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HHOACHUTEJIBHAA 3AIINCKA

[IporpaMMa 1o XMMHHM Ha YpPOBHE OCHOBHOTO OOIIET0 OOpa30BaHUS COCTAaBJI€HA HAa OCHOBE
TpeOOBaHUIl K pe3yabTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTelbHOM MPOrpaMMBbl OCHOBHOTO OOIIETO
obOpasoBanms, mnpenctaBieHHBIX B PI'OC OOO, a Ttakxke Ha ocHOBe GenaepalibHOW paboueit
MPOrpaMMbI BOCITUTAHUS M C y4E€TOM KOHICHIUHM MPENoaBaHus y4yeOHOro mpeaMera «XuMus» B
oOpasoBarenbHbBIX opranmu3anusiax Poccuiickoit deaepanum.

[IporpaMma 1o xwmum Ja€T TPEICTABICHHE O MesIX, OOmEel cTpaTteruu OOydeHHs,
BOCIHUTAHMSI W Pa3BUTUS OOy4alONIMXCA CpPEACTBAMHM y4yeOHOro TpeAMeTa, YCTaHaBJIMBAeT
00s13aTeNIbHOE TPEMETHOE COJCpXKAaHME, MPEIyCMAaTPUBACT pacHpeAeiieHHe €ro Mo Kiaccam Hu
CTPYKTYypUPOBaHUE IO pa3fjeliaM U TeMaM MpOTrpaMMbl 0 XUMUH, ONpPEAEIseT KOJIHMUYECTBEHHBIE U
KaueCTBEHHBIC XaPaKTEPUCTUKHU COJEP)KAHMS, PEKOMEHIYEMYIO IOCJIEeI0BATEIbHOCTh HW3Y4YCHUs
XUMHH C Y4ETOM MEXKIPEAMETHBIX M BHYTPHUIIPEAMETHBIX CBsI3€H, JIOTMKH y4eOHOro mpolecca,
BO3PACTHBIX OCOOCHHOCTEH OOYyYaromIMXCsl, OMPEAeIsieT BO3MOKHOCTH TpEeIMeTa U peau3aliu
TpeOoBaHUN K pe3yiabTaTaM OCBOCHHUS OCHOBHON 0O0pa3oBaTelbHONW MPOrpaMMbl Ha YpPOBHE
OCHOBHOTO 0011eT0 00pa30BaHus, a TaKXkKe TPeOOBAaHUH K pe3yJabTaTaM OOYYEeHHUs XUMHUH Ha YPOBHE
1enei M3ydeHHWs MpeAMeTa W OCHOBHBIX BHJOB y4eOHO-TIO3HABATENBHOM  N1E€ATEIbHOCTH
00yJaroIIerocs 0 OCBOCHUIO YIeOHOTO COJICPIKAHMSI.

3HaHWe XMMHHU CIY>KUT OCHOBOH [Uisi (pOPMHUpPOBAHHUS MHPOBO33PEHHs OOYYarOIIErocs, €ro
MIPEJICTABICHAA O MaTepUaIbHOM EIUHCTBE MHPA, BAXHYIO POJIb UTPAOT (POpPMHUpYyEMbIE XHUMHCH
MIPEJICTABJICHHS] O B3aUMOIIPEBPAILLEHUSAX DHEPTHMU U 00 DBOJIONUU BEIIECTB B MPHUPOJEC, O MYTAX
perieHus TII00AIbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YJHEPIEeTUUECKOM,
MUIIEBON U IKOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3IpaBOOXPAaHEHUSI.

N3yuenue xumuu:

CHOCOOCTBYET peanu3alil BO3MOXKHOCTEH AJisi camMopa3BUTUA U (OPMHUPOBAHUSA KYIbTYpPbI
JUYHOCTH, €€ o011ei 1 (PyHKIIMOHATIBbHOU IPaMOTHOCTH;

BHOCHUT BKJaJ B (OPMHUpPOBAHHE MBIIUICHUS U TBOPUECKHUX CIMOCOOHOCTEH oOydaromuxcs,
HAaBBIKOB UX CAMOCTOSITEILHON Y4eOHOU ACSATEIHHOCTH, DKCIIEPUMEHTAIBHBIX U UCCIIEI0BATEIECKIX
YMEHHU, HEOOXOJUMBIX KaK B MMOBCETHEBHOM JKU3HH, TaK U B IPOGECCHOHATBHON AESITETbHOCTH;

3HAKOMHUT CO CHEIU(UKON HAYYHOTO MBIIIJICHUS, 3aKJIaIbIBAET OCHOBBI IIEJIOCTHOTO B3IJIsIIa
Ha €MHCTBO MIPUPOJIBI u YeJI0BEKa, ABIISIETCS OTBETCTBEHHBIM ATanom
B (pOpMHUPOBAHUY €CTECTBEHHO-HAYUYHON TPAaMOTHOCTH O0YYarOIINXCS,;

croco6cTByeT (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIIEHHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K
MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJOTHYECKOE 00pa30oBaHUe 00ydarOIUXCsl.

JlanHple HampaBiieHHWss B OOyYe€HHHM XUMHUHM O00eCHedyHBAIOTCS CHENU(UKON COAepKaHUS
y4eOHOTr0 TIpeaAMeTa, KOTOPHIA SBISETCA MEAaroruvyeckd aJanTUPOBAHHBIM OTpakeHHEM 0a30BOM
HayK{ XMMHUHU Ha ONPEEeIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumMuum Ha ypoBHE OCHOBHOTrO 00IIero oOpa3oBaHHs OpPUEHTHPOBAH Ha OCBOCHHE
00y4aloIMMUCST CUCTEMBI MEPBOHAUATBHBIX TMOHATUNA XUMHUH, OCHOB HEOPTaHMYECKON XHUMHH H
HEKOTOPBIX OTJIETBHBIX 3HAYUMBIX TTOHSITHI OPTraHNYECKON XUMHUH.

CtpykTypa coaepkaHusi MpOrpamMMmbl MO XUMHUU c(opMHpOBaHa HA OCHOBE CHCTEMHOTO
noaxoja K e€ uzyuenuto. ConeprkaHue CKIaJAbIBAETCS U3 CUCTEMbI IIOHATUNA O XUMHUYECKOM 3JIEMEHTE
M BEHIECTBE W CHUCTEMBbl TOHATHUA O XUMHUYEeCKOW peakiuu. OO0e 3TU CUCTEMBI CTPYKTYpPHO
OpraHW30BaHbl MO TPHUHIIMIY TOCIETOBATEIHFHOTO PA3BUTHS 3HAHWW HAa OCHOBE TEOPETHUYECKUX
MPEACTABICHUIN pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

[lepuoanueckoro 3akona /1. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XMMUU;
YYEHHS O CTPOCHHH aTOMa U XMMHUYECKOM CBSI3H;
MPEJICTAaBICHHUIA 00 IIEKTPOIUTUIECKONM TUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckne 3HAHUS pacCMATPUBAIOTCS HA OCHOBE OMIIMPUYECKH TIOJYyYEHHBIX U
OCMBICIICHHBIX ()aKTOB, PAa3BHBAIOTCS MOCIIEIOBATEILHO OT OJHOTO YPOBHS K JPYTOMY, BBITIOJHSIS



GYHKIIUU OOBSCHEHUS W TPOTHO3UPOBAHUS CBOWMCTB, CTPOCHHS W BO3MOXHOCTEH MPAKTUYECKOTO
MIPUMEHEHHUS U TIOJTyYEHUS] U3y4aeMbIX BEIIECTB.

OcBoeHne nporpaMMbl IO XHMHUH CHOCOOCTBYeT (POPMHUPOBAHHMIO MPEICTABICHHUS O
XUMHUYECKON COCTaBISIONIEH HAyyHOW KapTUHBI MHUpa B JIOTMKE €€ CHCTEeMHON MPHUPOJIBI,
LIEHHOCTHOTO OTHOILIEHHUsI K HAyYHOMY 3HAHUIO M METOJlaM IO3HAaHWsS B Hayke. M3yueHue xumuu
MIPOUCXOJUT C MPHUBJICUYCHUEM 3HAHUN U3 paHee M3yYEHHBIX Y4eOHBIX MpeaMeToB: «OKpyxKaromuii
Mup», «bronorus. 5—7 knacce» u «dusuka. 7 Kiacey.

[Ipy u3ydyeHUn XUMHUHM HPOUCXOAUT (POPMHUPOBAHUE 3HAHUNW OCHOB XMMHUYECKOM HAyKH Kak
00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKON AEATEIbHOCTH YEJIOBEKa M KaK OJHOIO U3
KOMITOHEHTOB MHPOBOW KYJIBTYpHI. 3ajjaua y4eOHOro MpeMeTa COCTOUT B (JOPMUPOBAHUU CUCTEMBI
XUMHYECKUX 3HAHUH — BaKHEHIMX (AKTOB, MOHSATHH, 3aKOHOB M TEOPETUYECKUX IMOJIOKEHUH,
JOCTYMHBIX 000011IeHNIT MUPOBO33PEHYECKOT0 XapaKkTepa, A3blka HAyKH, B MPHUOOIICHUN K HAYUYHBIM
METOJIaM TIO3HAHMSI TIPH W3YYCHHUH BEIIECTB U XUMUYECKUX PEaKIui, B (GOPMUPOBAHUH U PA3BUTHH
MO3HABATENbHBIX ~YMEHUH W HUX NOPUMEHEHMH B Yy4eOHO-TIO3HABATENbHOM U y4yeOHO-
MCCIIEIOBATENILCKOM NIeATEIbHOCTH, OCBOCHHUU IMPaBHUJI OE30MAaCHOTO OOpamieHHsi C BEIIECTBAMU B
MTOBCETHEBHOM KU3HHU.

[Ipy wu3ydeHMM XUMHM Ha YPOBHE OCHOBHOIO 00I1ero oOpa3oBaHUS Ba)KHOE 3HAUYEHUE
MPUOOPENU TaKue LU, KaK:

— opMHpOBaHUE WHTEIUICKTYAIBHO PpAa3BUTOW JHMYHOCTH, TOTOBOM K CamMo00pa30BaHUIO,
COTPYTHUYECTBY, CAMOCTOATEIHLHOMY MPUHATHIO PEUICHHM, CIOCOOHON alanTHPOBAThCS K OBICTPO
MEHSIFOIITUMCS YCIIOBUSIM JKU3HU;

— HampaBJICHHOCT, OOydeHHs Ha CHUCTEeMAaTH4YecKoe MpuoOIIeHHe oO0yyarommxces K
CaMOCTOSITEIILHOM TO3HABATEILHOW NIEATEIIPHOCTH, HAYYHBIM METOJaM TO3HaHHs, (POPMHUPYIOIIHM
MOTHBAIIMIO ¥ PA3BUTHE CIOCOOHOCTEN K XUMUU;

— obecrieueHne  YCIIOBHM, CIOCOOCTBYIOIIMX TPHOOPETECHHIO  OOYYaIONIMMHUCS — OIBITa
pa3HOOOpa3HOW JIeATENbHOCTH, MO3HAHUS W CaMONO3HAHMS, KIIIOYEBBIX HABBIKOB (KIHOYEBBIX
KOMITETEHIIHH ), UMEIOIINX YHUBEPCATHHOE 3HAUCHHE JIJISl PA3TMYHBIX BUIOB JIEITEIbHOCTH;

— ¢opmupoBanue oOmel (QYHKIIMOHATBHOM M €CTECTBEHHO-HAyYHOW TpaMOTHOCTU, B TOM
YHUCJIe YMEHHUI OOBACHITH M OIICHUBATH SIBJICHUS OKPY>KAIOIIET0 MUPA, UCIOJIb3ysS 3HAHUS U OIIbIT,
MOJIy4E€HHBIE TIPU U3YUYCHUU XUMUH, IPUMEHITh UX TIPHU PEUICHUH MPOOJieM B MOBCEAHEBHON JKU3HU
Y TPYJOBOM JI€ATEIbHOCTH;

— ¢opMupoBaHUEe y OOYyYaIOUUXCS TYMaHHUCTHYECKUX OTHOIICHWN, MOHMMAHUS IIEHHOCTH
XUMUYECKUX 3HAHUM JUIsI BBIPAOOTKH DKOJIOTHYECKH II€JIECO00pa3HOTO TMOBENEHUS B OBITY U
TPYZIOBOM AEATENBHOCTH B LIENIAX COXPAHEHUs CBOETO 3/I0POBBS U OKPYKAIOIIEH MPUPOIHOM CPEJIbI;

— pa3BUTHE MOTHBAIIMK K O0yUEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO HA
OCHOBE yCBOEHHS 0OIIeUeIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY Mpoduiis u
HaIpPaBJIEHHOCTH JaJIbHEHIIEr0 00y4YeHHUsI.

OOmiee 4yuCIO YacoB, OTBENEHHBIX ISl WM3YYEHHUS XMMHHU Ha YpOBHE OCHOBHOTO OOIIETO
oOpa3oBanwus, coctaBiser 136 gacoB: B 8 kiacce — 68 4yacoB (2 waca B Hemeno), B 9 kimacce — 68
qacoB (2 yaca B HEJIEIO).

COJEPKAHUE OBYYEHUA
8 KUIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHSA
[Ipenmer xumuu. Posib XMMHM B )KM3HH Ye€IOBEKa. XMMHS B CUCTEME HayK. Tenia u BelecTna.
dusnuecKre CBOMCTBA BEIIECTB. ArperarHoe cocTossHue BemiecTB. [loHaTHe 0 MeToJax MO3HaHUS B
xuMun. Yucteie BemecTBa U cmecu. CriocoObl pa3iesieHus CMecei.
ATOMBI U MOJIEKYJIbl. XUMHUUYECKHE 31eMeHThl. CUMBOJIBI XUMHUECKHUX AJIeMEHTOB. [IpocTsie
CJIO’KHBIE BEIIECTBA. ATOMHO-MOJICKYJISIPHOE YUCHHE.



Xumuueckass popmyna. BaneHTHOCTP aTOMOB XMMHUYECKHX AJIEMEHTOB. 3aKOH IMOCTOSIHCTBA
cocraBa BeniecTB. OTHOcUTENbHAs aTOMHas Macca. OTHOCUTENbHAs MOJIEKYJIIpHas Macca. MaccoBast
JI0JI1 XUMHAYECKOI0 3JIEMEHTA B COCIMHECHUH.

KonunuectBo BemectBa. Monbs. Monsiprast macca. B3auMocBsA3p KonMuecTBa, MacChbl U 4UCiIa
CTPYKTYPHBIX €IUHHII BemecTBa. Pacuérel mo opMynamMm XMMHUECKUX COCAMHEHUI.

@u3znueckue W XUMHUYECKHE SBJICHUSA. XHUMHUYECKas peakuuss U €€ MpU3HAKU. 3aKOH
COXpaHEHHMsS Macchl BEUIECTB. XHMMHUYECKHE ypaBHEeHHUs. Kiaccupuranus XHMHUYECKHUX peaKIHi
(coemuHeHUs, pa3IoKEeHHS, 3aMeIeHUsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMHYECKOW IOCYJOi, MpaBuWiIamMH paboThl B JabopaTopuu U NpuéMaMu
oOpamieHusi ¢ 7a00paTOpHBIM O00OpYJIOBaHWEM, HW3YYCHHE W OINUCaHuEe (U3UYECKUX CBOWCTB
0o0pa3oB HEOPraHUYECKUX BelIeCTB, HaOMIOAeHHE (QU3NYEecKUX (IJIaBJICHHWE BOCKA, TasHUE JIbJA,
pacTupaHue caxapa B CTYIIKE, KHIIEHWE M KOHJEHCAlMsl BOJbl) U XUMHUYECKHUX (TOpEHUE CBEUH,
MPOKAJIMBaHWE MEIHON MPOBOJIOKH, B3aUMOJEHUCTBUE Mella C KUCJIOTOH) sIBIeHUl, HaOMI0AeHuEe U
ONMCAaHUE NPU3HAKOB NPOTEKAHUS XMMHUUYECKUX peakluid (pas3sioKeHHE caxapa, B3auMOJEHCTBHE
CEepHOI KHUCIOTBI C XJopuaoM Oapusi, paznoxenue ruapokcuaa meau (II) mpu HarpeBanuw,
B3auMO/IeicTBUE kene3a ¢ pacTBopoM conu menu (1), uzydenue cnmocoOOB pasneneHus: cMeceil: ¢
MOMOIIBI0 MarHuTa, (UIBTPOBaHHE, BBIMAPUBAHUE, AUCTUIUIALUA, XpoMmaTorpadus, MpoBeACHHE
OYNCTKH TIOBapEHHOW coOJIM, HaOJIOJeHWe ¥ ONMCaHWE pe3yJIbTATOB MPOBEACHUS OIIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MacChl, CO3JJaHUE MOJIeNieil MOJIEKY (IIIapOCTEPIKHEBBIX ).

Baskueiinue npeacraBuTe I HEOPraHUYeCKHX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucmopon — 3jeMEHT M NpPOCTOE BELIECTBO.
Haxoxnenune kuciopona B mpupojne, (Gpu3nyecKkrne W XUMHUYECKHE CBOMCTBA (pEaKkIMH TOPEHUs).
Oxcunpl. Ilpumenenne kucinopoga. CrnocoObl ToNydeHHS KHUCTIopoJa B Jaboparopuu
npoMsliieHHocTH. KpyroBopoT kuciopona B npupoge. O30H — auioTpomnHas MOAUQPUKALUSL
KHCJIOPO/JIa.

TemnoBoit 3¢pdeKT XUMHUYECKONW peakluH, TEPMOXMMHMUYECKHE YypaBHEHHUS, D3K30- H
SHAOTEPMHUUYECKHE peakuuu. TOIIMBO: Yroidb W METaH. 3arps3HEHHE BO3/yXa, YCHIEHUE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonopon — snemeHT u npoctoe BeniecTBo. HaxoxieHre Bojioposia B mpupoje, Gpuzndeckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CLIOCOObI nonydeHust. Kucmots! u conu.

MosnsipHblii 00bEM ra30B. Pacu€Tbl Mo XUMHUUECKUM YpaBHEHUSIM.

®usnueckue cBoMcTBa BOAbl. Boma kak pactBopurens. PactBopbel. HacelmeHHbIE U
HEHACBIICHHBIE PACTBOPLL. PacTBOpUMOCTE BewecTB B Boje. MaccoBast 10J BELEeCTBA B PaCTBOPE.
Xumuueckue cBoiicTBa BoJbl. OcHOBaHus. Poib pacTBOPOB B TMPUPOJE M B KU3HH YEIOBEKA.
Kpyrosopot Bozsl B ipupoie. 3arps3HEHHE NPUPOAHBIX BoJ. OXpaHa U OYMCTKA PUPOJHBIX BOJ.

Knaccudukaumss Heopranmueckux coeaumHeHuit. Oxcunpl.  Kiaccudukammss OKCHIOB:
cosieoOpa3zymomnie (OCHOBHbIE, KUCIOTHbIE, aM(poTepHble) U HecoseoOpasyronme. HomeHnknarypa
okcu0B. du3nyecKkne 1 XUMUYECKHE CBOMCTBA OKCHIOB. [lomydenne okCuaoB.

OcnoBanus. Krnaccupukanuss OCHOBaHWM: MIENOYM M HEPACTBOPHMBIE  OCHOBAHMSL.
Homenkmarypa ocHoBanuii. ®Dusznueckne W XHUMHYECKHE CBOMCTBA oOcHOBaHuU. I[lomydenue
OCHOBaHUM.

Kucnotsl. Knaccudukamus kucnor. Homenknatypa kuciaor. @PuU3nyecKue U XUMHYECKHE
cBoricTBa KUCIOT. Psan akruBHOocTH MeTaiioB H. H. bekerosa. [lonydenue kucior.

Comun. Homenknatypa coseil. @u3nueckre 1 XUMAYECKHe cBoWcTBa cosel. [lomydenue coneil.

I'eneTnueckas cBA3b MEXKIYy KJIaCCAMU HEOPTAHUYECKUX COCIUHEHUMN.

Xumuueckuii IKCnepumMeHm:

KayeCTBEHHOE OIpeeJICHUEe COJEpKaHHUsl KHCIOpoAa B BO3AyXe, MOJIydeHHe, coOupaHue,
pacrmo3HaBaHHE€ W M3yY€HUE CBOMCTB KHUCIOpOAa, HAOMIOJEHHE B3aUMOJEHCTBUS BEIIECTB C
KHCJIOPOJIOM M YCJIOBMsI BO3HMKHOBEHHS W IPEKpallleHUs TOpeHus (mokapa), O3HAKOMIIEHHE C
o0Opa3aMu OKCHJIOB U ONHMCAHHUE WX CBOWCTB, MOJyue€HUE, COOMpaHUe, Paclio3HaBaHUE U U3YyYEHUE
CBOMCTB BoJopoaa (ropeHue), B3aumojencTtBue Bopopojga ¢ okcunom Meau (II) (BozmoxkHO



WCIOJIb30BaHNE BUICOMATEPHANIOB), HaONOJeHWE O0Opa3loB BEMIECTB KOJIWYECTBOM 1 MOIb,
HCCIIeIOBaHHEe 0COOEHHOCTEN PAaCTBOPEHHUSI BEILIECTB C PA3IMYHONU PACTBOPHUMOCTBIO, TPUTOTOBIICHHUE
pacTBOpPOB C OMPEAETEHHOW MacCOBOM J0JIE pAacTBOPEHHOIO BEIIECTBA, B3aUMOJIECHCTBUE BOJBI C
MeTaylaMu (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE BHIEOMATEpPUAJIOB), UCCIIEIOBAHUE
00pa3I0OB HEOPTraHMYECKHX BEIIECTB PA3MYHBIX KIACCOB, HAOIIOJEHUE W3MCHCHHUS OKPACKH
WHIMKATOPOB B pacTBOpax KHUCIOT U HIefoueH, u3ydeHwe B3aumojeicTBus okcuaa meau (II) c
pacTBOPOM CEPHOM KMCIIOTBI, KHCIOT C METaJUIaMH, PEAKUUHA HEUTpAIN3alUu, II0JIy4CHHE
HEpPACTBOPUMBIX OCHOBAHMM, BBITECHEHUE OJHOIO METajlla JIPYyTMM M3 PacTBOpa COJIM, pELICHUE
3KCIEPUMEHTAIBHBIX 337a4 N0 TeMe «BaxkHeN e KiI1acChl HEOPraHUYECKUX COEIUHECHUIN.

Iepuonuueckuii 3axkoH u Ilepmoauveckass cucrema xumuyeckux 3iementoB /[l W.
MenpeneeBa. Ctpoenne aroMoB. XMMH4YeCKas CBSA3b. OKHUCIAUTEIbLHO-BOCCTAHOBUTEIbHbBIE
peakuumn

[TepBbie MOMBITKU KJIACCU(PUKANNUUA XUMUYCCKUX 3JIeMEHTOB. [loHATHE O rpymnmax CXOMHBIX
AJIEMEHTOB (ILIEJ0OYHbIE U IIEIOYHO3EMEIbHBIE METAILJIbl, TaJIOTeHbl, UHEPTHBIE T'a3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEPHBIC OKCUIBI U TUIPOKCH/IBI.

[Iepuonnueckuii 3akoH. I[lepuonnueckas cucrema xumuyeckux 3iueMeHToB /. 1. Menneneesa.
Kopotkonepuoanast u nimmHHONIEpHOAHAS Gopmbl [leproaudeckoil CHCTEMBI XHMHUECKHAX JJIEMEHTOB
. W. Menneneesa. Ilepuonst u rpynmbl. OU3MYECKUM CMBICI ITOPSAKOBOIO HOMEpa, HOMEPOB
MEpUO/Ia U TPYIIIbI AJIEMEHTA.

Crpoenue atomoB. CoctaB atroMHbIX saep. M3otomnbl. DnekTpoHbl. CTpOEHHUE 3JEKTPOHHBIX
00oJtouek aToMoB TiepBbIX 20 xuMudeckux dmeMeHToB [lepuoamaeckoit cucremsr Jl. M. Menneneea.
XapakTepucTuka XUMHUYECKOTO 3JEMEHTa Mo ero mnojoxkeHuto B Ilepmonmueckoin cucreme /Jl.
N. Menneneesa.

3aKOHOMEPHOCTH H3MEHEHUsl pajuyca aTOMOB XMMHYECKUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB I10 IPYIIAaM U EPUOIaM.

3nauenue [lepuognueckoro 3akoHa u Ileproanyeckoil cucTeMbl XMMUYECKUX 3JIEMEHTOB IS
pa3BUTHS HayKu U npakTUkd. [[. 1. MenaeneeB — yu€HbIN U rpak JaHUH.

Xumudeckas cBs3b. KoBaneHTHas (MONSpHAs U HETIOJSIPHAs) CBSA3b. DIEKTPOOTPUIIATEILHOCTD
XUMHYECKUX 3JIEMEHTOB. MloHHas CBS3b.

Crenenb okucienus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iponeccel OKUCIEHUS U
BocCTaHOBJIEHUSI. OKHCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

M3y4eHrue o0pa3lioB BEIIECTB METAUIOB M HEMETAJJIOB, B3aMMOJICHCTBHE THAPOKCH/IA IIUHKA C
pacTBOpaMM KHUCJIOT M IIEJI0YEH, TPOBEAECHHUE ONBITOB, MILTIOCTPUPYIOIINX TPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX peaKIMii (TOpeHre, PeaKiluy pa3ioKeHUsI, COSTUHEHNS).

Mesicnpeomemmnie céasu

Peanuzarust MeXIIpeAMETHBIX CBSI3€H MPU U3YyYEHUU XUMUU B 8 KJIaCCE OCYIIECTBISIETCS Yepes
UCIONIb30BaHNWE Kak OOIIMX eCTECTBEHHO-HAYYHBIX TOHSATUH, TaKk W TOHSATUH, SBISIOMIUXCS
CHUCTEMHBIMU ISl OTACJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAYYHBIN ()akT, TUMOTE3a, TEOpHUs, 3aKOH, aHAIU3,
CUHTE3, KIaccuuKaIys, IEPHOINIHOCTh, HAOI0IEHNE, SKCTIEPUMEHT, MOJISITUPOBAHNE, H3MEPEHUE,
MO/I€JIb, SIBJICHHE.

®usuka: Marepusi, aroM, DOJEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKJIWI, HN30TOIHI,
PaMOaKTUBHOCTh, MOJIEKYJIa, SJIEKTPUUECKUN 3apsi], BEIIECTBO, TEI0, 00BEM, arperaTHOE COCTOSHUE
BEIIIECTBA, Ta3, (U3NYECKUE BETUYUHBI, €IUHUIIBI H3MEPEHHUs, KOCMOC, TUTAaHETHI, 3BE3/161, COJTHIIE.

buonorus: porocunres, neixanue, ouochepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEPaAJIbl, TOPHBIE MOPOABI, MOJE3HbIE HCKOMAEMBbIE,
TOIUJIMBO, BOJIHBIE PECYPCHI.



9 KJIACC

BemecTtBo M XUMHYeCKasi peakusi

[Tepuonuueckuii 3akoH. [lepronanueckas cucrema xumuuyeckux sineMentoB [. Y. Menneneena.
CrpoeHne aTroMoB. 3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB XMMMUYECKHUX 3JIEMEHTOB IIEPBBIX TPEX
MIEPUOJIOB, KalMs, KaJbLHS W KX COCAMHEHUH B COOTBETCTBUM C IIOJOKEHHEM D3SJIEMEHTOB B
[Tepuoanueckoit CUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BemecTBa: BHUABl XUMHUYECKOM CBSI3U. THIBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCUMOCTB CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUIA XUMUYECKOU CBS3H.

Krnaccudukanusa 1 HOMEHKIaTypa HEOpPraHMUYEeCKHX BEHIeCTB. XMMHUUYECKHE CBOICTBA BEIIECTB,
OTHOCSIIIUXCS K pa3IUM4YHbIM KJIaccaM HEOPraHWYECKUX COEIMHEHUM, TIeHETHYecKas CBS3b
HEOPraHUYECKHUX BEILECTB.

Knaccuukanuss XMMHYECKHX peakIMid MO pa3InYHbIM NpU3HAaKaM (IO YUCIYy U COCTaBy
Y4acTBYIOUIMX B PEaKIMM BEIIECTB, MO TEIJIOBOMY 3P (EeKTy, 0 U3MEHEHHUIO CTENeHEH OKHUCIICHHS
XUMHYECKHUX JIEMEHTOB, 10 OOPATUMOCTH, M0 YYaCTHIO KaTan3aropa). IK30- U IHIAOTCPMHUYCCKUE
peaku, TepPMOXUMHUYECKUE YPABHEHHUS.

[loHATHE O CKOPOCTH XHUMHYECKOW peakiuu. [loHsTHE 00 OOpaTHMBIX W HEOOPATUMBIX
XUMHUYECKUX peakuusx. [IoHsATHEe 0 TOMOreHHBIX U reTeporeHHbIX peakuusax. [lonsTue o xaranuse.
[lonsTe 0 XxuMHUYecKoM paBHOBecuU. PaKTOPHI, BIUSIOIINE HA CKOPOCTh XUMUYECKOW pEaKLMU U
MOJIOKEHNE XMMUYECKOTO PABHOBECHSI.

OKHUCIINTENNFHO-BOCCTAHOBUTEIIbHBIE  PEaKIUH, OJCKTPOHHBIM  OajaHC  OKHUCIHUTEIBHO-
BOCCTAHOBUTENBHON peakuuu. CocTaBieHUE YpaBHEHUW OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIX
peaxkuuii ¢ UCTIOIb30BaHUEM METO/1a JIEKTPOHHOI'0 OajaHca.

Teopus 53JIEKTPOIUTHYECKON AUCCOLMAIMU. OJEKTPOIUTBI M HEANEKTPOJIuThl. KaTnoHsl,
aHUOHBI. MexaHM3M JHMCCOLMALIMM BEUIECTB C PA3NIMYHBIMU BHUJAMHU XUMHUYECKOW cBA3H. CTeneHb
nucconuanui. CHIIbHBIE U c1a0ble SEKTPOIHTHI.

Peakuuu noHHOro oOMeHa. YcioBHsS NPOTEKaHWS peakUuid HMOHHOrO OOMEHa, IOJIHbIE U
COKpalI€HHBIE HOHHBIE ypaBHEHHUS peakiuil. CBOMCTBa KHUCIOT, OCHOBAaHMM M COJIEH B CBETE
MPEACTABICHUI 00 AIEKTPOIUTHIECKOM aucconnanun. KauecTBeHHbIE peakiiy Ha HOHBI. [loHsTHE O
TUAPOIIU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAaKOMJIEHHE C MOJEISIMU KPUCTAIUIMUECKUX PEMIETOK HEOPraHNYECKUX BEIIECTB — METAIIJIOB
u HemeTauloB (TpaduTa M anmasza), CJIOXKHBIX BELIECTB (XJIOpHUJAa HATpHsl), HCCIETOBaHUE
3aBHCHUMOCTH CKOPOCTH XUMHUECKOW PeaKIMU OT BO3ACUCTBUS Pa3INYHbIX (DAaKTOPOB, UCCIIEOBAHUE
JJIEKTPONPOBOAHOCTA PACTBOPOB BEIIECTB, IIPOIECCA TUCCOLUALMN KHCIOT, IIEJI0YEHd U CoJied
(BO3MOXKHO HCII0JIb30BaHHE BUJIEO MAaTEpHAIOB), IPOBEIEHUE OIBITOB, MIUTIOCTPUPYIOIINX IPU3HAKU
MPOTEKAHUS PeaKIuii HOHHOTO oOMeHa (00pa3oBaHUE Oca/iKa, BBIJCICHUE Ta3a, 00pa3oBaHUE BOJIbI),
OIBITOB, WJITIOCTPUPYIOIIUX MPUMEPHl OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX peakuuil (ropeHue,
peaKuuu pasfioKEHHUs, COEIMHEHHS), paclO3HABAHME HEOPraHWYECKUX BELIECTB C IOMOIIbIO
KAaueCTBEHHBIX PEAKIIMI HA MOHBI, PEIICHNE YKCIIEPUMEHTANIbHBIX 3a/1a4.

HemeTajibl u MX coeJMHEeHUA

OOmiast XxapakTepucTUKa rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHBIE CTENEHH
okucienusa. CtpoeHue U (u3HUECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOreHOB. XUMHYECKHE
CBOMCTBa Ha IpUMEpe XJopa (B3aUMOJEHCTBUE C METAUIaMHM, HEMETAUIaMM, LIEIOYaMH).
XnopoBoaopoa. CoiisiHasg KHCJIOTa, XMMHUYECKHUE CBOMCTBA, IMOJy4YeHHUE, NMpUMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOAOPOZA Ha OpraHU3M uejoBeKa. BakHeiline XIopuabl U UX HaXO0XKICHUE B
MIPUPOJIE.

OOmast  xapakrepuctuka dneMeHTOB VIA-Tpynmnbsl.  OCOOEHHOCTH  CTPOGHHMS  aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne U (U3HUECKHe CBOICTBA MPOCTHIX BELIECTB —
KHUCJIOPO/AA U Cepbl. AJUIOTPOIHbIE MOAM(UKALINN KHCIOPOJa U cepbl. XMMHUYECKHE CBONUCTBA CEPHI.
CepoBonopoli, cTpoeHue, (hu3ndeckre U XumMuueckue cBoiictBa. OKCHIBI Cepbl KaK MpeICTaBUTENH
KHUCIOTHBIX OKcHuaoB. CepHas KkucioTa, (U3MYECKHEe M XHMHUYECKHE CBOicTBa (oOmme Kak



MPEJCTaBUTENS KJlacca KHUCIOT M Cleu(HUecKue). XUMHUECKUE pPEakluH, JIe)Kal[hie B OCHOBE
IIPOMBIIIICHHOTO cloco0a MosydeHus: cepHoil kucnotsl. [Ipumenenue cepHoit kuciaotel. Comu
CepHON KHCJIOTHI, Ka4YeCTBEHHAs peakiys Ha cynbpaT-uoH. HaxoxneHnue cepbl U e€ COeIMHEHUN B
npupoje. XUMHUYECKOE 3arpsi3HEHUE OKpYXKaroIel Cpelbl COeTUHEHUAMHU Cepbl (KUCIOTHBIE TOXKAH,
3arps3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI €0 MPEI0TBPAIICHUS.

OOmast  xapakrepuctuka 31eMeHTOB VA-rpymnnbel.  OCOOEHHOCTH  CTPOEHHS  aTOMOB,
XapaKTepHbIe CTENIEHH OKHCICHHS. A30T, paclpoCTpaHEHHE B MPHUPOJE, (prU3nUecKrue U XUMHUYECKUE
cBoiictBa. Kpyrosopor azora B mpupoge. AMMHUaK, ero (U3M4ecKHe U XMMHYECKUE CBOWCTBa,
nonyyenue u npumenenue. Com aMMOHUSA, UX (PU3NYECKHE U XMMUYECKHE CBOIMCTBA, IPUMEHEHHE.
KayecTtBeHHast peakuus Ha HMOHBI aMMOHHA. A30THas KHUCJIOTa, €€ MOJydeHHe, (U3UYecKue U
XMMHAYECKHE CBOWcTBa (00mMe Kak TPEACTaBUTENS Kiacca KHUCIOT U CcreuupuyecKue).
Vcnonb30BaHne HUTPATOB U COJIEH aMMOHHS B KaueCTBE MMHEPAIbHBIX yI0OpeHUH. XUMHUECKOe
3arps3HEHUE OKPYKAIOLIeH Cpeabl COSTMHEHUAMHU a30Ta (KUCIOTHBIE O/, 3arpsI3HeHNE BO3IyXa,
Mo4Bbl ¥ BogoéMoB). Docdop, ammorponHbie Moaudukanuu dochopa, GU3nIecKrue U XUMUUECKHE
croiictBa. Oxcua ¢ochopa (V) u dochopras kuciora, pu3nUecKue W XUMHUYCCKUE CBOMCTBA,
nony4yenue. Mcnonbs3zoBanue ¢pocdaros B kKauecTBe MUHEPAIBHBIX Y100PEHUH.

O6mass  xapakrtepuctuka 31eMeHTOB [VA-rpynnbel.  OCOOEHHOCTHM  CTPOEHHUSI  aTOMOB,
XapaKTepHbIe CTENEHW OKUCIIEHUs. YTJIepoJ, aJIOTPONHbIE MOIU(PHUKAIMM, PACIpPOCTPAaHEHHE B
nmpupoje, GU3NIECKUe U XUMHUYECKHEe CBOMCTBa. ApcopOuums. KpyroBopor yriepoma B mpupoe.
Oxcunpl yriaepoja, ux (u3uyeckMe M XUMHUYECKUE CBOICTBA, JEHCTBHE Ha JKUBBIE OPraHU3MBI,
MOJy4YeHHEe M TPUMCHEHHE. DKOJIOTHYECKHE TNPOOJIeMbl, CBsi3aHHbIE ¢ OKcuaom yriepona (1V),
TUIIOTE3a I1100aJbHOT0 MOTEMJICHUs KiIuMaTta, HapHUKOBbIN 3¢ dekT. YroapHas KucaoTa U €€ CoiH,
X (pu3nyecKkrue W XMMHUYECKHE CBOWMCTBA, MONy4YEeHUE M NpHMeHeHHe. KadecTBeHHas peakius Ha
kapOoHaT-uoHbl. Mcnonb30Banne kapOOHATOB B ObITY, MEAMILIMHE, MPOMBIIUIEHHOCTH U CEJIBCKOM
XO35UCTBE.

[lepBoHauyaibHble TMOHATHS OO0 OPraHMYECKUX BEIIECTBAX KAaK O COCAMHEHMSX yriepoja
(MeTaH, 3TaH, STHIIEH, allETHJICH, ATAHOJ, TJIMIEPUH, YKCYCHas KHCIoTa). [IpupoaHble UCTOYHUKA
YTJI€BO0POI0B (Yroib, NPUPOAHBINA ra3, HePThH), MIPOLYKTHl UX MepepaboTku (OeH3UH), UX pOJib B
OBITY W TpPOMBIIIICHHOCTH. [loHATHE O OMOJOTMYECKH BaKHBIX BEIIECTBAX: JKUpPAxX, OeKax,
yIJIeBOJAaX — M HUX POJIM B JKU3HM YeJIOBeKa. MarepuanbHOE €JUHCTBO OpPraHMYECKHX MU
HEOPTaHUYECKUX COCTUHEHUH.

KpemHuuii, ero gusnueckue 1 XMMUYECKHE CBOMCTBA, MoJlyueHHe 1 npuMeHeHne. CoeluHeH s
KpeMHusi B npupoje. Ob6mue npencrasieHuss o0 okcuae kpemHus (IV) u xpeMHHEBON KHCIIOTE.
Cunukatel, MX UCHOJb30BaHHWE B OBITY, B NPOMBIIIJIEHHOCTH. BaxHeWne CcTpouTenbHbIe
MaTepuasbl: KepamMHKa, CTEKJIo, LEeMEeHT, OeToH, kene300eToH. [Ipobimembl Oe3omacHOTO
HCIOJIb30BAHUS CTPOUTENBHBIX MaTEPUAIIOB B IOBCEITHEBHOMN JKHU3HH.

Xumuueckuii IKcnepumenm:

u3yuyeHue oO0pa3l0oB HEOPraHMYECKMX BELIECTB, CBOWCTB COJSHOM KHCJIOTHI, IpPOBEIECHUE
Ka4eCTBEHHBIX PEAaKIMH Ha XJOPHI-MOHBI M HAOJIOJCHWE TPH3HAKOB WX TPOTEKAHUS, OIIBITHI,
oTpaxkaromue (GHU3NUYECKUe M XMUMHUYECKHE CBOWCTBA TaJIOTEHOB M HMX COEAMHEHHUH (BO3MOXHO
WCIIOJIb30BaHNUE BUJEOMATEPHANIOB), O3HAKOMJIEHHME C o0Opa3laMu XJIOpHAOB (TaJOreHUA0B),
O3HAaKOMJICHHE C oOpasmamMu cepbl U €€ COeNMHEHMsIMHU (BO3MOXHO  HCIIOJIb30BaHHE
BHJICOMATEpPHAIOB),  HaOMIOJeHWE  Tpolecca  OOyriaWBaHHMs ~ caxapa  IOj  JCHCTBUEM
KOHIIGHTPUPOBAHHOW CEpHOW KHCIIOTHI, M3YYEHHE XWMHUYECKUX CBOMCTB pPa30aBIECHHON CEepHOM
KHCJIOTBI, TIPOBEJICHUE KAYeCTBEHHON pEaKknWu Ha CyiIb(paT-noH W HAONIOJIEHHE TNpU3HaKa e
NpOTeKaHMs, O3HAKOMJIEHHE C (U3MYECKHMMM CBOMCTBaMHU a30Ta, ¢ocdopa W HUX COEAMHEHHH
(BO3MOKHO HCITOJIb30BaHUE BUJEOMAaTEpHaioB), oOpa3laMu a30THBIX U (HOCHOPHBIX YIOOpEHHI,
nojryyeHue, coOupanue, pacro3HaBaHUe M W3y4Ye€HHUE CBOMCTB aMMHUaKa, MPOBEJCHUE KaueCTBEHHBIX
peakimii Ha HOH aMMOHWUSI U GochaT-HOH U M3yUCHHE NMPU3HAKOB UX MPOTEKAHUS, B3aNMOICHCTBHE
KOHIICHTPUPOBAHHOW a30THOIM KHUCIIOTHI C MEIbl0 (BO3MOXKHO HCIIOJIb30BAaHHE BHJICOMATEPHAIIOB),
U3y4eHHe MOJENeH KpUCTAIUIMYECKUX peIIETOK anmasa, rpaguta, QymiepeHa, 03HaKOMIIEHHE C
IPOIIECCOM  acopOLMU  PAcTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YyIJIEM U YCTPOWCTBOM



MPOTHUBOTAa3a, TMOJyuyeHue, coOupaHue, paclo3HABaHWE W HW3YYCHHE CBOMCTB YIJIEKUCIOrO Tasa,
MIPOBEJICHUE KAUYEeCTBEHHBIX peakIuil Ha KapOOHAaT M CUJIMKAT-HOHBl U HM3yYEHUE MPU3HAKOB HX
IIPOTEKAHUs, O3HAKOMJICHME C IPOAYKIMEHM CHIMKAaTHOM  IIPOMBIIUICHHOCTH, PpEILICHUE
SKCIEPUMEHTAIIbHBIX 3a/a4 110 TeMe «BakHele HeMeTallIbl U UX COEIUHEHUS.

MeTaniibl M UX COeAMHEHUS

OO0mas xapakTepuCTUKa XMMHUECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUH UX TOJIOKCHUSI B
Ilepuonnueckoir cucreme Xxumuueckux daeMeHToB JI. WM. MenneneeBa M CTpOEHHMS aTOMOB.
Crpoenue wmetaiioB. Mertainuyeckas CBsSI3b W METaUIMYECKas KPUCTANIMYECKas pElIETKa.
DNEeKTPOXUMHUYECKUHN psii HANpsKEeHUN MeTaiuioB. OU3nyecKkue U XUMHUECKHE CBOWCTBA METAJIJIOB.
OO6mue crnocoObl monydeHus: MetamioB. [loHsATHE O KOPpO3UM METAJJIOB, OCHOBHBIE CIIOCOOBI
3alUThI UX OT Koppo3uu. CruiaBsl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX TIPUMEHEHUE B OBITY
Y IPOMBILIUIEHHOCTH.

[[lemoyHble MeTaJUIBL: MMOJOXKEHHE B l[leproanyeckoil cucTeMe XMMHUUYECKUX 3JIeMEHTOB /l.
W. MenneneeBa, CTpOEHME KX AaTOMOB, HaxOxAeHUE B mpupoje. Pusnyeckue MU XUMUYECKHE
cBoiicTBa (Ha mpumepe Hatpus U Kanusi). OKCUABl U THAPOKCHUIBI HaTpus u Kanus. [IpumeneHue
LIEJIOYHBIX METAJUIOB U UX COEIMHEHUM.

[[lenouyHO3EMENBHBIE METAUIBI MAarHUM M KaJIbIMK: moJioxkeHue B llepumoanueckoi cucreme
xumuyeckux snemeHTtoB /J[. U. MenaeneeBa, cTpoeHMe HMX aTOMOB, HaXOXICHUE B IPHUPOE.
dusnyueckre 1 XMMHUYECKUE CBOMCTBA MarHus U KaJbIus. Bakuenme coeIMHeHHS Kaablus (OKCHU/I,
TUAPOKCH, coin). KECTKOCTH BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

Amomunuil: nonoxeHne B llepuommueckoin cucrtemMe XMMHMYECKMX AneMeHToB [l
W. MenneneeBa, cTpoeHuE aToMa, HaxoXKJeHUE B npupoje. Ousnyeckue 1 XMMUYECKUE CBOMCTBA
amroMuHMS. AM(OTEpHBIE CBOHCTBA OKCHJIA ¥ TUIPOKCH/IA ATFOMHHHS.

Kenezo: nonoxenue B [lepnonnueckoii cucreme xumuyeckux anemeHToB . . Menneneesa,
CTpOEHHE aToMa, HaxoKJeHue B npupoje. dusnueckue u XMMHUUECKHE CBOMCTBA xene3a. OKCcupl,
ruapokcuabl u conu xenesa (I1) u xenesa (I11), ux cocras, cBoicTBa U MOTyuEHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMIJIEHHE ¢ 0o0pa3laMi METAJJIOB U CIIaBOB, UX (PU3UYECKUMH CBONCTBaMU, U3y4YCHHE
pe3yIbTaTOB KOPPO3HH METALIOB (BO3MOXKHO HCIOJIB30BAaHUE BUICOMATEPUATIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUS OKCHJIa KaNbIUsl U HATPHUS C BOAOH (BO3MOXKHO HMCIIOJIb30BAHHUE BUIEOMATEPHAIIOB),
HCCIIEIOBAaHUE CBOICTB >KECTKOM BOJBI, Ipollecca TOPEHUsl >Kejae3a B KHUCIOpoJe (BO3MOXKHO
WCIOJIb30BaHNE BUEOMATEPHUANIOB), MPHU3HAKOB MPOTEKAHUS KAaYeCTBEHHBIX pEaKIU{ Ha HOHBI:
MarHus, KaJblus, aTFOMUHUS, ITUHKA, xKene3a (I11) u xenesza (I11), menu (II), HaGnronenue u onucanue
MPOLIECCOB OKPAIIMBAHUS MJIAMEHH MOHAMU HATPHS, Kalus U KalblUsg (BO3MOXKHO HCIOIB30BaHUE
BUJICOMATEPHAIOB), HCCIEI0BaHUE aM(OTEpPHBIX CBOMCTB TMJIPOKCHJA ATIOMHUHHUS M TUAPOKCUIA
LIMHKA, PELIEHNUE dKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BaxHenIe MeTauibl U UX COEIUHEHUS».

XuMHus M OKpy:KamoLas cpeaa

BemecTtsa u Marepuanbl B NMOBCEIHEBHOM KW3HM YeENOBEKa. be3oracHoe HCnosib30BaHuUE
BEIIIECTB U XUMUYECKHUX PEakiuii B ObITy. [lepBast moMoIp mpyu XMMUYIECKUX 0JKOTaxX U OTPABIICHUSX.

XUMHYECKOe 3arpsi3HEHHE OKpYyXKaroled cpeabl (MpeAesibHas AOMYCTUMAas KOHIIEHTPALMS
Beulects, nanee — [1JIK). Ponb xumMuu B penieHnn 3K0JI0rnyeckux mpooiaem.

Xumuueckuii IKcnepumenm:

n3ydyeHue o0pa3loB MaTepuayoB (CTEKIIO, CIIJIaBbl METAJJIOB, TOJIMMEPHBIE MaTepUaJbl).

Mesicnpeomemmuoie céasu

Peanusanus MeXIpeaAMETHBIX CBsI3€l NPU U3yYEHNN XMMHUHU B 9 Kiacce OCYIIECTBISAETCS Yepes
UCIONIb30BaHNE Kak OOIIMX eCTECTBEHHO-HAYYHBIX TOHSATUN, TaKk W TOHSATUH, SBISIOMIAXCS
CUCTEMHBIMU JJI OTAEIIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAYYHBIN ()akT, TUMOTE3a, 3aKOH, TEOPHsl, aHAIU3,
CUHTE3, KJIaccu(UKaius, NepuoinyHOCTb, HAOI0JeHIE, SKCIIEPUMEHT, MOJIEIMPOBaHIE, U3MEPEHUE,
MO/JIETIb, SIBJICHUE, TAPHUKOBBIN (D PEKT, TEXHOTOT S, MaTePHAIIBI.

®usmka: MaTepus, aroM, SJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIWA, HW30TONHI,
PaarOaKTUBHOCTh, MOJIEKYJIA, JICKTPUUYECKUH 3apsil, IPOBOJIHHUKHU, MOJIYIIPOBOAHUKH, TUDIICKTPUKH,



(OTORJIEMEHT, BEIIEeCTBO, TENO, O0BEM, arperarHoe COCTOSHUE BEIIeCTBa, Ta3, pPacTBOD,
PacTBOPUMOCTD, KpUCTaJINYecKasl peléTKa, CIUIaBbl, (GU3NUYEeCKUe BEIIMYUHBI, SAMHHUIIBI H3MEPEHUS,
KOCMHMYECKOE MPOCTPAHCTBO, TIJIaHETHI, 3BE3/1bI, COJHIIE.

buonorus: dorocunTes, npixanue, Ouocdepa, 3KOcHCTeMa, MHUHEpaJbHbBIE YIOOpEHUS,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, MUTATEIbHBIC BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEPaAJbl, TOPHBIE MOPOAbI, MOJE3HBIE HCKOIAEeMBbIE,
TOTUTMBO, BOJIHBIE PECYPCHI.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE pEe3yNbTaThl OCBOEHUSI MPOrpaMMbl OCHOBHOTO 00IEro o0pa3oBaHMs JOCTUTAIOTCS B
X0JIe OOy4YeHHSI XMMHUHU B €IUHCTBE YUCOHON M BOCHHUTATEIHHOW JEATCIHHOCTH B COOTBETCTBUU C
TPAAULUMOHHBIMH POCCUMCKUMHU COLUOKYJIBTYPHBIMH U JYXOBHO-HPAaBCTBEHHBIMH II€HHOCTSIMH,
MPUHATBIMH B OOIIECTBE NPAaBWJIAMH M HOPMAaMH IIOBEJACHUS W CIIOCOOCTBYIOT TIpoIleccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLTUATM3AINH 00Y4aIOIIHUXCS.

JIMIHOCTHBIE Pe3yNIbTATHI OTPAKAIOT TOTOBHOCTH 00YYAIOMINXCSI PYKOBOJCTBOBATHCSI CHCTEMOM
MO3UTUBHBIX IIEHHOCTHBIX OPUEHTAUMN M PaCHIMPEHHE ONBITA JEATEIBHOCTH Ha €€ OCHOBE, B TOM
YHUCJIC B YACTHU:

1) naTPpHOTHYECKOTO BOCIIUTAHHUSI:

LIEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HUCTOPHUYECKOMY U HAYYHOMY
HACJIEIUIO, TOHUMAHUS 3HAUEHUS XUMHUYECKOW HAyKd B JKU3HM COBPEMEHHOTO OOIIEecTBa,
CIIOCOOHOCTH BJAJIETh JOCTOBEPHON WH(pOpMAaNMeld O TEePeOBBIX JOCTHIKCHUSX U OTKPBITHIX
MHPOBOHM M OTEYECTBEHHOI XMMUU, 3aUHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 yCTPOMCTBE MUpa U
00111eCTBa;

2) rpasKIaHCKOr0 BOCIIMTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax MW TMPaBWIAX MEXKIUYHOCTHBIX OTHOIICHUH B
KOJUIEKTHBE, KOMMYHHUKAaTHBHOW KOMIIETEHTHOCTH B  OOIIECTBEHHO IMOJIE3HOH, y4eOHO-
HCCTIEI0BATENIbCKOM, TBOPUYECKONM M JAPYTUX BHUJAX JESITEIBHOCTH, TOTOBHOCTH K pPa3zHOOOpa3HOU
COBMECTHOHN JESATENbHOCTH TP BBHIMOJTHEHUHM YYEOHBIX, TMO3HABATENbHBIX 3a7ay, BHIOJHEHUH
XUMUYECKUX IKCIIEPUMEHTOB, CO3JaHUHM YUYEOHBIX MPOEKTOB, CTPEMIJICHUS K B3aUMONOHHMMAHUIO U
B3aMMOITOMOIITH B TIPOIECCE ITOM y4eOHOIl 1eaTeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEJCHHUE U
MOCTYNKH CBOUX TOBAPUIIECH C MO3UIIMH HPABCTBEHHBIX M TMPABOBBIX HOPM C y4ETOM OCO3HAHUS
MOCJIE/ICTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA .

MHPOBO33PEHUYECKHE MPEJICTABICHUS O BEIIECTBE U XUMHUUYECKOW PEaKIMH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO DPa3BUTHSI HAYKH M COCTABJIIIONIME OCHOBY JUISI TIOHUMAHHUS CYITHOCTH
HAyYHOW KAapTUHBI MUpA, MPEACTABICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX DPa3BUTHUS TMPHUPOIBI,
B3aMMOCBS35IX YEJIOBEKA C MIPUPOTHOM CPeIoi, O POJIM XMMHUH B TO3HAHNU ITUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHbIE MOTHUBBI, HANpaBIECHHbIE Ha TMOJYyYEHHWE HOBBIX 3HAHMM 1O XUMHH,
HEOOXOaUMBIE JJIT OOBSCHEHHS HAOIIOJAaeMBbIX TIPOIECCOB U  SIBJICHWW, ITO3HABATEIHHOM,
MH()OPMAIIMOHHONW M YUTATENbCKOW KYIBTYpBI, B TOM YHCIIE€ HABBIKOB CAMOCTOSITEIBHON PabOThI C
y4eOHBIMU TEKCTaMH, CIPABOYHOM JIMTEPATYypOH, TOCTYIMHBIMH TEXHHYECKUMHU CPEICTBAMHU
MH(OPMAIIMOHHBIX TEXHOJIOTHUH;

WHTEpeC K OOYYCHHWIO W TIO3HAHMIO, JII0OO03HATEILHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caMo00pa30BaHUIO, MPOCKTHOW M HCCIEIOBATENBCKON EATEIBHOCTH, K OCO3HAHHOMY BBIOODPY
HaIpaBJIEHHOCTH M YPOBHS OOYYCHHS B JAJIbHEHUIIIEM;

4) popMupPOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHUE LIEHHOCTHU >KM3HU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/I0POBBIO, YCTAHOBKH HA
3I0pOBBI 00pa3 KU3HU, OCOSHAHKE TOCIICICTBUN M HEMPUATHE BPEIHBIX MPUBBIYCK (YIIOTPEOICHUS



QJIKOTOJIsl, HAPKOTHUKOB, KYypEeHHs), HEOOXOTUMOCTH COONIOJACHUS TMPaBHJI OE30MACHOCTH IPH
00palleHnt ¢ XMMUYECKHMHU BEIIECTBAMU B OBITY U peaJIbHOM KU3HH;

5) Tpy/10BOTO BOCIUTAHUS

UHTEpEC K MPAKTHUYECKOMY HM3YyYEHHMIO Mpodeccuil W TpyAa pa3iIMyHOrO poja, YBaKEHUE K
TPYLy U PE3yJIbTaTaM TPYAOBOU JIEATEIBHOCTH, B TOM YHUCIIE HA OCHOBE IPUMEHEHUS NPEIMETHBIX
3HaHUH 10 XMMUHU, OCO3HAHHBIN BBIOOP MHIMBUAYAIBHOM TPAEKTOPUU NMPOJOKEHUS 00pa30BaHMsI C
y4€TOM JIMYHOCTHBIX HWHTEPECOB M CIIOCOOHOCTHM K XUMHH, OOIIECTBEHHBIX WHTEPECOB H
notrpeOHoOCTeH, ycnemHoil npodeccuoHaIbHOW AEATENbHOCTH U Pa3BUTUS HEOOXOJMMBIX yYMEHU,
TOTOBHOCTD aIalITUPOBATHCS B IPOPECCHOHATBHOI cpe/ie;

6) IK0JIOTHYECKOT0 BOCTIHTAHUSA:

HKOJIOTHYECKU IIeJIeco00pa3Hoe OTHOILICHHE K IMPHUPOJE KaK HCTOYHUKY JKM3HM Ha 3emie,
OCHOBE €€ CyIIECTBOBaHMs, MOHMMAaHHE LIEHHOCTH 30pOBOr0 M 0Oe3omacHoro obpasa >XKHU3HH,
OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY (PM3MYECKOMY U ICUXMUYECKOMY 30POBBIO, OCO3HAHUE
LIEHHOCTH COOJIIOJIeHNs MpaBuJl O€30MacCHOr0 MOBEIEHUS IpHU paboTe C BEIEeCTBAMM, a TAKXKe B
CUTYalUsX, YTPOKAKOLIUX 340POBBIO U KU3HU JIIOJIEH;

CIOCOOHOCTH NMPHUMEHATh 3HAHUS, MOJydaeMble NMPU U3YYEHUU XUMHM, JJs peIleHUs 3a/ad,
CBA3AHHBIX C OKPYXKaroLEeH IPUPOJTHON CPENOH, Ul OBBIIECHHS YPOBHS 3KOJIOTHYECKOU KYJIBTYPBI,
OCO3HaHMA TJI00AIBHOIO XapakTepa 3KOJOIMYECKUX MpoOjeM U MyTed UX pelIeHHs MOCPEICTBOM
METOJ0B XMMUH, SKOJIOTUYECKOTO MBILUICHUS, YMEHUS PYKOBOACTBOBAaTbCA MM B IIO3HABATEJIBHOM,
KOMMYHHMKaTUBHOW U COLIMAJIbHON ITPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATBI

B cocraBe MerampeIMeTHBIX pE3yJIbTaTOB BBIACISIOT 3HAYUMbIe s (HOPMUPOBAHUS
MHUPOBO33pEHUsI OOIllEHAyYHbI€ MOHATUS (3aKOH, TEOpus, NPHUHLMI, THIOTe3a, (akT, cucrema,
MPOLIECC, AKCIIEPUMEHT U JPYroe.), KOTOpbIe HCIONb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4E€OHBIX
MpeAMETax U TMO3BOJISIOT Ha OCHOBE 3HAHHMM M3 ATHUX NMpeaMeTOB (OPMHPOBATH NMPEIACTaBICHUE O
I[EJIOCTHOM HAay4YHON KapTHHE MHUpa, W YHHUBEpcajibHble ydeOHBIC NEHCTBUs (ITO3HABATENBHEIC,
KOMMYHHMKATHUBHBIE, PETYJISTUBHBIE), KOTOpble oOO0ecneunBaloT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENTLHOMY TUTAHUPOBAHUIO M OCYIIIECTBICHUIO YU€OHOM IeATEeTbHOCTH.

IMo3naBaTebHBIE YHHBeEPCcAJbHbIE YUeOHbIE AeiCTBUS

ba3oBble JJjornueckue aeMcTBU:

YMGHI/ISI HUCIIOJIB30BATh HpI/IéMI)I JIOTUYCCKOT'O MBIIIJICHUA HpI/I OCBOCHHNU 3HaHI/II\/'Ii paCKpI)IBaTI)
CMBICJ XUMHUYECKUX MOHATHH (BBIACIATH UX XapaKTepHbIe MPU3HAKHU, YCTAHABIUBATh B3aUMOCBSI3b C
)Ipyrl/IMI/I HOHSITI/HIMI/I), HWCIIOJIB30BATh ITOHSTUSA HJISI O6T)$ICH€HI/I$[ OTOCIIBHBIX q)aKTOB nu 5[BJ'I€HI/II>1,
BBIOMpATh OCHOBAHHUS M KPUTEPUM JUIS KIACCU(PUKAIUKA XHUMHUYECKUX BEIIECTB M XHUMHUYECKUX
peaKHHﬁ, yCTaHaBJ'H/IBaTI) HpI/I‘II/IHHO-CJ'IeI[CTBeHHI)Ie CBsI3U Mencz[y O6’B€KTaMI/I H3y‘I€HI/I$I, CTpOI/ITI)
JIOTUYECKHE paccykaeHus (MHAYKTUBHBIC, ICAYKTUBHBIE, MO aHAJOTHH), JAelaTh BBIBOABI U
3aKITIOYEHUS

YMEHHE TPUMEHSATh B IMPOIIECCe TMO3HAHUS TMOHATHS (NMpEeIMETHbIE W METANpeAMETHEIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENIH, UCIOJIb3yeMble B XUMHH, MpPeoOpa3oBbIBaTh IIMPOKO
MPUMEHSIEMbIE B XWMHU MOJICNIbHBIE TPEACTABICHUS — XUMHUYECKUW 3HAK (CHMBOJ DSJIEMEHTA),
XuMHueckas Gopmysa U ypaBHEHUE XMMHUECKON peaklMy — MPU PEelIeHNH y4eOHO-TI03HABaTEIbHBIX
3a7a4, ¢ Y4ETOM ITUX MOJEIBbHBIX IPEIACTABICHUN BBISBIATH U XapaKTEPU30BaTh CYLIECTBEHHBIE
HpI/ISHaKI/I HSy‘IaeMBIX 06’BCKTOB — XUMHWYCCKHUX BCUICCTB U XUMHNYCCKUX peaKHHﬁ, BBIABJIIATH O6HH/I€
3aKOHOMEPHOCTH, IMPUUYMHHO-CIIEICTBEHHBIE CBS3M M IPOTUBOPEUYUS B M3Y4aeMbIX Mpoleccax M
SABJICHUAX.

ba3oBble uccieaoBarejibCkue AecTBUS.

YMCHI/IG HUCIIOJIB30BATh ITOCTABJICHHBIC BOHpOCBI B KQYCCTBC I/IHCTPYMGHTa II0O3HAaHUA, a TaAKXKE B
KAauecTBE OCHOBBI 171 (POPMUPOBAHHUS TUIOTE3bl MO MPOBEPKE MPABUIBLHOCTU BBICKA3bIBAEMBIX
CYXKJICHUMH;



npuoOpeTeHre OmbITa MO0 IUIAHUPOBAHMIO, OPraHU3alUN M IPOBEACHUIO YUYECHHUECKUX
SKCIIEPUMEHTOB, YMEHHUE HaOII0AaTh 3a XOJOM IMpPOIEcca, CaMOCTOSITENbHO MPOTHO3UPOBATH €r0
pe3yabTar, (opMmynupoBaTh O000OIIEHHS M BBIBOABI IO pe3y/lbTaTaM MPOBEAEHHOTO OIIBITA,
UCCIIeIOBaHMs, COCTABIIATH OTUET O MPOJIEIaHHOM paboTe.

Pabora ¢ undopmanmeii:

yMEHHE BbIOHMpaTh, aHAIM3UPOBATH M WHTEPIPETUPOBATH UHPOPMAIMIO PA3IUYHBIX BUAOB U
¢dopM mpencTaBieHUs, IMOJy4yaeMyl M3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJSIpHAs JMTepaTypa
XUMHUYECKOTO COJIep KaHMsI, CIIpaBOYHbIE MOcoOusi, pecypchl MHTepHeTa), KpUTUYECKH OIICHUBATh
MPOTHBOPEUYUBYIO U HEJOCTOBEPHYIO HH(POPMALIUIO;

YMEHHE MPUMEHSTh Pa3IMyHble METOAbl U 3alpoChl MpHU IMOHCKE U 0TOOpe HHpOpManuu U
COOTBETCTBYIOIINX JAQHHBIX, HEOOXOAWMBIX ISl BBIMOJHEHUS y4eOHBIX M IO3HABATENbHBIX 3a1ad
OnpeAeNéHHOr0 THIA, NPUOOpPETeHHEe OmbiTa B OO0JACTH HCIONb30BaHHUS HHPOPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJAJCHHUE KyJIbTYPOM AKTUBHOI'O MCIIOJIB30BaHUS DPA3IUYHBIX
MTOMCKOBBIX CHCTEM, CAMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO (hOpMY IpEICTaBIeHUs UHPOpMALUK
U WUTIOCTPUPOBATh pElIaeMble 337a4l HECIOKHBIMH CXEMaMH, AHarpaMMaMu, JPYruMu (hopmMamu
rpauK U UX KOMOMHAIUSIMU;

YMEHHME HCIIOJIb30BaTh M aHAJIM3UPOBAaTh B IIpoliecce Y4yeOHOW U  UCCIIENOBAaTEIbCKOMN
NEeSITeIbHOCTH MH(GOPMALIMIO O BIUSHUU MPOMBIILICHHOCTH, CETLCKOTO X034HCTBA U TPAHCIIOpTa HA
COCTOSIHUE OKPY’KAIOLIEH MPUPOTHON CpeIbl.

KoMMyHHKaTHBHBIC yHUBepPCaJIbHbIC Y4eOHbIC 1eliCTBUA:

yMEHHS 3a/1aBaTh BOMPOCHI (B X0J/€ auajora u (Wih) JUCKYCCHUHU) M0 CYIIECTBY 0OCYKIaeMOit
TeMbl, (POPMYITHPOBATH CBOU MPEI0KEHUS OTHOCUTEIHHO BHITIOTHEHHS MPEATIOKEHHOM 3a/1a4u;

YMEHHMSI MPEICTABIATh MOJIyY€HHbIE PE3yJIbTaThl I03HABATEIbHON NEATEIbHOCTU B YCTHBIX U
MUCBMEHHBIX TEKCTaX; JAeNaTh MPE3EHTALUIO PE3YIbTATOB BBHIOIHEHUS XUMUYECKOTO SKCIIEPUMEHTA
(JtabopaTopHOTrO OTBITa, JIAOOPATOPHOU PabOTHI MO HMCCIECIOBAHUIO CBONCTB BEIIECTB, Y4eOHOTO
MIPOCKTA);

YMEHHSI y4eOHOro COTPYIHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOW I103HABATEIbHOW H
HCCIIEI0BATENbCKON AEATEIbHOCTH IIPU PELICHUH BO3HUKAIONIIUX MPOOJeM Ha OCHOBE y4éTa OOIIMX
MHTEPECOB U COIJIACOBAaHUS MNO3MIMHA (00CYXIeHHS, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMBI»,
KOOpJMHALMSI COBMECTHBIX ACUCTBUMN, ONPEACIECHUE KPUTEPUEB 10 OLICHKE KA4eCTBA BBIIIOJIHEHHOU
paboThI U ApyTHE).

PeryassTuBHbIe yHHBepcaibHble Y4eOHbIe AeliCTBHA:

YMEHHE CaMOCTOSITEIbHO OIpPENesTh LEIN JEeSTeNIbHOCTH, IUIAHWPOBATh, OCYIECTBIISTH,
KOHTPOJMPOBATh U MPHU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO JIEATENILHOCTh, BEIOMpATh Hanbosee
s dexTuBHBIE CITOCOOBI pelIeHNs] YIEOHBIX U TTO3HABATENBHBIX 3a/a4, CAMOCTOSITEIIBHO COCTaBIISTh
WIM KOPPEKTUPOBATh IMPEUIOKEHHBIH aJTOpUTM JEUCTBUI IMpH BBHINOJHEHUM 33JaHUN C Y4ETOM
MOJIyYE€HUs HOBBIX 3HAaHUM 00 U3ydyaeMbIX OOBEKTaXx — BEIIECTBAX M pEaKUUsiX, OLCHUBATh
COOTBETCTBHE IOJIyYEHHOTO PE3YJIbTaTa 3asBJICHHON 1I€JIM, YMEHUE HUCIIOJIb30BAaTh U AHAJIU3UPOBATH
KOHTEKCTBI, [Tpe/ijlaraéMble B YCIIOBUU 3aJaHH.

IMPEJIMETHBIE PE3YJIBTATbBI

B cocraBe mpeaMETHBIX pe3yabTaToB IO OCBOCHHMIO O0S3aTEIBHOIO  COZIEp KaHus,
YCTQHOBJIEHHOTO  JIaHHOM  (esiepaibHON  paOouell  NMporpaMMmoM, BBIAEISIOT:  OCBOEHHBIE
00y4aroImuMUCs Hay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IeHCTBUH, ciennduieckue JUisi IpeJMeTHOM
ob0nact «XHUMHS», BHUABI NEATEIHHOCTH IO TMOJIYYEHUIO HOBOTO 3HAHUS, €r0 WHTEpIpeTaluH,
peoOpa3oBaHUIO U IPUMEHEHHIO B Pa3IMYHBIX YUCOHBIX M HOBBIX CUTYAIHIX.

K konmy oOyuenuss B8 kjacce mpeiMeTHble pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTDH y O0YUAIOIIUXCSl YMEHUI:
pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHATHH: aTOM, MOJIEKYyJa, XMMUYECKHH 3JIEMEHT,
IIPOCTOE BEILECTBO, CJIOKHOE BEILECTBO, CMECHh (OJHOPOAHAS M HEOAHOPOJHAs), BAJECHTHOCTD,



OTHOCHUTEIJIbHASI aTOMHAasi M MOJIEKYJIIpHAs Macca, KOJMYECTBO BEIIEeCTBA, MOJIb, MOJIApHAs Macca,
MaccoBasl JI0JI1 XUMHUYECKOrO OJJIEMEHTAa B COCOUHEHUH, MOJIAPHBIA 0O0BEM, OKCH], KHCIOTa,
OCHOBAaHHE, COJIb, OAJIEKTPOOTPHIATEIBHOCTh, CTENEHb OKHCICHHSA, XHMUYECKas peaKius,
KiIaccuuKalusg pPeakIMid: peakiUu COCIUHEHUS, PEaKIUU pa3jIOKEHUs, PEeaKIUu 3aMelleHus,
peaknuu oOMEHa, 5K30- U SHAOTEPMHUYECKUE PEAKIMHU, TEIUIOBOH A(PQEKT peakuuu, siIpo aToma,
ANIEKTPOHHBIA CIION aToMa, aToMHasi OpOHMTallb, paguyc aToMa, XUMHUYECKas CBs3b, MOJSpHas U
HENOoJIsIpHAsi KOBAJICHTHAs! CBSI3b, MOHHAs CBs3b, MOH, KaTWOH, aHMOH, PacTBOP, MaccoBas OIS
BellecTBa (MIPOLIEHTHAs! KOHIICHTPAIHs) B PaCTBOPE;
WLTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKHUX TOHSATHH M NMPUMEHSATH ATHU MOHATUS TPU
OIMCAaHUU BEUIECTB U UX MPEBPAILCHUM;
UCIOJIb30BaTh XMMUYECKYI0 CHMBOJHKY JUIS COCTaBJICHHS (OpPMYyN BEHIECTB U YpaBHEHH
XUMHYECKHUX PEaKIIHii;
OIpENIeNIATh BAJCHTHOCTh AaTOMOB JJIEMEHTOB B OWHApPHBIX COCAMHEHHSIX, CTENEHb OKHCICHHS
JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAICKHOCTh BEUIECTB K OIpeneIEHHOMY KIIAcCy
COeMHEHUH 1Mo (QopmyliaMm, BHJ XMUMHUYECKOH CBA3HM (KOBAJICHTHAS W MOHHAs) B HEOPTaHMYECKHX
COCTUHEHUSIX;
packpsiBaTh cmbica llepuommueckoro 3akona [I. M. MeHneneeBa: 1€MOHCTPUPOBATh IMOHUMAHUE
MEePUOINYECKON 3aBUCHUMOCTH CBOMCTB XUMUYECKUX JIEMEHTOB OT WX MojoxeHus B [lepuonndeckoit
cHCcTeMe, 3aKOHOB COXPAaHEHHUS MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJSPHOTO
yu4eHus1, 3aKoHa ABOTapo;
ONKCBHIBATh W XapakTepU30BaTh TaOMuuHyro ¢opmy Ilepronnyeckoil CHUCTEMBI XUMHUYECKUX
AJIEMEHTOB: pa3jnyaTh MOHATHUS «rjiaBHas noarpynna (A-rpymnma)» u «mobounas nmoarpymnmna (b-
TpyIIa)», Majble U OOJBIINE MEPHOABI, COOTHOCUTh 0003HAUYEHUS, KOTOPhIE MUMEIOTCS B TaOIHIle
«[lepuonuyeckass cucrtema xumudeckux osiaemeHtoB J[. UW. MenaeneeBa» ¢  YHCIOBBIMH
XapaKTePUCTHKAMU CTPOCHUSI aTOMOB XHMHYECKUX AJIEMEHTOB (COCTaB M 3apsii Aapa, o0IIee Yucio
ANIEKTPOHOB U paclpepeNieHue UX O ANEKTPOHHBIM CIIOSM);
KJ1acCU(UIIMPOBATh XUMHUYECKHE JIEMEHTHI, HEOPTaHMUECKUE BEIIECTBA, XMMHUYECKHE Peakiuu (1o
YHCITY ¥ COCTAaBY YYaCTBYIOIIUX B PEAKIIUHU BEIIECTB, IO TEIIIOBOMY dPEKTY);
XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XHMHYECKHE CBOWCTBA BEIIECTB pa3IMYHBIX KJACCOB,
MOJITBEPXkK/1asi ONMHUCAHHE NPUMEpPaAMHM MOJEKYISPHBIX YPAaBHEHHH COOTBETCTBYIOLIMX XUMHYECKUX
peakuuii;
IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMMOCTH OT MX Kauy€CTBEHHOI'O COCTaBa, BO3MOXHOCTH
MPOTEKaHHUS XMMUYECKHUX TPEBPAIICHUI B Pa3IMYHBIX YCIOBHSX;
BBIUUCIIATh OTHOCUTENIBHYIO MOJIEKYJISPHYI0O M MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JIOJIIO
XUMHUYECKOTO 3JIeMEHTa M0 (opMylle COEIMHEHHS, MacCOBYIO JIOJNIO BEIIeCTBa B pPacTBOPE,
MIPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUYECKOH peaKinu;
MPUMEHSTh OCHOBHBIE OMNEPAIlMN MBICIUTEIBHON NeATETbHOCTH — aHAIW3 W CHHTE3, CPaBHEHHUE,
0000111eHre, CUCTEMATH3aIHIO, KIIaCCU(UKAIIUIO, BHIIBICHNE IPUUYNHHO-CIIECTBEHHBIX CBSI3€H — JUIs
M3YyYEHHS CBOMCTB BEUIECTB M XUMHUYECKUX PEAKIIHA, €CTECTBEHHO-HAYYHBIC METO/bI IMO3HAHUS —
HaOJI0IeHNe, U3MEPEHNE, MOIETTMPOBAHNE, SKCIIEPUMEHT (PeabHbIM U MBICIICHHBIN);
CIIeZIOBaTh TPaBWJIAM IIOJIb30BAHMSI XUMHYECKOW TOCYHOH W JabOpaTOpHBIM O0OpYAOBaHHEM, a
TaKXKe MpaBUJIaM OOpaIlleHHs C BEUIECTBAMH B COOTBETCTBUU C MHCTPYKIMSIMHU IO BBITOJHEHUIO
71a00paTOPHBIX XUMHUYECKHUX OMNBITOB TI0 TIOJYYEHHI0 W COOMpPAaHUIO Ta3000pa3HBIX BEIIECTB
(BomopoAa W KHUCIOpPOJA), NPUTOTOBICHUIO pPACTBOPOB C OIpPENeNEHHOW MaccoBOW jaonel
pacTBOpPEHHOTO  BEUIECTBA, IUTAHUPOBATh ¥ TPOBOAWTH XHUMHYECKHE OKCIIEPHUMEHTHI 10
pacro3HaBaHHUIO PACTBOPOB ILEIOYEH U KUCIOT C TIOMOIIBIO HHIAUKATOPOB (JIakMycC, (eHoI(TaIeHH,
METUJIOPAHXK U JAPYTHE).

K xoHiy oOy4yeHus B9 KJacce peIMETHbIE pe3ysbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTD y 00YUAIOMINXCSI YMEHUH:
PacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKUX MOHATHI: XUMUYECKHHA 3JIEMEHT, aTOM, MOJIEKYJa, HOH,
KAaTHOH, aHUOH, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, BAJICHTHOCTH, AJIEKTPOOTPHUILIATEIHHOCTD,
CTENEeHb OKHUCIICHHS, XUMHUECKasl PEaKIMs, XUMHUYECKasl CBA3b, TEIUIOBOW 3(p(eKT peakiuu, Moib,



MOJIIPHBIA 00BEM, PACTBOP, DIEKTPOIUTHI, HEIICKTPOIUTHI, SJICKTPOIUTUYECKAST TUCCOIUAIUS,
peakuuyu MOHHOTO OOMEHa, KaTajau3aTop, XMMUYECKOe paBHOBEcHE, OOpaThMble U HeoOpaTHMbIe
peaxkuuu, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMU, OKUCIUTENb, BOCCTAHOBUTEID, OKUCIEHUE U
BOCCTAHOBJICHHE, aJUIOTPOIUs, aM(OTEepHOCTb, XHUMHYECKas CBs3b (KOBaJeHTHas, WOHHas,
METaJlJINYECKast), KpUCTAUINYECKasi pelI€TKa, KOPPO3Hsl METAJIJIOB, CILIABbl, CKOPOCTh XUMHUYECKOU
peakuuu, npeaensHo nomyctumas konuentpanus [1JIK BemecTsa;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATUM M MPUMEHSATH 3TH TOHSITHUS TPHU
OIMCAaHUU BEIIECTB U UX MPEBPALICHUI;

WCIOJIb30BAaTh XUMHUYECKYIO CHMBOJHUKY JJI COCTaBJICHHS (OPMYJ BEIIECTB U YPaBHCHHMA
XUMHUYECKHUX PEaKIIHii;

OMpENEATh BaJEHTHOCTh U CTENEHb OKHUCICHUS XUMHUYECKHX DJJIEMEHTOB B COCAMHEHUSX
pPa3IMYHOTO COCTaBa, MPUHAUIEKHOCTh BEIIECTB K OMNPENCIEHHOMY Kilaccy COEIMHEHUH TOo
dbopMynaM, BUJ XUMHUYECKOW CBS3U (KOBAJICHTHAsl, MOHHAs, METa/UNIMYECKas) B HEOPraHUYCCKUX
COCMHEHUSX, 3apsA] HOHAa IO XHMHYECKOil ¢opMmyie, XapakTep Cpeabl B BOJIHBIX pacTBOpax
HEOPraHUYECKUX COCAMHEHUH, TUIT KPUCTAIITMYECKON PEeIETKH KOHKPETHOTO BEIIECTBA;

packpbiBaTh cmbicin Ilepumoguueckoro 3akona J[. W. MenpeneeBa © JEMOHCTPUpPOBATh €ro
MMOHMMAHKUE: OIHCHIBATH M XapakTepu3oBaTh TabmuuHyro ¢opmy [leprogudeckoil cHCTEMBI
XUMHUYECKHUX DJIEMEHTOB: pa3inyaTh MOHATUS «rjaBHas moarpymmna (A-Tpymma)» U «modoyHas
nonrpymnma (b-rpymma)y», Manbie u OobIIMe IEPUOJIBI, COOTHOCHUTH 0003HAYEHUS, KOTOPHIE HMEIOTCSI
B MEPUOIUYECKON Talnuile, C YHUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS AaTOMOB XHUMHUYECKUX
AJIEMEHTOB (COCTaB U 3aps] sAapa, o0IIee YMCIIO MEKTPOHOB U paclpeieIeHue UX MO 3JIEKTPOHHBIM
CII0SIM), OOBACHATH O0IME 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3JIEMEHTOB U UX COCAMHEHMI B
npezeiax MajblX IEPUOJIOB U TJIABHBIX MOJATPYII C YYETOM CTPOEHHUS UX aTOMOB;
KJ1acCU(UIIUPOBATh XMMHUECKHUE SJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMUYECKHE peakiuuu (Io
YHUCIy M COCTaBY YYacTBYIOUIMX B PEAKIMH BEIIECTB, IO TEIJIOBOMY 3(QeKTy, Mo M3MEHEHHIO
CTETeHEW OKUCIICHUS XUMHUECKUX DJIEMEHTOB);

XapakTepU30BaTh (OMUCHIBATH) O0OmMKME ¥ cHenuuueckue XUMUYECKHE CBOMCTBA MPOCTHIX U
CIIOKHBIX BELIECTB, MOATBEP)KJasi ONKWCAHUE NPUMEpPAMU MOJEKYISPHBIX U HOHHBIX YpPaBHEHHI
COOTBETCTBYIOIINX XUMHUYECKUX PEAKITUH;

COCTABJISITh YPABHEHUS 3JEKTPOJMTHUUECKOW JMCCOLUMALMU KUCIOT, IIEJI0Yed M COJIEH, MOJHBbIE U
COKpalI€HHbIC YpaBHEHUsI PEAKIMA HMOHHOTO OOMEHa, YpaBHEHHUsS pEeaKIui, MOATBEPKIAIOIINX
CYILIECTBOBAHUE T'€HETUYECKON CBSI3U MEXY BEIIECTBAMH PA3JIMUHbIX KIaCCOB;

PacKpbIBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKLUi MOCPEACTBOM COCTaBIICHUS
ANEKTPOHHOTO OallaHCca ITUX PeaKIInit;

MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOEHHUS, BO3MOXHOCTH MPOTEKAHUS
XUMHUYECKUX MPEBPAILECHUM B pa3IMUHBIX YCIOBUSIX;

BBIUHCIISATh OTHOCHUTEIBHYIO MOJEKYJISPHYIO U MOJIIPHYIO MacChl BEIIECTB, MAacCOBYIO JIOJIO
XUMHUYECKOTO JJIeMEHTa Mo (opMylie COEAMHEHHS, MAacCOBYIO JIONIO BEIIeCTBa B PacTBOPE,
MIPOBOJIUTH PACUYETHI TTO YPABHEHHUIO XUMHUYECKON PEaKIInu;

COOJTIOAATh MpaBUIIA MOJIb30BAHUS XMMHYECKOH TIOCYI0i U IabopaTOPHBIM 000PYAOBaHUEM, a TAKKE
nmpaBujia OOpamieHWs C BEHIECTBAMH B COOTBETCTBUM C WHCTPYKIUSAMH TIO BBITTOJHEHHIO
mabOpaTOPHBIX XMMHYECKUX OMBITOB IO TMOJNYyYEHUI0O M COOMpaHHIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa 1 yTIeKucioro rasa);

MPOBOJIUTH PEAKIINH, MOATBEPKIAIOIINE KAUYECTBEHHBIN COCTAB Pa3JIMUHBIX BEIIECTB: PACIO3HABAThH
OTIBITHBIM MYTEM XJIOpH]I-, OPOMHUI-, HOJUI-, KapOoHaT-, ¢hocdar-, CUIUKAT-, CyIb(}aT-, THIAPOKCHI-
WOHBI, KATUOHBI AMMOHMSI M MOHBI M3YyYEHHBIX METaJUIOB, MPUCYTCTBYIOIIME B BOJHBIX PacTBOpPAX
HEOPTraHUYECKHUX BEIECTB;

MPUMEHATh OCHOBHBIE OIEpAllMd MBICIUTEIbHON ACSTENbHOCTH — aHAJIU3 W CUHTE3, CPaBHEHHUE,
00001IeHNe, CUCTEMAaTH3alUI0, BBIABIEHUE NPUYMHHO-CIEICTBEHHBIX CBSI3ed — JUISI HU3Y4YEHHS
CBOWCTB BEIIECTB U XMMHUECKUX PEAKIINI, €CTECTBEHHO-HAYUYHbIE METO/Ibl TO3HAHUS — HAOJIIO/ICHNE,
M3MepeHue, MOACITUPOBAHNE, SKCIIEPUMEHT (peaIbHbIN U MBICIIEHHBIH).



8 KJIACC

TEMATUYECKOE IINTAHUPOBAHUE

HaumenoBanue pa3zienoB u

KonuuectBo uacos

OnekTpoHHBIE (ITUGPOBHIC)

CIIMCOK UTOT'OBBIX INIAHUPYEMBIX

Coco0 OLIEHKHA UTOIOBBIX

Ne m/mt Pe3yJIbTATOB C YKa3aHHEM HTAIoOB UX TUTAHUPYEMBIX
TEM IPOTrPaMMBbI o0pa3oBaTebHbIE PeCypCh
dhopMHupOBaHUS Pe3yIbTaTOB
Kontpon | Ilpaktuue
Bcero bHBIC CKHUe
paboThI paboThI
Pasjnen 1. [lepBoHayasibHbIe XUMUYeCKHE IOHSITHS
3HaTh: onpeAesieHUE MOHATHI: XUMHSI, [IpakTiuaeckas padora
Xumusa — BaxkHasg 00JacThb " .. N
BEIIECTBO, MAaTEPHsI, TEJIO, PUINUECKUE [Tpuémsl GezomacHO
1.1 CCTCCTBOSHAHMA 1 5 2 Eubmrorexa LIOK cBoiicTBa BelecTB. OMUCHIBATH KPATKYIO a00TEI ¢ 000PYIOBAaHUEM
' PaKTHYECKOU https://m.edsoo.ru/7f41837¢ ’ batky p p,?’ .
HCTOPHIO PA3BUTHUS XUMHUH KaK Y BelIecTBaMu'"; yCTHBIN
JeSITEIbHOCTH YellOBeKa .
CaMOCTOSITETFHON HAYKH. ompoc
YCTHBIM OIIPOC; PELLICHHE
y4eOHBIX U MTPAKTHKO-
19 BemecTBa n xumraeckue 15 1 bubmmotreka [[OK YMeTh: XapakTepu3oBaTh GU3MUECKUe OpHEHTHUPOBAHHBIX 33]1a4.
' peaximn https://m.eds00.ru/7f41837¢ | cBolicTBa HEKOTOPHIX BEIIECTR. KonrponbHas padboTa mo
TeMe "BemiectBa u
XUMUYECKUE peakuuu"
Hroro no pazneny 20

Paznen 2. Baxcnelinmme npeAcTaBUTEM HEOPTAHUYECKUX BelleCTB

2.1

Bosayx. Kucnopogn.
[onsTHe 00 OKCcHAAx

bubanoreka [IOK
https://m.edso0.ru/7f41837¢

3HaTh: ONpeeIeHuUs MOHATUI: TOPEHHE,
okcubl. OcOOEHHOCTH (PU3HMUYECKUX

XUMHUUYECKHUX CBOMCTB KHUCIIOPOJia. Y METh:

3aIKCHIBATh YPABHEHUS TUITOBBIX
XUMHYECKUX PEaKIUil, B KOTOPHIX
Y9acTBYET KHCIOPOJ]

YCTHBIN OIIPOC; pelieHne
y4eOHBIX U MPAKTUKO-
OpVEHTHUPOBAHHBIX 33/1a4.
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3HaTh: ONpEICTICHHUE TOHITUS
anekTpoin3. OcCoOOCHHOCTH TTOJI0KECHHE
Bogopoaa B [ICXD, ero ocHOBHbBIE

[IpakTrdeckas pabota

29 Bonopon.Ilonstue o 8 BI/I6J‘I-I/IOTeKa HOK HPHPOIHBIE COSTHHEHHS H CTIOCOBHI "[losrygenue Bogopoaa u
KUCJIOTaX M COJISIX https://m.edsoo.ru/7f41837c HCCIIE/IOBAHUE €T0
MOJy4YeHUs. YMETh: 3alMChIBATh .
. CBOHCTB".
YPaBHEHHUS PeaKUil OTyIeHUs
BOJIOPOAA.

[IpaxTrueckas padora
3HaTh: ONpeseTeHNe MOHITUI: pacTBOpP, "[IpuroroBienue pacteopa
pacTBOPUMOCTb, B3BECH, CYCIIEH3US, COJIEH C ONpeNeNeHHON
3MYJIbCHS, HACBIILICHHBIE PACTBOPHIL, MaccoBOH aoneit

23 Bona. PactBopsl. Ilonstue 5 bubmmoreka [{OK HEHACBIIICHHBIE PACTBOPHIL, PacTBOPEHHOI'O BELIECTBA
' 00 OCHOBaHHSX https://m.eds00.ru/7f41837c | mepechIlieHHbIC PACTBOPBI, THIPATHI, (comn)".  KonrponbHas
OJTHOPO/IHBIE PacTBOPHI, HEOJTHOPOIHbIE pabota o remam «Boga.
pacTBOpHL. YMeTh: KiIaccu(QUIINPOBATh PactBopsD,
aCTBOPHI 0 Pa3IMYHBIM IIPHU3HAKAM. «KonnuecTBeHHbBIE

OTHOIIECHUS B XUMUU.

[IpakTuueckas padora.

Pewenne

9KCIIEPUMEHTAIbHBIX
3HaTh: OCHOBHBIE CIIOCOOBI OTYYEHHUSI U | 3a/1a4 MO TeMe

OCHOBHBIE KJIACChI BuGanorexa LIOK XHMHUYECKHUE CBOMCTBA OKCH/IOB, «BaxkHeume Kiacchl
2.4 HEOPraHHIECKIX 11 hitps://m.edso0.ru/7f41837¢ OCHOBaHM, KUCJIOT U COJIEH. YI\feTbi HEOPraHMIECKHIX
COCIMHEHUH 3aIlUCHIBATh yPaBHEHUS PEaKIMi C COEIIMHEHUIT».
Yy4acTHEM YKa3aHHBIX KJIacCOB BEIIECTB. Konrtponbhas paboTa no

Teme: «BaxHeilue

KJIACCBhI HEOPTaHUYECKHUX

COEJIMHEHUID.

Hroro no pazneny 30
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Pazpnen 3. [lepuoguuecknii 3axon u Illepuonnueckasi cucrema xumudeckux 31emMeHToB 1. U. MenneneeBa. CtpoeHue aToMoB. XumMuieckas cBsi3b. OKHCIUTEIBHO-
BOCCTAHOBUTEJbHbIE PeAKIUH

3HaTh: ONpeAeIeHUE MOHITUS
aM(pOTEpHOCTb. YMETh: XapaKTepru30BaTh
UCTOPUIO KIACCU(PUKALUN XUMUIECKUX
aseMeHToB. CpaBHUBATH OT/EIbHBIE
XUMUYCCKUC DJICMCHTBI U I'PYIIILI
AJIEMEHTOB MEXIy cOO0H. 3amuchIBaTh
(b opMyIIbI BELIECTB pa3IMYHbIX
3JIEMEHTOB MPOSABIISAIONINX CXOXKHE
CBOWCTBA 1 OOBACHAITH IPUYHHBI 3TOTO
cxoxctsa. [loHsATHE SHEPreTHYECKOTO
YPOBHS (JIEKTPOHHOTO CJIOST).
Pacrnipenenenue 31eKTpOHOB MO

[Tepuoanueckuii 3aKoH 1
SHEPreTUYECKUM YPOBHSAM.

Ilepunonnueckas cucreMa

bubmmoteka [{OK DHepreTuvecKre MolypOBHH U UX BUIBI -YCTHBII OIIPOC; pELICHNE
4.1 XUMHYECKHX 3JIEMEHTOB /], 7 3
https://m.edsoo.ru/7f41837c | (s, p, d, f'), aTomHbBIe OpOHTaATH THIIOBBIX 3a/1a4
H. Menpneneesa. CtpoeHne
aAToMa ANIEKTPOHHEIE 00J1aKa). DopMbI

ANIEKTPOHHBIX 0051aK0B. OCOOEHHOCTH
BpAIICHUS 3JICKTPOHOB B DJIEKTPOHHBIX
oOnakax. 3HaTh: ONpPEIeICHUE TIOHATHI:
aToM, PO, 3apsl SPa, JICKTPOHHAS
0001104Ka, JJIEMEHTapHBIC YACTHUIIH,
HEHTPOH, TPOTOH, DIIEKTPOH, H30TOITBI,
pPalMOaKTUBHBIN pacna,
PaTiOaKTUBHOCTh. YMETh:
XapaKTePU30BaTh 0COOCHHOCTU CTPOCHHMS
aTOMOB XMMHYECKUX DIIEMECHTOB.
PaccuuThIBaTh KOJMYECTBO MPOTOHOB U
HEUTPOHOB B ATOMHOM SIJIp€
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3HaTh: onpeelieHUe MOHSITHI:
KOBaJICHTHAs CBSI3b,MOHHAS, TIOJISIPHAS 1
HETOJISIPHAsT KOBAICHTHBIC CBSI3U. 3HATh:
N KonTponbnas pabora mo
XuMu4eckasi CBsi3b. onpesesicHUE MOHITHI: OKUCIICHUE, N
temaM: «llepuogmueckuil
OKHCIUTEIBHO- bubanoreka [IOK BOCCTAaHOBJICHHE, OKUCIIMTEIND,
4.2 8 . 3aKOH M CTPOCHHE aToMa.
BOCCTAaHOBUTEJILHBIE https://m.edsoo.ru/7f41837¢ | BoccTaHOBUTEND, CTEIIEHD OKUCICHUS.
CtpocHME BelIecTBa.
peakiuu YMETh: ONPeeNATh CTCIICHN OKUCICHUS
Xumudeckas CBA3b»
OKHCIJICHUS 3JIEMEHTOB B COEAMHEHUSX 1
Ha 3TOM OCHOBE IPEACKa3bIBaTh CBOMCTBA
JAHHOM YaCTHIILI.
Hroro mo paznen 15 bubmmorexa LIOK
p Y https://m.edsoo.ru/7f41837c
Pe3epBHOE Bpems 3 bubmmorexa LIOK
p p https://m.eds00.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB 68
1O ITPOI'PAMME
9 KJIACC
KonugectBo gacos
DnekTpoHHbIE (U(POBHIE
Ne mi/mm HanMmeHnoBaHue pa3zienoB U TeM MpOrpaMMbl p (np )
o0Opa3oBaTenbHBIE PECYPCHI
Kontpoinbnsle | ITpakTuyeckue
Bcero
paboThI paboThI
Paznen 1. BenecTBo U XMMHYecKHe peakuun
11 [loBTOpeHue u yriayoneHne 3HaHUH OCHOBHBIX 5 1 Bbubnumoreka [1IOK

pas3zenoB Kypca 8 kiacca

https://m.edsoo.ru/7f41a636
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bubmmoreka IIOK

1.2 OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKUX PEAKITHIA 4 hitps://m.eds00.ru/7f41a636
13 DIIEKTPOTUTHYECKAS TUCCOHAITISA. XUMHUICCKUE 8 bubmnoteka [IOK

' peaKImy B pacTBOpax https://m.edsoo.ru/7f41a636
HWroro mo paznemy 17
Paszgen 2. HemeTa/lsIBLI H X COeIMHEHHS
21 OO01as XapaKkTEePUCTHUKA XUMHUYCCKHUX 3JICMCHTOB 4 bubanoreka IIOK

' VIIA-rpynms. ["anoresst https://m.edsoo.ru/7f41a636
29 OO011ast XapaKTEPUCTHKA XUMUUCCKHUX 3JIEMEHTOB VIA- 6 bubsmoreka IIOK

' rpymnbl. Cepa u €€ coeJMHeHUS https://m.edsoo.ru/7f41a636
23 OO011as XapaKTepPUCTHUKA XUMHUUCCKHUX 3JICMEHTOB V A- 7 bubsumoreka IIOK

' rpynibl. A30T, Gocdop ¥ UX COSTUHCHHUS https://m.edsoo.ru/7f41a636
24 OO011ast XapaKTEPUCTHKA XUMUUCCKHUX 3JIEMEHTOB [V A- 8 bubsmoreka IIOK

' rpynibl. YTIIEPO U KPEMHHUH U UX COSTUHCHHUS https://m.edsoo.ru/7f41a636
Hroro no pazaeny 25
Pasznen 3. MeTa/lsIbl M X COeTHHEHUS
3.1 OO0111Me cBOMICTBA METAJLJIOB 4 Eubmorexa HOK

' m https://m.edsoo.ru/7f41a636
3.2 BaxHelimme MeTaiisl U UX COEIUHEHUS 16 Enbmiorexa HOK

: o https://m.edso0.ru/7f41a636
HUroro mo paznery 20
Paznen 4. Xumus u okpyxamomas cpeaa
4.1 BemecTBa 1 MaTepualbl B >KU3HU YEJIOBEKA 3 bubimorexa LIOK

' m P https://m.edsoo.ru/7f41a636
Hroro mo pasaeiny 3
PesepBHOE BpeMs 3 bubmiorexa LIOK

P P https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68
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YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

» Xumus, 8 ximacc/ I'abpuensia O.C., Octpoymos WN.I'., Cnaakos C.A., AKIIMOHEPHOE 0OIIECTBO
«3marensctBO «lIpocBemenune»
* Xumus, 9 knacc/ I'abpuensna O.C., Octpoymos WU.I'., Cnaakos C.A., AKIIMOHEpHOE OOIIECTBO
«3marenscTBO «lIpocBemenune»

METOANYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

Xumus. 8-9 kimaccel. Metoauueckoe mocobue. Jluansg YMK O. C. T'abpuensaa. Xumus (8-9)
XUMUSI (6a30Bbiii ypoBeHb) Peanuzanus tpedoBanuiit ®I'OC ocHoBHOTO 00111er0 00pa3zoBaHus

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://www.chemistry.ssu.samara.ru OCHOBbI XUMUU: JIIEKTPOHHBIN YIEOHUK
http://n-t.ru/ri/ps Caiit Alhimikov.net: yueOHbIC U CIIPAaBOYHBIC MATEPUAIIBI IO XUMUHU
http://www. alhimikov. net Caiit Chemworld.Narod.Ru -Mup xumun
http://chemworld.narod.ru Caiit «BupTyanbHas XuMU4ecKasi IIKOIa»
http://maratakm.narod.ru Caiit «Mup Xumun»

http://chemistry. narod.ru XuMuK.py: caiit o xumuu
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