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®denepanpHas paboyas mporpaMma 1Mo ydeOHOMY MpeaMeTy «Xumus» (06a30BbIif
ypoBeHb) (mpenMeTHas o0nactb «EcTecTBeHHO-HayuyHbIE TMPEAMEThDY) BKIIOYAET
MOSICHUTENBHYIO 3aIMCKY, COIepKaHue 00ydeHUsl, TUTAHUPYEMbIEC Pe3yJIbTaThl OCBOCHUS
MPOTPAMMBI 110 XUMHH, TEMAaTHIECKOE TIJIAHUPOBAHHE.

[TosicHuTenpHast 3amuMcka OTpakaeT OOIIMe UEeTd W 3aJaud U3Y4YeHUS XHUMHH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX MPEANOCHIIOK K €€ H3Y4YeHHIO OO0ydarolUMHCH,
MECTO B CTPYKType y4eOHOro IjlaHa, a TakKKe TMOIXOIbl K OTOOpY COAepKaHus,
K OIPEICNICHUIO IIAHUPYEMBIX Pe3yJIbTaTOB.

Conepxanue OOydeHMsI PACKpBIBAa€T COJIEpKATeNIbHbIE JIMHUU, KOTOpPbIE
MpeaIaratoTes I 00s13aTeIbHOTO U3YUYCHHUS B KaXJIOM Kjlacce Ha ypPOBHE OCHOBHOTO
oO1iero oOpa3oBaHusI.

[InanupyeMble pe3ynbTaThl OCBOCHHUS MPOTPAaMMBI TI0 XHMHH BKIIOUYAIOT
JUYHOCTHBIE, METaIllpeAMETHBIE PE3yJIbTaThl 3a BECh MEpUOj OOyuYeHHUsS Ha YPOBHE
OCHOBHOT'O 0011IeT0 00pa3oBaHUs, a TAKKe MPEIMETHBIC TOCTHXKEHHS 00ydYaroIierocs
3a KaXblil T07] 00y4YeHUs.

INOACHUTEJIBHASA 3AIIMCKA

[IporpamMMa 1o XMMHHM Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUS COCTaBJIEHA
Ha OCHOBE TpeOOBaHMU K pe3yJbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTesbHON
porpaMMbl  OCHOBHOTO o001iero oOpaszoBanusi, npexacraBieHHbix B OI'OC OOO,
a Takke Ha OCHOBe (enepaiabHOW pabouell mporpamMmbl BOCIHUTAaHUS M C YUYETOM
KOHLEMLUK TpenojaBaHusi y4yeOHOro mnpeamera «XuMus» B 00pa30BaTeIbHBIX
oprannsauuax Poccuiickont @enepanun.

[Iporpamma no xumuu pa3paboTaHa C LUEIbI0 OKa3aHUS METOJUYECKON MOMOIIH
YUHTEIO B CO3/IaHUH padoueil MporpamMmsl 1o y4eOHOMY MPEAMETY.

[IporpamMma 1o XuMuu Ja€T NpPEACTABICHUE O LIEJIsAX, 00IIel cTpaTeruu o0yyeHus,
BOCIIUTAHUS W  pa3BUTHS  OOy4YaIOMIMXCA CPEACTBAMU  y4yeOHOTO  NpEeIMETa,
yCTaHaBJIMBAaET  O0s3aTelIbHOE  MPEIMETHOE  COJAEpX aHue,  MpedyCMaTpUBAET
pacnpezeseHue ero 1o Kiaccam U CTpYKTYpUPOBaHUE 110 pa3/iesiaM U TEMaM IIPOrpaMMBbI
N0 XUMHUHU, ONpeNensieT KOJIUYECTBEHHbIE M KAYECTBEHHbBIE XapPaKTEPUCTUKH
COJIEpKaHMUs, PEKOMEHJYEMYIO IIOCIEAOBATEIIbHOCTh HW3YYEHUS! XHMHH C Y4YETOM
MEXMPEAMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM Yy4eOHOro mpoiiecca,
BO3PACTHBIX OCOOEHHOCTEM 00ydYarolmuxcsi, ONpeaensieT BO3MOXHOCTH IpeIMeTa
JUTSL peanu3anud TpeOOBaHWN K pe3yJibTaTaM OCBOCHHUSI OCHOBHOW 00pa3oBaTEIbHOM
nporpaMMbl Ha YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUs, a TakXke TpeOOBaHMIA
K pe3yibTaTaM OOyuYeHHs XMMHUU Ha YPOBHE LieJied M3y4eHMs MpeaMeTa U OCHOBHBIX
BUJIOB y4€OHO-TTO3HABATEIBHOMN JEATENHHOCTH 00YyYaroIIerocs 0 OCBOCHUIO YUYEOHOTO
COJIEpKaHUSI.
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3HaHWE XHWMHH CIYXUT OCHOBOW [JIsi  (DOPMHUPOBAHHS MHUPOBO33PEHUS
oOy4aromierocsi, ero MnpeACcTaBiIeHUl 0 MaTepUaIbHOM €MHCTBE MHUpPA, BAKHYIO POJIb
UrparoT (GopMuUpyeMble XUMHUEH NPEICTaBICHUS O B3aMMOIPEBPAIICHUSX SHEPTUU
U 00 DBOJIONHMM BEUIECTB B TPUPOJE, O MYTIX PEIMICHUS TIOOAIBHBIX MPOOIeM
YCTOMYMBOTO pa3BUTHUSl YEJIIOBEUECTBA — CBHIPbEBOM, HHEPreTUYECKOM, MHUIIEBOM
Y DKOJIOTMYECKOM 0€30MacHOCTH, MPOOIIeM 31paBOOXPAHEHUS.

N3yuenune xumuu:

CIIOCOOCTBYET pealii3aiiiii BO3MOXHOCTEH IJIi CaMOpa3BUTHS M (HOPMHUPOBAHUS
KYJBTYPhI JIMYHOCTH, €€ 0011el 1 GyHKIIMOHATHHOU IPAaMOTHOCTH;

BHOCUT BKJaaA B (OPMHPOBAHWE MBIIUICHUS W TBOPYECKHX CIIOCOOHOCTEH
oOyyarommxcsi,  HaBBIKOB WX  CaMOCTOSITEILHOM  y4eOHOM  JesITeIhbHOCTH,
DKCIIEPUMEHTAJILHBIX M HMCCJIEIOBATEIbCKUX  yYMEHUH,  HEOOXOJUMBIX  Kak
B IMOBCETHEBHOM KHU3HU, TaK U B MpOo(PecCuoHaATLHON AeSTEIbHOCTH;

3HAKOMMT CO CIIeIM(UKON HAYyYHOTO MBIIIJICHHUS, 3aKJIa/IbIBAET OCHOBHI 1I€JIOCTHOTO
B3IJISIIa HAa €JAWMHCTBO NPHUPOJLI U YEJIOBEKA, SBISETCS OTBETCTBEHHBIM 3TarioM
B (pOpMHPOBAHNY €CTECTBEHHOHAYYHOU IPaMOTHOCTH O0YYaIOIIUXCS;

Croco0CTBYET (HOPMUPOBAHUIO IEHHOCTHOT'O OTHOILIEHUS K €CTECTBEHHO-HAYYHBIM
3HaHUSM, K MPUPOJE, K YETOBEKY, BHOCUT CBOW BKJIAJl B IKOJIOTHUYECKOE 00pa3oBaHUE
oOyJaronuxcs.

JlanHbple HampaBiieHHs B OOYYEHHMM XHUMHH OOECHeYMBaIOTCS CcHerupuKon
coJiepKaHus y4eOHOro peAMeTa, KOTOPBIM SBIISETCS MEJarornuyecku aanTUPOBAHHBIM
OoTpaxeHHueM 0a30BOIM HAYKM XUMHUH Ha OTIPE/ICTIEHHOM 3Tarie €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOrO o0OIIero o00pa30BaHHUs OPUEHTHUPOBAH
HAa OCBOCHHE OOYYArONIMMUCS CHUCTEMbl TEPBOHAYAIBHBIX TOHSITHM XUMHH, OCHOB
HEOPTaHUYECKOM XUMHUHU U HEKOTOPBIX OTIEIbHBIX 3HAUMMBIX MOHSATUNA OpraHHUYECKON
XUMUHU.

CtpykTypa conepXaHusi MpOTrpaMMbl IO XUMUU CHOPMHUpPOBAHA HA OCHOBE
CUCTEMHOT0 nojixojaa K e€ nzyueHuro. CoaepkaHue CKIIaIbIBACTCS U3 CUCTEMbI TOHSATHIA
O XUMHYECKOM DJIEMEHTE M BEIECTBE U CHUCTEMbI MOHSITHUH O XMMHUYECKOW PEaKIuu.
O06e 7T cUCTeMBbl CTPYKTYpPHO OPTraHW30BaHbI MO MPUHIUITY MOCJIEI0BATEIHLHOTO
Pa3BUTHS 3HAHUN HA OCHOBE TEOPETUUECKUX MPEACTABICHUN PA3HOTO YPOBHSI:

ATOMHOMOJICKYJISIPHOTO YUYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

[Tepnonnueckoro 3akona /[.11. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

YYEHUS O CTPOCHUU aTOMa U XUMHUYECKOM CBS3U;

MPEACTABICHUM 00 JIEKTPOTUTHIECKOM JUCCOIMAIINH BEIIECTB B PaCTBOPAX.

TeopeTnueckre 3HaHUS PACCMATPUBAIOTCS] HA OCHOBE SMITUPUYECKHU MTOTYUYEHHBIX U
OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCJIEAOBATEILHO OT OJHOTO YPOBHS K JAPYromy,
BBITIOHSAA (YHKIMM OOBSICHEHHUS M TPOTHO3UPOBAHUSI CBOWMCTB, CTPOCHUSA W
BO3MOXHOCTEM MPAKTUYECKOTO MPUMEHEHHUS U TOJIYYEHHUS U3y4aeMbIX BEIIECTB.
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OcBoeHHe mporpamMmbl 10 XUMHH CIIOCOOCTBYET (POPMUPOBAHUIO MPEIACTABICHUS
O XUMHMYECKOW COCTAaBIISIOIIEH HAy4YHOM KapTUHBI MUpa B JIOTMKE €€ CUCTEMHOM
MIPUPOJIbI, IEHHOCTHOTO OTHOIIEHUS! K HAYYHOMY 3HAHUIO M METOJIaM IO3HAHUS B HAYKE.
N3yueHnne XuMuu MPOUCXOANT C TMIPUBJICUCHUEM 3HAHUN M3 paHEe N3YUEHHBIX yU4eOHBIX
npeaMeToB: «Okpyxkarommii Mupy», «buonorus. 5—7 knaccel» u «Pusmnka. 7 Kiacey.

[Ipy u3yuyeHUM XUMHUU MPOUCXOIUT (HOPMUPOBAHME 3HAHUM OCHOB XHMHYECKOM
HAayKW Kak O0O0JIACTU COBPEMEHHOI'O ECTECTBO3HAHHUS, NPAKTUYECKON JEATEIbHOCTH
YyelloBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTYpbl. 3ajada y4yeOHOro
peaMeTa COCTOMT B (POPMUPOBAHUU CUCTEMBI XMUMHUYECKHX 3HAHUNA — BAKHEUIIIUX
(bakToB, MOHATHUM, 3aKOHOB M TEOPETUYECKUX IMOJIOKEHUHN, JOCTYIHBIX 0000IEeHUN
MHUPOBO33PEHYECKOTO XapaKTepa, s3blKa HayKd, B MPUOOLICHUH K HAyYHBIM METOAaM
MO3HAHUS TIPU M3YYEHHUHU BEIIECTB W XUMHUUYECKUX peakiuii, B (OpMUPOBAHUU
U Pa3BUTHM TO3HABATEJIbHBIX YMEHUN W MX NMPUMEHEHUH B Y4EOHO-TIO3HABATEIbHOMN
U y4eOHO-UCCIIEIOBATEIbCKON  JI€ATEIbHOCTH, OCBOCHMM MpaBWi 0€30IacHOro
oOpallleHus C BEeIIeCTBAMHU B IIOBCETHEBHOM JKU3HHU.

[Ipu wm3yyeHUM XUMUU Ha YPOBHE OCHOBHOTO O0OIIEro oOpa3oBaHMsI Ba)XKHOE
3HauYEHUE MPUOOPENH TaKHE 111, KaK:

dbopmupoBaHue MHTEIJIEKTYJIbHO pa3BUTON JUYHOCTH, TOTOBOM
K C€aM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOATEIHLHOMY TMPUHATHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSIM KU3HU;

HaAIMPaBJICHHOCTh OOYYEHMsS] Ha CHCTEMATHYECKOe MPUOOIICHHE OOyYaronuxcs
K CaMOCTOATENbHON IO3HABATEIbHOM NIE€ATENbHOCTH, HAyYHBIM METOJaM IMO3HaHUS,
(GhOpMUPYIONTUM MOTHBAIIMIO M Pa3BUTHE CIIOCOOHOCTEH K XMMUHU;

obecrieyeHue ycJIOBHM, ClIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YUAIOITUMUCS OIbITa
pa3HOOOpa3HOW JAESATENbHOCTH, TO3HAHUS W CAMOIO3HAHMS, KIIOYEBHIX HABHIKOB
(KJTFOUEBBIX KOMIETEHIINM ), UMEIOIIMX YHUBEPCATbHOE 3HAUCHUE ISl Pa3IMYHBIX BUIOB
NESITENIbHOCTH;

dbopmupoBaHre o0me (yHKIIMOHATLHON M €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH,
B TOM YHCJI€ YMEHUI OOBSCHATD U OLIEHUBATH ABJICHUS OKPYKAIOLIEr0 MUPa, UCHOJb3Ys
3HAHUS W OMBIT, MOJYYCHHbIC MPU U3YUYEHUH XUMHH, NMPUMEHATH UX NPHU PEIICHUU
po0JIeM B IOBCEAHEBHOM KU3HU U TPYAOBOM JCSATEIHHOCTH;

dbopmupoBaHre y oOOydYaromMXCs TYMaHUCTUYECKUX OTHOIICHUHM, TMOHUMAaHUs
[IEHHOCTH XWUMHUYECKUX 3HAHUU I BBIPAOOTKH DKOJOTHYECKU IIeIeCO00pa3HOTO
MOBEACHUS B OBITY U TPYJOBOU JEATEIBHOCTH B LIEJISIX COXPAHEHHS] CBOETO 3710POBBS U
OKPYXaroUer MPUPOTHON CPEIbI;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO, CIOCOOHOCTEM K  CaMOKOHTPOJIIO
¥ CAMOBOCIUTAHMIO HA OCHOBE YCBOCHUS 00IIEUEIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY MPOGUIIS M HAPABICHHOCTH JAILHEUIIIET0 00YUeHUSI.

OO1iee 4MCIO0 YacoB, PEKOMEHJOBAHHBIX ISl M3yueHuss xumuu, — 136 4yacos:
B 8 KJ1acce — 68 yacoB (2 yaca B HeJlen0), B 9 kiacce — 68 4yacoB (2 yaca B HEJIEIO).
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Jlnia Kaxa0ro Kiacca mpeayCMOTPEHO pe3epBHOE yueOHOE BpeMsi, KOTOPOE MOXKET
OBITh UCMOJB30BAHO YYACTHUKAMH 00pa30BaTeIbHOIO Ipoliecca B LEeJsIX POpMUPOBaAHUS
BapUATHUBHOMN COCTABJISIONICH cofep kaHusl KOHKPETHOM paboueit mporpaMmsl. [1pu aTom
oOs3aTenbHAas (MHBapUWAHTHAS) YacTh COJEPKAHHUS TPEAMETa, YCTaHOBJICHHAS
npUMeEpHON pabouelt mporpaMmoit, U BpeMs, OTBOJAUMOE Ha €€ U3y4eHUE, TOKHbI ObITh
COXPAaHEHBI ITOTHOCTBIO.
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COAEPKXAHUE OBYYEHUA

8 KJIACC

IlepBoHaUaIbHbIe XUMHYECKHE IOHATHUS

[Ipenmer xumun. Posib XuMHM B )KU3HU YEJIOBEKA. XUMUS B CUCTEME HayK. Tena u
BemiecTBa. Dusnueckue CBOMCTBA BEIIECTB. ATperaTHOe cocTosHuE BenlecTB. [lonsTHe
0 METOoJIax IMO3HaHWs B XuMHH. YUucTeie BemiectBa M cMmecd. CrnocoObl pas3jeincHus
CMeEcCeH.

ATOMBI U MOJIEKYJIbl. XUMUYECKHE dJIeMEHThI. CHMBOJIbI XUMUUYECKUX 3JIEMEHTOB.
IIpocThlie U CI0XKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas dopmyna. BaneHTHOCT, aTOMOB XMMHUYECKHX D3JIEMEHTOB. 3aKOH
MMOCTOSIHCTBA cocTaBa BenlecTB. OTHOcUTEIbHAsA aToMHas Macca. OTHoOcUTENIbHAas
MOJIEKYJIsIpHasg Mmacca. MaccoBast 101l XAMHUYECKOTO 3JIEMEHTA B COCIMHEHHH.

KomnuectBo BeniectBa. Monbs. MonsipHas macca. B3auMoCBs3b KOJIMYECTBA, MACCHI
W 4Yucia CTPYKTYPHBIX €IWHHI[ BemiecTBa. Pacu€Tel mo ¢opMmyliaM XUMHYECKHUX
COCTMHEHU.

DU3NYECKUE U XUMUUYECKHE SIBJICHUA. XUMUYECKasl PEAKIUS U €€ MPU3HAKU. 3aKOH
COXpPaHEHMSI MAacCChl BEIIECTB. XUMHUYECKUE ypaBHeHUs. Knaccudukaiumss XUMUYECKUX
peakiui (CoeIMHEHUs, Pa3JIOKEHUsI, 3aMEILICHHs, OOMEHA).

Xumuueckui skcnepumenm:

3HAKOMCTBO C XHUMHYECKOW IIOCYy/J0W, MpaBuUjaMu pabOThl B J1a0OpaTopuul U
npuémMamMu oOpallleHuss ¢ J1abopaTOpHBIM OOOpPYAOBAaHUEM, H3YYEHHE M ONUCAHUE
bu3NYecKuX CBOMCTB 00pa3IlOB HEOPTaHUYECKHX BEIECTB, HaOMtOeHUE (PU3NIECKUX
(nu1aBlieHHE BOCKA, TassHUE JIba, pACTUPaHUE caxapa B CTYIKE, KUIIEHUE U KOHAEHCAIUs
BOJbI) U XUMHYECKMX (TOpEHHME CBEYM, MPOKAIMBAHUE MEIHOM IPOBOJIOKH,
B3aMMOJICUCTBUE MeJla C KUCIOTOW) SIBICHUM, HAONIOJIEHWE W OIMHCAHHE MPU3HAKOB
NPOTEKaHUS XUMUYECKHUX peakluil (pas3ioxeHue caxapa, B3aHMMOJEHCTBHUE CEpHOUN
KHUCIIOTBI C XJIopugaoM Oapus, paznoxenue ruapokcuna meau (II) mpu HarpeBanuw,
B3aMMO/ICHCTBHE Kele3a ¢ pacTBopoM cosid meau (II), uzyuenue cnocoOoB paszeneHus
cMeced (¢ TIOMOIIbIO MarHuTta, (UIBTPOBAHHME, BBIMAPUBAHUE, JUCTUILISALINS,
xpoMarorpadusi), TpoOBEACHUE OYNUCTKUA MOBAPEHHOW COJM, HAONIO/IEHUE W OMHCAHUE
pe3yJbTaTOB MPOBENCHUS OMNbITA, WJUTIOCTPUPYIOUIETO 3aKOH COXPAaHEHHUS MAacChl,
CO3/IJaHUE€ MOJIeNIel MOJIEKYJ (IIIapOCTEPHKHEBBIX ).

Ba:kHeiimue npeacTaBuTeId HEOPraHUYECKUX BelllECTB

Bozayx — cmech razos. CoctaB Bo3ayxa. Kuciopo — 35ieMeHT 1 IpOCTOE BEIIECTRO.
Haxoxnenue kucimopoaa B mpupojie, GU3HNUECKUEe U XUMUYECKHE CBOWCTBA (peakiuu
ropenusi). Oxcuapl. [lpumenenue xucnopoga. CnocoObl MOMyYEHHUS KHUCIOpOAA
B JlabopaTopu W MPOMBINIUIEHHOCTH. KpyroBopot kuciopojga B npupoiae. O30H —
ATOTpOITHAS MOAUDUKAIIHS KACTIOPO/Ia.
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TemnoBoii 3¢ ¢deKkT XUMHUYECKON peaklny, TEPMOXUMHUYECKHE YPAaBHEHHS, IK30-
U DHAOTEPMHUYECKHE peakuuu. TOIIMBO: Yroib W MeETaH. 3arpsi3HEHHE BO3/1yXa,
yCHIIEHUE TTApHUKOBOTO 3(PeKTa, pa3pylieHue 030HOBOTO CIIOA.

Bonopon — anemeHT m mpocroe BemecTtBo. HaxoxkaeHne Bomopona B IIPUPOJE,
bu3nUeckue U XMMUYECKUE CBOMCTBA, MPUMEHEHHUE, CIIOCO0bI noaydyeHus. Kucnorsl u
COJIN.

MostsipHbIT 006EM ra30B. PacuéTel M0 XUMUYECKUM yPaBHEHUSM.

dusnueckne CBOMCTBA BoAbl. Boxa kak pactBopurens. PactBopsl. Haceiennsie u
HEHACBIILICHHBIE pacTBOPHI. PACTBOPUMOCTH BeleCTB B BoJe. MaccoBas 107151 BEIIECTBA
B pacTBOpe. XMMHUYECKHE CBOMCTBa BOJbl. OcHOBaHUA. Posib pacTBOpoOB B ImpHpoOAE U
B J)KM3HHU 4esioBeKa. KpyroBopoT Boipl B pUpoe. 3arpsi3HEHKE PUPOIHBIX BOI. OXpaHa
Y OYUCTKA IMPUPOIHBIX BOJI.

Knaccudukanuss Heopranmdyeckux coeauHeHuid. Oxcuabl. Kiaccudukanus
OKCH/JIOB: coJjieo0pasyroiue (OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIC) 151
HecoseoOpaszytonme. HoMmenknatypa okcuoB. du3nyeckue U XUMHUUYECKHUE CBOMCTBA
okcu1oB. [lomydenne okcuaoB.

OcnoBanus. Knaccudukaius ocHOBaHUM: MIETOYM U HEPACTBOPUMbBIE OCHOBAHMSI.
Homenknarypa ocHoBaHui. @Pu3NMYEeCKME U XUMHYECKUE CBOMCTBA OCHOBAHMWM.
[TosrydyeHne oCHOBaHUI.

Kucnotel. Knaccudukanusa kucnor. Homenknarypa xkucior. dusnyeckue u
XAMUYECKUE cBoMCTBa KUCIOT. Psin aktuBHOCTHM MeTamnoB H.H. bekeroa. [lonyuenue
KHUCJIOT.

Comu. Homenknatrypa coneid. PuU3MYECKMEe W XUMHUYECKHE CBOMCTBA COJIEH.
[lony4deHue coen.

['eneTnueckas CBA3b MEXAY KJIACCAMH HEOPTaHUYECKUX COEAMHEHUM.

Xumuueckuii IKCnepuMenm:

KAUE€CTBEHHOE ONPEACIICHUE COJIEPKAHUS KHUCIOpPOJa B BO3AyXE, IOJIyUYECHUE,
coOupaHue, pacro3HaBaHWE M HW3YUYCHHE CBOWCTB KHUCJIOpOAa, HaOJIOJICHHE
B3aMMOJICHCTBUSL BEUIECTB C KUCIOPOJIOM M YCJIOBHUS BOBHHUKHOBEHUS M MPEKPALICHUS
ropenusi (mMokapa), O3HaKOMJIEHHE C OOpa3laMH OKCHIOB W OMUCAHHUE HMX CBOMCTB,
NoJIydeHue, coOMpaHue, pacro3HaBaHWE M W3Y4YEHHE CBOMCTB BOJOpoJa (ropeHue),
B3aumojiciicTBue Bojopoaa ¢ okcuaoM Meau (II) (BO3MOXHO HMCHOJIB30BaHUE
BUJIEOMAaTEPHAIIOB), HAOIIOIeHHE 00Pa31I0B BEIIECTB KOJUYECTBOM 1 MOJIb, UCCIICIOBAHKE
O0COOEHHOCTEW PACTBOPEHHUS BEIIECTB C PA3IUYHON PACTBOPUMOCTHIO, TIPUTOTOBIICHHUE
PacTBOPOB C OMPENCTEHHON MACCOBOM JIOJIEH PACTBOPEHHOIO BEMIECTBA, B3aUMOICHCTBUE
BOAbl € MeTaJulamMu (HaTpueM M KajublueM) (BO3MOXHO  MCHOJb30BAaHHE
BUJICOMATEPHUATIOB), HCCIEIOBAHUE OOPa3l0OB HEOPTraHWYECKUX BEIIECTB PAa3TMUHBIX
KJIACCOB, HAOJII0/IEHE N3MEHEHUSI OKPACKU MHAMKATOPOB B PACTBOPAX KUCJIOT U IIEJIOYEH,
u3yuenue B3aumojercTBus okcuaa mMeaun (I1) ¢ pacTBopoM cepHOM KHCIOTBI, KHUCIOT
C METaJUlaMH, PEaKIUNd HEeUTpAIU3alUU, IOJIYyYEHUE HEPACTBOPUMBIX OCHOBAHMWM,
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BBITCCHCHHC OJITHOI'O MCTAJJIA IPYTUM U3 paCTBOpaA COJIM, PCHICHUEC SKCIICPUMCHTAJIbHBIX
3aJa4 I10 TCMC «BaxkHelme Ki1accel HCOPTaHNYCCKHX CO€I[HHCHHﬁ».

Iepuoanuyecknit 3akoH u Ilepuoguyeckass cucreMa XHUMHYECKHMX 3JJIEMEHTOB
JL.A. MenpgeaeeBa. CrtpoeHune aTomMoB. XHUMHUYECKasd CBs3b. OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHbIC PeaKLUH

[lepBble MOMNBITKU KJIACCU(UKAUU XUMUYECKUX AIeMEHTOB. [loHATHE O rpymmax
CXOJHBIX AJIEMEHTOB (IIEJIOYHBIE U HIEIOYHO3EMEIBHBIE METAIIIBI, TAIOT€HbI, UHEPTHBIE
ras3bl). DJE€MEHTHI, KOTOpbIE 00pa3ytoT aM(pOTepHbIE OKCUIBI U THIPOKCHU/IBI.

Ileppnogmueckuin 3akoH. Ilepuonnueckas cucreMa XUMHUYECKMX DJIEMEHTOB
J.N. MenneneeBa. KopoTkonepuoaHass u niauHHoIepuoaHas dopmel [leproanueckoit
cucTteMbl XuMuueckux 3ieMeHToB (.M. Menneneesa. [lepuoasl u rpynnsl. @usndyecku
CMBICJI IOPSAIKOBOTO HOMEPA, HOMEPOB NIEPUOIA U TPYIIIIBI DJIEMEHTA.

Crpoenune aromoB. CocrtaB aTomHbIX saep. M3oromsl. Onextponsl. CtpoeHHe
AIIEKTPOHHBIX 000JI0YEK aTOMOB nepBbIx 20 XUMHUECKUX 3JIeMEeHTOB llepuoanueckoit
cucreMmbl JI.MI. MenaeneeBa. XapakTepuUCTUKA XUMMUYECKOIO JJIEMEHTA II0 €ro
nonoxeHuro B [lepuoguueckon cucreme J[.11. Meneneesa.

3aKOHOMEpPHOCTM H3MEHEHMS paguyca aTOMOB XHMHMYECKHX DJEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOUCTB I10 IPYyNIIaM U IEPUOLAM.

3nauenue llepmoamyeckoro 3akoHa u Ilepmoamyeckom CHCTEMBI XMMHUYECKHAX
AJIEMEHTOB IS Pa3BUTHUS HayKu U npakTuku. /.M. Menaenees — yu€HbIl U IpakKIaHUH.

Xumuyeckass  cBsi3b. KoBaneHTHass  (MOJsipHas W HENOJSIpHAsi)  CBA3b.
DIIEKTPOOTPULIATENIBHOCTh XUMUYECKHUX DJIEMEHTOB. FIOHHAs CBS3b.

Crenenp okucieHus. OKUCIUTENBHOBOCCTAHOBUTENBHBIE peakuuu. IIpomecchb
OKHCJIEHUS] U1 BOCCTAHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuu 3KCnepumMenm:

U3ydeHue oO0pa3lloB BEHIECTB METAVIOB W HEMETaUIOB, B3aMMOJICHCTBHE
TUAPOKCUAA IMHKAa C pacTBOpaMU KHUCJIOT M IIEJNOYEH, MPOBEIACHUE OIBITOB,
WUTIOCTPUPYIOLIUX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (TopeHue,
pEeaKIu pa3ioKeHUsl, COETUHEHHUS).

Medsicnpeomemusie cesazu

Peanuzanust MeXnpeAMETHBIX CBSI3€H NpU HM3yYEHUM XUMUU B & Kiacce
OCYIIIECTBIISICTCS Yepe3 UCIIOIH30BAHME KaK OOIIMX €CTeCTBEHHOHAYYHBIX TTOHITHH, TaK
U TIOHATHUH, SIBIAIOIIMXCS CUCTEMHBIMHU I OTACJBHBIX TMPEAMETOB €CTECTBEHHO-
HAay4YHOI'O IIMKJIA.

OO01ue ecTecCTBEHHOHAYUHbIC TTOHSATHS: HAyUYHbIN (DaKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHaJgu3, CHHTE3, KIacCHUUKAIUI, IEepUOIUIHOCTh, HAONIOACHNE, HKCICPUMEHT,
MOJICIUPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBJICHUE.

®du3uKa: MaTtepusi, aToOM, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIUI, WU30TOIIbI,
PaIOaKTUBHOCTb, MOJICKYJa, OJJICKTPUYECKUN 3apsj, BEIIECTBO, TeI0, OO0BEM,
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arperaTHoe COCTOSTHHE BEIIECTBA, a3, (PM3MUYECKUE BEIUYUHBI, STUHHUIIBI U3MEPEHUS,
KOCMOC, TUTaHEeTHI, 3BE371b1, CoHIIe.

buonorus: hoTtocunTes, AbIxanue, ouocdepa.

['eorpadus: armocdepa, runpochepa, MUHEpanbl, TOPHbIE MOPOJBI, IMOJIE3HBIE
UCKOTIaeMbI€, TOTUTMBO, BOJTHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHUHN
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE PE3yNbTaThl OCBOCHUS IIPOTPAMMBI OCHOBHOTO OOIIEr0 00pa3oBaHUs
JIOCTUTAlOTCST B XOjA€ OOy4YeHHS XMMUU B €IAMHCTBE Y4YEOHOW U BOCHHUTATEIbHOMN
JESATEILHOCTH B COOTBETCTBUH C TPAIUIIUOHHBIMU POCCUNCKUMU COLIMOKYJIBTYPHBIMU U
JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, IPUHSATHIMH B OOIIECTBE MTPaBUIIaMU H HOPMaMHU
MOBECHUS U CITIOCOOCTBYIOT MPOIIECCaM CaMOIO3HAHHUS, CAMOPA3BUTHUS U COIUATTU3ALIUN
oOy4Jaromxcsi.

JInaHOCTHBIE pe3yabTaThl OTpa)xaroT TOTOBHOCTH oOy4Jaronmxcs
PYKOBOJICTBOBAThCSI CUCTEMOM TMO3UTHUBHBIX IIEHHOCTHBIX OPUEHTAIIMM U PACIIUPEHUE
OTIBITA JACSATEIHPHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) maTpUOTHYECKOT0 BOCIIUTAHUS:

[IEHHOCTHOTO OTHOILIEHUS K OTEYECTBEHHOMY KYJBbTYpPHOMY, UCTOPHYECKOMY H
HAyYHOMY HacJe/I1I0, IOHUMaHUs 3HAYEHUS] XUMHUUECKON HAyKH B )KU3HH COBPEMEHHOTO
oOIIECTBa, CHOCOOHOCTH BIAAETh JIOCTOBEpHOM MHGpOpMalLMe O nepeaoBbIX
JOCTUKEHUSIX U OTKPBITUAX MUPOBOM M OTEYECTBEHHOM XMMHH, 3aMHTEPECOBAHHOCTH
B HAyYHBIX 3HAHUAX 00 yCTPONCTBE MUpPa U OOIIIECTRA;

2) rpaKIaHCKOr0 BOCIIMTAHMS:

IPEICTABICHHUS O COLHUAIBHBIX HOPMaxX U MPaBHIAX MEKIMYHOCTHBIX OTHOIICHHUI
B KOJUICKTHBE, KOMMYHHKATHBHON KOMIIETCHTHOCTH B OOIIIECTBEHHO IMOJIC3HOM, Y4eOHO-
UCCIICIOBATELCKOM, TBOPYECKOW M JAPYIMX BHIAX IEATEILHOCTH, T'OTOBHOCTH
K Ppa3HOOOpa3HOW COBMECTHOH JICITECIBHOCTH TP  BBIMOJIHEHHWH  yUYEOHBIX,
MIO03HABATE/IBHBIX 3a/1a4, BHITIOJTHEHUH XUMHUYECKUX IKCIICPUMEHTOB, CO3JIaHUN YUCOHBIX
IPOEKTOB, CTPEMJICHHMS K B3aWMOIIOHMMAHHUIO M B3aHMOIIOMOIIM B IPOIECCE DTOM
y4eOHOM NeATEIIbHOCTH, TOTOBHOCTH OILICHHUBATh CBOE MOBEJACHHWE W TOCTYIIKA CBOMX
TOBApHINEH C TMO3MIMH HPABCTBEHHBIX M TPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEACTBUU MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O TIO3HAHMS:

MHUPOBO33PEHUYCCKHE TMPEACTABICHUS O BEIIECTBE W XUMHUYCCKOW pEaKIUH,
COOTBETCTBYIOIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH M COCTABISIOIIME OCHOBY
JUTl TIOHUMaHHsI CYIIHOCTH HAYYHOW KapTHHBI MHpA, MPEACTABICHUS 00 OCHOBHBIX
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3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIbI, B3aUMOCBS3SIX YEJIOBEKA C IMPHUPOJHON CpPEIOH,
O POJIM XMMUU B MIO3HAHUU ATHX 3aKOHOMEPHOCTEH;

IT03HABATEJIbHbIE MOTHUBBI, HAIIPABJIICHHBIE HA ITOJTYyYE€HUE HOBBIX 3HAHUI IO XUMUH,
HEOOXOUMbIE JIs1 O0BSICHEHHS HA0II01aeMbIX ITPOLIECCOB U SIBJICHHM, TO3HABATEIBHOM,
MH(POPMALIMOHHON M YUTATEIbCKOM KYJIbTYpPhI, B TOM YHCJIE HABBIKOB CAMOCTOSITENILHON

paboThI ¢ y4eOHBIMU TEKCTAMH, CIIPABOYHOM JIUTEPATYPOM, JOCTYITHBIMU TEXHUYECKUMHU
cpelcTBaMu HH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K 00YUEHHIO U TTO3HAHUIO, JII0O03HATEIbHOCTh, TOTOBHOCTD U CIIOCOOHOCTH
K caM000pa30BaHUIO, TPOEKTHOM U HCCIIEIOBATENIbCKON NEATENBHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPABICHHOCTH U YPOBHS OOYYEHHUS B TaJIbHEUIIIEM;

4) popMupOBaHHUSI KYJbTYPbI 310POBbI:

OCO3HAaHHUE IIEHHOCTH KU3HHU, OTBETCTBEHHOI'O OTHOIIECHHSI K CBOEMY 3J0POBBIO,
YCTAaHOBKHU Ha 370POBBIN 00pa3 KU3HHU, OCO3HAHUE MOCIIEACTBUI U HEMPUATUE BPEIHBIX
OpUBBIYEK (yHOTpeOJEHUS aJKOToJis, HApKOTUKOB, KypeHus), HeoOXOIuMOCTU
coOMIo/IeHNs MpaBui OE30MaCHOCTH MpU OOpallleHHH C XUMHUYECKHMMH BEIIECTBAMU
B OBITY U pEAIbHOM )KU3HU;

5) Tpya10BOT0 BOCIIMTAHMSI:

WHTEpPEC K MPAKTHYCCKOMY HM3yUYCHHIO Tpodeccwii m Tpyda pas3aIudHOro poja,
YBOKCHHE K TPYAy U pe3yjbTaTaM TPYJAOBOH JEATCIHHOCTH, B TOM YHCJIC Ha OCHOBE
NPUMCHEHHUS MPEJAMETHBIX 3HAHHWW M0 XMMHH, OCO3HAHHBIH BHIOOp HMHIWBUIYaIbHOU
TPAaCKTOPHH TPOJODKCHHS O00pa30oBaHUA ¢ YYETOM JIMIHOCTHBIX HHTEPECOB M
CIIOCOOHOCTH K XHWMHH, OOIIECTBEHHBIX MHTEPECOB U TMOTPEOHOCTEH, YCHENTHOU
npoecCHOHANTLHON JEeATeILHOCTH W Pa3BUTHSA HEOOXOAMMBIX YMEHHW, TOTOBHOCTH
aJIalITHPOBATHCA B TPO(HECCHOHATILHOM Ccpelie;

6) K0JIOrN4YeCKOT0 BOCTIUTAHUS:

AKOJIOTMYECKU LENecO00pa3HOe OTHOUIEHUE K MPUPOJE KAaK MCTOYHUKY >KU3HH
Ha 3emJle, OCHOBE €€ CyLIECTBOBAaHUS, IOHUMaHHUE [IEHHOCTH 30POBOr0 U 0€301acHOTO
oOpaza J>KHW3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 3/I0pPOBbIO, OCO3HAHUE LIEHHOCTU COOJIOACHUS MpaBUil O€30MaCHOIO
MOBE/ICHUS IIPU paboTe C BEIIECTBAMU, a TAKXKE B CUTYALIUAX, YTPOXKAIOIIUX 3I0POBbIO U
JKU3HHU JIFOEH;

CIIOCOOHOCTH TPHUMEHATHb 3HAHUS, I[OJydyaeMble TpU M3YYEHUH XUMHH,
JUISl PELICHUs 3a7a4, CBSI3aHHBIX C OKPY KArOILIEH IIPUPOLHON CPEIOM, IS MOBBILICHUS
YPOBHS 3KOJIOTHYECKOU KYJbTYpbl, OCO3HAHUS II100AIbHOTO XapaKTepa SKOJIOTMUECKUX
npo0ieM M MyTed HUX pelIeHUs MOCPEICTBOM METOAOB XWUMHHU, HKOJIOTHYECKOTO
MBILUIEHUS, YMEHHS PYKOBOJCTBOBATHCS UM B IIO3HABATEIbHOM, KOMMYHUKATUBHOU U
COLMAJIBHOM ITPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATBI

B COCTaBC MCTAIIPCAMCTHBIX PE3YJILTATOB BBIICIAOT 3HAYMMBIC
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U (POPMUPOBAHUS MUPOBO33PEHUS OOIICHAYyYHbIE TOHATUS (3aKOH, TEOPHUs, IPUHIIUIL,
runores3a, GakT, CUCTEMA, MPOLECC, IKCIEPUMEHT U APYTOE.), KOTOPBIE UCIOJIb3YIOTCA
B €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETAX U MO3BOJSIOT HA OCHOBE 3HAHUI U3 ITUX
npeaMeToB (OpPMHUPOBATH NPEACTABICHHE O LEJTOCTHONM HAyYHOW KapTHHE MHUPA,
U YHUBEpCAIbHbIE YuyeOHble JelcTBUs (IIO3HABaTENIbHbIE, KOMMYHHUKAaTUBHBIC,

PETYJISTUBHBIE), KOTOpBIE o0ecreunBaroT dbopmupoBanue TOTOBHOCTH
K CAMOCTOSITEIBHOMY IIJIJAHUPOBAHUIO U OCYILECTBICHHUIO Y4EOHOM NEATEIbHOCTH.

Ilo3HaBaTeibHbIe YHUBEpPCAJbHbIE YUeOHbIEe HeCTBUS
ba3oBble JJoruueckue JelcTBUA:

YMEHUS KCHOJIb30BaTh MPUEMBI JOTHYECKOTO MBIIUICHUS NMPU OCBOCHUW 3HAHWU:
PacCKpbIBaTh CMBICT XUMHUYECKUX MOHSITUN (BBIAEHATh HUX XapaKTepHbIC MPU3HAKH,
yCTaHABJIMBAaTh B3aWUMOCBS3b C JAPYTHMH TIOHSATHSMH), HCIOJIb30BaTh ITOHSTHS
I OOBSCHEHUSI OTNENbHBIX ()AaKTOB WM SBJICHUM, BBIOMpPATH OCHOBAHUS M KPUTEPUHU
JUIS KJacCH(PUKAIMM XUMHUYECKHUX BEIICCTB M XHMHUYECKUX PEeakKIuii, yCTaHaBJIMBATh
MPUYUHHO-CJICJACTBEHHBIC CBSI3M MEXKIYy OOBEKTAaMH HM3YUYCHHS, CTPOUTH JIOTHYECKHE
paccyxaeHuss (MHAYKTUBHBIC, ACAYKTHUBHBIC, IO aHAJIOTWH), JejaTh BBIBOJABI H
3aKJIFOYCHUS

YMEHHE TIPUMEHSTh B TMpOIECCe TMO3HaHUSA MOHATUSA (NPEIAMETHBIE U
METanpeIMETHbIC), CHMBOJMYECKHE (3HAKOBBIE) MOJCIH, HCIIOIb3yEeMble B XHMHH,
peoOpa3oBbIBATh IIMPOKO MPHUMEHSEMbIC B XHMHUH MOJCIBHBIC IPEACTaBICHUS —
XUMHUYECKUH 3HAK (CUMBOJI JIEMEHTA), XUMHUUYECKas popMysia M ypaBHEHUE XUMUYECKON
peaKIuy — MPU PEIICHUH y4eOHO-TI03HABATEIIbHBIX 334, ¢ YIETOM 3THUX MOJCIBHBIX
MPEJICTABJICHUI BBISIBIISITh U XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKK H3Y4YaeMbIX
OOBEKTOB — XHWMHMYECKHUX BEIIECTB M XUMHUYECKUX PEaKIHM, BBISBIATH OOIINE
3aKOHOMEPHOCTH, NPUYUHHO-CJICACTBEHHBIE CBSI3M WM IPOTUBOPEYUS B H3Yy4AEMbIX
npoueccax v sIBICHUSX.

Bba3zoBble ncciie10BaTe/IbCKUE AeHCTBHUS:

YMEHUE HCIIOJIb30BaTh IIOCTABJIECHHBIE BONPOCHI B KAayeCTBE WHCTPYMEHTa
MO3HAHHUA, & TAaKK€ B KayeCTBE OCHOBBI JUJISl (DOPMHUPOBAHMS TMIIOTE3BI MO MPOBEPKE
IIPaBUIIBHOCTH BBICKA3bIBAEMBIX CYXKICHMIA;

OpuOOpeTeHHe OMbITa MO0 IUIAHUPOBAHUIO, OpPraHU3ald U  MPOBEACHUIO
YUYEHUYECKUX SKCIIEPUMEHTOB, yMEHHE Ha0II0AaTh 32 XOJI0OM IPOIECcCca, CAMOCTOSTEILHO
MPOTHO3UPOBATH €ro pe3yJbTaT, (GOPMYJIUPOBATH 000OIICHHS U BBIBOIbI IO pe3yJIbTaTaM
IPOBEIEHHOIO OMbITA, UCCIIET0BAHUS, COCTABIISITh OTUET O MPOJEIIAHHOM padoTe.

Pa6ora ¢ undopmanueii:
yMEHUE BbIOUpaTh, aHAIM3UPOBATH U MHTEPIPETUPOBATH UH(HOPMAIIUIO PA3TUUHBIX
BUJIOB U (OpM TMIpeAcTaBiCHMs], MOJYyYaeMyl0 M3 pPa3HbIX HMCTOYHUKOB (HAYy4HO-
HOMYJISIpHAsk JIUTEepaTypa XUMUYECKOTO COJAEpKaHMs, CIIPaBOYHBIE MOCOOMS, pEeCypcChl
WuTepHeTa), KPUTHUYECKHM  OLEHMBATh MNPOTUBOPEUYMBYID U  HEAOCTOBEPHYIO
uHpOpMaIIHIO;
12



denepanpHas padoyvas mporpamma | Xumust. 8—9 kiaccel (0a30BbIi YPOBEHb)

yMEHHE MPHUMEHATHh pPAa3IUYHble METOAbl M 3alpoChl MPU IMOUCKE M O0TOOpe
uHGOPMAIIMU U COOTBETCTBYIOIINX JAHHBIX, HEOOXOAUMBIX IS BBIMIOTHEHUS YUCOHBIX U
MO3HABATENbHBIX 3a7lad OINpeACAEHHOr0 THIMA, NPUOOpETeHHe ombiTa B 00JacTu
UCIIONBb30BAaHUSl  MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHH,  OBJIAJCHHE

KYJIbTYPOU aKTUBHOT'O MCIIOJIb30BaHUS PA3JIUYHBIX TIOMCKOBBIX CUCTEM, CAMOCTOSITEIBHO
BbIOMpaTh ONTHUMAIbHYIO (GOpMy IMpeacTaBieHus HHDOpPMAMU U HLIIOCTPUPOBATH
pelaeMble 3a/1a4u HECIIOKHBIMU CXEMaMH, AUarpaMMaMu, JpyruMu Gopmamu rpaduku
U UX KOMOMHALIUSAMUY;

YMEHHME HCIOJIb30BaTh W aHAJU3UpPOBaTh B  Ipolecce y4deOHOMl U
UCCIIEIOBATENLCKON  JACSITENIbHOCTH HHMOPMAIMI0 O BIUSHUM POMBIIUICHHOCTH,
CEJIBCKOTO XO351CTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOLIEH IIPUPOSHOU CPEBL.

KomMMmyHuKaTHBHBIC YHHBEpPCAJbHbIC Y4eOHbIC TCHCTBUS:

yYMEHHE 3a/laBaTh BONPOCHI (B XOJ€ auajnora W (WiM) JUCKYCCHM) IO CYIIECTBY
o0cyxnaemMoi TemMbl, (OPMYJIUPOBATH CBOU MPEIOKEHHUSI OTHOCUTEIBHO BBIIOJIHEHUS
MPEITIOKEHHON 3a/1a4u;

NpPUOOPETEHUE ONbITa TMPE3CHTAIMU PE3yJbTATOB BBITIOJHEHUS XUMHYECKOTO
JKCIIEpUMEHTa (Ja0OPAaTOPHOIO OIBITA, JAOOPATOPHONW pabOThl MO HCCIEIOBAHMIO
CBOMCTB BEIIECTB, yUeOHOTO NPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKAMH IIO3HABATEIBHOW U
UCCIIEIOBATENLCKON JIEATEIHHOCTH MPH PEIICHUH BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE
y4€Ta OOUIMX MHTEPECOB U COIJIACOBaHUA NMO3ULUN (0OCYXIeHUs, OOMEH MHEHHSIMH,
«MO3TOBBIE HITYPMBD», KOOPAUHALIMS COBMECTHBIX JEUCTBUH, OINpeeseHEe KPUTEPHUEB
0 OIIEHKE Ka4eCTBa BHITIOJHEHHOM pabOThHI U APYyTHE);

PeryasiTuBHbIC YHHBEpPCAJbHbIEC Y4eOHbIC NeHCTBUA:

YMEHHE CaMOCTOSTEIBHO ONPENENATh LEIU ACATEIbHOCTH, IUIAHWPOBATD,
OCYILIECTBISATh, KOHTPOJIMPOBATb M TPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NeSATEeIbHOCTh, BBIOMpaATh Hambosiee S(PPeKTUBHBIC CMOCOOBI pEIICHHUS Yy4eOHBIX U
[I03HABATEIbHBIX  3a7ay, CaMOCTOSTEIBbHO  COCTAaBIATbH WM  KOPPEKTUPOBATH
IIPEUIOKEHHBIM aJITOPUTM JIEUCTBUM IIPU BBINOJHEHUU 3aJaHUNU C YUYETOM ITOTYy4ECHUS
HOBBIX 3HAHMN 00 H3yyaeMbIX OOBEKTaX — BEIIECTBAX M pEAKIMIX, OILEHUBATH
COOTBETCTBHUE IOJIYYCHHOTO pe3yJibTaTa 3asBJICHHOW LIEJIM, YMEHUE HCIOJIb30BaTh U
AHAJIM3UPOBATH KOHTEKCTHI, IIpeyiaracMble B yCIOBUU 3aJaHUM.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe npenMeTHBIX pe3yJIbTaTOB IO OCBOEHHUIO 00A3aTEILHOTO COJEpIKaHUs,
YCTAaHOBJIEHHOTO JaHHOU (henepanbHON pabodeil mporpaMmon, BBIIEISIOT: OCBOCHHBIE
OOy4YaroIMMHUCSl HAy4yHbIE 3HAHUS, YMEHHMS M CIOCOObI NEWCTBUI, creuuduueckue
JUI TIpeIMeTHOM oOnactu «XUMHSD, BUABI JEATEIBHOCTH MO MOJYYEHHUIO HOBOTO
3HaHUs, €T0 UHTEPIIPETALNHU, TPEOOPA30BAHHIO U PUMEHEHHUIO B Pa3IMYHbIX Y4eOHbIX
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Y HOBBIX CUTYaIlUsIX.
K koHiy oOyueHus B 8 KJjacce mpeIMeETHbIE pe3yjbTaThl Ha 0a30BOM YypOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y O0YHAIOITNXCSI YMEHUM:

pacKpbIBaTh CMBIC] OCHOBHBIX XHMHUYECKMX TOHSTHUH: aTOM, MOJIEKYJIa,
XUMUYECKUN 3JIEMEHT, IPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECH (OJAHOPOJIHASA U
HEOJHOPOJIHAsA), BAJICHTHOCTb, OTHOCUTEIbHAsE aTOMHAasT M MOJIEKYJsIpHAs Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBas A0JII XUMUYECKOTO AJIEMEHTA
B COCOUMHEHUHU, MOJSIpHBIA  00BEM, OKCHJA, KHCJIOTA, OCHOBaHHE, COJb,
AIEKTPOOTPUIIATEIILHOCTh, CTETICHh OKUCIICHUSI, XUMUYECKasl peakiius, KiacCuPpuKaius
peaKIuii: peakiuu COCIUHEHHUS, PeaKlMK Pa3I0KEeHUS, PEAKIIMU 3aMEIICHUS, PEeaKIun
oOMeHa, 9K30- M SHIOTEPMHUUECKHE PEaKIIH, TEIUIOBOM d(h(PeKT peakuunu, sipo aToma,
AJIEKTPOHHBIN CJIOM aToma, aToMHasi OpOWTallb, paguyCc aToMa, XUMHYECKas CBS3b,
MOJISIpHAsE M HEMOJIsIpHAs KOBaJCHTHAash CBA3b, MOHHAs CBSA3b, MOH, KATHOH, AHWOH,
pacTBOp, MaccoBast J10JIsl BEIIECTBA (MPOIIEHTHAs! KOHIIEHTpAIlUs) B pacTBOPE;

WJUTFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATUN U IPUMEHSTh 3TH
MOHATHS TIPYU ONKMCAHUU BEIIECTB U UX MPEBPAIICHUN;

UCIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY IS COCTaBJieHHUS (OpPMYJ BEIIECTB U
YPABHEHUN XUMUUYECKUX PEAKLINM;

OTIPENICIISITh BaJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAUHEHUSX, CTEIICHb
OKHCIICHUSI DJIEMEHTOB B OHWHApPHBIX COCIUHECHUSX, MNPUHAIJIC)KHOCTh BEIIECTB
K OMNpeNeNéHHOMY KJIacCy COEQUHEHUW 1o QopMysnaMm, BUJ XUMHUYECKOW CBSI3U
(KOBaJICHTHAsl U MOHHAs1) B HEOPTaHUYECKUX COCTMHECHUSX;

packpsiBaTh cMbIC [lepuoanueckoro 3akoHa /[.M1. MenaeneeBa: 1eMOHCTPHUPOBATH
MOHMMAaHUE MEPUOJIUUYECKON 3aBUCUMOCTH CBOMCTB XHMHUYECKHUX JJIEMEHTOB OT HX
nojoxkenus: B llepuoamyeckoi cucTeMe, 3aKOHOB COXPaHEHUSI MacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOTO YUEHUSI, 3aKOHA ABOTrajipo;

OMUCBHIBATh U XapaKTepu30BaTh TaOIM4Hyr0 (opmy llepuoandeckoit cucTeMbl
XUMUYECKUX AJIEMEHTOB: Pa3judarTh MOHITHS «TJIaBHAs TmoArpymnma (A-rpymmna)» u
«mnoboyHass mnoarpynma (b-rpynma)», Manbie W OOJbIIME TEPUOIbl, COOTHOCHUTH
0003HaueHus, KOTOpble UMEIOTCs B Tabmuie «[lepuomuueckas cuctemMa XUMUYECKUX
aneMeHToB [[.MI. MeHneneeBa» ¢ 4YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS ATOMOB
XUMHUYECKUX OJJIEMEHTOB (COCTaB M 3apsAn dnpa, oOIlee 4YHUCIO DJIEKTPOHOB U
pacrpeeseHUue UX M0 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIUPOBATh XMMHUYECKHE JJIEMEHTHI, HEOpraHWYeCKue BeIlecTBa,
XUMHUUYECKUE peakuuu (MO YHMCIy M COCTaBy YYacTBYIOIIMX B pEaKIUU BEILIECTB,
1o TeroBomy 3 dexry);

XapaKTepru30BaTh (OMUCHIBATH) OOIINE XUMUYECKUE CBOMCTBA BEIIECTB Pa3IUIHBIX
KJIaCCOB,  MOJITBEP)KJasi  ONHCAaHUE MpPUMEpPaMH  MOJIEKYJAPHBIX  YpaBHEHUU
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIHM;

MIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT MX KQUECTBEHHOI'O COCTAaBa,
BO3MO>KHOCTH NPOTEKAHUS XUMHUYECKUX MTPEBPALLICHUN B PA3JIUYHBIX YCIOBUSX;

BbIYHUCIIATL OTHOCHUTCIBbHYIO MOJICKYJISIPHYIO W MOJEIPHYIO MacCCbl BCHICCTB,
14
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MaCCOBYIO JIOJI0 XMMHYECKOTO 3JIEMEHTa M0 (HOpMyJie COCTUHEHHUS, MACCOBYIO IOIIO
BEIIIECTBA B PACTBOPE, MPOBOUTH PACUETHI IO YPAaBHEHUIO XUMHUECKON peaKIlnu;

IPUMEHSTh OCHOBHBIE ONEPALIMU MBICIUTEIBHOUN AESITEIbHOCTH — AHAIU3 U CUHTE3,
CpaBHEHHE, 00OOIIEHHEe, CHCTEMAaTU3allnI0, KIACCHU(HUKAIMIO, BBISBICHUE MPUYMHHO-
CIIEICTBEHHBIX CBSI3€d — I U3YyYEHHUSI CBOWCTB BEIIECTB M XMMHUYECKHUX PEAKIIUM,
€CTECTBEHHO-HAYYHBIE METO/IbI IO3HAHUS — HAOIIOJCHUE, U3MEPEHHE, MOJICTMPOBAHHE,
AKCIEPUMEHT (PeanbHbII U MBICIICHHBIN);

CJieIoBaTh TMpaBWJIaM TIOJIb30BaHUSI XUMHUYECKOM TMOCyAOM H J1abopaTOpHBIM
00OpyZIOBaHUEM, a TaKXe MpaBuUjaM oOOpallleHHus C BEIIeCTBAMHU B COOTBETCTBUU
C MHCTPYKIUSMU IO BBIIOJHEHUIO TAOOPATOPHBIX XUMUYECKUX OMBITOB MO MOTYUYEHUIO
U coOMpaHHIO Tra3000pa3HBIX BEUIECTB (BOJOpPOJA W KHUCIOPOJA), MPUTOTOBIICHUIO
pacTBOPOB C OIPEACIEHHON MAacCOBOM JOJIEM PACTBOPEHHOIO BEILIECTBA, INIAHUPOBATH U
IIPOBOJAUTh XUMHUYECKHE SKCIIEPUMEHTHI MO PACHO3HABAHUIO PACTBOPOB WIEIOYEH H
KHCJIOT C TIOMOIIbIO MHIUKATOPOB (JIAKMYC, PeHOIPTaIENH, METUIIOPAHK U JAPYTHE).

15
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8 KJIACC
HaumenoBanue
No KomauuectBo OCHOBHEIE BUJIBI 1€ATEILHOCTH
pa3/iesioB U TeM Conepxanre oOy4eHHs
/o 4acoB 00y4aromuxcs

y4e0HOTO MpeaMeTa

Pa3znen 1. HepBOHa‘laJILHLIe XUMHYCCKHC IOHATHUA

11

XHUMUS — BaKHAS
001acTh
€CTECTBO3HAHUS U
MPaKTUYECKOU
JIESITeIIbHOCTH
YyeJIOBEKa

5

[Ipenmer xumun. Posib XuMuu B )KU3HU
YeioBeKka. XMMHUS B CHCTEME HayK.
Tena u BemecTBa. PU3NYSCKUE CBOMCTBA
BEIECTB. ATpEraTHOE COCTOSTHHE
BemiecTB. [loHsATHE O METOMAX TTO3HAHUS
B XUMUHU. YNCTHIC BEIIECCTBA U CMECH.
CniocoOnI pa3iesieHus CMECeH.
Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO C XUMHYECKOU MOCYI0M,

C MpaBuiiaMu pabOTHI B TAOOPATOPUU U
nprueMaMu 00paIleHus ¢ Tab0paTOPHBIM
000pyI0BaHUEM.

dusnveckre CBOKMCTBa 00pa3IOB
HEOPTaHUYECKHUX BEIISCTB — METAIIOB

1 HEMETAJIJIOB.

Crnioco0nI pazzieneHus cMeceit
(bunpTpOBaHKE, BRIIAPHBAHNUE,
JTUACTHILISALINS, XpOMaTorpadus).

PackpbIBaTh CMBICII N3y4aeMbIX TOHSATHIA.
PackpbIBaTh pojib XUMHUU B IPUPOJIE U
YKA3HU YEJIOBEKA, €€ CBS3b C APYTUMHU
HayKaMH.

PaznmuaTh uncThIC BEIIeCTBA U CMECH;
OJHOPOJIHBIE U HEOJHOPOIHBIE CMECH.
Paznuyath Qpuzndeckrue 1 XuMU4ecKue
SIBIICHUSI.

CrenoBaTh aIropuTMaM MCIOJIb30BAHUS
SKCIEPUMEHTAIBHBIX METOJOB —
HaOII0JICHUS U DKCIIEPUMEHTA.
HaOmronaTe 1 onuceIBaTh OOBEKTHI

IIPU IPOBEACHUM JEMOHCTPALUNA U
71a00paTOPHBIX OMBITOB MO U3YUYEHUIO
(U3UYECKUX CBOMCTB BEIIECTB, CIIOCOOOB
pa3JIeJICHUS] CMECEU BEIIECTB.
[IpoBOIUTH XUMHUYECKUN IKCIIEPUMEHT
IIpU pa3JeJeHnuU cMecell (Ha mpumepe
OYMCTKHU IMOBAPEHHOM COJIN) B XOJI€
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Jlabopamophvie onvimoi:

N3yuenue u onucanue Gpu3nuecKux
CBOMCTB 00pa3I[0B HEOPraHUYECKUX
BELIECTB.

N3yuenue cnocoOoB pasjiesieHus cmecei
(C TOMOIIIbIO MATHUTA).

Ilpakmuuecxue pabomol:

Ne 1. TIpaBuiia paboThl B J1abOpaTopuu 1
npUEMBI 0OpalleHus ¢ 1a00paTOPHbIM
000pYyIOBaHUEM.

Ne 2. Paznenenne cmeceii (Ha mpuMepe
OYHUCTKHU TIOBAPEHHOW COJIN)

IpaKTHYeCcKoi padboTsl No 2.

CrnenoBaTh NpaBUIIaM MOJIb30BAHUS
XUMHUYECKOH MOCY10i 1 1a00paTOPHBIM
000pyI0BaHUEM, a TAK)KE MpaBUIaM
oOpallleHus: ¢ XMUMUYECKUMH BELIECTBAMU
B COOTBETCTBUU C UHCTPYKLHUEH

IIPY BBITIOJIHEHU U MPAKTUYECKOU

pabotsr Ne 1.

BricTpauBath pa3BEpPHYTHIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C ONMOPOHN

Ha nH(QOpMAINIO U3 YUeOHHKA U
CIIPaBOYHBIX MATEPUAJIOB, TPAMOTHO
VCIIOJIb30BaTh N3yYECHHBIN TOHATUWHBIN
anmnapar Kypca XuMuH

1.2.

Bemiectsa n
XUMHUYECKHE
peakiuu

15

ATOMBI U MOJIEKYJIBI. XUMHAYECKUE
aneMeHThl. CHMBOJIBI XUMAYECKUX
anemMeHTOoB. [IpocTeie U CrnoxkHbIE
BEILIECTBA. ATOMHO-MOJIEKYJISIPHOE
y4EHHE.

Xumnueckas hopmyna. BareHTHOCTE
aTOMOB XMMUYECKUX JIEMEHTOB.
3aKOH MOCTOSIHCTBA COCTABA BEIIECTB.
OTHOCUTENBHAS aTOMHAs Macca.
OTHOcCHTENbHAs MOJIEKYJISIPHAS Macca.
MaccoBas 107151 XMMHAYECKOTO 3JIEMEHTA
B COCJIMHECHUH.

OnpenensiTe MPU3HAKA XUMHUECKUX
peaxiui, yCIoBUS UX MPOTEKAHMS.
OOBACHATH CYIIHOCTh (PU3UUECKUX U
XUMHUYECKUX SBIICHUH C TOUKH 3PEHUS
aTOMHO-MOJIEKYJIIPHOTO yUEHHUSI.
KnaccudunupoBaTs XuMuueckue
peakiuu (1o YUCIIy U COCTaBy
pearupyromux u 00pa3yronmxcs
BEIIECTB).

Cocransatb GopMyJsibl OMHAPHBIX
BEIIIECTB 110 BAJICHTHOCTHU M OTIPECTSTh
BaJIEHTHOCTb 110 ()OpMYyJiaM BELIECTB.

17
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KomnuectBo BemectBa. Mouss. Mossipaas
Macca. B3auMocCBs3b KOJIMYECTBA, MACCHI
Y YKClia CTPYKTYPHBIX €AUHUIL BEILIECTBA.
Pacuértel o hopmysiaMm XUMHYECKUX
COEIUHCHUM.

PuU3NYECKUE U XUMHUYECKUE SIBIICHUS.
Xumuyeckasi peakius u €€ Mpu3HaKH.
3aKOH COXPAHEHUSI MACChI BEIIECTB.
XUMUYECKUE YPABHEHUS.
Kinaccudukanus XuMU4eCKUX peakinit
(coenuHeHus, pa3ioKeHUs, 3aMEeIICHUS,
oOMeHa).

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

dusnyeckue CBOMCTBa 00Pa3IOB
HEOPTaHUYECKUX BEIIECTB — METAJIIOB U
HEMETaJUIOB.

OO6pa3ipl BemecTB KOJUIECTBOM 1 MOJIb.
dusnueckue sapiaeHus (TIaBIeHUE BOCKa,
TasiHUE JibJla, PACTUPAHKE caxapa

B CTYIKE, KUTIEHUE U KOHACHC AU
BOJIbI).

XuMUYeCcKHe BJICHUS (TOPEHHUE CBEYH,
MPOKAJIMBAaHUE METHOM TPOBOJIOKH,
B3aUMOJICHCTBUE COJIbI MW MeJa

C COJITHOW KHCJIOTOM).

Hab6nronenune mpu3HaKkoB MPOTEKAHUS

PaccraBisaTs k03 puiireHTs!

B YPABHEHUAX XUMHYECKUX PEAKIUH.
Habmronate 1 onmmceiBaTh 00BEKTHI

IIpU IPOBEJECHUU JEMOHCTPALIUI U
71a00paTOPHBIX OMBITOB.

[IpoBoaUThH BEIYUCIIEHUS IO (POpMyTIaM
XUMUYECKUX COSTUHEHUN U YPaBHEHUSIM
XUMHUYECKUX PEAKIUH.

[IprMeHSTh €CTECTBEHHO- HAYUHbIE
METO/IbI IO3HAHUS (B TOM UYHUCIIC
HaO0JI0ICHUE, MOJICIIMPOBAHUE,
AKCIIEPUMEHT U OCHOBHBIE OTNIepaIiuu
MBICITUTEIBHOMN AeSTEIbHOCTH
(cpaBHeHue, KIaccudukams)
BricTpauBath pa3BEpHYThIC TUCEMEHHbIE
Y YCTHBIE OTBETHI C ONTOPOU

Ha uHGOPMAITUIO U3 YUCOHHKA U
CIIPAaBOYHBIX MaTEPHUAJIOB, TPAMOTHO
VICII0JIB30BAaTh U3YYEHHbBI TOHATUNHBIN
ammapar Kypca XuMuu
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XUMHUYECKUX PEAKIUH (pa3iioKeHUe
caxapa, B3aMMOJICHCTBUE CEPHOM
KHUCIIOTHI C XJIOPUIOM Oapus, MOTydeHue
U pasnokenue ruapokcuaa meau (1)
IIPU HarpeBaHUU, B3aUMOJICCTBHE
*kene3a ¢ pactBopom coiiu meau (11).
OMnBIThI, WLTIOCTPUPYIOIINE 3aKOH
COXPaHEHHS MaCCHI.

JlabopamopHvie onvimoi:

Co3ganne MoJienet MOJIEKYJ
(11apocTep>KHEBBIX ).

Onucanue GU3NIECKUX CBOMCTB
00pa3Il0B HEOPraHUYECKUX BEILIECTB —
METaJIOB ¥ HEMETAJIOB.
Hab6mronenue ¢pusznueckux (miaBieHUe
BOCKa, TassHUE JIbJa) U XUMHUYICCKUX
(ropeHue cBe4YH, TPOKATUBAHUE METHOM
MIPOBOJIOKH) SIBJICHUH.

Hab6nronenue u onucanue Npu3HaKoB
MPOTEKaHUS XUMHYECCKUX PEaAKITHHA
Pa3HBIX THITOB.

Buviuucnenus:

OTHOCHUTEJIbHON MOJIEKYJISIPHON MacChl
BELIECTB, MOJISIPHOW MAacCChl, MaCChI

BCIICCTB, MAaCChl U KOJIMYCCTBA BCIICCTBA,

MacCCOBOM JIOJIM XUMHUYECKOTO SJIEMECHTA
1o popMyJie COeTUHEHUS;
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I10 YPaBHCHUAM XUMHNYCCKUX peaKuHﬁ:
KOJIN4YCCTBA, MaCChl BCIIICCTBA

110 U3BECCTHOMY KOJIMYCCTBY, MacCcCC
pE€arcHTOB WJIU ITPOAYKTOB PCAKIIUN

Hroro no pazneiny 20
Pa3znen 2. BaxxHeiinue npeacTaBuTe/ M HEOPraHUYECKHUX BellleCTB
2.1 | Bo3ayx. Kucnopon. 6 Bo3znyx — cmecs razos. Cocras Bo3ayxa. | Mcmosb30BaTh XUMUYECKYIO CUMBOJIUKY

IloHsTne
00 okcHgax

Kucnopon — aneMeHT u npocroe
BelecTBo. Haxoxaenue kuciopoaa

B MIPUPO/JIE, PUBNUECKUE U XUMUYECKHE
CBOMCTBa (peakuuu roperusi). OKCHUIBbI.
[Ipumenenue kucnopoaa. CriocoObl
MOJIyYSHHS KUCTIOPO/Ia B TAOOpaTOpUU 1
MPOMBIIIIIEHHOCTH. KpyroBopot
Kucaopoaa B mpupogae. O30H —
ATOTpOITHAs MOAUDUKAIIHS KACTOPO/Ia.
TemnnoBo#t 3pPeKkT XMMUYECKOM peakiuu,
TEPMOXUMHUYECKUE YPABHEHHUS, IK30-

Y DHJIOTEPMUYECKHUE peakiuu. TOMIuBo:
yroJib U METaH. 3arpsi3HEHHE BO3AyXa,
yYCUJICHHE MapHUKOBOTO 3(dekTa,
pa3pylieHre 030HOBOTO CIIOSI.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

KauecTBeHHOE OlpeiesieHre CoIepKaHus
KHCIIOPOJIa B BO3/TyX€

[Tonyuyenue, cobupanue, pacrio3HaBaHHe

JUTSL COCTaBIIeHUs (POPMYJT BEIIECTB,
MOJIEKYJIIPHBIX YPaBHEHUN XUMHUYECKHUX
PEAKLHM C y4aCTUEM KHUCIOPOA.
XapakTepu3oBaTh (OMKCHIBATH) COCTaB
BO31TyXa, ((U3NICCKHEC U XUMUICCKUE
CBOMCTBA KHCIIOPO/Ia, CIOCOOBI €T0
MOJIy4CeHHUS], MIPUMEHEHHUE U 3HAUCHHE

B TIPUPOJIE U )KU3HU YEIIOBEKA.
CpaBHHBaTh peakIMK TOPEHUS U
MEJIEHHOTO OKHUCIICHHS.

OOBACHATH CYIIHOCTh IKOJIOTHIECKUX
po0sieM, CBSI3aHHBIX C 3arpsI3HEHUEM
BO3/yXa.

CrnenoBaTh mpaBmiiaM 0€30TacHOMN
paboThI B TabOpaTopuu mpu
WCITIOJIb30BAaHUN XUMHUYECKOM ITOCY Bl U
000opyI0BaHUs, a TAKXKE TIPaBUIaM
oOpallleHHsI C TOPIOYHMMHM BEIIECTBAMMU.
[TnanupoBaTh 1 OCYIIECTBIATH HA
MPAKTHKE XUMUYECKHE IKCTICPUMEHTHI,
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Y U3Y4YEHHE CBOMCTB KUCIOPOJA.
HaOnronenue B3auMoieiiCTBHS BELIECTB
C KHCJIOPOJIOM U YCJIOBUS
BO3HMKHOBEHUS U TIPEKPAILICHUS TOPEHUS
(moxapa).

JlabopamopHhuwiii onvim:

O3HakomiIeHHE ¢ 00pa3iaMu OKCHUJIOB U
OIKMCAaHNE UX CBOMCTB.

Ilpaxmuueckas paboma:

Ne 3. [lonyuenue u cobupanue
KHCJIOPOJA, U3YUYEHHUE €TO CBOMCTB.
Buviuucnenus:

MOJIEKYJIIPHOM MacChl KUCJIOPOJa U
030Ha HA OCHOBAaHUHU aTOMHOM MacChl
XUMHUUYECKOTO AJIEMEHTA;

KOJIMYECTBA, MacChl BEIIECTBA

0 YPABHEHUSAM XUMUYCCKUX PEaKIIUN

IPOBOJIUTH HAOIIOJCHUS, JIENAaTh BHIBOIbI
10 pe3yJibTaTaM SKCIIEPUMEHTA

IIPU IPOBEJIEHUH JIAOOPATOPHBIX OMBITOB
U TIPAKTUYECKON pabOTHI.

BbIuucisTh KOJIM4EeCTBO BEIIECTBA,
00BEM raza mo gopmysnam.

YyacTBOBaTh B COBMECTHOM padoTe

B TPYIIIIC.

BricTpanBaTh pa3BépHYThIE MUCHbMEHHBIE
U YCTHBIE OTBETHI C OMOPOM

Ha uHGOPMAIIUIO U3 YUCOHHKA U
CIIPAaBOYHBIX MaTEPHUAIOB, TPAMOTHO
VICII0JIb30BAaTh U3YYEHHbBI TOHATUNHBIN
arrmapar Kypca XuMHUH

2.2

Bonopon. [loustue
0 KHCJIOTaX U COJISIX

Bopopon — anemMeHT u mpocTtoe
BemecTBo. Haxoxaenue Boopoaa

B Ipupo/ie, GU3NIECKUE U XUMUIECKUE
CBOMCTBA, MPUMEHEHHE, CIIOCOOBI
nony4deHust. KucmoTel u comnu.
MonspHbiii 00bEM ra30B. Pacu&Tsr

M0 XMMUYECKUM YPaBHEHUSIM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

[Tonyuenue, cobupanue u

PackpsIBaTh CMBICH U3y4aeMbIX HOHATHN
Y IPUMEHATH 3TU NOHATHUS PU ONTUCAHUU
CBOWCTB BEIIECTB U UX MMPEBPALICHUM.
XapakTepu3oBaTh (ONHUCHIBATH)
bu3nuecKre 1 XUMUIECKUE CBOMCTBA
BOJIOPO/Ia, CITOCOOBI €ro MOJy4eHHUS,
IPUMEHEHUE.

Cobupatb npuOOp AJIs MOTYUYEHUS
BOZOPOJA.

Hcnonb30BaTh XUMUYECKYHO CUMBOJIUKY
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pacrno3HaBaHHUE BOJOPO/IA.
B3anMopeiicTBue BO0poIa C OKCUIOM
menu (II).

JlabopamopHhuwiii onvim:
B3anMoelicTBre KMCIIOT C METAJIaMH.
Ilpaxmuuecxas paboma.

Ne 4, TTomyuenue u coOupaHue BOA0po/a,
W3YUYCHHE €TO CBOWCTB.

Buviuucnenus:

00BEMa, KOJIMYECTBA BEIECTBA r'a3a

10 €r0 U3BECTHOMY KOJIMYECTBY
BEILECTBA UIIH 00BEMY;

00BEMOB Ta30B TI0 YPABHEHUIO PEAKITNH
Ha OCHOBE 3aKOHA OOBEMHBIX OTHOIIICHHI
ra3oB

JUIS COCTaBJIEHUS (HOPMYJT BEIIECTB,
MOJICKYJIIPHBIX YPaBHEHUN XUMHUYECKHUX
peaKLMil ¢ y4yacTHEM BOJOPOA.
Boriuuciste MOJISIpHYIO Maccy BEIIECTB;
KOJIMYECTBO BEIIECTBA, 00bEM rasa,
Maccy BEIIeCTBa;

[IpoBoaUTH pacyEThI IO YpaBHEHUAM
XUMUYCCKUX PEAKITHi: KOJIMIeCTBa,
00BEMa, MacChl BELIECTBA MO U3BECTHOMY
KOJIMYECTBY, 00bEMY, Macce peareHTOB
WJTH TIPOAYKTOB PEaKITHH.

CrnenoBaTh nmpaBuiiaMm 0€30MacHON
paboThI B 1abopaTopuu npu
UCIOJIb30BAHUU XUMUYECKOH TTOCY bl U
000pyI0BaHUS, a TAKKE TIPaBUIIaM
oOpallleHHs C TOPIOYKMMHU BEIIECTBAMU

B OBITY.

[TnanupoBaTh M OCYIIECTBIATH HA
IIPAKTUKE XUMUYECKHUE dKCTICPUMEHTHI,
IPOBOJIUTH HAOIIOJICHUS, JIETATh BHIBOIBI
10 pe3yJIbTaTaM dKCIIEPUMEHTA.
VYyacTBOBaTh B COBMECTHOM paboTe

B TpyTMIIe

2.3

Bopa. PacTBopsl.
IloHsTue
00 OCHOBaHUAX

duznueckue csoicTBa BoAbl. Boia kak
PacTBOPUTEIb. XHUMUYECKUE CBOMCTBA
BOJIbI.

OcHoBaHus.

PackppiBaTh CMBICIT H3y4aeMBbIX TTIOHATUN
Y IPUMEHSTH 3TH MMOHTHUS [IPU OITUCAHUN
CBOWCTB BEILECTB U UX NPEBPALLECHUM.
XapakTepu3oBath (PU3UIECKUE U
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PacTtBopbl. Posib pacTBOpPOB B IpUpoOAE U
B JKM3HU 4eJIoBeKa. KpyroBopoT BOJIbI
B MPUPO/IC. 3arpsi3HEHUE TPUPOTHBIX
BoJI. OXpaHa U OYKCTKA MPUPOAHBIX BOJ.
HacpimenHbie 1 HEHACHIIICHHBIE
pacTBOpBI. PacTBOPMMOCTH BEILIECTB

B BoJie. MaccoBas 10J1s BEIeCTBa

B pacTBOpeE.

Xumuueckuii Ikcnepumenm:

Jlemoncmpayuu:

PacTBOpeHuEe BEIECTB ¢ pa3IMYHOM
PacTBOPUMOCTBHIO.

BzaumopericTBre BobI C METaIIaMHU
(HaTpUeM U KaJIbLIUEM).
HccnenoBanue pacTBOPOB KUCIIOT U
IEJI0YEH C TOMOIIBIO MHAUKATOPOB.
JlabopamopHvie onvimol
Hccnenosanme ocoOEHHOCTEN
PacTBOPEHUSI BEILIECTB C Pa3IMYHON
PacTBOPUMOCTBHIO.

[TIpuroroBnenre pacTBOPOB

C ONPEAETIEHHON MacCOBOU HOJIEN
PacTBOPEHHOI'O BELIECTBA.
Ilpaxmuueckas paboma

No 5. [IpuroroBieHue pacTBOpoB

C OIPEICIIEHHON MACCOBOM J10JIEH
PacTBOPEHHOI'O BELIECTBA.

XMMHUYECKUE CBOKMCTBA BOJIBI, €€ POJIb KaK
PacTBOPUTEIIS B MPUPOJIHBIX MpOIIeCccax.
CocTaBisATh ypaBHEHUS] XUMHUECKUX
PEAKLHMI C y4aCTUEM BOJBI.

OOBACHATH CYIIHOCTh IKOJIOTMYECKUX
npo0sIeM, CBA3aHHBIX C 3arPA3HEHUEM
IPUPOIHBIX BO/I, CIIOCOOBI OYMCTKU BOJIbI
OT MPUMECEN, MEPBI IO OXPAHE BOJT

OT 3arpsi3HEHUS.

[InanupoBaTh M OCYIIECTBIISATH

Ha MPAKTUKE XUMUUYECKHUE
AKCIIEPUMEHTBHI, TPOBOIUTH HAOTIOCHUS,
JIeaTh BBIBOJIBI 110 PE3yJIbTaTaM
HKCHEPUMEHTA MIPU MTPOBEAECHUU
71a00paTOPHBIX OIMBITOB U MPAKTUYECKOU
paboTHI.

CrnenoBarth npaBuaaM O€30MacHOM
paboThI B 1a0OPATOPUH MPU
UCIIOJIb30BaHUU XUMHUYECKOM MOCYbI U
000pyI0BaHUAI.

[IpoBOUTH BEIYUCIICHUS C TPUMEHEHUEM
MOHSTHUS «MaccoBasi 10J1s BEIIeCTBa

B PacTBOpPE».

BricTpauBath pa3BEpHYThIC TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha nH(OpMaIHIO U3 yUYeOHUKA U
CIIPABOYHBIX MAaTE€pUaIOB, TPAMOTHO
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Buiuucnenus:
C UCIIOJIb30BAHUEM MMOHATHS «MaCCOBAA
JIOJIs1 BELIECTBA B PACTBOPE»

MCTIOJIb30BATh U3YUYECHHBIN MOHATUNHBIN
arnmapar Kypca XUMUuu

2.4

OCHOBHBIE KJIACChI
HEOPTaHMYCCKHUX
COEIMHEHUN

11

Knaccudukanms HeopraHmueckux
coequHennit. Oxcuapl. Knaccudukanus
OKCHJIOB: C0JIe00pa3ytolie (OCHOBHBIE,
KHCIJIOTHBIE, aM(OTEepHBIE) U
HecoJeoOpa3yromue. Homenknarypa
okcuoB. duznueckne 1 XUMUYECKUE

CBOMCTBA OKCHJIOB. [lonyueHune okcuaos.
OcHoBanwus. Knaccudukanms ocHOBaHMIA:

IETOYN U HEPACTBOPUMBIE OCHOBAHHSI.
Homenknarypa ocHoBanui. @usnyeckue
1 XUMHUYECKHE CBOMCTBA OCHOBAHMH.
[Tosrydenne oCHOBaHUM.

Kucnotsl. Knaccudukaius Kucior.
Howmenknarypa kucnor. Ouznueckue

Y XUMHUYECKHE CBOMCTBA KUCIIOT. Psin
aktuBHOCTH MeTaiuioB H.H. bekerosa.
IlonydeHnue KHUCIIOT.

Conu. HomeHknatypa conei.
DOU3NYECKUE U XUMUYECKHE CBOMCTBA
conen. [Tonyuenne comei.
I'eneTnyeckas CBA3b MEK Y KJaccamu
HEOPTaHWYECKUX COCITMHCHUU.
Xumuueckuii IKCnepumenm:
Llemoncmpayuu:

Knaccudunupoats nzydaemole
BEILECTBA 10 COCTABY U CBOMCTBAM.
CocransaTb GOpMyIIbl OKCHJIOB, KUCIIOT,
OCHOBaHMH, COJICH U Ha3bIBaTh UX

10 MEKTyHapOJHOW HOMEHKIIATYPE.
[Iporno3upoBaTh CBOMCTBA BEIIECTB

Ha OCHOBE OOIIMX XMMHUYECKHX CBOMCTB
U3YYEHHBIX KJIACCOB/TPYII BELIECTB,

K KOTOPBIM OHH OTHOCSITCSI.

CocTaBisATh MOJIEKYJISIPHBIEC YPABHEHUS
pEeaKLUMM, UIUTIOCTPUPYOLIHUX
XUMUYECKUE CBOMCTBA U CIIOCOOBI
NOJIy4EHMSI BELIECTB U3YUCHHBIX
KJIACCOB/TPYIIII, & TAKXKE
NOJITBEPKIAIOIIUX TEHETHYECKYIO
B3aMMOCBSI3b MEXy HUMHU.
[Tpon3BOANTH BEIYUCICHUS

110 YPABHEHUSM XUMUYECKUX PEAKLIUN.
[1nanupoBaTh M OCYLIECTBIATH

Ha NPAKTUKE XUMUYECKHE
AKCIIEPUMEHTBHI, TPOBOUTH HAOIIOACHUS,
JieNaTh BBIBOJBI 110 PE3YJIbTATAM
AKCIIEPUMEHTA ITPU IPOBEICHUH
71a00paTOPHBIX OMBITOB U MPAKTUYECKUX
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OO0pa31pl HEOPraHMYECKUX BEIIECTB
Pa3IMYHBIX KIJIACCOB.

OMNBITHI, WIUTFOCTPUPYIOIINE XUMUUECKUE
CBOMCTBA KJIACCOB HEOPTraHUYECKUX
BEILIECTB.

JlabopamopHvie onvimol

Onpenenenue pacTBOPOB KUCIOT U
1IeJI04Y€el C TOMOIIBIO HHANKATOPOB.
N3ydenne B3auMOIEUCTBUS KUCIIOT

C METAJJIaMHU, PEAKIUNA HEUTpATU3ALINH.
B3anmoneiicTBre pacTBOpa CEpHON
KUCIOTHI ¢ okcuaoMm meau (I1).
ITomyyeHne HepacTBOPUMBIX OCHOBAHUM.
BrITecHEeHHE 0JJHOTO METaJIa APYTUM
U3 pacTBOpPA COJH.

IIpakmuueckas paboma

Ne 6. Pemenue skciepuMeHTAIBHBIX
3a/1a4 1o teMe «BaxkHenImme Kiacchl
HEOPTaHUYECKUX COCAUHEHUI.
Buviuucnenus:

110 YPaBHEHUSAM XUMUYECKOW PEaAKIUU:
KOJIMYECTBA BEIECTBA, 00bEMA, MACCHI
110 U3BECTHOMY KOJIMYECTBY BELIECTBA,
00BbEMY, Macce peareHTOB WIN
MPOJYKTOB PEaAKIINHU

pabor.

Crnenosath mpaBuiiam 0€30MaCHOM
paboThI B 1abopaTopuu

IIPU UCII0JIb30BAaHUU XUMUYECKOM
MIOCY/IbI U 000PYTOBAHMSI.
BricTpanBath pa3zBEpHYTHIC TUCHMEHHBIC
Y YCTHBIE OTBETHI C OITOPOU

Ha uHGOPMAITUIO U3 YUCOHHUKA U
CIIPaBOYHBIX MAaTE€pPUAJIOB, IPAMOTHO
VCIIOJIb30BAaTh N3yYECHHBIM TOHATUWHBIN
anmapar Kypca XuMuu

Hroro no pazueny:

30
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Pa3nea 3. Ilepuoanyeckuii 3axkon u [lepuoauyeckas cucrema xumudeckux 3jiementoB JI. U. MengeneeBa. Ctpoenue
aToMOB. XHMHYecKas CBA3b. OKNCIUTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIINHU

3.1 | Ilepuoauueckuii
3aKOH U
[Tepnognueckas
cucreMa
XUMHYECKHUX
3JIEMEHTOB

Crpoenne atoma

J1. 1. Menneneena.

7

[IepBble MOMBITKU KIacCUDUKAITUN
XUMHUUYECKUX 3J1eMeHTOB. [loHsTHE

O rpynmnax CXOJHBIX 3JIEMEHTOB
(111eJI0YHBIE U IIEII0YHO3EMENbHBIC
MeETaJlIbl, TAJIOT€Hbl, UHEPTHBIE Ta3bl).
DneMeHThI, KOTOpble 00pa3yIoT
aM(pOTEpHBIC OKCUIBI U TUAPOKCHUIBI.
[Teprnonnueckuii 3akoH. [leprnonnueckas
CHUCTEMa XUMHUYECKUX AJIIEMEHTOB

J.N. MenaeneeBa. KoporkonepuoHas u
JUTMHHOTIEpUOAHAST (POPMBI
[Teproauyeckoil CUCTEMbl XUMHUYECKUX
anemenToB [[.M. Menneneena. [leproabl
Y rpynnbl. PU3NYECKUN CMBICI
MOPSAKOBOI0 HOMEpPa, HOMEPOB MEePUoIa
Y TPYIIIBI AJIEMEHTA.

Ctpoenue atoMoB. COCTaB aTOMHBIX
snaep. M3otonbl. DnekTpoHbl. CTpoeHue
AIIEKTPOHHBIX 000JI0UYEK aTOMOB MEPBHIX
20 XMMHUYECKUX 3JIEMEHTOB
ITeprnoanuueckoi CHCTEMBI

J .. MenneneeBa. XapakTepucTUKa
XUMHUYECKOTO AJIEMEHTa

IO €T0 NOJIOKEeHUIO B [leproanueckoit
cucreme JI.1. Menpaeneena.
3aKOHOMEPHOCTY U3MEHEHUS painyca

PackppIBaTh CMBICI NEPUOTUUECKOTO
3aKOHa.

OnuckIBaTh CTPOEHUE TAOIULIBI
«Ilepuonueckas cuicteMa XUMHYECKHUX
aniemeHTOB J[.M. MennaeneeBay.
MoaenupoBaTh CTPOEHUE aTOMA,
OHEPreTUYECKUX YPOBHEU U ITOyPOBHEN
IIPY MOMOIIH PUCYHKOB, JIEKTPOHHBIX
KOH(MUTYpalUii U 3JEKTPOHHO-
rpaduyeckux Gopmy.

[TosicHATH (hU3UYECKUI CMBICIT
MOPSAAKOBOIO HOMEPA, HOMEPOB IIEpUOIa
Y TPYNIIBI 2JIEMEHTA.

XapakTepu3oBaTh XUMUYECKUE JIIEMEHTBI
MEPBBIX TPEX MEPUOJIOB, KAJIAM, KAJIbLIUH
Y UX COCIMHEHUS MO MOJIOKEHUIO

B [Iepnoanueckon cucreme

JI.1. MeHnpaeneena.

OOBACHATH 00IIIME 3aKOHOMEPHOCTH

B U3MEHECHUU CBOVMCTB XUMUYECKUX
AJIEMEHTOB (U3MEHEHHUE PaInyCOB
aTOMOB, JIEKTPOOTPULIATEIBHOCTH,
BAJICHTHOCTH) U UX COCAUHEHUM

B IIPE/IeNIaxX MaJbIX NEPHUOJIOB U TTIaBHBIX
MNOATPYHII C YYETOM CTPOEHUS UX
aTOMOB;
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aTOMOB XMMUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETALTUYECKUX
CBOWCTB I10 TpyIIiaM U IIepUoiaMm.
3nauenue [lepuoauueckoro 3akoHa u
ITeproAMYECKOM CUCTEMBI XUMUYECKUX
AJIEMEHTOB JJIs1 PA3BUTUSL HAYKHU U
npaktuku. .M. Mennenees — y4éHbli U
TpaXIaHUH.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

B3aumopnericTBre TMAPOKCH 1A ITUHKA

C pPacTBOPAMU KHUCJIOT U LIEJIOYEH.
MoaenupoBaHue CTpOCHUST MOJIEKYJT
IIPY IIOMOILU PUCYHKOB, MOJIEIIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (OPMYIL.
Tabnuna «llepuonnueckas cucrema
XUMHYECKUX IJIEMEHTOB

JI.1. MeHneneeBay.

JlabopamopHvie onvimol

O3HakomIIeHHE C 00pa3aMu METAJIJIOB U
HEMETAJJIOB

VYyacTBOBaTh B COBMECTHOI padboTe

B IIap€ WJIM IpyIIIE.

BricTpanBath pa3BEpHYTHIE TUCBMEHHBIE
Y YCTHBIE OTBETHI C OITOPOU

Ha HH(OpPMaLIKIO U3 YU4EeOHUKA U IPYTHX
UCTOYHHUKOB, B TOM uncie MHTepHeTa

3.2

XHUMHUYECKasl CBA3b.
OKuCIUTENHLHO-
BOCCTAaHOBHUTEILHBIE
peakiuu

Xumudeckas cBsa3b. KoBaneHnTHas
(momnsipHast ¥ HEMOJIIPHAs) CBA3b.
DIEeKTPOOTPUIIATETLHOCTh XUMUUECKUX
snemenToB. MonHas cBsa3b. CTeneHb
okuciaeHuss. OKUCINTEIBLHO-
BOCCTAHOBUTEIbHBIE peakiuu. [Iponecchl

PackppiBaTh CMBICT N3y4aEMbIX TTOHATHH.
OnpenensaTe BUI XUMAYECKOW CBSI3U

B COCIMHCHHUU.

MoaennpoBaTh CTPOCHUE MOJIEKYJT

IIpY IIOMOILM PUCYHKOB, MOJEJIEH,
AIIEKTPOHHBIX ¥ CTPYKTYPHBIX (OPMYII.
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OKHCJIEHUS] U BOCCTAHOBJICHHUS.
OKHUCIUTENN U BOCCTAHOBUTEIIH.
XUMUYECKUHN DIKCIIEPUMEHT: U3YUYEHUE
00pa31oB BEIIECTB METAJUIOB U
HEMETaJIJIOB, B3aUMOJCHCTBUEC
TUIPOKCH/IA [IMHKA C pAaCTBOPaMU KUCIIOT
Y LIEJI0YEN, TPOBEICHUE OIBITOB,
WJUTIOCTPUPYIOLIUX TPUMEPBI
OKHUCJIUTENbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiuu
Pa3JIOKEHUSI, COCTUHECHMUS ).
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OMNBITHI, WUTIOCTPUPYIOIIUE MPUMEPHI
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuu
Pa3JI0KEHUSI, COEAMHEHUS )

Hcnonbs30BaTh XUMAYECKYHO CUMBOJIMKY
11 COCTaBJIEHUs (POPMYJI BEILIECTB,
AJIEKTPOHHOIO OajlaHCa peaKlni.
Ornpenenarb CTENeHb OKUCIEHUS ATOMOB
XUMHUYECKUX 3JIEMEHTOB 110 (popMysIam u
COCTaBIATH (OPMYJIbI OMHAPHBIX
COEIMHEHMM 110 CTENIEHU OKUCIICHUS
aTOMOB XMMHUYECKHX 3JIEMEHTOB.
Onpenenars OKUCIUTENb U
BOCCTAHOBUTENB. PaccTaBisITh

KO3 PUIUEHTHI B CXEMax MPOCTHIX
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakumii METOOM JIEKTPOHHOTO
Oananca.

HabnronaTe XMMHUYECKHUE OTIBITHI

110 TUTaHY, AHAJIM3UPOBATH U JENaTh
BBIBO/IBI.

Ucnonw3oBate UKT nis co3manus
MOJIEJIEeH, MOATOTOBKU TPE3EHTALINH,
JOKJIA/I0B IO TEME.

BricTpauBaTh pa3BEpHyThIE IMCbMEHHBIE
Y YCTHBIE OTBETHI C OMOPO Ha
uH(pOpMaIUIO U3 YUeOHHUKA U IPYTUX
MCTOYHUKOB, B TOM unciie luTepHera

Wroro 1o pazaeny 15
PeszepBHOE Bpems 3
OBIIEE UMCJIO YACOB 68
[1O0 ITPOI'PAMME

28



KanennapHo-reMaTndeckoe IIaHMPOBaHUe « XMMHUS»

8 kiaccwl
Ne Tema 3ausiTust 8A 8b 8B 8C 8y DJIeKTPOHHBbIE U (PPOBHIE
o0pa3oBaTe/ibHbIE pecypchl
Pa3neu 1. [lepBoHayaibHbIe XUMUYECKHE MOHATHSI
1 | Beoasblii mHCTpyKTaX 1mo Th B kaOuHETe XHMHH. 03.09 | 02.09 | 02.09 | 03.09 | 02.09
[Ipenmer xumun. Pons XuMuM B )KU3HU desioBeka. Tena Bubmiorexa LHIOK
: ' https://m.edsoo.ru/ff0d210c
1 BEIISCTBa
2 | Ilonarue o MeToaax IMO3HAHUSA B XUMHUHU 04.09 | 03.09 | 06.09 | 05.09 | 04.09 bu6mmoreka [IOK
https://m.edsoo.ru/ff0d227e
3 | IIpakTrueckas ta Ne 1 «IlIpaBu TBI B 10.09 | 09.09 | 09.09 | 10.09 | 09.09
JIapGaoparoi)Cmi lefglx?é;ij 06pame1€12;1 : ?IE{%?)?)ZTOPHHM bubmnorexa [IOK
https://m.edsoo.ru/ff0d23dc
000py/1I0BaHHEM
4 | Yucteie BemectBa M cmecu. CrocoObr pazgenenus | 11.09 | 10.09 | 13.09 | 12.09 | 11.09 bubnuoreka [JOK
cMecei https://m.edsoo.ru/ff0d26ca
5 | Ilpaktuueckas pabora Ne 2 «Pasznenenue cmeceit (ma | 17.09 | 16.09 | 16.09 | 17.09 | 16.09 | BubGmuoreka IIOK
pUMepe OYMCTKU TTOBAPEHHOU COIM)» https://m.edsoo.ru/ff0d28c8
6 | ATOMBI B MOJIEKYJIbI 18.09 | 17.09 | 20.09 | 19.09 | 18.09 | Bubmmoreka [{IOK
https://m.edsoo.ru/ff0d2a6¢c
7 | Xumuueckue DJIEMEHTEI. 3Haku (cumBombr) | 24.09 | 23.09 | 23.09 | 24.09 | 23.09 | BubGmuoreka IIOK
XUMHUYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 | IIpocThie u croKHBIE BElIecTBa 25.09 | 24.09 | 27.09 | 26.09 | 25.09 bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2a6¢c
9 | ATOMHO-MOJIEKYJIIPHOE yUCHHE 01.10 | 30.09 | 30.09 | 01.10 | 30.09 | bubmuoreka LIOK
https://m.edsoo.ru/ff0d2d50
10 | 3akOH ITOCTOSHCTBA COCTAaBA BEIIECTB. X UMHUYECCKAs 02.10 | 01.10 | 04.10 | 03.10 | 02.10
¢dopMyita. BaJJeHTHOCTh aTOMOB XUMHUYIECKUX bubmorexa [IOK
) https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
11 | OrHocutenvHas aromHass Macca. OrtHocurenbHas | 15.10 | 14.10 | 14.10 | 15.10 | 14.10 | Bubmuoreka IIOK
MOJIEKYJIIpHas Macca https://m.edsoo.ru/ff0d323c
12 | MaccoBas J0Jisi XMHMHYECKOTO DJIEMEHTA B COSAMHEHUH 16.10 | 15.10 | 18.10 | 17.10 | 16.10 bu6mmoreka [IOK
https://m.edsoo.ru/ff0d350c
13 | KonrmuectBo BemectBa. Monb. MossipHasi Macca 2210 | 21.10 | 21.10 | 22.10 | 21.10 bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5230
14 | ®Ousnueckne W XuUMUYeckue sBIeHHMSA. Xumudeckas | 23.10 | 22,10 | 25.10 | 24.10 | 23.10 but6mmoreka [IOK
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peakuus https://m.edsoo.ru/ff0d37fa

15 |Illpusnakm wu ycioBus mporekanus xummdeckux | 29.10 | 28.10 | 28.10 | 29.10 | 28.10 | Bbubmuoreka [JOK
peakiuit https://m.edsoo.ru/ff0d3al6

16 | 3akoH coxpaHeHuss wmacchl BemectB. Xwumuueckue | 30.10 | 29.10 | 01.11 | 31.10 | 30.10 | Bubmuoreka IIOK
YpaBHEHUS https://m.edsoo.ru/ff0d3b88

17 | Beumcnenuss  konmdecTBa, Macchl  BemiectBa mo | 05.11 | 04.11 | 04.11 | 05.11 | 04.11 | Bubnuoreka [JOK
YPaBHEHUAM XUMHUYECKUX PEAKIIUN https://m.edsoo.ru/ff0d5708

18 | Kimaccudukanus xumudeckux peaknuid (coemmuenws, | 06.11 | 05.11 | 08.11 | 07.11 | 06.11 | Bubmuoreka [JOK
pasNoKeHUs, 3aMeICHUs, OOMEHA) https://m.edsoo.ru/ff0d3f34

19 | O0oOmEeHne U cucTeEMAaTU3aMS 3HAHUIA 12.11 | 1111 | 1111 | 1211 | 11.11 bu6mmoreka [IOK
https://m.edsoo.ru/ff0d40c4

20 | Koutponphast pabora Nel mo Teme «BemectBa u | 13.11 | 12.11 | 15.11 | 1411 | 13.11 | Bubauoreka I[IOK
XUMUYECKHUE PEAKLIUI https://m.edsoo.ru/ff0d4290

Pa3jnen 2. BaxkHelinue npeacTaBuTe/ M HEOPraHMYECKUX BelleCTB

21 | Bo3agyx — cmech ra3zoB. CocraB Bo3ayxa. Kucinopoq — | 26.11 | 25.11 | 25.11 | 26.11 | 25.11 | Bubauoreka [IOK
AJIEMEHT | MPOCTOoE BemecTBO. O30H https://m.edsoo.ru/ff0d448e

22 | Om3nyeckne W XHMHUYECKHE CBoiWcTBa kucioponma | 27.11 | 26.11 | 29.11 | 28.11 | 27.11 | Bubamnoreka I[JOK
(peakuuu okucneHus, ropenue). [lonsitue o0 okcuaax https://m.edsoo.ru/ff0d4614

23 | CrocoObl monydenust kuciaopojma B jaboparopum u | 03.12 | 02.12 | 02.12 | 03.12 | 02.12 | Bubauoreka I[IOK
IIPOMBILIIEHHOCTH. [[pumMenenune kucinopoaa https://m.edsoo.ru/ff0d497a

24 "Tl":;;g)l:;ﬁn?{%)g(eoﬁ XHMH;;:;(ISGI/IH If;akunn,a Ig(())l_{;{THe (;I 04.12 | 03.12 | 06.12 | 05.12 | 04.12 BuGmorexa LIOK
’ https://m.edsoo.ru/ff0d4790

SHJIOTEPMHUYECKHUX PEAKIIUSIX

25 | TorumBo (HedTh, yromp u MeraH). 3arpssHenue | 10.12 | 09.12 | 09.12 | 10.12 | 09.12 | Bubamoreka ITOK
BO3/yXa, CIIOCOOBI €0 MPEA0TBPAILCHHS https://m.edsoo.ru/ff0d4c4a

26 | Ilpaktuyeckas pabora Ne 3 mo Teme «llomyuenwe m | 11.12 | 10.12 | 13.12 | 12.12 | 11.12 | Bbubamoreka [JOK
coOupaHue KUCI0po/ia, U3yUYEeHUE ero CBOMCTBY https://m.edsoo.ru/ff0d4ae2

27 | Bomopon — ameMeHT W mpoctoe  BemectBo. | 17.12 | 16.12 | 16.12 | 17.12 | 16.12 | BuGnuoreka IIOK
Haxoxnenue B mpupone https://m.edsoo.ru/ff0d4dd0

28 | duzuueckue M XMMUYECKHMe CBoWcTBa Bojopoxa. | 18.12 | 17.12 | 20.12 | 19.12 | 18.12 | bubauoreka [JOK
IIpumeHeHue Bogopoaa https://m.edsoo.ru/ff0d4dd0

29 | [ToHsATHE O KUCIOTAX U COMSIX 24.12 | 2312 | 23.12 | 2412 | 23.12 bu6mmoreka [IOK
https://m.edsoo.ru/ff0d50d2

30 | CrocoObl mosydeHus: BOAOPoaa B 1abopaTopuu 2512 | 2412 | 2712 | 26.12 | 25.12 | bubmuoreka LIOK
https://m.edsoo.ru/ff0d4dd0

31 | Ilpaktuueckas padora Ne 4 mo teme «lloiaydyeHue u 08.01 | 13.01 | 10.01 | 09.01 | 08.01 | BubGmmoreka IIOK

coOupaHue BOAOPOJa, U3YUCHHE €0 CBONCTBY

https://m.edsoo.ru/ff0d4f42
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32 | MousipHbIii 00BEM Ta30B. 3aKOH ABOTAIPO 1401 | 1401 | 13.01 | 1401 | 13.01 bubmuoteka [IOK
https://m.edsoo.ru/ff0d542e
33 | Boruncnenus o0béma, xonmyecTBa BemiectBa rasa mo | 15.01 | 20.01 | 17.01 | 16.01 | 15.01 | Bubnuoreka IIOK
€ro U3BECTHOMY KOJIMYECTBY BEILIECTBA HIIK 00BEMY https://m.edsoo.ru/ff0d55a0
34 | Beruuciienusi 00b€MOB ra3oB 1o ypaBHenuto peakmmu | 21.01 | 21.01 | 20.01 | 21.01 | 20.01 | Bubnuoreka [IOK
Ha OCHOBE 3aKOHA 0ObEMHBIX OTHOILIEHUH Ta30B https://m.edsoo.ru/ff0d5708
35 | dusnueckre ¥ XUMHUYECKHUE CBOMCTBA BOJIBI 2201 | 27.01 | 2401 | 23.01 | 22.01 Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0d587a
36 | CocraB ocHoBaHui. [ToHsTHE 00 MHAUKATOPAX 28.01 | 28.01 | 27.01 | 28.01 | 27.01 bu6mmoreka [IOK
https://m.edsoo.ru/ff0d59e2
37 | Bona KaK PacTBOPHUTEITb. Hacepimenueie ul| 29.01 | 03.02 | 31.01 | 30.01 | 29.01 Bubmiorexa LOK
HEHACBHIIIICHHBIC PaCTBOPHI. MaccoBas J10JIsI BEIIECTBA B https://m.edsoo.ru/f0d5hA40
pacTBope
38 | Ilpaktuueckas padora Ne 5 mo teme «llpurorosnenne | 04.02 | 04.02 | 03.02 | 04.02 | 03.02
.. - < bubmuorexa [JOK
pacTBOpOB ¢ OMPEAC/IEHHOH  MaccoBOd  jonei https://m.edsoo.ru/ffod5eba
pPacTBOPEHHOTO BEIICCTBAY
39 | KourponbHass pabora Ne2 mo Tteme «Kucmopon. | 05.02 | 10.02 | 07.02 | 06.02 | 05.02 | Bubuuoreka IIOK
Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 | Oxcuppl: cocTas, Ki1accuuKaIys, HOMEHKIATypa 11.02 | 11.02 | 10.02 | 11.02 | 10.02 bubnuoteka [IOK
https://m.edsoo.ru/ff0d664e
41 | llomyyeHue W XHMHYECKHME CBOWcTBa KucHoTHBIX, | 12.02 | 25.02 | 14.02 | 13.02 | 12.02 | Bubamnoreka IJOK
OCHOBHBIX U aM(OTEPHBIX OKCHUJIOB https://m.edsoo.ru/ff0d664e
42 | OcHOBaHUS: COCTaB, KIacCU(pUKAIN, HOMEHKIIATypa 25.02 | 03.03 | 28.02 | 25.02 | 26.02 | bubmmoreka [IOK
https://m.edsoo.ru/ff0d67ca
43 | [lomyueHne M XUMHUYECKUE CBOMCTBA OCHOBAaHUI 26.02 | 03.03 | 03.03 | 27.02 | 03.03 | bubmmoreka [IOK
https://m.edsoo.ru/ff0d67ca
44 | KucioTel: coCcTaB, KJIacCH(PUKAIUsA, HOMCHKIIATYpa 04.03 | 04.03 | 07.03 | 04.03 | 05.03 | Bbubmmoteka [IOK
https://m.edsoo.ru/ffOdfee2
45 | TlomyueHne U XUMHYECKUE CBOMCTBA KUCIIOT 05.03 | 10.03 | 10.03 | 06.03 | 10.03 | bubGmmoreka [IOK
https://m.edsoo.ru/ff0dfee2
46 | Conu (cpemHue): HOMEHKIATypa, crnocoOwl momyuenus, | 11.03 | 11.03 | 14.03 | 11.03 | 12.03 | BbubGmuoreka IIOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ad9474
47 | IpakTuueckas pabota Ne 6. Pemenne | 12.03 | 17.03 | 17.03 | 13.03 | 17.03
bu6mmoreka [JOK
OKCTEPUMEHTANBHBIX  33/24  TO  Teme «OCHOBHBIE https://m.eds00.ru/00adab7c
KJIaCChl HEOPTaHUYECKUX COSTMHCHUI
48 | I'enernyeckas CBsI3b MEXIy Kiaccamu Heopranmuecknx | 18.03 | 18.03 | 21.03 | 18.03 | 19.03 | Bubmauoreka ITOK

COEIMHEHUN

https://m.edsoo.ru/00ad9a50
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49 | O0o001IIeHrE U cUCTEMATU3ALMs 3HAHUHI 19.03 | 24.03 | 24.03 | 20.03 | 24.03 but6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2
50 | Kontponbnas padora Ne3 mo teme "OcHoBHble kiaccsl | 25.03 | 25.03 | 28.03 | 25.03 | 26.03 | Bubnuoreka [IOK

HEOPraHWYECKUX COeAUHEHNIN"

https://m.edsoo.ru/00ad9ela

Pa3nen 3. Ilepuoanueckuii 3axkon u llepuonnyeckas cucrema xumudeckux 3jiementon /1. U.
MemnpeneeBa. CTpoeHue aToMOB. XMMH4YeCKas CBSI3b. OKHCIUTEIBbHO-BOCCTAHOBUTEIbHbIE PeaKIINU

51 | IlepBeie mombiTkM  Kiaccuukamum  xumuuecknx | 26.03 | 31.03 | 31.03 | 27.03 | 31.03 | Bubamnoreka I[IOK
37eMeHTOB. [loHsATHE O IpyNIax CXOHBIX JIEMEHTOB https://m.edsoo.ru/00ad9ffa
52 | Ilepuonmueckuii 3akoH u Ilepmommueckass cucrema | 01.04 | 01.04 | 04.04 | 01.04 | 02.04 | Bubmmuoreka [JOK
xumuueckux snemeHToB JI. 1. Menneneena https://m.edsoo.ru/00ada52c
53 | Ilepuonbl, rpynmbl, MOATPYTIITHI 02.04 | 14.04 | 14.04 | 03.04 | 14.04 | Bbubnuoreka [IOK
https://m.edsoo.ru/00ada52c
54 | Ctpoenue aromoB. CocTaB aTOMHBIX siep. 30TorbI 15.04 | 15.04 | 18.04 | 15.04 | 16.04 | bubmmoreka JOK
https://m.edsoo.ru/00ada342
55 | CtpoeHne 3JEKTPOHHBIX 000JI0ueKk aTtoMoB 3nemeHToB | 16.04 | 21.04 | 21.04 | 17.04 | 21.04 | Bubmmuoreka [JOK
[Tepuonuueckoii cucremsl J1. 1. Menaeneena https://m.edsoo.ru/00adaébc
56 | XapakTepucTuka XHMHUYECKOro »3jemMeHTa mo ero | 22.04 | 22.04 | 25.04 | 22.04 | 23.04
nonoxennto B Ilepmoamueckoit cucreme JI. W bubmmorexa LHIOK
https://m.edsoo.ru/00ada824
Menpeneesa
57 | Bnauenune [leprommyeckoro 3akoHa s pasBUTHS 23.04 | 28.04 | 28.04 | 24.04 | 28.04 B6morexa LIOK
Hayku u npaktuku. J[. M. MeHneneeB — yu4éHbIN, https://m.eds0o.ru/00adag6e
neaaror u rpakaaHuH
58 | DIeKTpOoOTPUIATEILHOCTD aTOMOB xumudeckux | 29.04 | 29.04 | 02.05 | 29.04 | 30.04 | Bubnmorexa IIOK
JJIEMEHTOB https://m.edsoo.ru/00adaab8
59 | MonHas XUMHYECKas CBS3b 30.04 | 05.05 | 05.05 | 01.05 | 05.05 bubmuoreka [JOK
https://m.edsoo.ru/00adac34
60 | KoBasieHTHas nojsipHast XUMUYECKas CBA3b 06.05 | 06.05 | 09.05 | 06.05 | 07.05 | bubmuorexa LIOK
https://m.edsoo.ru/00adaab8
61 | KoBasieHTHas HETIOJIIPHAsE XUMHUYECKas CBSA3b 07.05 | 12.05 | 12.05 | 08.05 | 12.05 | bubmuoreka LIOK
https://m.edsoo.ru/00adaab9
62 | CreneHb OKHCIICHUS 13.05 | 13.05 | 16.05 | 13.05 | 14.05 bubmuorexa [JOK
https://m.edsoo.ru/00adae28
63 | OxucIUTEeTHLHO-BOCCTAHOBUTEIBHBIE PEAKIIUU 14.05 | 19.05 | 19.05 | 15.05 | 19.05 bu6mmoreka [JOK
https://m.edso0.ru/00adb076
64 | OxkucIUTEIN U BOCCTAHOBUTEIIH 20.05 | 20.05 | 23.05 | 20.05 | 21.05 but6mmoreka [IOK
https://m.edso0.ru/00adb076
65 | Konrponbnas pabora Ned mo teme «Crtpoenue aroma. | 21.05 | 26.05 | 26.05 | 22.05 | 26.05 bubmuoteka [IOK

https://m.edsoo.ru/00adb486
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XUMHYECKAS CBI3b)

66 | O0OoOIIEHNE U cucTeMaTH3alUs 3HAHUN 27.05 | 27.05 | 30.05 | 27.05 | 28.05 bu6mmoreka [IOK
https://m.edsoo.ru/00adb33c
67 | O0OoOIIEHNE U cucTeMaTH3alUs 3HAaHUI 28.05 29.05 bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2
68 | O0oOIIEHNEe U cucTeMaTU3alMs 3HAHUN bu6mmoreka [IOK

https://m.edsoo.ru/ff0d61c6
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