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MNOSICHUTEJBHASA 3AIINCKA

[Iporpamma 10 XMMHHM Ha YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe (QeaepalibHOM padoyell mporpaMmbl
BOCITUTAHUS U C YUYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanun.

[IporpamMma mo xumuu Ja€T MPEACTaBICHHE O LENsAX, oOLIeil cTpateruu
oOy4yeHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIUXCS CPEACTBAMHU Y4EOHOTO
npeaMeTa,  yCTaHaBIMBAeT — 00s3aTENbHOE  MIPEIMETHOE coJiep>KaHue,
IpeIycMaTpUBAET pachpeselieHne €ro Mo KiaccaM W CTPYKTYPHUPOBAaHHUE IIO
paszgenaM M TeMaM NPOrpaMMbl MO XHMHH, OMpPEEseT KOJIUYECTBEHHBIC WU
KauyeCTBCHHBIC XapaKTePUCTHKHU coJiepKaHus, PEKOMEHIYEMYIO
MOCJIEIOBATEIPHOCTh ~ M3YYEHUS XUMHH C Yy4€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
O0COOCHHOCTEM OOyuaroluxcs, OINpEeAensieT BO3MOXKHOCTU IpeAMeTa s
peanu3anuu TpeOOBAHUN K pe3ysbTaTaM OCBOEHHS OCHOBHOW 0Opa30BaTENbHOM
IporpaMMbl Ha YPOBHE OCHOBHOT'O OOLIEr0 0Opa3oBaHMs, a TakKe TpeOOBaHHUM K
pe3ynbTaTamM 00y4YeHUsI XUMUU HAa YPOBHE 1IeJIeH U3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB y4Y€OHO-TIO3HABATENILHOM JESITENbHOCTH OO0YyYaromerocs MO OCBOCHHIO
y4e0HOTO co/IepKaHusl.

3HaHWE XUMHH CIY)KHUT OCHOBOW I ()OPMHUPOBAHHUS MHPOBO33PCHHUS
00y4aroIerocsi, ero MpPeACTaBICHUH O MaTepHAIbHOM €IWHCTBE MHUPA, BAKHYIO
ponb urparT (GopMmHEpyeMble XUMHEH MPEACTaBICHUS O B3aMMOIPEBPALICHHUIX
DHEPrUM U 00 DBOJIOLMHU BEIIECTB B MPHUPOJAE, O MyTSIX PEUICHHs TI00aTbHBIX
npo0JjieM YCTOWYMBOIO pa3BUTHS UEJIOBEUECTBA - CBHIPhEBOM, SHEPreTUUYECKOM,
MUIIEBON U 3KOJOTUYECKON O€30IMacHOCTH, MPOOIIEM 3IpaBOOXPaHEHUSI.

N3yuyenne xumunn:

e CHOCOOCTBYET peainu3alii BO3MOXHOCTEH Ui CaMOpPa3BUTHS U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATEHON TPAaMOTHOCTH;

e BHOCUT BKJIal B (opMUpPOBAaHWE MBIINIJICHUS W  TBOPUYECKHUX
CIOCOOHOCTEM  OOydaroluxcs, HaBBIKOB HMX CAMOCTOATEIBHOM  y4eOHOIl
NEATETbHOCTH,  JKCIIEPUMEHTAIBHBIX M HMCCIENOBAaTEIbCKUX  YMEHHIA,
HEOOXOJMMBIX KakK B IIOBCEAHEBHOW JKH3HU, TaK M B MNPOQPECCHOHATHHON
JeSITEIbHOCTH;

e 3HAKOMUT CO CIENU(PUKON HAYYHOTO MBIIIICHUS, 3aKIabIBAET OCHOBBI
IIEJIOCTHOTO B3TJIs[a HA €AUHCTBO MPUPOIBI M YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYarOIUXCsl;

e crmocoOCTBYeT  (OPMHUPOBAHUIO  IEHHOCTHOTO  OTHOIIEHUS K
€CTECTBEHHO-HAYYHBIM 3HAHUSIM, K MPHUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B
HKOJIOTHYECKOE 00pa3oBaHne 00YyJIarOITHUXCS.

JlaHHbIE HAmNpaBlIEHUS B OOYYEHUH XMMHHU OOECIEUMBAIOTCSA CreUU(PUKON
colepKaHusi  y4yeOHOro  MpeaMeTra, KOTOPBIA  SBISETCS  IEeIarOrHYecKH



alaliTUPOBAHHBIM OTpa)kKeHHEM 0a30BOM HayKH XMMHUH Ha OINpeleIEHHOM dTare eé
pa3BUTHSL.

Kypc xumuun Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30BaHMsI OPUEHTUPOBAH HA
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHSITHUI XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHM H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
OpraHUYECKON XHUMUHU.

CtpykTypa coJiep>kKaHusl IPOrpaMMBbl M0 XUMUHU c(popMUpOBaHa HAa OCHOBE
CUCTEMHOTr0 moaxoja kK €€ usydeHuto. CojaepkaHue CKIAAbIBAETCS U3 CUCTEMBbI
MOHATUI O XUMHYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUN O XUMHYECKOU
peakiuu. O0€ 3TU CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPHUHIMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHYECKUX MPEACTABICHUN
Pa3HOTO YPOBHSI:

- ATOMHO-MOJIEKYJIIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHMS,

- [lepuognueckoro 3akona JI.M. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHU;

- YYEHHS O CTPOEHUH aTOMAa U XUMUYECKOM CBSI3H;

- TpelCTaBleHUNW 00 DICKTPOJUTUYECKON TUCCOIMAIIMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE ASMIIMPUYECKU
MOJYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, pa3BUBAIOTCS MOCIEAOBATEIBLHO OT OJTHOTO
YPOBHSI K JPYyrOoMYy, BBITIONHSA (PYHKIUM OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUS U BO3MOYKHOCTEM IPAKTUUYECKOIO0 MPUMEHEHUS U MOJYYCHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHue mporpaMMbl 1O XUMHH CIOCOOCTBYET (POPMHUPOBAHUIO
MIPEJICTABJICHNUS O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM IIPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAyYHOMY 3HAHUIO U
METOJIaM MO3HAaHUS B Hayke. M3ydeHHe XMMHHU NPOUCXOIUT C MPHUBICUCHUEM
3HAHUW U3 paHee U3YYEHHBIX YYEOHBIX MpeaMeToB: «OKpyKaloUmid Mup,
«buosorus. 5-7 xknacce» u «dusnka. 7 Kinacey.

[Ipy wW3ydYeHUM XUMUU TPOUCXOIUT (POopMHpOBaHUE 3HAHUN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETbHOCTH YEJIOBEKA M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMUPOBAHUU CHUCTEMbl XUMUYECKHX
3HaHUHN - BaKHEUIIHMX (PaKTOB, MOHATHH, 3aKOHOB M TEOPETHUYCCKUX IOJOKCHU,
JIOCTYITHBIX 00OOIICHU MHMPOBO33PEHUYECKOTO XapakTepa, s3blKa HAyKH, B
OpUOOIIEHNM K HAyYHBIM METOJaM I[IO3HAHHS TP HW3YYCHUH BEIIECTB U
XUMUYECKUX PEaAKIui, B (HGOPMUPOBAHUH U PA3BUTHHU MO3HABATEIBHBIX YMECHUN U
UX TPUMEHEHWH B Y4YEOHO-TO3HABATEIIbHOW M y4eOHO-MCCIIEeI0BATEIHCKON
NeATEeTLHOCTH, OCBOCHHMHM TPAaBMJI 0€30MacHOr0 OOpaiieHusi ¢ BEIEeCTBAMH B
MTOBCEHEBHOM KU3HU.

[Ipu u3ydyeHnn XMMUU Ha YPOBHE OCHOBHOI'O 00IIero 00pa30BaHUs BaXKHOE
3HAauY€HHE MPUOOPENH TAaKHUE 11U, KaK:



- (opmupoBaHHE€ WHTEIUIEKTyaJIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY IPUHATHUIO PELICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

- HampaBJCHHOCTh OOy4YeHHS Ha CHUCTEMaTHYeCcKoe MpHOOIIeHUe
o0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAaYyYHBIM
METOJlaM TO3HaHMsI, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

- obecrnieyeHue yCcaoBui, CIOCOOCTBYIOIIUX TPUOOPETEHUIO 00yYatOIUMUCS
OMbITa PAa3HOOOPA3HON NEATENHHOCTH, MO3HAHHWS M CaMOIIO3HAHMS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIIMX YHHBEPCAIbHOE 3HAYEHHUE IS
pa3JIMYHbBIX BUJIOB JIE€ATEIIBHOCTH;

- (opmupoBaHue 00mEeH (QPYHKIMOHAIBHOM M €CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKpPYXAaIOLIEro MHpA, MCIOJIb3Ys 3HAHUS W OMbBIT, MOJYYCHHbIE MPU H3YYCHHH
XUMUM, TPUMEHSATh HMX MPU PEUICHUU MPoOJEM B TOBCEAHEBHOW >KU3HU U
TPYZIOBOU JIEATENBHOCTH;

- ¢opmupoBaHue Yy OOy4YalOmMUXCd TyYMAHUCTUYECKUX OTHOIICHUA,
NOHUMAHUSl LEHHOCTH XUMHUYECKUMX 3HAHMA MJ1 BBIPAOOTKH 3KOJIOTHYECKHU
1EeJIecO00pa3HOro MOBEAEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IEJIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

- pa3BUTHE MOTHUBAIMU K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CAaMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuiisi U HANMPABIEHHOCTH JaIbHEHIIIETO
oOy4eHus.

OOmiee 4MCIIO 4YacoB, OTBEAEHHBIX MJIsi M3YyYEHUS XUMHHM Ha YpOBHE
OCHOBHOT0 00I1Ier0 00pa3oBaHus, cocTaBisgeT 136 yacos: B 8 kimacce - 68 yacos (2
yaca B HeJlel0), B 9 kiacce - 68 yacoB (2 yaca B HEJIEIIO).



COJEP XAHME OBYUYEHUA
8 KUIACC

IlepBoHaYa/IbHBIC XUMHYECKHE NIOHATHSA

IIpeamer xumuun. Posib XuMUM B )KM3HU 4eJIOBEKa. XUMHsI B CUCTEME HayK.
Tema u BemectBa. PuU3NYECKHE CBOWCTBA BEUIECTB. ATpEraTHOE COCTOSTHUE
BemecTs. [loHsaTHE O MeToAax MO3HAHMS B XMMHH. UHCTBIE BEIIECTBA U CMECH.
Crioco0bl pa3aeneHus: CMECEH.

ATOMBI M MOJEKYJbl. XUMUYECKHE 3leMEHThl. CHMBOJIBI XMMHYECKUX
aneMeHTOB. [IpocTsie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckasi ¢opmyna. BaneHTHOCTP aTOMOB XHMHYECKUX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemlecTB. (OTHOCHUTENbHAs aTOMHasg Macca.
OTtHocuTeNbHAs MOJEKYJsIpHas Macca. MaccoBasi A0 XMMUYECKOTO AJIEMEHTA B
COEJIMHEHUHU.

KonungectBo BemecTBa. Monb. MoisipHas macca. B3auMoCBsI3b KOJIMYECTBA,
Macchl M 4YHClIa CTPYKTYPHBIX €IuHMI] BemecTBa. Pacuyé€rel mo Qopmyrnam
XUMHUYECKUX COCTUHEHU.

Pu3znyecKre U XMMUYECKUE SABJICHHsI. XUMUYECKasl peakus U €€ NpU3HAKH.
3aKOH COXpaHEHHs Macchl BEUIECTB. XMMHUYECKHe ypaBHeHHA. Kiaccudukanus
XMUMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHUs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

e 3HAKOMCTBO C XUMHUYECKOM TMOCyIOH, TMpaBujaMu paboOThl B
nabopaTtopun W mnpuéMaMu oOpamieHuss ¢ J1a00opaTOpHBIM  000PYJIOBaHUEM,
U3y4YeHUE U onucaHue (PU3MUECKUX CBOMCTB 00pa3llOB HEOPraHUYECKUX BEIIECTB,
HaOmoieHne pu3nyeckux (IIaBJIeHUE BOCKA, TasHUE JIbJIa, PACTUPAHHME caxapa B
CTYNKE, KWIIEHHE€ M KOHJIEHCAllUsl BOJbI) M XHUMHUYECKHX (TOpEHUE CBEYH,
MPOKaJIMBaHUE METHOMN MPOBOJIOKU, B3aUMOJICUCTBUE MeJia C KUCIOTOM) SIBJICHUH,
HAOJIOJICHUE M ONHMCAHME MPHU3HAKOB TPOTEKAHUS XHUMUYECKUX peakuui
(paznokeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHUCJIOTHI C XJIOpHUIOM Oapus,
paznoxenue ruapokcuaa meau (l1) mpu HarpeBaHuu, B3aMMOJCICTBHE XKeJe3a C
pactBopoM conu Meau (1), n3yuenne cnocoOOB pazieneHus cMecel: ¢ TOMOIIBIO
MarHura, (uiIbTpOBaHWE, BbINApUBAaHUE, JUCTWULALMSI, Xpomarorpadus,
IPOBEJCHNE OYMCTKH MOBAapPEHHON COJIM, HAOJIOJIEHUE U OINHCAHUE PEe3ylIbTaTOB
IIPOBENICHUS OIbITA, WJUIFOCTPUPYIOLIErO 3aKOH COXPAHEHMS MaccChl, CO3JaHUE
Moelield MOJIEKYJ (IIapOCTEP>KHEBBIX ).

BaskHeiinue npeacTaBuTe/ I HEOPraHNYECKHUX BelleCTB

Bo3ayx - cMech razos. CocraB Bo3nyxa. Kucnopon - aneMeHT u mpoctoe
BelecTBo. Haxoknenuwe kucimopoia B TpupoAe, (U3MUYECKUE M XUMHUYECKUE
cBoiicTBa (peakuuu ropenus). Oxcuapl. Ilpumenenue kucinopona. CrnocoOsl
HOJydYEHUs1 KHUCIOpoJa B JIabopaToOpuu M IpoMblIUIeHHOCTH. Kpyrosopor
Kucaoposa B mpupoje. O30H - alIoTpoIHas MOAU(UKALIHS KUCIOPOA.

TemnoBoii 3¢(deKT XUMUUECKONH peakIiH, TEPMOXMMHUYECKHUE ypaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakUuuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJIEHHE MApHUKOBOTO 3 (deKTa, pa3pylieHrne 030HOBOTO CIOSL.



Bopopon - smemeHT m mpocrtoe BemiecTtBo. Haxoxaenwe Bogopoaa B
npupoae, GU3MYECKUEe ¢ XUMHUYECKHME CBOMCTBA, NPUMEHEHHUE, CIOCOObI
noxyyeHus. KucmoTsl u comnu.

MonsipHbIii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckue CBOMCTBA BOAbl. Boma kak pacTtBopuTelb. PacTBOpEL.
HacelllieHHbIE M HEHACBIIIEHHBIE PACTBOPbI. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBast 10J1 BEIIECTBA B PaCTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpuposie U B KU3HU 4esnoBeKka. KpyroBopor BoAbl B IpupoeE.
3arpsi3HeHre NpUpoaHbIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukanus neopranmdeckux coemmnennid. Oxcuanl. Knaccubukarms
OKCUJIOB:  cojeoOpasywomiue (OCHOBHBbIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Krnaccudukarusi OCHOBaHUM: IMIENOYM W HEPACTBOPHUMbIC
ocHOBaHusA. HomeHkiarypa ocHoBaHuii. PU3NUECKHE U XMMHUYECKHUE CBOWCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccudukanus kuciaor. Homenknarypa kucinor. @uznyeckue u
XUMHYECKUE CBOMCTBA KHUCIOT. Psan aktuBHoctM MetaiuioB H.H. bekerosa.
[TonydyeHue KUCIOT.

Conu. Homenknatypa cosneil. @uznueckue 1 XMMHYECKHUE CBOMCTBA COJIEH.
[lonyuenue cosen.

['eneTnyeckas CBsI3b MEXKIY KIaCCAMU HEOPTaHUYECKUX COCIMHEHMUI.

Xumuueckuii IKCnepumenm:

e KAUECTBEHHOE ONpPEICICHUE COACPXKAHHUS KHUCIOpPOoJa B BO3IYXE,
MoJyuyeHue, coOupaHHe, pacro3HaBaHWE M U3YYEHHE CBOMCTB KHUCJIOpOa,
HaOJII0/ICHNE B3aUMOJICHCTBUS BEIIECTB C KUCIOPOAOM U YCIOBUS BOSHUKHOBEHUS
U TIpeKpalieHus TopeHus (mo)kapa), O3HaKOMIIEHHE ¢ 00pas3lamMu OKCHUIOB H
OMMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACIO3HABAHME W WU3YUYCHHE
CBOMCTB Bogoponaa (ropeHme), B3aumMozeicTBue Bomopoaa ¢ okcugoMm menu (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUACOMATEPUAJIOB), HAOIIOJACHUE OOpAa3IOB BEIIECCTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, TPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOIO BEIIECTBA, B3aWUMOJCHMCTBUE BOABI C METAJIIAMHU
(HaTpueM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPUAIIOB),
uccieoBaHue  oOpas3IOB  HEOPraHWYECKUX BEIIECTB PAa3IUYHBIX  KJIACCOB,
HaOJII0/ICHNE U3MEHEHUsI OKPACKH WHJUKATOPOB B PacTBOpaxX KUCJOT W IIEJIOUEH,
uzydyeHue B3zaumojeiictBus okcuga menu (IlI) ¢ pacTtBopoM cepHOW KHUCIOTHI,
KHCJIOT C METajulaMHi, peaklUWil HEUTpalU3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOIO MeETajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 33/1a4 N0 TeMe «BaxkHeWmme KiacChl HEOPTraHUYECKUX
COEIMHECHUI.



Hepuoanueckuit 3akoH u Ilepuogmueckasi cucrema XUMHYECKHX
iemeHnToB .. MennaeneeBa. CrtpoeHue aroMoB. XHMMHUYECKAsi CBS3b.
OKHCIANTETBbHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBbie MONBITKK KiIacCU(UKAIMM XUMUYECKUX dJeMeHTOB. [loHsATHe o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEJI0YHO3EMEIbHbIE METaJUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHbIE OKCHIbI
Y TUAPOKCHUJIBI.

Ilepnognueckuit 3axoH. llepuonnueckas cucTeMa XMMHYECKHUX DJIEMEHTOB
HNAU. MenneneeBa. KopoTkomepuogHas ©  JAJIMHHONEPUOAHAS  (OPMBI
[lepnogmueckon cucteMbl xuMudeckux anemeHToB .M. Menneneesa. [lepuons n
rpynnbl. @U3NYECKUNA CMBICT MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U TPYIIIIbI
DIIEMEHTA.

Crpoenne aromoB. CoctaB aroMHBIX sAnxep. M30Tombl.  DIJIEKTPOHBI.
CtpoeHue 3JIEKTPOHHBIX O00JIOYEK aTOMOB MEPBbIX 20 XUMHUYECKHX 3JIEMEHTOB
ITepuonnueckoin cucrembl J[.MI. MeHnneneeBa. XapakTepUCTHKA XUMHAUYECKOIO
AJIEMEHTA I10 ero nosoxeHur B [lepuoanueckont cucreme [I.11. Menneneesa.

3aKOHOMEpPHOCTH HM3MEHEHUSI paJNyca aTOMOB XHMHYECKHX 3IJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO rPyNIaM U MEpUoIaM.

3nauenue llepumomunueckoro 3akoHa u llepuoanyeckoil  CHUCTEMBI
XAMHUYECKUX JJIEMEHTOB JUIS pa3BUTUs Hayku U npaktuku. .M. Mennenees -
YYEHBIN U TPAKIAHUH.

Xumudeckass cBsi3b. KoBaneHTHast (moJisipHasi W HEMOJISIpHAsi) CBSI3b.
DJIEKTPOOTPULIATENILHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHHsi.  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKIIUU.
[Iponiecchbl OKucIeHns U BOCCTaHOBIEHNs. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

e U3y4YeHHUE 00pa3IOB BEIIECTB METAJJIOB U HEMETAJJIOB, B3aUMOJICHCTBUE
TUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCJIOT U IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHUs, COCAUHEHUS).

Mescnpeomemmnuie ceazu

Peanu3zanust MeXNpeaMETHBIX CBSI3€d MpH M3YYEHWH XUMHUM B § Kiacce
OCYIIECTBJISICTCSL 4Yepe3 HCIIOJIb30BAaHUE KaK OOIMUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W TOHATHUM, SIBJISIOIIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO61ue ecTeCTBEHHO-HAYYHBIC MOHATHS: HAYYHBIN (hakT, TUIIOTe3a, TEOPHs,
3aKOH, AaHallu3, CHHTE3, Kiaccudukanus, MEepUOJUYHOCTb, HaOJI0ICHUE,
DKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®usuka: Marepus, aToM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIHUI,
M30TONBI, PAAUOAKTUBHOCTh, MOJICKYJIA, JJEKTPUUYECKUN 3apsll, BELIECTBO, TEJO,
00BEM, arperaTHoe COCTOSHUE BEIIECTBA, ra3, (U3WYECKHUEe BEIMYHUHBI, CTUHUIIBI
U3MEPEHUS, KOCMOC, ITaHEThI, 3BE311bI, COHIIE.

buonorus: porocunTes, apixanue, ouocdepa.



['eorpadus: armocdepa, rtuapocdepa, MHHEpaIbl, TOPHBIE MOPOAIBI,
TI0JIE3HBIC UCKOIAeMBbI€, TOTLTUBO, BOAHBIC PECYPCHI.

9 KIIACC

BemecTBo M XUMHYeCKas peakuus

[lepuomnueckuii 3akoH. lleproanueckas cucTeMa XUMHUYECKUX 3JIEMEHTOB
. . MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB
XAMHUYECKUX DJJIEMEHTOB IMEPBBIX TPEX IMEPHUOJIOB, KW, KalblUUs W HX
COCOMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM 3JIEMEHTOB B I[lepnoanueckou
CHUCTEME U CTPOCHUEM HX ATOMOB.

CtpoeHue BemecTBa: BUIBI XUMHYECKOW CBSI3U. THUIIBI KPUCTAIMYECKUX
PEMETOK, 3aBUCHMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPTaHUYECKUX BEIIECTB. XHUMHUUYECKHUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKUX
COCAMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccudukanus XuUMHUYECKHUX peakluuid MO pa3IudHbIM Mpu3HakaMm (1o
YHUCIIy U COCTaBY YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIIOBOMY 3(PdeKTy, 1Mo
U3MEHEHUIO CTETNEeHEH OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, 0 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U DHIAOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUIECCKIE
YpaBHEHHS.

[lonsiTue o ckopocTH Xxumuuecko peakuuu. [loHsaTHe 00 0OpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [ToHsATHEe 0 TOMOT€HHBIX U TeTePOreHHBIX
peakuusx. [lonsarre o karanuse. [loHsTHE 0 XMMHUUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOW pEaKIUMU MU TOJOKEHUE XUMHUYECKOTO
paBHOBECHSL.

OKHCIIUTENTFHO-BOCCTAHOBUTENILHBIE  PEAKIIMU,  AJIEKTPOHHBIN  OayiaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIILHOU peaKunu. CocraBiieHue YPaBHEHUM
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIHBIX ~ PEAaKUU C  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust AJIEKTPOITUTHYECKON JIUCCOLAINM. DIIEKTPOJIUTHI 51
HEdJICKTpouThl. KaThoHbl, aHHUOHBL. MeXaHu3M JUCCOLMALMM BELIECTB C
pa3IMUHBIMU BUJAMU XUMHYECKOM cBsizu. CreneHb auccouuannu. CUIbHBIE U
ci1a0bIe SJIEKTPOIUTHI.

Peakiuu #oOHHOTO OOMeHa. YcCIOBUS MNPOTEKAHHUS] pEaKUUid HOHHOIO
oOMeHa, MOJIHbIE U COKpAIIEHHbIC HOHHBIE YpaBHEHU peakiuil. CBONCTBA KUCIOT,
OCHOBAaHMM W cojJeil B CBeTe MPEICTaBICHUNA 00 3JIEKTPOJUTUUYECKON
nuccormanyi. KauecTBeHHbIE peakiiui Ha MOHBL. [IOHSITHE O THAPOIN3E COJIEH.

Xumuueckuii IKCnHepuMeHm

e  O3HAKOMJICHHUE c MOJIEIIAMU KPUCTAJUTMYECKUX pPELIETOK
HEOPTaHWYECKUX BEIIECTB - METAUIOB W HEMETAIOB (rpadura W anmasa),
CJIOKHBIX BEIIECTB (XJIOpUJA HATpHUA), HUCCIECIOBAHUE 3aBUCUMOCTH CKOPOCTH
XUMUYECKON pEeaKIMu OT BO3JCHCTBUS PA3IUYHBIX (DAKTOPOB, HCCIIECIOBAHUE



3JIEKTPONPOBOJHOCTA PACTBOPOB BEIIECTB, IMpolecca TUCCOLMAIUU KHUCTOT,
niesioyel u coseil (BO3MOXKHO HCIOJIb30BAaHUE BUJIEO MAaTEpUAJIOB), MPOBEICHUE
OTBITOB, WJUTIOCTPUPYIOUIUX MPU3HAKK MPOTEKAHUS PEaKIUil HOHHOTO OOMeHa
(oOpa3oBanue ocajaka, BbIIEJICHUE Tas3a, oO0pa3oBaHUWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  peaKuui
(ropeHue, peakiMi pasyIoKeHHs, COCTUHEHNs), pACTIO3HABAHUE HEOPraHUYeCKUX
BEIIECTB C TIOMOUIBIO KAYECTBEHHBIX pEaKIUid Ha HOHBI, peIICHUE
HKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTa/uibl 4 X coeJUHEHUS

OOmrast xapakTepucTuka rajgoreHoB. (OCOOCHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHne W (U3MUECKHe CBOMCTBA MPOCTHIX
BEIIECTB - TaJOTeHOB. XWMHYECKHME CBOMCTBA Ha TMpuUMEpe XJopa
(B3auMOJICHCTBME C MeTalylaMH, HeMeTallJlaMH, IIelodyaMu). XJIOPOBOIOPO/I.
CongHasg KHMCIOTa, XUMUYECKUE CBOMCTBA, MOIy4YeHHE, NpuMeHeHue. [leiicTBue
XJIOpa ¥ XJOPOBOJOPOJA Ha OpraHu3M 4ejoBeka. BaHeliue XJIOopuabl U UX
HaX0XJIEHUE B IPUPO/IE.

O6mas xapakrepuctuka 37eMeHTOB VIA-rpynmnbl. OCOOGEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue U (PpU3MYecKue CBONCTBA
IPOCTBIX BEILECTB - KUCIOPOJa U Cepbl. AJUIOTPOINIHBIE MOIU(UKALIMM KUCIIOPOIa
U cepbl. XuMu4eckue cBoicTBa cepbl. CepoBOAOPOJ, CTpoeHHE, (QU3UYECKUE U
XUMHYECKHe CBOMCTBa. OKCHIBI cepbl KakK MPEICTABUTENN KHCIOTHBIX OKCHJIOB.
CepHas kuciora, (Qu3Uueckue W XUMHUYECKHE CBOWMCTBa (00mME Kak
NpEeACTaBUTENS Kjacca KHUCIOT W crneuuduyeckue). XUMHUYECKHE pPEaKIuH,
JeKale B OCHOBE TMPOMBIIUIEHHOTO CHOC00a TMONMYYeHHsS] CEpHOW KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COau CEpHOM KUCIIOTHI, KAYECTBEHHAS PEAKLUs Ha
cynabdar-uoH. HaxoxmeHune cepbl m €€ COCOUHEHHWA B MPHPOAE. XUMHUUYECKOE
3arpsi3HEHUE OKpPYXKAroIIed Cpelbl COECIMHEHUSIMU cepbl (KUCIOTHBIE JT0XK[IH,
3arpsiI3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPALLECHUSI.

O6mras xapaktepuctuka 3meMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTEMEHH OKUCIECHUA. A30T, paclpoCTpaHEHHE B MPUPOJIE,
duznyeckue U XxuMudyeckue cBoictea. Kpyrosopot a3ora B mpupoje. AMMHUak, ero
duznyecKkue u XMMHUYECKHUE CBOMCTBA, oJyyeHre U npuMenenue. Conn aMMOHMS,
uX (pU3nYecKue U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ TOoMydeHHe, (QU3MUECKUe U XUMUYECKUE
CBOMCTBa (0OIIME Kak TMpEJACTaBUTENS Kiacca KUCIOT M CHelUpUYECKUe).
Hcnonp30BaHWe HUTPATOB M COJE aMMOHHA B KauyeCTBE MHHEPAIbHBIX
ynoopeHuii. XuMHU4ecKoe 3arpsi3HeHUE OKPYKAIOMIeH Cpeibl COSTMHEHUSIMHU a30Ta
(KUCTIOTHBIE NOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEMOB). Docdop,
ajuioTponHeie Moaudukanuu gocdopa, puznueckue M XUMHYECKUE CBOMCTBA.
Oxcun dhocdopa (V) u dhochopras kuciora, GU3NIECKHUE U XUMHUIESCKUE CBOMCTBRA,
nonyudenue. Mcnonb3oBanue pochaToB B KauecTBE MUHEPATBHBIX YIOOPEHUIA.

Obmas xapakrtepuctuka 31eMeHTOB |V A-rpynnbel. OCOOEHHOCTH CTpOEHUS
aTOMOB,  XapakTEepHbIE  CTENEHH  OKHUCIEHHUSA.  YTIEpOJ,  aJIOTPOIIHBIE



MOAM(UKAIINKA, PACTIPOCTPAHEHUE B MpuUpoae, (U3UYECKUE W XUMHUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoje. OKcuabl yriaepoja, ux
dbuznueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHUE MPOOJEMBbl, CBSI3aHHBIE C OKCHUIIOM
yriaepoaa (IV), rumoresa riao6anbHOrO TOTEIJICHUS KiIMMaTa, MapHUKOBBIN
abdexT. YronbHas KuciaoTa U €€ coiu, ux (HU3MUYECKue U XMMHYECKUE CBOICTBA,
nojiyueHue U npuMmeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUIEHHOCTH U CEIBCKOM
XO3SMCTBE.

[lepBoHauanbHble TOHATHS 00 OPraHMYECKHMX  BEIIECTBAX KaK O
COCIMHEHUAX yriepona (MeTaH, 3TaH, 3TWIEH, aleTUJIEH, 3TaHOJI, TJIULEPHH,
yKCycHas kuciota). [IpupoaHbie UCTOYHUKU YTIEBOJIOPOIOB (Yrodib, MPUPOIHBIMN
ra3, He(Th), NPOAYKTHl HUX TmepepaboTku (O€H3MH), MX pojb B OBITY U
MPOMBINIUIEHHOCTU. [loHsTHE O OMOJOTHYECKM Ba)KHBIX BEIIECTBAX: KHUPAX,
Oenkax, yriieBojax — W HUX POJIM B KU3HMU 4YeloOBeKa. MaTepuanbHOE €IUHCTBO
OpTraHUYECKUX U HEOPTaHUYECKUX COCTMHEHUMN.

Kpemuuii, ero Qusnueckue U XUMHUYECKHE CBONCTBA, IOJIY4YEHUE U
npumeHenue. CoenuHeHHs KpemHHUs B mpupone. OOmme mpeacTaBieHus 00
okcuzae kpemuus (IV) u kpemuueBoil kucinote. CHIMKAThl, UX UCIOJIb30BAaHUE B
ObITy, B TIPOMBIIIUICHHOCTH. BakHeline cTpouTenbHble MaTepHalbl: KEPaMHKA,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiembl 0€30macHOrO MCHOJIB30BAHUS
CTPOUTEJIbHBIX MAaTEPUAJIOB B TOBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

e HU3ydYeHHE O0O0pa3loB HEOPraHWYECKUX BEILIECTB, CBOWCTB COJISIHOU
KHUCJIOTHI, TIPOBEICHUE KAUYECTBEHHBIX PEAKIIMM HAa XJIOPUI-UOHBI U HAOJIOJCHUE
MPU3HAKOB MX MPOTEKAHUsS, OMNBITHI, OTpa)karoliue (HU3NYECKUEe U XUMHUUYECKHUE
CBOMCTBAa TaJOT€HOB M WX COEOUHEHHH  (BO3MOXKHO  MCIOJIb30BAHHE
BUJICOMATEPHUATIOB), O3HAKOMJICHHME C o0O0pa3laMu XJIOPHAOB (TaJOT€HHJIOB),
O3HAKOMJICHUE C 00pa3liaMH CEephl U €€ COeTUHEHUSIMH (BO3MOXKHO MCTIOJb30BaHHE
BUJICOMATEPHUATIOB), HAOIIOICHHE TIpollecca OOYTIIMBAaHUS caxapa Mo JACUCTBHEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3y4YEHUE XUMHUYECKUX CBOMCTB
pa30aBiIeHHOM CEPHON KUCIIOTHI, MPOBEJCHNE KAaUeCTBEHHON PEaKInK Ha Cyabdar-
WOH W HaOIIoJeHne TpHu3HakKa €€ MPOTEKaHWs, O3HAKOMJIEHHWE C (U3UUYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COCIAUHEHHH (BO3MOXKHO MCIOJb30BaHHUE
BHUJICOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YI0OpEeHUH, MOJydYeHUE,
coOuMpaHue, pacro3HaBaHWE€ M M3y4YEHHE CBOMCTB aMMHakKa, IpPOBEJICHUE
Ka4ueCTBEHHBIX pPEaKIMii Ha MOH aMMOHMS U (PochaT-uOH M M3YyUYEHHUE MPU3HAKOB
UX MPOTEKAHUS, B3aUMOICUCTBUE KOHIIEHTPUPOBAHHOMN a30THOM KUCIIOTHI C MEJIBIO
(BO3MOKHO UCIIOJIb30BAaHUE  BHJIEOMATEPHAIOB), U3ydeHue  Mojelen
KPUCTAIUTMYECKUX pemEToK anmasza, rpadura, (QymnepeHa, O3HaAKOMIIEHHE C
MPOIIECCOM  afCOPOITMM  PACTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM MPOTHBOTa3a, MOJIy4YeHHE, COOMpaHHE, PAacllO3HABAHUE U W3YUYECHHE
CBOMCTB YTJIEKHCIIOTO rasa, MPOBEJACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT U



CUJIMKAaT-HOHbl WM W3YYECHHE TMPU3HAKOB MX MPOTEKAHUs, O3HAKOMIICHUE C
MPOAYKIMENW CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHelmme HeMeTalTbl M UX COCTUHEHUS».

MeTaJsibl 1 X COeIMHEHUS

OO611as xapakTepUCTHUKA XUMUYECKHUX 3JIEMEHTOB - METAJJIOB HA OCHOBAHUHU
ux mnonoxeHusa B llepuomnyeckor cucreMe XHUMUYECKUX diiemMeHToB [, .
MeHnneneeBa u cTpoeHus: aToMoB. CTpOo€HHE METaUIOB. MeTayundeckasi CBs3b U
METAJUTMYECKas ~ KpUCTa/UIMUecKas  pemi€Tka.  DJIEKTPOXUMUYECKUH Pl
HanpspKeHUil MetauioB. Ou3nyeckue U XMMUYECKUE CBOMCTBAa MeTauioB. O0nue
CIIOCOOBI TIONYy4eHHUST MeTauioB. [lOHATHE O KOPPO3WM METAIJIOB, OCHOBHBIC
CrocoObl 3auMThl X OT Koppo3ud. CruiaBel (CTallb, YYTyH, AIOPAITIOMUHUM,
OpoOH32a) ¥ UX IPUMEHEHNE B OBITY U IPOMBIIIEHHOCTH.

[Ilenounsle MeTaiuIbl: nojoxkeHne B [lepuoanyeckon cuCcTeEMe XUMUYECKUX
anemeHToB J[.MI. Menneneesa, CTpoeHHE MX aTOMOB, HaXOXICHHUE B IPUPOJE.
duznyueckre U XUMUUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U
TUAPOKCUABl HAaTpusi W Kainusgd. I[IpruMeHeHHe MIENOYHBIX METAUIOB U HUX
COCUHECHUM.

[[lenouyHo3eMeNnbHBIE METAUIBl MAarHuid W KaJIbLUW: IIOJOXKEHUE B
Ilepuonnueckoin cucreMe xumuueckux aniemeHtoB [[.M. MenneneeBa, crpoeHue
MX aTOMOB, Hax0XJeHUe B rpupoae. Pu3nueckue 1 XMMHYECKUE CBOMCTBA MarHus
W Kanblus. BaxuHelue coequHeHHs KalblUs (OKCHUI, THAPOKCHUI, COJIN).
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmoomuHuii: nonoxeHue B llepuogumyeckoil  cHCTEME  XMMHUYECKHUX
sanementoB .M. MenneneeBa, CTpO€HME aToMa, HAXOXICHHE B TIPUPOJE.
du3nyecKue U XUMUYECKUE CBOMCTBA alFOMUHUS. AMGPOTEPHBIE CBOWCTBA OKCHIA
Y TUJPOKCUIA ATFOMUHMUSL.

Kenezo: nonoxenne B llepruoanyeckor CUCTEME XUMHUYECKUX SJIEMEHTOB
.. MenpaeneeBa, CTpO€HHME aTOMa, HAXOXAEHHE B mpuponaec. dPuznueckue u
XHMHUYECKHE CBOMCTBa Xkene3a. OKCubl, THAPOKCH B U comu kene3a (1) u xenesa
(1), ux cocTaB, CBOWCTBA M MOJyUYCHHE.

Xumuueckuii IKCnepumMenm:

e O3HaKOMJIEHHWE C OOpaslaMu METAUIOB U CIUIABOB, MX (PU3NYECKUMHU
CBOMCTBaMH, M3Y4YEHHUE  PE3YJIbTATOB  KOPPO3UHU  METAUIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUICOMATEPHUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
HCCJIEJOBAHUE CBOMCTB KECTKOM BOJIBI, MPOILECCAa TOPEHUS KeEIe3a B KUCIOPOIE
(BO3BMOXKHO  HCMOJIb30BAHWE  BUJICOMATEPUANIOB), TPU3HAKOB  MPOTEKAHUS
KAUEeCTBECHHBIX PEAKIMI HAa MOHBbI: MarHus, KajbLHs, aJIFOMUHUS, LUHKA, JKEJe3a
(I u xenesza (111), meau (11), HaOmr0aCHKE K ONMKCAHUE MPOILIECCOB OKPAIIMBAHMS
MJJaAMEHH MOHAaMU HaTpus, Kalus U Kaiablusi (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TMAPOKCHUIA ATTFOMUHUS
Y TUJIPOKCHUJIA [IMHKA, PEMICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 M0 TeMe «BakHeunime
METaJUIbl U KX COCTUHEHHUS.



XuMUA ¥ OKpY:KaLIas cpeaa

BemecTtBa u maTepuanbsl B NMOBCEIHEBHOM KU3HM 4elloBeKa. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB M XUMHUYECKUX peakuuil B ObiTy. IlepBas momomnib mnpu
XUMUYECKUX 0KOTaX U OTPaBJICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKpyKarouieh cpenbl (mpeaeiabHast AOMyCTUMAas
KOHIIeHTpalus BemecTs, gaiee - [IJIK). Pons xumuu B perieHnn 3KoJI0TUYECKUX
poOJieM.

Xumuueckuii IKCnepuMenm:

e uU3ydYeHHE O00pa3uoB MaTepHAIOB (CTEKIO, CIUIAaBbl  METaJUIOB,
MOJINMEPHBIE MaTEPUAJIbI).

Mesicnpeomemmuoie cea3u

Peanm3zannst MeXINpeaMETHBIX CBSI3€d NpPH W3YYEHWH XHMHUM B 9 Kiacce
OCYULIECTBJISIETCS. 4Y€pe3 HCIOJIb30BAaHWE KaK OOMIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TAK W NOHITHUM, SBISIOIUXCS CUCTEMHBIMU JUISL OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1Iue ecTecTBEHHO-HAyUHbIE MOHATHUS: HAY4YHBIH (pakT, TMIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KiIaccupuKalusi, NEpUOJAUYHOCTh, HaOIIOEHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJENb, SBICHUE, IaPHUKOBBIN
s peKT, TEXHOIOTHS, MaTEPHUAIIBI.

dusznka: Marepusi, aToOM, D3JICKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIU]I,
W30TOMbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JJEKTPUYECKUN 3apsj, MPOBOJHHKH,
MOJIYIPOBOJHUKH, JTUDJIEKTPUKH, (POTOINEMEHT, BEUIECTBO, TEJO, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUITMUECKAast
peméTka, CIulaBbl, (PU3NYECKHE BEJIMYUHBI, €AUHUIBI U3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CoNHIIE.

buonorusa: ¢orocunTes, Apbixanue, Ouocdepa, 3KocHcTEMa, MUHEpAJIbHBIE
y10OpeHusi, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadusi: armocdepa, rtumpocdepa, MUHEpaNIbl, TOPHBIE TOPOJIHI,
MI0JIE3HBIE UCKOIAEMBIE, TOIUINBO, BOJAHBIE PECYPCHI.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pE3yJbTaTbl OCBOEHHS MPOTrpaMMbl OCHOBHOI'O OOILIEro
o0Opa3oBaHMsI JOCTUTAIOTCS B XOA€ OOyYEHUsT XUMHUU B E€IUHCTBE y4yeOHOU U
BOCIIUTATEIbHOU JEATENBHOCTH B COOTBETCTBUH C TPAJULIMOHHBIMA POCCUMCKUMU
COLIMOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBCHHBIMH LIEHHOCTSIMU, IPUHATBIMU B
o0miecTBe MpaBWIaMM M HOPMAMM IOBEACHHMS M CIIOCOOCTBYIOT IIpoLeccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COI[MANIN3AIINN 00yJaIOIINXCSl.

JIM4HOCTHBIE  pe3yJbTaThl  OTPAXAlOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJCTBOBATbCA CHCTEMOM TO3WTHUBHBIX LEHHOCTHBIX OpHEHTAUUMWd U
pacIIMpEHNE ONbITA ACSITEILHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoTHYECKOTO BOCTIMTAHUSI:

e IICHHOCTHOTO  OTHOLIEHHS K  OTEYECTBEHHOMY  KYJIbTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HaCIEOUI0, IIOHMMaHUs 3HAYEHUs XUMHUYECKOU
HAayKH B XU3HU COBPEMEHHOro OOIIECTBa, CIOCOOHOCTH BIIAAETh JOCTOBEPHOM
uHpopMalMeli O TMEepeloBbIX JOCTHKEHUSX M OTKPBITUSAX MHPOBOM U
OTE€YECTBEHHON XHMMUH, 3aUHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpPOHCTBE
MHUpa 1 00IIeCTBa.

2) rpakIaHCKOT0 BOCTIMTAHUSI:

e TMPEICTABICHUS O COLUMAIBHBIX HOPMAX M MPABUIIAX MEXKJIMYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHOM KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATEeNbCKOM, TBOPYECKOM W APYrMX  BHJAAX
NeSATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIBbHOCTH MpHU
BBINIOJIHEHUHU YYE€OHbIX, [O3HABAaTEIbHBIX 3a/1ay, BBINOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YYEOHBIX POEKTOB, CTPEMJIEHUS K B3aMMOIIOHUMAHHIO
YW B3aUMOIIOMOIIM B TIpoLecce ATOW Yy4yeOHOM JeATeTbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TMOBEAEHHE M IIOCTYNKM CBOMX TOBApPHUILEH C ITO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS IOCIEACTBUM MOCTYIIKOB.

3) HEeHHOCTH HAYYHOT0 MO3HAHUSA'

e MMPOBO33PEHUYECKHE IIPEACTABICHHUS O BEIIECTBE M XHUMHYECKON
peaKkiuy, COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO DPa3BUTUA HAyKH W
COCTABJIIOIIME OCHOBY JUIsl IIOHMMAaHUSA CYLIHOCTM HAYYHOM KapTUHBI MUDPA,
NpeacTaBlieHuss 00  OCHOBHBIX  3aKOHOMEPHOCTAX  pa3BUTUSL  MPUPOJIBI,
B3aMMOCBS35IX YEJIOBEKA C MPUPOJHOM CPENOW, O POJIM XMMHUU B MO3HAHUM ITHUX
3aKOHOMEPHOCTEN;

e II0O3HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIC HA MOJYYEHUE HOBBIX 3HAHUI
0 XUMHH, HEOOXOAUMBIE JIs1 OOBSICHEHHUS HA0JII0Ja€MBIX MPOLIECCOB U SIBJICHUH,
[03HABATEJIbHOM, MHPOPMAIMOHHON M YMUTATEIbCKOM KYyJBTYpbl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbBHOM pabOThl C y4yeOHBIMU TEKCTaMM, CIPAaBOYHOMN
JUTEPATypOi, MOCTYMHBIMH TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;



e HHTEpeC K OOYYEHHIO M MO3HAHUIO, JIFOOO3HATENbHOCTh, TOTOBHOCTh U
CHOCOOHOCTH K  CcaMOOOpa30BaHUIO, MPOEKTHOW U HCCIIENOBATEIbCKOM
JESATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBIEHHOCTH M YpOBHS OOy4€HHs B
JanbHEHIIIEM.

4) hopMUpPOBaHUS KYJbTYPHI 3/10POBb;

e OCO3HaHME LEHHOCTU JKU3HHU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 370pOBBI 00pa3 KW3HMU, OCO3HAHUE IOCIEICTBUNA U
HENPUATHE BPEIHBIX MPUBBIYCK (YIOTPEOICHUs alKOTOJIsI, HAPKOTUKOB, KYpPEHHUs),
HEOOXOJMMOCTH  COOJIIOJICHUSI TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMUYECKMMH BEIIECTBAMU B OBITY U PEATbHOU KU3HH.

5) Tpy10BOT0 BOCIIMTAHUS:

e UHTEpeC K MPAKTHUYECKOMY HM3Y4YEHHUIO Mpodeccuil U Tpyaa pa3IudyHOIO
pona, yBaXXEHUE K TPYAY U PE3yIbTaTaM TPYIOBOU IEATENBHOCTH, B TOM YHCIIE HA
OCHOBE TPUMEHEHMs] MPEAMETHbIX 3HAaHUN 10 XUMHUHU, OCO3HAHHBIN BBIOOD
VH/IMBUIYaJIbHON TPAEKTOPUH MPOJOJKEHHSI 00pa30BaHUs ¢ YUYETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCIEeHOW po(eCCUOHATBHON IEATEIHOCTU U Pa3BUTHSI HEOOXOJUMBIX YMEHHH,
TOTOBHOCTB aIalITUPOBATHCA B MPO(PeCcCHOHANIBHOM cpefie.

6) IK0JIOrHYeCKOro BOCIIMTAHHSA:

e DKOJIOTUYECKH 1€1ecO00pa3HOE OTHOILIEHUE K MPUPOJE KaK MCTOYHUKY
JKA3HU Ha 3€MJIE, OCHOBE €€ CYILECTBOBAHHUS, IOHUMAaHUE LIEHHOCTH 310POBOTO U
O0e3zomacHOro oOpa3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXHMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMH, a TAK)KE B CUTYaLUsX,
YTPOXKAIOIIMUX 340POBBIO U KU3HU JIIOIEH;

e CHOCOOHOCTH MPUMEHSTH 3HAHUA, MOJy4YaeMble MPU MU3YYCHHH XHUMHUH,
JUIA  pEIIEHHST 3a7ay, CBS3aHHBIX C OKPYXKaKOIIEH NPUPOJHON CPEaor, s
NOBBIUICHUSI YPOBHSA SKOJOTMUYECKOM KYJbTYpbl, OCO3HAHMS TJI00AIBHOTO
XapakTepa 3KOJOTHYECKUX MpOoOJieM U MyTel MX pelIeHHs MOCPEICTBOM METO/I0B
XUMHUH, 3KOJIOTMYECKOTO0 MBIIUICHHS, YMEHUS PYKOBOJACTBOBAaTbCSI WM B
II03HABATEJIbHOM, KOMMYHUKATUBHOM U COLIMATILHOM IIPAKTHKE.

METAITPEAMETHBIE PE3YJIBTATDBI
B cocraBe MeranpeIMETHBIX pe3yJbTAaTOB BBIICISIOT 3HAYUMBIE JIJIs
dbopMUpOBaHUS MHUPOBO33PEHUsI OOIIEHAy4YHbIE TOHATUS (3aKOH, TEOpHs,
MPUHIINI, TUTIOTE3a, GaKT, CUCTEMA, MPOIECC, IKCIIEPUMEHT U JIPYroe.), KOTOpbhIe
HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MpeAMEeTax U IO3BOJISIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O LIEJIOCTHOU
HAy4YHOM KapTHUHE MHUpA, U YHUBEpCaJbHbIe yueOHbIE AeHCTBUS (MIO3HABATEIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPHIE 00ECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHHUIO W OCYIIECTBIICHUIO y4eOHOM
JEATEIIbHOCTH.
Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeilcCTBUSA



ba3oBble 1ornueckue AecTBU:

e YMEHMS MCHOJb30BaTh MPUEMBI JIOTUYECKOT'O MBIIUIEHUS TP OCBOECHUU
3HAHWI: PACKphIBaTh CMBICI XMMHUYECKHX MOHATUN (BBIAEIATh UX XapaKTepHbIE
MPU3HAKHU, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU MOHSTHUSIMH), UCIOJIb30BATh
MOHATHUS 1711 OOBSICHEHUS OTJIEIbHBIX (PAKTOB U SBJICHHM, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIaCCU(PUKAIMKU XUMHUYECKUX BEIIECTB U XMMHUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUUYMHHO-CIICACTBEHHBIE CBA3UM MEXAY OOBEKTaMU H3y4YCHUS,
CTPOUTH JIOTUYECKUE PaCCyXIACHUS (MHAYKTUBHBIC, NENYKTUBHbIC, 10 AHAJIOTUN),
JIeTIaTh BBIBOJIBI U 3aKIIOUYCHUS;

e yMEHHE MPUMEHSTH B NPOIIECCE IMO3HAHUSA MOHATUS (NIPEIMETHBIC M
METanpeIMETHBIC), CAMBOJIUYECKUE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUW 3HAK (CHMMBOJ DJIEeMEHTa), XuMHudeckas Gopmylia U YpaBHEHHUE
XUMHUYECKON peakIuu — MpU PEHICHUH Y4eOHO-TI03HABATEIbHBIX 33/1a4, ¢ YYETOM
ATUX MOJIETBHBIX MPEJICTABICHUN BBISBIISITH U XapaKTEPU30BaTh CYIIECTBEHHbIE
MPU3HAKN W3Y4aeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBJIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MIPOTUBOPEYHS B U3y4aE€MbIX MTPOIIECCAX U SIBJICHUSIX.

ba3zoBble ucciaeaoBarebCcKue 1eiCTBUA:

e yYMEHHE WCIOJIb30BaTh IIOCTABJIEHHBIE BOMNPOCHl B  KAadyeCTBE
WHCTPYMEHTA TIO3HAHMS, a TakXKe B KayeCcTBE OCHOBBI Il (PopMHUpOBaHUS
TUIIOTE3bI TIO POBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

e MPUOOPETEHHUE OINbITA MO MJIAHUPOBAHUIO, OPTAHU3AIMKU U MIPOBEICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO ONbITA, UCCIICIOBAHUS, COCTABIATh OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nundopmanueii:

e yMEHHE BBHIOMPATh, AHATU3UPOBATH U UHTEPIPETUPOBATH WHOOPMAITUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TOJIyIaeMyl0 M3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEPKAHUS, CIPABOYHbBIC
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;

e yYMEHHE NPUMEHSATh PA3JUYHBIE METOJbl M 3alpOChl MPU TOUCKE U
orbope wuHOOPMAMM ¥ COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJAUMBIX IS
BBITIOJTHEHUS Y4eOHbIX M TIO3HABaTENbHBIX 3a/lad  OMNpeAeEHHOTO THIIA,
npuoOpeTeHrue  ombiTa B O0JACTH  HUCIHOJIB30BaHUS  MH(OpPMAMOHHO-
KOMMYHUKATHUBHBIX ~ TEXHOJIOTHUH, OBJIAJICHUE KyJIbTYpOM aKTUBHOTO
UCIIOJIb30BAHUSL PA3JIMYHBIX TOUCKOBBIX CHCTEM, CaMOCTOSATEIbLHO BBIOUPATH
ONTUMAJIbHYI0  (HOopMy TIpeACTaBiCHHS WHPOPMAMK W  WUIIOCTPUPOBATH
peraemMbie 3a7a4dl HECJIOKHBIMH CXEMaMH, JuarpamMmamu, Apyrumu (popmamu
rpauKy U UX KOMOWHAIUSMU;



e YMEHHE HCHOJb30BaTh W AaHAIM3UPOBATH B IIpolecce Y4YEOHOH W
MCCJIEIOBATENLCKONU JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIICTBA M TPAHCIOPTA HAa COCTOSIHHE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMmyHnKkaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUS:

e yYMEHHMS 3aJaBaTh BOMPOCHI (B XO0j€ auajgora v (WIM) JUCKYCCHH) IO
CYLIECTBY  OOCyXJaemMoil  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHUS
OTHOCHUTEIBHO BBIITOJHEHUS NPEJI0KEHHOHN 3a]1a4H;

e YMEHHUS TIPEJICTaBIATh MOJIYYCHHBIE pE3yJbTaThl MO3HABATEIbHOM
NESTEIbBHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JelaTh IPE3CHTALUIO
pPE3yNbTATOB BBINOJHEHUS XHUMHYECKOTO JKCIIEpUMEHTa (J1a00paTOPHOrO ONBITA,
71a60paTopHOI pabOTHI IO KCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

e yMEHHUS Y4YeOHOrOo COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
NO3HABATEJIbHOM M HUCCIIEOBATENbCKON  JNEATENBHOCTH  HPU  PEIICHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00CcyX1eHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPAMHALIUSA
COBMECTHBIX JICWCTBUH, OIpelIeJIeHUEe KpPUTEpPUEB IO OLIEHKE KauyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHe).

PeryJsiTuBHBIe YHUBepCaJbHbIEe y4eOHbIe AelicTBUS:

e YMEHHE  CaMOCTOSTENIbHO  OMNpeNesTh  LEId  JeATEIbHOCTH,
IUTAHUPOBATh, OCYIIECTBIATH, KOHTPOIUPOBATH W TpU  HEOOXOIUMOCTU
KOPPEKTUPOBATh CBOIO JI€ATEJIbHOCTh, BbIOMpAaTh Haubosiee 3(PPeKTUBHbIE
CHOoCcOOBl  pemieHus Y4yeOHBIX U TI03HABATENbHBIX 3a/lady, CaMOCTOATEIbHO
COCTAaBIISAITh WJIM KOPPEKTUPOBATh TMPEIJIOKEHHBIM aIrOpUTM JEHCTBUM IIPU
BBITIOJTHEHUH 33JaHUil ¢ y4€TOM TOJNyYeHHUsT HOBBIX 3HAHMA 00 M3ydaeMbIX
O0OBEKTaX - BEIIECTBAX M pEAKIMSIX, OLICHUBATh COOTBETCTBHE IMOJIYYEHHOTO
pe3yinbTaTa 3asBICHHOM 1€, YMEHHE WCIIOJIb30BaTh M  aHAJU3UPOBATH
KOHTEKCTBI, TIpeJIaraeMble B yCJIOBUH 3a/1aHUN.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe mpeaMETHBIX PE3YNBTATOB TIO0 OCBOCHUIO OO0S3aTEIHHOTO
Collep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIJICJISIFOT: OCBOCHHBIC OOYYAIOIIMMHCS HAy4YHBIC 3HAHUSA, YMEHHUS U CIIOCOOBI
neucTBul, crneruduueckue g TpeAMETHONM o0nactu  «XUMHS», BUBI
NEATEIBHOCTH IO  IOJYYEHUIO HOBOI'O  3HAaHUA, €ro HMHTEPIPETALUU,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CUTYaIIHSX.

K xoniy oOydyeHus B 8 kJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

e pACKpbIBaThb CMBICI OCHOBHBIX XMMHMUYECKUX IOHATUH: aTOM, MOJIEKYJa,
XAMUYECKUU  BJIEMEHT, IMPOCTOE BEHIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpOIHAasT W HEOJHOPOJHAs), BaJE€HTHOCTb, OTHOCUTEIbHAs aTOMHas |
MOJIEKYJIApHAs Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAsA Macca, MaccoBas
JIOJISI XUMUYECKOTO DJIEMEHTA B COSAMHEHUH, MOJIIPHBIM 00BEM, OKCHJI, KUCIIOTA,



OCHOBAHME, COJIb, 3JIEKTPOOTPULATEIBHOCTb, CTENEHb OKUCIEHUS, XUMHUYECKas
peakius, KiaccupuKaius peakuid: peakiiui COSIUHEHUs, PEaKIUU Pa3IoKeHUs,
peaklMy 3aMeIlEHHUs, pPeaKkuu OOMEHa, 3K30- U HHAOTEPMHUYECKUE PEaKIIHH,
TEIJIOBOM 3(PQeKT peakiuu, sApOo aToma, SJICKTPOHHBIA CIOM aToma, aToMHas
opOuTanb, paguyc aroMa, XHUMHYEcKas CBs3b, IOJIApHAs U HEMOJSpHAs
KOBAJICHTHAsI CBS3b, HOHHAS CBSI3b, NOH, KATHOH, aHHOH, PACTBOP, MacCcOBas IO
BellecTBa (IIPOLIEHTHAS KOHIICHTPAIlUs) B PaCTBOPE;

e  WUIIOCTPUPOBATh B3aHUMOCBS3b OCHOBHBIX XWMHUYECKHX IOHATHH U
MPUMEHSITH 3TU NOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIIOJIb30BaTh XHWMHMUYECKYI) CHMBOJIUKY JMJI COCTaBICHHUS (POpMyI
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

e  ONPEIEATh BAJIECHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COETMHEHUSIX,
CTENEHb OKHUCIEHUS BJEMEHTOB B OHMHAPHBIX COEIUHEHUSX, NPUHAMIECHKHOCTD
BELIECTB K OINpPEAEIEHHOMY KJIacCy COSAUHEHHUH Mo GopMyiaMm, BUJI XUMHUUYECKON
CBSI3M (KOBAJICHTHAsI U MIOHHASA) B HEOPTaHUYECKUX COCIUHECHUSIX;

e packpeiBaTh cMmbIchn llepuogmyeckoro 3akona [[. WM. Menneneesa:
JEMOHCTPUPOBaTh  MOHMMAHHME  IEPUOJWYECKOM  3aBHCHUMOCTH  CBOMCTB
XUMHYECKUX IJIEMEHTOB OT MX IoyokeHus B llepmoanueckoil cucteme, 3aKOHOB
COXpPaHEHUSI MAacCChl BEILECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJIIPHOTO
y4€HUs, 3aKOHa ABOTAIpO;

e OIKMCHIBAaTh W XapakTepu3oBaTh Ta0aMuHyr (opmy Ilepuonuueckoit
CUCTEMBI XMMHYECKUX AJIEMEHTOB: pa3iuyarh MOHATHUS «TJaBHas moArpynna (A-
rpynna)» u «mnobounas noarpynmna (b-rpymma)», Maneie U OOJbLIME MEPUOABI,
COOTHOCUTh O0OO3HAuU€HHUs, KOTOphle uMeroTca B Tabmuue «llepuognueckas
cuctemMa Xxumuueckux oanemeHTtoB .M. MengeneeBay ¢ 4YMCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHMUYECKHX JJIEMEHTOB (COCTaB W 3apsij
sapa, oOLIee YUCIIO 3JIEKTPOHOB U PACIPEIEIICHNE UX MO 3JIEKTPOHHBIM CIIO0SIM);

e  KJacCHU(PUUMPOBATh XUMUYECKUE HIIEMEHThI, HEOPraHMUECKHUE BEILECTBA,
XUMHUYECKHE PEAKIINH (110 YUCIIY U COCTaBY YYaCTBYIOLIMX B PEAKLUH BEIIECTB, 110
TerIoBoMy G DEKTy);

e  XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMUYECKHUE CBOWCTBA BELIECTB
pa3IMUHBIX KJIACCOB, MOJTBEPKJAsl ONHUCAHUE TMPUMEPAMHU MOJEKYISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

e TPOTHO3UMPOBATh CBOMCTBA BEHIECTB B  3aBUCUMOCTH OT HX
KaueCTBEHHOI'0 COCTaBa, BO3MOKHOCTU MPOTEKAHUSI XMMUYECKUX MPEBpaAICHUI B
Pa3IMYHBIX YCIOBUSAX;

e BBIYHUCIATH OTHOCUTEJIbHYIO MOJIEKYJSIPHYI0O U MOJISIPHYIO Macchl
BEILECTB, MAacCOBYIO JOJI0 XMMHUYECKOrO 3JeMeHTa Mo (opmyse COeauHEHUs,
MAacCOBYIO [OJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI 10 YPABHEHHIO
XAMHUYECKOMN pEeaKIuu;

e IPUMEHATH OCHOBHBIE ONEPALMU MBICIUTEIBHON AEATENBHOCTH - AHAIN3
U CHUHTE3, CpaBHEHHME, O0000IlIeHHe, CHUCTeMaTHU3alMIo, KJIacCHU(HUKAIHIO,
BBISIBJICHUE TIPUYMHHO-CIIEICTBEHHBIX CBSI3€M — JJI1 U3YUYEHUS! CBOMCTB BEIIECTB U



XUMUYECKUX PEAKIUH, €CTECTBEHHO-HAYYHBIE METObI MTO3HAHUS - HAOIIOACHHUE,
U3MEpEHUe, MOJICIIMPOBAHUE, SKCIIEPUMEHT (peaibHbI U MBICIICHHBIN);

e CIENOBAaTh MpaBUJaM  T[OJb30BaHUA XHMHUYECKOW TMOCYIOM U
7a00paTOpHBIM 000pPYAOBaHUEM, a TAK)Ke MpaBUiiaM OOpaIeHUsI C BEIIECTBAMU B
COOTBETCTBHUHM C HWHCTPYKIHSIMHU IO BBINOJHEHUIO JaOOPATOPHBIX XUMHUYECKUX
OMBITOB MO TOJYYCHUI0O U COOMpPaHHIO Tra3000pa3HbIX BelIECTB (BOjgopoaa H
KHCIIOpOJia), TMPUTOTOBJICHUIO PACTBOPOB C OMNpPENeNEHHON MaccoBOM JoJiel
PacCTBOPEHHOIO BEIIECTBA, INIAHUPOBATH U IMTPOBOJUTH XUMUYECKHAE IKCTIEPUMEHTHI
II0 PACIIO3HABAHHUIO PACTBOPOB IIEJIIOYEHM M KHUCIOT C MOMOIIBK) HHAUKATOPOB
(;makmyc, heHondTaIeH, METHIIOPAHXK U APYTHE).

K xonimy oOydyenus B 9 kJjacce mnpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTh Y OOYYAIOIMIUXCSI YMEHUM:

e pacKpblBaTh CMBICI OCHOBHBIX XUMHUUYECKUX TOHATUM: XUMHUYECKHUI
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHWOH, IPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIIBHOCTh, CTEIEHb  OKUCIICHUS,
XUMHUYECKasi peaklus, XUMUYECKas CBs3b, TEIUIOBOM A EKT peakiuu, MOJb,
MOJISIPHBIN 00BEM, PacTBOp, IICKTPOIUTHI, HEINEKTPOIUTHI, DIIEKTPOTUTHUECKAS
JTUCCOIIMAITHS, PEAKIIMM HOHHOTO OOMEHa, KaTalnu3aTop, XMMHUYECKOE PaBHOBECHE,
oOpaTUMble ¥ HEOOpaTUMBbIE pEaKIMHU, OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIC
pEaKUHUHU, OKHUCIUTENIb, BOCCTAHOBUTEIb, OKHUCICHUE U  BOCCTAHOBJICHHUE,
ajuioTponusi, aM(pOTEpPHOCTh, XHUMHYECKas CBsI3b (KOBaJEHTHasl, WOHHAs,
MeTaJTMYeCcKas), KpUCTaUIMYECKas pemeTka, KOPpO3Husi METalioB, CILUIABBI,
CKOPOCTh XHMHMYECKOM pEaKLNH, NPEeAeSbHO aomyctumas KoHueHtpauus [IJIK
BEILIECTBA;

e WUIIOCTPUPOBATHh B3aMMOCBS3b OCHOBHBIX XWUMHYECKUX TMOHSATHN U
MPUMEHSITH ITU TIOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e UCIIOJIb30BAaTh XHWMHYECKYI) CHUMBOJIMKY JJIS COCTaBJICHHS (QopMyl
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e  ONPEAENATH BAJICHTHOCTb U CTEIIEHb OKUCIEHHS XUMUYECKUX JIEMEHTOB
B COCAMHEHMSAX  pPa3JIMYHOIO  COCTaBa, IPUHAIEKHOCTh  BELIECTB K
OTIpENICIEHHOMY KJIACCy COCIMHEHHH 1O QopMysaMm, BUJ XUMHYECKOU CBS3H
(KOBaJICHTHAs, HIOHHAS, METAJUINYECKAsi) B HEOPraHUUYECKUX COCIMHEHUSX, 3apsi
WOHA TI0O XUMHUYECKOW (opmyse, XapakTep Cpeapl B BOJHBIX PacTBOpPax
HEOPraHWYECKUX COCAUHEHUM, THUIl KPUCTAUIMYECKOM PEIIETKA KOHKPETHOTO
BEILIECTBA;

e packpeiBaTh cmbich Ilepuognueckoro 3akona J[.MI. MenneneeBa wu
JIEMOHCTPUPOBATh €ro MOHMMAaHWE: OMUCHIBATh M XapaKTepHU30BaTh TaOJIMUYHYIO
bopmy Ilepuoguyeckoil cUCTEMbl XMMUYECKUX 3JEMEHTOB: pa3iMyaTh MOHATHUS
«riaaBHas noArpynmna (A-rpymnmna)» u «rnodounas noarpynna (b-rpymnmna)y, mansie u
OonbpIIiE  TEPHOJIbI, COOTHOCHUTH OO0O3HAYEHHs, KOTOpbIE HWMEIOTCS B
MEePUONYECKON TAOIHIE, C YHUCIOBBIMH XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB
XUMHUUYECKUX D3JIEMEHTOB (COCTaB W 3apsAll slpa, OOIlee YHUCIO BJIEKTPOHOB U
pacnpeneneHrue uX Mo JIEKTPOHHBIM CII0SIM), OOBSICHATH OOIHE 3aKOHOMEPHOCTH



B U3MEHEHUU CBOMCTB 3JIEMEHTOB U MX COCJAMHEHUN B Mpeiesiax MaJblX MepUo0B
Y TJIABHBIX MOJATPYIII C YYETOM CTPOCHUS UX aTOMOB;

e KJacCU(PUIMPOBATH XUMUYECKHUE DJIEMEHThI, HEOPraHUUYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBY YYACTBYIOIIMX B PEAKIIUU BEILECTB, IO
TerIoBoMy 3(h@eKxTy, MO0 HU3MEHEHUIO CTENEHEW OKHUCIECHUS XUMHYECKHX
AJIEMEHTOB);

e  XapakTepus3oBaTh (OMHUCHIBATH) OOIIME W CHEHUPUUECKUE XUMUUYECKUE
CBOMCTBA TPOCTBIX U CIJIOKHBIX BEHIECTB, MOJTBEPKJas OMKHCAHUE MPUMEpPAMHU
MOJIEKYJISIPHBIX U MIOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUM;

e COCTaBJISITh YPABHEHUSI DJIEKTPOJUTUYECKON AHCCOLMAIMU KHUCIOT,
HIEJIOYEH U COJIe, MOJTHBIE U COKPAIEHHbIE YPABHEHUS PEaKUii MOHHOTO OOMEHa,
YpaBHEHUS pEaKIui, MOJATBEPKIAIOIINX CYIIECTBOBAHUE TI'E€HETUYECKOW CBS3U
MEK]Ty BEIIECTBAaMU Pa3JIMUHBIX KJIACCOB;

e pacKpbIBaTh CYUIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKIUN
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OallaHCa ATUX PEaKIIHii;

e IPOTHO3UPOBATH CBOWCTBA BEILIECTB B 3aBUCUMOCTH OT HUX CTPOCHMS,
BO3MO>KHOCTH MPOTEKAHUS XUMHYECKUX MTPEBPAICHUN B PA3JIUYHBIX YCIOBUSX;

e BBIUHCIATH OTHOCUTEIBHYID MOJIEKYJSIPHYIO ¥ MOJSIPHYIO MAacChl
BEI[ECTB, MAacCOBYIO JIOJII0 XMMHYECKOTO 3JeMeHTa Mo (opMmyJie COETUHEHUS,
MacCOBYIO JOJIIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI IO YPABHEHHIO
XAMHUYECKON peaKIuu;

e coOmoaTh TOpaBWia  MOJB30BAHUA  XMMHYECKOM  MOCYOH H
7a00paTOpHBIM O0OPY/IOBAHUEM, a TaKXKe IMpaBHIa OOpallleHUs C BEIIECTBAMU B
COOTBETCTBUM C HHCTPYKIUSIMU [0 BBIOJHEHUIO JIA0OPATOPHBIX XUMHYECKUX
OMBITOB MO TOJYYEHUIO M COOHMpaHUIO Ta3000pa3HBIX BEIIECTB (aMMHaKa M
VTJIEKUCIIOTO Ta3a);

e TMPOBOAUTH pEAKUWH, MOJATBEPKIAIONIME KAYECTBEHHBIA COCTaB
pPa3TUYHBIX BEIIECTB: PACTIO3HABATH OMBITHBIM MYTEM XJIOPHUA-, OPOMHI-, HOJIUI-,
KapOoHat-, ¢pocdar-, CUIMKaAT-, CyIb(aT-, THAPOKCUI-UOHBI, KATHOHBI AMMOHHUS U
MOHbl M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIME B BOJHBIX pPacTBOpax
HEOPTaHUYECKUX BEILIECTB;

e IPUMEHSTH OCHOBHBIE ONEPAIMHN MBICIUTEIBHON AEATEIBHOCTU - aHAIU3
U CHUHTE3, CpaBHEHHE, 000O0IEeHHEe, CHUCTeMATHU3aIlUIO, BBISIBJICHUE MPUYUHHO-
CJICICTBEHHBIX CBSI3€U - JJI1 U3YUYCHUS CBOMCTB BEILIECTB U XUMUUYECKUX PEAKIINM,
€CTeCTBEHHO-HAyYHbIC  METOJAbl  TMO3HAHUS -  HAOJMIOJCHUE, H3MEpEeHue,
MOJICJIUPOBAHUE, SKCIEPUMEHT (peaibHbIA U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC

KoaudecTBO 9acoB

Ne HaumeHoBaHue pa3iesioB U TeM KoHTpoIbHbIe IpakTHueckie DJIeKTpoHHbIe (HH(POBHIE)
n/n MPOrpamMmbl Bcero paGoTh! paGoThI oOpa3oBaTe/ibHbIE pecypchl
Pa3nes 1. [lepBoHaYaIbHbIE XUMUYECKUE OHSITHUS
11 ﬁl\eﬁso:ﬁ:&?; flj]?)iiTFI;/IHCCKOﬁ 5 0 2 buGnuorexa LIOK
ESTEBHOCTH YETOBEKA https://m.edsoo.ru/7f41837¢c
1.2 | BemecTBa U XUMHUYECKHE PEAKIIMH 15 1 0 h ttpsﬁf/lgj?eiizzeolfriggﬁ’\%?c
Htoro no pazneny 20
Pa3znen 2. BaxHelilue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB
21 Boznyx. Kucnopon. [Tousitue 06 6 0 0 bubnunoreka LIOK
OKCHJIax https://m.edso0.ru/7f41837¢
29 Bognopoa. Ilonsitue o kucinorax u 8 0 1 Bu6moteka [JOK
COJISIX https://m.edso0.ru/7f41837¢
23 Bopa. PactBopsl. [Tonsitue 00 5 1 1 bubnnorexa [JOK
OCHOBaHHUSIX https://m.edso0.ru/7f41837¢
24 OCHOBHBIC KIIACCHI 11 1 1 bubmnoreka IIOK
HEOPraHWYECKUX COCTMHEHUI https://m.edsoo.ru/7f41837c
Htoro 1o pasneny 30

Pa3nea 3. [lepuoanyeckuii 3akon u Ilepu

Xumu4deckasi cBsizb. OKHCJIUTENbHO-BOCCTAHOBHUTEIbHBIE pPe€aKIuu

oaMyeckKasi cucremMa xumuueckux 3jiemMeHToB JI. U. MenneneeBa. CTpoeHue aToMOB.

3.1

3.2

[Iepuoanueckuii 3aK0H U
[Iepnonnueckas cucrema
XUMHYECKHUX deMeHTOB /JI. .
MenneneeBa. CtpoeHne aToma

XUMHYECKAA CBI3b.
OKHUCIIUTEITBHO-
BOCCTAHOBUTEJILHBIE PEAKIIUU

but6mmorexa [IOK
https://m.edsoo.ru/7f41837c

bubanoreka LJOK
https://m.edsoo.ru/7f41837c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

bubnmoreka [IOK

Hroro no pasnemy 15 https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 B,H6HHOTeKa HOK

https://m.edso0.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KVIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM Kontposbnbie  IpaxTiueckne (uudgposbie)
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypebi
Pa3nea 1. BemecTBO M XMMH4YecKHe peakiuu
11 [ToBTOpenue u yriy0OiaeHne 3HaHHH OCHOBHBIX 5 1 0 bubnuoreka [IOK
paszesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 0 0 bubnuorexa [JOK
peaxkuuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAS JUCCOIHAITHSI. 8 1 1 bubnnoreka [JOK
XUMHUYECKUE PEaKIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Utoro no pazneny 17
Pa3nes 2. HemeTasibl M MX COeIMHEHHS
21 OO0m1as xapakTepucTUKa XUMHUUECKUX 4 0 1 bubnnoreka [JOK
snemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
22 mewenton VIurpymi. Cepan 6. 6 0 0 Butmotexa LIOK
COCTHHEHHS https://m.edsoo.ru/7f41a636
OO01mas XxapakTepUCTHKA XUMUYECKUX Eubanorexa LIOK
23 2EZ§§EEEEQ/ATPYHHH' A3, ocop n nx ! 0 1 https://m.edsoo.ru/L71f41a636
24 mewenton NWanpymim. Yracpon n pevsti 8 ) 2 Bu6miorera LIOK
S —. https://m.edsoo.ru/7f41a636
Hroro no pazneny 25
Paszpen 3. Metauuibl U MX COEAUHEHHS
3.1 | OO6mue cBoiicTBa METAIIJIOB 4 0 0 h ttpslg:lpllgjgjzz?riggﬁ&G
3.2  Baxwueiimme MeTaIIbl ¥ UX COEIUHEHUS 16 1 2 h ttps}s:;}lglj.lgjzf)?riggﬁ%G
Hroro no pasneny 20



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

Pa3znen 4. Xumus 4 OKpysKamomas cpeaa

bu6mmoreka [IOK

4.1  BemecTBa U MaTepHaIbl B )KU3HH YEIOBEKA 3 https://m.eds0o.ru/7f41a636
Hroro mo pazneny 3
PezepBHOE Bpemst 3 E_'H6HHOTeKa HOK
https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68



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

IHOYPOYHOE INTAHUPOBAHHUE

8 KUIIACC
KoanuecTBO yacon DJIeKTPOHHbBIE
Ne Hara uudposbie
u/n Tema ypoka Beero KOHT%OJILHLIC HpaKTﬁnquKne W3yuenus 06pazoBaTebHbIE
padoThI padoThI pecypeb
1 IIpeamer xumun. Poib Xumuu B KU3HA 1 0 0 bubnuoreka [IOK
yeJjoBeKka. Tesa U BelecTna https://m.edsoo.ru/ff0d210c
bubmuorexa [JOK
2  IloHsaTHe 0 MeTOIax MO3HAHUS B XUMUH 1 0 0 https://m.edsoo.ru/f0d227e
I1 o] «I1
parop P paill https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYIOBAaHUEM
4 Yucrele BemecTBa 1 cMecu. CiocoObl 1 0 0 bubmuorexa [JOK
pazzaeneHus cMecen https://m.edsoo.ru/ff0d26ca
S cwecei (ns mpepe oaucrn nosapenmo ) 0 0 bumorexa LOK
PUMEp P https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmoreka [JOK
6 | ATOMELH MOTICKYIIHL 1 0 0 https://m.edsoo.ru/ff0d2aéc
7 XUMHYECKHUE DJIEMEHTHI. 3HAKU (CUMBOJIBI) 1 0 0 bubnmnoreka [JOK
XAMHUYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmorexa [IOK
8  IIpocTsle u CIIOKHBIE BENIeCTBa 1 0 0 https://m.edsoo.ru/ffod2a6e
bu6mmoreka [IOK
9 ATOMHO-MONCKYJIAPHOE YiCHHE 1 0 0 https://m.eds00.ru/ff0d2d50
3aK0H MOCTOSTHCTBA COCTaBa BEIIECTB.
10 Xwummueckas popmyna. BaneHTHOCTE aTOMOB 1 0 0 bubmorexa HHOK
’ https://m.edsoo.ru/ff0d2eae
XUMHUYECKHUX DJICMEHTOB
11 OtHocuUTeNbHAs aTOMHAs Macca. 1 0 0 bu6mmorexa [IOK
OTHOCHUTENBHAS MOJICKYJISIPHAs Macca https://m.edsoo.ru/ff0d323c
12  MaccoBag g0 XUMHUYECKOT0 DJIEMEHTA B 1 0 0 bubmuorexa [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c

COETUHEHUN https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemectBa. Moib. MossipHast bubmmoreka [JOK
Macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMUYecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycnoBusl IPOTEKAHNUS XUMUYECKHUX bubmmoreka [JOK
peakuuii https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHMS MACChl BEILIECTB. bubmmoreka [IOK
XUMHYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Beruucnenus koandecTBa, Macchl BEIIECTBA 10 bubmuorexa [JOK
YPaBHEHUSIM XUMUYECKUX PEAKIUN https://m.edsoo.ru/ff0d5708
Knaccudukamus xuMruuecKux peakiui
18 (coenHqu):HmupaznomeHm 3a£em;ms{ bubnmorexa LIOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
19 M.B. JIoMOHOCOB - y4€HBINH-IHIIMKIONEANCT. bubnnorexa [HOK
O0001IeHNEe ¥ CHCTeMAaTH3alNs 3HAHUN https://m.edsoo.ru/ff0d40c4
20 KonTponbnas padora Nel no teme «BemiectBa bubnuoreka [IOK
Y XMMHYECKHE PEAKLIUN» https://m.edsoo.ru/ff0d4290
B - . .
21 Kneopon smewernt i npocrot semecrso BuGmorera LIOK
PO p B ' https://m.edsoo.ru/ff0d448e
O30H
dusnyeckue €CKHUE CBOWCTBA
22 KI/IIZJ'II/z)q OLI:;I ( i&iﬁiqoxﬁzneinf rT;3 eHue) Bubmiorexa LIOK
p P - TOP ’ https://m.edsoo.ru/ff0d4614
[Tonstue 06 okcumax
Crioco6sl Tory4e ciopojaa
23 JI;60 aTI:; rinf ﬁan(I)/I;LI:;IJerHpH(iTE Eubmorexa LIOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TemnoBoi 3phexT XuMHUIEeCKON peaKIuu,
24 | moHsATHE O T%)[()bMOXI/IMI/I‘-IeCKOM ng)aBH;IHI/II/I bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d4790
9K30- U SHIOTEPMUUYECKHUX PEAKIIHIX
o5 TomnuBo (HedTh, yronb u MeTaH). 3arps3HeHne bubmmnoreka [JOK

BO3yXa, CIIOCOOBI €0 OpCaAOTBPAILLICHHUA

https://m.edsoo.ru/ff0d4c4a



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a

[IpakTrueckas padota Ne3 mmo Teme

bubmuorexa [JOK

26 | «llomyserme u CO§Hp AHHE [HeTopoa, https://m.edsoo.ru/ff0d4ae2
W3y4EHHUE €r0 CBOHCTBY
97 Bomopos - 3neMeHT ¥ IpoCTOe BEIIECTBO. bubmmoreka [JOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
o8 DOu3nvecKre 1 XUMHUUYECKUE CBOMCTBA bubmuorexa [JOK
Bosiopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 | IloHsatue 0 KHUCI0TAaX U COJISIX Bubmiorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 | CrocoOsI osryueHus BOJOPOa B IabopaTopuu Bubmiorexa IIOK
yi 0Pt patop https://m.edso0.ru/ff0d4ddo
31 | onyasmns n eotupanee sorepa BuGworexa LIOK
YA o p A10poZa, https://m.edsoo.ru/ff0d4f42
W3Y4YE€HHE €ro CBOMCTBY
N " bubmuorexa [JOK
32 MonspHblilt 00bEM ra30B. 3ak0H ABOTaapo https://m.edsoo.ru/ff0d542e
Bruruncienusa o0béMa, KOJIMYECTBA BEIECTBA
33 | raza 1o ero U3BECTHOMY KOJIMYECTBY BEIIECTBA Bubmiorexa LIOK
- y y https://m.edsoo.ru/ff0d55a0
WK 00bEMY
oo | oo b o BuSorea 10K
peaxil o OCHOBE 3aK0 https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH ra30B
35 o 1 XUMHUYECKHE CBOMCTBA BOJBI Bubmiorexa LIOK
usmHeckue CCKHC CBOHC A https://m.edsoo.ru/ff0d587a
. bu6nmmoreka [IOK
36  Cocra ocHoBauwii. [ToHsiTHE 00 MHAMKATOpPAX https://m.edsoo.ru/f0d59e2
g7 | B e, Enmene Busorea 10
CHACDIIICHHBIC PACTBOPBL. A https://m.eds00.ru/ff0d5b40
BEIECTBA B paCTBOPE
[IpakTrueckas padota Ne 5 o Teme o Bu6morexa LIOK
38  «lIpuroroBieHue pacTBOPOB C ONpeAEIEHHOM

MAacCOBOM J0JIeil paCTBOPEHHOTO BEIIECTBA»

https://m.edsoo.ru/ff0d5eba



https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
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https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba

39 KonTponbnas padora Ne2 no teme «Kucnopos. bubmmoreka [JOK
Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiacCUpUKALIS, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
n .
o | Do e oo Bumorea 110K
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: cOCTaB, Ki1accuuKaIus, bubmmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue n XuMHU4ECKHE CBOMCTBA bubnnorexa [HJOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnorsr: cocras, kinaccudukarms, bu6nmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45  TlonmyueHue U XMMUYECKHE CBOMCTBA KUCIIOT Bubmorexa IIOK
https://m.edsoo.ru/ffOdfee2
16 Counu (cpeqHue): HOMEHKIATYpa, CIIOCOObI bubnnoreka [JOK
MOJIyYEHUs, XUMUYECKUE CBOMCTBA https://m.eds00.ru/00ad9474
ITpakTuyeckas padora Ne6. Perenue
47  OKCTICPHMEHTAIbLHBIX 3a71at 110 TeMe bubnuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTraHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUI»
48 ['eneTnyeckas cBsI3b MEXKIYy KiIaccaMu bu6mmoreka [JOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
49  OO6oOmieHue U cuCTeMaTH3aIHs 3HAHUH bubmnorexa [TOK
https://m.edsoo.ru/00ad9ch2
KonTponbnas padorta Ne3 no teme «OCHOBHbIE bubnuoreka [IOK
50 o ;
KJIACChl HEOPTaHUYECKUX COETUHEHUN https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKY KIAaCCHPUKAITUT
o1 XI/II\I?[I/IIIeCKI/IX 3JIEMEHTOB 1(?IOHﬂIT1He O rpyImmax bubmorexa LIOK
’ https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 3JIEMEHTOB
52 Ilepuonnueckuit 3akoH u Ilepuonnueckas bubnnorexka [JOK

cucTeMa XuMU4Yeckux 3nemeHToB 1. 1.

https://m.edsoo.ru/00ada52c
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Menpeneena

53  Ilepuonpl, TpyIIIBI, TOATPYIIIHI bubmmorexa [IOK
’ i https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. COCTaB aTOMHBIX SIZIED. bubnnoreka [HOK
M3oTonsl https://m.edsoo.ru/00ada342
C 0
55 sneaerrron eputomaceroi cncresmt [LIL BuGmiorexa LIOK
PHOA o https://m.edsoo.ru/00ada6bc
Menpeneena
XapakTeprucTUKa XUMHYECKOTO SH?MGHTa o Bu6morexa LIOK
56  ero monoxenwuro B [lepuonnyeckoi cucreme :
https://m.edsoo.ru/00ada824
H.1. Menneneea
I1
57 | suemren ot woeon. 1T Monzcces BuGmiorexa LIOK
P . YK P T A https://m.edsoo.ru/00ada96e
- Y4€HBIi, earor U rpakaaHuH
58 DNEeKTpOOTPULIATEILHOCTh ATOMOB bubnnoreka [JOK
XUMHUYECKUX DIJIEMEHTOB https://m.edsoo.ru/00adaab8
59 I/IOHHaﬂ XUMHNUYCCKasa CBA3b BI/I6J'H/IOTCK3 HOK
https://m.edsoo.ru/00adac34
60 KoBaneHTHas MONspHAS. XUMHYECKAsl CBS3b Bubmorexa HOK
https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HEMONSpPHAS XUMHYECKasl CBSI3b Bubmiorexa ITOK
https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 | Crenens oxucienns https://m.edsoo.ru/00adae28
63  OKUCIUTETHHO-BOCCTAHOBUTEIHHBIC PEAKIIHH Bubmiorexa OK
https://m.edsoo.ru/00adb076
64  OKUCIUTEIU U BOCCTAHOBUTEIH bubmmorexa LIOK
https://m.edsoo.ru/00adb076
65 KontponsHast padora Ne4 o reme «CtpoeHue bubnnorexka [HJOK
aToMa. XUMHUYECKas CBA3bY» https://m.edsoo.ru/00adb486
66 PesepBHblil ypok. O600611eH1E 1 bubnnorexka [JOK

CHCTeMaTHu3alus 3HaHUH

https://m.edsoo.ru/00adb33c
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67 PesepBHelil ypok. O60011eH1E 1 1 bubmmoreka [JOK
CUCTEMaTU3als 3HAHUU https://m.edso0.ru/00ad9ch2
68 PezepBHblit ypok. O6001eHuE 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/ff0d61c6
OBIEE KOJIMYECTBO YACOB I10 68
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9 KVIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHBIE
Ne Hara uugposbie
T
/i eMa ypoka Beero KOHTpﬁOJILHLIe HpaRTﬁn'{ecm/le W3y deHHs 06Pa30BATEILHBIC
padoThbI padoThI pecypebi
Ilepuonnueckuii 3akoH. [lepuonnueckas
1 CI/IfTeMI; XAMHYECKHX aneMIe)HTé[B AN 1 0 0 Bubmorexa IOK
o https://m.edsoo.ru/00adb59%
Menpeneena
3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB
2 XI/IMI/I‘IGCKEIX AJIEMEHTOB TEPBBIX TPEX 1 0 0 bubmmorexa [TOK
p p https://m.edso0.ru/00adb6b6
MEepPHOJI0B
Kiaccudukanus 1 HOMEHKIIaTypa bubnunoreka [JOK
3 1 0 0 _
HEOPraHUYECKUX BEUIECTB https://m.edsoo.ru/00adb7e2
Bunpl XuMu4eckoil CBSI3U U THIIBI bu6mmoreka [IOK
4 N 1 0 0 .
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
KonTtponbHnas padora Nel no teme
5 «[ToBTOpeHue u yrnyOaeHue 3HaHUH 1 1 0
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay
Knaccugukaius XuMUuecKux peakuui mno bubnnorexka [JOK
6 1 0 0 _
pAa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsiTHE O CKOPOCTH XUMHUUYECKON PEAKIIUU.
7 [TonsiTue o FOMI?)FCHHBIX U reTe Ol"epHHBII)l( 1 0 0 bubmmorexa [TOK
P https://m.edsoo.ru/00adbe9a
peaKIusax
[TonaTHE 0 XMMHUYECKOM PaBHOBECHH.
@DakTOopBl, BIUSIOLINAE HA CKOPOCTh bubnuotexa [JOK
8 . 1 0 0 .
XUMUYECKON PEAKLIUN U MTOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUSI
OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIC bubmuorexa [JOK
9 1 0 0 i
peaKuuu https://m.edsoo.ru/00adcade
Teopust 3AEKTPOTUTUYECKON AUCCOIUALIIH. bu6mmoreka [IOK
10 1 0 0 _
CubHble U cliabble SIeKTPOIUTHI https://m.edsoo.ru/00adcd68
11 | MonHble ypaBHEHHMsI peaklui 1 0 0 bubanoreka [JOK



https://m.edsoo.ru/00adb59e
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XMMHYECKHE CBOMCTBA KUCIOT U OCHOBAHUN

https://m.edsoo.ru/00add448

12 | B cBere mpeacTaBiIeHUN 00 Bubmiorexa LIOK
pel . https://m.edsoo.ru/00add5d8
AIIEKTPOJIUTUICCKOU JTUCCOITUAITUT
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 | mpencraBieHHid 00 AITEKTPOIUTUIECKON bubnnorexa LIOK
https://m.edsoo.ru/00add8h2
JIUCCOLIMAIAN
14  IlousiTHe O TUAPOIU3E COJIEH Bubmiotexa LIOK
Ap https://m.edsoo.ru/00add9d4
. bu6mmoreka [IOK
15 | O6o01enne u cucTeMaTU3aIUs 3HAHUH https://m.edsoo.ru/00addd12
[IpakTuueckast padora Nel. «Pemenue bubnnorexa [HOK
16 ;
SKCIEPUMEHTAIBHBIX 3a]1a4» https://m.edsoo.ru/00addbfa
KourpomnbHasg padora Ne2 o teme
17 «SJ'IGIIszOJ'II/ITI/EIeCKa}I JIUCCOLAALIHS Bubmorexa HOK
’ https://m.edsoo.ru/00addecO
XVWMHUYECKUE PEAKIIMH B PACTBOPAX)
OO0m1as XxapakTepucTHKa rajJoreHoOB. bubnmnoreka [JOK
18 . ;
XHUMHUYECKUE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
X .C
19 xomamscoxme caiicrsa, monysertc BuGmorexa LOK
i ¥ i https://m.edsoo.ru/00ade104
MPUMEHEHUE
IT 6ota Ne2
20 lonyserme consof KHeTOTH, MayserHe o6 BuGmorexa LIOK
" ya » I3y https://m.edsoo.ru/00ade348
CBOHCTB»
B
| P o Eememne e B 10K
peaKiu, A p A https://m.edsoo.ru/00ade488
A30BITKE
OO6mmas xapakTepucTrka 31eMeHToB VIA- bubnmoreka [JOK
22 i
TPYIIIBI https://m.edsoo.ru/00ade64a
Aot .
POTIHBIE Moz[nq)p{xaunn cepmv BuGmorexa LIOK
23 | Haxoxpaenwe cepbl U €€ COeTMHECHUN B

npuposie. XMMHUYECKHE CBOMCTBA CEPBI

https://m.edsoo.ru/00ade64a
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o CepoBoaopoi, ctpoenue, Gpu3ndeckue u bubmmoreka [JOK
XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802

o5 Oxcunel cepol. CepHast KHCIIOTa, (PU3HYECKUE bubnnoreka [HOK
Y XMMHYECKHE CBOMCTBA, MPUMEHEHUE https://m.edsoo.ru/00adea28
XVMHUYECKUE peakllny, JiexKallue B OCHOBE

o6  POMBILLIEHHOrO croco0a Moyry4eHust bubnuoreka [IOK
CEpPHOM KMCIOThl. XMMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPYKarOILEH Cpelibl COEAUHEHUSIMH CEPbI

27 Beruucienue MaccoBOi J10IM BhIXOJ1a bubnuorexa [JOK
MIPOJIYKTa PeaKLUU https://m.edsoo.ru/00adec8a
OO61mas xapakTepucTuKa 3JeMeHTOB VA-

28 T LIIIIHBI Ap30T pacn OCTPaHEHHE B MPUPOJIC bubnnorexa [IOK

Py ' » Pactpocip . PHpOAE, https://m.edsoo.ru/00adeea6
buznyecKkue 1 XuMUYECKHe CBONCTBA
AMMHaK, ero GuU3NIecKue 1 XUMHYECKHE bubnuoreka [IOK

29 . i
CBOMCTBA, OJIy4YEHUE U IPUMEHEHUE https://m.eds00.ru/00adf004
[TpakTuueckas paborta Ne3 mo Teme

30 «Hpon eHue aNII)MHaKa M3Y4YCHHE €r0 bubnnorexa [IOK

Iy » 1Y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KuC0Ta, e€ pusnueckue u bubnnorexa [JOK
XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons3oBaHre HUTPATOB U COJIEH aMMOHUS
B Ka4eCTBE MUHEPATIBHBIX YI0OpPEHUH. bubnnorexa [JOK

32 . ;

XHUMHYECKOE 3arpsA3HEHNE OKPYKAOIIEH https://m.edso0.ru/00adf518
Cpelbl COEIMHEHHUSIMU a30Ta
®docdop. Okenp pocdopa (V) u pochopnas
33 KI/ICJI(I())TE (1)1/13H1I1[e((1:)1<1/1c(3b prngapsqecqline(b P bubmorexa LIOK
. https://m.edsoo.ru/00adf68a
CBOMCTBA, OJIyYeHUE
Ucnonp3oBanue pocdaroB B kauecTBe
34 | MuHEpaILHBIX I[q())G (EHI/HZ 3arpsasHeHue Bubmorexa HOK
PAIBHBIX YAOOD - 24P https://m.edsoo.ru/00adfc20
pUPOIHOI cpeabl hocharamu
35 Yrnepon, pacpocTpaHeHUE B PUPOJIE, bubmmnoreka [JOK

(I)I/I3I/I‘{CCKI/IC U XUMHYECKHE CBOMCTBA

https://m.edsoo.ru/00adfd9c
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https://m.edsoo.ru/00adfc20
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Oxkcuppl yraeposa, ux Gpusndeckue u

3 | XuMHUueCKue CBOMCTBA. DKOJOTHYECKUE bubnuorexa [JOK
po0JIEMBbI, CBSI3aHHBIC C OKCHJIOM YTJIepoIa https://m.edsoo.ru/00adfebe
(V)
37 | YroapHas KUCIOTA U €€ conu Enbmiorexa IOK
https://m.edsoo.ru/00ae006¢
IIpaktuueckas padora Ne4 mo Teme
38 "I_II)OJI cHUE IJ)IGKI/ICJIOI‘O rasa Enbmiorexa IOK
YHACHHC YT ; . https://m.eds00.ru/00ae027e
KadecTtBeHHas peakiys Ha KapOOHAT-HOH
39 [TepBoHavanbHbIe MOHATHS 00 OPraHUYECKUX bubnuorexa [JOK
BEILIECTBAX KaK O COEAMHEHHUSX YIIIEpoaa https://m.edsoo.ru/00ae054e
40 | KpeMHUl ¥ ero coequHEHUS Bubumorexa LIOK
p https://m.eds00.ru/00ae080a
IIpakTuueckas padora Ne5. Pemenue
41 3KI::ne I/IMGHTaJIr;)HI)IX 3a7a4 110 TEME bubumorexa LIOK
P N https://m.edsoo.ru/00ae0bf2
«BaxkHeiye HeMeTaUIbl M UX COSIUHEHUS
Kontponbnas pabota Ne3 o teme bubnuorexa [JOK
42 . .
«Bakuelme HeEMETAJUIEI U UX COEIUHEHUS https://m.edsoo0.ru/00ae0el8
OO0m1as XxapakTepuCTUKa XUMHUECKUX
43 | OVIEMEHTOB - METAILIOB. Meraunueckas bubnuotexa [JOK
CBSI3b M METAJUIMYECKAS KPUCTAILUTAYECKAs https://m.edsoo.ru/00ae103e
pemérka. PU3ndecKre CBOMCTBA METAIUIOB
XHUMHYECKHE CBOMCTBA METAJIJIOB.
44  DHeKTPOXUMHYECKHH P HANPSOKEHUH Bubmzorexa LIOK
P P P https://m.edsoo.ru/00ae1156
METAaJJIOB
OO6mue cnocoObl MOTYYEHUST METAJUIOB.
CnnaBel. Beruncnenus no ypaBHEHUAM bubnnorexka [JOK
45 N _
XAMHYECKHUX PEaKIUi, €CITU OJUH U3 https://m.edsoo.ru/00ael1156
pEareHTOoB COAEPKUT MIPUMECH
46  TlonsTHe O KOPPO3HH METAIIOB Bubmiorexa HOK
PP https://m.edso00.ru/00ael278
47 | Illemod4HbBIE METAIIBI bubmmorexa LIOK

https://m.edsoo.ru/00ael4b2
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bu6mmoreka [IOK

48 OKcuabl U THAPOKCUJIBI HATPUS U KAJIHUSI https://m.eds0o.ru/00ae14b2
49 [IlenoyHo3eMeNbHBIC METAILIBI - KAJIbIIMI U bubnnoreka [HOK
MarHui https://m.edso0.ru/00ae15e8
50 | Baxueiimmue coequHEHUS KaIbIUs Bubmiorexa LHOK
https://m.edsoo.ru/00ae15e8
51  OO0oOmenue u cucreMaTU3amus 3HAHUH
52 XKE&cTkocTh BOJIBI U CITOCOOBI €€ ycTpaHEHUs }?H@IHOTeKa HOK
https://m.edso0.ru/00ae1886
53 [IpakTuueckas pabora Ne6 mo reme bubmmoreka [IOK
"YK€cTkoCcTh BOJIBI U METO/IbI €€ YCTpaHEeHUs " https://m.edsoo.ru/00aelae8
. bubnuoreka IHOK
54 | AmomuHit https://m.edsoo.ru/%)Ian1c64
55 AmdoTepHbIe CBOICTBA OKCHIA U bubnuoreka [IOK
TUJIPOKCHUIA https://m.edsoo.ru/00aelc64
Bbubanoreka [IOK
56 | XKeneso https://m.edsoo.ru/I(_)IanldBG
57 Oxkcuapl, THAPOKCUIBI U conn xkene3a (1) u bubnnoreka [JOK
xenesa (111) https://m.edsoo.ru/00ae35e6
58 | O0oOmIEeHNE U cCUCTEMATH3aIMs 3HAHUH
o
59 | oxemepmcaraarto st o Tewe. BuGmorexa [[OK
«Baxueime MeTaylIbl U UX COEIUHEHUS) https://m.edso0.ru/00ae3de8
Borurcnenus mo ypaBHEHUSM XUMHUYECKUAX
€aKI[Ui, eClIi OJUH U3 PEarcHTOB JaH B
60 5136bluTKe,HJm co;fep)KI/ITl:;IpnMecn. g }?H6HHOTGK3 HOK
BrraucineHust MaccoOBOM JOJIM BRIXOA https://m.edsoo.ru/002e1 750
MIPOYKTA PEAKITUU
61 | OOo0OIeHue U cucTeMaTU3alns 3SHAHUI
62 Kontponbnas pabota Ne4 o reme
«Baxxueie METAIIbI X UX COETUHEHUI»
63 | BemecTBa 1 MaTepuainsl B MOBCEAHEBHON bu6nmoreka [JOK
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https://m.edsoo.ru/00ae15e8
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https://m.edsoo.ru/00ae1c64
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JKHM3HH 4YCJIOBCKA

https://m.edsoo.ru/00ae3f50

64 XHUMHUYECKOE 3arpsA3HEHUE OKPYKAOILIEH 1 bubmmoreka [JOK
cpeibl https://m.eds00.ru/00ae4270
65 Ponp XxMuM B peLIEHUH 3KOJIOTUYECKHUX 1 bubnuoreka [IOK
npo0emM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O60011€HNE U 1 bubmmoreka [JOK
cucTreMaru3anus 3HaHUM https://m.edsoo.ru/00ae0dOa
67 PesepBublit ypok. O600mIeHNE U 1 bubmmoreka [IOK
cUCTEMaTH3allis 3HaHUH https://m.edsoo.ru/00adb33c
68 PesepBHeIit ypok. O000IICHHE 1 1 bubnmnoreka [JOK
cUCTEMaTH3allis 3HaHUH https://m.edsoo.ru/00ad9cb?2
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOIIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI VIS YYHEHHUKA

* Xumusa, 8 kmacc/ I'abpuensu O.C., OctpoymoB W.I'., Cnagkop C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBemieHue.

* Xumusa, 9 xkmacc/ I'abpuensun O.C., OctpoymoB W.I'., Cnagkop C.A.,
AxrmmmonepHoe o01iecTBo «M3marenberBo «lIpocBemenne.

METOJIUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

1. I'abpuensan O. C., Bockoboitnukosa H. I1., AmykoBa A. B. HactonpHas
KHUTa yuutens. Xumus. 8 ki1.: Metoandeckoe nocodue. - M.: [Ipoda, 2021.

2. T'abpuensa O. C., AmyxkoBa A. B. Tetpaas 11st 1a00paTOPHBIX OMBITOB U
npaktudeckux padot. 8 k1. K yueOnuky O. C. I'abpuensina «Xumus. 8 kinace». M.:
Hpoda, 2022.

3. l'abpuensu, O. C. Metonuueckoe nocodue k yueonuky O. C. 'abpuensna
«Xumusy. 8 kiacc / O. C. 'abpuensn. - M.: JIpoda, 2021. - 109.

4. Tabpuensin, O. C. Meroauueckoe rnocodue k yueonuky O. C. 'aGpuensna
«Xumusy. 9 knacc / O. C. T'abpuensn. - M.: JIpoda, 2021. - 108.

5. Xumus. 8 ki.: KoHTpoisibHbIE U TipoBepoUHbie paboThl K yueOHuky O. C.
["abpuensHa «Xumus. 8» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. YimakoBa u
ap. - M.: Ipoda, 2022.

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://www.chemnet.ru T'azera «Xumusi» u cait s yuutens «5 uay Ha
YPOK XUMHUHY.

http://him.1september.ru Enunas xomrekuus [{OP: TlpeamerHas Koutekimsa
«XUMUD.

http://school-collection.edu.ru/collection/chemistry  EctecTBeHHO-HayuYHbIC
skcriepuMeHThl:  xumusa. Komnekuuss Poccuiickoro  o6mieoOpa3oBaTeabHOTO
nopTana.

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoii.

http://www alhimik.ru Beepoccuiickast onmummnuaia mKkoJIbHAKOB 110 XUMHH.

http://chem.rusolymp.ru Opranudeckast XUMUs: JICKTPOHHBIA YISOHUK IS
CPEIIHEU LIKOJIBI.

http://www.chemistry.ssu.samara.ru OCHOBBI ~ XHMHH:  DJCKTPOHHBIH
y4eOHHUK.

http://www hemi.nsu.ru OTKpeITBIN KOJLISIHK: XUMUSI.

http://www.chemistry.ru  JlucraHuuoHHas  onMMIMaga 10  XHUMHH:
TEJICKOMMYHUKAIIMOHHBIN 00pa30BaTEIbHBIN MPOEKT.



