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denepanpHas pabodast mporpaMma 1mo yaeoOHomy npeameTy «Xumus» (0a30BbIi
ypOBEHb) (TIpenMeTHast 001acTh « ECTECTBEeHHO-HAYUYHBIE PEIMETHI») BKIIFOYACT
MOSICHUTENBHYIO 3aITUCKY, COIEp)KaHne 00yUCHUS, INTAHUPYEMbIC PE3YJIbTaThl OCBOCHUS
POrpaMMBbl 110 XUMUU, TEMATHUECKOE TIIaHUPOBAHUE.
[TosicHuTenpbHast 3amuMcka OTpakaeT OOIMe UEeTd W 3aJaud W3Y4YeHUS XHUMHH,

XapaKTEPUCTUKY TICUXOJOTUUECKUX TMPEANOChUIOK K €€ H3YUYEeHHIO OOyYarollUMMCH,
MECTO B CTPYKType y4eOHOro IjlaHa, a TakKe TMOIXOJbl K OTOOpY COAep)aHus,
K OIpeJeICHUIO TUTAHUPYEMBIX PE3yIbTaTOB.

Conepxanue oOydeHUsS pacKpbIBaeT COJIEp)KaTelIbHBIC JUHUU, KOTOPHIC
MpeaIaratoTes I 00s13aTeILHOTO U3YYCHHUS B KaXJIOM Kjlacce Ha YPOBHE OCHOBHOTO
oO1ero oOpazoBaHusl.

[InanupyeMbie pe3ysibTaThl OCBOCHHUS MPOTPAaMMbl TI0 XHMHH BKIIOUYAIOT
JUYHOCTHBIC, METalpeJIMETHBIC pe3yJIbTaThl 3a BECh MEPHOJ OOy4YeHHs Ha YpPOBHE
OCHOBHOTO 00IIIero 00pa3oBaHUs, a TAKXKE MPEAMETHBIC HOCTHKCHHUS 00YyUaroIerocs
3a KaXblil To7] 00y4YeHUs.

IMNOACHUTEJIBHASA 3AIIMCKA

[IporpaMmmMa o XMMUU Ha YPOBHE OCHOBHOT'O OOILETO OOpa30oBaHUS COCTABIIECHA
Ha OCHOBE TpeOOBaHMH K pe3ysibTaTaM OCBOECHHMS OCHOBHOM 0Opa3oBaTesbHOM
porpaMMbl  OCHOBHOTO o00miero oOpasoBanusi, npexacraBieHHbix B OI'OC OOO,
a Takke Ha OCHOBe (enepaiabHON pabouel mporpamMmbl BOCIHUTAaHUS M C YUYETOM
KOHLEMLMKA TpenoAaBaHus y4eOHOro mnpeaMera «XuMus» B 00pa3oBaTENbHBIX
oprannsauuax Poccuiickont @enepanun.

[Iporpamma no xumuu pa3paboTaHa C UEIbI0 OKa3aHUS METOJWYECKON MOMOUIH
YUHTEIO B CO3/IaHUH padoueil MporpamMmsl 1o y4eOHOMY MPEAMETY.

[IporpamMma 1o XuMuu Ja€T NPEACTABICHUE O LIEJsAX, 00Iel CTpaTeruu 00y4YeHus,
BOCIIUTAaHUS W  pa3BUTHS  OOydarOImMXCAd CpPEACTBAMU  y4eOHOTro IMpeaMeTa,
yCTaHaBJIMBAaET  O0s3aTelIbHOE  MPEIMETHOE  COJAEpX aHue,  MpedyCMaTpUBAET
pacnpezesieHue ero 1o Kiaccam U CTPYKTYpUPOBaHUE I10 pa3ziesiaM U TEMaM IIPOTrpaMMBI
N0 XUMHUH, ONpeNensieT KOJIMYECTBEHHbIE M KAYECTBEHHbBIE XapaKTEPUCTHKU
COJIEp)KaHMsl, PEKOMEHJIYEMYIO TIOCIEAOBATEIbHOCTh HU3YYEHUS XUMHH C Y4ETOM
MEXMPEAMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM y4eOHOro mpoliecca,
BO3PACTHBIX OCOOEHHOCTEM O00ydYarolmuxcsi, ONpeaensieT BO3MOXKHOCTH IpeIMeTa
JUIS. peayin3allii TpeOOBAHUM K pe3yJibTaTaM OCBOCHHUS OCHOBHOM 0Opa3oBaTeIbHOMN
mporpaMMbl Ha YpPOBHE OCHOBHOTO 00mero oOpa3oBaHHs, a Takxke TpeOOBaHMIA
K pe3yibTaTaM OOyuYeHHs XMMHUU Ha YPOBHE LieJied M3y4eHMs MpeaMeTa U OCHOBHBIX
BUJIOB y4e€OHO-TTO3HABATEIBHOMN JEATEIBHOCTH 00YyYaroIIerocs M0 OCBOEHUIO YU4EOHOTO
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
oOydJaronmmxcsi,  HaBBIKOB  HMX  CaMOCTOSTEIIbHOW  yd4eOHOW  JIeITebHOCTH,
DKCIIEPUMEHTAJILHBIX M HMCCJIEOBATEIbCKUX  yMEHUH,  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 (pOpMHUPOBAHNY €CTECTBEHHOHAYYHOU IPaMOTHOCTH O0YYaIOIIUXCS;

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

JlanHple HampaBlieHHs B OOYYEHMM XHUMHH OOECHEYMBAIOTCS CHEUU(DUKOM
coJiep>KaHusl y4eOHOTro peAMETa, KOTOPBIM SBIISAETCS MEJarornuyecku alalTHPOBAHHBIM
OoTpakeHueM 0a30BOM HAYKM XUMUU Ha OTIPE/ICTIEHHOM 3Tarie €€ pa3BUTHUS.

Kypc xumuu Ha ypoBHE OCHOBHOrO o0OIIero o00pa30BaHHUs OPUEHTHUPOBAH
HAa OCBOCHHE OOYYArONIMMUCS CHUCTEMbl TEPBOHAYAIBHBIX TOHSITHM XUMHH, OCHOB
HEOPTaHUYECKOM XUMHUHU U HEKOTOPBIX OTJEIbHBIX 3HAUMMBIX MOHSATUNA OPraHUYECKOU
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 OPTaHU30BaHbI TO MPHUHIMIY TOCIEIO0BATEIHHOTO
Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUUECKUX MPEACTABICHUN PA3HOTO YPOBHSI:

ATOMHOMOJIEKYJISIPHOTO YUYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

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

YYEHHUS O CTPOCHUU aTOMa U XUMUYECKOU CBA3H;

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
BO3MO>XXHOCTEN MPAKTUUECKOTO MTPUMEHEHUS U MOJTYUYEHUS U3y4aeMbIX BEIIECTB.
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OcBoeHune mporpaMMbl IO XUMHH CIIOCOOCTBYET (DOPMUPOBAHHIO MPEACTABICHUS
O XUMHMYECKOW COCTAaBIISIOIIEH HAy4YHOM KapTUHBI MUpa B JIOTMKE €€ CUCTEMHOM
MIPUPOJIbI, IEHHOCTHOTO OTHOIIEHUS! K HAYYHOMY 3HAHUIO M METOJIaM IO3HAHUS B HAYKE.
N3ydeHne XuMuu IPOUCXOUT C MPUBJICUCHUEM 3HAHUM U3 paHee U3yUYCHHBIX YUEOHBIX
npeaMeToB: «Okpyxkarommii Mupy», «buonorus. 5—7 knaccel» u «Pusmnka. 7 Kiacey.

[Ipy u3yuyeHUM XUMHUU MPOUCXOIUT (HOPMUPOBAHME 3HAHUM OCHOB XHMHYECKOM
HAayKM Kak O0O0JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKON EATeIIbHOCTH
YyelloBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyJIbTYphl. 3ajada y4eOHOro
peaMeTa COCTOMT B (POPMUPOBAHUU CUCTEMBI XMUMHUYECKHX 3HAHUNA — BAKHEUIIIUX
(bakToB, MOHATHUM, 3aKOHOB M TEOPETUYECKUX IMOJIOKEHUHN, JOCTYIHBIX 0000IEeHUN
MHUPOBO33PEHUYECKOT0 XapaKTepa, si3blka HayKW, B MPUOOIICHUU K HAYYHBIM METOJaM
MO3HAHUS TIPU H3YYCHWH BEIIECTB W XHMHYECKUX peaknuii, B (QopMupoBaHUU
U Pa3BUTHM TO3HABATEJIbHBIX YMEHUN W MX NMPUMEHEHUH B Y4EOHO-TIO3HABATEIbHOMN
U y4eOHO-UCCIIEIOBATEIbCKOM  JIEATEIbHOCTH, OCBOCHMHM NpaBWJI 0€30MacHOro
oOpaIleHus ¢ BEIIeCTBaMU B TOBCEAHEBHOM JKU3HHU.

[Ipu wm3yyeHUM XUMUU Ha YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUsI BaXXHOE
3HauYEHUE MPUOOPENH TaKHE 111, KaK:

dbopmupoBaHue MHTEIJIEKTYJIbHO pa3BUTON JUYHOCTH, TOTOBOM
K C€aM000pa30BaHHIO, COTPYAHHYECTBY, CAMOCTOATEIbHOMY TMPUHATHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSIM KU3HU;

HaAIMPaBJICHHOCTh OOYYEHMsS] Ha CHCTEMATHYECKOe MPUOOIICHHE OOyYaronuxcs
K CaMOCTOSITEJIbHOW TMO3HABATEIBHON NEATEIbHOCTH, HAyYHBIM METOJIaM IO3HAHUS,
(GhOpMUPYIONTUM MOTHBAIIMIO M Pa3BUTHE CIIOCOOHOCTEH K XMMUHU;

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

dbopmupoBaHre o0me (yHKIIMOHATLHON M €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH,
B TOM YHUCJIE YMEHUN OOBSICHITH U OLICHUBATH SIBJICHUS OKPY’KAIOIIET0 MUPA, UCTIOJIb3YS
3HAHUS W OMNBIT, MOJYYECHHBIE MPU U3YUYEHUH XUMHH, NMPUMEHSATHh UX NPHU PELICHUH
po0sIeM B TOBCEAHEBHOM JKU3HU U TPYAOBOU JEATEIHLHOCTH;

dbopmupoBaHre y OOydYaromMXCsi TYMaHUCTUYECKUX OTHOIICHUH, TMOHUMAaHUs
[IEHHOCTH XUMHUYECKUX 3HAHUU I BBIPAOOTKH HKOJOTHYECKU II€JIeCO00pa3HOTro
MOBEJICHUS B OBITY U TPYJOBOM JIEITEIHHOCTH B LIEJSAX COXPAHEHUSI CBOETO 370POBbS U
OKpYXarouer MPUPOTHON CPEb;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO, CIOCOOHOCTEM K  CaMOKOHTPOJIIO
¥ CAaMOBOCTIMTAHUIO HA OCHOBE YCBOCHHS O0IIEUEIOBEUECKUX IEHHOCTEH, 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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Jlia Kaxa0ro Kiacca NpeayCMOTPEHO pe3epBHOE yueOHOE BpeMs, KOTOPOE MOKET
OBITh UCMOJB30BAHO YYACTHUKAMH 00pa30BaTEIbHOIO Ipoliecca B LEeJIsIX POpMUPOBAHUS
BapUATHUBHOMN COCTABJISIONICH cofep kaHusl KOHKPETHOM paboueit mporpaMmsl. [1pu aTom
oOs3aTenbHas (MHBapUWAHTHAs) 4YacTh COJACPXKAHUS TMPEaMEeTa, YCTAaHOBJICHHAS
npUMeEpHON pabouelt mporpaMmoit, U BpeMs, OTBOJAUMOE Ha €€ U3y4eHUE, TOKHbI ObITh
COXPAaHEHBI ITOTHOCTBIO.
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COAEPKXAHUE OBYYEHUA

8 KJIACC

IlepBoHaYabHbIE XUMHYECKHE OHSATHS

[Ipenmer xumun. Posib XuMHM B )KU3HU YEJIOBEKA. XUMUS B CUCTEME HayK. Tena u
BeniecTBa. usznueckre CBOMCTBA BEIIECTB. ATrperaTHoe CoCTosHue BemecTs. [lonsTre
0 MeToAax MO3HaHWsA B XuMUHU. YucTeie BemecTBa u cMecu. CrocoObl pas3ieieHus
cMmecei.

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE dJIeMEHThI. CHMBOJIbI XUMUYECKUX 3JIEMEHTOB.
IIpocThlie U CI0XKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas ¢dopmysa. BaleHTHOCTP aTOMOB XUMHUYECKHX D3JIEMEHTOB. 3aKOH
MMOCTOSIHCTBA cocTaBa BenlecTB. OTHOcUTEIbHAsA aToMHas Macca. OTHoOcUTENIbHAas
MOJIEKyJIsipHasg Macca. MaccoBasi 10J1sl XUMHYECKOTO 3JIEMEHTA B COCIMHECHUH.

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
COXpaHEHHS MacChl BEIIECTB. XUMHYECKHE ypaBHEeHHs. Knaccudukamus XMMUYECKUX
peakiui (CoeMHEHUs, Pa3JIOKEHHUsI, 3aMEILCHMs], OOMEHA).

Xumuueckuil IKCHEPUMEHM

3HAaKOMCTBO C XHMHUYECKOW MOCYJOW, MpaBWiaMd pabOThl B JIaOOpaTOpuu U
npuémMamMu oO0pallieHuss ¢ J1abopaTOpHBIM OO0OpPYJOBAaHUEM, H3yYEHHE M OIHUCAHUE
bu3MYecKuX CBOMCTB 00pa3IlOB HEOPTaHUYECKHX BEIECTB, HaOMIONeHNE (PU3NIECKUX
(maBJeHWE BOCKa, TasHUE Jba, pacTUpaHHUe caxapa B CTYIKE, KUTICHUE U KOHICHCAITHSI
BOAbI) M XUMHYECKUX (TOpEeHHE CBeYM, TMPOKAIMBAHHE MEIHOM MPOBOJIOKH,
B3aMMOJICHCTBUE MeJla C KUCIJIOTOM) SIBICHUN, HAOIIOICHHE M ONHUCAaHUE MPU3HAKOB
NPOTEKaHUS XMMUYECKHX peakluil (pas3iokeHue caxapa, B3aUMOJEHCTBUE CEPHOMN
KHUCIIOTBI C XJIopugaoM Oapus, paznoxenue ruapokcuna meau (II) mpu HarpeBanuw,
B3aUMOJIECTBHE *kee3a ¢ pacTBopoM cosu menu (1), uzyyenue cnocoOoB pazneneHus
cMecedl (C TIOMONIBI0 MarHuTa, (UIBTPOBAHHWE, BbIAPUBAHUE, IUCTUILIALINS,
xpomatorpadus), TpoBEACHUE OYMUCTKHA MOBAPEHHOHN COJM, HAONIO/IEHHUE M OMUCAHHE
pe3yNbTaTOB TPOBEACHUS OIBITA, WJUIIOCTPUPYIOMIETO 3aKOH COXPAHEHHUS MaccChl,
CO3/IJaHUE€ MOJIeIel MOJIEKYJI (IIapOCTEPHKHEBBIX ).

BaxxHelue npeacTaBuTe M HEOPraHUYECKMX BellecTB

Bozmyx — cmech razoB. CoctaB Bo3myxa. Kucimopoa — 35eMeHT U TpOCTOe BEIIECTBO.
Haxoxnenue kucimopoaa B mpupojie, GU3HNUECKUEe U XUMUYECKHE CBOWCTBA (peakiuu
ropeansi). Oxcupapl. [lpumenenwne kucimopona. CrnocoObl MOTYYEHHs] KHCIOPOJaa
B Jlabopartopuu M TPOMBINUIEHHOCTH. KpyroBopor kucimopoma B mpupone. O30H —
AJIJIOTPOITHAS MOAU(DUKAIIHS KUCIOPOAA.
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TemnoBoii 3¢ ¢deKkT XUMHUYECKON peaklny, TEPMOXUMHUYECKHE YPAaBHEHHS, IK30-
U DSHIOTEPMUYECKHE peaKIuU. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE BO31YyXa,
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 OYKCTKA MMPUPOJHBIX BOJ.

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

OcnoBanus. Knaccudukaius ocHOBaHUI: MIETOYM U HEPACTBOPUMBIE OCHOBAHMSI.
Homenknarypa ocHoBaHui. @Pu3MYEeCKME€ UM XUMHUYECKHME CBOWCTBA OCHOBAHUMU.
[TosrydyeHne oCHOBaHUI.

Kucnotel. Knaccudukanusa kucnor. Homenknarypa xkucior. dusnyeckue u
XUMHYECKUE CBOMCTBA KUCIOT. Psan aktuBHOCTM MetaiuioB H.H. bekerosa. [lonyuenue
KHUCJIOT.

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

['eHeTnyeckas CBSI3b MEXKIY KIIACCAMU HEOPTAHUYECKUX COCTMHEHUMN.

Xumuueckuii IKCnepuMenm:

KAUE€CTBEHHOE ONPEACIICHUE COJEpPKAaHMUSI KUCIOPOJla B BO3MAyXE, IOJIyYECHHE,
coOupaHue, pacro3HaBaHWE M HW3YUYCHHE CBOWCTB KHUCJIOpOAa, HaOJIOJICHHE
B3aMMOJICHCTBUSL BEUIECTB C KUCIOPOJIOM M YCJIOBHUS BOBHHUKHOBEHUS M MPEKPALICHUS
ropeHusi (mMokapa), O3HAKOMJIEHHUE C O0Opa3llaMH OKCHUJOB U OIMUCAHUE UX CBOMCTB,
NOJIy4eHue, coOMpaHue, pacro3HaBaHWE M M3Yy4YEHHE CBOMCTB BoJopoAa (TOpeHue),
B3aumojiciicTBue Bojopoaa ¢ okcuaoM Meau (II) (BO3MOXHO HMCIHOJIB30BaHUE
BUJIEOMAaTEPHAIIOB), HAOIIOIeHHE 00Pa31I0B BEIIECTB KOJUYECTBOM 1 MOJIb, UCCIICIOBAHKE
OCOOEHHOCTEHW PAcCTBOPEHHUS BEIIECTB C Pa3IUYHONW PACTBOPUMOCTHIO, TIPUTOTOBIICHUE
PacTBOPOB C OMPENCTEHHON MACCOBOM JIOJIEH PACTBOPEHHOIO BEMIECTBA, B3aUMOICHCTBUE
BOAbl € MeTaJulamMu (HaTpueM M KajublueM) (BO3MOXHO  MCHOJb30BAaHHE
BUJICOMATEPHUATIOB), HCCIICIOBAaHUE OOpa3llOB HEOPTaHWUYECKHX BEIIECTB PA3TUYHBIX
KJIACCOB, HAOJII0/IEHE N3MEHEHUSI OKPACKU MHAMKATOPOB B PACTBOPAX KUCJIOT U IIEJIOYEH,
u3yuenue B3aumojercTBus okcuaa mMeaun (I1) ¢ pacTBopoM cepHOM KHCIOTBI, KHUCIOT
C METaJUlaMH, PEAaKIUNd 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».

Iepuoanueckunit 3akoH u Ilepuogmueckasi cucremMa XHUMHYECKHUX 3JIEMEHTOB
JL.A. MenpgeneeBa. CtpoeHue aTomMoB. XUMHUYECKas CB3b. OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBbIC PeaKIUU

[TepBbie mONBITKU KiIacCU(DUKALMKN XUMUYECKUX 3y1eMeHTOB. [loHsTHe 0 rpymnmax
CXOJHBIX AJIEMEHTOB (IIEJIOYHBIE U HIEIOYHO3EMEIBHBIE METAIIIBI, TAIOT€HbI, UHEPTHBIE
ras3bl). JE€MEHTHI, KOTOpbIE 00pa3ytoT aM(pOTepHbIE OKCUIBI U THIPOKCH/IBI.

Ileppnogmueckuin 3akoH. Ilepuonnueckas cucreMa XUMHUYECKMX DJIEMEHTOB
J.N. MenneneeBa. KopoTkonepuoaHass u niauHHoIepuoaHas dopmel [leproanueckoit
cucTeMbl XuMHuueckux dieMeHToB [[.M. Menneneesa. [lepuoasl u rpynnsl. @usndyecku
CMBICJI IOPAIKOBOTO HOMEPA, HOMEPOB NIEPUOIA U TPYIIIBI JIEMEHTA.

Crpoenune aromoB. CocrtaB aTomHbIX saep. M3oromsl. Onextponsl. CtpoeHHe
AIIEKTPOHHBIX 000JI0YEK aTOMOB nepBbIx 20 XUMHUECKUX 3JIeMEeHTOB llepuoanueckoit
cucrembl .M. MenzaeneeBa. XapakTEepuUCTHKAa XHUMHUYECKOTO DJJIEMEHTA IO €r0
noJiokeHuto B [lepunonnueckon cucreme JI.M. Menneneena.

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

3nauenue llepmoamyeckoro 3akoHa u Ilepmoamyeckom CHCTEMBI XMMHUYECKHAX
AJIEMEHTOB ISl Pa3BUTHUS HayKu U npakTuku. .M. Menaenees — yd€HbIl U IpaKIaHUH.

Xumuyeckass  cBsi3b. KoBaneHTHass  (MOJsipHas W HENOJSIpHAsi)  CBSA3b.
DIIEKTPOOTPULATEIBHOCTh XUMUYECKUX JJIEMEHTOB. MIOHHAs CBSA3b.

Crenenb okucieHusi. OKUCIUTEIBHOBOCCTAHOBUTENbHBIE peakiuu. [Iponecchbl
OKHUCIICHUS U BOCCTAaHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuu 3KCnepumMenm:

U3ydeHue oO0pa3lloB BEHIECTB METAVIOB W HEMETaUIOB, B3aMMOJICHCTBHE
TUAPOKCUAA UMHKAa C pacTBOpaMHU KHUCIOT M WIEJOYEH, MPOBEICHUE OIbITOB,
WUTIOCTPUPYIOLIUX MPUMEPHl OKUCIUTEILHO-BOCCTAHOBUTENBHBIX peakiuil (TopeHue,
pEeaKIu pa3ioKeHUsl, COETUHEHHUS).

Medsicnpeomemusie cesazu

Peanuzanusi MEXNpEeAMETHBIX CBSI3€H TMpU M3YyYCHHMM XUMHM B § Kijacce
OCYILIECTBIISCTCS Yepe3 MCIOIb30BaHNEe KaK OOIINX €CTECTBEHHOHAYYHBIX MOHSATHH, TaK
U TIOHATHUH, SIBIAIOIIMXCS CUCTEMHBIMHU I OTACJBHBIX TMPEAMETOB €CTECTBEHHO-
HAay4YHOI'O IIMKJIA.

OO01ue ecTecTBEeHHOHAYYHbIC TIOHSATUS: HAYUHbIN (DaKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHaJgu3, CHHTE3, KiIacCHUUKaIUsi, IEepUOIUIHOCTh, HAONIOAEHUE, JSKCICPUMEHT,
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.

9 KVIACC

BemecTBo M XMMHYeCKasi peakuus

[lepponnueckuit 3akoH. llepmoguueckas cucremMa XUMHYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CrtpoeHue aroMOB. 3aKOHOMEPHOCTH B HW3MEHEHHHM CBOMCTB
XUMHUYECKUX JJIEMEHTOB NEPBBIX TPEX IMEPUOAOB, KaJIMs, KAIBLUSA U UX COCIUHEHUHN
B COOTBETCTBUHU C IOJOKEHUEM dJIEMEHTOB B [leproanyeckoit cUCTEME U CTPOEHHUEM UX
aTOMOB.

CrpoeHne BeniecTsa: BUIAbl XUMUYECKON CBSI3HU. THUIBI KPUCTAJUIMYECKUX PEIIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOM pEIIETKM U BHUAA
XUMUYECKOU CBSA3H.

Knaccudukanyus U HOMEHKJIATypa HEOPraHMYECKUX BEUIECTB. XUMHUYECKHE
CBOMCTBA BELIECTB, OTHOCAILLUXCSA K Pa3IMYHBIM KJIacCaM HEOPraHUYECKUX COCIUHEHUN,
TE€HETUYECKas CBSI3b HEOPTaHUYECKUX BEIECTB.

Knaccudukanus  XUMUYECKHX ~ peakUuMid 1O  pa3jIMyHBIM  [pU3HAKaM
(Mo 4yuCIly M COCTaBy y4YaCTBYIOUIMX B PEaKUUU BEILECTB, MO0 TEIUIOBOMY 3(PQeKTy,
N0 HM3MEHEHUIO CTENEHEW OKHCIEHUS XUMHUYECKHUX OJJIEMEHTOB, IO OOpPaTHUMOCTH,
[0 YYacCTHIO KaTaJM3aTopa). JK30- U dHJOTEPMHUYECKHE PEAKIUH, TEPMOXUMHUYECKUE
YPaBHEHUSL.

[lonsiTue O CKOPOCTH XUMHUYECKOM peakuuu. [loHsitue 00 0OpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakiusx. [loHATHE O TOMOTE€HHBIX U TETEPOTCHHBIX
peakiusax. Ilomatme o karanuse. IloHATHE O XMMHUYECKOM  PAaBHOBECHMU.
@akTOpBhl, BAUSIONIME HA CKOPOCTh XUMUYECKON PEAKIUU U MOJOKEHUE XUMHUECKOTO
PaBHOBECHS.

OKHUCANTETBHO-BOCCTAHOBUTEIBHBIE peakuuu, AIEKTPOHHBIN OanaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHON peakunu. COCTABICHUE YPABHEHUN OKUCIUTEIIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKILUi C UCIIOJIb30BAHUEM METO/1a JJIEKTPOHHOTO OajaHca.

Teopust 3NEKTPOIIUTHUECKON AUCCOIMALMU. DJIEKTPOJUTBI UM HEDJIEKTPOJIUTHI.
Katnonel, aHmoHbl. MexaHuU3M [OUCCOLUMALMM BEIIECTB C PA3JIUYHBIMU BHUAAMU
xumuueckon cBsizu. Crenens aucconuanuu. CUiabHbIE U CJ1a0ble AIEKTPOJIUTHIL.

Peakiuu moHHOrOo OOMEHa. YCIOBUS MPOTEKAHUS PEAKIMHA HMOHHOTO OOMEHa,
MOJIHBIE U COKpAIlEHHBIE NOHHBIE YpaBHEHUA peakinuii. CBOWCTBA KUCIOT, OCHOBAHUH U
CoJIEM B CBeTe MpPEACTaBICHUM 00 DJIEKTPOJUTUUYECKOW nuccouuarnuu. KauecTBeHHBbIE
peakuuu Ha HOHEBL. [IoHsATHE O TUAPOIU3E COTEN.
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Xumuueckuil IKCnepUMeHm:

O3HAKOMJIEHUE C MOJEISIMU KPHUCTAUIMYECKUX PEMIETOK HEOPraHWYECKHUX
BEILIECTB — METAJUIOB U HEMETAIJIOB (TpaduTa U anMasa), CJI0KHBIX BEUIECTB (XJIopuia
HATpPHs), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON pEaKIMu OT BO3ACHCTBUS
pa3iauuHbBIX (HaKTOPOB, HCCIEIOBAaHHE BJICKTPOMPOBOAHOCTH PACTBOPOB BEIIECTB,
npouecca AUCCOLMAIMUA KUCIIOT, 1IEN04Yed U colei (BO3MOXKHO MCIOJIb30BaHUE BUJEO
MaTepHayoB), IPOBEACHHUE OIBITOB, MWILTIOCTPUPYIOIIHNX TPU3HAKU IPOTEKAHUS PeaKni
MOHHOTO 0OMeHa (00pa3oBaHUE OCaKa, BBIACIECHUE Ta3a, 00pa30BaHKUE BOJIbI), ONBITOB,
WUTIOCTPUPYIOIIMX MPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKIMi (rOpeHHe,
peakuuu pPas3joKEHUsA, COCIWHEHHs), pPACIIO3HABAHUE HEOPraHUYECKUX BEILECTB
C MOMOILBIO KaUE€CTBEHHBIX PEAKIMI Ha HOHBI, PEIICHUE SKCIIEPUMEHTAIbHBIX 33/1a4.

Hemeranibl 1 UX COeAMHEHUS

OO6mast xapakTepuCcTHKa rajgoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpPHbIE
cTeneHu okuciieHus. CtpoeHue u (pU3n4ecKue CBOMCTBA MPOCTHIX BEIIECTB — FAJIOT€HOB.
XUMUYEeCKHE CBOIICTBa Ha TmpuMepe Xjopa (B3aUMOJCKHCTBHE C MeETaJUIaMH,
HEMeTaJUIaMH, 1enoyaMu). XnopooaopoA. ColsiHast KUCI0Ta, XUMUYECKHUE CBOMCTBA,
NOJIy4eHHUE, IPUMEHEHME. J[eicTBUE XJIOpa M XJIOPOBOAOPO/ia Ha OPTaHMU3M YEJIOBEKa.
BakHelme XJIOpUIbl U UX HaXOXKJIECHUE B IPUPO/IE.

Oo01as xapakrepuctuka 351eMeHTOB VIA-rpyrbl. OcCOOEHHOCTH CTPOECHHMS aTOMOB,
XapakTepHble CTerneHu okucieHus. CTpoeHue M  (PU3NYECKUE CBOMCTBA IMPOCTHIX
BEILIECTB — KHUCJIOPOJA U Cepbl. AJUIOTPONHBbIE MOAU(UKAIUU KHCIOPOAA U CEpBHI.

Xumuyeckue cBoicTBa cepbl. CepoBOJIOPOA, CTPOCHHUE, PUINUECKUE U XUMUYECKHE
cBoiicTBa. OKCUIBI CEPBI KAaK MPENCTABUTENIN KHUCIOTHBIX OKCHIOB. CepHas KUCIOTA,
bu3nuecKkue U XMMHUYECKUE CBOMCTBa (00IIME KaK MpeACcTaBUTEINs Kilacca KUCIOT U
cnerupuyeckre). XuMUYECKUE PEaKIInH, JISXKAIHEe B OCHOBE MPOMBIIIJIEHHOTO cr1oco0a
MOJy4YEHUs CEpHOM KUCIOTHI. [IpuMenenne cepHoil kucnotbl. Cojii CEPHOM KUCIOTHI,
KauecTBEHHasi peakuuss Ha cyib(ar-uoH. HaxoxxneHue cepbl M €€ COEAUHEHUI
B Ipupojie. XMMHUYECKOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpelbl COCIUHEHUSMH CEpPbI
(KUCTIOTHBIE IO/, 3arPsI3HEHUE BO3TyXa U BOAOEMOB), CITIOCOOBI €ro MPeI0TBPAILCHHUS.
OO6mas xapakTepucTika nemMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEpHbIE CTENIEHU OKUCIEHUS. A30T, pacipoCTpaHEHUE B IPUPOAE, PU3NYECKUE U
XxuMuyeckue cpoiictBa. KpyroBopoT azora B mpupoje. AMMHAK, ero pu3nyeckue u
XMMHYECKHE CBOMCTBA, MOJy4yeHHE U npuMmeHeHue. Collm aMMOHUS, UX (PU3HUECKUe
U XMMUYECKHE CBOMCTBa, MpuMeHeHHe. KauecTBeHHasl peakuys Ha MOHbI aMMOHHUS.
A3OTHas KHCIOTa, €€ mojyueHue, (U3NYecKue U XUMUYECKHue CBOMCTBa (0OIIMe Kak
IpeICTaBUTEINS Kilacca KUCIOT U crienupudeckue). Mcnonb30Banrne HUTPATOB U COJIEH
aMMOHMS B KaueCTBE MHUHEPAIbHBIX YAOOpeHHid. XHUMHUYECKOE 3arpsa3HEHHe
OKPY AIOILEN Cpe/ibl COETMHEHUAMM a30Ta (KUCIOTHBIE TOK/IH, 3arpsi3HEHHUE BO3/1yXa,
nmo4Bkl U BoJ0EMOB). Docdop, amnorponHbie Moaudukanuu dochopa, uznueckue u
xumuyeckre cporictBa. Oxcua dochopa (V) u dochopHas kuciora, pusnyeckue
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U XUMUYECKHE CBOWCTBa, momydeHue. Vcnomb3oBanue ¢dochatoB B KadyecTBe
MUHEpaIbHBIX YI0OpEHUH.

OO6mas xapakTepucTuka 31eMeHToB [V A-rpynmbsl. OcOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTEMEHW  OKUCICHHUA. YTIEpoJl, aJJIOTPONHbIE  MOAU(PUKALINH,
pacrpocTpaHeHue B Mpupoje, (U3MYECKHE W XUMHYECKHE CBOWCTBA. AJICOpOIUS.
KpyroBopot yriepoaa B npupojie. OKcuapl yriepoaa, ux Gu3nuecKue U XUMUUYECKUE
CBOMCTBA, JACHCTBUE HA KUBBIC OPTaHU3MBI, TIOJIyYCHHE U IPUMEHEHHE. IKOJIOTUIECKUC
npoOseMbl, CBsi3aHHbIE ¢ okcuaoM yriiepoaa (IV), runoresa rio0ansHOTO MOTEIUICHUS
KJIMMaTa, MApHUKOBBIA 3PdeKT. YronbHas KUCIOTa U €€ COolM, UX (U3HYECKUEe U
XUMHUYECKHE CBOMCTBA, TOJIyICHHE U MpuMeHeHne. KauecTBeHHas peakius Ha KapOoHaT-
noHbl. Mcnonb3oBaHue kKapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIIIEHHOCTH U CETHCKOM
XO3SMCTBE.

[TepBoHavyaIbHBIE TIOHATHS 00 OPTAaHMYECKHX BEIIECTBAX KaK O COCTUHEHHUSIX
yriepojia (MeTaH, 3TaH, HTWIEH, alleTUJICH, 9TaHOJ, IJIMIIEPUH, YKCyCHas KUCIIOTA).
[IpupoHbIE HCTOYHUKH YTIIEBOIOPOAOB (YTOJIb, MPUPOIHBIN Ta3, HEPTH), TPOTYKTHI HX
nepepaboTkyu (OCH3UH), UX POJIb B OBITY U MIPOMBIIIICHHOCTH. [IOHSITHE O OMOJIOTHYECKH
BKHBIX BEIIECTBAaX: JKUpaxX, Oeikax, yriieBoJax — M MX POJU B KU3HHU YEJIOBEKA.
MartepuaibHOE €AMHCTBO OPTAHMYECKUX U HEOPTAaHWIECKUX COCTUHEHUHN.

Kpemnuii, ero ¢usndeckue U XMMUYECKUE CBOMCTBA, MOJyYEHUE U MPUMEHEHUE.
Coenunenust kpemHusi B npupoge. O6mue npeacraBieHus o0 okcunae kpemuus (IV) u
KpeMHueBoi kucnore. CUIUMKATHI, UX HCIOJIb30BaHUE B OBITY, B MPOMBIIIJICHHOCTH.
Baxneiiiime cTpouTenbHble MaTepHalibl: KepaMUKa, CTEKJIO, IIEMEHT, OCTOH,
xene300eToH. IIpobnembl 0€30MacHOr0 HMCHOJB30BAHUS CTPOUTEIBHBIX MATEpUAJIOB
B MIOBCEITHEBHOW JKU3HMU.

Xumuueckuu IKCnepuUmMenm:

M3y4yeHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJSIHOM KHCIIOTHI,
IPOBEJCHNE KaueCTBEHHBIX PEaKIMi Ha XJIOPHUA-WOHBI M HAONIOJECHHUE NMPU3HAKOB HUX
IPOTEKaHUs, OIBITHI, OTpaXkarouiue (pU3nuecKkre U XMMUYECKHUE CBOMCTBA raJIOT€HOB U
UX COEAMHEHUH (BO3MOXKHO HCIIOJIb30BAHUE BHIEOMATEPHUANIOB), O3HAKOMIICHHE
c oOpa3namMu XJOpPUIOB (TAJIOTCHHUIOB), O3HAKOMJICHHE C oOOpas3laMu cepbl u eé
COEIMHEHUSAMH (BO3MOXHO MCIOJIb30BAaHUE BHIEOMATEPHANIOB), HAOIIOJEHUE Mpoliecca
oOyTJIMBaHMS caxapa MoJl IeWCTBUEM KOHLIEHTPUPOBAHHOW CEPHOM KUCIOTHI, U3yUEHUE
XUMUYECKUX CBONCTB pa30aBIICHHON CEPHOW KHUCIIOTHI, MPOBEJICHHUE KaueCTBEHHOU
peakuuu Ha cyibpaT-uOH U HAOMIOJIEHWE TNpHU3HAKA €€ MPOTEKaHUs, O3HAKOMIICHHE
c GU3MYECKUMHU CBOWCTBAMHM a30Ta, ¢ochopa U HUX COCAUHEHHH (BO3MOXKHO
UCIIOJIb30BAaHUE BUACOMATEPUATIOB), oOpa3liaMi a30THBIX U (POocOpHBIX yI00peHHUi,
noJiydeHue, coOMpaHue, pacrno3HaBaHWE M U3yYEHUE CBOMCTB aMMHUaKa, MPOBEICHUE
KayeCTBEHHBIX pEaklUUid Ha MOH aMMOHUSA U (ochaT-MOH U M3yUEHUE NPU3HAKOB HMX
IIPOTEKAHUs, B3aUMOJCHUCTBAE KOHLEHTPUPOBAHHONW a30THOM KHUCIOTBI C MEIbIO
(BO3MO>XHO MCHOJB30BAHUE BUIECOMATEPUAIIOB), U3YUYEHUE MOJENEN KPUCTATUIMYECKHUX
peméTok anmasa, rpadura, (QyuiepeHa, O3HAKOMJIEHHE C MPOLECCOM aacopOIuu
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PAaCTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YIVIEM M YCTPOWCTBOM IIPOTMBOrasa,
IOJlyuYeHUE, COOMpaHHUE, paclO3HABAHME U H3yUYEHUE CBOMCTB YIJIEKUCIIOrO Tasa,
IPOBEJCHUE KAYECTBEHHBIX pEakUuil Ha KapOOHAT U CUJIMKAaT-UOHbI U H3y4UEHUE
IIPU3HAKOB MX  NPOTEKaHWs, O3HAKOMJICHME C  MNPOAYKUMEH  CHJIMKATHOU
IIPOMBILJICHHOCTH, PEUICHUE OHKCICPUMEHTAIbHBIX 3a1ay Mo TeMme «Baxuenmue
HEMETAJUIBI U UX COCTUHEHUS.

MeTasuuibl M KX COeAMHEHUS

OO6m1as XxapakTepuCTUKa XHUMHUYECKHUX DJIEMEHTOB — METAJJIOB HAa OCHOBAHHMHM HX

nojioxkeHus B Ilepuonnueckor cucrteme xumudeckux siiemeHToB .M. MenneneeBa u

ctpoeHusi atoMoB. CTpoeHuEe MeTaioB. MeTaminueckas CBA3b U MeTajuIMYecKas
KPUCTAUINYECKAsA PEIIETKA. JJICKTPOXUMUYECKUWA PpAJl  HANpPsDKEHUHA  METaJUIOB.
du3znvecKre 1 XMMUYECKHE CBOMCTBA MeTaITOB. OO0111e CrTIOCOObI MOTYyYeHUSI METAJLIOB.
[ToHsATHE O KOPPO3UU METAIIIOB, OCHOBHBIE CITOCOOBI 3AITUTHI KX OT KOPPo3uu. CIUIaBsI
(cTanb, 4yTyH, TIOPAUTFOMUHHMN, OpOH3a) U UX TPUMEHEHHE B OBITY M IIPOMBITIIIICHHOCTH.

[llenounple MeTawibl: TOJNOKEHHE B llepmoanmdeckord cUCTEME XHUMHUYECKHUX
anemeHnToB J[.M. MeHueneeBa, CTpoeHME HX aTOMOB, HAXOXICHHUE B MPUPOJE.
®duznyeckue W XUMUYECKHE CBOMCTBa (Ha mpumepe HaTpus W kKanus). Okcuuabl u
TUJIPOKCUJIBI HATPUS U Kains. [[puMeHeHnE MEeIIOUYHBIX METAIJIOB U UX COCTMHEHUM.

[I{eroyHO3€MENBHBIE METAIIIBI MAaTHUW M KabLUI: TIOJIOXKeHNE B [lepnoanyeckon
CUCTEME XUMHUYeCKHX 351eMeHTOB JI.1. MeHneneeBa, CTpoO€HHUE UX aTOMOB, HAXO0XKJICHUE
B npupone. Ou3nyeckne U XMMHYECKHE CBOMCTBA MarHusi M Kaiblusa. Baxknelmme
COCIMHEHUs KaJblUs (OKCHM, THUAPOKCHHA, coyH). JKECTKOCTH BOJBI M CIOCOOBI €&
YCTpaHEHUS.

AlfoMUHUA: TIOJI0)keHUE B Ileproanyeckol cUcTEME XUMHUYECKHUX BJIEMEHTOB
JAWN. MenneneeBa, CTpOeHME aroMa, HaxOXIAeHUE B npupone. DPusuueckue u
XUMHUUYECKUE CBOMCTBAa alfOMUHMS. AMQOTEpHBIC CBONCTBA OKCHUIA U TUIPOKCHUJIA
ATFOMUHUSL.

Kenezo: mnonoxenne B Ilepuoanyeckord CHUCTEME XHUMHUYECKUX DSIJIEMEHTOB
JAWN. MenneneeBa, CTpOCHME aroMa, HaxOXIAeHHWE B npupone. DPusnueckue u
XUMHYCCKHE CBOMCTBA xkee3a. OKCHIbI, THIPOKCH bl 1 comu xkene3a (11) u xxenesa (1),
MX COCTaB, CBOMCTBA U MOJIy4YECHHUE.

Xumuueckuii skcnepumenm:

O3HAaKOMJICHHE C 00pa3IlaMu METAJJIOB M CIJIaBOB, MX (M3HUYECKUMHU CBOMCTBAMH,
M3YyUYCHHE  pe3yJIbTaTOB  KOPPO3UM  METAUIOB  (BO3MOXHO  HMCIOJIb30BAHHE
BHUJICOMATEPUAIIOB), OCOOEHHOCTEH B3aUMOJICUCTBUS OKCUIA KAJIBbIUS U HATPUS C BOJIOM
(BO3MOKHO KCIIOJIb30BaHUE BUIECOMATEPUATIOB), UCCIEOBAHUE CBOMCTB KECTKOW BOJIBI,
mpoIiecca TopeHus xKeje3a B KUCIopo/ie (BO3MOXKHO UCIIOIb30BaHUE BUIEOMATEPUAIIOB),
MIPU3HAKOB MIPOTEKAHUs KAYECTBEHHBIX PEAKIIU HA UOHBI (MarHus, KaJbIUs, aJFOMUHUS,
nuHka, xene3a (II) u xenesa (III), menu (II), HaGmroneHre W omucaHue TPOIECCOB
OKpaIIMBaHMS TJIaMEHU MOHAMM HATPHs, Kalus U KaldbIys (BO3MOXKHO MCIOJIb30BaHHE
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BUJICOMATEPHUAIIOB), MCCIeNOBaHNEe aM(pOTEPHBIX CBOMCTB THAPOKCHIA ATIOMHHHUS U
TUJPOKCUJA IIMHKA, PEIICHHE SKCIEPUMEHTABHBIX 3ajlad 1o Teme «Baxueliiue
METAJUIBI U UX COEIUHEHUS.

Xumus 4 OKpYysKawlas cpeaa

BemecTtBa u MaTepuansl B IIOBCEIHEBHOM JKM3HM 4YeJloBeKa. be3omacHoe
UCIIOJB30BaHUE BEIIECTB M XUMHUYECKUX peakuuii B ObiTy. IlepBas momomis mpu
XUMUYECKUX 0KOTaX U OTPaBJICHUSX.

XUMHUUYECKOE 3arpsi3HEHHE OKpY’Kawllel cpeabl (MpenenbHas I0mycTHUMas
KoHIeHTparusi BenlecTB (nanee — IIJIK). Poib Xxumum B penieHUd 3KOJIOTHYECKHUX
po0Jem.

Xumuueckui IKcnepumenm:
u3yueHue oOpas3loB MaTepuajioB (CTEKJIO, CIUIAaBbl METaUIOB, ITOJIMMEPHBIC
MaTepuabl).

Mesicnpeomemuvie céa3u

Peanuzanuss MeXNpeaMETHBIX CBA3€H MpU HU3YYEHUHM XUMHUM B 9 Kiacce
OCYIIIECTBIISICTCS Yepe3 UCITOIb30BAaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MIOHATHH, TaK
U TIOHSATUMN, SBISIIONIMXCS CHUCTEMHBIMHU JUISI OTHAENBHBIX MPEIMETOB €CTECTBEHHO-
HAyYHOTO ITUKIIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAyYHBIN (haKT, TUIIOTE3a, 3aKOH, TCOPHS,
aHalIM3, CHHTE3, KilacCU(UKAIMs, TMePUOAUYHOCTh, HAOIIOIEHUE, HKCIIEPUMEHT,
MOJICTUPOBAHUE, W3MEPECHHE, MOJICIb, SBIICHHE, TMApPHUKOBBIA AP EKT, TEXHOJIOTHS,
MaTepUasbl.

®dusuka: matepus, aTOM, JJIEKTPOH, MPOTOH, HEHTPOH, MOH, HYKJIHUJ], WU30TOIbI,
PaMOaKTUBHOCTh, MOJIEKYJA, DJICKTPUICCKUN 3apsl, MPOBOAHHUKHU, TOTYyIPOBOIHUKH,
JUDJIEKTPUKH, (POTOIIIEMEHT, BEIIECTBO, TE€N0, 00HEM, arperaTHoe COCTOSIHUE BEIIECTBa,
ra3, pacTBOp, PacTBOPHMOCTb, KpHUCTaUIMUECKas pemieTka, CIUIaBbl, (Qu3nUYecKue
BEITUYMHBI, CAUHUIBI W3MEPEHHS, KOCMHYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3bI,
CounHre.

buonorusa: ¢dortocunTe3, apixaHue, Ouochepa, SKOCUCTEMa, MHUHEPAIbHbBIE
yAOOpEHUS, MUKPOIJIEMEHTBI, MAKPOIJIEMEHThI, TUTATEIHHBIEC BEIIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MUHEPATbl, TOPHBIE MOPOJIbI, IMOJE3HBIC
HCKOIIaeMbIe, TOTIJIMBO, BOJIHBIC PECYPCHI.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TPOI'PAMMBI 110 XUMHUHAN
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMIHOCTHBIC PE3yIbTaThl OCBOCHHUS IIPOTPaMMBbI OCHOBHOT'O OOIIEro 00pa3oBaHUs
JOCTHTAIOTCSI B XOA€¢ OOyYeHHS XUMHUU B CAMHCTBE YYCOHOW M BOCTHMTATEILHOMN
JEATESILHOCTH B COOTBETCTBUH C TPAJIUIIMOHHBIMU POCCUMCKUMU COITMOKYJIBTYPHBIMU U
JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, MPUHSATHIMH B OOIIIECTBE MTPaBUIIaAMU U HOPMaMU
MOBECHUS M CITOCOOCTBYIOT ITPOIIECCaM CaMOITO3HAHHS, CAaMOPa3BUTHUS U COITUATU3AIIHN
oOy4Jaronuxcs.

JInuHocTHbIE pe3yabTaThI OTpaXaroT TOTOBHOCTbH o0yJaronxcs
PYKOBOJICTBOBATbCS CHUCTEMOM MO3WTHBHBIX IIEHHOCTHBIX OPHUEHTAIIMN M pPaCIIUpPECHHE
OIIBITA JIEATENHLHOCTH Ha €€ OCHOBE, B TOM YHCJIE€ B YaCTH:

1) naTpHOTHYECKOTO BOCTIHTAHUS:

LIEHHOCTHOTO OTHOUIEHUS K OTE€YECTBEHHOMY KYJbTYpPHOMY, UCTOPUUYECKOMY H
HAay4YHOMY HAaCJIEAMIO, IOHUMAaHNs 3HaYEHU XUMAYECKON HAYKH B )KU3HU COBPEMEHHOTO
o0miecTBa, CHOCOOHOCTH BJAAETh JIOCTOBEPHOW HMH(pOpMAIMel O MNepeloBbIX
JOCTHXKEHHUSIX U OTKPBITUAX MHUPOBOW M OTEUECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTHU
B HAyUYHBIX 3HAHUSAX 00 yCTPOICTBE MHUpa U OOIECTBA;

2) TPaKIaHCKOr0 BOCIIMTAHMS:

MIPEACTABICHHS O COLUUAIBHBIX HOPMAaX M MPaBUJIAX MEKINYHOCTHBIX OTHOLIEHUN
B KOJJIEKTUBE, KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOILECTBEHHO MOJIE3HOM, yueOHO-
UCCJIEIOBATENBCKOW, TBOPYECKOW M JPYTrMX BHAAX JAESITEIBHOCTH, TOTOBHOCTH
K pa3HOOOpa3HOW COBMECTHOM JI€ATETbHOCTH TMpPU  BBINOJHEHUU  y4YEOHBIX,
MO03HABATEJIbHBIX 33/1a4, BHIIOJTHEHUN XUMUYECKUX IKCIEPUMEHTOB, CO3/IaHUU YUEOHBIX
MPOEKTOB, CTPEMJIEHUS K B3aMMOIOHMMAHHMIO M B3aMMOIIOMOIIM B TpOLECCE ATOU
y4eOHOH JesTeNbHOCTH, TOTOBHOCTU OLEHUBATH CBOE MOBEICHHE M MOCTYINKH CBOMX
TOBAapMIE C IO3WLHUMA HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEACTBUN MMOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHMS:

MHPOBO33PEHYECCKHE TMPEICTABICHUS O BEIIECTBE M XHMHYECKOH PEaKIIWH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKH M COCTABISIOIIME OCHOBY
IUIS TIOHUMAaHMs CYI[HOCTH HAy4YHOW KapTHHBI MHpA, MPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJIbI, B3aMMOCBS3SX YEIOBEKa C MPUPOIHON CpeoH,
O POJIM XMMHUH B MIO3HAHMH DTHX 3aKOHOMEPHOCTEIA;

MIO03HaBaTEIbHBIE MOTUBBI, HAIIPABJIEHHBIE HA TOTyYEHNE HOBBIX 3HAHUM 110 XMMHH,
HEOOXOIUMBIE JIJIs1 00BICHEHHS HAOJII0AaeMBbIX MPOLIECCOB U SIBIICHHUH, TTO3HABATEIHHOM,
UH(GOPMAIIMOHHOMN U YNTATEIbCKON KYJIBTYPhI, B TOM YKCJIE HABBIKOB CAMOCTOSITEILHOM
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paboThI ¢ yUeOHBIMHU TEKCTAaMH, CIIPABOYHOM JTMTEPATY PO, JOCTYTHBIMH TEXHUYECKUMU
cpelcTBaMu HH(POPMAIIMOHHBIX TEXHOJIOTUIA;

MHTEpPEC K 00YUCHHIO U MIO3HAHUIO, TI0003HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTD
K caMo00pa30BaHUIO, TPOEKTHOM U HUCCIIEIOBATENIbCKON NEATENBHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPABICHHOCTH U YPOBHS OOYYEHHUS B TaJIbHEUIIIEM;

4) popMupOBaHHUSI KYJIbTYPbI 3I0POBb:

OCO3HaHUE IICHHOCTH KU3HH, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3[0pPOBBIO,
YCTaHOBKH Ha 3710pOBbIIl 00pa3 *KU3HU, OCO3HAHUE TOCIIEACTBUN U HENIPUITUE BPEIHBIX
NPUBBIYEK (YIMOTPEOJEHUSI AJIKOroJisl, HApKOTUKOB, KypEHUs), HEOOXOIUMOCTH
coOMroieHNs MpaBui O€30MaCHOCTH NMpU OOpallleHHH C XUMHUYECKHMMH BEIIECTBAMHU
B OBITY U pEAIbHOM )KU3HU;

5) TpyaoBOro BoCIMTAHMS:

MHTEpPEC K MPAKTUUYECKOMY HM3YyYEHUIO Ipodeccuii U Tpylda pas3audyHOro poja,
YBAKEHUE K TPYAY U PE3yJbTaTaM TPYAOBOU IEATEIIBHOCTH, B TOM YHCIIE HA OCHOBE
OPUMEHEHUS MPEIMETHBIX 3HAHUW [0 XMMHUH, OCO3HAHHBIM BBIOOp MHAMBUAYATbHON
TPAaCKTOPUM MPOAOLKEHHS O0Opa3oBaHHMS C YYETOM JIMYHOCTHBIX MHTEPECOB U
CHOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIENIHON
npo(hecCHOHANBHON NIEATEIbHOCTH U Pa3BUTHUA HEOOXOAMMBIX YMEHHUH, TOTOBHOCTh
aJanTHPOBATHCA B MPOPECCUOHAIBHOU CPEJIE;

6) K0JIOTN4YeCKOT0 BOCTIHTAHUS:

AKOJIOTMYECKU LENecO00pa3HOe OTHOUIEHHE K MPUPOJE KAK MCTOYHUKY >KU3HH
Ha 3emJle, OCHOBE €€ CyLIECTBOBAaHUS, IOHUMAaHHUE [IEHHOCTH 30POBOr0 U 0€3011acHOTO
oOpaza JKHU3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (u3ndeckoMy U
NICUXUYECKOMY 370pPOBbIO, OCO3HAHWE LIEHHOCTH COOJIIOJCHUS MpaBUI 0O€30MacHOro
NOBEAECHUS MpU paboTe C BEIIECTBAMHU, a TAKXKE B CUTYALMSIX, YTPOKAIOIIUX 3J0OPOBBIO U
JKU3HHU JIFOEH;

CIIOCOOHOCTM NPHUMEHATHb 3HAHUS, I[OJydyaeMble TpU M3YYEHUH XUMHH,
JUISL PELIEHUS 3a/1a4, CBSI3aHHBIX C OKPYKAKOLIEH MPUPOIHOU CPENOH, I MOBBILICHUS
YPOBHSI SKOJIOTUYECKOM KYJbTYpbl, OCO3HAHUSA TJI00ATILHOTO XapaKTepa 3KOJOTUYECKUX
npobiieM W MmyTell MX peleHHs] MOCPEICTBOM METOIOB XHWMHUH, 3KOJOTHYECKOrO
MBIILJICHUS, YMEHHUSI PYKOBOACTBOBAThCS UM B MO3HABATEIbHOMW, KOMMYHUKATUBHON U
COLMAJIBHOM ITPAKTHUKE.

METAINPEAMETHBIE PE3YJIBTATHI

B COCTaBe METanpeIMETHBIX pe3yJIbTAaTOB BBIJICIISIOT 3HAYMMBbIC
Tutst GOPMHUPOBAHUSI MUPOBO33PEHUS OOIICHAYYHBIC TIOHATHSI (3aKOH, TEOPHS, TPUHITHII,
runoTesa, Qakt, CUCTEMA, MPOIECC, IKCIEPUMEHT U JPYToe€.), KOTOPBhIE UCIOIb3YIOTCS
B €CTECTBEHHO-HAYYHBIX YUCOHBIX IIPEAMETAX U MO3BOJISIOT HA OCHOBE 3HAHUM U3 ITUX
npeaMeToB (GopMUPOBATH TPEACTABICHHE O IEJIOCTHOW HAy4YHOW KapTUHE MHPA,
U yHHUBEpCalbHble y4eOHBbIE JAcicTBUs (TTO3HABaTEIbHbIE, KOMMYHUKATHUBHbIE,
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pEryJIATUBHEIE), KOTOpBIE 00ecIeuynBarOT dbopmupoBaHue TOTOBHOCTH
K CaMOCTOSITEIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHHUIO YUEOHOU IEATETbHOCTH.

Ilo3HaBaTeibHbIC YHUBEPCAJIbHbIE Y4eOHbIe NeCTBUS
ba3oBble JJoruueckue JelcTBUA:

YMEHUS KCMHOJIb30BaTh MPUEMBI JOTHUYECKOTO MBIIUICHUS MPU OCBOCHUW 3HAHWU:
PacCKpbIBaTh CMBICT XUMHUYECKUX MOHSITUH (BBIAEHATh HUX XapaKTepHbIC MPU3HAKH,
yCTaHaBJIMBAaTh B3aMMOCBS3b C JAPYTMMH TOHSTHSMH), HCIOJIb30BaTh IOHATHS
I OOBACHEHUSI OTNENbHBIX ()AaKTOB WM SBJICHUM, BHIOMpPATH OCHOBAHUS U KPUTEPUHU
JUIS KJIacCU(PUKAIMM XUMHUUYECKHUX BEIIECTB M XUMUUYECKUX PEeaKIui, YCTaHaBIUBAThH
MPUYUHHO-CJICJICTBEHHBIEC CBSI3M MEXKIY OOBEKTAMHU HM3Y4YEHUS, CTPOUTH JIOTMYECKHE
paccyxaeHuss (MHAYKTUBHBIC, JACAYKTHUBHBIC, IO aHAJOTWH), JejaTh BBIBOABI H
3aKJIFOYCHUS

YMEHHE TIPUMEHSTh B TMpollecCe TMO3HaHUs MOHATUSA (NMPEIMETHBIE U
METanpeIMETHbIC), CUMBOJUYECKUE (3HAKOBBIC) MOJIEIH, HCIIOJIb3yeMble B XHUMHH,
peoOpa3oBbIBATh IIMPOKO MPHUMEHSEMbIC B XHMHUH MOJCIBbHBIC IPEACTaBICHUS —
XUMHUUYECKUH 3HAK (CUMBOJI JIEMEHTA), XUMHUYECKas popMysia U ypaBHEHUE XUMUYECKON
peaKIuyu — MPU PEIICHUH y4eOHO-TM03HABATENIbHBIX 3a7a4, C YIETOM ITHUX MOJACIBHBIX
MPEJICTABJICHUIN BBISIBISITh U XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKU H3YYaE€MbIX
O0OBEKTOB — XHMHYECKHUX BEIICCTB M XUMHYECKHX PEAKIHUH, BBISBIATH OOIIHE
3aKOHOMEPHOCTH, NPUYUHHO-CJICACTBEHHBIE CBSA3M WM IIPOTHUBOPEUHS B H3YyYaE€MBbIX
rpoueccax v sIBICHUSX.

Bba3zoBble ncciie10BaTe/IbCKUE AeHCTBHUS:

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

MpUOOpPETEHUE OMNbITa MO IUIAHUPOBAHWUIO, OPraHU3alMud U  TMPOBEACHUIO
YUYEHUYECKUX IKCIIEPUMEHTOB, YMEHHE HA0II0AaTh 32 XOJI0OM IIPOLECCa, CAMOCTOSITETLHO
MIPOTHO3UPOBATH €r0 pe3yJbTat, (HGOPMYJINPOBATH 0OOOIIEHHS U BBIBOJIBI IO PE3yJIbTaTaM
IIPOBENEHHOIO OMbITA, UCCIIEN0BAHUS, COCTABIIATh OTUYET O NMPOJEIAaHHOM padoTe.

Pa6ora ¢ undpopmanueii:

YMEHHE BBIOMPATH, AHATM3UPOBATH U MHTEPIIPETUPOBATH HUH(POPMAITUIO PA3THUUHBIX
BUJIOB U (OpM TMpEACTABICHHS, TMOTYyYaeMyl0 W3 pPa3HbIX HMCTOYHUKOB (HAYy4HO-
MOMYJISIpHAsl JTUTEpaTypa XUMHUUECKOTO COJEP>KaHUS, CIPABOYHBIC MOCOOUS, pPeCypChl
NHTepHeTa), KpPUTUYECKH  OIICHUBATh MPOTUBOPEYMBYID U  HEJOCTOBEPHYIO
nH(OPMAIIHNIO;

yMEHHUE TMPUMEHSTh pa3IMuHble METOJbl M 3alpochl MPU TOUCKE U OTOOpE
HH(pOpMAIU ¥ COOTBETCTBYIONTUX JTAHHBIX, HEOOXOUMBIX JJIsI BHITOJTHEHUS YIYCOHBIX U
MO3HABATENIbHBIX 3a/1ay OMNpPEAENEHHOrO0 THUIA, NPUOOpETeHHE OmbiTa B 00JaCTH
UCIIOJIB30BaHUSI ~ WH()OPMAIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHM,  OBJIQJICHHUE
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KyJIbTYypOI aKTUBHOTO MCTIOJIB30BAHUS PA3JTMIHBIX IOMCKOBBIX CHCTEM, CAMOCTOSITETHHO
BEIOMPATh ONTUMAIBHYIO (OpMY TpEACTaBICHUS HHPOPMAIMA W HWILTFOCTPUPOBATH
perraemMbie 3a1a91 HECJIOKHBIMU CXEMaMH, JUarpaMMaMu, IpyruMu popMamu rpaduku
1 UX KOMOMHAIIUSIMH;

yMEHUE HCIIONBh30BaTh M  aHAJIM3UPOBaThL B  TIpolecce  Y4eOHOW W
UCCJICIOBATEILCKOW JICSITCIIBHOCTH HMH(POPMAIUIO O BIUSHUHA TPOMBIILICHHOCTH,
CEJIBCKOTO XO35HMCTBA ¥ TPAHCTIOPTA HA COCTOSTHUE OKPYXKAIOIIEH TPUPOTHOU CPEIbI.

KomMMmyHuKaTHBHBIE YHUBEpPCAJbHbIE Y4eOHbIE AeMCTBUS:

yMEHHUE 3aJlaBaTh BOMPOCHI (B XO0j€ auanora u (WiM) JUCKYCCHUU) MO CYIIECTBY
o0cyx/1aeMoi TeMbl, POPMYyIUPOBATH CBOU MPEJIOKEHUS] OTHOCUTENIBHO BBITIOJHEHUS
MPEJIOKEHHON 3a]1a4H;

MPUOOPETECHUE OIBITA MPE3CHTAIIMH PE3YIhTATOB BBIMTOJHCHHUS XUMHUYECKOTO
sKcrepuMeHTa (J1abopaTOpPHOTO ONbITa, JAOOPATOPHOM pPabdOThl MO HCCIEAOBAHUIO
CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOW CO CBEPCTHHKAMH TIO3HABATEIBHON U
UCCIIEIOBATENLCKON JIEATEIHHOCTH MPH PEIICHUH BO3HUKAIOIIUX MPOOJieM Ha OCHOBE
y4éTa OOIIMX MHTEPECOB U COTrJIacOBaHUs MO3UIUN (00CYyX AeHUS, OOMEH MHEHUSIMU,
«MO3TOBBIE MITYPMbI», KOOPJAUHAITAS COBMECTHBIX JIEHCTBHM, ONPEIeICHUE KPUTEPUCB
IO OIIEHKE Ka4eCTBa BHIMIOJHEHHOM paboThI U APYTHE);

PerynsitTuBHble YHUBEpPCaAJbHbIC Y4eOHbIC ACHUCTBUMA:

YMEHUE CaMOCTOATEIBHO OIpENENATh LEJIW JEATEIbHOCTH, IUJIAHUPOBATh,
OCYILIECTBISATh, KOHTPOJMPOBATb M TPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTh, BBIOMpaATh Hambosiee d(PPeKTUBHBIC CMOCOOBI pEIICHHUS Yy4YeOHBIX U
MO3HABATENbHBIX  33Ja4, CaMOCTOSITEJIbHO COCTAaBJISATh WM  KOPPEKTUPOBATH
MIPEJIOKEHHBIM aJITOPUTM JIEMCTBUM MPU BBINOJHEHUU 3aJaHUN C YYETOM IOJTYUYCHUS
HOBBIX 3HAHUN 00 H3y4aeMbIX OOBEKTaX — BEIIECTBAX U pEaAKIMIX, OICHUBATH
COOTBETCTBHUE IOJYYEHHOTO pe3yJibTaTa 3asBJIICHHOM ILIEJIH, YMEHHUE HCIIOIb30BATh U
aHAJIM3UPOBAaTh KOHTEKCTHI, MPEJIaraéMble B YCIOBUHU 3a/IaHUM.

HPEIMETHBIE PE3YJIbTATBI

B cocraBe npenMeTHBIX pe3yJIbTaTOB IO OCBOEHHUIO 00A3aTEILHOTO COJEpIKaHUs,
YCTaHOBJIEHHOTO JaHHOU (henepanbHON pabodeil mporpaMmon, BBIIEISIOT: OCBOCHHBIE
OOy4aroIMMHUCSl HAy4yHbIE 3HAHUS, YMEHHS M CIOCOObI NEWCTBUI, creuuduueckue
JUIsL TIPEAMETHON o0nactu «XuMHUS», BUABL ACATEIBHOCTH MO MOJIYYEHHUIO HOBOIO
3HAHMSI, €r0 UHTEPIPETALNHU, TPEOOPa30BaAHUIO U MPUMEHEHHUIO B PA3IMYHbIX YUEOHBIX
Y HOBBIX CUTYaIUsIX.

K xoniy oOyuenuss B 8 kjacce npenMeTHble pe3yjbTaTbl Ha 0a30BOM YpOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YyHAIOLIUXCSI YMEHUN:
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pacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKUX [OHATHWA: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, IIPOCTOE BEIIECTBO, CI0KHOE BEUIECTBO, CMECh (OJHOPOJHAS U
HEOJITHOPO/IHAs), BAJIEHTHOCTh, OTHOCUTENbHAsI AaTOMHAs W MOJEKYJIIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBasi JOJII XUMHUYECKOrO 3JIEMEHTa
B COCIMHEHUHU, MOJSPHbIH O00BEM, OKCHI, KHUCIOTa, OCHOBaHHUE, COJIb,
AIIEKTPOOTPHUIIATETILHOCTD, CTETIEHb OKUCIICHUS, XUMUYECKasl peaKius, KiacCupuKanus
peaklnii: peaKMy COCIUHEHUS, PEAKIMH PA3JIOKEHUS, PEAKIUN 3aMEIICHUS, PEAKIINH
oOMeHa, 9K30- ¥ SHIOTEPMHUUECKHUE PEAKINH, TEIUIOBOM 3(h(PeKT peakuuu, sipo aToma,
AIIGKTPOHHBIN CJIOW aTroma, aTOMHas OpOuTaib, paguyc aroMa, XUMHUYECKas CBS3b,
NOJIIpHAsE M HEINOJSIPHAs KOBAJICHTHAs CBS3b, MOHHAS CBS3b, MOH, KAaTUOH, AHUOH,
pacTBOp, MaccoBas J0JI BElIEeCTBa (IPOLICHTHAs! KOHIIEHTPALIMsI) B paCTBOPE;

WJUTFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMUYECKUX MOHATUI U IPUMEHSATD 3TU
IIOHATHUSA IIPU ONMCAHNUHU BEIIECTB U UX NPEBPALLECHU;

HCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JJIi COCTaBJEHUsS (OpMys BEUIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

OTIPE/EIATh BAJIEHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTEIIECHb
OKHCIIEHUSI D3JIEMEHTOB B OWHApHBIX COEIMHEHUSX, HPUHAUIEKHOCTh BEIIECTB
K OINpeeNEHHOMY KJAacCy COEIUWHEHUH Mo QopMynaMm, BHJ XHMHYECKOW CBS3HU
(KoBaJICHTHas! 1 HOHHAs) B HEOPraHMUECKUX COCTUHEHMSIX;

packpeiBath cMbIch [lepuoanueckoro 3akona JI.1. MeHeneeBa: 1eMOHCTPUPOBATH
NOHUMAaHUE MNEPUOAUYECKON 3aBUCMMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HUX
nosiokeHuss B llepuogudeckoil cucTeMe, 3aKOHOB COXPAaHEHMS MAacChl BELIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOTO YUEHHS, 3aKOHa ABOTraapo;

ONUCHIBATh M XapaKTepu3oBaTh TabmuuHyro Qopmy llepuonnueckoil cuctembl
XUMHUYECKUX AJIEMEHTOB: Pa3jiuyarTh MOHATHS «IJIaBHAs moAarpynmna (A-rpymnma)» u
«mobounas mnoarpynna (b-rpynma)», Mambie U OOJbIIME TEPUOMBI, COOTHOCHTH
0003HaueHusl, KOTOpble UMEIOTCsl B Tabmuue «llepuonnueckas cucteMa XUMUYECKUX
anementoB [[.MI. MeHneneeBay C YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKHUX OJJIEMEHTOB (cOCTaB W 3apsi sapa, oOllee YUCIO JJIEKTPOHOB H
pacnpeiesieHue UX MO 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIMPOBATh  XMMHUYECKHE DJEMEHTbI, HEOpPraHWYEeCKUEe  BEIIECTBa,
XUMUYECKUE peakiuu (MO YUCIy M COCTaBy YYAcCTBYIOIIMX B PEaKIHMH BEUIECTB,
1o TertoBomy dddexry);

XapaKTepu30BaTh (OMUCKHIBATH) OOIIME XUMUYECKUE CBOMCTBA BEIIECTB Pa3IMUHbIX
KJIACCOB,  MOATBEPKAasi  ONMUCAHWE MpPUMEpPaMHU  MOJIEKYJIIPHBIX  yYpaBHEHHM
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIMIA;

IPOTrHO3UPOBAThH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOT'O COCTaBa,
BO3MOKHOCTH NPOTEKAHNS XUMUYECKHUX NPEBPALLECHNUN B PA3JIMYHBIX YCIOBHUSX;

BBIUKCIIATH OTHOCHUTEJIBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MaccChl BEILECTB,
MacCOBYIO JIOJI0 XMMHYECKOTO 3JeMEHTa 1Mo (opMyJie COEAUHEHUSI, MACCOBYIO JIOJIO
BEILECTBA B PACTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKOMN pPEAKINY;
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MIPUMEHSITH OCHOBHBIE ONEPAIIMU MBICIUTENBHOMN AESTEILHOCTH — aHAIU3 U CUHTE3,
CpaBHEHHUE, 0000IIeHne, CHUCTeMaTH3alllI0, KIIaCCU(PUKAILIUIO, BBIABICHHE MPUYMHHO-
CJICJICTBEHHBIX CBSI3€M — JJI1 M3Y4YEHHUS CBOMCTB BEIIECTB MU XUMUYECKHX PEaKLHUM,
€CTECTBEHHO-HAYUYHbIC METO/bl TTO3HAHUS — HAOJIIOCHUE, U3MEPEHHE, MOJICTUPOBAHUE,
HKCIIEPUMEHT (pEasbHbII U MBICJICHHBIN );

CJIeIoBaTh TPaBWJIaM IIOJIb30BAaHUSI XMMUYECKOW TMOCyA0M U JabopaTOpHBIM
o0OpyZOBaHUEM, a TaKXe MpaBUjaM OOpalieHusl C BEMIECTBAMH B COOTBETCTBUU
C MHCTPYKIUSIMU T10 BBITTOJIHEHHUIO JA00OPATOPHBIX XUMHUUYECKUX OIBITOB MO MOJYYESHHUIO
U COOMpaHUIO Ta3000pa3HbIX BEMIECTB (BOAOPOJA W KHUCIOPOJA), MPUTOTOBICHHUIO
PacTBOPOB C ONPEAECIEHHON MAaCCOBOM JOJIEN PACTBOPEHHOTO BEIIECTBA, INIAHUPOBATH U
MPOBOJIUTh XUMUYECKHUE SKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB IIEIOYEH U
KHUCJIOT C IIOMOIIIBIO HHIAMKATOPOB (JJaKMyC, (peHoNIPTalIenH, METUIIOPAHXK U IpyTHe).

K koHIy oOyueHus B 9 KJjacce mpeaMETHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

PacCKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHATUN: XUMAYECKUH DIIEMEHT, aTOM,
MOJIEKYJIA, HOH, KATHOH, aHUOH, MPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, BAJICHTHOCTb,
AJIEKTPOOTPULIATENIBHOCTD, CTEIIEHb OKHUCIEHHs, XMUMHUYECKass peaklusa, XUMHYECKas
CBS3b, TEIUIOBOM 3(P(MEKT peakiH, MOJb, MOJSIPHBIM 00BEM, pacTBOpP, 3JIEKTPOJIUTHI,
HEAJIEKTPOJUTHL, DJIEKTPOIUTHYECKAs UCCOLMALUSA, PEaKIUd HOHHOTO OOMEHa,
KaTajau3aTop, XHMUYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTHUMbIE pEaKIHH,
OKHUCIINTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUN, OKACIIUTEIb, BOCCTAHOBUTEIb, OKACIICHHE
U BOCCTAHOBJICHHE, aIOTponus, am(pOTEepPHOCTb, XMMHUYECKas CBs3b (KOBAJICHTHAas,
VOHHAs, METAUIMYECKas), KPUCTAIMYECKAs PEIIETKA, KOPPO3Us METAJUIOB, CIUIABBI,
CKOPOCTh XMMHMYECKOM peakuuu, MpeaenpHo gonyctuMmas KoHueHtpamus [IJIK
BEILIECTBA;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MTOHATHN U MMPUMEHSITHITU
MOHATHUS NIPU ONMMCAHUHU BEILIECTB U UX MPEBPALLECHUN;

UCIOJb30BaTh XMMHMUYECKYI0 CHMBOJMKY ISl COCTaBlieHUS (OpMYJ BEIIECTB U
YPABHEHUM XUMUUYECKUX PEAKLINM;

ONPENENIATh BAJICHTHOCTh M CTENEHb OKHUCICHHS XUMHUYECKUX DJIEMEHTOB
B COCIMHEHMUAX DPA3JIUYHOIO COCTaBa, IPUHAUICKHOCTb BEIIECTB K OIPEACIEHHOMY
KJIacCy coequHEeHud mno ¢GopmyiaM, BUA XUMHUYECKON CBS3U (KOBaJEHTHas, MOHHAasi,
METaJUINYecKasi) B HEOPraHWYECKHX COEIMHEHMSX, 3aps] HOHA [0 XHWMHYECKOU
dopMmyIie, XxapakTep Cpelbl B BOJHBIX pacTBOpax HEOPraHUYECKHX COCAMHEHUH, THIM
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOI'O BEILIECTBA;

packpbiBath  cMbIici  [lepuonmueckoro  3akona J[.MA. MenneneeBa wu
JIEMOHCTPUPOBAThH €r0 MOHWMAHKE: OMUCHIBATh U XapaKTEPU30BaTh TAOIUUHYIO PopMy
[leproguyeckold CUCTEMBI XMUMHUYECKHX OJJIEMEHTOB: pPa3jinyaTh IOHATHS «TJIaBHAs
noarpynma (A-rpynma)» u «mnobdounas moarpynna (b-rpymma)», maneie u Oombinue
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MIEPUOJIbI, COOTHOCUTh 00O03HAYCHMsI, KOTOPhIE MMEIOTCS B TEPHUOIUYECKON TadmIle,
C YUCJIOBBIMU XapPaKTEPUCTUKAMHU CTPOCHHSI aTOMOB XUMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsn sapa, o0lee YuCiio 3JIEKTPOHOB M PACIpe/ieNIeHUe UX MO AJIEKTPOHHBIM CIIOSIM),
OOBSCHATH 00IIHME 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB AJICMEHTOB U UX COSTMHEHUN
B [IpeIeIaX MajbIX IEPUOAOB U TJIABHBIX MOATPYIII C YYETOM CTPOEHHUS UX ATOMOB;
KITaCCU(UITUPOBATh  XMMHUYECKHE  JJIEMEHTHI, HEOPraHWYECKHE  BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YMCIy UM COCTaBy YYacTBYIOIIMX B PEAKIHH BEILECTB,
10 TerIoBOMY 3G (DEKTY, IO UBMEHEHHIO CTETICHEW OKUCIICHUS! XUMUYECKHUX 2JIEMEHTOB);
XapaKTepU30BaTh (OMUCHIBATH) OOMKE U CIIENU(PUISCKUE XUMUYECKHE CBOHCTBA
IIPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPK/IAs ONMMCAHUE MPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHHI COOTBETCTBYIOIINX XUMHUUECKUX PEAKIIUI;

COCTAaBJIATb YPAaBHEHUS SJIEKTPOJUTUYECKON AUCCOUMALNM KHUCIOT, HIEJIOYEH H
COJICH, TIOJIHbIE M COKpAIIEHHBIC YpaBHEHUS PEAKIMd MOHHOTO OOMEHa, ypaBHEHHS
peaKkIui, MOATBEPKIAIOIINX CYIIIECTBOBAHUE T€HETUYECKOM CBSI3U MEXKIY BEIIECTBAMHU
pa3JIMYHbBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA MOCPEICTBOM
COCTAaBJICHMSI DJIEKTPOHHOTO OajlaHCca ATHX PEaKIIUii;

IIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOEHHUSI, BO3MOKHOCTH
MPOTEKAHNS XUMUYECKHUX MMPEBPAILLICHUI B Pa3JIMYHBIX YCIOBUSX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJSIDHYIO MacChl BEILIECTB,
MacCOBYIO JIOJI0 XMMHUYECKOTO 3JeMEHTa Mo (popMysie COCAMHEHHS, MACCOBYIO JOJIO
BEILIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKON pEaKIuu;

coONo/IaTh TpaBujia TOJB30BAaHUS XHMHYECKOW TMOCYyA0H W J1ab0paTOpPHBIM
o0opy/noBaHMEM, a TakXke IMpaBwia OOpAIlEHUS C BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKITUSIMU T10 BBITIOJIHEHHUIO J1a00PATOPHBIX XUMUYECKUX OMBITOB IO MOTYUYEHUIO
¥ cOOMpaHUIo ra3000pa3HBIX BEIIECTB (aMMHUAKa U YTIIEKUCIIOTO ra3a);

MPOBOAUTL PEAKIUHU, TMOJATBEPKIAIONINE KAUYeCTBEHHBIM COCTAB Pa3IMYHBIX
BEII[ECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOpHUI-, OpOMHI-, HOAWA-, KapOOHaT-,
dbocdar-, cunukat-, cynbhar-, THIPOKCUI-UOHBI, KATUOHBI AMMOHUS U HIOHBI U3YUEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTAaHUYECKUX BEUIECTB;

MPUMEHSITh OCHOBHBIE ONEPALIMU MBICIUTEIBHOUN AESITEIbHOCTH — AaHAJIN3 U CUHTE3,
CpaBHEHHE, O0O0OOIIEHUE, CUCTEMATH3allMI0, BBISBICHUE MPUUYUHHO-CIEICTBEHHBIX
CBSI3€M — I W3YyYEHHUs] CBOWCTB BELIECTB U XMMHUYECKUX PEAKIUH, €CTECTBEHHO-
Hay4YHBIC METO/Ibl TIO3HAHUS — HAOJIOICHUE, U3MEPEHUE, MOJCITUPOBAHUE, IKCTIEPUMEHT
(peanbHBIN ¥ MBICJICHHBIN).
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8 KUIIACC
HaumenoBanu
No Komnuects OcHOBHBIE BUIbI ACSTEILHOCTH
€ pa3/IesioB U Coneprxanue o0yueHus
/o 0 4acoB oOy4aromuxcs

TEM

y4e0HOTO MpeMEeTa

Pazn

eal. HepBOHa‘laJILHLIe XUMHYCCKHE

INOHATHUA

11

(v

u

XHUMUS — BaKHas
001acTh

€CTECTBO3HAHUSA U
MPAKTUYECKO

ACATCIBHOCT
H 4CJIOBCKaA

5

ITpenqmeT xumMuu. Pojib XUMUM B )KU3HU
yesioBeka. XUMUS B CUCTEME HayK.
Tena u BemecTa. u3ndecKue CBOMCTBA
BEIIECTB. ATperaTHOE COCTOSTHUE
BemecTB. IloHgTHE 0 METOIaX ITO3HAHUS
B XUMHHU. YUHCTHIC BEIIECTBA U CMECH.
Cnioco0sblI pa3esieHust CMeceil.
Xumuueckuil IKcnepumenm:
Jlemoncmpayuu.

3HaKOMCTBO C XUMHYECKOU MOCYI0M,

C MpaBuIaMu pabOTHI B JIAOOPATOPUH U
npueMaMu 00palleHus ¢ 1a00paTOPHBIM
000pyI0BaHUEM.

dusnveckre CBOKMCTBa 00Pa3IOB
HEOPTaHUYECKUX BEIIECTB — METAIIOB

1 HEMETAJIOB.

Crnioco0sI pa3niesieHus cMeceit
(punbTpOBaHUE, BEIIAPUBAHUE,
JUCTUIIIALIMS, XpoMaTorpadus).

PackpbIBaTh CMBICIT U3y4a€MbIX OHSTHI.
PackpbIBaTh posib XUMHUU B IPUPOJIE U
KW3HU YEJIOBEKA, €€ CBSI3b C APYTUMHU
HayKaMH.

Pa3znuuaTh uncThIC BEecTBa U CMECH;
OJIHOPOJIHBIE M HEOHOPOHBIE CMECH.
PaznuyaTh Gpuszndeckre 1 XUMUUECKHE
SIBJICHUS.

CrnenoBath alropuTMam UCIOIb30BaAHUS
AKCIIEPUMEHTAJIBHBIX METOA0B —
HaOJIIOJICHHUS M SKCIIEPUMEHTA.
HaOmromaTe 1 onmuceIBaTh 0OBEKTHI

MIpY MPOBEACHUM IEMOHCTpALINI 1
J1a00PATOPHBIX OMBITOB MO U3YUYECHUIO
(bU3UYECKUX CBOMCTB BEIIECTB, CIIOCOOOB
pa3eJICHUs] CMECEU BEILIECTB.
IIpoBOANTE XUMUYECKUN IKCIIEPUMEHT
P pa3fielieHnu cMecel (Ha mpumepe
OUYHCTKHU [MOBAPEHHOW COJIN) B XOJI€
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Jlabopamophvie onvimeoi:

N3yuyenue u onucanue

(bU3NYECKUX CBOMCTB 00OpasIioB
HEOPraHWYECKUX BEIIECTB.

N3yuenue cnocoOoB pasjieneHus
cMecei (¢ MOMONIBI0O MarHUTA).
IIpakmuuecxue pabomol:

Ne 1. TIpaBuiia paboTsl B J1aOOpaTopuu 1
npUEMBI 0OpalleHus ¢ 1a00paTOPHbIM
000pyIOBaHUEM.

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

paKTHUeCKON paboThl Ne 2.

CrnenoBaTh npaBuUiiaM MOJIb30BAHUS
XUMHUYECKOU MocyA0i 1 1a00paTOpHBIM
000pyI0OBaHUEM, a TAKKE TPABIIIAM
oOpalieHus ¢ XuMUYECKUMHU
BEI[ECTBAMU B COOTBETCTBUU C
WHCTPYKIUEN

MIPY BBITIOJIHEHUHY MPAKTHYECKOM
paboter Ne 1.

BricTpanBaTh pa3BEPHYTHIC TUCEMECHHBIE
U YCTHBIE OTBETHI C OIIOPOi

Ha HMOPMAIUIO U3 YUCOHHUKA U
CIIPABOYHBIX MAaTE€PUAIOB, FPAMOTHO
WCIIO0JIb30BaTh N3YYCHHBIN TOHATUHHBINA
anmapart Kypca XuMHUH

1.2.

BemecTtBa
5
XUMHYECK
ne
peakiuu

15

ATOMBI 1 MOJIEKYJIBI.

XUMHUUYECKUE IIIEMEHTHI.

CUMBOJIBI XUMUYECKUX

a1eMeHTOB. [IpocThie U ClI0KHbBIE
BellleCTBA. ATOMHO-

MOJIEKYJISIPHOE YUYECHHUE.

Xumnueckas hopmyna. BareHTHOCTE
aTOMOB XMMHUYECKHX AJIEMEHTOB.
3aKOH MOCTOSIHCTBA COCTAaBa BEILIECTB.
OTHOcCUTENbHAS aTOMHAsl Macca.
OTHOCHUTENBbHAS MOJIEKYJISIpPHAS Macca.
MaccoBast 107151 XMMHAYECKOTO
AJIEMEHTA B COCIMHEHHH.

OmnpenensiTh MPU3HAKA XUMHUECKUX
peaxiuii, yCIOBUs UX MPOTEKAHMUS.
OOBICHATH CYIIHOCTh (PU3UYECKUX U
XUMHYECKUX SBJICHUH C TOUKH
3peHUs] aTOMHO-MOJIEKYJISIPHOTO
YUEHUS.

Knaccudumuponarts

XUMHUYECKUE peakuu (1o

YHCIy U COCTaBY pearupyronmx

1 00pa3yIOIUXCs BEIIECTR).
CocTtaBnsaTth GopMyJibl OUHAPHBIX
BEIIECTB M0 BAJICHTHOCTHU U OTIPEACIISATH
BaJICHTHOCTH MO (hOpMyJiaM BEIECTB.
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KommmuectBo BemectBa. Monbs. MonspHas
Macca. B3auMocBsI3b KOJIMUECTBA, MAaCChI
Y 4KClia CTPYKTYPHBIX €IMHUIL BEIIIECTRA.
Pacuétel mo hopMynam XUMHUYECKHUX
COCIMHEHUN.

DuU3NYECKUE U XUMUYECKUE SIBJICHUS.
XuMHUYeCcKas peakius 1 e€ Mpu3HaKu.
3aKOH COXpaHEHUsI MAacChl BEIIECTB.
XUMUYECKHE YPABHEHHUS.
Knaccudukanust XuMHU4eCKUX peakiuit
(coenuHeHus, pa3oKeHUs], 3aMEeIICHHUS,
obmeHa).

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

dusnveckre CBOMCTBa 00Pa3IOB
HEOPTraHNUYECKUX BEUIECTB — METAJIIOB U
HEMETAJIOB.

OO6pas3Iipl BEmeCTB KOJIMUYECTBOM 1 MOJIb.
dusndeckue sBJIeHUs (T1aBJIEHUE BOCKA,
TasiHUE JibJla, pACTUPAHHE caxapa

B CTYNKE, KUTIEHUE U KOHAEHCAIUS
BOJIbI).

XUMUYECKHE SIBJICHUS (TOPEHUE CBEYH,
MPOKAJTMBAHUE METHOM POBOJIOKH,
B3aMMOJICHCTBHUE COJIbI UJIU MeJia

C COJITHOM KHCJIOTOM).

Ha6nronenue npu3HakoB MPOTEKAHMSI

PaccraBisats k03 puiireHTs!

B YPABHEHUAX XUMHYECKUX PEAKIUH.
HabmronaTte 1 onmmceiBaTh 00BEKTHI

IIpU IPOBEJECHUU JEMOHCTPALIUIA U
71a00paTOPHBIX OMBITOB.

[IpoBoaUTH BHIYUCIEHUS IO (POpMyTIaM
XUMUYECKUX COCTUHEHUN U YPaBHEHUSIM
XUMHUYECKUX PEAKIUH.

[IpuMeHSTh €CTECTBEHHO- HAYUHbIE
METO/IbI IO3HAHUS (B TOM UHUCIIC
HaOJII0ICHUE, MOJICIIMPOBAHUE,
SKCIIEPUMEHT U OCHOBHBIE OTIepaIuu
MBICITUTEIBHOMN AESTEIbHOCTH
(cpaBHeHue, KIaccudukams)
BricTpauBath pa3BEpHYThIC TUCEMEHHbBIE
Y YCTHBIE OTBETHI C ONOPOH

Ha uHGOPMAITNIO U3 YUEOHHKA U
CIIPABOYHBIX MaTEPHUAIOB, TPAMOTHO
VICII0JI30BAaTh U3YYEHHbBI TOHATUNHBIN
ammapar Kypca XuMuu
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XUMUYECKUX PEAKIH (pa3ioKeHe
caxapa, B3auMOJIEICTBHE CEPHOI
KHCJIOTBI C XJIOPHJIOM Oapus, MOJIy4EeHUe
U paznoxkeHue ruapokcuaa meau (1)
IIPY HarpeBaHUU, B3aUMOJICHCTBHUE
xeie3a ¢ pactBopom coiiu meau (I1).
OnbIThI, WILTIOCTPUPYIOLINE 3aKOH
COXpPaHEHUS MACCBHI.

JlabopamopHvie onvimol:

Co3manne MoJIeNIe MOJIEKY T
(IapocTep>KHEBBIX).

Onucanue GpU3NYECKUX CBOICTB
00pa3I0B HEOPTraHUYECKUX BEIIECTB —
METaJJIOB U HEMETAJIOB.
Hab6nronenue dpusnueckux (MaBieHue
BOCKa, TassHUC JIbJa) U XUMUICCKUX
(ropeHue cBe4YH, IPOKATUBAHUE METHOM
POBOJIOKH) SIBJICHUIA.

Hab6nronenue u onucanme npu3HaKoB
IPOTECKAHUS XUMHUYECCKUX PEaAKITHM
Pa3HBIX THIIOB.

Buiuucnenus:

OTHOCHUTEJIbHON MOJIEKYJIIPHON MacChl
BEIIECTB, MOJIIPHOW MacChl, MACChI

BCIICCTB, MACChl 1 KOJINYCCTBA BCIICCTBA,

MaCCOBOM JTOJIM XUMUYECKOTO SJICMEHTA
110 (hopMyJIe COCTUHCHUS;
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I10 YPABHCHUAM XUMHUYICCKUX peaKuHﬁ:
KOJIM4YECTBA, MaCChl BEIIICCTBA

I10 U3BCCTHOMY KOJIMYCCTBY, MACCC
PCArcHTOB WX IMPOAYKTOB PCAKIIMHU

Wroro no pazgeny

20

Pa3n

eJ 2. Ba:xkneiimmue NMPEACTABUTCIN HCOPraHUICCKHUX BEIIECTB

2.1

Bosnyx. Kucnopon.
[TonsTne

00

OKCHax

6

Bo3nyx — cmech razos. CocraB Bo3ayXxa.
Kucnopon — aneMeHT u npocroe
BelecTBO. Haxoxienue kuciopoaa

B IIpUpojie, PU3NUECKUE U XUMHUYECKUE
cBoiicTBa (peakiuu ropeHusi). OKCUbI.
[Tpumenenue kucnopoaa. Criocoobl
MOJIyYeHHS KUCTIOPO/Ia B TAOOpaTOPUH U
npomsbinuieHHoCcTH. Kpyrosopor
Kuciaopoa B mpupoae. O30H —
aJUTOTpOITHAS MOAUDUKAIIHS KUCTIOPO/Ia.
TennoBoit 3ppekT XuMUIeCKoM peakiuu,
TEPMOXUMHUYECKUE YPABHEHUSI, IK30-

Y SHJIOTEPMUYECKHUE peaKiuu. TOIIuBO:
yroJib U METaH. 3arpsi3HEHUE BO3/IyXa,
yCWJICHHE MMapHUKOBOTO d(PdekTa,
pa3pylIeHUe 030HOBOTO CJIOA.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

KauecTBeHHOE omnpeiesieHrue coiepKaHus
KHUCJIOpOJa B BO3/IyXe

[Tonyuenue, cobupanue, pacrio3HaBaHHUE

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUTSI COCTaBIICHUS (DOPMYIT BEIIECTB,
MOJIEKYJIIPHBIX YPaBHEHUI XUMHUYECKHUX
PEAKLHI C y4aCTUEM KHCJIOPO/IA.
XapakTepu3oBaTh (OMUCHIBATH) COCTaB
BO3/lyXa, (U3NYECKUE U XUMUUECKUE
CBOMCTBA KHCIIOPOJa, CIIOCOOBI €ro
MOJIyYeHUs], IPUMEHEHHUE U 3HAUCHHE

B IIPUPO/IE U )KU3HU YEIIOBEKA.
CpaBHHBaTh pPEaKIMHA TOPCHUS U
MEJIJICHHOTO OKHMCIJICHHUS.

OOBICHATH CYITHOCTH SKOJIOTUUECKHUX
po0JIeM, CBSI3aHHBIX C 3arpsS3HEHUEM
BO3/TyXa.

CrnenoBath npaBuiaM 0€30MacHOM
paboThI B JTa0OpATOPHUH TTPH
WCITOJIb30BAaHUN XUMUYECKOH ITOCY Bl U
000pyI0BaHUS, a TAKKE TPABUIIAM
oOparieHus C TOPIOYNMH BEIIECTBAMHU.
[InanupoBaTh 1 OCYIIECTBIIATH HA
MIPaKTUKE XUMUYECKUE IKCIIEPUMEHTHI,
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Y N3y4YEHHE CBOMCTB KUCIOPOAA.
Ha6nronenue B3anMo1elicTBHSI BEIIECTB
C KHCJIOPOJIOM U YCIIOBUS
BO3HUKHOBEHUS U PEKPAILICHUS TOPEHUS
(moxkapa).

JlabopamopHmwiii onvim:

O3HakomIIeHHE ¢ 00pa3IiaMu OKCHJIOB U
OTHCAaHUE UX CBOMCTB.

lIpakmuueckas paboma:.

Ne 3. Tlonmyuyenue u cobupanue
KHCJIOPOJIa, U3YUEHHE €T0 CBOMCTB.
Buiuucnenus:

MOJIEKYJIIPHOM MacChl KHCIOpOa U
030Ha Ha OCHOBAHUHU aTOMHOM MacChl
XUMUYECKOTO AJIEMEHTA;

KOJIMYECTBa, MaCcChl BEIIECTBA

110 YPaBHEHUSIM XUMHUYECKUX PEaKIui

MIPOBOJIUTH HAOIIOICHUS, IETaTh BHIBOIbI
0 pe3yJibTaTaM SKCIEPUMEHTA

P IPOBEICHUH JIAOOPATOPHBIX OTIBITOB
Y IPAKTUYECKON pabOTHI.

BbIYncisTh KOIMYECTBO BEIIECTBA,
00BEM raza nmo gopmymam.

YyacTBOBaTh B COBMECTHOM paboTe

B TpYIIIIC.

BricTpanBaTh pa3BEPHYThHIC TUCHbMEHHBIE
Y YCTHBIE OTBETHI C OMOPOI

Ha HMOPMAIUIO U3 YUCOHHUKA U
CIIPaBOYHBIX MATEPUAJIOB, FPAMOTHO
WCIOJIb30BaTh N3YYCHHbBIN TOHATUNHBINA
amnrmapar Kypca XuMuu

2.2

Bonopon. [lonsitue
0 KHCJIOTax U
COJISAX

Bopopon — anemMeHT u pocroe
BenecTBO. Haxoxnenue Boopoaa

B pupoie, GU3NIECKUE U XUMHIECKHUE
CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI
nonyuyeHus. Kucnorsl u conm.
Mousipabiii 00bEM Ta30B. PacuéTnl

0 XUMUYECKUM YPABHEHUSIM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

[lonydenue, coOupanue u

PackpbIBaTh CMBIC N3y4aeMbIX MOHATUN
Y IPUMEHSTH 3TU OHSATHUS MPU OMTUCAHUU
CBOWCTB BELIECTB U UX IIPEBPALLICHUN.
XapakTepu3oBaTh (OMUCHIBATH)
(dbU3MYECKUE U XUMHYECKHIE CBOMCTBA
BOJIOPO/Ia, CITIOCOOBI €ro MOJyYeHUSs,
MIPUMEHEHHE.

Cob6upath mpuOOp 715 MOTYUSHUS
BOJIOPO/IA.

M cnonb30BaTh XUMUYECKYHO CUMBOJIUKY
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pacro3HaBaHUE BOJOPO/A.
B3anMopeiicTBre Boopoaa ¢ OKCHIOM
menu (II).

JlabopamopHhwiii onvim:
B3anMonelicTBre KUCIIOT C METaJJIaMH.
llpaxmuueckas paboma:.

Ne 4, Tlomyuenue u coOupaHnue BOI0po/a,
W3y4YECHHE €ETO CBOWCTB.

Buviuucnenus:

00BEMa, KOJTUIECTBA BEIIECTBA

rasa 1o ero H3BECTHOMY

KOJIMYECTBY BEIIECTBA WU

00BEMY;

00BEMOB Ta30B 10 YPaBHEHUIO PEAKIIHH
Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIIICHUHN
ra3oB

JUIS COCTaBJIEHUS (HOPMYJT BEIIIECTB,
MOJICKYJIIPHBIX YPaBHEHUN XUMHUYECKHUX
peaKUuil ¢ y4acTUEM BOJOPOA.
Boiuuciste MOJISIpHYIO Maccy BEIIECTB;
KOJIMYECTBO BEIIECTBa, 00bEM rasa,
Maccy BEIIeCTBa;

[IpoBoaUTH pacyEThI IO YpaBHEHUAM
XUMHYECKHUX PEaKINii: KOJIMUeCTBa,
00BbEMa, Macchl BEIIECTBA 10 U3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce peareHTOB
WJIN TIPOJYKTOB PEAKIUH.

CrnenoBath npaBuiiaM 0€30MacHOM
paboThI B 1a0OPATOPUH MPU
UCIOJIb30BAHUU XUMUYECKOM MOCYIbI

U 000pyZIOBaHUS, a TAKKE MPABUIIAM
oOpallleHHs C TOPIOYKMMHU BEIIECTBAMU

B OBITY.

[TmaarpoBaTh M OCYIIECTBIATH HA
MPAKTUKE XUMUYECKHUE dKCTICPUMECHTHI,
IPOBOJIUTH HAOIIOJICHUS, JIETATh BHIBOIBI
10 pe3yJIbTaTaM dKCTIIEpUMEHTA.
VYuyacTBOBaTh B COBMECTHOM paboTe

B TpyMIe

2.3

Bopa. PacTBopbl.
[loagaTue
00 OCHOBaHUSX

dusnueckue cBoiicTBa Boabl. Boma kak
pacTBOpUTEIIb. XUMUYECKUE CBOMCTBA
BOJIBI.

OcHoBaHMS.

PackpbIBaTh CMBICT U3y4aeMbIX HOHATHN
Y IPUMEHSTH 3TH MOHITHUS NPU ONTUCAHUU
CBOWCTB BEILECTB U UX NPEBPALLIECHUM.
XapakTepu30BaTh (PU3HUCCKUE U
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PacTtBOpbI. POtk pacTBOpPOB B IpUpPOAE U
B KW3HU YesoBeka. KpyroBopot Bojib
B MpUPO/Ie. 3arpsi3HEHUE TPUPOTHBIX
BoJl. OXpaHa U OYUCTKA NPUPOJAHBIX BOJI.
HacpimmienHbie 1 HEHACHIILICHHBIE
pacTBOpBI. PacTBOPUMOCTH BEILIECTB

B BoJie. MaccoBas J0JIs BEIeCTBA

B pacTBOpE.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

PacTBOpeHue BEIECTB € pa3InuYHON
PacTBOPUMOCTBIO.

BzaunmopericTBre BOIbI ¢ METaIIaMU
(HaTpUeM U KaJIbIIUEM ).
HccnenoBanue pacTBOPOB KUCIOT U
IeI04€i ¢ TOMOIIBIO UHAMKATOPOB.
Jlabopamophvie onvimol
Uccnenosanme ocoOEHHOCTEN
PacTBOPEHUS BEIIECTB C pa3InyHON
PacTBOPUMOCTBHIO.

[IpuroroBneHnue pacTBOpOB

C ONPEAECITIEHHON MAacCCOBOU JOJIEN
pacTBOPEHHOIO BELIECTBA.
llpaxmuueckas paboma

Ne 5. TIpuroroBienue pacTBOpOB

C OIPEICIIEHHON MaCCOBOU J0JIEH
PACTBOPEHHOTO BEUIECTBA.

XMMHUYECKUE CBOMCTBA BOJIbI, €€ POJIb KaK
PacTBOPUTEIIS B MPUPOJIHBIX MPOIIeCcCaXx.
CocTaBisATh ypaBHEHUS] XUMHUUECKUX
PEAKLHMI C y4aCTUEM BOJBI.

OOBACHATH CYIIHOCTh AKOJIOTHYECKUX
npo0JIeM, CB3AHHBIX C 3arPA3HEHUEM
IPUPOIHBIX BO/I, CIIOCOOBI OYMCTKU BOJIbI
OT MPUMECEN, MEPBI IO OXPAHE BOJT

OT 3arpsi3HEHUS.

[InanupoBaTh M OCYIIECTBIATh

Ha MPAKTUKE XUMHUUECKHUE
AKCIIEPUMEHTBHI, TPOBOIUTH HAOTIOICHUS,
JIeaTh BBIBOJIBI 110 PE3yJIbTaTam
HKCHEPUMEHTA MPU MTPOBEICHUH
71a00paTOPHBIX OMBITOB U MPAKTUYECKOU
paboTHI.

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

[IpoBOIUTH BEIYUCIICHUS C TPUMEHEHUEM
MOHSTHS «MaccoBasi 10J1s1 BEIIECTBa

B PAcTBOpPE».

BricTpauBath pa3BEpHYThIEC TUCEMEHHBIE
Y YCTHBIE OTBETHI C OITOPOU

Ha nH(OpMaIHIO U3 yUYeOHUKA U
CIIPABOYHBIX MAaT€pUaJIOB, TPAMOTHO
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Buviyucnenus:
C UCITOJIb30BAHUEM ITOHATHS «MaCCOBAs
JIOJIs1 BEIIECTBA B PACTBOPE

HCTIOJIb30BATh U3YUYECHHBIN TOHATUMHBIN
armapar Kypca XuMuu

2.4

OcHOBHEBIE
KJ1aCCBI
HEOPraHUYECKUX
COCJIMHCHU M

11

Krnaccudukanys HeopraHmueckux
coequHeHnit. Oxcuapl. Knaccugukanus
OKCHJIOB: COJIe00pa3yrouine (OCHOBHBIE,
KHUCJIOTHBIE, aM(OTEpHBIE) U
Hecoseobpasyromue. Homenknatypa
oKcHI0B. DU3NYECKHIE U XUMHUECKUE

CBOMCTBA OKCHJIOB. [lonyuenune okcuaos.
OcnoBanus. Kiaccudukanmst o0CHOBaHMIA:

ETOYN U HEPACTBOPHUMBIE OCHOBAHMSI.
Homenknatypa ocHoBanuii. @usnyeckue
Y XMMUYECKUE CBOMCTBA OCHOBAHUM.
[Tonydyenne ocHOBaHUIA.

Kucnotsl. Knaccudukanus Kucior.
Homenknarypa kucnor. usznueckue

Y XMMUYECKUE CBOMCTBA KUCIOT. Psin
aktuBHOCTH MetaiuioB H.H. bekerosa.
[TosyyeHnue KUCIOT.

Comu. HoMeHknaTypa conen.
DOU3NYECKNE 1 XUMUYECKHE CBOKMCTBA
cozeit. [Tomyuenue comen.
['eneTnyeckas CBsI3b MEXAY KllacCaMU
HEOPTraHUYECKUX COCTUHEHUM.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

Knaccudumuposats nzydaeMble
BEIL[ECTBA 110 COCTABY U CBOMCTBAM.
CocTaBnsiTh POpPMYJIBI OKCUIOB, KUCIIOT,
OCHOBAHUM, COJIeH U HA3BIBATh UX

0 MEXIYHapOJIHON HOMEHKIIaType.
[Iporuo3upoBaTh CBOWCTBA BEIIECTB

Ha OCHOBE OOIINX XUMHUECKUX CBOMCTB
W3YUYEHHBIX KJIACCOB/TPYIII BEIIECTB,

K KOTOPBHIM OHH OTHOCSTCA.

CocTaBnsiTh MOJIEKYJISIPHBIC YPABHEHUS
peaKuui, UUTFOCTPUPYIOLIUX
XUMHUYECKHE CBOMCTBA M CITIOCOOBI
MOJTyYSHUS BEIIECTB U3YUCHHBIX
KJIACCOB/TPYIIII, & TaKXKe
MOITBEPKTAIOIINX TEHETHUECKYIO
B3aMMOCBSI3b MEX]Ty HUMHU.
[Ipou3BOANTH BEIYUCTICHUS

M0 YPaBHEHUSIM XUMUYECKUX PEAKIIUN.
[TnarUpOBaTH M OCYIIECTBIATH

Ha TIPAKTUKE XUMUYICCKUC
OKCIIEPUMEHTHI, TPOBOIUTH HAOTFOICHUS,
JieaTh BBIBOJIBI TIO PE3ysIbTaTam
AKCIIEPUMEHTA TIPH MTPOBEICHUN
71a00pPATOPHBIX OMBITOB M MPAKTUIECKUX
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OO0pas1pl HEOPraHMYECKUX BEIIECTB
Pa3IMYHBIX KIJIACCOB.

OMNBITHI, WIUTFOCTPUPYIOIINE XUMHUECKUE
CBOMCTBA KJIACCOB HEOPTraHUYECKUX
BEILIECTB.

JlabopamopHvie onvimol

Onpenenenue pacTBOPOB KUCIOT U
LIEJI0YEN C TOMOIIBIO UHIUKATOPOB.
N3ydenne B3auMOIEUCTBUS KUCIIOT

C METAJJIaMHU, PEAKINUNA HEUTPaTN3alIHH.
B3anmoneiicTBrue pacTBOpa CEpHON
KUCIIOTHI ¢ okcuaoMm menu (II).
ITosmyyeHne HepacTBOPUMBIX OCHOBAHUM.
BriTecHeHMEe OTHOTO MeTasia

JIPYTUM U3 PACTBOPA COJIH.
IIpakmuueckas paboma

No 6. Pemenne
SKCIIEPUMEHTAJIBHBIX ~ 3aJlad [0
TEME «Baxaenmme KJIaCChI

HEOPraHUYECKUX COCTMHECHUIN.
Buviuucnenus:

1o ypaBHEHUSM XUMHYECKOM
peaKIuu: KOJHMYECTBA  BEIICCTBA,
o0béMa, Macchl 1O H3BECTHOMY
KOJMYECTBY  BEIIECTBa, 00BEMY,
Macce peareHTOB WU
IIPOTYKTOB PEAKIH

pabor.

CrnenoBaTh mpaBuiIaM O€30MaCHOM
paboTHI B J1aOOpaTOpUH

P UCIIOJIb30BAHUU XUMUYECKON
MOCY/Ibl U 000PYAOBAHUS.
BricTpanBath pa3BépHyThIC TUCHMEHHbBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha nHMOPMAIUIO U3 YUYCOHHUKA U
CIIPABOYHBIX MAaTE€pPUAIOB, FPAMOTHO
MCIIOJIb30BaTh U3y4YECHHBIN TOHATHUIHBINA
anmapar Kypca XUMHUH

Hroro no pazueny:

30

31




denepanpHas padoyvas nporpamma | Xumus. 8—9 kiaccel (0a30BbIi yPOBEHb)

Pa3nea 3. [lepnoanyeckuii 3axkon u [lepuoauyeckas cucrema xumudeckux 3jiementoB Jl. U. MengeneeBa. Ctpoenue
aToMoOB. XHMHYeCcKas CBA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIMHU

3.1 | Ilepuomnuecku
1 3aKOH U
Ilepnoanuecka
s CHCTeMa
XUMHYECKUX
3JIEMEHTOB

Ctpoenue atoma

J1. 1. MeHneneena.

7

[TepBbie MONBITKY KJIacCU(pUKAITUN
XUMHUYECKUX 3JIeMEHTOB. [loHsATHE

0 rpynmnax CXOJHbIX JIEMEHTOB
(LI€JTI0YHBIC U IIEJIOYHO3EMEIbHBIC
METaJLJIbI, TAJIOTEHBI, UHEPTHBIE T'a3bl).
DNeMEeHThI, KOTOpbIle 00pa3yIoT
aMdoTepHbIe OKCHUJIBI U TUAPOKCHUJIBI.
[lepnonnueckuii 3akoH. [lepuoguueckas
CHUCTEMA XUMHUYECKUX AJIEMEHTOB

J.1. MenneneeBa. Koporkonepuoanas u
JUTUHHOTIEPHOHAS (DOPMBI
[Tepuoauyeckoil CUCTEMbI XUMHUYECKHUX
aneMmeHToB [[.U. Menneneesa. [leproabl
Y rpynbl. PU3NYECKUNA CMBICIT
MOPSIAKOBOI'O HOMEPA, HOMEPOB MEpUoa
U TPYIIIBI DJIEMEHTA.

Ctpoenue aroMoB. COCTaB aTOMHBIX
saep. M3oromnbl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0UYEK AaTOMOB MEPBHIX
20 XMMHUYECKHUX DJIEMEHTOB
[leprnoanueckoi cuCTEMBbI

J.1. MenneneeBa. XapakTepucTUKa
XHMHYECKOTO 3JIEMEHTA

II0 €70 MOJIOXKEeHUIO B [leproanueckon
cucrteMe JI.1. Menneneena.
3aKOHOMEPHOCTH MU3MEHEHUS pajyca

PackppIBaTh CMBICI IEPHOIUYECKOTO
3aKOHA.

OnuchIBaTh CTPOCHHUE TAOIUIIBI
«lIepnonnueckas cucTeMa XUMUYECKHUX
anemenToB /.M. MeHnaeneeBay.
MopaenvupoBaTh CTPOCHHUE aTOMA,
SHEPreTUYECKNX YPOBHEU U OLYyPOBHEMN
MIPU TIOMOIIN PUCYHKOB, JIEKTPOHHBIX
KOH(Urypaluii 1 3J€KTPOHHO-
rpaduueckux Gopmyi.

[TosicHATh (hU3UUECKUIN CMBICIT
MOPSIIKOBOTO HOMEPa, HOMEPOB MeproJia
Y TPYIIIbI 3JIEMEHTA.

XapaxkTepu3oBaTh XUMUUECKUE DJIEMEHTHI
MIEPBBIX TPEX MEPUOMOB, KAJIUM, KAJIbIUN
U WX COCJMHEHUS IO MOJIO0KEHUIO

B [Iepnonnueckoint cucreme

JI.1. Menpneneena.

OOBICHATH 001IIHE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB XMMUYECKHUX
AJIEMEHTOB (M3MEHEHHE PAJInyCOB
aTOMOB, 3JIEKTPOOTPUILIATEIbHOCTH,
BAJICHTHOCTH) U UX COEAUHEHUI

B IIpeiesiaX MajIbIX EPUOJIOB U TJIABHBIX
MOATPYIIL C YY4ETOM CTPOCHHUS X
aTOMOB;
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aTOMOB XUMHUYECKHX JIEMEHTOB,
METAUIMYECKUX U HEMETAJITNYECKUX
CBOWCTB MO IpyIIaM U MEPUOJIaM.
3nauenue [lepuoauyeckoro 3akoHa u
[TeproanYECKOM CUCTEMBI XMMUYECKUX
3JIEMEHTOB JIJIS1 Pa3BUTHUSI HAYKU U
npaktuku. J[.1. Mennenees — yuéHblii 1
rpakIaHUH.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

BzaumoericTBre THAPOKCHIA TUHKA

C pPacTBOPaMU KUCIIOT U LIEIIOYEH.
MoaenupoBaHue CTPOCHUS MOJIEKY T
IIPY MTIOMOILM PUCYHKOB, MOJEJIEH,
AJIEKTPOHHBIX U CTPYKTYPHBIX (OPMYIIL.
Ta6mumna «Ilepunonnueckas cucrema
XUMHUYECKUX JJIEMEHTOB

JI.1. MeHeneeBay.

Jlabopamophvie onvimul
O3HakomIIeHHE C 00pa3IlaMu METAIIJIOB U
HEMETAJIOB

VYyacTBOBaTh B COBMECTHOI padboTe

B IIap€ WJIM IpyIIIE.

BricTpanBath pa3BEpHYTHIE TUCBMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

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

3.2

Xumuueckast
CBS3b.
OKHUCIIUTENBHO-
BOCCTAaHOBUTEJILHBI
€ peakiu

XnmMmudeckast cBs13b. KoBajieHTHas
(monsipHast U HEMOJsIpHAasi) CBS3b.
DJIEKTPOOTPHUIIATEILHOCTh XUMUYECKUX
asieMeHTOB. MoHHas cBsA3b. CTENEHD
okucieHus1. OKUCINTENbHO-
BOCCTaHOBHUTEIbHBIE peakiuu. [Iporecchl

PackpbIBaTh CMBICII N3y4aeMBbIX TOHATHUH.
OnpenensaTh BUJI XMMAYECKON CBSI3U

B COCJIMHCHHUU.

MoaenupoBaTh CTPOCHUE MOJIEKYJT

IIPY MMOMOILM PUCYHKOB, MOJEJIEH,
3JIEKTPOHHBIX U CTPYKTYPHBIX

dbopmy.
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OKHCJIEHUS] U BOCCTAHOBJICHHUS.
OKHUCIUTENN U BOCCTAHOBUTEIH.
XUMUYECKUHN DIKCIIEPUMEHT: U3YUYEHUE
00pa31oB BEIIECTB METAJUIOB U
HEMETaJIJIOB, B3aUMOJCHCTBUEC
T'HIPOKCH/IA [IMHKA C pACTBOPaMU KUCIIOT
Y LIEJI0YEN, TPOBEICHUE OIBITOB,
WJUTIOCTPUPYIOLIUX TPUMEPBI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiuu
Pa3JIOKEHUsI, COCTUHECHUS ).
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OMNBITHL, WIUTFOCTPUPYIOLIUE

MPUMEPBI OKUCIUTENBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUI

(ropenue, peakuu

Pa3JIOKEHUsI, COCTMHEHUS)

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUTSL COCTaBIIeHUs (POPMYIT BEILIECTB,
AJIEKTPOHHOTO OajlaHca peakiuii.
Onpenensite CTENEHb OKUCIEHUSI aTOMOB
XUMUYECKUX JIEMEHTOB 10 PopMyiaM U
COCTaBIIATH (OPMYJIbI OMHAPHBIX
COEAMHEHUM 10 CTEIIEHU OKUCIICHUS
aTOMOB XMMUYECKHUX JIEMEHTOB.
Onpenensitb OKUCIUTEND U
BOCCTAaHOBUTEND. PaccTaBisITh

KO3 PUIIMEHTHI B CXeMax MPOCTHIX
OKHCJIUTEIBHO-

BOCCTAHOBUTEJIbHBIX PEAKIINI

METOJIOM AJIEKTPOHHOTO OaiaHca.
Habnronath XMMUYECKHE OTBITHI

10 IJIaHYy, AHATU3UPOBATH U

JieaTh BBIBOJIBI.

Ucnonws3oBate UKT mis co3manus
MOJIEJIEH, MOATOTOBKU TPE3EHTALINH,
JIOKJIAIOB TI0 TEME.

BricTpauBaTh pa3BEpHyThIE IUCHMEHHBIE
Y YCTHBIE OTBETHI C OMOPOM Ha
uHpopMaIuio U3 yueOHUKA U JPYTUX
HMCTOYHUKOB, B TOM uucie MurepHera

Wtoro no pazaeny 15
PesepBHOE Bpemsi 3
OBUIEE YN CJIO YACOB 68
[10 ITPOTPAMME
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Copep:xanue y4eGHOro npeaMera.

9 kaacce

Ha3zBanue paznena

Komn-Bo gyacosn

Knaccudukaiys XuMU4ecKux peakiui 5
XUMHUYECKHE PEeaKIIuu B BOAHBIX pacTBOpax 8
["asiorenst 3)
Kucnopon u cepa 8
A30T1 1 docdop 8
Yraepon u KpeMHUM 10
Mertans 13
[lepBoHavasibHbIE TPENCTABICHUS 00 OPraHUYECKUX 3)
BEIIECTBaxX

Hroro 68
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8 KIIACC
KosnyecTBO 4acoB DJIeKTPOHHbIE
ara udpoBbIe
Nen/m Tema ypoka Beero Konrtpoabubie IIpakTuueckue 51[3yqemm gﬁ[?:lI;OBaTeJIbHLIe
padoThbI padoThI pecypes
1 IIpeamet xumuu. Ponb XuMuu B 5KU3HU 1 https://resh.edu.ru/
yesoBeka. Tena v BelecTsa
2 IIpeamet xumuu. Ponb XuMuu B )KU3HU 1 https://resh.edu.ru/
yesoBeka. Tena u BelecTsa
3 IIpenmer xumuu. Postb XuMuu B :KU3HU 1 https://resh.edu.ru/
yesoBeka. Tena u BelecTsa
4 ITonsiTve 0 METOAX TTO3HAHUS B XUMUU 1 https://resh.edu.ru/
[IpakTnueckas padora Ne 1 «IlpaBusa paboTs https://resh.edu.ru/
5) B J1a0OpaTOpPHH U IPUEMBI OOPALLIEHUS C 1 1
11a60PATOPHBIM 000PYIOBAHUEM)
6 YucTele BelecTBa E/I cMecu. CriocoOsl 1 https://resh.edu.ru/
pazneneHus cmecen
[Tpaxtuueckast padora Ne 2 «Paznenenne https://resh.edu.ru/
7 cMmeceil (Ha mpuMepe OYNCTKH NMOBAapEHHOM 1 1
COJIN)»
8 ATOMBI I MOJIEKYJTBI 1 https://resh.edu.ru/
9 XUMHUYECKHUE FIIEeMEHThI. 3HAKH (CHMBOJIBI) 1 https://resh.edu.ru/
XUMHUYECKUX IIEMEHTOB
10 [IpocThle u cnoXkHBIE BELIECTBA 1 https://resh.edu.ru/
11 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 https://resh.edu.ru/
3aKOH MOCTOSHCTBA COCTaBa BEIIECTB. https://resh.edu.ru/
12 Xumudeckast popmyiia. BaeHTHOCTH aTOMOB 1
XUMHUYECKUX TEMEHTOB
13 OTHOCHTEIIbHAsI aTOMHas Macca. 1 https://resh.edu.ru/

OtHOCUTENIbHAS MOJICKYJISIpHAasg Macca
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14

MaccoBas 107151 XUMHYECKOr0 3JIEMEHTA B
COCIMHCHHUHA

https://resh.edu.ru/

15

KomunuectBo BelecTra. Mok, MOJ'ISIpHaSI
Macca

https://resh.edu.ru/

16

17

18

19

dusnueckre U XUMHUIECKHE SBICHHUS.
XuMHUYecKasi peakius

[Ipu3Haku 1 ycaoBUs OpOTEKaHUA
XUMHYECKUX PeaKIni

3aKOH COXpaHEHUs] MacChl BELIECTB.
XHWMHUYECKHUE YPABHEHUS

Brluncnenus KolIu4yecTBa, Macchl BEILECTBA
110 YPaBHEHUSIM XMMUYECKUX pEeaKLUn

https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

https://resh.edu.ru/

20

21

22

Knaccudukaims XuMUIeCKUX peaknui
(coenMHEHUs, pa3IOKEHHUS, 3aMCIIICHHUS,
obMeHa)

M. B. JIoMOHOCOB — y4€HBII-
sHImKIoneauct. O0001IeHNE U
cucTeMaTH3aIysI 3HaHUM

Kontponbhas pabora Nel mo reme «Bemecta
Y XUMHUYECKHE PCAKIHI))

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

23

24

Boznyx — cmech ra3oB. CoctaB Bo3ayxa.
Kucnopox — 3eMeHT U POCTOe BEHIeCTRO.
O30H

dusnueckre 1 XUMHYECKHE CBOMCTBA
KHCII0po/ia (PEaKIui OKUCIICHHUS, TOPEHUE).
ITousarue 00 okcumax

https://resh.edu.ru/

https://resh.edu.ru/

25

26

Crioco0b! moTy4YeHHsI KHCIopoaa B
J1a00paTOPUX U IPOMBIIIIICHHOCTH.
[Ipumenenue kuciaopona

TennoBoit 3 PeKT XUMUIECKOH peakLn,
MOHSTHE O TEPMOXUMUYECKOM YPaBHEHUH,
9K30- ¥ SHAOTEPMUYIECKIX PEaAKIHUIX

https://resh.edu.ru/

https://resh.edu.ru/

27

Tommso (HedTh, yroiib 1 METaH).
3arps3HEHNE BO3AyXa, CIIOCOOHI €T0
MPEIOTBPAIICHUS

https://resh.edu.ru/
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[Ipaktuueckas padota Ne 3 mo Teme

https://resh.edu.ru/

28 «[Tonyuenne u cobupaHue KUCIOPO/a,
H3YYEHUE €r0 CBOMCTBY
29 Boaopoa — 35eMeHT 1 IPOCTOE BEIIECTBO. https://resh.edu.ru/
Haxoxaenue B npupoje
30 DOu3nIecKue 1 XUMHIECKHE CBOMCTBA https://resh.edu.ru/
Bojopoaa. [Ipumenenue Bogopoaa
31 IloHsATHE 0 KHCIOTAaX M COJISX https://resh.edu.ru/
32 CrniocoObl OTy4€eHUs BOAOPOJaA B https://resh.edu.ru/
J1a00paTopun
[Ipaktudeckas padota Ne 4 mo Teme https://resh.edu.ru/
33 «[Tonyuenne u cobupaHue BOJIOPO/IA,
HU3yYEHHUE €TI0 CBOMCTBY
34 MossipHbIit 00BEM ra3oB. 3aKoH ABOragpo https://resh.edu.ru/
Brrancnenns o0bEMa, KOTHIECTBA BEIIECTBA https://resh.edu.ru/
35 rasa Io ero U3BECTHOMY KOJIMYECTBY
BelIeCTBa WK 00BEMY
Beruucnenus 00bEMOB ra3oB 110 YPaBHEHHIO https://resh.edu.ru/
36 peaKkiiK Ha OCHOBE 3aKOHA 00BEMHBIX
OTHOIIICHUH Tra30B
37 dusnyeckre U XUMHUISCKHE CBOHMCTBA BOJIBI https://resh.edu.ru/
38 CocraB ocHoBanwuii. [TonsTre 00 https://resh.edu.ru/
WHIUKATOPax
Bona xak pactBopuresns. HaceiieHHbIE U https://resh.edu.ru/
39 HEHACHIIEHHBIE PACTBOPBLL. MaccoBast 10J1st
BEILIECTBA B PACTBOPE
[Ipaxtraeckast padota Ne 5 mo Teme https://resh.edu.ru/
40 «IIpurotoBneHue pacTBOPOB C OMpPeAeIEHHOMN
MAacCOBOH J10J1el paCTBOPEHHOTO BELIECTBAY
a1 Konrtponbnas padora Ne2 o teme https://resh.edu.ru/
«Kucnopoa. Bonopoa. Bona»
42 Oxcuppl: cocTas, KnaccupuKanus, https://resh.edu.ru/
HOMEHKJIaTypa
43 ITonydyeHue U XMMHUYECKUE CBONCTBA https://resh.edu.ru/
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KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX
OKCHIOB

OcHOBaHUS: COCTaB, KJIacCU(pUKaIHS,

https://resh.edu.ru/

44
HOMEHKJIaTypa
45 [TonydyeHue u XMMHUYECKUE CBOMCTBA https://resh.edu.ru/
OCHOBAaHMI
46 Kucnotsr: coctas, KiaccupUKaIms, https://resh.edu.ru/
HOMEHKJIaTypa
47 [TonyyeHue u XuMHUYECKHUE CBOMCTBA KUCIOT https://resh.edu.ru/
48 Conu (cpeanne): HOMEHKIIATYpa, CIIOCOOBI https://resh.edu.ru/
MOJTY4YCHUS, XUMUYCCKUE CBOHCTBA
[Ipaktudeckas padota Ne 6. Pemenne https://resh.edu.ru/
49 SKCTIEPUMEHTAIBHBIX 33724 [0 TeMe
«OCcHOBHBIE KJIacChl HEOPTAaHMYECKUX
COETMHECHUID)
50 I'eneTnueckas CBs3b MEXIY Klaccamu https://resh.edu.ru/
HEOPraHWYECKUX COETMHEHUM
51 O0600ITIeHIE B CHCTeMAaTH3aIMs 3HAHUH https://resh.edu.ru/
Kontponbhas pabora Ne3 o teme https://resh.edu.ru/
52 "OCHOBHBIE KJIACChI HEOPTAHHYECKHX
coeTMHEeHUH"
[lepBbie MOMBITKY KIIACCU(PHUKAIIH https://resh.edu.ru/
53 XUMHYECKUX d1eMeHToB. [loHsTHE O Tpymmax
CXOJTHBIX DJIEMEHTOB
ITepuonnueckuii 3axoH u llepuoanyueckas https://resh.edu.ru/
54 cHCTEMA XMMHUYECKHX diieMeHToB J1. 1.
Meneneena
55 ITepuopl, rpynIbl, HOACPYIIIIbI https://resh.edu.ru/
56 Crpoenue atoMoB. CocTaB aTOMHBIX SIED. https://resh.edu.ru/
N3otonsl
CtpoeHue 3J1eKTPOHHBIX 000JI04YEK ATOMOB https://resh.edu.ru/
57 anemenToB [epuoanyeckoit cucremsr 1. 1.
Meneneena
58 XapakTepucTuKa XMMUYECKOT0 3JIEMEHTA 110 https://resh.edu.ru/
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ero nonoxxeHuto B [lepuoauueckoil cucreme
. . Menneneera

3uauenue [leproanueckoro 3aKoHa Jjist
pa3BUTHUs HAyKH U npaktuku. . .

https://resh.edu.ru/

59 i 1
MeHnneneeB — yu€Hblii, IeJaror u
rpaXxJIaHuH
60 DIEeKTPOOTPHUIIATEIEHOCTH ATOMOB 1 https://resh.edu.ru/
XUMHUYECKUX TE€MEHTOB
61 HMonnas xumMuueckas CBsI3b 1 https://resh.edu.ru/
62 KoBasnenrtnas nonsipHas XuMu4eckasi CBs3b 1 https://resh.edu.ru/
63 KoBanenrtHas HenonsipHasi XuMHUYECKast CBA3b 1 https://resh.edu.ru/
64 CteneHb OKUCICHUS 1 https://resh.edu.ru/
65 OKHUCITUTETHHO-BOCCTAHOBUTEIbHbIE PEAKLIUH 1 https://resh.edu.ru/
66 OKUCIUTEIN U BOCCTAHOBHUTEIIH 1 https://resh.edu.ru/
67 Konrtponbnas padora Ne4 o teme «CtpoeHue 1 1 https://resh.edu.ru/
aTomMa. XMMHUYECKAsI CBSI3bY»
68 O060011IeHNE ¥ CUCTEMATH3ALMS 3HAHUI 1 https://resh.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 68 4 6

[NPOTPAMME
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ITIOYPOYHOE IIVTAHUPOBAHUME

9 KJIACC
Ne JlaTa mpoBeneHus Tema ypoxka LHOP
ypoka
TUIaH ¢akr
1 2 3 4
Knaccuduxkayua xumuueckux peaxyuit (5 uacos.)
1(2) Beoanbiit nacTpykTax mo Th. OKHCIMTENBHO - BOCCTAHOBHTEIbHBIE PeaKiinu https://resh.edu.ru/
2(2) TemoBsie 3G HEKThI XUMUUECKUAX PEaKITHiA https://resh.edu.ru/
33 CKOpOCTh XUMHYECKHUX PEaKInii https://resh.edu.ru/
4(4) Hucmpyxkmaoie no Th. Ipakmuueckas padoma Ne Ino meme: « H3yuenue enuanuit ycioeuil https://resh.edu.ru/
NPOGEOeHUs XUMUYECKOU PEAKYUU HA €€ CKOPOCHIbY
5(5) O6parumbie peakiyu. [TOHATHS 0 XHMHYECKOM PABHOBECHH. https://resh.edu.ru/
Xumuueckue peaxkyuu é 600HvIX pacmeopax (8 uacos.)
6 (1) CyIIHOCTB MPOIecca IIEKTPOIUTHYECKOM AUCCOLMALIN https://resh.edu.ru/
7(2) Jlucconualiyst KUCIIOT, OCHOBAHUIM M COJIEi https://resh.edu.ru/
8 (3) Crabble U cIIbHBIE MIEKTPOIUTHI. CTENeHb JUCCOLUAIIUH. https://resh.edu.ru/
9(4) Peaknun nonHOro oOMeHa https://resh.edu.ru/
10 (5) I'maponus coneit https://resh.edu.ru/
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11(6) Ilpaxmuueckan padoma Ne2 « Pewenue sxcnepumenmanvuwix 3adau no meme . «Ceoiicmea Kuciom,
OCHOBAHUT U CONEU KAK IIEKMPONUMOB»
12 (7) [ToBTOpenue u 0600IIeHHE TIO TeMe: «DIEKTPOIUTHIECKAS TUCCOLUALIHSDY
13 (8) Konmponvnas paooma Nelno meme: «Inekmponrumuueckas Ouccoyuayusy
T'anozenwt (5 uacos.)
14 (1) XapakTepuCTHKa TAIOTCHOB https://resh.edu.ru/
15(2) Xiop https://resh.edu.ru/
16 (3) XI0pOBOIOPO : TIONyYEHHE U CBOMCTBA https://resh.edu.ru/
17 (4) ConstHast KUCIIOTa U €€ COIH https://resh.edu.ru/
18 (5) Ilpakmuueckasn paboma Ne3 no meme: «llonyuenue conanou KUciomol u uzyuenue eé ceocmae)
Kucnopoo u cepa (8uacos.)
19 (1) XapakTepHucTHKa KHCIOPOJa U Cephl https://resh.edu.ru/
20 (2) CBOJiCTBa U IPUMEHEHHE CePbI https://resh.edu.ru/
21 (3) Ceposonopoa. Cyabhuisl. https://resh.edu.ru/
22 (4) Oxcup cepri(1V).CeprucTas kuciora https://resh.edu.ru/
23 (5) Oxcup cepri(V1).Cepnas kucnora https://resh.edu.ru/
24 (6) IlIpakmuueckasn paboma Ne4 «Peuwrenue skcnepumenmanvnuix 3aday no meme: «Kucnopoo u cepan
25 (7) IMoBTopenue u 06o6menue mo Teme «I anorensl. Kucnopon u cepa»
26 (8) Koumponvuaa padboma Ne2 no meme: «I'anozenvt. Kucnopoo u cepa»
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A3zom u hocghop. (8 uacoe)

27 (1) Xapaktepuctuka a3ota u ¢pochopa. Pusznveckue u XUMUIECKHAEC CBOHCTBA a30Ta. https://resh.edu.ru/
28 (2) Ammuak https://resh.edu.ru/
29 (3) Ipaxkmuueckan paboma Ne5no meme: «Ilonyuenue ammuaxa u usyuenue e2o c60uCme» https://resh.edu.ru/
30 (4) Conn amMMoHus https://resh.edu.ru/
31 (5) A30THas KKCII0Ta https://resh.edu.ru/
32 (6) CoJ1 a30THOM KHCJIOTHI https://resh.edu.ru/
33(7) ®ochop https://resh.edu.ru/
34 (8) Okeun pochopa (V). PocdopHas KHCIOTA U €€ COIIH. https://resh.edu.ru/
Yenepoo u kpemnuii (10 uacos)
35(1) XapakTepucTHKa yriepoa U KpeMHUsl. AJUTOTPOIHS yIiepoa. https://resh.edu.ru/
36 (2) XuMuuecKkue CBOMCTBA yriiepoaa. AICopOuusL. https://resh.edu.ru/
37 (3) Oxkcup yraepona (I1)- yraphsrii ras. https://resh.edu.ru/
38 (4) Oxcup yriepona (1V)- yriexucsprii ras. https://resh.edu.ru/
39 (5) VYrompHas kucnora u e€ conu. Kpyropopot yriaepoja B mpupoe. https://resh.edu.ru/
40 (6) Ilpakmuueckas paboma Ne6 no meme: «llonyuenue oxcuda yznepooa (1) u usyuenue ezo ceoiicms.
Pacnosnasanue kapoonamoe»
41 (7) Kpemuwuii. Oxcun kpemuuns(1V) https://resh.edu.ru/
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42 (8) Kpemuuesas kucnora u e€ conu. Crekno. Llemenrt https://resh.edu.ru/
43 (9) [ToBTopenue n 06o61eH e 1o TeMe: «A30T U Gocdop. YIiepo u KpeMHUID
44 (10) Konmponsvnan paboma Ne3 no meme: «Azom u ghocgpop. Yznepoo u kpemnuiin

Memananwt (13 uacos)
45 (1) XapakTepucTHKa METAIIIOB https://resh.edu.ru/
46 (2) HaxoxeHne METauioB B MPUPOJIE U OOIIHE CIIOCOOBI MX MOIYYEHHSI https://resh.edu.ru/
47 (3) XuMHYECKUE CBOMCTBA METAUIOB. DJIEKTPOXUMHUYCCKUN Psi/i HAPSDKEHUE METAIIOB. https://resh.edu.ru/
48 (4) CruiaBel https://resh.edu.ru/
49 (5) [1{e104HbIE METAILIbI https://resh.edu.ru/
50 (6) Marnuuii. [1{en04HO3eMENbHBIE METAILIBL. https://resh.edu.ru/
51 (7) Baskusle coennHeHnst Kaabiys. JKECTKOCTD BOIBL. https://resh.edu.ru/
52 (8) AsroMuHUA https://resh.edu.ru/
53 (9) Baxueliniee coelMHEHNE ATIOMHHUSL. https://resh.edu.ru/
54 (10) XKeneso. CoennneHune sxenesa. https://resh.edu.ru/
55 (11) Ilpaxmuueckan padoma Ne7 Pewenue yxcnepumenmanvusix 3a0au no meme: «Memasiot»
56 (12) IMoBropeHne u 0600LIeHHE IO TeMe: «MeTaIsl »
57 (13) Koumponwnas paéoma Ned no meme: «Memannvi»
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Ilepeonauanvuvle npedcmagnenusn 06 opzanuueckux eewjecmeax(11uacos)

58 (1) OpraHuyeckas XUMUSA https://resh.edu.ru/
59 (2) IpenesnbHble (HACHIIIEHHBI) YTIICBOAOPOIBI. https://resh.edu.ru/
60 (3) HenpenenbHble (HEHACHIIIIEHHBIE) YTIEBOI0POIbI https://resh.edu.ru/
61 (4) [omumeps! https://resh.edu.ru/
62 (5) [TpousBoaHbIe YIIeBOA0p010B. CIIHUPTHL. https://resh.edu.ru/
63 (6) KapGouoBbie kucnotsl. Crnoskubie 3Gupsbl. JKupbi. https://resh.edu.ru/
64 (7) VrieBomopos https://resh.edu.ru/
65 (8) AMuHOKHCIOTHL. Benku https://resh.edu.ru/
66 (9) [ToBTOpenue u 06o0uIeHke Mo Teme: «OpraHuYecKHe BEIeCTBa» https://resh.edu.ru/
67 (10) Konmponsnas paboma Ne5 no meme: «Opzanuueckue eewecmear

68 (11) O6o061eHre, cUcTEMAaTH3AIUs 1 KOPPEKLIMS 3HAHUM yYaluxcs 3a Kype XUMHHU 9 Kiiacca
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