHBIM QJITOPUTM  JCHUCTBUUA IIPU  BBINOJHEHUU 3aJaHUN C Y4YETOM
NOJIYYEHHUS] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEUIECTBAX U PEaKLHUSX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOI'O pe3yjbTaTa 3asBICHHOW LIEJIW, YMEHUE
MCII0JIB30BAaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAracMbl€ B YCIOBUU 33JIaHUN.

NPEJMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX Pe3yNbTaTOB [0 OCBOCHHUIO 00s3aTEIbHOrO
COJIep)KaHus, YCTAHOBJIEHHOTO JaHHOW (¢eaepanbHOH pabouell MmporpamMMmon,
BBIJICJISIIOT: OCBOEHHBIE OOYYalOIIMMHCS HAay4YHbIE 3HAHUS, YMEHUS U CHOCOOBI



NeucTBUl, crnenupuUeckue Uil TPEAMETHOW oOmact  «XUMHS», BUIBI
JEATENbHOCTH 10  IIOJYYEHUIO HOBOIO  3HaHWSA, €ro  HHTEPIPETalNH,
peo0pa3zoBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYaIUsIX.

K xoHiy o0ydenus B 8 kjiacce rnpeaMeTHble pe3ysibTaThl HA 0230BOM YpOBHE

JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUYAIOIIUXCS YMEHUM:

e PacKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKHX IOHATHH: aTOM, MOJIEKYJa,
XUMHYECKUN JJIEMEHT, IMPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBasi J10J1s1 XMMUUYECKOTO 3JIEMEHTa B COSAMHEHUU, MOJISIPHBIA O0BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHE, COJIb, IEKTPOOTPULIATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XMMHUUYECKasi pPeakius, KiacCU(UKaIus peakluid: peakiuu
COCIMHEHUS, PEaKUUMU PAa3JIOKEHUs, pEaKUuyd 3aMELICHUs, peaKuuu
oOMe€Ha, 3K30- U SHJOTEPMUUYECKHE PEAKLIUH, TEIUIOBOM IP(EKT peakiuu,
SAIpO aTOMa, JJIEKTPOHHBIA CIIOM aroma, aToMHas OpOWTaNb, PaJANYC
aToOMa, XMMHMYECKasl CBs3b, MOJISIPHAS WM HENOJISIpHAs KOBAJCHTHAs CBS3b,
WOHHAs CBSA3b, MOH, KATUOH, aHUOH, PACTBOP, MAaccoBas JOJs BEIIECTBA
(mpolieHTHas! KOHILIEHTPAIKs) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHUX TOHATHUH U
MPUMEHATH ITU MOHITUA PU OMMCAHUU BEIIECTB U UX MPEBPAILLCHUN;

e HCIOJB30BaTh XHWMHUYECKYI) CHMBOJHMKY JUIsl COCTaBieHHS (opmyn
BEILIECTB ¥ YPABHEHUI XMMHUYECKUX PEAKIIUIA;

e OIpEIENsATh BaJIGHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHECHUSX,
CTENEHb  OKHUCIICHHS  DJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MIPUHAJIEKHOCTh BEILIECTB K ONPEACIEHHOMY KJIACCY COEAMHEHUH I10
dbopmynam, BHUJ XUMHUYECKOHW CBs3M (KOBAJIGHTHAas W WOHHAs) B
HEOPraHUYECKUX COCOUHEHHUSIX;

e packpeiBaTh cmbich Ilepuoguueckoro 3akona JI. WM. Mengeneesa:
JIEMOHCTPUPOBATh MOHUMAHUE NEPUOJUYECKOM 3aBUCHUMOCTH CBOWCTB
XUMHYECKUX DJIEMEHTOB OT MX IOJOXKEeHUs B llepuommueckon cucreme,
3aKOHOB COXPAaHEHHMS MacChl BELIECTB, IMOCTOSHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHAa ABOrapo;

e OINKCHIBATH W XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoit
CUCTEMBl XMMHMYECKUX DJJEMEHTOB: pAa3JIM4aThb TIOHATHS  «TJIABHAS
noarpymnma (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y, mansie u
OOJbIIME TEPHUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabmune «llepuonuueckass cuctema Xumudeckux odnemeHToB [, U.
MenpaeneeBay € YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHUS AaTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsij spa, 00Ilee YUCIO IEKTPOHOB
U pacnpeiesieHUue uxX 1Mo 3JIEKTPOHHBIM CIIOSIM);

KJIacCCU(PUIIMPOBATh XMMUYECKHE DJIEMEHTHI, HEOPraHWYECKHE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YMCIy M COCTaBy Y4YacTBYIOIIUX B peaKIUU
BEILECTB, N0 TEIIOBOMY 3D PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPK/Ias ONMUCAHUE TPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHHI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX Kau€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpaALlCHUN B
Pa3JIMYHBIX YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W MOJISIPHYIO  MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOro »JJIeMEeHTa 10 (dopmylie
COEJIMHEHHUSI, MACCOBYIO JIOJI0 BEUIECTBA B PACTBOPE, MPOBOJUThH PACUETHI
M0 YPaBHEHUIO XUMUYECKOWU pEaKIuu;

MIPUMEHSTh OCHOBHBIE OIEpPAlMM MBICIUTEIBHON NEATEIbHOCTH — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMaTH3aluI0, KiIacCHU(pHUKAIUIO,
BBISIBJICHUE TPUYUHHO-CJICACTBEHHBIX CBSI3€M — IS M3Yy4YEHUsS CBOMCTB
BEIIECTB U XUMHUYECKUX pEaKIHil, eCTeCTBEHHO-HAy4YHbIC€ METObI
MO3HAHUSA — HAONIOJCHHWE, W3MEpPEHUEe, MOJCIHPOBAHUE, SKCIECPUMEHT
(peasibHbBI U MBICIICHHBIN );

clenoBaTh ~ IpaBWJaM  [IOJb30BaHUA  XMMHYECKOM  NOCYyIOW U
7a00paToOpHBIM  O00OpYyJOBaHMEM, a TaKXKe IMpaBWIaM OOpaIlleHUs ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMU MO BBIIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB TIO TOJIYYEHUIO U COOUPAHHIO
ra3oo0pa3HbIX BeEIIeCTB (BOAOpOAA H KHUCJIOPOJa), MPUTOTOBIICHUIO
PacTBOPOB C OMNPEAECIEHHON MAaCcCOBOM JIOJIEM PACTBOPEHHOI'O BEIIECTBA,
IJIAaHUPOBATh W MPOBOJUTH  XUMHUYECKHE  OKCIHEPUMEHTHI MO
pacno3HaBaHHUIO PACTBOPOB HIEJIIOYEN U KUCIOT C MOMOILBI HHIUKATOPOB
(;makmyc, henondTanenH, METHIOPAHXK U JPYTHE).

K xoniry oOydenus B 9 Kjacce npeIMeTHbIE Pe3yJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y 00YHAOIIUXCSI YMEHHUIA:

pPacKpbIBaTh CMBIC OCHOBHBIX XWUMHUYECKHUX NOHATHW: XHMHUYECKHM
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJIO)KHO€ BEIIECTBO, BAJICHTHOCTb, JJIEKTPOOTPHULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peakiusi, XUMUYECKasi CBA3b, TEIJIOBOU 3 deKT
peakuud, MOJb, MOJSIpHBIH  00BEM,  pacTBOp,  AJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIMTHYECKAS] IUCCOLMALMUA, PEAKIHH HOHHOIO
oOMeHa, Karaiu3aTop, XHWMHYECKOe paBHOBecHe, oOOpaTUMble W



HEOOpaTUMbIE PEAKIUH, OKHCINTEIbHO-BOCCTAHOBUTEIBHBIC PEaKINH,
OKHUCJIMTENIb,  BOCCTAHOBMUTENIb,  OKHCJIEHHME W  BOCCTAaHOBJICHMUE,
aIIoTponusi, aM(pOTEepPHOCTh, XUMHUYECKasi CBsA3b (KOBAJIEHTHAs, MOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKas pemeTka, KOppo3Hs METaJIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOM pEaKUuu, MpPeaeiabHO JTOMyCTUMAs
xoHuenTpauus [1/IK Bemecrsa;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHU U
MIPUMEHSTh 3TU NOHATHA MPU ONMCAHUY BEIECTB U UX MPEBPALLICHUII;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJIS COCTaBlIeHUs (OpMyT
BEILIECTB U YPABHEHNN XMMHWYECKUX PEAKIIUM;

ONpENEIATh BaJICHTHOCTb U CTENEHb OKUCJIEHUS XUMUYECKHUX 2JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOTO COCTaBa, IPUHAIEKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJacCy CO€IMHEHUU 1o (opMmyiaM, BHUA XHUMHYECKOU
CBA3M (KOBAJCHTHAsl, MOHHAsA, MeETaJUIMUecKasi) B HEOPraHUYECKUX
COEJIMHEHHUSIX, 3apsi MOHA M0 XMMHUYECKOU (opMylie, XapaKkTep Cpelbl B
BOJIHBIX PAacTBOPAX HEOPraHUYECKUX COCAMHEHUMN, TUI KPUCTATIMYECKOU
PEIETKY KOHKPETHOTO BEUIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akona J[. WM. MennpeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHUE: OINUCHIBATh W XapaKTepHU30BaTh
tabnuunyto Gopmy lleproanyeckoil cuCTEMBbl XMMHUYECKHX SJIEMEHTOB:
paznuyaTh MOHATUSA «TJaBHasg moarpynma (A-rpynma)y U «mobodHas
noarpynna (b-rpynma)», manbie u OojblIMe MEPUOAbl, COOTHOCUTH
0003HayYeHusl, KOTOpblE HMEIOTCA B NEPUOJUYECKON Tabmuue, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB M 3apsii sAapa, oOOILIee YHCIO JJIEKTPOHOB U
pacrpezieieHue UX IO D3JEKTPOHHBIM CJIOSIM), OOBSACHATH 0OOLIMe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUHN B
npejaenax MajblX NMEepUOJOB U TNIABHBIX MOJATPYIIL C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(PUIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YUCIy U COCTaBy YYACTBYIOLIUMX B pPEaAKIUU
BEILIECTB, MO TEIIOBOMY 3(P(DEKTy, MO0 M3MEHEHHUIO CTEIEHEW OKHUCIICHUs
XUMHYECKHX DJIEMEHTOB);

XapaKTepU30BaTh (OMHUCHIBATH) OOIMME U CIENU(PUICCKUE XHUMHYCCKUE
CBOMCTBAa TIPOCTBIX U CJOXKHBIX BEILECTB, MOATBEPXKAAasi OMUCAHUE
IIpUMEpPaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHMX
XUMHUYECKUX PEaKIIUM;

COCTaBJIATb YPaBHEHUS JJIEKTPOJUTHUYECKON JHMCCOLUMALUU  KHCIIOT,
LIEJI0YEN U COJIEU, MOJIHBIE U COKPAILEHHBIE YPABHEHHUS PEAKLIIMI HOHHOTO



oOMEHa, ypaBHEHUS pEaKlWid, TMOATBEPKIAIOMNUX CYIIECTBOBAHUE
TF€HETUYECKOM CBSI3U MEXy BEUIECTBAMU PA3JIUYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTb OKHUCJIHMTEIbHO-BOCCTAHOBUTENIBHBIX —pEaKIUui
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOT0 OajlaHCa ATUX PEaKIIMii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOXXHOCTH MPOTEKAHUS XMMHUYECKHX MPEBpALICHU B pPa3IUYHBIX
YCIOBUSIX;

BBIUHCIIATh OTHOCHUTEJIbHYIO MOJIEKYJISIPHYIO H  MOJISIPHYIO — MacChl
BEILECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOr0 »3JIeMEHTa 10 (dopmyJie
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEUIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEaKIUu;

coONoaTh  MpaBuUjia  TOJIB30BAHUSA  XUMHMYECKOW  TMOCYAOW M|
7ab0opaTOpHbIM  O0OpYJOBaHMEM, a TaKXKe IMpaBuUiia oOOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSIMU 1O BBITOJHEHUIO
7a00pAaTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO U COOUpPaHUIO
ra3o00pa3HbIX BEIIEeCTB (AMMHAKa U YTJIEKUCIIOTO rasa);

NPOBOJUTh  pEaKUMH, MOATBEPXKIAIOIINE  KAYECTBEHHBI  COCTaB
Pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MyTEM XJIOpUJ-, OpOMU/I-,
noauI-, KapooHat-, ¢ocdar-, CUIHMKaT-, Ccyiab(dar-, THIPOKCUI-HOHBI,
KaTUOHBl AaMMOHHMSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIKE B
BOJIHBIX PaCTBOpPax HEOPraHMYECKUX BEILIECTB;

MPUMEHSTH OCHOBHBIE ONEpPALUUA MBICIUTEIBHON JI€ATEIbHOCTH — aHaJINU3
M CHHTE3, CpaBHEHHUE, OO0OOIEHHE, CHUCTEeMATU3aIlMI0, BBISIBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBSI3¢d — JIJIi U3YyYEHHUS CBOWMCTB BEILECTB U
XUMUYECKUX PEaKIUi, €CTECTBEHHO-HAy4YHbIE METOJbl IO3HAHUS —
HaOJIOICHUE, M3MEpPEHNe, MOJCIMPOBAHUE, JKCIEPUMEHT (peajbHBIM U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE
8 KIIACC

Ne
n/n

HaumenoBaHue pa3jie/ioB u
TeM MPOrpaMMBbl

KosanuecTBo yacos
JIeKTPOHHBIE (HM(POBHIE)

KoHnTpoibHbIe IIpakTHYeckue
o0pa3oBaTe/bHbIE PeCypChl

B
cero padoThI padoThI

Pasznea 1. IlepBoHayaibHbIe XUMHUYECKHE TIOHATHUS

1.1

1.2

Xumus — BaxkHas 00J1acTh
€CTECTBO3HAHUS U
MPAKTHYECKON JCSITeITbHOCTH
yeJoBeKa

BemecTBa 1 xuMudeckue
peakuuu

Htoro no pazneny

bubmnoreka [IOK
https://m.edsoo.ru/7f41837¢c

Pa3pnen 2. BaxkHeiiune npeacTaBuTe M HEOPraHMYECKUX BeLeCTB

2.1

2.2

23

24

Bosayx. Kucnopon. Ilonsarue
00 oxcumax

Bonopoa. Ilonsitue o kuciorax
U COJIIX

Bona. PactBopsl. [Tonsitue 06
OCHOBaHHUSIX

OCHOBHBIE KJIaCChI
HEOPraHUYECKUX COCAMHEHUN

Uroro no pazgeny

15 1 bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢
20
6 bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢
2 1 bubmnoreka [IOK
https://m.edsoo.ru/7f41837¢
5 1 | bubmuoreka [{OK
https://m.edsoo.ru/7f41837¢
1 1 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢
30

Pasnen 3. [lepuoanueckuii 3axon u [lepuoguveckasi cucrema xumnueckux 31eMeHToB /. . MenneneeBa. CTpoeHne aToMOB.

Xumuuyeckas ¢Bsizb. OKHCJIUTEIbHO-BOCCTAHOBHUTE/IbHbIE Pe€aKkIuu



[Iepronnueckuii 3aKOH U
[Iepuonnueckas cucrema

3.1
XUMHUYECKUX 3jiemeHToB J[. 1.
MenneneeBa. CtpoeHue atoma
XUMHYECKas CBS3b.

3.2 OKUCITUTENbHO-

BOCCTAHOBUTCIIbHBIC pCAKIITUN

Hroro no pasneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

15

68

bubmuoreka [{OK
https://m.edsoo.ru/7f41837¢

bubmuoreka [{OK
https://m.edsoo.ru/7f41837¢

bu6mmoreka [IOK
https://m.edsoo.ru/71f41837¢

bubmuoreka [{OK
https://m.edsoo.ru/71f41837¢




9 KUIACC

Ne i/

Pazgea 1.

1.1

1.2

1.3

HaumenoBaHue pa3ie/ioB U TeM
NMPOrpamMMbl

BemecTBo M XMUMHYECKHE PeAKIIUH
[ToBTOpeHue u yriayOneHue 3HaHUH
OCHOBHBIX Pa3/eyioB Kypca 8 Kilacca
OcCHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHUX
peakuui

DNEKTPOIUTHYECKAs] TUCCOLIUALIHU.
XUMHYECKUE PEAKIIUU B pacTBOPAX

Htoro no pazneny

Pazgea 2.

2.1

2.2

23

2.4

HemeTanabl 1 UX coeTUHEHUS

OO011as XapaKTepUCTHUKA XUMHUECKUX
aneMeHToB VIIA-rpynmnsl. ["anorenst

OO61mas xapakTepUCTHKa XUMUYECKUX
aneMeHToB VIA-rpynmsl. Cepa u eé
COEIMHEHUS

OO0m1as XxapaKTepUCTUKAa XUMHUYECKUX

aneMeHTOB VA-rpymisl. A30T, pochop u ux

COCINHEHUS

OO01ast XapaKTepUCTHKA XUMHUECKUX
aneMeHToB IVA-rpynmsl. Yriaepon u
KPEMHHI U UX COCTHHEHMS

Htoro no pazneny

KoanuecTBo 4acoB

Beero KonTpoJsbHbie

padoThI

5 1
4

8 1
17
4
6
7

8 1
25

IIpakTHYeckue
padoThI

JJIeKTPOHHbIE
(uu¢posbie)
o0pa3oBaTe/ibHbIE

pecypcbl

bu6mmorexa [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

Bbubnuoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

Bbubnuoreka [JOK
https://m.edsoo.ru/7f41a636

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636




Pa3gen 3. MeTa/sibl M UX COeTUHEHUS

3.1 OO0111e cBOMCTBA METAIIIIOB

32 Baxkueiinne MeTamisl U UX COSTUHEHUS

Htoro no pazneny

Pa3znen 4. Xumus u oxkpy:xaomas cpeaa

4.1 BemectBa 1 MaTepuaisl B ;KU3HU 4€JIOBEKA
Htoro no pazneny
Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I1O ITIPOTPAMME

16

20

68

bu6mmorexa [JOK
https://m.edsoo.ru/7f41a636

bu6mmorexa [JOK
https://m.edsoo.ru/7f41a636

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636







IHOYPOYHOE INTAHUPOBAHMUE
8 KIIACC

Tema ypoka

[Ipenmet xumuu. Poiap XuMuu B )KU3HU
yeJioBeka. Teja U BelecTsa

Ilonstue o METOJaxX IMO3HAaHWA B XUMHH

[Tpaktryeckast padora Ne 1 «IIpaBuia
paboThl B 1abopaTopuu U MPUEMBI
oOpareHus ¢ 1abopaTopHBIM
000opyT0BaHUEM

Yucteie BemecTBa 1 cMech. CriocoOsl
pa3aeneHus cMecen

[IpakTuyeckas paGora Ne 2
«Paznenenue cmeceit (Ha mpumepe
OUYMCTKU ITOBapEHHOM COJIN)»

ATOMEI U MOJICKYJIbI

XuMHu4decKre 3IEMEHTEI. 3HaKH
(CI/IMBOJ'ILI) XUMHNYCCKHX 3JICMCHTOB

HpOCTBIC H CJIOKHBIC BEIICCTBA

ATOMHO-MOJIEKYJISIPHOE yUEHHE

Koan4yecTBO 4acoB

Bcero

KonTtpoJubHsble
padoTbl

IIpakTH4eckue
padoThI

JlaTa
U3yYeHUS

DJIEeKTPOHHBIE
nu@poBbIe
o0pa3oBaTte/ibHbIE

pecypcbl

bubmuoreka [JOK
https://m.edsoo.ru/ff0d210c

bubnuoreka [JOK
https://m.edsoo.ru/ff0d227¢

bubnuoreka [JOK
https://m.edsoo.ru/ff0d23dc

bubnuoreka [JOK
https://m.edsoo.ru/ff0d26¢ca

but6mmoreka [{JOK
https://m.edsoo.ru/ff0d28c8

but6mmoreka [JOK
https://m.edsoo.ru/ff0d2a6¢

but6mmoreka [{JOK
https://m.edsoo.ru/ff0d2be8

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

but6mmoreka [{JOK
https://m.edsoo.ru/ff0d2d50




10

11

12

13

14

15

16

17

18

19

20

21

3aKOH MOCTOSHCTBA COCTABa BEILECTB.
Xumnueckas popmyna. BanreHTHOCTD
aTOMOB XMMHYECKHX 3JIEMEHTOB

OTHOCcHUTeNLHAsA aTOMHAas Macca.
OTHOCHUTENILHAS MOJICKYJISIpHAsd Macca

MaccoBas qoiIst XUMHYECKOTO
DJIEMEHTA B COEAUHEHUU

KomnuectBo BemecTsa. Moib.
MonsipHast macca

duznyeckrue 1 XUMUUECKHUE SIBICHUS.
XumMuueckas peaknu-d

[Ipu3Haky U yciioBUs NPOTEKAHUS
XUMHYECKUX PEaKIUi

3aKOH COXpaHEHUsI MacChl BEIIECTB.
XHWMHUYECKUE YPABHEHUS

BrrunciieHus Koau4ecTBa, MacChl
BEIIECTBA 10 YPABHEHUSIM XUMUYECKUX
peaxkuui

Knaccudukanmsi XuMHUUECKIX PEaKIHii
(coenuHeHwUs, pa3IoKEeHUS,
3aMeIIeHus, OOMEeHa)

M. B. JIoMOHOCOB — y4Y€HBIN-
sHIKIoneaucT. O000IIeHNE U
cHCTeMaTH3aIs 3HaHUH
Konrponsnas padora Nel mo reme
«BemiecTBa U XUMUYECKUE PEAKITHI

Bo3nyx — cMech razos. CocraB
Bo3ayxa. Kucnopog — snemeHr u

bubmoreka [JOK
https://m.edsoo.ru/ff0d2eae

but6mmoreka [JOK
https://m.edsoo.ru/ff0d323c

bubnuoreka [JOK
https://m.edsoo.ru/ff0d350c

bubmmoreka [JOK
https://m.edsoo.ru/ff0d5230

but6mmoreka [JOK
https://m.edsoo.ru/ff0d37fa

bubnuoreka [JOK
https://m.edsoo.ru/ff0d3al6

bubmoreka [JOK
https://m.edsoo.ru/ff0d3b88

but6mmoreka [JOK
https://m.edsoo.ru/ff0d5708

bubmuoreka [JOK
https://m.edsoo.ru/ff0d3{34

bubnuoreka [JOK
https://m.edsoo.ru/ff0d40c4

bubmorexa [JOK
https://m.edsoo.ru/ff0d4290

bubmuoreka [JOK
https://m.edsoo.ru/ff0d448e




22

23

24

25

26

27

28

29

30

31

npocroe BeuecTBo. O30H

duznyeckre 1 XUMHUUECKHE CBOIICTBA
KHCIIOpo/1a (peaKIMKi OKUCIICHHS,
ropenue). [lonsatue 06 oxcumax

CriocoOblI 1osTy4eHHs KHCI0po/ia B
71a00paTOPUH U MMPOMBIIIIICHHOCTH.
[Ipumenenue kuciopoaa

TemnnoBoit 3¢ ekt XumMuueckoit
peaKIyu, TIOHSITHE O
TEPMOXUMHUYECKOM yPaBHEHHH, 3K30- U
SHIOTEPMHUECKUX PEAKIIUIX

ToruuBo (HeTh, yroib U METaH).
3arps3HeHue BO3ayXxa, CIIOCOOBI €ro
MPEAOTBPAIICHUS

[IpakTuueckas pa6ora Ne 3 o Teme
«ITonyuenue u cobupanue KHCIOPOaa,
HU3y4YEHUE Er0 CBOMCTB)

Bonopoa — snemeHT 1 npocroe
BenecTBo. HaxoxaeHnue B nmpupoe
duznyeckue 1 XMMHUUECKHE CBOICTBA
Bonopoaa. [Ipumenenne Bogopoaa

TlonaTne o KUCIIOTaX U COIIX

CriocoOsI oTy4eHHs BOAOPOIa B
nabopaTopuu
[IpakTrueckas pabota Ne 4 o Teme

«Ilomyuenue u cobrpaHue BO0OpoOa,
U3yYEHHUE €ro CBOUCTB

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4614

bubnuoreka [JOK
https://m.edsoo.ru/ff0d497a

bubnuoreka [JOK
https://m.edsoo.ru/ff0d4790

bubmmoreka [JOK
https://m.edsoo.ru/ff0d4c4a

but6mmoreka [JOK
https://m.edsoo.ru/ff0d4ae2

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

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

bubmoreka [JOK
https://m.edsoo.ru/ff0d50d2

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

but6mmoreka [{JOK
https://m.edsoo.ru/ff0d4{42




32

33

34

35

36

37

38

39

40

41

42

ModsipHblii 00bEM Ta30B. 3aKOH
ABoraapo

Beruncnenus o6b€ma, KonuyecTna
BEIIIECTBA ra3a o ero U3BECTHOMY
KOJINYECTBY BEILECTBA WIIN 00BEMY

Brruncnenns o06EMOB ra3oB 1o
YPaBHEHHUIO PEaKIIMK Ha OCHOBE 3aKOHA
00BEMHBIX OTHOILIEHUHN I'a30B

dusznueckue 1 XUMUYECKHE CBOMCTBA
BOJBI

CocraB ocHoBauuii. [Tousrue 00
WHJIUKAaTOpax

Bopna xak pactBoputens. HacbilieHHbIE
Y HEHACHIIIICHHBIC PacTBOPHI. MaccoBas
JIOJISl BEIIECTBA B PACTBOPE

[IpakTuueckas pa6ora Ne 5 o teme
«ITpuroroBienue pacTBOPOB ¢
onpeAesEHHON MacCOBOM J101eH
PacTBOPEHHOTO BEIIECTBAY
KonTponbHas padora Ne2 o teme
«Kucnopoa. Bogopon. Boga»
Oxcupsl: cocTaB, KiaccupuKaius,

HOMEHKJIaTypa

[Tony4yeHnue u XuMHYECKHE CBOMCTBA
KHCIIOTHBIX, OCHOBHBIX U aM(pOTEPHBIX
OKCHJIOB

OcHoBaHus: cOCTaB, KJIacCU(pUKAIIHS,
HOMCHKJIATypa

bubmoreka [JOK
https://m.edsoo.ru/ff0d542¢

but6mmoreka [JOK
https://m.edsoo.ru/ff0d55a0

bubmuoreka [JOK
https://m.edsoo.ru/ff0d5708

bubnuoreka [JOK
https://m.edsoo.ru/ff0d587a

but6mmoreka [{JOK
https://m.edsoo.ru/ff0d59e2

bubmuoreka [JOK
https://m.edsoo.ru/ff0d5b40

bubnuoreka [JOK
https://m.edsoo.ru/ff0d5eba

bubmmoreka [JOK
https://m.edsoo.ru/ff0d6342

but6mmoreka [JOK
https://m.edsoo.ru/ff0d664¢e

bubmuoreka [JOK
https://m.edsoo.ru/ff0d664e

bubnuoreka [JOK
https://m.edsoo.ru/ff0d67ca




43

44

45

46

47

48

49

50

51

52

53

[TonyuyeHne U XMMUYECKUE CBOMCTBA
OCHOBAaHUI

Kucnotsr: cocras, knaccudukarus,
HOMEHKJIaTypa

[Tony4yenue u XuMHYECKHE CBOMCTBA
KHUCJIOT

Conu (cpenHue): HOMEHKIIATYpa,
CIOCOOBI MOTYYCHHUS, XUMUUECKUE
CBOMCTBa

IIpakTuyeckas pabora Ne 6. Pemenue
HKCHEPUMEHTANIBHBIX 33134 110 TeEMe
«OCHOBHBIE KJIaCChl HEOPraHMYECKUX
COCIMHECHUI

I'enetnueckas CBA3b MCXKAY KilacCaMu
HCOPTraHNYCCKUX COCJIMHEHU

O0001IeHre U cCUCTEMAaTU3ALINS 3HAHUI

KonTponbnas pabora Ne3 o Teme
"OCHOBHBIE KJIACChl HEOPTaHUYECKUX
COETMHEHMI"

[TepBbie mONBITKY KIacCUPUKAITTT
XUMUYECKUX 1eMeHTOB. [loHsaTHEe 0O
IPYIIAax CXOAHBIX AIEMEHTOB
[Tepronnueckuii 3aKOH U
[Tepuoanueckasi cucTeMa XMUMUYECKUX
anemenToB 1. . Menaeneena

[Iepuonsl, rpynmsl, MOATPYIIIIbI

bubmoreka [JOK
https://m.edsoo.ru/ff0d67ca

bubmuoreka [JOK
https://m.edsoo.ru/ff0dfee2

bubnuoreka [JOK
https://m.edsoo.ru/ff0dfee2

bubmmoreka [JOK
https://m.edso00.ru/00ad9474

but6mmoreka [{JOK
https://m.edso0.ru/00ad9b7c

bubmuoreka [JOK
https://m.edsoo.ru/00ad9a50

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2

bubmuoreka [JOK
https://m.edsoo.ru/00ad9ela

bubnuoreka [JOK
https://m.edsoo.ru/00ad9ffa

bubmmoreka [JOK
https://m.edsoo.ru/00ada52c

bubmorexa [JOK
https://m.edsoo.ru/00ada52c




54

55

56

57

58

59

60

61

62

63

64

Crpoenue atomoB. COCTaB aTOMHBIX
saep. M3oTonsl

CtpoeHue 3JIeKTPOHHBIX 000JI0UYEK
aTOMOB 3J1eMeHTOB [lepuoanueckoit
cuctemsl /. 1. MeHaeneeBa

XapakTepucTuka XUMHUYECKOTO
3JIEMEHTA TI0 €ro MOJI0KEHUIO B
[Tepuonuueckoint cucreme /1. U.
Menneneera

3navenue [leproauyeckoro 3akoHa ajst
pa3BuTHUA HAayKu U npaktuku. /. 1.
MenpeneeB — y4€HbIN, M1€1aror U
rpa)<IaHuH

PesepBHEIil ypok. O600IICHHE 1
CUCTEMAaTH3AIHsI 3HAHHIH /
Bcepoccuiickas mpoBepodHas pabota
KonTponbHas padora Ne4 o Teme
«Ctpoenne atoMa. XUMHUYECKasi CBS3bY
/ Becepoccwuiickasi mpoBepovHas padboTa
DIEKTPOOTPUIIATEILHOCTh AaTOMOB
XUMHUYECKHUX 3JIEMEHTOB

HMonnas xumuueckas CBsI3b

KoBanenTHas MoJisipHasd XUMHUUYCCKas
CBs3b

KoBanenTHas HCIOJIIpHAad XUMHUYCCKast
CBA3b

CTeneHb OKHCIICHUS

bubmoreka [JOK
https://m.edsoo.ru/00ada342

but6mmoreka [JOK
https://m.edsoo.ru/00ada6bc

bubmuoreka [JOK
https://m.edsoo.ru/00ada824

bubnuoreka [JOK
https://m.edsoo.ru/00ada96¢e

bubnuoreka [JOK
https://m.edsoo.ru/00adb33c¢

bubmmoreka [JOK
https://m.edso00.ru/00adb486

but6mmoreka [JOK
https://m.edsoo.ru/00adaab8

bubmuoreka [JOK
https://m.edsoo.ru/00adac34
bubmuoreka [JOK
https://m.edsoo.ru/00adaab8
bubnuoreka [JOK
https://m.edsoo.ru/00adaab8

bubmmoreka [JOK




65

66

67

68

OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIE
peakiuu

OKMCIINTEIIN ¥ BOCCTAaHOBUTEIIN

PezepBHblit ypok. O0001IeHNE U
CHCTeMaTH3alus 3HaHUH 10 TeMe
«Ctpoenue aroma. XUMHUYECKast CBSA3b»

PeseprubIil ypok. O6001eHNE 1
cUcTeMaTH3aIHs 3HAHUI

OBILEE KOJIMYECTBO YACOB 110
I[TPO'PAMME

68

https://m.edsoo.ru/00adae28

bubmoreka [JOK
https://m.edso00.ru/00adb076

but6mmoreka [JOK
https://m.edso00.ru/00adb076

but6mmoreka [JOK
https://m.edso00.ru/00ad9cb2

bubmuoreka [JOK
https://m.edsoo.ru/ff0d61c6




9 KUIACC

Ne
n/n

KoanuyecTBO 4acoB

Tema ypoka KonTtpoJubHsbie
Bcero
padoTshI

Ilepnonnueckuil 3aK0H.
[lepuoanueckas cucrtema
XUMHYECKHX 3y1eMeHToB []. 1.
Menneneesa

3aKOHOMEPHOCTH B U3MEHEHUU
CBOWMCTB XMMHYECKHUX JIEMEHTOB 1
TIEPBBIX TPEX MIEPUOIOB

Knaccu¢ukanus 1 HOMEHKIATypa

HEOPTraHUYECKUX BEIECTB !

Buap XuMHu4aecKkoii CBSI3HU U THITBI |
KPUCTAJUTMYECKUX PEHIETOK

Kontponbnas padora Nel no teme

«IloBTOpenue u yriayOiaeHue 3HaHUIA 1 1
OCHOBHBIX pa3liesIoB Kypca 8 Kiacca»

Knaccudukanus XuMHIeCKux 1

peaKkIuii o pa3IuYHBIM NMPU3HAKAM

IToHsATHE O CKOPOCTH XUMUYECKOU

peakuuu. [IoHATHE O TOMOT€HHBIX U 1

TCTCPOTCHHLBIX PCAKIUAX
ITousaTHe 0 XUMHUUECKOM PaBHOBCCHHU.

DaKTOpHbI, BIUAIOLIME HA CKOPOCTh 1
XUMHUYECKOHN peakluy U TOJ0KEHUE

IIpakTH4eckue
padoThI

JlaTa
U3yYeHUs

JJIeKTPOHHbIE
nu@poBbIe
o0pa3oBaTte/ibHbIE

pecypcbl

bubmuoreka [JOK
https://m.edsoo.ru/00adb59e

bubmuorexa [JOK
https://m.edsoo.ru/00adb6b6

bubmoreka [JOK
https://m.edsoo.ru/00adb7e2

but6mmoreka [{JOK
https://m.edsoo.ru/00adbac6

bubmoreka [JOK
https://m.edsoo.ru/00adbcb0

but6mmoreka [JOK
https://m.edsoo.ru/00adbe9a

bubmunoreka [JOK
https://m.edsoo.ru/00adc28c




10

11

12

13

14

15

16

17

18

19

XUMHUYCCKOTI'O paBHOBECUA

OKHCIUTENTBHO-BOCCTAHOBUTEIIbHBIE
peakuuu

Teopust 2IEKTPONIUTHIECKON
mucconpanuy. CuibHbIE U crlaOble
AIIEKTPOJIUTHI

HonHbIe ypaBHEHHsI peaKIUil

XHUMHYECKHE CBOMCTBA KUCJIOT U
OCHOBAaHUH B CBETE MPEACTABICHUI
00 2JIEKTPOIUTUYECKON JUCCOIHAIITN
XHUMHYECKHE CBOMCTBA COJICH B CBETE
MpeICTaBICHHA 00
ANEKTPOIUTUYECKON AUCCOLUALINT

[TonsaTHE 0 runpoNU3€e Conen

O00011IEHNE U CUCTEMATU3AIUS
3HAHUHU

[TpaxTrueckas padota Ne 1.
«Pemenune 3KCIepUMEHTATBHBIX
3a1a49»

Kontponbnas padota No2 o teme
«DJIEKTPOIUTUICCKAS TUCCOIIHAIIHS.
XHWMHUYECKUE PEaKIIMH B PACTBOPaX)»

OO0mmas xapakTepuCTHKa raJIOreHOB.
XUMHUYECKUE CBOMCTBA HA IPUMEPE
XJopa

Xnoposogopoa. ConsiHast KHCIIOTa,

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

bubnuoreka [JOK
https://m.edsoo.ru/00adcd68

bubnuoreka [JOK
https://m.edsoo.ru/00add448

bubmoreka [JOK
https://m.edsoo.ru/00add5d8

but6mmoreka [JOK
https://m.edsoo.ru/00add8b2

but6mmoreka [{JOK
https://m.edsoo.ru/00add9d4

but6mmoreka [JOK
https://m.edsoo.ru/00addd12

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

bubnuoreka [JOK
https://m.edsoo.ru/00addecO

bubmmoreka [JOK
https://m.edsoo.ru/00addfe2

bubmuoreka [JOK



20

21

22

23

24

25

26

27

28

XUMHUUYECKHE CBOMCTBA, IMOJyYECHUE,
MIPUMEHEHUE

[TpakTrueckas padota Ne 2 o Teme
«Ilonyuenue COISIHON KUCIIOTHI,
H3y4eHHUE €€ CBOUCTBY»

Beruncrienus no ypaBHEHHIM
XUMHUYECKHUX PEAKIIHH, eCITH OJMH U3
pEearecHTOB J1aH B H30BITKE

OO0m1as XxapaKTepUCTUKA JIEMEHTOB
VIA-rpynmsl

AnnotpornHsle MOAU(UKALIUY CEPBI.
Haxoxnenue cepbl 1 €€ coeIMHEHU I
B IIpUpoOJie. XUMUYECKHE CBOWCTBA
cepbl

CepoBonopon, CTpocHHE,
¢du3nyeckre 1 XUMHYECKHE CBOMCTBA
Oxkcuppl cepsl. CepHast KUCIIOTa,
bu3nyeckre 1 XMMUYECKHE CBOMCTBA,
IIPUMEHEHHE

XHUMHUYECKUE PEAKLIUH, JICKALLINE B
OCHOBE MPOMBIIIEHHOTO CIToco0a
MOJTYYEHUSI CEPHOM KUCIIOTBHI.
XUMHYECKOE 3arpsi3HEHUE
OKpPY>KaIOIIEH Cpelibl COETUHEHUSIMHU
cepsl

Brrunciienne MaccoBoil 1071 BbIXOAA
MPOAYKTA PEaKIUU

OO01ast XxapakTepUCTHKA 3JIEMEHTOB

https://m.edsoo.ru/00ade104

but6mmoreka [JOK
https://m.edsoo.ru/00ade348

bubmuoreka [JOK
https://m.edsoo.ru/00ade488

bubnuoreka [JOK
https://m.edsoo.ru/00ade64a

bubmmoreka [JOK
https://m.edsoo.ru/00ade64a

but6mmoreka [JOK
https://m.edsoo.ru/00ade802

bubmuoreka [JOK
https://m.edsoo.ru/00adea28

bubnuoreka [JOK
https://m.edsoo.ru/00adec8a

bubnuoreka [JOK
https://m.edsoo.ru/00adec8a

bubnuoreka [JOK




29

30

31

32

33

34

35

36

VA-rpynnsl. A30T, pacipocTpaHEHHE
B Iipupoae, puznveckue u
XUMUYECKHE CBOWCTBA

AMMHuak, ero pu3nveckue u
XMMHUYECKHE CBOMCTBA, MOJIy4YeHUE U
IIPUMEHEHNE

[TpakTrueckas padota Ne 3 o Teme
«ITomydenne aMmmuaka, U3y4eHue ero
CBOMCTB»

A3OTHas KHCIOTa, € Ppu3nueckue u
XUMUYECKHE CBOWCTBA

Hcnons3oBaHne HUTPATOB U COJIEU
aMMOHMSI B KAU€CTBE MUHEPATIbHBIX
yao00peHuii. XumMuueckoe
3arpA3HECHHUE OKPY KAIOIIEH Cpeibl
COEIMHEHUSIMU a30Ta

docop. Oxeun pochopa (V) u
docdopHas kuciora, pusndeckue u
XMMHYECKHE CBOMCTBA, MOJIYYEHUE

Hcnonws3oBanue dpocdatos B
Ka4yecTBE MUHEPAJIbHBIX Y100pEHUH.
3arpsi3HeHue NPUPOJTHON CpenIbl
docharamu

VYraepon, pacnpocTpaHeHNE B
npupoze, Gu3nYeckue U XUMHUECKUe
CBOMCTBA

Oxkcupipl yrieposaa, ux Gu3ndecKue u
XUMHUYECKHUE CBOMCTBA.

https://m.edsoo.ru/00adeeab

but6mmoreka [JOK
https://m.edso0.ru/00adf004

bubmuoreka [JOK
https://m.edsoo.ru/00adf180

bubnuoreka [JOK
https://m.edsoo.ru/00adf306

bubmmoreka [JOK
https://m.edsoo.ru/00adf518

bubmmoreka [JOK
https://m.edsoo.ru/00adf68a

but6mmoreka [{JOK
https://m.edsoo.ru/00adfc20

but6mmoreka [{OK
https://m.edsoo.ru/00adfd9c

bubnuoreka [JOK
https://m.edsoo.ru/00adfebe




37

38

39

40

41

42

43

44

DKosornyeckue npooIeMsl,
cBsA3aHHbIE C OKcuIoM yraepoza (IV)

VYrosnHag KUCI0Ta U €€ COJIn

[TpakTryeckas padora Ne 4 o Teme
"[lTonyueHune yriekucioro rasa.
KagecTBeHHas peakiys Ha KapOOHaT-

HOH

[lepBoHayanbHbBIE MOHATHUS 00
OpraHMYECKUX BEIIECTBAX KaK O
COEIMHEHUSX yTIepoaa

erMHI/Iﬁ Hn €ro COCANHCHUA

[TpaxTrueckas padota Ne 5. Permenue
AKCIIEPUMEHTAIIbHBIX 3aa4 110 TEME
«Baxneime HeMeTallIbl U UX
COCIUHCHUS

Kontponbnas padota Ne3 mo teme
«Bakgenime HeMeTaIbl U UX
COEIUHEHUS

OO0m1as XxapaKTepUCTUKAa XUMHUYECKUX
AJIEMEHTOB — METAJLIOB.
Mertannnaeckas cBs3b U
MeTaJUIM4ecKasl KpuCcTauIndecKas
pemérka. Pu3nveckue CBOMCTBA
METaJUIOB

XUMHUYECKHE CBOUCTBA METAJLIOB.

DJIEKTPOXUMUYECKUH PSIJT
HanpsHKEHUH METaJIOB

but6mmoreka [{JOK
https://m.edso00.ru/00ac006¢c

but6mmoreka [JOK
https://m.edsoo0.ru/00ac027¢e

but6mmoreka [JOK
https://m.edsoo.ru/00ac054¢e

but6mmoreka [JOK
https://m.edsoo.ru/00ae080a

but6mmoreka [JOK
https://m.edsoo.ru/00ae0bf2

bubmuoreka [JOK
https://m.edsoo.ru/00ae0e18

bubmuoreka [JOK
https://m.edsoo.ru/00ae103e

bubmuoreka [JOK
https://m.edsoo.ru/00ael 156




45

46

47

48

49

50

51

52

53

54

55

56

O61ue crocoObl MOTyYeHHS
MeTauioB. CiutaBel. BeiyuciieHust mo
YPAaBHEHUSAM XUMUYECKUX PEAKIIHM,
€CJIM O/INH U3 PEareHTOB COICPIKHUT
HpUMECH

IlousTue o KOppO31uHu MCTAJIJIOB

[llemouHple METaIIbI

Oxcupl ¥ THIPOKCHIBI HATPUS U
KaJIns

[Ienouno3eMeabHbIE METAIbI —
KaJBIUNA U MarHui

Baxxaelinme coeTMHEHUS KaJILIIUS

O060011IEHNE U CUCTEMATU3AIIUS
3HAaHUHU

JKEcTkoCTh BOJBI U CIOCOOKI €8
yCTpaHEeHUs

[TpakTuyeckas pabora Ne 6 o Teme
"YKécTKkoCTh BOJBI U METO/BI €€
ycTpaHeHus"

AJTIOMUHAN

AMpoTepHbIe CBOICTBA OKCHJIA U
THJIPOKCUAA

Keneso

bubmoreka [JOK
https://m.edsoo.ru/00ael156

bubnuoreka [JOK
https://m.edsoo.ru/00ael1278

bubnuoreka [JOK
https://m.edsoo.ru/00ae14b2
bubnuoreka [JOK
https://m.edsoo.ru/00ae14b2
bubmmoreka [JOK
https://m.edsoo.ru/00aecl5e8

but6mmoreka [{JOK
https://m.edsoo.ru/00aecl5e8

bubnuoreka [JOK
https://m.edsoo.ru/00ac1886

bubmoreka [JOK
https://m.edsoo.ru/00aelae8

bubmmoreka [JOK
https://m.edsoo.ru/00aelc64

bubmoreka [JOK
https://m.edsoo.ru/00aclc64

but6mmoreka [{JOK
https://m.edso0.ru/00ac1d86




57

58

59

60

61

62

63

64

65

66

67

OKcuabl, THAPOKCUIBI U COJM JKele3a
(IT) u xxene3a (III)

O000111eHNE U CUCTEMATU3ALMS
3HAHUU

[TpaxTuueckas padborta Ne 7. Pemenue
AKCIIEPUMEHTAJIbHBIX 33724 110 TeME
«Baxneinme MeTalIbl B UX
COEIMHEHU

Brruucienust mo ypaBHeHUSIM
XUMUYECKHUX PEaKIUid, €CIU OJIUH U3
PEareHToB JIaH B U30BITKE HITU
COZIEPKUT pUMecH. Beruncienns
MacCOBOM J0JM BbIXOJa NPOAYKTa
peakuuu

O0001IEeHNE U CUCTEMATH3ALA
3HAHUHI

Konrponsnas padora Ne4 o reme
«Baxkaeume MeTalIbl 1 UX
COCIMHCHUS

BemectBa u MaTcepHraJibl B
MMOBCEIHEBHOM KU3HU YeJIOBEKA

XUMHYECKOE 3arpsi3HEHNE
OKpYXKaroIIeH Cpebl
Ponb xumuu B pereHun
HKOJIOTHUECKUX MPOoOIeM

PezepaHublii ypok. O00011eHue 1
CHCTeMaTH3alus 3HaHUH

PesepBHbIil ypok. O60011eHIE 1

bubmoreka [JOK
https://m.edsoo.ru/00ae35e6

bubnuoreka [JOK
https://m.edsoo.ru/00ae3de8

bubnuoreka [JOK
https://m.edsoo.ru/00ael1750

but6mmoreka [JOK
https://m.edsoo.ru/00ae3{50

bubnuoreka [JOK
https://m.edsoo.ru/00ae4270

bubmmoreka [JOK
https://m.edsoo.ru/00ae4270

but6mmoreka [JOK
https://m.edsoo.ru/00ae0d0a

bubmuoreka [JOK




cUCTeMaTu3alus 3HaHu!
PesepBHbIil ypok. O6001eHIE 1
CUCTEMAaTH3alus 3HaHU!

OBIIEE KOJIMYECTBO YACOB I10
I[TPO'PAMME

68

68

https://m.edsoo.ru/00adb33c¢

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2







ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJILHON IPOT'PAMMBI

8 KVIACC

Kon
MPOBEPSIEMOT 0
pe3yabTara

1

1.1

1.2

1.3

1.4

1.5

1.6

1.7

IIpoBepsieMble NpeAMeTHBIE Pe3YJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMBbI OCHOBHOI'0 00111er0 00pa30BaHMs

Ilo Teme: ((HepBOHa‘IaJ'IBHBIC XHUMHUYCCKUC ITOHATH)

pPacKpeIBaTh CMBIC]T OCHOBHBIX XHUMHYCCKHX ITOHSATHH: aTOM,
MOJIEKYyJa, XUMHUYECKUH JIIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, CMeCh (OJHOPOJHAs W HEOJAHOPOJHAs), BaJICHTHOCTD,
OTHOCUTCJIIbHAsA AaTOMHaAsA WU MOHeKy.HSIpHaSI Macca, KOJIHMYECTBO
BEIIECTBA, MOJIb, MOJIAPHAs Macca, MaccoBas JOJSI XHMHYECKOTO
JJIEMEHTa B COCIMHEHUHU, MOJISIPHBIM OOBEM, XMMHYECKas peakius,
KIacCU(pUKAKS ~ PEAKIUi:  peaklud  COCTUHCHHS,  PCaKIUU
pa3NOKEHUs, peaKklUyd 3aMElICHHs, peakiuu OoOMeHa, OK30- U
SHJOTEPMHUUYECKHE PEaKIMH, TEIUIOBOM 3(P(dEeKT peakiuu, pacTBOp,
MaccoBast J10J1sl BelIecTBa (MPOLEHTHAsI KOHILIEHTPALKs) B paCTBOpPE
WLTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMMHYECKHX MOHATUH U
HpI/IMCHﬂTI) O9TU IIOHATUSA HpI/I OIIMCAaHHNU BCIICCTB U UX HpeBpaHIeHHfI
WCTIOJb30BAaTh XMUMHUYECKYI0 CHMBOIIMKY JJISi COCTaBJICHUS (HOopMyT
BCIIIECTB M YPABHEHHUI XUMUYCCKUX PEAKITH

pacKpbIBaTh  CMBICI  3aKOHOB  COXPAaHCHHS MacChl  BEIICCTB,

IIOCTOAHCTBA COCTaBda, ATOMHO-MOJICKYJIAPHOIO Y4YCHHA, 3daKOHa

ABoraapo

ONpENeNATh  BAJICHTHOCTh AaTOMOB  DJJIEMEHTOB B  OWHApHBIX
COCANHCHUAX

Kiaccu(UIuUpoBaTh XUMHYECKHE peakiuu (10 YHCIy U COCTaBy
YYaCTBYIOIINX B PEAKIIMH BEIICCTB, IO TEITIOBOMY (D deKTy)

BBIYUCIIATh OTHOCUTEIBHYIO MOJEKYJSAPHYIO U MOJSPHYIO MAacChl

BCIICCTB



1.8

1.9

1.10

2.1

2.2

23

24

2.5

2.6

2.7

3.1

BBIYUCIIATH MACCOBYIO JOJJIO XHMHUYCCKOTO 3JJICMCHTA II0 (bopMyne

COCIIMHEHMS,
BBIUUCIIATH MAaCCOBYIO JOJIIO BEILIECTBA B PACTBOPE

MPUMEHSITh €CTECTBEHHOHAYUYHBIE METOJbI TIO3HAHMS — HAOIIO/ICHUE,
W3MEpEHUe,  MOJCIUPOBAHME,  OSKCIIEPUMEHT  (peaylbHbIl U

MBICJICHHBIN )
ITo Teme: «BaxHenmue npeacTaBUTENIM HEOPraHUYECKUX BEILIECTB)

PaCKpbIBATb CMBICII OCHOBHBIX XHMHUYCCKHX MOHSITHH: OKCH I,

KHCJI10Ta, OCHOBAaHUEC, COJIb

ONpCaACIATL MNPHUHAMJIC)KHOCTh BCUICCTB K OHpCI[GJ'IéHHOMy KJ1aCcCy

coenuHeHui o popMyam
KJ1accu(UIUPOBaTh HEOPTAHUYECKUE BEIIECTBA

XapakTepu30BaTh (OMUCHIBATH) OOIME XMMHYECKHE CBOWCTBA
BCIICCTB PA3JIMYHBIX KJIIACCOB, IMOATBCPXKAAsA OIMMUCAHUC IMPUMCPAMU

MOJIEKYJISIPHBIX YpaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUil

IIPOrHO3UPOBATH CBOMCTBaA BCIIECTB B 3aBUCHMMOCTH OT HX
KauCCTBCHHOI'O COCTaBa, BO3MOXHOCTU IIPOTCKAHUA XHUMUUCCKHUX

MIPEBPALECHUI B PA3TUYHBIX YCIOBUAX

CIeOBAaTh IpaBHJIAM IIOJIB30BAHUSA XUMHUYECKOM TOCYIOM H
1a00paTOpHBIM 000pYJOBaHHEM, a TaKXKe MpaBUiIaM OOpaILIeHUs C
BELIECTBAMU B COOTBETCTBUU C HUHCTPYKUUSMU IO BBINOJIHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJIYYEHHUIO M COOMpPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOPOAA U KHCIOPOJAA), MPUTOTOBICHUIO
pacTBOpOB € ONPEACIEHHOM MacCOBOW JOJIEM PacTBOPEHHOIO
BEIIECTBA, INIAHUPOBATH U MPOBOJUTH XMMHUYECKHUE SKCIIEPUMEHTBHI 110
pacno3HaBaHUI pPACTBOPOB WIEJIOYEH M KHUCIOT € IOMOUIBIO
WH/IUKATOPOB (JTaKMYC, (heHoNIPTaIeHH, METHIIOPAHXK H JAPYTHUE)
MPOBOAUTH PacU€Thl 110 YPaBHEHUIO XUMUYECKOI peakiuu

ITo Teme: «llepuomuyeckuii 3akoH u Ilepuommueckas cucrema
xumuueckux snemeHTtoB Jl. M. MennpeneeBa. CTpoeHue aTOMOB.
Xumnyeckas cBsi3b. OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKLIUID)
PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IMOHATHH: AIpO aToMa,

9JICKTPOHHBIA CIIOH aroMma, aTroMHas OpOWTalb, paauyC arToMma,

XUMHYCCKad CBA3b, IOJIKIpHAd W HCIOJISIpHAsd KOBAJCHTHAA CBA3b,
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Kon
NpoBepsieMoro
pe3yJbTara

1

1.1

QJICKTPOOTPULATCIIBHOCTb, HWOHHAA CBA3b, HOH, KA4THOH, 4HUWOH,

CTCIICHb OKHCJICHHUA
KJIaCCI/I(bI/H_[I/IpOBaTB XUMHNYCCKUC DJICMCHTHI

OIMCHIBATh M XapaKTepu3oBaTh TabnuuHyio ¢opmy [lepuoandeckoit
CHCTEMBbl XMMUYECKHMX DJEMEHTOB: pa3iuyaTh IOHATUS «IJIABHAs
noarpynmna (Arpynma)» u  «mobounas mnoxarpymma (brpymma)y,

«MaJibie» U «OO0JIBIIHE) NEprUOAbI

packpeiBaTh cMmbich Ilepmoamueckoro 3akona J[.M. MeHnneneena:
JEMOHCTPHUPOBATh MOHUMAHHUE TIEPUOIUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYCCKHUX DJJICMCHTOB OT HX IIOJOXKCHHSA B Hepnoanqecxoﬁ

CHUCTCMC

COOTHOCUTh  00O3Hau€HHUs, KOTOpble HUMEITCI B  Talnuue
«llepuoguyeckass  cucreMa  XUMHUYECKMX  dyeMeHtoB  JI.M.
MeHieneeBa» C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XMMHUYECKHX D3JIEMEHTOB (COCTaB M 3apsaf siapa, oOllee YuciIo

QJICKTPOHOB U PACHPCACICHUEC UX IO SJICKTPOHHBIM CJ'IOSIM)

OIIPCACIIATH CTCIICHb OKHUCJICHHUA JJICMCHTOB B 6I/IH8.pHBIX

COCTUHEHUIX

OMpEeNEeNsATh BUJ XUMHUYECKOM CBsi3U (KOBaJE€HTHAs W HMOHHAs) B

HCOPraHN4YCCKUX COCANHCHUAX

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

IIo Teme: «BGH_IGCTBO U XUMHUYCCKasA pCakuus»

PacKphIBaTh CMBICI OCHOBHBIX XHMHWYECKUX IIOHSITUH: PacTBOp,
3JIEKTPOJUTHI, HEJICKTPOJIHTHI, AJIEKTPOIUTUYECKAsT JUCCOLMALIMS,
peakuMu MOHHOTO OOMEHa, KaTalu3aTop, XMMHYECKOe paBHOBECHE,
oOpaTuMble u HeoOpaTHMbIe peakuuu,
OKHCJIUTEILHOBOCCTAHOBUTEIIHHBIC peakuuu, OKHUCJIUTEID,
BOCCTAHOBUTEIIb, OKHUCJIEHHWE W BOCCTAaHOBJICHHE, AJUIOTPOIMS,
aMm(pOTepHOCTh,  XUMHUYECKas  CBs3b  (KOBaJICHTHAs, HWOHHAas,

MeTaJlsIn4yecKas), KpUCTaJJIM4ecKass pemérka, CIUIaBbl, CKOPOCTh
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24

2.5

3.1

3.2

XUMHUYECKOU peaknuun

HWIUIIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XHMHYCECKHUX MMOHATHH H

NPUMCHATH 3TU MMOHATHUA IPU OIIMCAHUU BCIICCTB U UX HpeBpaH_[CHI/II\/'I

COCTAaBJIATL YPAaBHCHUA BHGKTpOHHTH‘ICCKOﬁ Jucconmanm KHCIIOT,
IIET0YEe W COJICH, TMOJHBIE M COKpalIEHHBIE YPABHEHHS PEaKLMil

HOHHOr0 00OMeHa

PaCKpbhIBaATh CYHIHOCTH OKHCIWUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKLII/Iﬁ

MOCPEICTBOM COCTABJICHUS 3JICKTPOHHOTO OaJlaHCca STHX peaKkuit
MIPOBOAUTH PacU€Thl 110 YPAaBHEHUIO XUMUYECKOI peakiuu

Ilo temam: «Hemeramnel u ux COCIUHCHUA» U «MeTamiel 1 HBX

COCIUHCHMUI»

XapaKTEepPU30BaTh (OMUCHIBATH) 00MINE U CICITU(PUIECCKIE XUMHIECKUE
CBOMCTBA MMPOCTBIX MW CJIOKHBIX BCHICCTB, MOATBCPIKIAasA OIHNCAHUC
MpUMEPaMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHHI COOTBETCTBYIOIIMX

XUMHYECKUX PEAKIUI

COCTAaBJIATbL YPAaBHCHUA peaKHHﬁ, MNOATBCPKAAOIUX CYHICCTBOBAHUC

TCHETUYECKOM CBS3H MCXKIY BCHICCTBAMU PA3JIMYHBIX KJIIACCOB

IIPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHHA,
BO3MOXHOCTH NPOTCKAHHUA XHUMHUUYCCKUX HpeBpaH_IeHI/Iﬁ B Pa3JIMYHbIX

YCIIOBUSX

CIeOBAaTh IpaBHJIAM IIOJIB30BAHUSA XUMHUYECKOM TOCYIOM H
1a00paTOpHBIM 000pYJOBaHHEM, a TaKXKe IpaBUiIaM OOpalIeHUs C
BELIECTBAMU B COOTBETCTBUM C HUHCTPYKLUUSMU IO BBINOJIHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJIYYEHHUIO M COOMpPAHUIO
ra3o00pa3HbIX BEIIECTB (AMMMAaKa U YTIIEKHUCIIOro ra3a)

MPOBOAUTh PEAKIMH, MOATBEPXKAAIOIINE KAYECTBEHHBIH COCTaB
pPa3IMYHBIX BELIECTB: pPAclO3HABATh ONBITHBIM IYTEM XJIOpUA-,
Opomua, wommn, KapOoHat, (¢ocdar, cwimkar, cyibdar,
TUIPOKCUINOHBI, KaTHOHBl aMMOHHS, MOHBI M3yYEHHBIX METaJIOB,
MPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMUECKUX BEIIECTB

ITo Teme: «XuMUs U OKpYIKaOILIAsL Cpeay

pacKpblBaTh CMBICI  OCHOBHBIX XxuMmuueckux nonarui: ITIK
BEIIECTBA; KOPPO3Hs METAIUIOB

INPUMCHATL OCHOBHLIC OIICpanuu MBICITUTEIbHOMN JACATCIIBHOCTH —



aHaIM3 W CHHTE3, CpaBHEHHE, OO0O0OIIeHNe, CHCTeMAaTHU3alINIO,
BBISIBIICHUE TMPUYUHHO-CICJACTBEHHBIX CBSI3€M — JUISI  HM3yYCHHS
CBOMCTB BEIIECTB M XHUMHUYECKHX pEaKIUW; €CTEeCTBEHHOHAYUYHBIC
METOJIbI TIO3HAHUS — HAONIOJICHWE, H3MEpPEHUE, MOJCITUPOBAHUE,

9KCHEPUMEHT (peasIbHbI U MBICIICHHBIH )
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IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

[TepBoHayanbHBIE XUMUYECKUE TTOHSATUS

IIpenmer xumuu. Ponp XMMHUM B KU3HU 4YelIOBEKa. XUMHA B CUCTEME HayK.
Tena u BemectBa. PU3MYECKUE CBOWCTBA BEHIECTB. ATPEraTHOE COCTOSIHUE

BCIICCTB

ITonsarue o MCTOAaX IIO3HAHUA B XUMHH. Yucteie BCIICCTBA U CMCCH. CnocoObl

pas3aeneHus cMmecen

ATOMBI © MOJICKYJIBI. Xumuueckne d3aeMeHThl. CHMBOJBI  XUMHYECKHX

JJICMCHTOB. HpOCTLIe U CJIOKHBIC BCIICCTBA. ATOMHO-MOJ’ICKyanHOG YUCHUC

XuMuueckas q)opMyna. BanenTHOCT, aTOMOB XMMHMYECKHMX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocTraBa BCIICCTB. OtHocHuTenpHasA aToOMHasda Macca.
OTHOCHUTENLHAA MOJICKYJISIpHAdg Macca. MaccoBas 707151 XMMHUUYECKOT0 3JIEMEHTA

B COCAUMHCHUU

KomnnuectBo BemectBa. Monb. MossipHass Macca. B3auMoCBSI3b KOJIMYECTBA,
Macchl W 4YHCIa CTPYKTYPHBIX €IWHUI] BemiecTBa. Pacuérel mo dopmyrnam

XUMHWYCCKUX COCILI/IHGHI/Iﬁ

DU3NYECKUE U XUMHUYECKHUE SIBIICHUSA. XUMUYECKas peakuus U €€ MPHU3HAKU.
3aK0H COXpAaHEHHS MacChl BEIIECTB. XUMHUECKUe ypaBHeHus. Kinaccuduxarus

XUMHUYECKHUX PEaKIHi (COeTMHEHUS, Pa3TI0KEHUs, 3aMEIICHUs, 00MEHA)

XHUMHUUYECKUH HKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOW MOCYO0U, C IPaBUIIAMHU
pabotel B Jaboparopuu U TpuéMamMu oOpaimieHuss ¢ J1abopaTOpHBIM
o0opysoBaHHEM, H3y4Ye€HHE U OMUCaHue (QHU3UUIECKUX CBOMCTB 00pa3IoB
HEOPTraHWYECKHX BEIIECTB, HaOmofeHue (Qu3ndeckux (TUIaBJICHUE BOCKa,
TasHHUE JIbJIa, PACTUPAHHUE caxapa B CTyIKe, KUIIEHUE U KOHJEHCAIUs BOJIbI) U
XUMHYECKHX  (TOpeHHe CBeYd, [pOKAJIMBaHWE MEIHOM  MPOBOJIOKH,
B3aMMOJICHICTBHE MeJa C KHUCJIOTOW) SIBJICHWN, HAONIOEHHWE W OMUCAHHE
IPU3HAKOB TMPOTEKaHHWsS XUMHUYECKHUX peakuuid (pa3jioxeHHe caxapa,
B3aMMOJICHICTBHE CEPHOW KHUCIOTBI C XJOPHAOM Oapus, pa3iokKeHHE
ruapokcuaa meau(Il) mpu HarpeBaHuu, B3aMMOJICHCTBHE Kejie3a ¢ PACTBOPOM

conu meau(1l), m3ydenue crocoOoB pa3aeneHus: cMeceit (C MOMOIIbI0 MarHUTA,
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29

¢uibTpOBaHMEe, BBINAPUBAHHUE, NUCTHUIALUA, Xpomarorpadus), MpoBeaeHUe
OYHUCTKH MTOBAPEHHOH COJIM, HAOIIOICHUE U OMTUCAHNE PE3yJIbTaTOB POBEICHUS
OMbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHMsI MAacChl, CO3JaHME Mojelei

MOJIEKYJT (IIIapOCTEPIKHEBBIX )
Baxneimue npeacTaBUTEIN HEOPraHUYECKUX BELIECTB

Bo3nyx — cmech razos. CocraB Bozayxa. Kuciopon — ayeMeHT M mpocToe
BeulecTBo. HaxoxneHue kuciopona B mpupone, GpU3Mdeckue U XUMHUYECKHE
cBoiictBa (peakiuu ropenus). Oxcunsl. [Ipumenenue kucnmopona. CrocoOs
MOJly4YeHHUsl KHUCJIOopoJa B JabopaTopuud M NpOMBINIIEHHOCTH. KpyroBopot

Kuciopoa B npupojae. O30H — amioTponHas MoaAU(PUKAI KHCIOpoaa

TennoBoil >3 PekT XUMUUECKOH peaklui, TEePMOXUMUYECKHE YPABHEHUS, 3K30-
U DHIOTEpPMUYECKUE PeaKkK. TOIUINBO: yroib U METaH. 3arpsi3HEHUE BO3/AyXa,

yCUJIeHHE TapHUKOBOT0 3¢ ekTa, pazpylieHne 030HOBOTO €05

Bonopon — snemeHT u mpoctoe BemecTBO. Haxoxknenue BoAopoaa B MPHPOIE,
busznyeckre MW XUMHUYECKHUE CBOWCTBA, NPUMEHEHHE, CIIOCOOBI TMOYUYCHHUS.

Kucnotsl u conmu
MonspHbiii 00bEM ra3oB. Pacy€Thl Mo XMMUYECKUM ypaBHEHUSIM

®dusznyeckue CcBoWcTBA BOAbl. Boga kak  pacTBopuTenb. PacTBOpBHI.
Haceolennbie 1 HEHACHILLIEHHBIE PACTBOPBL. PacTBOPHUMOCTH BEILIECTB B BOJIE.
MaccoBass 107 BelIeCTBA B pacTBope. XHUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B MpuUpoOJie M B KU3HU uenoBeka. Kpyrosopor
BOABI B TpUpOJE. 3arps3HEHHe NpHUPOAHBIX BoA. OxpaHa U OYHMCTKA
MPUPOIHBIX BOJ

Knaccudpukanus Heopranmueckux coeaunenuid. Oxcuapl. Kimaccuduxamms
OKCHJIOB:  coJieoOpa3yromie (OCHOBHBIC, KHCJIOTHbIE, aM(OTepHbIE) U
HeconeoOpa3yromue. Homenknarypa okcumoB. Dusnueckne U XUMHYECKHE

cBoiicTBa OKCUAOB. [lomyueHne okcuaoB

OcHoBanus. Knaccudukanuss ocHoBaHMM: 1IENOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHknarypa ocHoBaHui. PU3NYECKUE U XUMUYECKUE CBOMCTBA
ocHoBaHuil. [lomydyenune ocHOBaHMM

Kucnorel. Knaccudukanus kucnor. Homenkmatypa kucnor. dusndeckue u
XMMHYECKHE CBOWMCTBAa KHMCIOT. Pan aktuBHoctu MerawuioB H.H. bekerosa.
[Tonyuenune kucior

Comu. Homenknarypa coneil. ®@usznueckue M XMMHUYECKHE CBOMCTBA COJIEH.

[Tonydenue coneit
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I'eneTndyeckas CBs3b MCKAY KJIaCCaMH HEOPTraHNYCCKUX COCJIMHEHU I

XUMHYECKUH  DKCIIEPUMEHT: KAayeCTBEHHOE ONpPENEJICHUE  COACpPKaHUS
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHE, cOOMpaHue, paclo3HaBaHHE M H3YyUYECHUE
CBOICTB KHCJIOpOJa, HAOMIOEHHE B3aUMOACHCTBUS BEIIECTB C KUCIOPOJOM H
YCJIOBHSI BO3HUKHOBEHUSI U MPEKpalleHUs] TOpeHUs (1MoxKapa), 03HAKOMIICHHE C
oOpa3laMu OKCHJIOB U ONHMCAaHME WX CBOMCTB, MOJNy4YeHHE, cOOUpaHHe,
pacno3HaBaHME M M3Y4YEHHE CBOWCTB BOAOpOJa (TOpEHHUE), B3aUMOJEHCTBUE
Bozopoaa ¢ okcugom mMeau(Il) (BO3aMOXKXHO HCIIOIB30BaHKUE BUICOMATEPHATIOB),
HaOrosleHue OO0paslloB BEIIECTB KOJMYECTBOM 1 MOJb, HCCIEIOBaHUE
OCOOCHHOCTEl pacTBOPEHHs BELIECTB C PA3IUYHOW PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHON MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBa, B3aUMOJACWCTBHE BOJbI C MeTa/llaMd (HATPUEM M KaJbI[EM)
(BO3MOKHO HCIIOJIb30BaHHE BHJCOMATEpHANIOB), OINpPEACICHUE pPAacTBOPOB
KUCJIOT W IIEJOYe C TOMOIIBI0 HHIMKATOPOB, HCCIEIOBaHHE OOpa3IoB
HEOPraHMYECKUX BEIIECTB PA3UYHBIX KJIACCOB, HAOIIOACHUE H3MEHEHUS
OKpacCKM HHJMKaTOpPOB B pPAacTBOpPAaX KHCIOT M IIEJIOYEH, H3ydeHue
B3aumojeiictBusi okcuga meau(ll) ¢ pacTBopoM cepHOW KHUCIOTBI, KUCIOT C
METaJJITaMH, PeaKIMi HEUTpaIM3aliy, OJTy4YeHHE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOIO0 METaula JApPYyTMM M3 pacTBOpa COJIM, pELICHUE
SKCHEPUMEHTAIBHBIX 3a7ad Mo TeMe «BakHellne Kiacchl HEOPraHMYECKUX

COEIMHEHUN

[Tepuoanueckuii 3akoH u [lepuoanueckas cucteMa XUMUYECKUX AIEMEHTOB
J .. MenneneeBa. CtpoeHne aToMoB. XUMUYecKas CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIC PECAKITUN

[lepBble MOMBITKM KIacCU(DUKALUMU XUMHUYECKUX 3JeMeHTOB. IloHatue o
rpynnax CXOJHBIX AJIEMEHTOB (IEJOYHBIE M IIEIOYHO3EMENbHbIE METAJUIbI,
rajloreHbl, MHEPTHbIE Ta3bl). DJIEMEHThbI, KOTOpble 00pa3yroT amdoTepHbIe

OKCHUABI U TUAPOKCHIbI

[Iepnoanueckuii 3axoH. [lepuoguueckas cucreMa XUMHIECKUX d1aeMeHTOB J[. 1.
Mengeneesa. Kopotkonepuognas u JUIMHHOIIEPUOAHAS bopmbI
[Iepnognueckoit cucrembl xumuueckux anemeHtoB .M. Menzaeneesa.
[Tepuoasl u rpymnmbl. PU3NYECKUI CMBICI NOPSAIKOBOTO HOMEpPA, HOMEPOB

nepruoaa U rpyuribl 3JICMCHTA

Crpoenne atoMoB. CoctaB aToMHbIX sanep. M3ortonbl. Dnekrponsl. CTpoeHue

JNEKTPOHHBIX 000JI04eK aTOMOB TMepBbIX 20 XUMHYECKHUX DIIEMEHTOB
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1.1

1.2

1.3

Ilepuoanueckont cucremsl .M. Menaeneesa. XapakrepucTuka XUMHUYECKOTO

AJIEMEHTA MO ero noyoxenuto B [lepuoanueckoii cucreme [I.11. Menneneena

3aKOHOMEPHOCTH M3MEHEHHUsl pajauyca aTOMOB XHMMHMUYECKHUX DIJIEMEHTOB,
METAJUIMYECKUX M HEMETAaJUIMYECKUX CBOMCTB IO TPYNIaM M IEPUOJAM.
3nauenue [lepuonmueckoro 3akoHa u Ilepuonnyeckoil CUCTEMBI XUMHUYECKUX
3JIEMEHTOB JUIsl Pa3BUTHUsSI HayKu W npaktuku. J[.M. MennaeneeB — y4€HbId U

rpak 1aHuH

Xumuueckass cBsizb. KoBasieHTHass (MOJisipHass M HEMOJIIpHAs) CBS3b.

QHCKTpOOTpI/IHaTeHBHOCTB XHMHYECKHX 3JIeMeHTOB. MloHHas CBI3b

Crenenp okucieHus. OKHCIUTEIFHOBOCCTAHOBUTEIIHHEIC pCaKkuru. HpOIIGCCI)I

OKHCJICHHS B BocCTaHOBJICHHUA. OKUCIMTEIN U BOCCTAHOBHUTEIIH

XUMHYECKUI OKCIICPUMCHT: HU3YYCHHC o6pa3u013 BCIICCTB MCTAJIZIOB H
HEMCTAJJIOB, B3aHMOJCHCTBHE TUAPOKCHUIA IMMHKAa C paCTBOpaMu KHUCIOT H
Luenoqeﬁ, IMPOBCACHUEC OIBbITOB, WIJIFOCTPUPYIOMUX MPUMEPBI OKUCIIUTCIIbHO-

BOCCTAaHOBUTEJIbHBIX peakluil (frOpeHue, peakliuy pas3iokKeHHsl, COeITNHEHU)

IIpoBepsieMblii 3/1eMEHT COACPKAHUSA

BemecTtBo n xumnueckas peakuus. [losropenne

[Tepnonnueckuit 3akoH. Ilepuoanyeckas cuctema XuMu4eckux snemeHTon 1. 1.
MenpeneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B H3MEHEHHH CBOMCTB
XMMHYECKHX JJIEMEHTOB IMEPBBIX TPEX MNEPUOAOB, Kajlus, KalbLUi MU HX
COCIMHEHUII B COOTBETCTBUU C IOJIOXKECHHEM D3JIEMEHTOB B llepnonnueckoit

CUCTEMC U CTPOCHHUEM UX aTOMOB

CrpoeHue BellecTBa: BHJAbl XUMHYECKOM CBSI3U. THUIBI KPUCTAUIMYECKUX
pPEETOK, 3aBUCUMOCTD CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOU PEILIETKU
U BUJIa XUMUYeCKOM cBsA3u. Knaccudukanus 1 HOMEHKJIaTypa HEOpraHM4eCKUX
BEIECTB (MEXIyHapoJHas W TpUBHaJbHas). XMMUYECKHE CBOWCTBA BELIECTB,
OTHOCAIIMXCSA K Pa3auM4HbBIM  KJACCaM  HEOPraHWYeCKMX COCIHHEHMI,

TE€HETUYECKas CBsI3b HEOPTAaHMUYECKUX BEILIECTB
Krnaccudukanus XuMu4ecKkux peakiii Mo pa3IudHbIM [pU3HaKaM (110 YHCITy U
COCTaBy YYacTBYIOLIMX B PEAKLIMU BEIIECTB, MO TEIJIOBOMY 3(QeKTy, Mo

H3MCHCHHIO CTEICHEH OKMCICHUS XHUMHYCCKHX 9JICMCHTOB, IIO 06paTI/IMOCTI/I,
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110 y4acTuro KaTaJII/I3aTOpa) . OK30- u SHAOTCPMHUYCCKUC pcakniuu,

TCPMOXUMHNYCCKNEC YPABHCHUS. Ilonstue o CKOpPOCTH XHUMHYCCKOMN peakuuun

[Tonatue 06 0OpaTHUMBIX M HEOOPATHUMBIX XUMHUYECKUX peakuusx. Ilonstue o
TOMOTE€HHBIX U TeTePOTEHHBIX peakuusax. [IoHATHe 0 XUMHYECKOM PaBHOBECHH.
@DakTopbl, BIUAIONIME HAa CKOPOCTh XHUMHMYECKOW pPEAKIMU U TOJOXKCHHE

XUMHYCCKOI'O0 paBHOBECHUSA

OKHCIIUTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, AIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHON  peakuuu. CocTaBiieHME  ypaBHEHMM
OKHCJIUTENBHO-BOCCTAHOBUTEIBHBIX PEAaKIUH C HCIOJIb30BAHHEM METONA

ANEKTPOHHOTO OanaHca

Teopus 3NMEKTPOAUTHUECKON AUCCOLMALMHU. DIEKTPOJMUTHl U HEAIEKTPOIUTHL.
Karuonsl, annonsl. MexaHu3M IUCCOLMALMU BEUIECTB C Pa3IMYHBIMU BUJIAMU
xuMuueckoi cBs3u. CteneHs auccouuanuu. CUIIbHBIE U clladble dIEKTPOIUTHI.
Peakiiuu nonHoro obmeHa. YcCloBHsI MPOTEKAHHUS PEaKIUid MOHHOTO OOMEHa,
MOJIHBIE U COKpaUIEHHbIE HOHHBIE ypaBHEHUs peakuuil. CBOICTBa KHCIOT,
OCHOBAaHMH U COJE€ B CBETE NPEACTaBICHUH 00 3IEKTPOIUTUYECKOU

Aucconuanuu. KauecTBeHHEBIE pPCaKnin Ha NOHBI. ITonstue o TUAPOJIN3C coyen

XUMHAYECKUH SKCIIEPUMEHT: O3HAKOMJICHHE C MOJCISAMH KPHCTAJUIMYECKUX
pEemETOK HEOpraHMYECKUX BEIIECTB — METAJUIOB U HeMeTalsioB (rpadura u
amMasa), CJIOKHBIX BEHIECTB (XJOpHAA HATpPUs); MCCIEIOBAaHHWE 3aBUCHMOCTH
CKOPOCTM XWMHUYECKOW pEaKkIuu OT BO3ACUCTBUS PpaA3IMYHBIX (PAKTOPOB;
UCCIIEIOBaHNE  DJICKTPOIIPOBOJHOCTH  pPAacTBOPOB  BEIECTB,  Ipolecca
IUCCOLMALUM  KHCJIOT, Inenodeil M coied  (BO3MOXHO HCIOJIBb30BaHUE
BU/ICOMATEPHAIOB); TPOBEJCHUE OIBITOB, MUIIOCTPUPYIOIIMX IPHU3HAKU
MIPOTEKaHUs peaKklMii HOHHOTO 0OMeHa (00pa3oBaHKE OCaJKa, BbIAEIEHHUE ra3a,
00pa3oBaHUE BOJIbI); OIBITOB, WILUTIOCTPUPYIOIIUX IPUMEPHl OKHCIUTEIHHO-
BOCCTAaHOBUTEJIbHBIX pEAKUMN (FOpEHHE, PeaKlUu DPA3JI0KEHUs, COCIUHEHUs);
pacro3HaBaHHE HEOPTaHWYECKUX BELIECTB C TIOMOIIBIO KAYECTBEHHBIX PEaKIHi

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4
Hemeramns! u ux COCIUHCHUA

OOmiast  xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTpPOEHHsS aTOMOB,
XapaKTepHble cTeneHu okuciaeHusa. CtpoeHue u (pu3ndeckre CBOMCTBa MPOCTHIX
BEIIECTB — TrajoreHoB. XHUMHUYECKHE CBOMCTBA Ha IIpUMEpe XJIOpa
(B3auMoOZEHCTBUE C METallJlaMM, HeMeTalJlaMM, IIeao4aMu). XJIOPOBOAOPOL.

ConsiHast KMCIIOTa, XUMUYECKHE CBOWMCTBA, MOTyUYeHUe, NpuMeHeHue. [lelicTBue
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2.5

XJIOpa U XJIOPOBOAOPOJa Ha OpraHU3M 4YCJIOBCKaA. Baxneiimine XJIOpUAbl U HUX

HAaXO0XJEHUE B IPUPOJIE

OOmas xapakTepuctuka 31eMeHTOB VIA-rpynmel. OcoOEHHOCTH CTpOCHHUS
aTOMOB, XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (pusndeckre cBoiicTBa
MPOCTBIX BEUIECTB — KHCIOpPOJa M Cepbl. AJUIOTPOIHBIE MOJU(PHUKAIMU
KUCJIOpOoJa U cepbl. XUMHUYECKHUE CBOMCTBa cepbl. CepoBOIOPOMA, CTPOCHHE,
¢usnyeckue W XUMHUYECKHE CBoWcTBAa. OKCHIBI Cepbl KakK MPEeICTaBUTENN
KHCIOTHBIX OKcuIoB. CepHasi KUCIOTa, PU3NYECKUE M XUMHYECKHE CBONCTBA
(oOmme Kak MpencTaBUTENs Kilacca KHUCIOT M cnernuduyeckue). XUMUYeCKHUe
peakuuu, JeXalue B OCHOBE MPOMBILIUIEHHOTO croco0a MOIy4YeHHUs] CepHOU
kucnotThl. Ilpumenenne. Conu cepHOM KHUCIIOTBI, KauECTBEHHas pPEaKUs Ha
cynbdaT-uoH. Haxoxxaenue cepsl U €€ COCIMHEHHH B MPUPOJE. XUMHUECKOE
3arpsiI3HEHUE OKPY’KAIOLIEH Cpellbl COEIMHEHUSIMU Cepbl (KUCIIOTHBIE JT0K]H,

3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro MpeA0TBpaIleHUs

OO6mass xapakTepucTHKa 3JIeMEeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTETIEHNU OKUCIIEHUA. A30T, paCIpOCTpPaHEHUE B IPUPOJIE,
(dbuzmveckue U XuMHUIeCKre cBoicTBa. KpyroBopotT a3ora B npupoje. AMMHUaK,
ero ¢u3MUecKue W XMMHUYECKHE CBOICTBaA, MojyuyeHHe W npumeHeHue. Comnu
aMMOHHMS, UX (U3NYECKHEe M XHMHYECKHE CBOMCTBA, MpPUMEHEHHUE.
KauecTBenHas peaxiusi Ha HOHBI aMMOHHUA. A30THasl KUCJIOTa, €€ MONyueHue,
¢u3nueckne W XUMHUYCCKUE CBOMCTBa (OOIIME Kak MpEeACTaBHTENS Kiacca
KHCIOT U crnenuduueckue). Mcnomp3oBaHue HUTPATOB M COJIE aMMOHHS B
KauecTBE MHMHEpAIbHBIX yn00peHuil. XUMHUYECKOE 3arpsi3HEHUE OKpY Karolei
Cpelbl COETUHEHUSIMH a30Ta (KUCIOTHBIE JOXAH, 3aTPS3HEHNUE BO3AyXa, TTOYBBI

1 BOJJOEMOB)

®ocdop, amrorpornHsie Monudukanuu (ocdopa, GuUsNUecKHe U XUMUIECKHE
cBoiictBa. Okcug dochopa(V) u dochopnas kucinora, Qusnueckue u
XUMHUYECKHE CBOWCTBA, moiydeHue. Mcmomp3oBanume ¢ocharoB B KadecTBe

MUHEpaJIbHBIX YA00peHHi

OO6mas xapaktepuctuka 3neMeHToB [VA-rpymmbel. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHUM OKHUCIEHUS. YTIJEepoJ, aJJIOTPOIHBIE
Moau(dUKaIKM, paclpocTpaHeHHEe B Tpupone, (Gpu3MUeckrue U XHUMUYECKUE
cBoiictBa. Aacopbuus. KpyroBopor yriepona B mpupoae. OKCuabl yriieposa,
uX (QU3MYecKue M XUMHUYECKHE CBOMCTBA, JIEHCTBHME Ha JKUBBIE OPraHU3MBbI,

MOJIYUCHUC U TIPUMCHCHUC. OKOJIOTUYCCKHE HpOGHeMBI, CBA3aHHBIC C OKCHUJIOM
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yraepoaa(lV); rumote3a rmo0aibHOrO TMOTETUICHUS KIWMaTa; MapHUKOBBIN
a¢dekr. YrompHas KuCIOTa W €€ COoNu, uX (U3HYECKHEe U XUMHUYCCKUE
CBOWCTBa, MOJY4YCHHE M TMpUMeHeHHe. KauecTBeHHAs peakiusi Ha KapOOHAaT-
noHbl. Mcnons3oBanue kKapOOHATOB B OBITY, MEIHIIMHE, MTPOMBIIIJICHHOCTH U

CEIBCKOM XO03s1CTBE

[TepBoHayanpHBIC TOHATHS 00 OPraHMYECKUX BEIIECTBAX KAaK O COCIMHECHHSIX
yriaepojna (MeTaH, 3TaH, 3TWJIEH, AalEeTUJIeH, 3TaHOJ, TJIULEPUH, YKCYCHas
kuciora). Ix cocraB m xumudeckoe cTpoeHue. [loHsTHe o OumoIornyecku
BKHBIX BEIIIECTBAX: JXHUpax, Oelkax, yIIeBOJaX — W HX pOJIU B KHU3HHU
YyeJgoBeKa. MarepuaabHOE€ E€IUHCTBO OPraHMYECKMX U HEOPraHUYECKUX

COEIUHEHUN

Kpemuuii, ero ¢usnyeckue ¥ XHUMHUYECKHE CBOICTBA, IMONyYCHHE H
npumenenue. CoennHeHus KpemMHus B mpupone. OOmiye npeactaBieHus o0
okcuye kpemHus(IV) u kpemuaneBoii kucinore. CHIUKATHI, UX UCTIOJIb30BAHUE B
ObITY, METMIIMHE, POMBIIUIEHHOCTH. BajkHele cTpouTeabHble MaTepHallbl:
KepaMuKa, CTEeKJIO, IIeMeHT, OeToH, jxene300eroH. [Ipobiemsbl Oe3omacHOTO

HCIIOJIB30BAHHUA CTPOUTCIIBHBIX MaTCPUaJIOB B HOBCCI[HGBHOI\/'I KHU3HHU

XUMUYECKUN SKCIIEPUMEHT: H3ydeHHE OOpa3loB HEOPraHUYECKHUX BEIECTB,
CBOMCTB COJISIHOM KHUCIJIOTBI; ITPOBEIECHUE KAYECTBEHHBIX PEaKLUN HAa XJIOPHUI-
MOHBl W HaONIOJIEHHWE MPU3HAKOB WX MPOTEKAaHUS; ONBITHI, OTPA’KAOLIUE
¢u3nyeckue U XMMUYECKHE CBOWCTBA raJIor€HOB M UX COEJUHEHUH (BO3MOXKHO
WCIIOJIb30BAaHNE BUJEOMATEPHANIOB); O3HAKOMJIEHHE C 00pas3liaMH XJIOPHUJIOB
(ranoreHu10B); O3HAKOMJICHME C o0Opa3luamMu cepbl M €€ COeIUHEHUSIMHU
(BO3MOKHO HCIOJb30BaHUE BHUJEOMATEpPHANIOB); HAOJIIOJEHUE Mpolecca
o0yriMBaHus caxapa IMoJl ACWCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIOTHI;
M3y4YeHHE XMMHMUYECKHUX CBOMCTB pa30aBiICHHOW CEPHOIl KHUCIOTHI, IPOBEIECHUE
KayeCTBEHHOW peakuuud Ha Cyiab(par-uoH M HaOMIOACHUE TMpu3HaKa e¢
MPOTEKaHMS; O3HAKOMIIEHHE C (PM3NIECKUMHU CBOMCTBaMU a30Ta, pocdopa u ux
COEMHEHUI (BO3MOYKHO HCMOJb30BAaHUE BHJIEOMATEpUaANoOB), o0Opa3lamMu
a30THBIX U (GOCPOPHBIX YAOOPEHHUI; TIOTyYeHUE, COOMpaHne, paclio3HaBaHUE H
U3y4YCHHE CBOMCTB aMMHaKa; IIPOBEJCHUE KA4YECTBEHHBIX pEaKUUi Ha HOH
aMMOHMS U  ¢ocaT-uOH U U3y4YEHHE NPU3HAKOB MX IMPOTEKaHUS,
B3aUMO/IEIICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHCIIOTHI C MEbI0 (BO3MOXKHO
WCIIOJIb30BAHNUE BHJIEOMATEPUANIOB); H3YYEHHE MOJENEH KPUCTAIIMUYECKUX
pemwéTok anmasza, rpadura, ¢QyiiepeHa; O3HAaKOMIIEHHE C  IPOLECCOM

aJicopOIMK PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM M yCTPOWCTBOM
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3.4

3.5

3.6

3.7

IpoOTHUBOra3a; IOJYyUCHHUC, CO6I/IpaHI/I€, pacrio3HaBaHUEC U HU3YYCHUC CBOMCTB
YIJICKUCIIOTO Ta3a; IMPOBCACHHUC KAa4YC€CTBCHHBIX pCaKHI/II\/JI Ha Kap6OHaT- u
CUJIMKAT-UOHBI W HM3YUCHHUC IIPHU3HAKOB HX MPOTCKAHUA; O3HAKOMIICHUC C
HpOHYKHHCﬁ CHIIMKATHOU IMPOMBIIIJICHHOCTH, PCIICHHUEC OSKCIICPUMCHTAJIbHBIX

3ajJa4 no TeMe «BakHeire HeMeTalllIbl U UX COSIMHEHUSI
Meramisl 1 uX COCAMHECHUA

OO0mas xapakTepuCTUKa XUMUYECKHUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU UX
nonoxenus B Ilepuonnuecko cucreMe XUMUYECKHX dieMeHtoB 1.
MenpeneeBa u crpoeHusi atToMmoB. CTpoeHHe MeTalliloB. MeTtannuyeckas CBs3b U
METalNIn4yecKas KpHUCTAJUIMUECKass pPEIETKA.  DJINEKTPOXMUMHUYECKUH  pAl

HanpsHKEHUA METaJIOB

dusnyeckrue U XUMUYECKUE CBOMCTBa MeTa/uioB. O0IKe Croco0bl MOIyYeHUS
MeTaiioB. [oHsATHE 0 KOPPO3UK METANIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
kopposuu. CriaBsl (CTallb, YyTyH, JIOPATIOMUHUHN, OpOH3a) U UX TPUMEHEHHUE B

6BITy " IPOMBIIIJIICHHOCTH

[lenouynsle MeTayuibl: monoxkeHue B llepuommyeckoil cucTeMe XUMHUYECKUX
anemeHToB [[.MI. MeHneneeBa; CTpoeHHE UX aTOMOB; HAaXOXKJICHUE B MPHUPOJE.
du3nyecKue 1 XUMUIECKHe CBOMCTBA (Ha MpuMepe HaTpus U Kanusi). OKCUIBI U
THUAPOKCHUIABI HATpUA W KaJlus. HpI/IMeHeHI/IG MCJIOYHBIX MCTAJJIOB MU HX

COEeIMHEHUN

Illenoyno3eMenpHble  METajaabl MarHuid W KaJdblUi: TMOJIOKEHHE B
[Iepuonnueckoii cucreme XUMUYECKUX 31eMeHToB [[. 1. MenneneeBa; ctpoeHue
WX aTOMOB; HaxoXXJeHue B npupoje. Pu3M4YecKue U XUMHUYECKHE CBOMCTBA
MarHus M Kaiublivs. BakHeiinive coequHeHUs Kalblus (OKCHA, THIPOKCHUI,

conn). XKECTKOCTh BOJBI U CITOCOOBI €€ yCTpaHeHUS

AmomuHuil: nonoxenue B llepuommyeckoil cucTeMe XMMHYECKHX 3JIEMEHTOB
JI.11. MenneneeBa, CTpoeHUE aroma; HaxoxacHHe B mpupone. dusuueckue u
XUMHYECKHE CBOMCTBA aFOMUHMSA. AM(OTEpHBIE CBOMCTBA OKCHIA M THIPOKCHIA

AJIFOMHUHUA

Kenezo: nonoxenue B [lepuogndeckoil cucreme xumuyeckux snementos JI.1.
MenzeneeBa; CTpOCHHE aTOMa; HaXOXJIECHHE B mpupoje. DPuU3UYECKUE U
XUMHYECKHE CBOMCTBa xkene3a. OKcHIbl, TUAPOKCUAbl U comu sxenesa(ll) u

xenes3a(lll), ux coctas, cBOMCTBA U MTOTyUEHUE

XUMUYECKUMN SKCIICPUMCHT. O3HAKOMIICHHE C O6pa3IIaMI/I MCTAIJIOB M CIIJIaBOB,

Hnux (1)I/I3I/I‘-IGCKI/IMI/I CBOﬁCTBaMH; HU3YYUYCHUC PE3YyJIbTATOB KOPPO3HWU MCETAJIJIOB
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(BO3MOXHO HCIIOJIb30BaHHUE BUJICOMATEPHAIIOB), ocoOeHHOCTEH
B3aUMOJICHCTBUSA OKCHJAQ Kajlbllud ¢ HATpUs C BOJOM  (BO3MOXKHO
WCIOJIb30BaHNE BHUAEOMATEPUAJIOB); HCCIIEJOBAHHE CBOMCTB KECTKOW BOJBI;
mporecca TOpPEHHUs Kejlne3a B KUCIOpoAe (BO3MOXXHO — HCIOJIb30BAHHE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHMSI KAaYECTBEHHBIX PEAKIUi Ha HOHBI
(Maraus, Kanbius, amroMuHus, nuHka, sxkeneza(ll) u xemesa(Ill), memu(Il);
HaOJI0/IEHNE U OMMCAaHUE MPOLECCOB OKpAlIMBaHUS ITUIAMEHU MOHAMH HATpHS,
Kaiuss ¥ Kajnblusad  (BO3MOXKHO  HUCIIOJIb30BaHHWE  BHUJIEOMATEpPHUAJIOB);
ucciaeaoBaHue aM(OTEPHBIX CBOWCTB THUIAPOKCHAA AITIOMHUHHUS M THIPOKCHUAA
LIMHKA; pelIeHUE HKCIIEPUMEHTANIbHBIX 3a]1a4 1o TeMe «BakHeiline MeTaibl 1

WX COCAMHEHUS»
XUMUA U OKpY’Karolas cpeaa

HoBsie maTepuanbl u TexHOJOTHM. BeliecTBa U maTepuaibl B MOBCEIHEBHOM
KU3HH YelioBeKa. XUMHUS U 3/10pOBbe. be3omacHoe UCmoab30BaHNE BEUIECTB U
XUMUYECKUX peaknuii B ObITy. [lepBas momomp Npu XMMHYECKUX OXKOTaxX H

OTpaBJICHUAX

OCHOBBI ~ JKOJIOTUYECKOM  IPDaMOTHOCTH.  XHUMHYECKOE  3arpsA3HEHHE
okpyxatorieit cpenpl [1/IK. Ponb XxuMuu B pemieHU 3KOJI0TMUECKUX MPoOIeM.
[IpupoaHble HCTOYHMKHM YTJIEBOAOPOAOB (Yroyib, NPHUPOJIHBIA ra3, HedTh),
MPOJYKTHI UX MEPEPA0OTKH, UX POJIb B OBITY U IPOMBIIITIEHHOCTH

XUMUYECKUH 3KCIEPUMEHT: U3ydeHHe 00pa3loB MaTepuanoB (CTEKIO, CIIaBbI

MCTAJUIOB, ITIOJIMMCPHBIC MaTepI/IaJIBI)



ITPOBEPAEMBIE HA OI'S 10 XUMHUU TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJILHOM
ITPOT'PAMMBbI OCHOBHOT'O OBIIET'O OBPA3OBAHMUAA

Kox
NPOBEPsIeMOro
TpeOOBaHUS

1

1.1

1.2

1.3

2.1

IIpoBepsiemble TpeOOBaAHMS K NPeAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOM 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI0 0011ero odopasosanust Ha ocHose PI'OC

[Ipencrasnenue:

0 TI03HAaBAa€MOCTH SIBJICHUW TPUPOJBI, TMOHUMaHUE OOBEKTUBHOMU
3HAYUMOCTH OCHOB XUMHUYECKOW HAYKU KaK OOJIACTH COBPEMEHHOTO
€CTECTBO3HAHMS, KOMIIOHEHTAa OOIeH KyJIbTYypbl U TPAKTUYECKOU
JCATCIIBHOCTU 4YCJIOBCKa B yCJIOBI/ISIX COBpeMeHHOFO OGH_ICCTBa;

IMOHMMAaHHUE MECTAa XUMHHU CPEAN APYIUX €CTCCTBCHHBIX HAYK

0 HAY4YHbIX MCTOJAaX IO3HAHUA, B TOM YMCJIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKUX MCTOHAAaX HUCCICAOBAHUA BCIICCTB U UZYUCHUA
XUMHNYCCKUX peaKHHﬁ; YMCHUC HUCIIOJIB30BaTh MOACIN JUTSA

00BICHEHHS CTPOCHUSA aTOMOB U MOJICKYJI

0 cdepax npodeccHOHATBHON IeSTeTbHOCTH, CBI3aHHBIX C XUMHEH U
COBPCMCHHBIMH TCXHOJOIWsAMH, OCHOBAHHBIMU Ha JOCTHUIKCHHAX
XMMHUYECKONH HAyKH, 4TO MO3BOJUT OOYYaroIMMCS paccMaTpUBaTh
XHMHIO Kak cepy cBoelt Oyaymiel mpodeccnoHaIbHON e TeIbHOCTH
U clleNaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak NMPO(UIBHOTO NpenMeTa

MIpH TIEPEX0/I€ Ha YPOBEHB CPETHEr0 00IIEero 00pa30BaHUs

BnaneHne cucreMod XHMMHMYECKUX 3HAHUM M YMEHHUE IIPUMEHSATH

CUCTEMY XUMHUYCCKUX 3H3HI/II>1, KOTOpas BKIIIOYACT:

BaKHCHIIIME XUMUYECKHUEC IIOHATHSA: XHMHUYCCKUN JJIEMEHT, aTOM,
MOJIEKYJIa, BEUIECTBO, MPOCTOE M CIOXKHOE BEIIECTBO, OJHOPOAHAS U
HCOJTHOPOJHAs CMECh, OTHOCHTCIIBHBIC aTOMHAas M MOJICKYJIApHAs
MacCChbl, KOJIMYCCTBO BCIICCTBA, MOJIb, MOJIIpHAd Macca, MOJI?IpHI:II\/'I
00BEM, OKCHJ, KHCJIOTa, OCHOBAaHHUE, COJb (CpemHss), XUMHUYECKas
peaKIysi, Ppeaklud COCTUHCHUS, PEAKIMH PAa3NIOKEHHS, PEaKIuu
3aMEIEHUs, peakluu OOMEHa, TEIUIOBON 3(PQeKT peaxiuu, 3K30- U
DHJIOTEPMHUYECKUE DPEaKIMH, PACTBOP, MAccoBas OIS XHUMHYECKOTO
JJIEMEHTA B COCJMHECHUH, MacCOBas JIOJIS M MPOIICHTHAS KOHIICHTPAIHSI

BCHICCTBA B paCTBOPC, AApPO aTOMa, BHGKTPOHHBII‘& clioi aToMa, aTOMHasd
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3.1

3.2

3.3

3.4

opOuTanb, paguyc aToma, BaJE€HTHOCTb, CTENEHb OKHCIEHUS,
XUMHUYECKasl CBA3b, AEKTPOOTPULATEILHOCTD, ITOJIIPHAs U HEMOJSAPHAs
KOB&JICHTHAsl  CBsI3b, MOHHAs  CBsI3b, METalIM4ecKas  CBs3b,
KpUCTalLIMUecKass peleérka (aToMHas, HMOHHas, MeTaJUIMJyecKasi,
MOJIEKYJIIpHasi), MOH, KaTHOH, aHMOH, 3JEKTPOJIUT M HE3JIEKTPOJIHUT,
ANIEKTPONIUTUYECKAs ~ JTUCCOLMAINS, pEaKIMd HMOHHOTO OOMEHa,
OKHMCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMH,  OKUCIUTENb U
BOCCTAHOBUTEJb, OKHMCIEHUE U  BOCCTAaHOBIICHUE, DJIEKTPOJIN3,
XMMHYECKOE paBHOBECHE, OOpaTHMble M HEoOpaTUMbIE peakivy,
CKOpOCTh XUMMUECKOW peakuuu, Karaiauzarop, [IJIK, xoppozus

MCTaJIJIOB, CIIJIaBbI

OCHOBOITOJIAraloOlue 3aKOHbl XHMHUHU: 3aKOH COXPAHEHHUS MACCHI,
nepuoguyeckui 3axkoH .M. MeHngeneeBa, 3aKOH MOCTOSIHCTBA

cocTaBa, 3aKOH ABOraapo

TEOpUU  XUMHUHU: aTOMHO-MOJIEKYJIIpHasT ~ TEOpus,  TEOpHs

BHQKTpOHHTH‘{CCKOﬁ JAUcCconranuun
Bnagenne ocHOBaMH XMMHUUYECKOM Ir'paMOTHOCTH, BKJIIOYAIOIIEH:

YMEHHE MPaBUIBHO UCIOIb30BATh U3yUEHHBIE BEIIECTBA U MAaTEPUAIIbI
(B TOM 4HClie MUHEpaJbHbIE YAOOPEHHUS, METaIbl U CIUIaBBI,
HOPOAYKThl NEepepadOTKH NPUPOAHBIX HCTOYHUKOB YIJIEBOJIOPOJIOB
(yrasi, mpupoaHOTo Ta3a, He()TH) B OBITY, CEIILCKOM XO3SHCTBE, Ha
NPOM3BOJICTBE U TOHUMAaHHUE 3HAUYEHUs >KUPOB, OCNKOB, YIJIEBOJOB
JUIsl OpraHr3Ma 4eJoBeKa; YMEHHE MPOTHO3UPOBATh BIUSHUE BEIIECTB
U XMMHYECKUX IPOLIECCOB HAa OPraHU3M 4YeJIOBEKa M OKPY’KAIOLIYIO
IPUPOAHYIO Cpeny

YMEHHE HMHTErpUPOBATh XUMHUYECKHE 3HAHUSA CO 3HAHUSIMM JPYTUX

Y4EOHBIX TIPEIMETOB

HaJM4HE OMbITa pabOThl C PA3TMYHBIMA MCTOYHMKAMU WH(OpMaIuu
no XUMuU (Hay4yHass U HAY4YHO-TIOMYJISIpHAs JUTEparypa, CJIOBapH,
CIIPaBOYHHMKHU, HHTEPHET-PECYPCHI)

yMeHHE OOBEKTHBHO OIICHMBATh HWH(OpPMAIMIO O BEIIECTBAX, HX
NpEeBpalllCHUsIX W NPAKTUYECKOM  NPUMEHEHUH U yMEHHue
WCIIOJIB30BAaTh €€ IS pelieHusl yueOHO-TI03HABATEIbHBIX 3a/1a4
Brnanenue ocHoBaMU TOHSTUWHOTO amnmapaTta W CHMBOJUYECKOTO

A3bIKa XMMHH OJIs1 COCTaBJICHUA (I)OpMy.]'I HCOpPraHN4YCCKUX BCLICCTB,



7.1
7.2
7.3

8.1

8.2

8.3
8.4

9.1

9.2

9.3

ypaBHeHI/Iﬁ XUMHNYCCKHUX peaKuHﬁ; OCHOBaMHu XUMHUYECKOM

HoMmeHkatypsl (IUPAC u TpuBHanbHOI)

YMeHue OOBSCHATH CBSI3b IMOJIOKEHHs diieMeHTa B llepuonndeckoit
CHCTEME C YHCJIOBBIMU XapaKTEPUCTHKAMH CTPOCHHUS aTOMOB
XUMHUYECKHX OJJIEMEHTOB (COCTaB M 3apsii smapa, oOIiee dYHcio
3JICKTPOHOB), pPAaCHpPENEICHUEM OJJICKTPOHOB 110 JHEPTreTUYECKUM

YPOBHAM aTOMOB IICPBBIX TpéX Nepruoa0B, Kallvus U KaJIbIUA

IIpencraBnenue 0  NEpUOAMYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMHYECKHX 3JIEMEHTOB (paauyc atoma, 3JIEKTPOOTPULIATEIbHOCTS),
IOPOCTBIX UM CJOXHBIX BELIECTB OT TIOJOXKEHUS JJIEMEHTOB B
[lepuonmnueckoid cucreMe (B MajblXx TNEpHOJAX H  TJIABHBIX

mmoar pynnax) nu BHGKTpOHHOFO CTpOCHI/IH arToMa
YMenue knaccupuuupoBarh:

XAMUYECKHE DIIEMEHTHI

HEOpPraHUYECKHE BEIIeCTBa

XUMUYECKHUE PEaKII

YMenue onpenensiTh:

BAJICHTHOCTh U CTCIICHb OKHUCJICHUA XUMHUYCCKHUX DJIEMCHTOB, 3apsn

HOHa

BUJ XUMHUYECKONH CBSI3U W THII KpHCT&J’IJ’IH‘I@CKOfI CTPYKTYpPBI B

COCTUHEHHIX

XapaxkTep Cpe/ibl B BOJAHBIX PaCTBOPAX BEHIECTB (KUCIOT, OCHOBAHUM)
OKHCJIUTEIh ¥ BOCCTAHOBHUTEIIb

YMeHue xapakTepu30BaTh GU3NUECKUE U XUMUYECKHE CBOMCTRA!
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOJ, TpaduT, amMmas,
KpeMHHH, a3oT, Qocdop, cepa, XJIop, HATpUM, Kaaud, MarHHH,
KaJIbITUH, aJTFOMUHUM, JKEJIe30)

CIIOXHBIX BELIECTB, B TOM YHCJIE€ HUX BOJHBIX PacTBOPOB (Boia,
aMMHaK, XJOPOBOAOPOJ, CEPOBOJIOPOA, OKCHIBI M THUIPOKCHIBI
metamnoB [-IIA rpynn, amromunus, menu (II), uunka, xeneza (II u
M), okcuapr yraepona (II u 1V), kpemuus (IV), azora u gocdopa (111
u V), cepet (IV u VI), cepHucras, cepHasi, a3oTucras, a3zoTHas,
docdopHasi, yroiapHas, KpeMHUEBasK KUCIOTA U HX COJIH)

MPOTHO3UPOBAaTh M  XapaKTEpU30BaTh CBOWCTBA  BEIIECTB B



10

10.1
10.2

10.3

10.4
11

11.2
11.3

11.4

12

12.1

12.2

12.3

13

13.1

3aBUCHMOCTH OT HMX COCTaBa M CTPOEHUS, NIPUMEHEHUE BEUIECTB B
3aBUCUMOCTH OT UX CBOMCTB, BO3MOXKHOCTh TIPOTEKAHUS XUMHYECKUX
MIPEBPAICHHI B Pa3IMUHBIX YCIOBUAX

YMeHHe COCTaBIIATh MOJIEKYJIIPHBIE 1 MOHHBIE YPAaBHEHHUS pEeaKLui, B
TOM YHCIIE:

peakuuii MFOHHOTO OOMeHa

OKHCITUTEIHbHO-BOCCTAHOBUTEIbHBIX PEAKITUI

WUTIOCTPUPYIOIIUX XMMHYECKUE CBOMCTBA M3YyYEHHBIX KIIACCOB
(TpyIn) HEOPraHUYECKHUX BEIIECTB

MOATBEPKIAIOMINX TEHETHUECKYIO B3aMMOCBSI3b MEXy HUMU

YMeHue BIUUCHATh (IPOBOIUTH PACUETHI):

OTHOCHUTENIbHYIO MOJIEKYJISIPHYIO W MOJISIPDHYIO MAacChl BEILECTB,
MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COEJUHEHUH

MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,

KOJIMYECTBO BEILECTBA U €r0 Maccy, 00beM Ira3oB

M0 ypaBHEHUSM XUMHUYECKHUX PEAKIMHA M HAXOIUTh KOJIMYECTBO
BelecTBa, 00bEM U Maccy peareHTOB WK MPOIYKTOB PEaKIuu
Bnanenue (3HaHHE OCHOB):

OCHOBHBIMM  METOJaMH  HAay4yHOro TIo3HaHus (HabOmoaeHue,
U3MEpPEHHE, SKCIIEPUMEHT, MOJEIHUPOBAHNE) ITPU U3YUECHUU BELIECTB U
XUMHYECKHX SIBJICHUH; YyMeHue copMyIupoBaTh MpoOieMy H
NPEIIOKUTh MYTH €€ PEIICHUS

Oe3omacHON paboOThl ¢ XMMHYECKHMHU BEIIECTBAMHU, XUMHUYECKOU
MOCYJI0H M JIa0OPaTOPHBIM 000PYAOBAHHEM

npaBUIaMy 0E€30MACHOTO OOpAIIEHUs C BEUIECTBAMH, HCIIOIb3YyEMBIMH
B MOBCETHEBHOM >KU3HH, MPAaBUIaMH MOBEACHUS B LIEISIX cOepeskeHus
3710pOBbSl M OKPYXAIOIIEH NPUPOJHON Cpelbl; NMOHUMAHHUE Bpeaa
(omacHOCTH) BO3ACHMCTBHUS HA >KUBBIE OPTaHU3MBI ONPEACTEHHBIX

BEUIECTB, CIIOCOOOB YMEHBUIEHHSI U IPEIOTBPALLEHUS UX BPEAHOIO

BO31€HCTBUA

Hanuuue mpakTHyecKMX HaBBIKOB IUIAHUPOBAHMSA U OCYILECTBIICHUS
CIIEIYIOIIMX XUMUYECKUX SKCTIEPUMEHTOB:
U3ydYeHHe U OomnHucaHue (PU3MIECKUX CBOIMCTB BEIIECTB; O3HAKOMIICHHE

C (1)I/ISI/I‘IGCKI/IMI/I n XHUMHUYCCKUMHU SABJICHUSAMMU, OIIBITHI,



13.2

13.3

13.4

13.5

13.6

13.7

13.8

14

14.1

14.2

WLTIOCTPUPYIOIINE TIPU3HAKU MPOTEKAHUS XUMHUUCCKUX PEAKIIUN
U3ydeHHe croco0OB pa3feieHHus cMecen

MOJlyYeHUE KHUCIOpOAa M U3YYEHHE €ro CBOICTB; IMOJIy4eHUE
BOZIOPO/Ia U M3YyUYEHHE €r0 CBOMCTB; MOJYyYEHHE YTIEKHUCIIOTo rasa u

M3y4YEHHE ero CBOMCTB; MOJIyYeHHEe aMMHUaKa U U3y4YeHUE ero CBOWCTB

MIPUTOTOBJIEHUE PACTBOPOB C OMNPEIEIEHHOW MacCOBOM JOJIeH

pacTBOPEHHOTO BELIECTBA

MPUMEHEHNE WHINKATOPOB (makmyca, METHJIOpaHkKa u
denondranenna) s ONpeneNeHUs] XapakTepa Cpeibl B pacTBOpax

KHCJIOT U IIeJouei

WCCIIEIOBAaHUE W OINMCAHME CBOWCTB HEOPraHWYECKUX BELIECTB
Pa3IMYHBIX KJIACCOB; M3YYECHHE B3AUMOICHCTBUS KHUCIOT C METallIaMU,
OKCHUJAMH  METaJUIOB,  PACTBOPUMBIMM M HEPaCTBOPUMBIMHU
OCHOBAHUSMH, COJISIMH; ITOJYYEHHE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHME OJHOIO MeTajula JpPYyTMM W3  pacTBoOpa  COJM;
UCCIICIOBAaHNEC aM(OTEPHBIX CBOWCTB THAPOKCHUAOB AIOMUHUS U

[IUHKA

PEIICHUE OSKCIICPUMCHTAJIBHBIX 3aa4 110 TEMaM: «OCHOBHBIE KJIACCHI
HCOPTaHNYCCKUX COGHHHGHHﬁ)); ((9JI€KTp0JII/ITI/I‘-IeCKa$I
JUCCOLIMALTUS «Baxueimme HeEMETalNIBI H WX COCOAUHCHUA,

«BakHeHIme MeTajuibl U UX COeIUHECHUS

XAMUYECKHE OKCIIEPUMEHTHI, HIIIIOCTPUPYIOIIUE [IpU3HAKU
MPOTEKaHUsl peakUuii MOHHOro OOMEHa; KaueCTBEHHbIE peakluu Ha
IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HOHBI: XJOpUI-, OpOMU-,
wonua-, cyiaedar-, docdar-, KapOoHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUIA-UOHBI, KATUOHBI aMMOHUS, Maruvsd, KaJdblud, aJJlOMUHUA,
xkenesa (2+) u xenesa (3+), menu (2+), MUHKA

Ymenue:

NpPEICTaBIATh PE3yJbTaThl JKCIIEpUMEHTa B (OpMe BBIBOJIOB,
J0Ka3aTeNnbCTB, TpaUKOB W TAOMUI] U BBISBIATH OSMIUPHUYECKHE
3aKOHOMEPHOCTH

YCTaHaBJIMBATL CBA3U MCKAY PCaJIbHO Ha6J'IIOI[aCMI)IMI/I XUMHUYCCKUMHN

SABJICHUSMH U IIPpOLECCaMU, TPOUCXOAAINIUMHA B MAKPO- U MUKPOMMUPE,

OOBSICHATH IPUYMHBI MHOTOOOpa3usl BEIIECTB



INEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, ITIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon
1

1.1

1.2

1.3

1.4

1.5

1.6

2.1

2.2
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3.1

IIpoBepsieMblii 3J1eMEHT COACPKAHMS

HepBOHa‘laJ'IBHLIe XUMHWYCCKHUC ITOHATHUA
YucThlie BelecTBa U CMECH. CriocoObl pa3aciiCHuA cMmeceit

ATOMBI WH MOJICKYJIBI. Xumuaeckne d3neMeHThl. CHMBOJBI  XUMHUUYECKUX

9JICMCHTOB. HpOCTHe " CJIIOKHBIC BEIICCTBA.

Xumnueckas popmyia. BaleHTHOCTh aTOMOB XMMHUYECKUX J1eMeHTOB. CTeneHb

OKHCJICHUA

3aKOH TOCTOSHCTBA COCTaBa BCIIICCTB. OtHOcuTEeNnbLHAsA aTOMHas Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHad mMacca. MaccoBast 10JIs1 XUMHYECKOro dJIEMEHTa

B COCAUHCHNU

KonunuectBo BemectBa. Monb. Monspaass macca. MounspHblii 00bEM ra3os.

Bzaumocss3b KOJIMYCCTBA, MACChI U YHCJIa CTPYKTYPHBIX CIUHHUILl BCIICCTBA

dusznyeckue U XUMHUUYECKHE SIBICHUS. XHUMHYECKas peakuuss " eé IMPU3HAKH.

3aKOH COXpaHEHMsI MAcChl BEILIECTB. XUMHUECKHE YPaBHEHUS

Ilepnognueckuii 3akoH n Ilepumonmueckas cucreMa XHMHYECKMX JJIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

[lepuonnueckuii 3akoH. [lepuoguyeckas cucrema XumMudeckux sneMeHToB J[.1M.
Menpneneesa. Ilepuonsl u rpynmnsl. @U3NYECKUl CMBICI NOPSIKOBOIO HOMEPA,

HOMEPOB MepHo/ia U TPYIIHI dJIEMEHTa

Ctpoenne atromoB. CocTaB aTOMHbIX siaep. M3oTtombl. DinekTpoHbl. CTpoeHHne
ANIEKTPOHHBIX  000/I0ueK aToMOB TMepBbIX 20 XWMHUYECKHUX DJIEMEHTOB

ITepuoanueckoii cucrtemsl [[.1. Menneneena

BaKOHOMepHOCTI/I B M3MCHEHHHU CBOMCTB XHMMHYCCKHX DJIEMCHTOB MEPBLIX TpGX
NepruoaoB, Kallusd, KaJlbIUA (paL[Hyca aTOMOB, JJICKTPOOTPULATCIIBHOCTH,
MCTANNIMYCCKUX W  HCEMCETANIMYCCKUX CBOfICTB) n #ux COCI[I/IHCHI/Iﬁ B
COOTBCTCTBHMH C IIOJIOKCHHEM JJICMCHTOB B Hepﬂonnqecxoﬁ CHUCTEMEC H

CTPOCHUCM HUX ATOMOB
CrtpoeHue BemiecTna

Xumudeckass cBsi3b. KoBajeHTHass (TojispHas ¢ HETOJSIPHAsi)  CBS3b.
DNEKTPOOTPULIATEILHOCTh ~ XUMHUYECKMX  3JeMEHTOB.  MoHHas  CBs3b.

Merannuueckas cBsI3b



3.2

4.1

4.2

4.3

44

4.5

4.6

4.7

4.8

4.9

4.10

4.11

Turbr KpUCTAJTNINIYCCKUX peH_IéTOK (aTOMHaH, HOHHAas, MCTaHHI/I‘IeCKaﬂ),
3aBUCHUMOCTh CBOMCTB B€IICCTBa OT THIIA KpHCT&J’IJ’IH‘IGCKOfI peHIéTKI/I n BUIa

XUMHUUYECKOM CBSI3U

Baxnerlie npeAcTaBUTENIM HEOPraHWYECKUX BemiecTB. Hemeramnel U ux

COCAMHCHUS. MeTtamnsl 1 ux COCAUHCHUA

Knaccudpukanus w HOMEHKIATypa HEOPTaHMUYECKUX COCAMHEHUN: OKCHJIOB
(coneobpa3yrommue: OCHOBHBIE, KHCIIOTHBIC, aMmdorepHsbIe) u
HecoJieo0pa3yromue; OCHOBaHWU (IIENOYM M HEpPACcTBOPUMBIE OCHOBAHHUS);
KUCTIOT  (KHCIIOpOAcOoAepk alue ¢ OEeCKUCIOPOAHbIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIEH (CPEIHUX U KUCIBIX)

Ouznueckue W XUMHUYCCKHE CBOWCTBA TIPOCTHIX  BEIIECTB-HEMETAIUIOB!
BOJIOPO/Ia, XJIOpa, KUCIOPO/Ia, Cephl, a30Ta, hocdopa, yrieposaa, KpeMHHUS

dusnueckue W XUMHYECKUE CBOMCTBA IPOCThIX BCHICCTB-MCTAJJIOB: JINTHA,
HATPUS, KaJusl, MarHUSl ¥ KaJbIHs, QJIOMUHUS, XKelle3a. DIIEKTPOXUMUYCCKHIA

A HAIIPSKEHUM METaJIOB

dusznueckue U XUMUYECKUE CBOMCTBA BOJOPOJHBIX COCAMHEHHN HEMETAJIOB:
XJIOPOBOJIOPOJa, CEPOBOJOPOAA, aMMHAKa

dusnueckue M XUMHYECKHUE CBOMCTBAa OKCHUIIOB HeMerauioB: cepbl (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yraepona(ll, IV), kpemuusa(I1V). Ilonyuenue
OKCHJIOB HEMETAJJIOB

Xumudeckne cBoicTBa OKcHIOB: MeTawioB IA-IIIA rpymm, mubka, memu(Il) u

xemneza(ll, III). [TonyueHne okCUI0B METAIIOB

XUMUYECKUE CBOWCTBA OCHOBaHHWI M amM(pOTEpPHBIX THAPOKCUAOB (Ha mpUMepe
TUAPOKCHIIOB QJIIOMUHUSA, >Kene3a, 1uHKa). [lomyueHue oOcCHOBaHMA U
aM(pOTEepHBIX THIPOKCHU]IOB

OO0mue XUMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOAOPOIHOW, CEpOBOIOPOIAHOM,
CEPHHCTOM, CEepHOM, a30THOU, (HochOpHOU, KpeMHHEBOH, yroipHOW. OcoObie
XUMHYECKHE CBOMCTBAa KOHIIGHTPHUPOBAHHOW CEpPHOM M a30THOW KHCIIOT.
[TonyueHnne kucior

OO61mure xuMHYecKre cBoicTBa cpeHux coseil. [lonydenue coneit

[lonmyuenue, cobupaHue, pacro3HaBaHUE BOAOPOJAA, KHUCIOpPOJA, aMMHaKa,
YTJIIEKUCIIOTO Ta3a B JabopaTopuu

[Tomyuenne ammmuaka, CepHON W a30THOW KUCJOT B MPOMBINIICHHOCTH. O01Ime

CHOCOOBI OJTYYSHHS METAJIIOB



4.12

5.1

5.2

53

54

5.5

6.1

6.2

6.3

6.4

6.5

['eHeTnyeckas CBSI3b MEXAy KJacCaMH HEOPTaHMUECKUX COSTMHEHHIA
XUMUYECKUE PeaKIuu

Knaccudukanus XUMHYECKUX peakluid MO pa3iHyHbIM MPU3HAKAM: 110 YUCIY U
COCTaBy Y4YaCTBYIOIIMX B pPEAKIMU BEILIECTB, MO TemioBoMy 3¢ddekry, mo

W3MCEHEHHIO CTEIICHEH OKMCIICHUS XUMUUECKUX YJIEMEHTOB

TennoBoii 23 PEeKT XUMHUECKOW peaKluy, TEPMOXUMUYECKHE YPaBHEHUSA. JK30-

U DHAOTEPMUYECKUE peaKMU. TepMOXUMHUUECKUE YPABHEHUS

OKUCINUTEIBHOBOCCTAHOBUTENbHBIE peakUuu. OKHCIUTEIN U BOCCTAHOBHUTEIH.
IIponeccsl  OKMCIEHMST M BOCCTAHOBIEHMs.  OJEKTPOHHBIM  OanaHC

OKHCJIMTETLHOBOCCTAHOBUTEIIHLHOM peakuuu

Teopnﬂ BHCKTPOHI/ITI/ILICCKOI\/’I Jucconuanuu. KaTI/IOHLI, AHHWOHBI. aﬂeKTpOHI/ITH u

HEBJICKTPOJINUTEI. CunbHbIC U cl1a0bIe SJICKTPOJINTEI. CreneHb JUCCoranmn

Peakuuu moHHOro oOMeHa. YCIIOBHSI NPOTEKAHUs peakifii HOHHOro oOMeHa,

MOJIHBIE U COKpALIEHHBIE HOHHBIE YPaBHEHHsI peakLnit
XuUMUA U OKpY’Karolas cpeaa

BemectBa u Mmartepuanbl B TOBCEIHEBHOM KW3HU 4esoBeka. be3omacHoe
UCTIOJIb30BaHUE BEUIECTB M XUMHUYECKUX peakuuil B jabopaTopuu U OBITY.

HepBaﬂ IIOMOIIB ITPHU XUMHYCCKUX 0XKOraX U OTPABJIICHUAX

XUMHYECKOE  3arpsi3HEHHE OKpYXKarommiedl cpenbl  (KUCIOTHBIE  JOXKIH,
3arpsi3HEHUE TOYBBI, BO3AyXa M BOJOEMOB), CIIOCOOBI €r0 MPeIOoTBPAICHUSI
[IpenenpHass gomyctumast konreHtpamus BemiectB (ITIAK). Ponp xumum B
pEIIEHUH DJKOJIOTUYECKUX TMpoOieM. YCWJIeHHe NapHUKOBOTO dddekra,

pa3pyIieHue 030HOBOTO CJIOSI

[Ipumenenne cepsl, a3ora, docdopa, yriepoaa, KpeMHHUS H UX COCAMHCHUN B
OBITYy, MEAMIIMHE, TMPOMBIIUICHHOCTH M CeNIbCKOM Xo3siicTBe. [Ipumenenue
METAJJIOB M CIUIaBOB (CTalb, YYTyH, IIOpPAJIOMUHUNA, OpoH3a) B OBITY U
MPOMBIIIICHHOCTH MX coequHeHui. [IoHsITHEe 0 KOppPO3uH METaoB, OCHOBHBIE
CIOCOOBI 3aIUTHI UX OT KOPPO3UHU

[IpupogHble MCTOYHUKU YTIEBOAOPOAOB (Yrojb, NPHUPOIHBIA Tra3, HedTH),
MPOIYKTHI UX MepepaboTku (OEH3MH), UX POJIh B OBITY M MPOMBIIIIEHHOCTH
[lepBoHavabHBIE TOHATHS 00 OpPraHMYECKHX BEIIECTBAX KAK O COCTUHEHUSX
yraepoa (MeTaH, 3TaH, STHIEH, alleTUICH, STAHOJI, TNIMIEPUH, YKCYCHAs! KUCIIOTA).
[TonsiTHe 0 OMOJIOTMYECKN Ba)KHBIX BEIIECTBAX: JKUPAX, OCNIKaxX, YIIIeBOIaX — U UX

POJIA B ’KU3HU YCTIOBCKA



7.1
7.2
7.3

Pacuérrr:
o popMysaM XUMHYECKUX COSTUHEHUIN
Macchl (MacCOBOM) JJOJIM PACTBOPEHHOTO BEIIIECTBA B PaCTBOPE

M0 XUMHUYCCKUM YpaBHCHHUAM



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI VIS YUEHUKA

1. Tabpuensa O. C. Xumus. 8 kiacc: yueOHUK g 00meo0pa3oBaTeIbHbBIX
opranuzanuii / O. C. I'abpuensn, U. I'. Octpoymos, C. A. CinankoB. — M.:
[Ipocsenienue, 2020

2. Taopuensu O. C. Xumusa. Meronuueckoe mocooue g § kiacca yueOHoe
nocobue mis obeodpazoBarenbubix opranuzanuii / O. C. I'abpuenss, U.
B. Axcénona, 1. I'. OctpoymoB. — M.: Ilpocsenienue, 2019

3.I'abpuensia O. C. Xumus. COOpHUK 3a7a4 U yIpaKHEHUH. 8 Kiacc: yueOHoe
nocobue s obmeoOpazoBaTenbHbiX opranuzaruil/ O. C. I'abpuensH, U.
B. Tpury6uax M.: IIpocBemienue, 2019

4. Tabpuensa O. C. Xumus. 9 kiacc: ydeOHUK Juisi 00111€00pa3oBaTEIbHBIX
opraamsanuii / O. C. I'abpuensn, U. I'. Octpoymos, C. A. CnagkoB. — M.:
[Ipocsemenue, 2020

5. Xwumwus. 9 xnacc. Pabouas terpans. ['abpuensa O.C., Cnaakos C.A./
JPODA, kopnoparus "Poccuiickuii yueOuuk/2019/240 ctp.

6. Xumus. 9 xnacc. Terpans 11t 1a0OPATOPHBIX OMBITOB U MPAKTUYECKHUX
pa6ot. 'abpuensa O.C., Kynmosa A.B. / JIPODA, xoprioparus
"Poccuiickuii yueouuk/2019/112 cp.

7. Xumus. 9 knacc. XuMus B TeCTax, 3aja4ax, ynpaxxHeHusx. [ abpuensn
0O.C., CnagxoB C.A., Cmupnona T.B. / IPO®A, kopnoparus "Poccuiickuit
yueOHuk/» /2012/288 ctp.

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJA

1. T'a6puensu O. C., Bocko6oitnukoa H. I1., furykosa A. B. HacronsHas
KHHUTa yauTess. Xumus. 8 ki1.: Metoauueckoe nocodue. - M.: IIpoda, 2021.

2. T'abpuensu O. C., Amykosa A. B. Tetpanp s 1a60paTOpHBIX OMBITOB U
npakTudeckux padort. 8 k1. K yuebnuky O. C. I'abpuensna «Xumusi. 8 Kiaccy.
M.: dpoda, 2022.

3. lNabpuensn, O. C. Meroauueckoe nmocobue k yueonuky O. C. ["'abpuensna



«Xumusy. 8 kmace / O. C. 'abpuensa. — M. : Ipoda, 2021. — 109.

4. TabpuensH, O. C. Metonuueckoe mocodue k yueonuky O. C. ['abpuensna
«Xumusy. 9 kmace / O. C. 'abpuensa. — M. : Ipoda, 2021. — 108.

5. Xumus : rexHonorndeckue kaptol k yueouuky O. C. I'abpuensna «Xumus.
8 xiacey» : metoanueckoe nocoodue / JI. . AcanoBa. — M. : lpoda, 2020

6. Xumus : TexHonorndeckue kaptol k yueOuuky O. C. I'abpuensna «Xumus.
9 kmaccy : Mmeronudeckoe nmocodue / JI. . Acanoa. — M. : [Ipoca, 2018

7. Xumus. 8 xi1.: KonTponsHbIe 1 TpoBepouHbIe padoThl K yueOHuKy O. C.
[Na6puensina «Xumus. 8» / O. C. 'abpuensn, I1. H. bepeskun, A. A. Ymakosa
u ap. - M.: Jlpoda, 2022. naHHbIC

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

Beenurenannsiehttp://www.chemnet.ru I'azera « XuMus» 1 calT A yuuTens
«Sl uny Ha ypOK XUMUW»

http://him.1september.ru Enunas komnexkuus [{OP: [IpeamerHas kosuiekus
«XUMUS»

http://school-collection.edu.ru/collection/chemistry EcrecTBenHO-Hay4UHbIE
skcriepuMenThl: xumusi. Komnexkuust Poccuiickoro o0uieo0pa3oBaTeabHOTO
nopTana

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anux6epoBoit

http://www alhimik.ru Becepoccuiickas onuMnuana mKkoJIbHUKOB MO0 XUMUH
http://chem.rusolymp.ru Opranudeckast XuMusi: JIEKTPOHHBIA YICOHUK TSI
CpPEIHEU LIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHH: 3JEKTPOHHBIA YUEOHUK
http://www hemi.nsu.ru OTKpBITBIA KOJUTEK: XUMUS
http://www.chemistry.ru JluctaHuoHHas: OIUMINAA IO XUMUU:

TEJIEKOMMYHUKALIMOHHBINA 00pa30BaTeIbHBIN MPOEKT
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